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PREFACE. 

This bulletin is the fourth of a group of bulletins to be published by 
the Bureau of Labor Statistics of the United States Department of 
Labor in compliance with the following resolutiDn voted April 7, 1917, 
by the Council of Bational Defense: 

That the complete reports of the committee appointed by the British 
lfinister of Munitions to investigate conditions affecting the health 
and welfare of workers be edited so that the salient features thereof 
may be made applicable to the conditions pertaining in the United 
States, and printed in condensed form by the Department of Labor. 

The matter contained in the memoranda and other publications issued 
by the British Health of Munition Workers Committee is of such inter
est and importance that their publication is continued in this bulletin, 
which contains an interim report on industrial efficiency and fatigue 
and two memoranda bearing on the health of munition workers. 

An earlier bulletin (Bulletin 221) contains documents, official and 
unofficial, dealing with hours, fatigue, occupational diseases, and the 
provisions of the lIunitions of War Act relating to labor disputes and 
the restoration of trade-union conditions after the war, a second bul
letin (Bulletin 222) contains memoranda relating to welfare super
vision and welfare work, while a third bulletin (Bulletin 223) contains 
reprints of official and unofficial documents dealing with the employ
ment of women and juveniles. 

It is tho".ght that these bulletins published at the request of the 
Council of Bational Defense will be of great service to the country, by 
giving wider circulation to the experiences of Great Britain, France, 
Canada, and other countries, in dealing with labor in the production 
of the largest quantity of munitions in the shortest space of time. 
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ROYAL MEEKER, 
United States Commissioner of Labor Statistics. 
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PREFACE. 

This bulletin is the lint of a group of bulletins to be published by 
the Bureau of Labor Statistics of the United States Department of Labor, 
in compliance with the following resolution voted April 7, 1917, by the 
Council of National Defense: 

That the complete reports of the committee appointed by the British 
Minister of Munitions to investigate conditions affecting the health and 
welfare of workers be edited so that the salient features thereof may be 
made applicable to the conditions pertaining in the United States and 
printed in condensed form by the Department of Labor. 

The matter contained in the reports and memoranda issued by the 
British Health of Munition Workers Committee is of such interest and 
importance that the documents relating to hours, fatigue, and occupa
tional diseases are reproduced in full in this bulletin. 

Later bulletins will contain documents, official and nonofficial, dealing 
with welfare. work and the employment of women and juveniles and 
such related documents, either official or nonofficial, as are of sufficient 
interest and importance to warrant reprinting ·or summarizing in bul
letin form. 

It is thought that these bulletins, published at the request of the 
Council of National Defense, will be of great service to' the country by 
giving wider circulation to the experiences of Gl'eat Britain, France, 
Canada, and other countries in dealing with labor in the production of 
the largest quantity of munitions in the shortest space of time. 

ROYAL MEEKER, . 
United States Commissioner of Labor Statistics.· 

4 



Page. 
Prefare................................................................... 4 
Introduction .......•.........•............... ~............................. 5-7 
Summary of committee's concJu..uoDB.... ...... .••... ......... ......... ..... 7-12 
Legal regulation of welfare work in Great Britain ............................ 12-14 
Value of welfare Bupervision to the employer, by B. Seebohm Rowntree, 

director of welfare department, British Ministry of Munitions ............. 15-21 
Welfare supervi.non ........................................................ 22-29 
Industrial canteens ....................................................... 29-36 
Canteen construction and equipment ......................................... 36-43 
Investigations of workers' food and suggestions as to dietary .................. 43-54 
Washing facilities and baths ......•.•...................................... 54-60 
Appendix: Contents of other bulletins relating to labor in Great Britain as 

affected by the war.............................................. . . . ... 61-

3 



PREFACE. 

This bulletin is the second of a group of bulletins to be published by 
the Bureau of Labor Statistics of the United States Depal"tment of 
Labor in compliance with the following resolutioll voted April 7, 1917, 
by the Council of National Defense: • 

That the complete reports of the committee appointed by the British 
Minister of Munitions to illvestigate conditions alfecting the health 
and welfare Ilf workers be edited so that the salient features thereof 
may be made applicable to the conditions pertaining in the United 
States, and printed in condensed form by the Department of Labor. 

The matter contained in the memoranda issued by the British Health 
of Munition Workers Committee is of such interest and importance 
that the documents relating to welfare supervision and welfare work 
are reproduced in full in this bulletin. 

All earlier bulletin (Bulletill 221) contains documents, official and 
unOfficial, dealing with hours, fatigue, occupational diseases, and the 
provisions of the Munitions of War Act relating to labor disputes and 
the restoration of trade-union ,conditions after the war, while a later 
bulletin (Bulletin 223) will contain documents, official and unofficial, 
dealing with the employment of women and juveniles. 

It is thought that these bulletins published at the request of the 
Council of National Defense will be of great service to the country, by 
giving wider circulation to the experiences 'of Great Britain, France, 
Canada, and other countries, in dealing with labor in the production 
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ROYAL MEEKER, 
United States Commissioner of Labor Statistics. 
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Samuel Osborn, Esq., J.P., managing director Clyde SteelWorks, 
Sheffield. . : . 

Miss R. E. Squire, O.B.E., H.M. deputy principal lady inspector 
of factories, Home Office. 

Mrs. H. J. Tennant, C.H. 
E. H. Pelham, Esq., (secretary) ; assistant secretary, board of edu

cation. 
To the RIGHT HON. WINSTON S. CH"GRCHILL, M. P., MINISTER OF 

MU!olITIONS. 

SIR: 
1. The committee now beg to submit the following final report: 
2. Since their appointment the committee haye held 39 meetings 

and in addition subcommittees have met on numerous occasions. 
3. Immediately on their appointment the committee arranged t( 

sit and take evidence not only in London but also in Birmingham 
Sheffield, Newcastle, Glasgow, Manchester, and Coventry. Specia: 
arrangements were also made for taking eyidence at Woolwich 
'Witnesses were heard representative of employers, workers, factorJ 
inspectors, and other interested persons. From time to time specia: 
witnesses have also been heard on particular questions., In addition 
:t number of other persons have-by the submission of memorand! 
or by other means-placed their special knowledge at the disposa: 
of the committee. The committee ha ye decided to content them 
selves with quoting extracts from the evidence, and not to publisl 
it in full. In arriving at this decision they have been influenced nol 
only by the urgent need for economy in paper, but also by the fad 
that much of the evidence was either not intEtnded for publicatioI 
or had special reference to particular conditions then existing, buj 
now largely modified. Some persons, while allowing their state· 
ments to be made use of, haYe desired that their names should noj 
be- published. 

4. Throughout their inquiries the committee have found it desirablE 
to rely for much of their information on visits paid to factories. 
Such visits, which were generally paid by two or three members oj 
the committee together, enabled them not only to interview anum· 
LeI' of employees, foremen, and workers whose evidence would hardly 
otherwise have been available, but also to ascertain at first hand the 
conditions under which munition work was being carried out. In 
nddition, individual members of the committee,' whilst discharging 
other duties, have collected a considerable oody of information bear· 
ing on questions under consideration. 
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5. From tlle first the committee have been strOngly jmpressed with 
the importance of obtaining exact and scientific data. The Medical 
ReS(>arch Committee not only gave permission for Dr. Leonard Hill, 
F. R. S., head of their applied physiology department, to serve upon 
the committee, but placed the experimental resOUrces of his labora
tories at the disposal of the committee, and offered to render any 
other assistance in their power. The assistance thus offered ha,; 
prond of the highest value. In addition to other work Dr. Leollal'tl 
Hill has conducted a number of detailed inquiries in regard to the 
dietaries of munition workers, and also in regard to ventilation. 
Dr. Benjamin l\Ioore, F. R. S., and his staff have carried out a long 
series of experinients and inquiries in regard to the effects of TNT 
upon the health of workers (separately published). In conjunction 
with that committee arrangements were made for :Mr. P., Sargant 
Florence, Mr. H. M. Vernon, l\I. D., fellow of Magdalen College, 
Oxford (with whom has been associated Mr. W. Neilson Jones), 
Prof. Thomas Loveday, Arms~rong College, University of Durham, 
and Capt. M. Greenwood, R. A. M. C. (with whom has been associated 
:Mr. S. II. Burchell), to collect data bearing on the relationship of 
output to hours of work-and other industrial problems. Capt. T. I-I. 
Agnew, R. A. M. C., conducted, on behalf of the committee, a medical 
inspection of about 3,000 male workers. Two series of medical in
spections covering together about 2,500 women and girls were 
organized under the supervision of Dr. Janet Campbell (a senior 
medical officer of the board of education). 

6. In Appendix A are set out the names of-(a) the witnesses, 
other than those who desired that their names should not be pub
lished; (b) the medical officers, inspectors, and others who assisted in 
the medical inspections; and (c) certain other persons who, by the 
submission of memoranda or by other means; placed their special 
Imowledge at the disposal of the committee. The committee desire 
to place on record their coPdial appreciation of the assistance 
rendered, often at mucl~ personal inconvenience, by all those who 
ha\'e thus enabled the committee to collect a body of reliable in
formation, without which it would have been impossible for them 
adequately to perform the duties with which they were charged. 
The committee are also under a great obligation to the many muni
tion firms and their staffs for the facilities so readily accorded for 
the pursuit of inquiries. Finally, the committee desire to express 
their thanks to the Home Of!ice (factory department), tile Ministry 
of Munitions, the board of education, and the national insurance 
commissioners for the assistance afforded the committee by the loan 
. of their officers and tile supply of information. 

7. In view of the urgency of many of the problems involved by 
their terms of reference the committee decided that it was desirable 
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that they sho~ld suhmit their views and recommendations in regard 
to particular matt.ers in separate memoranda rather than that they 
should deter nlaking any report until their investigations were com
pleted. In accordance with this decision the committee have'sub
mitted to the ministry the following 21 memoranda: 

No. 1. Sunday labor. (Cd. 8132.) 
[Summarized in Monthly Review, May, 1916, pp. 66, 67; reprinted in Bul. 221.1 

No.2. Welfare supervision. (Cd. 8151.) 
[Summarized in Monthly Review, :t\lay, 1916, pp. 68, 69; reprinted in Bu!. 222.] 

No.3. Industrial canteens. (Cd. 8133.) 
[Summarized in Monthly Reyiew, May, 1916, pp. 69, 70; reprinted in Bul. 222.] 
No.4. Employment of women. (Cd. 8185.) 
[Summarized in Monthly Review, June, 1916, pp. 74-76; reprinted in Bul. 

223.J 
No.5. Hours of work. (Cd. 8186.) 
[Summarized in Monthly Review, June, 1916, pp. 77-79; reprinted in Bul. 

221.] 
No.6. Canteen construction and equipment. (Appendix to No. 

S.) (Cd. 8199.) 
[Summarized in Monthly Review, June, 1916, p. 91; reprinted in Bu!. 222.J 

No.7. Industrial fatigue and its causes. (Cd. 8213.) 
[Summarized in Monthly Review, June, 1916, pp. 79-81; reprinted in Bul. 

221.] 
No~ 8. Special industrial diseases. (Cd. 8214.) 
[Summarized in Monthly Review, June, 1916, pp. 83-88; reprinted in Bul. 

221.] 
No.9. Ventilation and lighting of munition factories and work

shops. (Cd. 8215.) 
[Summarized in Monthly Reyiew, June, 1916, pp. 81-83; reprinted in Rul. 

221.] 
No. 10. Sickness and injury. (Cd. 8216.) 
[Summarized in Monthly Review, June, 1916, pp. 88-90; reprinted in Bul. 

221.] 
No. 11. Investigation ot workers' food and suggeHtions as to 

dietary. (Second appendix to No. 3~) (Cd. 8370.) 
[Summarized in Monthly Review, January, 1917, pp. 56, 57; reprinted in 

Bu!. 222.] 
No. 12. Statistical information concerning output in relation to 

hours of work. (Cd. 8344.) 
[Summarized in Monthly Review, December, 1916, pp. 105-119; reprinted in 

Bul. 221.] 
No. 13. Juvenile employment. (Cd. 8362.) 
[Summarized in Monthii' Review, December, 1916, pp. 92-97; reprinted in 

Bul. 223.] 
No. 14. Washing facilities and baths. (Cd. 8387.) 
[Summarized in Monthly Review, January, 1917, pp. 150, 151; reprinted in 

Bul. 222.] 
No. 15. The effect of industrial· conditions upon eyesight. (Cd. 

8409.) 
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[Summarized in Monthly Review, April, 1917, pp. 538-540; reprinted in Bul. 
221.] 

No. 16. Medical certificates for munition workers. (Cd. 8522.) 
[Reprinted in Bu!. 230.J 
No. 17. Health and welfare of munition workers outside the fac-

tory. 
[Summarized in Monthly Review, August, 1917, pp. 91, 92; reprinted in Bul. 

230.1 
No. 18. Further statistical information concerning output in rela-

tion to hours of work, with special reference to the influence of Sun
day labor. (Cd. 8628.) 

[Summarized in Monthly Review, November, 1917, pp. 61, 62.] 
No. 19. Investigation of workers' food and suggestions as to diet

ary. (Second appendix to No.3.) Revised edition. (Cd. 8798.) 
No. 20. 'Weekly hours of employment (supplementary to Memo

randum No.5.) (Cd. 8801.) 
[Reprinted in Monthly Heyiew, February, 1918, pp. 82-87.] 
No. 21. Investigation of the factors concerned in the causation of 

industrial accidents. (Cd. 904G.) 
[Summarized in Monthly Labor Hcyiew, July, 11)18, ilp. 161-16-1.] 

All of these memorancla with the exception of No. 17 (Health 
and welfare of munition workers outside the factory) have been 
published and placed on saIl:'. 

An interim report, entitled" Industrial efficiency and fatigne," was 
also publishl:'(l (Cd. 8511) in February, 1917, in which was set out 
the reO'nJts of a number of investigations wh1ch had been made for 
the committ~'e. The studies included were: 1 

(a) Industrial fatigne and its canses (reprint of Memorandum 
No.7). 

(b) Outpnt in rrhtion to homs of work (reprint of Memorandum 
No. 12). 

(0) The compal'atiYe efficiencies of day 'work and night work. 
(d) The causes and conditions of lost time. 
(e) Incenti YeS to "'ork, with special reference to ,,'ages. 
(f) Heport on the health alHl physical comliton of male mnnition 

workers. 
(g) Inquiry into the heaH 11 of 'YOlllen engaged in munition fac

tories. 
Finally, in: Decelllbc'l\ 1!H7, the committee, acting on yOUl' instruc

tions, issued a handbook on the" Health of the munition worker," 2 

summarizing shortly and concisely the principal snggestions con
tained in their earlier publications. 

8. The committee are sati"fied that the procedure thus adopted has 
heen jnstified by the results attained. The publication of separate 

1 The report was summarizpd in Monthly Review .. July, 1017, pp. 14-1!l; the stullios 
included ill the report, with the exception of (a) and (b). wore reprinted ill llul. 2;;0. 

• Summarized In Monthly Rcy!ew. April, 1918, p. 311. 
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memoranda has undoubtedly rendered the committee's recommenda
tions more readily acce.ssible. The demand for the memoranda: has 
been large and continuous; upward of 210,000 of the committee's 
memoranda and reports have been sold or distributed, and the· rec
ommendations contained in them have receiYed a wide measure of 
acceptance, both officially and unofficially. 

9. Tho committee consider that they have now reached a definite 
stage in' their work. Though doubtless fresh matters for inquIry 
may arise from time to time there can be no doubt that the position 
is now substantially different from what it was when the committee 
were first appointed in September, 1915. There is apparently an 
hlC'reased appreciation of the importance of the whole question of 
industrial hygiene, and there can be no doubt that the environment 
and conditions of employment of munition workers throughout the 
country are now vastly better than they were two and one-half years 
ago, though there is still much room and much need for improvement. 
The developments which have occ.urred may be ronghly grouped 
under the following heads: 

(a) The various memoranda and reports already prepared by the 
committee may be broadly regarded as containing recommendations 
in regard to all the principal questions which fall within their terms 
of reference. All these recommendations have been' generally ac
cepted as reasonable, and have been widely adopted. . 

(b) In January, 1916, the Ministry of Munitions established a 
welfare section under the direction of Mr. B. S. Rowntree, for the 
purpose of the executive work arising out of the committee's recom
mendations and other necessary undertakings for promoting the 
health of the large body of workers for which the ministry was re
sponsible. The activities of the department were at first concen
trated on securing improved conditions of health and welfare within 
" controlled" factories by encouraging factory managers to appoint 
some person or persons to maintain a close personal relationship with 
the workers, and also to make the requisite structural provision.1 

Early in 1917, the press.ure of other duties prevented Mr. Rowntree 
from continuing to direct the department, which was about the same 
time entirely reorganized under the direction of Dr. E. L. Collis, a 
member of the committee. The new department was made re
sponsible for all matters concerned with the health and :welfare of 
munition workers in national as well as in "controlled" factories, 
including the medical problems involved in the prevention of TNT 
poisoning and the n'laintenance of the health of those employed in 
the manufacture of lethal gas. The sphere of the department was at 
the same time extended to coyer the conditions of life of munition 

1 The conditions undcr which such expcndlture mllY be met out of excess profits are 
gI"en In Appendix K. " 
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workers outside the factory, together with the inspection of the large 
number of temporary hostels for munition workers that were being 
prG'Vided.ln addition, special provision was made for research and 
the collection of accurate knowledge upon which admi~istrative 
action could be based. :More recently the department has been taking 
steps to deal with the various maternity problems which arise in 
munition areas. The staff, in addition to the central administrative 
officers, includes men and women welfare officers 1 charged with the 
inspection of conditions inside the factories, the supervision of con
ditions outside the factories and the inspection of hostels, medical 
officers charged with the supervision of the doctors appointed to in
dividual factories and also with advising on all health questions, and 
special research investigators. 

(c) Under section 7 of the Police, Factories, etc. (Miscellaneous 
Provisions), Act, 1916, the Home Office-were given power to make 
orders J,'equiring special provision to be made at a factory or work
shop for securing the welfare of the workers. The matters to which 
the section applies include: Arrangements for preparing or heating 
and taking meals j the supply of drinking water; the supply of pro
tecth'e clothing; ambulance and first-aid arrangements j the supply 
and use of seats in workrooms j facilities for washing; accommoda
tion for clothing; arrangements for supervision of workers. 

As the result of these developments the questions now at issue are 
concerned not so 'much with tIle determination of general policy as 
with the application of agreed principles to particular cases. They 
are, in fact, administrative rather than advisory in character. In 
saying this the committee must not be regarded as in any sense 
\1nderrating the urgent necessity for the continuance and develop
ment of the various scientific inquiries which they have initiated. 
Other means can, however, be found for attaining this end, and the 
committee concur in the propriety of the decision of the ministry to ' 
discharge their reference and to establish in their place an office com
mittee in association with the executive. 

10. It has only remained accordingly for the committee to prepare 
a final report of their proceedings. In this report, which they now 
submit, thc>y have endeavored to survey concisely (even at the risk 
of some repetition), the nature and development of all the various 
problems coyered by their memoranda. Many of the memoranda 
would, in any case, have required substantial modification in view of 
oen'lopments which have occurred since their publication, but what 
is more important, the bringing together of" the various matters 
which have been dealt with in their various memoranda serves to 
emphasise in a manner otherwise impossible the close relationship 

, There are now probably about 800 welfare supervisors employed In munition fa .... 
torles; of these approximately 80 per cent are for women and girls and 20 per cent 
for bOIS. 
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and interdependence which exi::;ts between the problems in'mIved. 
Though it is too early yet to draw any final conclusions as to the 
permanent effect on the health and physical efficiency of the muni
tion work of the abnormal conditions which have existed during the 
war, it is at any rate possible to set out the extent to which norm.ll 
restrictions have been abanu(med, to sugge&t some conclusions as to 
the results which have followed, and, finally, to indicate certain 
conclusions as to the steps which should be taken to maintain and 
promote permanently the health of industrial workers when more 
normal conditions ~re restored. 



SECTION IL-PRELIMINARY AND HISTORICAL SURVEY. 

11. At the outset of their investigation and inquiry the committee 
were confronted with the width and complexity of the r~ference' 
with which they were charged. It had to do with the environment of 
the worker and the l\'orker himself; it was concerned with immediate 
as well as remote problems; its issues had to be viewed in relation 
to prl's::nt exceptional and ephemeral conditions and circumstances, 
and also in relation to what would be practicable and permanent 
after tile war; it involved the consideration of the health, not only 
of the munition worker in the narrow sense, but of all industrial 
labor-for all branches of labor are interdependent upon each other
and of many health questions, such as housing and maternity pro- . 
vision, which lie outside the walls of the factory or work place; and 
lastly, it raised far-reaching social and even moral questions which 
are not commonly thought of as appertaining to health. 

The fact is that this report of the committee's work, though con
C('rned primarily with the numition worker, deals also with "ital 
principles and practical methods affecting all forms of industry. 
Moreoyer, the health of the industrial worker-man and woman
is but part, es.c;entiat, plastic,. living, of the health of the people as a. 
whole, which in its turn raises manifold problems of administration, 
economics, social relationships, and even ethics, which, though ap
parently remote from questions of medicine, are in, truth intimately 
associated. The nation a century ago was wise in its generation in 
recognizing the relation obtaining between" the health and morals of 
appl'entices," and, a hundred years later, it is found that some of the 
most intricate problems of health and physical efficiency are in
seplll'l\ule from large issues of physiology, of social relationship or 
mol'll Is, and of human conduct. It is sufficient to name two examples: 
First, them is the advent of the woman worker-an advent which 
brings with it new issues of physique, of physiological function, of 
staying power, of nutrition, of maternity. The entrance into the 
ranks of labqr of the" young persoll " of either sex raises many ques
tions concerning the development of the adolescent and the effects of 
labor conditions upon such growth and the national results which are 
likely to follow. All such questions are doubly difficult in the case 
of the woman worker. There has been witnessed what can not be de
sCl'iucd otherwise than as a mighty revolution in indUstry, and the 
committee have been deputed to study SOme of the l>hysiological con-

15 
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comitants or effects of this revolution. They do not profess to solve 
the problems thus presented. They are. under no delusion in the 
matter. They can but open the door and invite other students to 
enter this u'nexplored region of science and labor. They are ,con
vinced that it offers a wide field for research, for careful experiment, 
for firm, fl"ank, and bold statecraft, for a large and sympathetic 
understanding, which shall secure the inestimable advantages of 
woman's skill and energy without those irremediable and far-reach
ing evils which wjll inevitably arise if her contribution be not wisely 
and effectually safeguarded. Secondly, there is the old problem of 
the relation of the man to the machine. During the industrial revolu
tion in England there was a tendency, to put it no higher, for the 
man to be made subservient to the machine. But physically, socially, 
and even morally, this seems to reverse the proper order. Their in
vestigations have convinced the committee that to ~ecure harmony 
and smooth working, to secure efficiency and maximum output, the 
machine must be subservient to the man; it is his individual health, 
mental development, and moral well-being which is the guaranty of 
effective labor. The reference here is "not to the social relationships 
between master and man, or between man and man, though the propo
sition may be true in that regard also. It is only in respect of the 
physiological basis of labor and of aU endeavor of whatever kind. I 
In short, physical health is the fundamental basis. There must be a 
proper distribution of function of labor, a correct understanding of 
the part played by nutrition, by rest, by fatigue, by health condi
tions, if waste is to be avoided and maximum energy attained. The \ 
human being is a finely adjusted physiological instrument, which 
lUust no longer be wasted, much less destroyed, by ignorant or willful 
misuse. A workingman's capital is, as a rule, his health and his 
capacity to perform a full day's work. Once that is impaired or 
damaged beyond recuperation, two things bappen: :First, his \vholc 
industrial outlook is jeopardized and he becomes by rapid stages a 
liability and even a charge on the State. Secondly, if the bodily 
defense is undermined by stress and strain the man falls a ready 
prey to disease, such as tuberculosis. Therefore, as the problems to 
which reference is made in this report concern the future as well as 
the present, so also they are concerned with the new preventive 
medicine which has as its object the removal of the occasion of dis
eaSe and physical inefliciency combined with the" husbanding of the 
physical resources of the worker in such a way and to such a degree 
thnt he can exert his full powers unhampered, and with benefit to 
himself and all concerned. 

12. Any account of steps which have been taken to promote the 
l.calth of workers in the engineering and other trades with which 
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t.his r(>port is immediately concerned must inevitably deal in a large 
JIIcaSllre with the efforts that have been made generally to promote 
tho hcalth of all industrial workers during the century and a quarter 
which has elapsed since public opinion first became aroused on the 
t:uhjcct. At first the health of children in cotton factories was the 
. prima ry matter for concern. The evils of long hours of work and 
insanitary surroundings, though they had existed previously, had 
become accentuated by the aggregation of large numbers of workers 
in factories and by·a marked increase in the demand for child labor~ 
The children were helpless to protect themselves against the demands 
of the employer for cheap labor and against the cupidity of the 
rarellts. That any action was taken was due partly, no doubt, to a 
fcar that the conditions of employment might react, not only on the 
health of those immediately concerned, but on that of the nation as 
a whole. Action was, however, mainly due to the gradual awakening 
of the political and social conscience which occurred during this 
period. It was a time, not only of factory legislation, but of educa
tional advancement and of prison reform. Th.e awakening was 
l'cligious as well as social, and the first factory act was concerned not 
only with the health of apprentices but with their" morals." It dealt 
with their education and religious training as· well as with their 
physical welfare. The modern factory acts werB only gradually 
evolved; legislatiqn was directed to remqving particular evils as 
they became recognized, rather than to the realization of definite 
principles, based on a critical examination of the causes of the evils. 
That progress was slow was due in the main to the strength and 
character of the individualistic views then held and to the widespread 
belief that any curtailment of the liberty of action of the manufac
turer must be prejudicial to the national prosperity. More than half 
It century passed before there was. any general acceptance of the 
principle that the State has both a right and a duty to concern itself 
\\'ith the physical and moral welfare of its people. 

13. The movement of reform expressed itself in two ways. First., 
there was the indi vidual effort of the more enlightened pioneering em
!)loycrs, and secondly, there was the intervention of the State through 
its central board of health and, subsequently, the factory department 
of the Home Office. From the days of Robert Owen, and before his 
uays, down to the present time, there has been II. succession of benevo
lent employers who have made it their busirl-ess, to provide for the 
well-being of their workers, and have thus set a standard and an ox
ample to the State. Wood and Walker, of Bradford, who inspired 
Oastler; John Fielden, who, in 1836, felt he was "the trustee of the 
interests" of those he employed j Robert Gardner, of Preston j and 

8093;)°-19--2 
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others wel'C forerunners in a long line of famous employers who hUH! 

taken upon themselves the responsibility of the care of their workers. 
"'Va manufacturers," wrote Robert Owen, "are always perfecting 
our dead nlachihery, hut of our living machinery we are taking no 
care." . The Dim'ement began with the reduction of hours of labor, 
but it now comprehends the whole wide compass of" welfare." The 
medical examination of applicants, the provision of surgeries, com'a
lescent homes and dental clinics; a nursing staff, prevention of acci
dents, sup.ervision of sick, slow, or backward workers; canteen accom
modation, recreation agencies, clubs, swimming ba.ths and playing 
fields, libraries, allotments, educational classes; welfare supervisors ~ 
improved wage sy::;tems savings clubs, profit-sharing-maI{e a form
idable array of agencies for the benefit of the worker. "It is taken 
for granted," writes an employer, "that before any so-called SChClllG 
of welfare work can be of lasting good a living wage must be paid 
and hours of labor and hygienic conditions must not in'iolve the de
terioration of the workers. It must be quite evident that clubs a.nd 
classes, sa"ings funds and libraries are quite thrown away upon work-
ers who are overworked and underfed." 1 . 

H. It is important to observe that, with few exceptio~].s, the pioneer. 
reforms of employers were inspired by social and moral moth-es 
rather than by scientific or economic evidence. There was, indeed, 
all through this long period of tardy reform, little or no appeal to' 
the actual facts of the relation between the hours and conditions of 
labor on tbe one hand and the energy and output of the workman on 
the other. It seems now, on looking back, an extraordinary thing 
that there should have been little or no scrutiny or inquiry, no ex
periment, no research, no investigation into the real state of the cnsc. 
Men gnessed, or assumed, or were guided by their own prejudice, or at 
best, were compelled by humane or religious ideals. One of the first 
control experiments on this subject made in the workshop WIlS that 
initiated in 1892 by the Right Hon. Sir William Mather in the en
gineering works of Messrs. Mather & Platt at Salford. As a result 
of negotintion between employer and employed it was arranged to 
make a year's trial (1st March, 1893-28th February, 189-1) of It 48 
hoUl's' system, excluding the two hours of work before breakfasl 
(7.45 to 12 noon and 1 to 5.30). The results showed-(a) that there 
was an increase of 0.4 per cent in the ratio of the wages cost to the 
turnover; (b) that there was a saving in gas, electricity, fuel, wear 
and tear, etc., llIIlounting, by cq,incidence, to 0.4 per ct'nt; (c) that 
there was It fa n in the amount of lost time from 2.46 per cent in the 
53-hour period to 0.46 per cent in th0 48-hour period; (d) that 
though pieceworkers lost 1.76 per cent at the lx-ginning of the trial 
year, this fell to 0.78 per cent at the end; a.nd (e) that there was 

I Experiments In Industrial Organization, by Edward Cndbury, 1912. 
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"increased cheerfulnei!s and brightness" on the part of tho WDt'k

people, "'We seem," wrote Sir William Ma.ther in 18!>!, "to hltVIl 
bt!en working. in harmony with a natural law, instead of against it, 
as in the unnatural conditions of men beginning the work €)f the day 
without provision required by nature fOI''the. pl'oper exercise of theil' 
mental faculties and physical powers. ... ... ... Of this I am. assured, 
that the most economical production is obtained by elllploying lllen 
only so IOlJg as they are at their best-when this stage is passed there 
is 110 tl'ue economy in their continued work." Thecemnllttee haH: 
lind the advantage of discussing this admirable experiment with Sil' 
WiHi:uu Mather, and they are satisfied that his experience, and thooo 
of other employers who followed his enlightened example 'of inquiry 
and of reform, demonstrates the value to the workman, tbe employer 
and the community as a whole, of applying to industry the scientiflG 
method and the scientific spirit. 

15. Secondly, alongside the ameliorative etigrts of individual em· 
players, sometimes guicl'ing them, sometimes guided by them, there 
has been the eyer-increasing intervention of the State. 1·'01' a hundred 
years the movement has been slowly, with tardy steps, gaining 
gronnd, To-day, in the presence of a wide. interest in "welfare," it 
is important to remember that the foundations have been laid for 
many years, It is no new discovery either as need or remedy. For 
a proper understanding of the present situation it is necessary to> 
take cognizance of. the past. For .convenience. the matter may be 
considered under four sUbheadings: (1) The hours of ernploYl1lent~ 
(2) factory em;ronment. (3) personal well-being, and (4) the effect. 
of occupation on h.ealth. 

(1)' LDfITATIOlf OF' HOURS OF EMPLOYMENT. 

IG. When at the beginning of the last century public opinion first· 
became seriously coneerned with conditions of industrial employmelilt 
interest was mainly concentrated On the excessive hoUl's of employ
ment. of children and a.dolescents, and, somewhat later 6lf women:. 
Though tbe hORrs of employment of melllwere the subject of contin
ual agita.tion amongst the workers,. legislation on the subject was 
nevel' seriously contemplated, the action of the legislatul'e being COll-

fined to· limiting the hours of women, young persons and children, 
and to the pl'ovisions necessary to secure the effective enforcement of 
the- limits decidro upon. The earlier factory acts applied only to 
the textile industries,!nainly because they were m9re highly devel
oped, Ilndregull1tions' were consequently easier to enforce. It was 
not until limitations of hours, substantially as they exist to-allY, ha.d 
been establisl':l'ed, that their extension to' other industries was sel'wusly 
considered., 
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17. The Health and Morals of Apprentices Act, passed in 1802, wa<; 
concerned solely with apprentices. Their working hours were lim
ited to 12 a day, and their employment was forbidden between the 
hours of 9 p. in. and 6 a. il1. Except as a statement of principle this 
nct was of but little effect~ It did not apply to the large and increas
ing number of children who were employed otherwise than as ap
prentices, and even as regaras apprentices its administration was 
lax .. It was not, indeed, until 1819 that the agitations headed by 
Robert Owen,l himself a cotton 'manufacturer, led to the passing of 
a fresh act under which the employment of all children under 9 years 
of age was prohibited, and the employment of young persons between 
~ and 16 years of age was limited to 12 hours. No further develop
ment of importance occurred until the agitation led by Richard 
Oastler and Michael Sadler commenced about 1830. These agita
tions were in a large measure concerned with the establishment of a 
10-hour day for juvenile workers, though it was anticipated that any 
limitation of the hours of children would result in It similar limita
tion in the hours of employment of all workers. The opposition 
during this period was primarily based on the view that any restric
tion of the hours of employment must seriously prejUdice the pros~ 
perity of the country. Enn as late as 1844 the view that "the 
longer the hours, the greater the profit," was still being expressed 
in its crudest form. 

18. In 1833 commissioners were appointed to inquire into the ex
isting conditions and to consider th~ need for further legislation. 
They reported that children employed in the principal branches of 
manufacture throughout the country worked during the same hours 
as adults; that the effect of labor during such hours was, in a number 
of cases, permanent deterioration of the physical condition and the 
production of diseases wholly irremediable, and that at the age when 
children suffered injuries from the labor they uilderwent they were 
not free agents. The commissioners were accordingly of opinion 
that a case was made out for the interference of the legislature on 
behalf of children employed in factories.2 The Factory Act, 1833, 
which resulted from the report of the committee, distinguished for 

1 Robert Owen stated In e\'ld~nce that the reduction of hours in his own factory hall 
not appreciably affected the output. .lIe explained that "a larger quantlly may be 
produced lJy a greater attention of the hanus while the machinery is at work, In pre
,"enting breakag~s. nnu by not losing time In commencing In the morning. at meals. or 
wh~n stopping at night." . 

• While they rejected the proposal of 10 hours & day they pointed out the fnlbey 
tlnuerlylng the arguments of the oppOSition. .. It nppears In evidence that the practice 
of working more than the ordinary hours n day In each branch cnn not be turned to 
account to any such extent. • • • When work Is protracted beyond these hours the 
workmen become Inefficient. the Quality of the work is injured, the amount of wnste 
augmented nnd. moreover. additional expense for light Is IncuTred." Reports of com
missioners on employment of children in factories, II. c., 1833, XX, XXI, and II. C., 
1834. XIX, x..'Co 
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the first time between" children" and" young persons." Children 
between the ages of 9 and 13 were only to be employed for 9 hours 
a day and 48 hours a week, while young persons between the ages of 
13 and 18 might be employed for 12 hours a 'day. No person under 
18 years of age was to be allowed to work at night; that is to say, 
betweeen 8.30 p. m. and 5.30 a. m. Owing to frequent abuses a medi
cal certificate was required that a child was of " the ordinary strength 
and appearance" of a child of 9 years of age. Finally, the, ineffec
tiveness (complained of by employers and workers alike) of earlier 
attemlJts to enforce the law through persons appointed by the local 
justices led to the appointment of factory inspectors. 

19. The demand for factory reform and for a 10-hour day con
tinued and was gradually enforced.by the reports of the factory in
spectors as to the difficulties experienced in administering the act 
of 1833. The Factory Act, 1844, which was largely supported by the 
rmployers as well ·as by the workers, contained numerous provi
sions for the better enforcement of the limitations already imposed 
and for prel"enting encroachment on meal times, but the most im
portant innovation was the limitation of the hours of employment 
of ,all women to those permitted for young persons.1 The struggle 
for a 10-hour day was practically ended by factory acts passed in 
1841 and 1850, under which the hours of employment of women and 
young persons were limited to 10-1 hours (with 1-1 hours for meals) 
a day and GO hours a week, while to prevent evasions of the law it 
was prescribed that the legal working day was to be from 6 a. m. 
to 6 p. m., thus coinciding in length with the legal period of em
ployment. 

,20. The children's employment commis~ion, the first commission 
of inquiry into the general conditions of industries other than tex
tile, was appointed in 1840 as a result of representations made by 
Lord Ashley. The commission in their first report dealt with the 
mining industry; their second report,2 which was published in 1843, 
showed that in the metal ware and other ·industries children were 
generally employed for as long as adults, sometimes for as much as 
16 or 18 hours without intermission. Night work was also C<7IIlmon. 
Though the reports of the commission resulted in legislation in re
gard to, coal mines and the extension of the factory acts to certain tex
tile industdes not hitherto included, no action :was taken to remedy 
the abuses shown to 'be existing in the metal ware and other non
textile trades. 

1 As onc inspcctor pointed out, .. 12 hours' dally work Is more than enough for 
flnyone, but however desirable It might be that excessive working should be prevented. 
thore are great difficulties In the way of legislative Interference with the labor of adult 
men, The case, however, Is very different as respects women; tor not only are the~ 
I~ss trce agents, but they are physically incapable of bearing a contlIiuance o~ work 
for the same length of time as men, and deterioration of their health Is attended WIth far 
more serious consequences to society." . 

• House ot Commons Report, 1843, XIII-XV. 
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2L. It. mtS not lIDtil 1862 that the seeon,\ children's employment 
commission was. appointeil The mquiries of tlUs commission. were 
conducted uruleJr circulllsh.llCes widely different. fl"Om those which 
had uisted 2.0 ycars earlier.. The extent. of the restrilctions oJ:!. holll'S 

of employment to be imposed by the factol'Y acts was IlO long~1!' a 
matter of dispute._ It waSt moreover, genel1aJly recognized that the 
industries affected had benefited by. tll0 impgsi.tioll of these restrie
tiQDS. The old oll'positilOlt to the bdory acts ha;d- lar~ly disap
peul'eu. It is evident from. the re'pOl'ts 1 th.at the· chaxacter of the 
metal industries had widely changed dUl.'iJag the ~o years which han 
elapsed since th~ pl1e~i4;)Wi 1nqwry. The increa.sed use of nlach~l'y 
and the regulati€lIL of bonrs in. ollie); trades had tended to seC'ttl'e- to l\ 
fur Jarge. deg~Q rtgula.r oours of work.. The phrase" overtime" is 
now llsed in something apprOOIChing the moda:n sense of hours of 
work in. excess of the normal day_ In eontimuous. Pl'OCe8.-"'es regular 
day and night shifts,. and occa.siona.lly the· three-shift systeol"t are 
found established. The commission quoted with O;pproval the evi
dence of a. nllluber of witnesses who were opposed to overtime-. The 
following,. among othe.rs,. were quoted: 
·If owerwod: lllf!t..~ 0Il1:!, for a sbort tnne 2£). pel1 /lent iftCl'en$e of hOlH"s' labot

gh'es only; about 10 l)er celllr increase of result. ill prodlLction. If (WI/rtime is 
~ontinued' for any length it gives no incrense of result at 11.\1. 

'We filltI that those on- piecework make as much in lOj l\ours as they do when 
they knoW' that they have 2 hOUTS longer. rt they have been wor-kiftg their full 
time well they Jl."\,ve not the enei'gy left to get thE'Qu~ll I1IIlch more at the 
~nd of it. 

B,u.t mllnagemeru: and carelessness is the source- of all o,'ertime, When they 
work on till 8 p. m. they get wearied-men and boy~. There is quite time enough 
trom 6 a. m. to G p. m_ for a man to do a\1 be cnn do satisfactorily. 

22. The cOlllmissien recommended the inclusion of the metal trades 
within the provisions of the factory Ilct~ and legislation followed in 
18G1. Sunday work was forbidden, and also rught work except to 1\ 

limited extent permitted for male young persons employed in iron 
mill" and billsting furnaces. Overtime W:lS not aIWwed in the metal 
industries. 

23. The report S published in 1876 of the commissioners appoint(>(i 
to inquire into tlUl working of the factory and workshop acts, with 
a vie'" to their consolidation and amendment, did not recommend any 
change in the limitation of hours of employment then impoSed, and 
no m.aterial chango has since been made. The commission also con
sidered in this relation the desirability of placing special restrictions 
upon the occupation of married women in the inta-ests of themselves 
as well as of their offspring. They, howef'er, reg:u-ded it as imprac
ticable to pli\~e any prohi.bition oa the employmel1li 0.£ wom-en imme· 

• IL c., 186", xxn;- H. C., J8~ XL 
-!I. e., 18-T6, XXIX antf xxx. 
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diately before 01' after childbirth, anu confined themselves in con
demning their employment and to reconunending the provision of 
puulic nurseries in factory to\",,:ns, And it was not until the Factory 
and Workshop Act, 1891, that it was provided that an occupier of a 
factory or workshop shall not knowingly allow a woman to be em
ployed therein within four weeks Ilftt'r she has given birth to a chillI. 

2 ... The Factory and \T'orksbop Act, 1901, so far as tile limitation 
of hOllrs of employment was concerned, was mainly important as con
solidating the Jaw on the subject and as setting out the Jaw as it at 
present exists. A summary of the principal divisions is given in 
Se<'tion V. 

2,). In 1911 a departmental committee was appointed on the night 
employment of male young persons in factories and workshops. In 
their l\'port (published in 1912}1 they stated that they were strongly 
of opinion that the employment of boys under IS years of age at 
night in factories was undesirable and ought not to be allowed to any 
greater extent' or at an earlier nge than was absolutely necessary. 
They considered that this applied eSllecially to boys between 14 and 
16 years of age, "when the rate of growth is mOfSt rapid and when 
the conditions of life ought to be rendered as favorable as possible 
for mental Ilnd physical development." This committee reluctantly 
came to the conclusion tbat the adoption of a system of three B-hour 
shifts was not generally practicable. They recommended the pro
hibition of all nigqt employment of boys under 18 years of age in 
bhlst furnaces, and of boys Wlder 16 ye.:ll"s of age in iron mills. They 
considered it important that provision should be made ff)r the period
ical medical examination of boys employed at night wltil they are 
18 years of age, at least once in six months. They added that records 
shoull! be kept at the works of any physical defects or othet IUatters 
calling for watchfulness on the part of the occupier, the examining 
doctor or the inspector of factories. 

2G. Such, briefiy, are the outlines of the story of the struggle for a 
standard of working hours which should not oyerstrain the workman. 
For \lpwards of a century the State has accumulated indispmabLe 
evidence that it is the conditions of employment rather than its 
chamcter which undermine the physical strength and endurance of 
the ',"ol'ker. Apart from exceptional occupations which nre in 
themselves injurious, the principal of the undesirable conditio!l!", the 
most radical and persistent, the commonest, is that of long hours. It 
is a significant fact that all through the llistory of the industrial 
system of this country the dominant evil is not accidents or poisoning 
or specific diseaseJ but the stress and fatigue due to long and Ull'>uit
able hours of Jabor, entailing inadequate opportunities for rest. 1"00-

"Cd. 8503, 191Z. 
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reation and nourishment. In a word, it is not the work but the 
continuity of the work which kills. 

(2) FACTORY ENVIRONMENT. 

27. Though in the earlier controversies of the last century public 
attention was primarily concerned with the limitation of hours of 
employment, the necessity was also recognized of attention to the 
environment of the worker in the factory. The Health and Morals of 
Appre~tices Act, 1802, required that in all cotton factories in which 
more than 20 persons were employed (whether as apprentices or not), 
provision should be made for limewashing and" for a sufficient number 
of windows and openings in such rooms or apartments to insure II 

proper supply of fresh air in and through the same." From the first, 
therefore, the importance of ventilation and cleanliness was recog
Jlized (unlike the limitation of hours of employment) as necessary 
for men as well as for women and young persons. 

28. Various commissions called attention to the matter. The chil
dren's employment commission in their report, published in 1843, on 
the metal ware and other industries stated that-

In the great majority of instances the places of work are very defectiye in 
drainage, ventilation, and in Que regard of temperature, while little 01' no at
tention is paid to cleanliness. 

29. The reports of the children's employment commission (1862) 
show that, notwithstanding the great developments which had taken 
place during the prev,ious 20 years in the organization of industry, 
conditions in these respects remained much as before. The factory 
acts (extension acts, 1864 and 1867) contained provisions in regard 
to cleanliness and ventilation; As a direct result of the inquiries of 
Dr. Greenhow provisions for the first time appear dealing with over
crowding and with the provision of fans or other mechanical llleans 
for the prevention of the inhalation of dust. ,The development of 
opinion in regard to public health matters led to the Factory and 
'Vorlcshop Act, 1878, incorporating certain provisions of the Public 
Health Act, 1875, and requiring that the factory should be kept free 
from effluvia and other nuisances. 

30. 'With the development of machinery the prevention of acci
dents became a question of increasing importance. The Factory Act, 
1844, first provided for the fencing of machinery, though its provi
sions were largely confined to machinery" near to which children 
and young persons are liable to pa.ss," and it was only by the Factory 
and Workshop Act, 1878, that requirements as to the fencing of ma
chinery were extended to all workers. The same. act introduced for 
the first time restrictions as to the cleaning of machinery by women, 
young persons and children. Notification of accidents to the certify-
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ing surgeon, first int.-oduced in 1844, was now extended to cover 
notification also to the factory iIl$pector .. The Factory Act of 1901 
consolidated the measures for the improvement of the environment, 
and included requirements regarding cleanliness, ventilation, light
ing and sanitary accommodation. 

31. The enforcement of legislative requirements in regard to the 
environment of the worker has inevitably been a gradual process. 
The difficulties were greater than in the case of limitation of hours, 
since in the main the requirements were couched in general terms, 
words such as "adequate" left many loopholes for evasion, and the 
raiiSing of the standard was and is largely dependent upon the exer
tions of the workers, the employers and the factory inspectors. Nor 
must it be forgotten that pari passu with improvement in factory 
environment there has been an immense advance in general sanita
tion outside the factory. 

(3) PERSONAL WELL·:BEING OF THE WORKER. 

. 32. Since the earliest developments of the factory system there 
ha\'e always been employers who have not felt their social and moral 
obligations satisfied by fulfillment of the minimum requirements of 
the law, but have actively concerned themselves in promoting the 
health and welfare of their workers, not only by providing clean 
and well-ventilated work places and moderate hours of employment, 
bllt by providjng facilities for obtaining food and by other means 
outside the ordinary range of factory mamlgement .. Thus one of the 
sp,ecial commissioners appointed to make inquiries for the commis
sioners on the employment of children in 1833 reported that-

The greatest mills I haye always found to be the cleanest, the machinery 
most securely fenced oft', and the hands of the neatest and most respectable 
IIl'pearance • * *. In Messrs. Strutt's mill at Belper each hand is allowed 
Ii pint of good tea or coffee, with sugar and milk, for I penny, and medical 
assistance gl'lltis, A dancing room is also found for them in this estahlishment. 

33. In one of the earliest reports of the factory inspectors it is 
stated-

In some cases an actiye and anxious interest in the welfare of those em· 
ployed has been evinced by the establishment of Institutions and different 
regulations for the Improvement of their moral and social condition which 
ba,'e been productive of great advantage. Some ot these institutions have in 
,'iew the providing of medical advice and medicines when ill, Ilnd occasional 
pecuniary assistance during sickness. 

Such cases were, however, exceptional, and there is no doubt that 
it was not usually considered a part of the duty of the employer to 
make any special provision in these respects. 
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34. The children's employment commission reported in 1843 tpat
Even in those tl'ndes lind manufnctures in wlJich deleterious substances Ilre 

URN! there Is in general no IIccommodation for the workpeople to change their 
clothes on leaving their place of '\\'ork, or to wash themselves If they reiliain lit 
meal tilll~s.; lind it i~ l'el'Y UneOilJlnOO for any menllS t(} be f)rovidt-tl for wor\,
people to dress and warm their food. 

35. In the report of the royal commission on labor,t there is con
siderable evidence as to the need for increased interest being taken 
in these matters, especially as regards women--

In ordinary emploYllIents the lady assistullt commissioners call attention to 
varioni!' common causes of nnhe:tIthf111ness s1lch as the absence of l>lace for (lry
Ing outer clothes when wet. absence of Ilining l'OOlllS and provision of hot water, 
or mealls of eooking 1.)1' ohtailling }}roper food in or nenr w()rks. 

36. In this gradual development of opinion as to "'hat is needful to 
secure the well-being and efficiency of the ""'orker, the factory in
spectors ha ve played an important part; though primarily concerned 
with the enforcement of the law, they have inevitably developed a 
wider view of their responsibilities. Since the first appointment of 
women inspectors, in itself a significant fact, tllls movement has been 
increasingly valuable, and the annual reports of tIle chief inspector 
contain constant evidence of tile interest shown in such matters as the 
provision of washing facilities, baths, cloakrooms, overalls,· canteens 
and messrooms. The inftuence of these wider views has, moreover, 
not been limited to individual employers and factories, but has led 
to the insertion, with the concurrence of the employers concerned, in 
orders governing employment in certain" dangerous '-trades of elab· 
orate requirements binding upon the whole trade. 

(4) EFFECT OF OCCUPATION Oli REALTlL 

37. Though individual writers had ltlready drawn attention to the 
effect of different occupations upon health. it was in the beginning of 
the nineteenth Ct'ntury the common view that all occupations were 
eqnally healthful, provided that the hours of employment were not 
exc('ssive and the conditions of ventilation and cleanliness were rea
sonable. It was only gradually that the hlfluence of occupation 
upon health became more fully appreciated. The commissioners on 
the employment of children in 1833 reported as follows: 

Thnt this exCt'ssive 1n tigue, prl!ventioll of sleep, pains In VRri~lIs parts of the 
body and l'Iwelling of feet fi'XI)('rienced by young w()rkers, coupled 'I\'ith OOflstaut 
atlln<ling', the peculiar attitudes of tbe body aud the peClIiinr motions of the 
limhs l'f'fjuired in tbe labor of the factOl'Y, coupled with .. • .. the iillfllll'e 
atmo~phere !lid sometlnies terminate ill the production O'f serious penuanent and 
hwur8 hie disease. 

38. About the same time Dr. Turner Tbackrl1h:t drew attention to 
the effects of the principal trades llnd professions on health and lon-

1 n, c., 1893, XXXII-XXXIX . 
• 'l'he ~rrect of Al'ts, Trades and Professions on Health, by C. Turner Thackrnh. 1832. 



l'B.ELIMINAllY AND RISrORICA~ SURVEY. 27 

gedty.· lIe point~d out that mortality was grcater in the manufa.c
tlll-ing districts, and calIed attcntion to the effect on hcalth, not only 
of ntmosphcrie impurities and excess of laborJ but also of dust and 
gaseous impurities, posture. muscular effort and other conditions of 
employment. He pointed out that in m:my occupations injurious 
conditions existed which m~ght be immediately removed or dilllliu
ishcrl. 

39. TIle children's employment commission (1840), which was the 
first cOllllllission to make il.n·estigations into the conditions outside the 
textile trades, r~portcd that-

The work tn ll"hich chillJre!l and Y01lng persons are e!oIIVOO;':OO is seldom in 
Itself owrel!l$ive, "1' e'"en laborieus; and very few indeed' of tlie processes in 
the Cllre 8m) management of which children take any part are in their own 
nature hljt1rlous; but to tIlls. there are some lamentable exeeptions in certain 
r~1<I!l1'S ronlledetl w[tk tile uml1ufuctul'e ~t tl1etaI 'wares, CIIrt!J.emware, and ot 
glOIII!. 

40-. ill 18~ IlIld 1S.3! were published two reportS' by Mr. A. G~ 
Finfaison, the ~tuary of the national debt, on the subject of sickness 
'I\nd mortality among members of friendly seCieties. He showed that 
the demand for siekness aUowances depe!l<led, not S6 much on diff~F
enee of locality or on the dt'nsity of the aggregation of the popula
tion, as upon the amount of the t!'ltpenditure of physical force.' 
, 41. In 1857 Dr. H. Greenhow, lecturer Oft public health at St. 

Thomas's Hospital, made an elaborate investigatioJl into th~ ineidenca 
of modality from lung disease and otber causes. He found that there 
existed DO lilted relation between the prevalence of pulmonary affec
tions and the size of towns. He Ernggested that nrioos disturbing 
caust's seemed upatle of displtlcing the norma] proportion and, ~f 
these, probably oceuptltions and modes of life were the most in
fluential. 

It is well as~rtained that the grent D1ol'tanty among grinders and cutlers 
arises frGm the irritlltion ell used by the JI'1eehunieal pu:rtides: }Jrodueed during 
the proCtffls of 1IlJIlllIIllctlllre and reeeiVl!ll Into the hmgs witb the ait· in respira' 
tion. 

42. This report was published by the board of health, with an 
introduction by their medical officer, Sir John Simon. Tba public 
hl'alth act passed in that yetr led to the transfer of powers of the 
board to the privy eouncil, and one 6f the earliest acts of Sir John 
Simon as the medical officer of the new central authority was to 
instruct Dr. Grccllhow to investigate on the spot. the eonditiolils in 

... The _Iy practlea1' dlA'e..".ee 1D. the oJIstrililUtlAO of sidtoe .... that call be- tfl""o'l'ered 
__ _ ta t ..... 011 the IOIIlIIIIIIt "" ,bysiell fOl!Ce ea:Ued .. "" by the 8eClJpatio. Of tile 
..-triImtoJlJ; atller hws of tJoe, omp~lIIOfDt". the d~'" .. t tile plate', or ot 
aIIolt..- .. r 1tX}"'_ \JIIIftr- wlidl that ."" .. ,atlo. wa& CM"l'I_ ..... aee...mIJ, tOe ha .. e oot 
nor,- 1II!nor IiDiIUlHJC'e .... tIM IIU1e1iOo1L" 
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certain areas where lung diseases were specially prevalent.t Dr. 
Greenhow included amongst the conditions which his inquiry had 
shown to be direct causes of pulmonary disease, the inhaling of fine 
dust of metal 'and the breathing of air polluted by fumes or over
heated. Other causes included habitual exposure to hot and exceed
ingly moist atmosphere, working in ill-ventilated and overheated 
factory rooms, vicissitudes of temperature, and' strained posture. 

43. The inquiries of the children's employment commission (1862) 
showed that, in spite of the general development of industry, many 
of the evils revealed by the children's employment commission, ap
pointed in .1840, still existed and called for redress.2 Though pri
marily concerned with the conditions of employment of children and 
young persons, the commission necessarily dealt with many condi
tions which affected all workers. The conclusions of Dr. Greenhow, 
which were fully confirmed by their own inquiries, were ft~ly 
quoted. The Factory Acts '(Extension Acts), 1864: and 1867, which 
followed, marked the end of a stage. Parliament had intervened to 
remove certain general conditions of employment obviously prejudi
cialto health. Though the reports of the registrar general have con
stantly drawn attention to the influence of occupation upon mor
tality, public interest and scientific inquiry have since been largely 
diverted to questions affecting the h~alth and welfare of the worker 
outside the walls of the factory. 

44. The Educat.ion Acts, 1870 and 1876, placed education within the 
reach of every child, and established compulsory attendance. The 
Sanitary Act of 1866 was followed by the Public Health Act, 1875, 
which is still the principal measure dealing with aU questions of 
public health. That any further general intervention by Parliament 
was unnecessary in the trades already under the factory acts was the 
considered opinion of the commission on the consolidation and 
amendment of those acts, which reported in 1876. For the future 

·legislation was to be largely confined to dealing with the special con-
ditions of particular industries. It took two forms: First, acts were 
passed dealing with single industries, such as laundries; and sec
ondly, the State was given power to confirm, or later themselves to 
mal{e, codes of regulations specially designed to protect the worker 
against the effects upon health of " dangerous" trades or processes. 

1 Reports by Dr. Greenbow arc included in the third and fourtb reports of tbe medi~al 
officer of tbe prh'y council, whicb were laid before Parliament in 1860 and 1861 . 

• Tbus of one center of tbe metal industry they report tbat-
Considering, therefore, tbe early age at wblch tbe children go to work, the injurious 

stnte of their placcs of work, the lowering and exhausting modes of their employment, 
the unreasonable and excessive hours of work, irregular and undelined hours for menls, 
late work on Saturdnys, or extra work In the earlier part of the, week to make up the 
time granted for relaxation on Saturday afternoon, and exposure to frequent accidents 
of all I<lnds from machinery, It· will be acknowledged that on physlcnl ground legislative 
Interference Is required as a protection to the young in this large and important de
partment of manufllcture. 
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45. Under the influence of Dr. Greenhow's reports the factory 
Acts (Extension Acts), 18(;4 and 1867, conferred upon employers the 
power, with the appro,"al of the secretary of state, to make special 
rules to secure the requisite conditions of cleanliness and health. 
Further, where any process was carried on by which dust was gener
aled and inllaled by the workman to an injurious extent the inspector 
was giyen power to require the provision of a fan or other mechanical 
means for the prevention of inhalation. Under section 8 of the 
Factory and 'Vorkshop Act, 1891, if the secretary of state certified 
any machinery or process as dangerous or injurious to health, the 
(·hie! inspector might, subject to certain safeguards, make proposals 
and require the adoption of special methods. These rules, like those 
made un del' the Act of 1864, only referred to single factories. Section 
28 of the Factory and 'Yorkshop Act, 1895, strengthened these powers 
and extended them to cover rules prohibiting employment, or modi
fying or limiting the period of employment for all or any class of 
persons. 

46. Finally, the Factory and 'Yorkshop Act, 1901, consolidated 
previous legislation which had for its object the protection of the 
health of the worker. It conferred powers upon the secretary of state 
to make regulations applying to all factories where particular proc
esses injurious to health were in operation. The regulations are nor
mally divided into two parts-the duties of the employer and the 
duties of persons employed. They deal with such matters as the re
moyal of dust or fumes, method of manufacture, certificates of fitness 
before employment, periodic medical inspection, suspension of af
fected persons, costume (overalls, respirators, clogs, gloves, etc.), 
provision of messrooms and cloakroom, provision for the partaking of _ 
food in work places, and washing and bath accommodation. The act 
also continued the power given by previous acts to the inspector to re
quire the provision of a fan or other means for preventing inhalation: 
A provision first included in the Factory and Workshop Act, 1895, is 
also continued, under which the secretary of state may require the 
notification of certain diseases contracted in the factory or work
shop, including those arising from lead, phosphorus, arsenic, mer
cury, or anthrax. By special order of 1916 this provision was ex
tended to toxic jaundice.1 

47. In addition to dealing, as has been seen, with the hours of labor 
and factory sanitation, the act of 1901 carried further previous enact
ments for the safeguarding of personal health. Home work was 
brought under special control; notification of the occurrence of 

, Under section 8 of the Workmen's Compensation Act, 1906, the secretllry of state has 
power to make orders extending the provisions of the act to disease contracted In the 
course of employment. 
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industrial poisoning was extended;. (hingel'otls machinery bad to be 
more strictly fenced!, and: certai.r.1 dangerolls employments were for
bidden to, young pHsons; and lastly r the provision of tho act of 1&91 
that a woruM might not be employed within four weeks of giving 
birth to a child rec~i wd under the new act incl'easod admink;trative 
attention. 

48. In submi.tting their report the committee- desire- to make eer-
tain qualifications and reservations. for the consideration of tbosIll 
who study its pagl?s. l"irst~ they wish to l'Xpre';s the view that a' 
true understanding of the questions dealt with in the report is only 
practicable if the facts and findings set out in these pages are COil
side:red in relation to the histol'Y of industrial hygielile in England. 
There is no greater mistake than to suppose that care for the health 
of the 'Worker and the inh-oduction of welfare supervision are new 
and untried ideas invented, or at least patented, by the' committee. 
In this matter, the committee enter into other men's labors; but to 
them has been given the opportunity of urging the application of 
previous knowwdgo in a gr~ut national emerg-ency, rapidly and on a 
cOlilsiderable scale. During the. last 20, years immense progress has 
been. made un.der the factory department of the Home Office in many 
of the essentials of health in the wor.ksl~op. The reports of the chid 
inspector of fafttories have set out year by year the milestones of this 
advance. Foll' seyeral years before the European ,\Val' there wert" not 
wanting signs thl1t employers were. beginning to recognize the im
portance of humanizing the life of industria.l wOirkers and pro· 
viding for them. better cOllClitions., and the Police, Factories~ etc. 
(Miscellaneous Provisions), Act of 1916, prOOloted by Mr. Herbert 
Samuel when home secretary (which passed ~l.rIiament subsequent 
to the issne of the cOlUmittee's first repoII.'t9)., is evidence of the desire 
of the central authoi'ity in the same behalf . 
. Secondly. the committee wish to point out that il'l' spite- of the 
great; progress which had been mude it remains true that up to 
1914 relatively little attention had been paid by employers and. 
others responsible to the steadily a.ccumulating e ... ,idence of the in
fluence ef occupation upon health, and but little effort had been made 
scientifically to investigate its causes. Efforts to protect the health 
of industrial workers ha.d been mainly based on the need of miti
gating Or removing admitted evils as they aroser rather thaa on the 
actual resHlts of scientific inquiry Rl!d research.. No doubt, partly 
as a result of the appointment of medical inspectors by the Home 
Office, increasing attention had in recent years been d~voted to· the 
critical examination of certain" dangerous" trades; but most trades 
are not" dangerous," !Ina the vast hulk of illdustrial disease did. not 
find its origin in dangerous trades. Yet there is the strongest evi
dence tha.t rates of sickness and mortality. amongst males had been 
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materially atl'ected by occnpation. In spite of this well Imown fact 
much l'emained to be learned as to what are its causes, whethel' 
they are peculiar to individual occupations or are common to 
many, whether they are the same for sickness as for mortality, to 
what extent they depend upon val-iable factors, and to what extent 
they are remol'able. Then as to the iniurious effects of industry 
upon women and young persons, reliable data may be said to have 
been almoot wholly lacking, as they are equa.lly lacking in respect 
of the !'elation of fatigue to disease. Again, the proper length and 
distribution of hours of labor-spells. pauses,. overtim6-'-in relation 
to output is another problem whieh has never yet been scientifically 
e.~plored. The committee here also found themselves without data.. 
Once more, though attention is now being given to so-(!aIled "scien
tific management," evid~nce is still wanting to show how far the 
speed of working can be increased or the method modified without 
iU'"olving an undue physical or mental shain on the worker, which 
cOlmterbalances or even destroys the advantages claimed. In tbe 
absence of reliable data on these and other problems of industrial 
organization, the difficulties in the way of a wise handling of the 
special problems arising out of the war have been greatly increased. 
Tbtt conuuittee mention these points with a view to laying emphasis 
up6n the imperative need of 11 mOore aceurate lUlderstanding and a 
firmer and more comprehensive grasp of the whole, problem of 
health Rnd physique in relation to. industry. I11 the committee's 
view it is necessary to make arrangements, without delay, for a 
national scheme o~ industrial medical research, and to accord fuller 
recognition to the importance of industrial hygiene. 

49. Thirdly, it is important to remember that the work of the 
comll1ittee has been concerned with an emergency, The situation 
to be explored ""as continually changing and expanding, It would 
have been improper and impracticable to undertake any investi
gation, which delayed output or interrupted the arrangements of 
the factory, Conseq.uently the committee have been debarred from 
making nrious experiments and inquiries which had suggested 
themselves as likely to contribute to the elucidation of the matters 
referred to them, Notwithstanding these limitations, there has been, 
during the period of the committee labors and owing to the public 
spirit. and foresight of the ministry and of directors, proprietors, 
managers, foremen, and workpeople, a very reinarkable advance in 
all that makes for industrial betterment, The munition worker is 
a type of all workers, and the principles of the present report con
cern, in fact, all forms of industrial labor. The committe~ earnestly 
hope that every effort will be made to. secure this progess as a per
manent gain to the whole nation. 
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50. Lastly, the committee recognize that the ,'arious questions 
raised in the present report arc intimately related to larger social 
and industrial problems, which lie outside their reference, but as to 
which they are deeply concerned. First and foremost there is the" 
fundamental question of shorter hours of labor from a political and" 
economic point of view (as well as from a health point of view) ; 
the committee are convinced that this q"Uestion lies near the root of 
the whole labor problem; Secondly, there is the far-reaching issue 
of the social and economic conditions of women's labor (over and 
above the issues of health with which the present report deals), a 
matter of vital importance to the future of the British race, for the 
health conditions of women are eyen more inseparable from the social 
condition than in the case of men. Thirdly, there is the question of 
the solidarity of industrial society, the interdependence between em
ployer and workman, which is closely related to the whole issue of 
the status, health and physical equipment of the worker. And 
fourthly, there is the title of the worker to an effective voice in regard 
to the conditions under which he works. If industry be indeed a 
l1ational seryice, the object of those engaged in it is the good of the 
community as a whole, and the worker should have a fair and legiti
mate share in the responsibility of the transaction, The committee 
are conyinced that these four problems must be faced and solved if" 
eyer the State is to lay sound foundations for the health and physical 
efficiency of the industrial worker. 



SECTION III.-RELATION OF FATIGUE AND ILL HEALTH TO 
INDUSTRIAL EFFICIENCY. 

INTRODUCTION. 

51. T1le personal health and physical efficiency of the munition 
worker, as of all industrial workers, are measurable by two stand
ards-first, that of fatigUe, weariness and exhaustion of the healthy 
physical faculties and functions of the individual; and secondly, that 
of disease. It is not possible always to differentiate these tw'o de~ 
partures from the normal; or to say when fatigue passes 'beyorid the 
confines of whaf is physiological to that which is pathological. Ids 
obvious there comes a stage in the processes of fatigue where recovery 
in any individual falls short of the diurnal rhythm of rest and work, 
and its degree or character is so severe as to be, in fact, a form of 
disease. Indeed, the truth of this proposition is one which is neces
sary'to a sound understanding of the problem which presenfs itself. 
It is necessary to' widen the whole view and apprehension of the 
subject of health and disease in relation both to industry and 'to the 
personal welfare and capacity for work of each workman. 'The sci
ence and art of medicine is not restricted to the diagnosis and' cure 
of disease in its gross forms; it includes a:~so a knowledge of how dis
ease comes to be, 9f its earliest beginnings, and of its prevention. It 
is, in fact, the sciericeand art of health, of how man can learn to live 
'8 healthful life at the top of Ilis capacity of body and mind, avoid
ing or removin'g external or internal conditions unfavorable to such 
a standard, able to work to the highest power, able to rest to the 
!t!lIest, growing in strength and in the joie, de vivre. The new pre
venti ve medicine must not be understood to 'consist only of sanitatio:b., 

- of the isolation from the community of cases of infectious disease, of 
disinfection arid outward cleanliness, and of the registration of bi1!ths, 
deaths and other vital statistics. These are, of course, matters of the 
first importance .. But, much more is required. The individual man 
IlS an animal-the body in all its parts, the 'senses and their function- ' 
ing: the nutritio~ 'of the body, its growth and development, its ca
pacity for work, its powers of resistance-must receive practical 
consideration., The fight against disease is something more than the 
closing of its- channels of communication, something. more than an 
avoidance of the ways and means of its infection and invasion, c~r
tainly much ~ore than a registration of its effects, a record of the 
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morbidity and mortality' which follow in its·. train. -The turning 
point of the battle is elsewhere. The first line of defense·is· a healthy. 
well-nourished and resistant human body. And to this end the- whole 
man must be dealt with, for he is something more than animal.. Hi.., 
body is in greater or less degree the instrument and expression of 
emotion, intenect and win. There is thus a psychologkal aspect of 
preventive medicine' hitherto greatly neglected. Nor is the incli~ 
vidual, taken at anyone moment, the w~ole of the issue. There is 
his life history, his heredity, his ,family, his domestic life, his per, 
sonal habits and customs, his home as well a.s his workshop. In short, 
pl'eventi,e medicine to be effective must deal with the man,_ the whole 
man, as. an individual as well as a member of the community. While 
this is true of preventive medicine generally it is particularly trqe in 
regard to that portion of it which has been referred to the committee 
for examination. The subject of industrial effici'ency in relation to 
health and fatigue is thus in large degree one of preventive medicine, 
a. question of physiology and psychology, of sociology and industrial 
administration. Before dealing with many of the practical ques
tions involved the committee think it desirabie to refer briefly to 
some of the principles underlying present know ledge of fatigue- and 
personal health, for upon a: right understanding of fatigue, its causes 
and its' relation to efficiency, the practical solution of' the problems 
raised seems to depend. . . 

DEFINITION UD CAUSATION OF FATIGUE. 

52. Fatigue is the ~unt 01 thc1'esillts of activi(v which. show them-
8elves il~'a diminished capQcity lor doing 'U'ork,-In ordmary expe
rience fatigue is generally associated with familiar bodily sensntions 
and these sensations are often taken to be its measure. It is of vital 
importance for the' proper study of industrial fatigue, however, to 
recognize not only that bodily sensations are a fallacious guide to 
the'true state of fatigue which may be present, a~d a wholly inade
quate measure of it, but also that fntigue in its true meaning ad- • 
va~es progressive~y, and must be measurable at nny stage by a 
diminished capacity for work, before its signs appear plainly, or at 
all. in sensation. . 

53. In the animal body the performance of work depends on the 
activities of parts which are best considered under three groups: 

First, The complex nervous mechanisms of the brain and spin~l 
cord, which are concerned in the initiation and distribution of im-
pulses to action. . 

Second. The nerves, which conduct the impulses to muscles. . 
Third. The muscles themselves, which by contracting finally per-

form external work. . 
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, Fatigue has been separately studied ill all these parts.. . In its essen
tial features the fatigue of all-alike lias been found, whell it occurs, 
to depend not upon the simple using u~" exhaustion "-()f the sub~ 
stances supplying the chemical energy which is liberated during 
work,'but upon the accumulation within the living elemcntsof the 
products of the chemical changes involved. Fatigue of the animal 
machine, that is to say, is not to be compared with the failure of fIlel 
as in a steam engine, or with the running down of a. clock weight, but 
I'ather with tbe clogging -of the wheels in some mechanism by dirt. 

54. The chemical products of activity in the nervous and muscular 
elements are removed by the blood, in put directly by irrigation 
and in part indirectly through chemical changes in the tissue itself 
produced by constituents, of the blood. Rest after activity is not n 
passive state, therefore, but is itself an active proeess, or a serieS of 
active processes, leading to a. restoration of the normal capacity fot, 
WOl'le, Time -is required for these, and the time t&ken will be· in 
proportion to the amount of restoration needed.. There will be a 
definite relation accordingly between the degree of any given activity 
and the time necessary for the completion of the subsequent restora
tion process. If the activity is repeated too quickly to-give time. 
enough. for restoration after each action, fatigue will become pro.. 
gressively inore intense as the debit balance accumula.tes, and. each 
repeated act in eonsequence will be more and more impeded, and will 
become smaller, until fm'ther action is impossible. 

55. Of the three groups of organs just mentioned~the nervous sys
tcm,tbe nerves, and the muscles-particular chemical and structUrlll 
characters 'MIl decide in each case what time relation must exist 
beween action amI the rest needed for complete repair. In the tired 
man the symptoms of fati",wue are referred to the muscles; they ache, 
or they may appear to "give way under him," but in reality the 
most severe bodily activity fails to produce any close approach to 
complete fatigue of the muscles. The fatigue is fatigue of the nen
eus system, though in sensation its effects may 00 referred to,the 
mnscles themselves. A hunted animal may be driven to- intense 
n~uscular fatigue,but in this extreme case the blood becomes charged 
with chemical products of activity, for the eliminatioo of which no 
C'PPOl'tunity is given, and the muscles, with every other organ of the 
I:'nly, become poisoned. Even in laborious work it is doubtful 
,·!tether a man by voluntary effort can cause his muscles to approach 
lllhnnced fatigue. It is well known tllat a man apparently "run 
tr It standstill "-in a race may upon some new excitement run freshly 
again, under an."O'Jnentecl stimulus from the nervous system, initiated 
there perhaps in part along new paths. The problems then of indus-
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trial fatigue are primarily and almost wholly problems of fatigue in 
the nervous system and of its direct and indirect 'effects. . -

, THE RHYTHM OF AC.TION AND R~ST. , 

'56. The necessary time relation between an action and the recovery 
from it in rest has been mentioned already. For every acting ele
ment a given rhythm of activity will allow exact recovery after each 
act, and will maintain the balance between action and repair through
out a long series. The heart, for instance, in alternating contraction 
and relaxation, may continue to beat incessantly through the life of 
. a man without any accumulated fatigue for 70' years or more. 
Among the great variety of nerve centers there will be found a great 
·variety in these time relations. Some may allow a relatively rapid 
rhythm, as in the act of breathing, where the rhythm, which is a 
nervous rhythm, may be almost incessant for years, while at the other 
end of the scale there are slower rhythms like those shown in the 
need for diurnal sleep. . 

57. In connection with this natural pace of the animal machine, to 
and fro, from action to rest, reference must be made to the wide 
aqaptability of the animal mechanisms, and especially to that of the 
nervous system, in response to training, use and habit. Complicated 
coordinations in the nervous system, at firs~ easily fatigued, may by 
training, and, as it seems, by some improvement in the routes of con
nection due to the increase of traffic itself, become capable of .maxi-

. mum efficiency a.t a more rapid rhythm. A man will swing each leg, 
weighted with a heavy boot, as in walking,' for lO,o.QP. times in an 
unbroken march without notable fatigue, but he can not as an im
promptu exercise raise his lightly weighted finger for more than a 
few score times at no faster rate before the movement comes to com
plete standstill. 

58. The problem of scientific industrial management,. dealing as it 
must with the human machine, js fundamentally a probl~m in indivi
dual capacity, physical and mental, and in industrial fatigue. The 
rhythms of industrial conditions r~quired by the hours of labor, the 
pace of machinery or that of fellow workers, or otherwise, are im
posed upon the acting bodily mechanism. from outside. If these in
dustrial rhythms are·faster than the natural rhythms of the body they 
must produce accumulated fatigue, and cause an increasing debit, 
!'hown in a diminished capacity for work. It is therefore the prob
lem of scientific management to discover in the.interests of output and 
of the maintained health of the workers what are the" maximal, effi
,-,jeney rhythms" for the various parts and faculties of the~huma:n 

. machine. These .must be determined by the organized collection .of 
('xperience or by direct experiment. They must be separately deter-
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mined, moreover, not only for the performance of relatively simple 
muscular movements, all of which depend on. the action of" lower," 
ne:rvous centers, but also for the manifold faculties of the various 
systems of the body, and for the" higher" coordinating centers, and 
. for all of these the natural rhythms must be studied for the best 
1l1'rangement of industry, the hours, shifts, spells, pauses, the periods 
of sleep and holiday on the one hand, and the conditions of factory 
environment on the other. 

SIGNS AND SYllPTOMS OF' FATIGUE. 

59. It must be repeated that the bodily sensations of fatigue are 
not a measure, or even an early sign, of it. Real or objective fatigue 
is shown and is measurable by the diminished capacity for perform~ 
ing the act that caused it. 

BODtLY J'ATIG11E. 

60. Fatigue following muscular employment is primarily ~ervous 
fatigue, as explained already, and it has been seen that no advanced 
degree of muscular fatigue as such can be obtained by voluntary 
action, for fatigue in the nervous system outstrips in its onset fatigue 
in the muscles. In accustomed actions, however, !lS in walking or dig
ging, where there has been habituation, the activity may be so pro
longed without great nervous fatigue as to give approaching "-exhaus
tion l'-that is, notable loss of chemical substancC--:-in the' muscles. 
Industrial work is habitual work, but the case in which muscular 
labor is so intense and prolonged as to give exhaustion in this sense 
need not be eonsidered here, nor the causation of the special SyiuptOIns 
which arise. It must be noted, however, that practically the whole 
01 the mechanical energy and heat yielded by the body during work 
comes from the'chemical energy stored in the muscles. In proportion 
liS this store is called upon, and quite apart from the question of 
fatigue, it must be made good by supplies from the blood and ulti
mately from the food. Practically the whole of the energy trans
formed in the muscles is derived from carbohydrate material, and the 
importance of this in relation to the, diet of workers is well known. 

61. While referring to this point of muscular fatigue, the 'com
mittee wish to record the view that for work in which severe muscu
lar effort is required it ,seems probable that the maximum' output 
over the day's work and the best conditions for the workers' comfort 
and maintained health will be secured by givirig short spells of 
strenuous activity broken by longer spells of rest, the time ratio 'of 
rest ,to; action being here, for maximal effiCiency, greater than that 

.!for:the employments in which nervous activity is more prominent.or 
more complicated than 'in the proc,esses involved during familiar 
muscular work. . 
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. NERVOl1!i AND JrlElfTAL :F ATIGl7lI. 

62. It is under tl~ishead, as has been seen, that the speciai p~ble~~ 
of industrial fatigue arise. The signs and sYlDptoms of the fatiglla 
will depend upon the nature of the particular work done, whether 
it be. general bodily work of this or that kind, carried out in fi:~{(~d 
routine, or whether it involve mental activity of a simple or of II 

more complicated kind. The fatigue may spring-( a) from the main
tained use of .intelligence and observation with vaI'ying degrees of 
the muscular effort necessary in every kind of work; or (0) from 
the maintenance of steady concentration upon one· skilled task; or 
(c) of distributed attention, as when several machines are to be 
tended or other manipulations penOl"med 1 01' (d) it. may depend 
upon the continued use of special senses and sense orglillS in discrim
ination, whether by touch or sight; or (e) npon other parts of tht} 
body acting upon the nervous system. It will be affected greatly 
according to whether the worker has opportunity for obeying his 
natural rhythms, or whet.her unnatural rhythm is imposed upon him 
by' the pace of the machine with which he works or by that- of his 
fellow .workmen. Considerations so inexplicable at pl'l$ent in terms 
01 pbysiology as to be caUed "psychological" wi1l also arise i if tho 
work is of a " worrying" or " fussy" kind, with a multiplicity, th~t 
is to say, of imposed and irregular rhythms, fatigne win be. nlor~ 
rapid, perhaps on Rccount of the more numerous, and" higher," 
nervous centers. which become implicated. . 
. 63. Monotonolls work-and much industrial work is monotonous
presents some spt'Cial problems. n has been seen that uniformly 
repeated acts tend to become in a s('nse "automatic," .and that the 
nerve centers concern('cl become less liable to fatigue-the time ratio 
of necessarv rest to .dion is diminished. But when monotonous 
series are l~epl'nted fatigue may appear in what may be called the 
psychical field~ and a sense of " monotony" may dimish the capacity 
for work. This is analogous to, if it does not represent, a fatigu(} 
process in unrecognized nerl"OUS centers. Conversely t "interest" may 
improve the working capacity eYen for a. uniform monotonous activ
ity, and the interest may Sl)ring fl"Om monetary incentives, emotional 
~tates, or, as some think, from stntes of anticipatory pleasure before 
meal time and rest (" end spurt "), 01'1 aga.in, from a sense of. pa.triot
ism eager to fOl'ward the munitions output .. 

<H-. For practical purposes in industrial management .two chief 
chnrncteristics of nervous fatigue must. be observed. First, during 
the continued performance of work the objective results of nervous 
fatigue precede in theil" onset the subjective symptoms of fatig.!le. 
Without obvious sign and without his knowing it himself, 11 man's 
capacity for work mny diminish owing to his unrecognized. fatigne. 
His time beyond a certain point then begins to be lmeconomically 
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spent, and it is for sc::ientific management to ,determine this point, 
and to determine further the arrangement of periods of rest in re
lation to spensof' work or other body or environinental conditions 
that will gil'e the best development o\'er th,: day and the yea l' of 
tluiworker's capacity. Second, the results of .fatigue which advances 
beyond physiological limits (" overstrain") not only redi.lce capacity 
at the moment, but do physical or mental damage of Ii more perma
nent kind which will affect capacity for' periods far beyond the next 
normal period of rest. It will plainly be ulleconOluical to a110w this 
damage to be done. ' 

65. For these reasons, chief among others, it is impQi·tant to det~t 
latent fatigue at the 'earliest opportunity, and since sensations of 
fatigue are unpunctual and untrustworthy, meanS must be sought 
of observing the onset of fatigue objectively. 

TESTS OF INDUSTRIAL FATIGUE. 

OlJrp1J'T. 

GG. The true sign of :fatigueisdimished capacity, or which mens
nrenient of output in: work will give the most direct test. Theollt~ 
put must be measured under the ordinary conditions of the' work, 
and, in cases where from the nature Of the work the 'output can 110t 
be automatically measured, it must be tested by methods which do 
not anow the workers to be conscious at particular tiines Of 'the test 
being made. In this way the errors due to special effort' from inter
est Or emulation wilfbe eliminated. The i'esults of worIc expressed 
in Olltput must be corrected by 'allowance' for all-variable factors 
s~ ve that 'df'~the worker's' changing capacity i changes m supply of 
steam or electric power and of raw material, for instance, must be 
determined for correction and interpretation of the' actual output 
returns. The output must be estimated for successive short perioas 
(e. g., each hour) of the day's work, so that the phenomena of" begin
ning spurt" imd "end spurt" and other variations complicating the 
Course of fatigue as such, may be traced and taken into account. 
Isolated tests of output taken sporadically will be misleading. The 
records must also extend over longer periods to show the onset of 
fatigue over the whole day and over the whole week, and under par
ticular seasonal or other conditions, in order to detect and measUl'O 
the results of accumulating fatigue. 

67. Measurements of output must obviously be recorded at so much 
for each individual or for each unit group. The size of total output 
will be meaningless of' conrse without reference to the numbers en
ga'ged. But it will also be important for proper management to take 
aeeount onhe outpnt of particular individuals, This in many fac
tory processes is easily possible, and when it has been done the 1'13-
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suIts have shown surprising ,'ariations of individual output which 
. are independent of personal willingness and industry; and have gen
erally been quite unsuspected by the workers and their supervisors 
before the test WIIS made. Information so gained is 'valuable in two 
respects. Good individual output is often the result of escape from 
fatigue by conscious or unconscious adoption of paHicular habits of 
manipUlation or of rhythm. Its discovery allows the pr<;>pagation 
of good method among the other workers .. In the second place, these 
tests of individual capacity (or its loss by fatigue) gi~e an oppor
tunity ~or a rearrangement of workers and their assignment 'to par. 
ticularand appropriate processes of ~ork. Astonishing res\llts, 
bringing a.dvantage both to employer and employed, have been 
gained in this and other countries by the' careful selection of' indi
viduals for particular tasks, based not upon the impressions of fore
pIen but upon the results of experiment. 

68. in passing it'may be Said that if the proper adaptation to par
ticular k~ds o~ labor of the relations of spells or shifts of work to 
rest intervals and, to holidays is to be determined, as it can alone be, 
by appeal to experiment, it will of course be an essential condition 
.for success that the workers should cooperate with the employing 
manageIp.ent and give their highest voluntary efforts. toward' the 
~axinuun. output during the spells of work. It is not surprising that 
:where employers, following tradition rather than experiment, have 
d~sobeyed physiological law in the supposed interests of. gain-:-and 
for a <;entury this.has been almost universal-the workers have,them
selves fallen very commonly into a tradition of working 'below' the~r 
best during their spells pf labor, In so far !is hours of work in excess 
of those suitable for maximal efficiency have been imposed, durrng 
the last two or three generationi of modern industry, upon the 
worl{ers a tradition of siowed labor must necessarily have arisen, 
probably in large part automatically, as a kind of physiological self
,protection. Without some conscious or unconsc.ious slackening. of 
effort indeed during working hours of improper length in the past, 
the output might have been even more unfavorable than it is known 
to have been for the houi's of work consumed. 

ACCIDENTS AND SPOILED WORE. 

60. An important and early sign of fatigue in the nervous centen. 
is a want of coordination and faUura in the power of concentration. 
This may not be SUbjectively realized, but may be shown ol;ljectively 
in an increased frequency of trifling accidents, due to momentary loss 
of attention. Such accidents may result in personal damage to,thl
worker, trifling or serious, breakages of tools .01' materials, Qr· the 
spoiling of work. In well-managed factories the incidence of acci
dents of this kind is recorded for unit periods throughout the' day, 
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and these records may provide a good secondary index to fatigue, 
but only in so far, as they are cOrl'ected .. by reference to the rate of 
. work being done and other variables. The subject of accidents. will 
he considered subsequently. 

ASSOCIATED FATIGUE AND LABORATORY TESTS. 

70. The primary sign of fatigue in a 'given function is diminished 
~apacity. But there is evidence to show that accumulated-fatigue 
in connection with a given act may affect adversely the condition 01 
other parts of the nervoulJ system not immediately employed. There 
is little experimental kllowledge, however, as to whether this effeCt, 
shown in "associated fatigue," is more direct and definite in kind 

_ than the effect upon general health to be mentIoned below. The ap
pearance of associated fatigue will need for its detection and study 
the application of special tests, involving the use of suitable appa
ratus and laboratory accommodation. 

71. It should be remembered, howe'l1er, that experiments of this 
kind will have no validity unless the fallacies due to emotions and 
ideas, such as a sense of novelty, interest in the desired result, anti~i
pation of release from experiment, unconscious suggestion by -the 
observer, and so on, are eliminated by the most rigid attention cto 
experimental. conditions and by long' series of control observatiorts. 
The objects of experimentation must be trained for the purpose,aiid 

. it is unlikely that tests of this kind will offer results of sufficient 
value to justify the special education of teams of selected workers for 

. the prolonged studies which the method demands. 
, 72. In fie'w'of the fact that the committee's sphere of experiment 
and observation comprised actual factories and workshops in all 
parts of the country, they have not engaged hi any laboratory tests 
of fatigue, mechanical methods, experiments with the ergograph, etc. 
They have preferred to make their investigations of fatigue under 
conditions actually obtaining in the industrial world and comprising 
many individuals instead of few. - : " 

LOST TIME AND ., STALENESS," 

73. The accumulated results of fatigue are. damaging to general 
health, and they will be reflected in the sickness returns and in the 
returns of lost time. Many problems arise here whieh can not now 
be discussed iIi detail,l and they are complicated by the influence of 
other factors. . 

74. Reference must be made here, however, to a pronounced and 
''<common symptom of industrial fatigue, which appears to be the 
. reflection in -the workman oftha results of accumulated nervous 

1 Further reference III made to this subject below and In the chapter on sickness and 
Injury .. 
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fatigue r~the~ th~na d~rect and measura.ble si~ IJt it. ;In m~J.lY 
munition factories :the complaint has been IDacle, PYI ,,:ork~rs>. and not, 
least by tIle D>ost intelligent and willing of tl1e~,~h~Hlleyare feeliug 
"done up" or" fqir whacked," to use local phr!lses, anc:! the evidence.' 
shows that this state of "staleness" has been common and obvious. 
By experi~nced managers. a.Itd medical officers tbis condition of &tale~ 
ness is attri~uted almost wholly to persistent long hours and the dep
rivation, of weekly rest. Jt"has grave accompaniments, which para-.. 
d.oxically app~ar not only in a state of lethargy an4 indifference, but 
alsq in a craving for change and excitement. No doubt the restless
ness of the condition must often predispose also to indulgence in the 
apparent ~lIeviations given by alcohol At all points the state is apt 
to set up a vicious circle in which the very need for change and rest 
prevents the proper use of such chances of rest as are given. 

~n5: . Th.e committee hold the view tIIat proper attention early in the 
war to .the need for a weekly rest would have prevented It large part 
of the dil1l1nished capacity of this kind that wa.s allowed to appear, 
and wQldd have averf;ed Il'I.uch costly and wasteful expenditure 
npoQ imperfect work. But stress must be laid here on a further 
point. For the avoi~ance of staleneSs in conditions or' strenuous 
labor it is not enough to treat workmen in the bulk and to regulate 
dl~ijyand we.ekly rests upon ,3 physiological basis devired for the 
average. Good management will consider always the individual 
workman as wen. The committee have no doubt that in many cases, 
in which staleness is well marked or has, even advanced to definite 
sickness, It single "day off/, given occasionally at the right time, 
would have avoided much wasteful reduction of capacitll!nd in the 
worst cases the total loss of mnny days work. 

THE STUDY 01' IBDVSTlUAL FATI&1rE AlIID ILL HEALTH. 

76: By studies of industrial fatigue measured by tests of individual 
output a large body of valuable information has already been gained 
iIi'various countries, and its application wherever management i>'i 
scientific has become a commonplace of administration.1 It mnst 
be admitted, however, that in England, and no doubt to the detri
ment of both health and wealth, management based upon the experi
mental science of industrial fatigue is far less common than in the 
factories and business concerns of America and of Germany. Hith
erto tllere has been a surprising uncertainty commonly found in this 
country, even where professional knowledge is to be expected, with 
regard to the proper solution of some of the most elementary prac
tical problems of labor management. 

I Reter~ncea to pnbll@bed work mill' be fonnd CGnftnleDtly In Fatigue nnd Efllden.". 
by Jo..-.ephlne Goldmnrk, New York, 1913 (third edition). and in .the Intt>rim Report 
to the British Association (Manchester, 1915) by the £Ommittee upon UU~ question ot 
fatigue from the economic standpOint. 
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77.' There is the most urgent rieed for tile application of the results' 
of experience scientifically acquired. Upon a sudden mitional emer
gency the accumulation ,of fatigue and its results on' workers may 
well be temporarilydisregnrded, but wheutherace is to be a long 
one, n failure to conserve the maximum efficiency of the workers must 
be disadvantageous. l.tisguided efforts to stimulate workers to fever~ 
ish activity in the supposed interests of industry or national welfare 
are likely to be as damaging to the desired result as the cheers of 
partisans would be if they 'encouraged a long-distance runner to a 
futile sprint early in his rll-ce. Even during the urgent claims of a 
,,'or the problem must always be to obtain the maximum output from 
the individual worker' which is compatible with the maintenance of' 
llis health; strength, and capacity. Life itself must not be sacrifiCed 
to output. In war time the worlonen will be willmg, as theyna.ve 
shown in so niany directions, to forego comfort and to 'work nearer 
the margin of accumulating fatigue'than in time of peace, but the 
country can not afford the extravagance of paying for work dono' 
during incapacity from fatigue just because so many hours ~re spent' 
upon it,t or the further extravagance of urging armies of workriielt 
towards relative incapacity by neglect of physiologicd law .. 

78. TIle committee have found an increasing number of instances 
in which 'the onset of industrial fatigue has been avoided' (1) by 
intelligent observation of the output; (2) by regular study of the 
returns of sickness and of lost time; (3) by prompt initiative iil' 
adapting the bours and conditions of work to physiological need; 
(4) by l)f(),:iding proper faCilities for the feeding; resting and recrea: 
tion of th~ worker. These cases are, however, still far :from uni
versal. Talting the country as a whole, the committee are bound to 
record their conviction that conditions of reduced efficiency and low
ered health have often been allowed to arise which might- h\l.Ve been 
avoided without reduction of output by attention to the details of 
daily Ilnd weekly rests and other similar means of w~lfare andfavor7 
iog conditions. The signs of fatigue are even more noticeable }n 
the case of the m!\nagers and foremen, and their practical results arc 
probably more serious than in the case of the workmen. 

80. Finally, it must be remembered that when fatigue passes be
yond physiological limits (" overstrain") it becomes ill health, 
which leads not only to reduced output but to more or less serious 
damage of body or mind. . There is also, of course, much industrial 
sickness and disease which bears 110 exact relation to fatigue, though 
it may follow or precede it. Subsequent sections of the present re-

~ On tbe qu~.tlon of Sunday ...... k by ellbansted men, one foreman ... id be did not 
\lelieve In .. a bollOOy on double PIly." Another remarked tbat· Sunday work gil," 
.. six days' outpnt for Beven days' work on eight days' pay." 



44 _INDUSTRIAL HEALTH AN:£) EFFICIENCY.-

port are concerneiJ. with general and special diseases associated with 
factory life. and an account -of mean~ for their ainelioration.' Het·c 
it is only necessary to draw attention to the primary and fund:a
mental importan'ce of maintaining a high standard of health in tilt
industrial worker. For without health there is 'no energy; UI1l\ 

without energy there is no output. The actual conduct of businc _-:. 
i::: thus primarily dependent upon physical health. Moreover, healtll 
bears a direct relation to contentment, alertness, and the absence of 
lassitude ,and boredom, conditions bearing directly upon industrial 
efficiency. In this matter the interests of the employer and the 
workmen are identical. Nor are their respective responsibilities 
separable. The employer must provide a sanitary factory and suit
able conditions of labor. The workplace must be clean and whole
Eome, properly heated and yentilated; there must be suitable and 
sufficient sanitary accommodation; dangerous machinery and injuri
ous processes must be safeguarded; circumstances necessitate in 
many factories the establishment of industrial canteens, the provision 
of seats, suitable onrallsj lavatories and baths, rest rooms, and 
first aid appliances. Owing to the factory employment of many 
workers for tJ:1e first time, and of increased numbers of women, often 
at a distance from home, arrangements must be made for individual 
supervision and the maintenance 'of their health. The employment 
of boys also calls for special vigilance and attention. 

Further, it has been recognized for many years that the wise em
J>loyer considers the personal well-being of his workpeople. He can 
I~ot be only satisfied with external betterment. He will have regard 
to the individual worker. Their nutrition, their rest and recreation, 
their habits of life, are all of interest and importance in relation to 
their health and efficiency. 

81. The problems of industrial fatigue and ill health, already 
E>oluble in part by reference to an available body of knowledge weH 
known and used in other countries, have become acute during the 
great recent deyelopment of the munitions industries of Great 
Britain. It is not too much perhaps to hope that the study of indus
trial fatigu~ and the science of management bJ}sed upon it, which is 
now being forced into notice by immediate need, may leave lasting 
results to benefit the industries of the country during succeeding 
years of peace. . 

82. The national experience in modern industry is longer than that 
of any otller people. It has shown clearly enough that false ideas 
of economic gain, blind to physiological law, must lead, as they led 
through the nineteenth century, to vast national loss and suffering. 
It is certain that unless industrial life is to be guided in the future-
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(l) by the application of physiological science to the details of its 
management, a.nd (2) by a propel' and practical regard for the 
health and well-being of our workpeople in the form both of human
izing industry and improving the environment, the nation cannot 

: hope to maintain its position hereafter·. among some of its foreign 
rivals, who already in that respect have gained a present advantage. 



SECTION IV.-THE INDUSTRIAL E1UPLOYMENT OF· '''OMEN. 

83 .. In considering the conditions of employment of women work
ers as compared with those of men, the committee have recognized 
that acC()unt must be taken not only of physiological differences but 
also of those contributions which women alone can make to the wel
fare o'f the community. Upon the womanhood of the country most 
largely rests the privileges first of creating and maintaining a whole
some family life, and secondly, of developing the higher influences 
of social life-both matters of primary and vital importance to the 
future of the nation. In modern times, however, many of the ideals 
of womanhood must find outward expression in industry, and in re
cent years hundreds and thousands of women have secured employ
m~nt within the factory system. The problems thus raised are nu
merous, but broadly they may be considered as chiefly concerned with 
the wise and effective organization of women's industry, in such a 
way as to protect and safeguard their unique contribution to the 
State .. The engagement of women in the. manufacture of m.~nitions 
in the present war presents many features of interest. Probably the 
most striking is the universal character of their response to the coun
try's _call for their help. Of equal social and industrial significance 
is the extension of the employment of married women, the increased 
occupation of young girls, and the revival Of the employment of 
women at night. The munition workers of to-day include dress~ 
makers, laundry workers, textile workers, domestic servants, clerical 
workers, shop assistants, university and art students, women and 
girls of every social grade and of no previous wage-earning expe
rience; also in large numbers, wives and widows of soldiers, many 
married women who had retired altogether from industrial life, and 
many, ngaiu, who had never entered it. In the charncter of the re
sponse lies largely the secret of its industrial sucCess, which is re-
mnrkable. The fact that women and girls of all types and ages 
pressed into industry, on account of the war,_ showed a spirit of 
patriotism which was as finely maintnined as it was quickly shown. 
Conditions of work have been accepted without question and without 
complnint which, immediately detrimental to output, would, if con
tinl1ed~ be ultimately disastrous to health. It is for the State to safe
gunrd the devotion of its workers by its foresight and watchfulness 
lest irreparnble harm be done to body and mind both in this gener
ation and the next. More than ever, in the pnst should considera
tion no,v be given to the well-being of young girls fresh from school, 
of the prospective mother, and of the working mother whose care is 

46 
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especially claimed by her infant during the first months of its life; 
for more than ever is their welfare of importance to the nation, and 
much more than ordinarily is it threatened by conditions of employ-ment.· ... . .'. .... , 

8"'. Speaking generally, there are five principal matters which, 
apart from the question of wages, concern the health and industrial 
output of the woman worker, and which demand the careful and 
continuous attention of employers in regard to theemploynient of 
women in factories on any large scale, viz, (a) the physical condition 
and capacity of the woman. wOl'ker, including the far-reaching issue 
of maternity; (b) the period of employment (including night work, 
length of hours, overtime, etc.},.and its relation to home dllties; (c) 
the necessity of rest pauses and the convenient provision of meals; 
(d) the sanitary condition of the· factory and the hygiene of the 
worker; (e) questions of management and supervision. The com
mittee recognize that certain . collateral issues, such as housing, 
transit, and the means of recreatiop, are .1"50 iBtimately concerned in 
the welfare of women workers, although they may be somewhat out
side the immediate sphel'e of the employer. The committee have 
given careful consideration to the subjects enumerated above, and 
they desire to offer. some observations under each heading. They 
appreciate the exceptional importance of women's labor in the pres
ent emergency, and in the future, and they do ·not desire to suggest· 
the imposition of conditions which are likely to embarrass employers 
or restrict the usefulness of women. They confine themSelves, there-
fore, to matters which in their ·view are both necessary and urgent 
in theinteL'est of the women themselves, and the industrial output of 
which they are capable. 

THE PHYSICAL CONDITION OJ' WOMEN WORKERS. 

. 85. In considering the physical ability of womlln successfully 
to withstand the fatigue ·conseqnent. upon continned heavy work in 
a factory it should be remembered that her body is physiologically 
different from, and less strongly built than, that of a man; that 
her muscular system is less developed; and that she may have lived 
a se4elltary or domestic life without contracting the habit of taking 
acth'e and regular exercise. The nature of her work should there
fore be determined with due regard to its effl:'ct on her immediate 
and future health. Certain ailments and forms of physical disability 
to which WOnll:'n are liable are readily caused, or at least accentuated, 
by inattention to these matters. Among such conditions are: (a) 
Disturbances of digestion, due to unsuitable food, irr~gnlar ~nd hur
ried meals or fatigue; (b) anemia with possibly aSSOClated dIsease of 
the heart and circulatory system ; (c) headac11e; (d) nervous ex
haustion; (e) muscular pain and'weakness, flat foot, etc.; and (I) 
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£1erangement of special physiological functions. Though these con
ditions may not in all cases be immediately incapacitating, they fre
quently have a tendency to become chronic in nature and far-reach
ing in effect; they lead directly to malnutrition and a reduction of 
body energy j if allowed to persist they inevitably lay the foundations 
of ill health and· disease in later years; and in some cases they may 
exert an injurious effect on maternal functions. With a view to the 
adequate consideration of this subject the committee made arrange
ments in 1915-16 and in 1917 for two medical inquiries to be carried 
o~t in v!lrious factories where women were employed. The commit
tee were fortunate in securing the services of :Miss Janet M. Camp
bell,:M. D., M. S. (one of the senior medical officers of the board of 
education), in this behalf, and they have received froin her most 
valuable assistance not only in the clear and comprehensive reports 
of the.c;e partiGular inquiries but in all their consideration of health 
questions in relation to.the employment of women. The report of the 
first me,dical inquiry, in which 1,326 women and girls were examined, 
will. be found in the Interim Report (published 1917), pages 110 
to 121; the second inquiry, in which 1,183women were examined, is 
reported in Appendix B to the present volume. The medical exami-
nation of these women workers could not be made as complete or 
.fxhaustive as might well have been wished, partly because suitable 
accommodation for the examination :was not always available, partly 
because the time at disposal was limited (women being summoned 
'from tlleir work), but chiefly because presumably healthy women 
.are naturally shy and hesitant of all medical examination. In esti
mating the physical condition and the amount of fMigue,Teliance had 
to be placed to a large extent by the doctor on statements and descrip
tions of symptoms given by the women. The heart, lungs, and abdo
n~en could not be fully examined as a routine in all cases. (For par
ticulars of medical inquiry see Appendix B.) As in the previous in
quiry the workers were classified into three groups: (A) . Normal and 
apparently free from fatigue; (B) suffering from some fatigue; and 
(C) ~niffering from well-marlced fatigue. The results in regurd to 
fatigue in the second inquiry were as follows: 

A (healthy). B (slight Catigue). C (lIl8rked Catigue). 
NumberoC 

EngllUld. workers 
examined .. Number. Percent· Number. Percent· Number. Percent-

age. age. age. 

--- ---
Factory No.1 ................ 193 110 56.9 70 36.2 13 6.7 
FlI<'tory No.2 ................ 264 199 75.3 53 20.07 12 4.5 
Factory No.3 ................ 116 63 54.3 46 39.6 7 6.03 
Factory No.4 .................. 1.17 112 71.3 41 26.1 4 2.6 
}'actory No.5 ................ 199 77 38.6 114 57.2 8 4-02 
Factory No.6 ................ 73 45 61.6 19 26.02 9 ·'12.3 

.Factory No.7 ................. 67 35 52.2 30 44.7 2 . 2.9 
Factory No.8 ................ 114 51 44. 7 52 45.6 11 9.8 

1, 183 1 692
1 

~ -----·-66-I---U Total ................... 58.4 425 35.8 
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86. It is interesting to obsel've in the following table the results of 
the two inquiries which, in spite of different conditions of the exam
ination, are sUl'prisingly similar: 

Jnqulry No. J .................. .. 
Inquiry No.2 ...••••••••••••••• 

Number 01 Class B (some I .... I Class C (marked 
workers Class A (healthy). tigue Or ill· fatigue or ill· 

examined. health). health). 

1,326 76.1=57.5percent .. 4S1=34.0percont .. 112=8.5 percent. 
1,183 692=58.5 per cent •• 425= 35.8 per cent •• ti6= 5.7 per cent. 

87. These tables indicate generally the amount and degree of 
fatigue observed among typical women workers chosen at random. 
The following points clearly emerge: . 

(a) The proportion of serious fatigue amounting to marked ill 
llealth and incapacity for work is relatiyely small, appr-oximately 5 
per cent to G per cent of the cases examined. 

(0) There is a considerable amount of slight fat.igue, which varies 
from 20 to 57 per cent. . 

(c) The total proportjon of women exhibiting definite signs of 
fatigue is about 40 per cent of all cases. But this percentage does 
not represent the' full burden of fatigue, for the following reasons: 
(a) :Much earlier fatigue is latent and objectively unrecognizable; 
(b) the women most seriously affected tend to drop out of factory 
life before they have served for any long period, and therefore are 
not included; (c) women knowing themselves to be fatigued were 
not willing in all cases to subject themselves to examination; and (d) 
the examination was necessarily superficial and incomplete, and only 
snch as could detect definite and obvious fatigue, amounting almost 
to sickness. 

88. It might llave been anticipated that the findings of the second 
series of examinations would indicate an increase of fatigue, over
strain, or sickness owing to the longer period of work undertaken 
(nine months or more). On the other liand, the hours of '\Vork had 
been shortened, there had been less overtime and no Sunday labor, 
and there had been an immense improvement in the conditions of 
factoi·y life. Dr. Janet Campbell discusses in her report the relation 
to the health of the woman worker of: (a) the character of the 
work j (b) the length of hours of work l (c) her nutrition and physi-, 
cal health j (d) the tax imposed upon her by bad housing cond.itions 
and inconvenient means of transi.t; and (e) the" welfare" conditions 
surrounding her at the factory. . The committee concur in Miss 
Campbell's view of the relative importance of these matters. In 
spite of long hours and arduous labor there is no doubt that much' 
fatiO'ue is reduced or removed by active incentives to labor, such as 

b • 

interest, a' sense of patriotism, higher wages, and a great unpr?ve-
ment in the conditions .f labor. 

SO!)35°-19---4 
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·89. It is evident that while, physiologically, fatigue maybe meas-
1I1'<.'d by a diminution in the capacity for doing work, it may easily 
increase to such a degree that it affects the health of. the worker. 
Aul to this point Dr. Janet Campbell and her colleagues turned 
their attention. The ailments most frequently observed were indi
gestion, serious dental decay, nervous irritability, headache, anemia, 
and disorders of menstruation. Something like a quarter of the 
women workers examined failed in one respect or another; 7 per 
cent had throat trouble; 8 per cent suffered from eyestrain; and !) 

per cent from swollen feet (see Appendix B). The report states 
that-

The c~JlIl1nonest causes' of indigC8tion among women are dietetic, 6. g., un
sllitaMe or improperly prepared food, the pE'rsistent use of certain uuwlwle
sollie articles of diet, such as unduly rich sub!'.1:ances or food containing PXCl'SS 
of cal·bohydrates. Alcohol may be a ca\1~, p~pecially in older women, but th;s 
was not observed in the present examination. 

H('adaclle was fairly common. It could often be attributed to one or more 
causes, such as fatigue in transit, noise in the factq,ry, eyestrain, gpneml tired
ness, and was often associated witb anemia, indigestion, or ciirious tepth. Neu
rlllgia was complained of by a number of workers evidently suffering from 
nervous fatigue. Sleeplessness, ~pecial1y among women on night shift, WR'; 

frequently accompanied by henduch!'. 
Aile/Ilia is most common among ill-fed, overwol·ked girls in industrial dil'l

tricts, who have to work in badly yentilated and badly lighted rooms, und!'r 
.conditions which prevent proper exercise. pspeciully in the open air and' sun
shine. A large number of the workers clasSed C showed signs of more 01' less 
severe anemia, frequently accompanied by blEmic murmurs. A higher percent
age was noted in one or two factories where it was mainly due to pI·ewal· rnthpr 
tllllU postwar contlitiolls, such as chronic malnutrition or work in artificial 
light. The improved diet and the usulIl\y healthy factory envil"Onmcnt ha,·e 
no douht acted as pre\"entives of anemia, and as fUI· as can be judged on gen
eral grounds, lnunltion wOI·kers coml,are fuvorably in this respect with young 
women workers In other trades and Industries. Indigestion, constipation-, 
anemia, and headache are so closely associated that it is often difficult to say 
which Is primary and which secoildllry. That all depend in considprable degree 
upon environment and habits of life, and they are remedied less by drugs or 
dir('ct medical treatment than by improved hygiene and nutrition. Sunshine, 
fresh 1111", exercise, good food, aud sufficient sleep al·e the most potent factors 
in tIlt' restoration to lloolth. 

J/IIII("II/al· paiRS, Including aching or stiffness of the neck or limbs, arc' 
Dllturlllly common during the early weeks at the factol·y until the workers 
tiecome habituated to unaccustomed 111115clll11r exercise. Among more E'XlIe
rienccd wOI·kers muscular pains may be complained of toward the end of a 
shift or attributed to a particular operation. They may indicate the com
mencement of flltlgue in the worker or that the work is unduly b€'Il'·Y t>r 
otherwise unsuitable. 

A· e/'1:0'U' 8ymptolfl8, such as nenralgia, irritability, nervousness, slreples~nl'Ss, 
or nn undue tendency to worry were COlUl)lailled of by mllny women who wen~ 
bpginning to feel tired and worn. The symptoms were depenlient on the gen
ernl state of bealth rather than upon any organic defect. 

• 
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00. The committee are relieved to find that the results of these 
inquiries indicate that, althoHgh for the reasons given in paragrnph 
87 (c) abmoe, the amount of existing fatigue and sickness probably 
eXCt'eds in considerable degree that discovered by the investigators, 
the women and girls emploJoed at these factories are as.a whole bellr·· 
mg the strain.of their munition work remarkably wello The comlllit" 
tee concur in the conclusions stated by Dr. Janet Campbell, viz: 

(1) That there is a definite burden of fatigue, which though rela
tively small in amount as regards severe jatigue is considerable as 
regards that of a le·ss severe character; 

(2) That the fatigue and ill health are less than might have been 
Itnticip;lted having regard to the hours of work and the nature of 
the employment, and that this is due, broadly speaking, to the greatly 
~mpro\"ed attention to the health and welfare of the workers; 

(3) That fatigue and sickness are greatest where heavy work is 
combined with long hours at the factory and associated with onerous 
domestic duties after factory hours; 

(4) That unless brought under control, the considerable amount 
of moderate weariness and ill health now present is likely to reduce 
immediate efficiency and also exercise in many cases an injurious 
effect 011 subsequent health and on capacity for maternity; 

(5) That although th~re has .beeri substantial improvement ill. the 
conditions and circumstances of women's work in factories, further 
8ctioll is necessary if the amount of fatigue is.to be diminished rather 
than incrensed. In particular the findings ·of this inquiry seem to 
;Ildiente the necessity-

(a) For further shortening of the hours of labor for women; 
(b) FOl' restricting women's work in the heavier branches of in

dustry to those who are young, physically fit, and capable, and who 
h:n-e not arduous home duties to perform; 

(c) For the continuation and development, wherever women are 
employed in factories, of hygienic conditions and especially "wel
fare" arrangements (including industrial canteens) ; and . 

(d) For making appropriate provision for effective medical super
vision, both on entrance to the faetory (in heavy and exceptional oc
cupations) and subsequently, by means of the services of medical 
officers (women preferred) and nurses, and in the form of suitable 
accommodation as to rest rooms, first-aid appliances and we11-
equipped surgeries. 

91. Maternity.-The employinent of large numbers of WOlDen of 
child-bearing agehas also raised the problem of maternity and, ow
ing to causes associated directly with the making of munitions, it is 
apt to become acute and urgent in an unusual degree. The over
crowded condition of many munition areas and the abnormal influx 
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of women into these areas naturally strain to the breaking point the 
always inadequate provision for maternity which exists locally. The 
impression the co~mitte have gained from inquiries at numerous 
factories and among many of those responsible for the supervision 

'~nd welfare of the workers is that thOUIJll the problem in an acute 
form is limited to a relatively small proportion of women workers, 
there is somewhat urgent need for immediate action in regard to the 
care of those expectant mothers, married and single, who are unable 
to make suitable arrangements for themselves. 

92. The care of the mother naturally falls into· three stages~pre
natal, natal, and postnatal. 

Prenatal.-The married woman with a home of her own usually 
leaves the factory in the early months of pregnancy, or at least as 
soon as her condition becomes obvious. No special provision is re
quired for her apart from the provision for women as a whole. A 
certain number of women, how eyer, are obliged to work almost until 
their confinement as they have no other means of livelihood. In 
filling factories it is usual, on account of the danger due to explosion 
or the handling of poisonous materials, to discharge a woman as 
E>oon as she is known to be pregnant. In engineering factories the 
practice varies. Where the work is heavy.and it is not possible to 
transfer women to lighter processes they may be discharged as soon 
as their condition is recognized. Where lighter work is available 
and the general environment suitable they may be retained until, say, 
the seventh or eighth month. There is the further difficulty of suita
ble accommodation for the pregnant woman awaiting confinement. 

Natal.-Again, the number of lying-in homes and hospitals is 
notoriously inadequate to the needs of the country as a whole. In 
many overcrowded munition areas the workhouse is the only institu
tion to which women can go for their confinements, an arrangement 
naturally repugnant to most women. Nor is there) always available 
sufficient or skilled midwifery and nursing attendance. 

Postnatal.-Thirdly, the postnatal care of the mother's own health 
is complicated by the need for suitable arrangements for her child. 
Practical questions, as Dr. Campbell points out, soon present them
selves: "Where is she to live~" "How is ·she to support herself until 
fit to resume factory work~" ""\Vhat is to become of the child whilst 
f'lle is absent night or day'" The only statutory provision which 
relates to the employment of pregnant women o! nursing mothers 
is section 61 of the Factory and Workshops Act, which states that a 
woman must not be employed within four weeks of giving birth to 
It child. It is obvious that the mother's first duty is to her young 
infant and that in the interests of its health she should not return 
to the factory until the expiration of a much longer period than 
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fOUlI week<;. But she may have to choose between remaining with 
her baby without adequate means of support or returning to well
llaid work as soon as possible, even though this entails virtual sepa- . 
ration from the child. A breast-fed infant is more likely to thrive 
than one which is brought up by hand, but an ill-nourished mother 
i~ either unable to nurse Iler baby or continues to do so only at undue 
cost to herself. Until the State is prepared to recognize the claims 
of nursing mothers to assistance and financial aid the lesser of the 
two evils may be for the mother to go back to work as soon as she is 
physically fit to do so, provided that she can insure the care of the 
baby during her absence. 

93. It appears that the practice in regard to the employment of 
motllers with young infants varies in different factories. In some, 
with a view to encouraging breast feeding, no woman is supposed to 
be employed who has a child under 9 to 12 months of age. In others, 
DO general rule exists and cases are judged on their merits. In some, 
no attention is paid to th& age of the child. It is, of course, impossi
ble to investigate all cases fully, and a woman who is badly in need of 
employment has often little difficulty in evading inquiries. Children 
ore thus commonly left willi relatives or " minders," ~r sent to a day 
nursery when there is one. . 

94. Dr. Janet CampbeIf has submitted for our consideration the 
following maternity scheme for the assistance of munition workers: 

(a) Skilled supervision of pregnant women Is necessary, both factory and 
d •. mlcil!ary, by a qualified and competent officer, In order to ensure that suitable 
arrangeml'nts are made for the confinement at home or in lodgings (engagement 
or the midwife or doctor, antenatal care, postnatal care, ·etc.) and for the care 
ef the infunt after birth. Such an otiieer would be able to bIing the woman into 
touch with local agl'ncil'S for assistance. She would also encourage thrift and 
proper prl'paration t01· the confinement. This supervision might be arranged by 
the welfare staJ'l of the factory, though in large factories an extra officer with 
midwifery qualifications might be desirable for home viSitation, etc. 

(b) The proyislon of light employml'nt may be made available inside or 
outside the factory during the later months of pregnancy, say from the 4th or 
5th to the Sih or 9th month, and also after the birth of the child. In some fac
tories this might be arranged as part of the general organization, In other fae
t01·ies all the work Is too heavy or the general conditions too unsatisfactory 
to lid III it of prl'gnant women being employed at least after the early months. Iil 
~\leh cllses .sepllrate workrooms would be necessary, which might serve more 
thnn one factory, where lighter work such as sewing and mending might be 
mulHtaken (e. g., the sewing of exploder bags, the making of lighter boxes, the 
mllnufacture of 0,:eraIl8, etc.). Such small separate dl'partments might also 
he used by othe1· women temporarily ailing from one cause or another. 

(e) Favorable welfare conditions are essential for all pregnant women, in
<:lllding the abolition of night work and, where possible, reduction in the length, 
of the day shift. Arrangements for an adequate supply of suitable food, Includ
!J,g milk, through the canteen or otherwise, is also advisable. 

(d) Maternity homes should be established for women who cannot be con
fined at home 01'· in their lodgings. These institutions should also provide. 
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where necessary, tor preconfinement residence and lying-In accommodation. 
Maternity homes might be organi7.ed-.(i) As a branch of an existing lying-in 
hospital available tor normal and abnormnl cnses;' or (ii) as an ad hoc mster
nit)' home ot six or a dozen beds in charge of Ii competent midwife. 

In connection with 'these homes, but not necessarily under the same root, 
there should be accommodiltion for women before anll, if necessary, after con
finement. Arrangeml'nts should be available for married or unmarriell women, 
and as far as possible the schemes should be self-supporting. Exchequer grnnts 
would be necessary for the establishment of such home9 and also to make gool! 
deficits in the cost of working and maintenance, but the greater part of the 
maintenance expenses should be met by payments from the women themselves. 

(e) Lastly, in many districts a cr~cbe or day nursery is necessary for Ule 
children where thl'Y Dlay be cared for during absence of the mother. The num
ber of available" mindel'S" to who III cbildren would ordinarily have bl'en sent 
has steadily diminishl'd, largely becnuse these women have themselves sought 
regular employment. Mothers working long shifts are' physically unable to 
devote as much attention as they would wLsh to the care of their bornes and 
<:hlldren. There is thus a substantial case fOl' an increased provision of nm'
series whieh woulll tal,e charge of chiluren under school age by day anu, if 
necessary, by night. 

95. Sympathetic administration is essential to tIle success of snch a 
scheme, the aim and intention of which is to encourage the women to 
report their condition at an early stage and to afford them such ad
vice and assistance as are needed without 'exercising a burdensome or 
inquisitorial supervision. 

96. The committee consider this scheme valuable and suggestive. 
They are glad to know that in many munition works successful effort 
has been made on these lines, and they are satisfied that a similar 
scheme is feasible for industrial women workers generally.1 

1 A woman weltare supervisor In a national ordnance factory has written to the com
mittee a. '011_8: .. A pregnant woman In this facto"y is expected and encouraged to s,,,, 
me, that I may assare myself tbat h .... work is Dot harmful to her in an, 1\"ay~ She 
Is qllestloned as to her home circumstllDM'fl, aad permission to put her In touch with the 
medical officeI' of health Is asked. This, it granted, insllres h('r a visit trom the inspector 
of midwives trtatr, who sees that a suitable midwife Is, or will be, ~ngagl'd, Provided 
that tbe work on which tbe woman Is engngl'd Is 1I0t illjurion. to b"r, &b" is retaln ... 1 
a8 long as possible. In mllDY cases a womaD has work...t on her lathe until the eighth 
month of pregnancy. Others require to be transferrl'd quite early to lIghrer eml)loym""~ 
such n. disk oiling andclealling. hammerhead crane driving, or in the overall depal·!ment. 

.. During entorced absence betore confinement. if the work('r's income is msutticicnt. 
Iwr case Is brollgbt before a small sub~ommlttee of the hespltal and benevol"nt tunll, 
and a grant made to her ot 79. 6d. or lOs. [$1.83 or $2.43) weeki,. After tbe hlt'lll 
of the child in the COlse of 9. married woman, In eonsidcratioll of the health in8l1\'an,'e 
bpncfit of 60s. [$14.60), the allowance from the fund stops for four weeks nnd Is not re~ 
sltmro until the child is three months old, when the lllother is rrinstnted at hpr old 
,,'ork. I hanl fixed that period of absence, as I find tbat once nursing Is established 
i!lIl'ing those montll., It Is possible It llUly be partialiy continued with good resllits to both 
lllotiwr alld child. It not continued, tile tbree months' nursing Is of inestimable ,.nlud 
to the child, Another r('nRon I ad"ocste these three months' absence Is, that the work 
Is ben,,)' for a recf'ntly confint'd womaD . 

.. The cal1\) of the unmarried mother pl't'srnts greater difficulties. and more 10<11\1,lunl 
study aoel cllre I. reqllired. It Is a g"eat alJ.l[iety to me to .obtaln the necesso,'Y knowl, 
Nlgr early enough to be able to assure the girl that cllre will be tnk"D of h"r dnrill; 
h('r pregnan,'y and help given her In her trouble. My e"p~rlenee cOllvln~"s me that 
serlolls consequences to the healtb ot many glris hllve ariS('o frOID their f"ar of faclilg 
the sltU8 t1oD. I have found thnt once her cODlld"n~e Is galnt:'d and the girl un<i<'rstall,l. 
thllt for her chlld's sake she is entlt1~d to every care, a much bappier aoel 1t .... 'lthier 
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D7. The :Ministry of Munitions decided, in 1916, to make sp~cial 
grants in aid of the establishment and maintenance of nurseries for 
the children of munition workers as follows: 

(4) A grant of 75 per cent of thll approved expenditure on the ini-
tial provision and equipment of the nursery. . 

(b) A grant of7d. [14.2 cents] for each day or night attendance 
made by the child of a munition worker. 

It has been arranged that the board of education, as the depart
ment charged with the administration of grants in aid of ordinary 
day nurseries. should be responsible for the inspection of munition 
nurseries and for advising the ministry in regard to the provision of 
schemes and payment of grant. The number of munition nurseries 
wholly or partly C;>l'cupied by the children of munition workers is now 
81. In most cases the nurseries are open by night as well as by day 
for the benefit of women working on night shifts. 

08. It is sometimes suggested that the nurseries shouW be in or 
close to the factory, so that a mother may be able to nurse her baby 
during the dinner interval. On the whole the committee think that it 

,is not usually desirable to have the nursery in close association with 
the factory, however, partly because this entails bringing babies and 
little chilllt'en night or morning in trains or trams which are often 
already overcrowded. Further, the usual interval of an. hour is 
scarcely sufficient for the mother to get her own meal and feed her 
baby unlef's a dinner can be provided for her at the nursery. 
Though arrangements have been made for a few individual cases 
nothing has been attempted in a general way. Probably in certain 
exceptional cases some provision is also needed for the younger 
children who are able to attend school but are too young to look after 
themselves during school hours while the mother is at work. A 
few children's" hostels» have been establi!!hed through. voluntary en
terprise, to which such children may go for all meals and for play 

etate of mind and body exists. Should tbere be nO bO;"~ care available for tbe girl 
during her confinement, the onl1 place for her in this town Is the workbome inftrmal'Y, 
Under these circumstances we generally manage to keep her at quiet work until very 
rlose to her conllnement, and she is admitted to the Infirmary immediately on applica-
tion. . 

.. r bave never deviated from my rule regarding the three months' absence from the 
factory after conllnement, even In tbe cnse of tile bomelesB girl, but some arrangement 
h .... always been made for het care and well-being.. Friends have been found for her 
and she has had a weekly grant from the hospital and benevolent fund, also advice Ilnd 
help given hel' as to putting ber In tbe way of receiving maintenance from tile father of 
her cblld. r bave, at dltrerent times, brought in a girl, whose case bas heen difficult to deal 
with. to work as cleaner In the canteen on days only, The baby comes with Its mother 
aDd 11 .... (In Bummer) In a cot On tile veranda, Tills works very weU. The baby thrivPli 
and Is a source of interest and joy to the factory girls. I have always found that the 
help given to a girl In her trouble bas a wonderful resnlt in Improving her character and 
deepening' her senile ot maternal responsibility, 
.... The problems in work soch as this are many aDd all ditIerent Dnd hllv. eReh to be 
coDlldered onder DO very hard and fast lines, but I hope 1 hn ve outltaed. the main 
points sutllelently dearlJ to sbow our aiUls and Ideals." 
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and recreation, small payments being made by the mothers to cover 
the cost of the food. . 

99. In this connection the committee consider it is desirable that 
the lifting and carrying of heavy weights 1 and all sudden, violent, 
or physically unsuitable movements in the operating of machines 
&hould, as far as practicable, be avoided. Often a simple appliance, 
or the alteration of a movement, modifies an objectionable feature 
when it does not altogether remove it. By similar thought and care 
much may be done to mitigate the strain of prolonged standing, 
which should be restricted to work from which it is inseparable.1 

Prolonged standing has been found a highly provocative cause of 
trouble to women and girls. When standing is absolutely unavoid
able, the hours and spells of employment should be proportionately 
Ehort, and seats should be available for use during the brief pauses 
which occasionally occur while waiting for material, or for the ad
justment M a tool. 'Vhere so much dl.'pends upon the character of a 
movement, upon the angle and position at which a weight is lifted 
or carried, it is not ad"isable to lay down a standard of prohibited 
weights. But 'serious accidents and injuries to health have been. 
caused in factories in the past by the excessive carrying of weights, 
and'It is trusted that employers wiII give this matter their earnest 
consideration, especially in view of the heavy work which now de
yolYes upon women in factories. 8 

PERIODS OF EMPLOYMENT AND HOME DUTIES. 

100. Night worl •. -The imperative necessity of war has revived, 
after almost a century of disuse, the night einployment of women iIi 
factories, with its associated economic, physical and moral disabili
ties. In a working-class home, hOWeyel:, the difficulty in obtaining 
rest by day is' great; quiet can not be easily secured; and the mother 
(,f a family can not sleep while the claims of chil(h'en and home are 
pressing upon her; the younger unmarried women are tempted to 
take the daylight hours for amusement or shopping; moreover, sleep 
is often interrupted in order tha~ the midday meal may be shared. 
The employment of women at night is, without question, undesirable; 
yet now it is for a time inevitable; and the committee have, there
fore, directed their efforts to the consideration of those safeguards 
which would reduce its risks to a minimum. 

101. In practically all factories where night shifts are worked it is 
cllstomary to change the shifts weekly or fortnightly. The frequent 

1 For tu.·ther observation on weights, see paragraphs 418-424. 
• S~e llIeuleal evldeDce on the grave e!fects of long hours ot standing on the health 

of women, given bl>fore the Select CommlttE'e on Ships, 1895 (p.' 219. answers 5401 to 
541l6). anu the e!fects of Industrial strain on thewoc'klng woman (Trans. Fifteenth Inter
national Congress on Hygiene and Demography. Washington, 1912, vol. iii., pt. 2, p 933). 

• R~port of Departmental Committee on Accidents, 1911 (Cu. 5(35). 
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change of shift has proved more convenient and acceptable to, the 
women than more prolonged periods. of night or day duty. The 
importance of adequate pauses for rest and meals during the night is 
now fully realized; arrangements for the comfort of the women have 
steadily improved and most women have learned the advantage of 
suitable and substantial food when on night work. 

10'2. 'While the urgent necessity for women's work remains, and 
while the mother's time, and the time of the elder girls, is largely 
given to the making of munitions, the 110me and the younger children 
lI1ust inevitably suffer. Where home conditions are bad, as they are 
frequently, where a long working day is aggravated by long hours of 
traveling, and where, in addition, housing accommodation is inade
(illate, family life is defaced beyond recognition. If the home is to 
be preserved from such processes of destruction reasonably satis
factory conditions of transit and housing must be secured, as well 
as the best possible hours of work by night and day. It has-been far 
from uncommon to find some two or three hours spent on the journey 
each way, generally under the fatigiling conditions of 'an over
crowded train or tram, often with long waits, and a severe struggle 
before even standing room could be obtained. Often, far from offer
ing a rest from the fatigue of the day, th~ home conditions have 
offered but fresh aggravation. A day begun at 4 or even 3.30 a. Ill ... 
for work at 6 a. m., followed by 14 hours in the factory, and 'an- . 
other two or two and a half hours on th~ journey back, may end at 
10 or 10.30 p. m., in a home or lodging where the prevailing degree 
of overcrowding precludes all possibility of comfortable rest. Beds 
are never ell1pty and rooms are nev.-er aired, for, in a badly crowded 
district, the beds, like the occupants,are organized ind!'r)' and night; 
shifts. In such conditions of confusion, ~ressure, and overcrowding, 
home has had no 'existence. 

103. Though much has been now done to remedy these conditions, 
there is still a great need for improvement in means of transit, 'and 
this alone would help to relieve the unsatisfactory conditions of 
housing; but, how eyer great the increased facilities of service, the 
journey between home and factory must still add, in many cases, a 
eouple of hours to the working day. When considering hours in 
relation to efficiency and fatigue this influence upon the total length 
of day should be remembered; the factory day can not always stand 
by itself as the only contribution toward fatigue. 

104. Happily there should be in the matter of hours of labor for 
women little conflict between the interests of the home and the inter~ 
ests of munitions, for the hours whi<;h conduce most to a satis
factory home life and to health conduce most to output. Long hours, 
particularly when they are worked during the night, are among the 
chief factors in fatigue, an'd the committee are of opinion that in 
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the interest of output and health alike they should be restricted 
within proper limits; that there should be suitable pauses for rest 
during the working period; and that there should be adequate ces..<;a
tion fron1 work at each week end in addition to periodic holidays. It 
!pay be stated broadly that conditions which press hardly upon the 
a verage man press, because of her different constitutional develop
ment, with greater severity upon _~he average woman; while, simi
larly, though conditions of mental fatigue a.re prob!tbly equally in
jurious to boys and girls, conditions of muscular strain well borne by 
the ordinary boy may be highly detrimental to the girl of corre
sponding vigor and physique. It is therefore especially important 
that women and young girls should be relieved from those conditions 
of overstrain to which they have been so widely exposed. 

105. Since thQ early days of the war the tendency has been toward 
the reduction of the weekly total of hours worked and the length of 
the shifts. The qvertime system which was then common has now 
been practically abolished and the weekly hours for women limited 
to 60 or less. In order to avoid undue fatigue an increasing number 
of firms have three eight-hour shifts in the place of two of 12 hOUl'S. 
Though not always easy to organize from the factory point of "iew, 
when accompanied by an adequate minimum wage the system of eight7 
hour shifts appears to yield the best results in the long run. On the 

_ one hand the machinery is used for the maximum part of the 24 hours 
-and e1l'0rt is better sustained throughout the shift. On the othel,' hand, 
less strain is put .upon the worker, with a resulting reduction in the 
amount of ill health, disability, and lost time. The special strain of 
night work is imposed less frequently, and, partly for this reason, a 
class of lab9r is attracted which w.ould otherwise be unrecruited. It 
has been suggested that in certain districts, and for certain industrial 
processes, it may be possible, during the stress of the war, to employ 
married women on half time, in two or more shifts daily of four or 6\"e 
hours each. The committee recognize that such a system possesses its 
own inherent difficulties, which may, however, not proye insurmount
able. 

ARRANGEMENTS FOR REST AND MEALS. 

106. Puuses, well distributed and adapted in length to the neeus 
of women workers, are of the highest value in averting breakdown 
Ilnd in giving an impetus to out.put. The factory acts permit in tex
tile fuctories 1\ maximum of four and a half hours continuous work; 
in nontextile the limit is five, but many managers believe that four 
hours is the longest period during which a woman can maintain con
tinuous work at full vigor. Within this period a pause of 10 minutes 
Ilns been found to give excellent results, and where the spell is con
tinued for five hours soine snch panse should certainly be made for 
a cup of tea or cocoa. It is particularly valuable in the morning 
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spell in those numerous cases "'here breakfast has been hurried or 
.. 'mitted altogether. The proper arrangement of intervals for food 
needs spl!cial consideration in filling factories, where work on some 
of the high explosives seems to create a special feeling of hunger. 
Here there is the added renson that a well-fed person is the better able 
to I'esist the influence of poisonous materials. Facilities should be 
pro\'ided, e::.pecially during the night shift, for rest in cases of faint
ing or other temporary illness. Rest rooms are now frequently found 
ill well-equipped works; they usually consist of a few comfortable 
chairs /lnd a camp bed for the more serious cases, placed in the surgery 
VI' rest room now being provided by many employers. A nurse is gen'~ 
Hully in attendance, whose assistance may be claimed by men and 
women alike. 

107. The week-end rest has been found to be a factor of such impor
tance in maintaining health and vigor that it has been reinstated by 
employel's who had taken it for work at the beginning of the war. 
The committe.e are strongly of opinion that for women and girls a 
portion of Saturday and the whole of Sunday should be available for 
rest, and that the periodic fuctory holidays should not, on any account, 
be omitted. 'Where women are employed on eight-hour shifts lLnin
ten'al of half an hour for a meal may be regarded as normally suffi
cient, but where longer hours are·,..orked, it is important that they 
should be allowed an hour for dinner ane! for the principal meal dur
ing the night. Indigestion can not easily be avoided if a substantial 
meal is followed im~ediately by work without an intervening period 
for rest. Half an hour, especially in large factories, and in filling 
factOl'ies where the actual consumption of food in the danger area is 
prohibited, provides but scant time even for the eating of the meal. 
Ten minutes are ~asily spent in reaching the mess room and return
ing to work, certainly another five are occupied in washing the hands 
and the service of the dinner; and so but 15 remain for the meal. 
The pl'Ovision of well-managed and suitably equipped canteens in 
convenient proximity to the workrooms has now been made in a large 
number of factories and the mess-room accommodation ·and arrange~ 
ments for heating. the workers' own food have been ~uch improved. 
These are available both night and day at suitable hours. The com
mittee desire once more to emphasize the importance of providing seats 
with backs and similar amenities with a. view to securing the comfort 
and relaxation of the workers. 

THE SAlUTARY CONDITION OF THE FACTORY. 

108. The effect upon the health and energy of women and girls 
which results from clean, bright, and airy workrooms, well warmed in 
winter, can hardly be exaggerated. The factory act secures a mini-
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mum of these essential things, but the highest standard attained in 
the best factories is not too high. 'Vomen desire these things in 
their working hours, and appreciate and respond to a good environ
ment. Cleanlines's and good order contribute to increased output 
as well as to the discipline and morale of the factory. The provision 
of washing accommodation has become increasingly important. The 
refreshing effect of washing and'ts influence on self-respect, espe
cially where women are heated by their work, have been dwelt upon 
by many witnesses who haye given their evidence before the com
mittee. For those processes in which poisonous substances are used, 
such, for example, as the filling of shells and fuses with high 
-explosives, special regulations for washing haye been framed.1 It 
is a great convenience when the lavatories and cloakrooms can be 
grouped with the canteens. The lavatories should be of sufficient 
size to accommodate all those workers from a room or department 
who cease work at the same time, and must be properly equipped and 
maintained. If suitable facilities are easily accessible and are suffi
cient to enable the workers to wash without undue encroachment 
upon their mealtimes, experience shows tllat they are much appre
ciated and fully used. 

109. Cloakrooms should also be provided, and wherever possible 
should be near the canteens and lavatories. It is of importance that 
they should a fford facilities for changing clothes and boots and for 
drying clothes. The cloakrooms should be kept scrupulously clean.2 

110. The provision of. adequate and suitable sanitary accommo
dation is a matter of special importance. The necessity for proper 
equipment and maintenance of cleanliness, privacy, and convenience 
of access should be borne in mind. It is the mor~ necessary to call 
attention to this matter since in many instances 'l'Wmen are now 
employed in factories where, until recently, there have been male 
workers only. The conveniences for women should be so-.gituated as 

-to be readily accessible at all times, with due regard to the privacy of 
the approach; they should. be adequate in number, suitably planned, 
and of sound sanitary construction. A high standard of cleanliness 
must be maintained, and it is desirable that an attendant shall be in 
charge of the conveniences throughout the period of employment.8 

MANAGEMENT AND SUPERVISION. 

111. The committee have received abundant evidence of the neces
sity of wise and suitable arrangements for the management and super
vision of women's labor. Their personal visits to large and small 
works where women and girls are employed, as well as the evidence 

1 For furtiler eonsla~ratlon of the provision of washing facilities see paragrapils 392-40j. 
• For further sugg~stlons as to cloakroom accommodation see paragraphs 411-412. 
• For further suggestions as to sanitary accommodation see paragraphs 388-391. 
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placed before them, han led them to the opinion that there is hardly 
any condition of greater importance than this, in respect both of 
smooth working and of maximum output. The modern development 
of commercial undertakings, not to speak of the vast size of many 
factories, precludes the personal oversight and interest of the respon
sible employer and makes it all the more necessary to appoint efficient 
substitutes. This is particularly important in regard to the occu
pation of women unaccustomed to the organized factory life, business· 
methods, and discipline of large engineering shops often with 
IInsuitabIe accommodation for women, difficulties of discipline, and 
long h.ours. Briefly the committee recommend that in all caSes 
where women are employed consideration should be given by the 
munagement to the appointment of forewomen, nurses, and welfare 
supervisors, whose position and status should be properly assured 
ond whose duties should be prescribed. In this way provision is 
made for each woman worker to have ready access to an officer of 
her own sex in case of difficulties occurring in regard to her work, 
her health, or the conditions of her employment. Surgeries for the 
treatment of minor as well as serious accidents, rest rO(ijllS for 
workers temporarily incapacitated, are of special importance whei'e 
women are employed. "'V elf are supervision," in its broadest sense, 
which has abundantly proved its value to both management and 
workers, is essential for women workers if their well-being is to bl! 
fully safeguarded. 

112. The ultimate purpose of wise supervision is twofold. First, 
there is the purpose of securing sound and helpful conditions of labor, 
·under which the employer obtains diligence and skill from those 
in his employ, and the worker is occupied, healthily and not unreason
ably, to his own satisfacUon and to the best of his capacity. Here, 
without doubt, the highest interest of employer· and wOl~ker is one 
·and the same. There is, or should be, satisfaction and advantage on 
both sides. A second purpose of supervision is economical manage
ment and the accurate adjustment of energy applied to the end in 
"jew. The committee have been interested to observe the diverse 
operation of these purposes in connection with the health of women 
workers, and haye decided that it was desirable to investigate furthar 
a point which had much impressed them, namely, th~ apparently 
large aMount of " wastage" of women workers in munition factories. 
It was reported to them that large numbers of women were drifting 
in and out of factories without sufficient reason, and they sought the 
aid of Capt. M. Greenwood, the. statistician, in endeavoring to find 
un explanation of this phenomenon. Accordingly he made investi
gations 1 iIi 16 fa~tories, or parts of factories, employing altogether 

1 Dr. Greenwood's memorandum on The Causes ot Wastage ot· I,abol' 10 Munition 
. F:tc.torl~s ·~mploying Women 1s being publi.hcd, as a speel"l repol't, by the AIedical 

Rcsearch Committee, 



I~DUSTRIAL HEALTH AND EFFICIENCY. 

some 40,000 women workers. An ·abstract of his report will befounJ 
ill Appendix D. Briefly his conclusions are: 

(a) That of ,37,000 women workers under observation for at ka~t 
a month, illness ot physical unfitness, or 'incapacity was given as '" 
cause of lea'ving work in 1,651 cases, the lost workers owing to ill 
llealth being practically the same at all ages in " light" factories,lJllt 
increasing at the age of 22 years in "heavy" factories. In oths 
'words, girls over 23 years of age hit ve fewer sickness losses in " hea "Y ", 
than in "light" factories; 

(b) That in sum total the" wastage" is substantial, and· such dis-
continuance of employment appreciably reduces output; . 

(c) That much of this" wastage" is inexplicable; of 11,000 women 
who left work as many a~ 6,700 gave no adequate reason for so doing; 

(d) That, whilst prevention appears obscure, the remedy is organ
ized welfare work, including intelligent and sympathetic following 
up of absentees. 

The committee concur with Capt. Greenwood's ,recommend..'ltions 
that wherever any factory loses more than 20 per cent of its en
trants V"ithin three months a special inquiry should be instituted, and 
that older women (who more usually haye home duties) should be 
put on lighter work in order to reduce the double demand made upon 
them. 

113. Clearly, everything possible should be done to reooncile the 
woman's conflict of interests between hep duties to her home or chil
dren and hel' work in the factory. Wherever other labor is available 
the employment of mothers with infants is to be deprecated, as is 
also that of the mother of any young family, for it must be remem-' 
bered that the mother's work is certainly not ended with her factory 
day. Her children make many claims llPon her time and energy, 
more especially, of course, at the period of the midday meal and at 
bedtime. In some factories the majority of the women employed at· 
night are married, and many of them express a preference for their 
work because it leaves them free for domestic work during the cL'lY. 
In thus undertaking double duties their zeal'may easily outrun their 
strength, and factory and home equally may suffer. Where married 
women are indispensable every effort should be made to give them 
the preferential treatment common, in normal times, in some factory 
distrids and also in France. It is the experience of managers that 
concessions such as half an hour's grace on leaving and arriving, or 
occasional "time off," is not inj nrious to output, as the lost time is 
made good by increased actiyity, and under, the system of 8-hour 
shifts it might be arranged, without industrial diRlocation of any 
kind, that married women are employed, only in that shift which 
would caURe least dislocation in their home, For organization of this 
kind, as well as for thecar~ of young girls individually dllring the 
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first few months of their employment, the welfare supervisor has 
proved herself to be invaluable; she can secure short periods of rest 
or snch interchange of occupation as tends to lessen either the spell 
of muscular fatigue or the continued exposure to an injurious proc
ess. IIer supervision possesses particulltr value during night shifts, 
wlll'n ordinary supervision tends to become relaxed. 

CONCLUSION. 

lH. Finally, the committee desire to state their considered opinion 
thnt, if the maximum output of which women are undoubtedly capll
ble is to be secured and maintained for an extended period, the fol
lowing essentials must be provided for: 

(a) Short hours of work with suitable shifts, pauses, and intervals; 
(0) Adequate and suitable medical supervision, including the pro

lision of rest rooms, surgeries, and first-aid appliances, properly 
staffed; 

(c) TIle careful selection of women for worlt within their capacity, 
the h{'8.vier work being allocated to the younger women; 

(d) Good and sufficient food obtainable at convenient times; 
women appear to require food and refreshment more frequently than 
men nnd always before commencing work in the morning; . 

(e) A suitable factory environment; women are probably more 
susceptible than men to the benefits of effective ventilation (including 
ample f,'esh, moving air), sanitary accommodation, and convenient 
washing facilities; 

(f) Sympathetic management and tactful supervision. 
115. The committee recognize that emergency conditions must 

obtain in many cases, but they are satisfied that every effort should 
b(' made.to organize women's labor effectively and promptly. The 
committee take the view that to use up or damage its women by over
stnlin in factory work is one of the most serious and far-reaching 
forms of human waste which a nation can practice or permit. It may 
be that in the entanglement of problems new and old the coming of 
the new and their imperative claim for solution will help the solving 
of the old, There is impulse now as there was impulse long ago when 
the cause of the children in the cotton mills of Lancashire won the 
cady factory acts for the generations that followed. There is need 
now as there was need then. There is need for the work of women in 
industry; there is need also for safeguarding that service. Happily 
there is manifest'a public spirit and a. devotion able to overcome diffi
culties nnd solve problems. There is also a fuller recognition of the 
claims of women and of their children and'of their vital importance 
to the State, which is reward for the sacl'ifice and courage of those 
women now working steadfastly in the ranks of labor. 



SECTION V.-HOURS OF LABOR. 

LEGAL RESTRICTIONS ON HOURS OF LABOR. 

116. The Factory and 'W orkshop Act, 1901, imposes certain restric
tions on the hours of employment of protected persons; that is, of 
women and young persons (i. e., boys and girls between 13 and 18 
years of age who are legally exempt from attendance at school). The 
following are the principal provisions bearing on employment in non
textile factories: 

(a) The hom's of employment of protected persons on the first five days of the 
week ure not to exceed a fixed daily period of 12 (including 1! hours for meals), 
nnd on Saturday 8 hours (including one-half hOUl' for meals). The period of 
work may commence at G n. m., 7 a. m., or 8 a. m. That is to say, the maximum 
weekly hours of employment, cxclusi..-e of mNlltiIl1C~, are GO. (Sec. 26 (i), 
(ii); (iii).) 

(Ii) Sunday labor is forbi\lden. (Sec. 34.) 
(e) Protected persons may not be employe(] continuously for more than 5 . 

boms without lin interval of at least one-half hour for n meal. (Sec. 26 (iv).) 
(d) Women may be employed in certain industries for 2 hours overtime in 

addition to the ordinary hours 011 any dllY except Suturday: Provided, That an 
IIdditional one-half hour is allowed for meals after 5 p. m.; that no woman is so 
('mployed fOl' more than 3 \lays ill any 1 week, and that the number of days 
in the year 011 which any woman is employed 011 overtime shall not exceed 30. 
(Sec. 49.) No similar exception is allowed fOl' young persons. 

(e) :Kight work Is not allowed for women lind girls, but is allowed. for boys 
over 14 if employed in certaill l!'llceified trades, e. g., blast furnaces and iron mills. 
( Sec. 5·!.). 

No restrictions are placed upon the hours of employment of men. 
117. Section 150 of the act provides that-
In cases of any public emergp\l('Y the secretary of stute may, by order to the 

('xtl'llt undduring the period nanlt'd by him, ex('mpt from this act nny factory or 
worl,shop belonging to the Crown, or any fuctory or workshop iill'espect of work 
whieh is being \lone on behalf of the Crown under a contract specified in the 
ol"(lpr.' 

118. Under this provision orders have been made by the Home 
Office allowing relaxations of the limitations set out above. These 
orders are of two kinds- (a) General oruers setting out the eonditions 
lInu<.>r which women and young pers~ns may ordinurily be employed 

~ . 
I By regulations made under the Defense of the Realm Act, and dated JUlie 10, 1915, 

and Oct oller 8, 1916, ·the power of the secretary of state is extended to any factory 
or worl{Rhop In which he Is satlsficd that by reason of the loss of men through enlist
m~nt or tmnstereuce to Government sen'ice, or ot any other circumstances arising out 
of the present war, exemption Is neccssary to secure the carrying on of work and that 
It cnn be grunted without detriment to the national Interests. 

6-1 
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in munition works (the last general order was issued in September, 
1916) ; (b) Special orders authorizing variations of the general order 
in particular cases. 

119. Under section 6 (i) of the munitions of war (amendment) 
sct, 1916-

The Minister of Muuitions sholl ha\'e power by order to give directious • •• 
(subject, 80 for as the matter is one which Is dealt with by the factory and worl-:
shOI)8 acts 1001 to lOll, to the concurrence of the secretory of state) as to houl's 
of labor or condition8 of employment of the female workers so employed. 

120. No order has as yet been issued under this section, hours of 
employment continuing to be dealt with under the factory acts. A 
committee, including representatives of the Ministry of Munitions, of 
the Home Office, and of other departments concerned, has been estab
lished at the ministry to consider special applications for permission 
to work on Sundays or for exceptional hours. . . 

WEEKLY HOURS OF EMPLOYMENT. 

121. Prior to the war the weekly hours of employment of women 
Ilnd young persons were as a rule substantially below the limits im
posed by the factory and workshop act. This was due, partly to the 
action of employers who believed that shorter hours w~ desirable 
from the point of view of health and output, and partly to the action 
of the trades-unions in regard, to the hours of adult ma~e workers. In 
the engineering trades the normal weekly hours of adult male 'wGI'kers 
were, as a rule, about 52 to 54, though in a few instances they were as 
low as 48. These normal hours were generally liable to extension 
(oval,time) to meet special emergencies. Since if overtime were to 
become a regular practice the value of the normal day would largely 
be lost, it was usual to restrict overtime by requiring wages at a higher 
rate for the .additional hours and by limiting the additional hours 
which might be worked in a given period. Thus the agreement exist
ing at the outbreak' of war between the Engineering Employers' Fed
eration and the engineering trades-unions concerned provided that 
overtime should not exceed 30 hours a month. 

The establishment of the normal working day for engineering trades is not 
entirely a modern de\·elopment. As early as 1830 the London engineers secured 
the nOl'mol 60-hour· week with additional- wages for overtime, and more than 
50 years ago the prinCiple of a normal day and overtime was already widely 
recognized. 

122. At a very early stage of the war the ordinary restrictions on 
hours of employment were widely relaxed. Sunday labor, previously 
forbidden for women and young persons, and practically unknown 
for men except in a few continuous processes, became common. 
Night employment, which for 50 years had been abolished entirely 

·80935°-19--5 
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for women and in the lnain for boys became regular. The .6tl'ain 
of these hours, in itself severe, was incI'eased through large numbers 
of ,men and women taken .into employment. being unaccl~stomed to 
sitch labor, or being physically less able to bear the strain than the 
selected body of workers previously employed, The difficulties of 
housing and transit became accentuated and the conditions of em
ployment were fl'equently ~akeshift anll inconvenient. The em
ployment of DlCIl for 70 to 90 hours a week was common, for o\'e1' 
DO hours was, not infrequent, and there were even cases -of honrs in 
excess of 100. The highly skilled workers (tool and gauge. makers, 
tool-setters, etc:.) wel'C generally the most difficult to obtain and 
were thus most frequently employed for long hours. These hOlll's 
l':cre defended on the ground that-

(a) The dearth of wOl'kors and oHler causes prevented any general 
adoption of the shift system; 

(b) The dem:uid for output was urgent and immediate, and had 
to be met even at some risk of future breakdown; 

(c) Patriotism introduced a new incentive which rendered unre
liable all previous experience as to the number of hours which could 
be successively worked; 

(d) Even though the rate of output might be reduced, and the 
cost of wOildllg increased, these long hours did result in a larger 
output than short hours would ha\'e done. 

123, The' eYidence, however, showed'that the long hours are O}Jl'll 

to certain serious objections: 
(a) They ate liable to impose too seYere a strain on the workers; 
(0) At any rate, after a period, the rate of production tends to de

creas(', and the extra hours produce proportionately little or no addi
tional output; moreoyer, the quality of the output may be ad \'I'rsely 
affedell during the whole period of work, and not only dui'iug the 
110urs of oH'rtime; 

(0) A large proportion of the hours gained may be lost throu~h 
broken time; the workers berome exhaust~d and take a rest; sick
ness tl'nds to increase, at any rate among the older men and those of 
w('aI, constitution; . 

«(I) They l('ad to an undue clll'tailm('nt of tlle periods of rest and 
IlIel'P R\'ailable for those who llave t.o travel long distanc.es to and 
from wOl'k; 

«') The fatigue entaiIl'd increases the tl'mptation of men to in
dulge in the consumption of alcohol; they are too tired to ('at~ and 
thN'efol'e seek a "stimulant" 

(f),A WIT serious strain was imposed upon (he management, t1u~ 
c:l:('cllth'e st~fI, and the foremen, both onaooouat of the actllallengtlt 
of il,e hours worked and of the increased anxiety over the Dlain-
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tcnance of the output and quality of the work; the sta ff can not take 
days off like ordinary wOl·kers. 

124. W'hate\"er may hue been the justification for the long bours 
worked, they undoubtedly imp8sed a severe strain on the workers. 
as eyidenced by tbe following statements made by trades-union repre-
scntati"es: • 

Some of hi" Wl"n had been worlong from G a. Ill. to 9 p. m. These hours \\'(>1'(' 

undoubtedly a severe strain and sOllie men were jtlst at the limit of their 
powers. They stayed away for a day or two to r(fflt, but did not'see II doctor it 
they could hl'Jp It. 

The men were reaching the" fed·up" stage. They were getting nervous and 
Irl'lfatl"d through working long hours. They could not keep.up their physical 
eftkll"nl'Y; he could see It In thell' faces. Men ou overtime were more tired. 
1.'hey were liable to ban time fOl' only about five hours' sleep. 

The excessive hours now being workl'(1 were too lIluchfol' the men. Thl'Y Jed 
to a diminished output per hour. Men were continll8l1y llaving to stop wOI'lc
lng; they were obliged to rest, it was not 1\ qnestion of slackness. For fear of 
t.elng caIled slackers they hesitated to get a doctor;s certificate. 

12.3. Though, as stated, the long hours thus undoubtedly placed 
se,'ere strain upon the workers, the committee did not find that they 
had caused any serious breakdown among workers. This was in some 
measure due to the tendency, after a time, to reduce hours. Further, 
there was good reason for believing tlUlt the increased pay and better 
food which workers were able to enjoy helped to counteract the Strain 
of long hours. There is little doubt, too, that workers were stimulated 
to make special effort by an appreciation of the national importancc 
of their work. These influences ha\"e been thus summarized by a 
tJ'!)des-union official: 

(1) Will power: Men have continued at work in a condition that uuder ol'ul. 
nary circnmstancE's would bave (>ut them off fm' a week ,or two; EVE'n when 11 

IllI\n comes off for a time he is anxions to get back again as quickly as possible. 
I have bad one or two cases of serious breakdown. The main factor is that 
PJ'actically all the men want to do their best. 

(2) Better wages mean better food for a large number of men with fmnilit'l$, 
and tbeY mean a little better provision, for those families, which again reacts 
JlPOD the man's health and his work. In these cases it ill not so much the saving 
or possibility of saving monE'Y. but the satlsfnctory spending of ii:, which is tile 
factor of Inlportance. 

(3) The possibility of getting more money has also its effeet. You read 
much about the slacker. There is quite a large proportion of workmen really 
too anxions for overtime--employera will COrroool'ate--even under' nornllil 
condi tions. 

. 126. It would, however, ha\'e been a mistake to depend too largely 
on the operation of influences of these kinds, or to hope that they 
could continue indefinitely to be e1fectiV'~'against fatigue. The com
mittee was satisfied that if workers were to be asked to work for any
thing approaching 15 hours a day for weeks and months on end, one 
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of two results must follow--'cither the health of the worker would 
break down, or 'they would not work at full pressure. ' 

127. While the committee, at an early stage of their inquiries, were 
convinced as to'the urgency of recommending some iimitation of 
hours, it was It matter of serio.us difficulty to determine what limita
tions to recommend~ Not only was there an almost complete absence 
of any scientific ,data as to the relation of hours of employment to 
output, but tj)eevidence of witnesses differed widely as to the limit!) 
which might properly be imposed. 

128. Men.-This 'conflict of opinion was speciallj'mnrked as rc
gardshonrs of adult male workers. On the one hand, those who had 
been employing their workers for 15 hours a day, sometimes with 
Sunday work in addition, stated with confidence that such hours were 
not excessive, that they had been worked in times of peace, and that 
they could not be reduced without loss of output. Amongst those 
who favored the longer hours were to be found some of the largest 
employers of labor, and whatever their views might be as to the ulti
mate gain from the reduction 'of hours, they hesitated to incur the 
l'esponsihility for any reduction of output, since such reduction, even 
though temporary in character, might, owing to the large number of 
workers involved, prove serious in bulk while it lllsted. As a repre
sentative of one of the largest firms in the country said: 

Once a reduction was made it was impossible to go back to the previous posI
tion. ,In consequence one must be sure of the ground before making experi
ments. Previous experience is not a complete guhle on this occasion, because 
patriotism is a new and important factor. 

129. On the other hand, witnesses, many of whom had devoted a 
close study to questions of industrial fatigue and scientific manage
ment, were emphatically opposed to o,"ertime, except for quite short 
~~ , 

As regards overtime, be did not consider it dficient, 110r was It profitable, if 
paid for at one and one-bait rates. It did not Induce any incI'eased output, 
<'xcept when working for a short spell to attain a definite object. If continued 
for a long period the tendency of overtime Is to reduce rather than to Increase 
output. The sh'ain caused by the work Is a mental rather than a physical one. 
The monotony of always being at one job was also productive of fatigue. 

In his opinion, the greatest economical efficiency of engineering labor is ob
tained with a week of 48 to 55 bours. Longer hours, in the long run, meant a 
diminished output, inferior quality of work, and much greater cost of produc
tion. Though attending to heavy machinery might lm"olve periods ot rest from 
physical strain, It involved mental strain, owing to the IIlllount of damage 
cuused if anything went wrong. 

130. Between these two extreme views a middle eourse was also 
advocated. It allowed a maximum of 10 to 12 hours of overt.ime a 
week. Thus a la.rge employer of labor, who was also engaged ,in 
organizing national factories, expressed the yiew: 
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Definite restrictions should be placed on overtime. No workman ought to 
work for U10re than 80 hours in anyone week, or to maintain an averl1-ge. ot 
more than 65 hours a week. . 

131. Similar ,"iews were expi'essed by trades-union representatives: 
Where there Is o\'ertlUle beyond two hour-s dniJy there Is .evidence of fatigne 

and U1en can not be employed econoUl,ically, from health and production point of 
"iew, on continuous overtime of three and four hours daily. Fatigue is rarely 
renchlng the'polnt of bl'eakdown; but does affect health ailil production, and 
In my opinion will manifest itself later. In some cases where such overtime is 
worked, apart from night shifts, men are allowed one early night pel'week, and 
I think this is wise and economically sound; 

The witnesses were inclined to think that, to meet the present abnormal cir
cumstances, men should be able to wOI'k as much as 60 to :;5 hours a week over 
a long period. Tbe exact length of hours would necessarily depend on' the 
character of the work. Thus 65 would certainly be too high for gauge makers. 
The hours at night involve greater strain and should not exceed 60. Eventhese 
hours were justified only by the present crisis, and were no· criterion of what 
WIIS I"ensonable and proper in ordinary times. 

132. In the agreement between the Engineel'ing Employers' Fed
l'ration and the engineering trades-unions already referred to a simi
lar limit was adopted. 

133. Boya.-,-In the CaSe of boys the evidence showed that th~hours 
of employment were largely determined by the fact that they fre
qUl'ntly worked with men. The Home Office had found it necessary 
to sanction the employment of boys for 6'i'! hours it week, and for 
CYl'l1 longer periods in special cases, the period of the working day 
being extended to 14 or even 15 hOllrs, as compared with the 12 hours 
allowed by the factory and workshop act. Though as in the case of 
men no substantial breakdown occurred there was no doubt that t.he 
hours worked in many cases involved a serious strain. Dr. Agnew, 
as a result of a. medical examination of 1,500 boys employed in all 
parts of the country and under varying conditions of employment, 
reported as follows: 

My general impression is that hours tend to be too long for the proper preser
vation of bealth and efficiency. Large numbers of boys are working Ii net 
average of 68t hours per week. Under certain conditions the effect upon their 
health is not so deleterious as in others, but, whatever the conditions, where 
more than one hour has to be spent in going to and from the factories, in my 
opinion, 68* houl"s are too many. Many of these boys lire just over 14 years old, 
and they spend considerably more than two hours pl.'rday in t~aveling, thus 
llaving very little time for recreation or for rest. The natural bent" of most of 
us is to revolt against n yoke of any kind in modern times. This is just what 
llappens. The boys have found from experience that they can not comfortably 
work over 60 hours per week, and as evidence of this-in one shop where GOO 
boys worked, 500 of them on a Saturday afternoon did not return to work. 

The same state of affairs, with a few exceptions, is found up and dowl?- the 
COllllti'Y. On the night sllifts; boys do not tolerate well long hours; and In one 
fnctory a very large percentage of tIle boys complained of sleepiness and disin
clination for work. It has to be borne in mind th~t the average age of the 
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bO~'s eXl\mlne~l would certainly not exceed 15 years, and it makes one cons:ider 
YC1",Y ~el'!ously the future of the rising gent>.ration. . 

134. A social wot:ker with considerable experience of boy labor in 
munition wOl'ks informed the committee tha.t~ 

So far as be knew, there had been no genel'al breakdo\vn, but then he did not 
e.·qJect to see immediate 'effects, notwithstanding the long distances that some 
boys hnd to travel. He suggesti!d, .however, that the boys are drawing "011 tlrei/' 
strength, find pointed to the fact that the boys fall asleep in the ·trains :tnd 
traulI\ and often travel on beyond their stations. They have no leiSUl'C,'ltO 

recl'eation, find no classes:, and lie was very anxious as to what woul<l be<.'OIITe 
of the boys after the war. He suggested that· too big a price was beingp."lid 
ioi' output. Even the hOlll's allowed under the factory acts were very lenient. 
Tile gl'antiug oirelief at the week end was a great boon. 

135. In considering what hours of eniploym<.'nt are reasonable for 
boys, it is necessary to distingui::-h between boys nnder 16 years of 
age and those over. A witness with wide experience expressed the 
view that- . 

Boys between 18 and 18 were quite different from boys nnder 16; they' 'Ii'ere 
much strongl'r. Boys under 16, on the other hand, "'ere probably !lIore delicate 
than girls of the same age, and more !ikely to break !.liemseh'es lip. The essen
tial ~afeguards were the reduction of hours and welfare work. Apart from the 
1ltrain -on the bealth involved, long ho~rs bad disastrous effects upon the char
ncrers of boys. They also might make an adequate amount of sleep difficult 
and, pet'haps most important, they prev~nted adequate facilities f0r recreati0n. 
SUdl facilities were of primary iJuportnnce both for the physica1 and the .moral 
welfare·of the boys. This latter dangN was accentuated by the monotonous 
character of their work, which afforded no intellectual interest. In the absence 
of hl'nlthy recreation the boys' minds lind conversation were likely to become 
unhrolthy and to-lead to R general d~tcrioratioll in character. Eight hours 0t 
slet'p at least were essential, nine hours would be. bettel·. Lufortunately many 
boys got only six or seven hours. 

13G. lV omen.-Important as it is tilat the hours of work for men 
should be kept within reasonable limits, it is essential that hours of 
work for women and girls should be even more closely safeguarded. 
Admittedly women and girls are unable to bear the strain ()f long 
hours as well as men. Conditions which press hardly on the average 
man, press, because of difference in constitutional deYelopl11ent, witb 
greater severity upon the average woman. Under the general order 
issued by the Home Office in September, 1915, women and girls oYer 
16 years of.age were allowed to be employed up to 67i hours a week. 
While this order applied to the great ma.jority of munition works, 
permission was granted in special cases for between 70 and 80 hour5 
a week. The maximum hours of daily employment was extended to 
14 hours as compared with 12 hours allowed under the factory acts. 

137. Though, as in the case of men and boys, no serious bre9.kdown 
of li~alth can' be pointed to, the commiUee were left in no doubt as 
to the strain involted. 
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.A n~ical eXDDlination' wl)ich " .. as conduetl'd of on'r 1,300 WOrnI'D select('d 
from varying types of work in diffe~ent PaI'ts of the counh'y showed that 
though for nrloull ~9011S DO general -breukdown had til1!n occurred, there un
Iloubtl'dly existed a serious arubunt of strain, Only 57 per cent were cla .... siliei:l 
88 healthy as compared wit .. 78 pei' cent in tbe ease of a similar exwuinatioll 
of men; even if full allowance is made for variations in the standard adopte<} 
by dll1'l'rent medical officers, the difference between these two llerCentagt's i" 
still Significant. In one factory where the women were employed f01' 77 hours 
wef'kly, 15.5 pl'r cent of the wOl'kel's showed e,;dence of lIlarked fatigue fillIl 
It wall reported that the workers were practieally unanimous that the houI's 
should be shortened, 

138. Many witnesses expressed the opinion that the hard work was 
telling on the women though they were keen to work, feeling- that 
they wel'e performing a patriotic duty. Though some employers 
sought for permission and used to the full power to employ women 
for more than 65 hours a week, the majority limited their application 
to that figure. Moreover inquiries showed that in many fllctories the 
maximum hours were not worked continuously. Employers sought 
permission for a wider limit of hours than was ordinarily necessary 
or desirable in order that they might have latitude for dealing with 
special emergencies. 

139. The nature of the evidenceaTailable made it clear to the com
mittee that any recommendations they put forward in regard to the 
limitation of weekly hours of employment must necessarily be tentat1"e 
and provisional in character. Moreover, -if the recommendations 
were to be of practical value, and seeure any wide measure of ac
ceptance, it was necessary that they should satisfy two essential con
ditions. First, they had to be such' as would be regarded as reason
able and moderate by the great mass of employers and wor~ers,and 
secondly, while taking account of the probable duration of the war, 
they had to have rl'gard to the immediate urgency of output at that 
time. Any recommendations which'might involve even a temporary 
diminution of output would have been doomed to failure. It was 
evident in fact that any reduction of hours proposed must be gradual, 
imd the committee accordingly based their recommendations on what 
appeared to be immediately practicable, rather tllan on what was 
ultimately desirable, or might be defensible on a physiological basis. 
Further, they found it necessary to confine themselves to snggestions 
as to the maximum limits withinl ... hich weekly hours of employ
ment should be restricted, and they did not endeavor to set out the 
extent to which, in th~ir opinion, it was necessary or desirable t.o 
reduce these limits to meet varying industrial conditions._ 

140. The limits of the weekly hours of employment provisionally 
suggested in -their Memorandum No.5 (Hours of Work), which 
,,:as prepared'in Jari~ary, 1916, Were: -

& See Committee'. Interim Report (Cd. 8all), pages 110-121. 
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. (a) For men, that theilverage weekly hours of employment should 
not exceed 65 ·to 67 (exclusive of ·mealtinuis), 'i. e., a 13 to 14 hOll,r 
working day .. 

(b) That boys under 18 should be allowed to work the same hours 
as men, provided that---

(i) The hours of boys under 16 should be limited to 60 so far as 
possible; 

(ii) Substantiai relief at the we~k ends should be insisted on; 
(iii) Night work should be limited as far as possible to boys 

over 16. 
(e) That for women and girls employment should be restricted 

within the normal legal limit of 60, i. e., a 12-hour working day, 
though within these limits moderate daily overtime. might be al
lowed, .and that the employment of girls under 18 at night should 
be limited as far as possible. 

-141. These recommendations were generally accepted as fair and rea
sonable and were widely adopted. In September, 1916, the Home 
Office, after consultation with the Ministry of Munitions, issued 
n new general order reducing the maximum hours.of work for women 
and young persons which had.been allowed in the previous general 
order. Under this order which was based upon the recommendations 
of the committee-

(a) The employment of women was limited to the 60 hours a week per
mitted under the factory and wOl'kshop act, though within this limit night 
work ,,::\s allowed and work for not more Ulan 14 hours (including mealtimes) 
instead of 12 on anyone day, The ·employillent at night of girls between 
16 and 18 was only allowed in spechll circumstances where the superintending 

. illl'pectol' of factories was satisfied that the work was suitable and of a speCially 
urgent character. The employment of girls under 16 at night was not per
mittM at all, 

I b) The hours of emploYlilent of boys over 16 Wel'e limited to 65 by day 
(excluding mealtimes) and 63 by night, Night work for boys under 16 anll 
their empl()yment fOl' 65 hours by day was only permitted where the superin
tending inspec.tor of factories was satisfied thut the urgency of the wOl'k and 
<>ther circumstances made it imperative that they should do so. 

142. The order made the relaxation of the requirements of the fac
tory act subject to the fulfillment of the following general conditions: 

(a) Employment on night shifts shall be subject to the provision, to the 
satisfaction of the factory inspector, of proper facilities for taking and cook
ing meals, and in the case of femule workers, for their supel'vislon by a wel
fnre worker or a responsible forewoman. 

(b) No womnn 01' young person shall be employed continuously at any time 
for more than five hours without 8n interval of at least half an hour, except 
thnt where not less than one hour is allowed for dinner, an aftel'lloon spell of six 
hours may be worked, with an interval of quurter of an hour only for tea, if the 
factory inspector is satisfied thllt adequate provision is mude for the workers 
to obtain tea in the works and for tea to be actually ·ready for them as soon as 
they stop work. 
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((') It work comml'ncl's b!'fore 8 n. m. and no interval Is allowed for break

fast, an opportunity shall be given to take l"efl'eshment during the morning. , 
(d) A woman or young person shall not be ailowed to lift, carry, or move 

anything so heavy as to be likely to cause injury to the woman or young 
pel'son. 

(e) Different schemes of employment may be adopted and different interval.' 
for meals fixed for different sets of workers. 

143. In a covering circular the Home Office stated that-
The order which fixes the maximum liinits of hours does not discriminate be

tween the various forms of work carried on in munition factories, and subject to 
the~e limits It Is for the occupier to decide, having regard to the nature of the 
wOl'k, the time taken by the workers in getting to and trom the factory; and 
otll!'r circumstances, what are the best hours to be adopted at his 'particular 
wOI'kli In order to secure the maximum effiCiency and output over a long 
period; and he Is empowered by the order to fix different schemes of hOUl'S 
fur different sets of workers. Further, it wiII be necessary- for occupiers'to ' 
Instruct managers and foremen to watch closely how each scheme works' in 
lU'llctli'e. Experience shows that some slight alteration or adjustment in the 
hOUl'S of work, such as, for example, the rearrangement or extension of tbe 
meal Intervals or, In cases where overtime is worked, a short cesslition oc
caslon'ally from o\'ertime, may'be sufficient to check staleness or fatigue and 
cause a marked improvement In the workers' efficiency. 

1H. Since the issue of the order the Home Office and the ministry 
have taken other steps to reduce hours. Special concessions have 
been withdrawn notably as regards the employment of women for 
1II0re than 60 hours a week and the employment at night of girls 
between 14 and 16. In addition action is being taken which is result
ing in the steady abolition of the employment at night of giris be
tween 16 and 18. Special concessions as to the employment at night 
of boys between 14: and 16 are also being reduced. 

145. As already stated the recOli1mendations originally put for
ward were only provisional, and the, evidence which has since ac
cumulated has shown the necessity for their revis~on. From the 
commencement of their work the committee have attached the 
highest importance to the collection of exact data affecting the 
problems at issue. The field to be covered is a very wide one, while 
the process of collection has been slow and laborious. The com
mittee, howe"er, consider that the data which have already been col
lected on their behalf by Dr. Vernon and others are of great prac
tical value and demand the most serious attention. The results of 
these investigations are the more ,;aluable in that they have been 
undertaken in the workshop and not in the laboratory, solely in It 
spirit of scientific investigation and with no preconceived opinions. 
The selection of factories for inquiry was based entirely on the 
likelihood of reliable data being forthcoming. Further, in none of 
the operations studied was thE!re any change in the nature of the 
operation or the type of machinery during the period under review. 
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The.data were so chosen. as to eliminate any possihle diHturbance 
due to increasing skill. There is no reason t() suppose that the data. 
were vitiated by Illly artificial restriction of output. On this last 
point Dr. Vernon reports--

Wht'n the h~urlY outputs of individuals are plotted on a diagram; the- dis
tribution in the majority of operutions is roughly sYl1lllletrical, persons who 
exceed the value reached by the lal'gest group being about as numerous as 
thoRe Who fall ShOl·t of it. In cel1:ain operations ("drawing" IIUlI "rectify
ing" clIl1:ridge cases) where the lllilchine itself places an llpper limit upon the 
possible sllf'(>l1 of pro(luction, tbe shape of the diagram was clifferent, the num· 
bel' tWlt e.."<:ceeded the output most frequt'ntly attaint'(\--what mllY be termed 
the fashionable or .. modal" value-being much smaller than that which fell 
short of it. A corresponding result WIIS obtllined for women sorting cartridge 
CII8eS, ,,,hen paill at time rates, but for similar operatives when paid at piece 
rates the symmetrical distribution was once more observetl. It is acconlingly 
contended that the form of distribution, whether approximately symmetrical or 
asymmetrical, may "be a useful te~t as to the existence of limitation of out
put. lind that in the majority of the operations he-re studied no such limitation 
occurred. 

The following diagram was prepared.by Dr. Vernon to show tlle 
variation in output of women turning fuse bodies:-

146. The result of Dr. Yernon's investigations, which corcred a 
pl'riod of over a year, are set out in memoranda, Nos. 12 and 18/ 
but it appears desirable shortly to set out again the principal results 
of his investigations in so far as they concern the relation of weekly 
hours of employment to output. The following are the four sets 
of data, which bear on this subject ~ 

147. During the period November 14 to December 19 Sunday 
work (eight hours) was done on fin~ out of six Sundays; during the 

~ Cd. 8344. aDd Cd. 8028. 
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eight weeks ending on July 2 on three Sundays, the nominal weekly 
hom's in these tbree weeks being 6G,5 instead of 58,5, an average of 
(i1.5, During the period ending December 16 the timekeeping was 
Lad, the normal weekly hours of work averaging about 55. Dl', 
Vernon accordingly suggests tlmt with good timekeeping a ,nominal 
50-honr week ought to yield the same actual hours of work (namely, 
4j,G); that is to say, that for women engaged in moderately heavy 
lathe work a 5O-11Our week yields as good an output as a ()()-holll' 
week, and a considerably better one tha.n a. 75-hour week. 



TABLE I.-NINETY·FIYE OR 80 WQMEN I TURNING ALUMINUM FUSE BODIES. 

N oml. fer cent 01 time lost per week 
nal lIS-

Week ending- bours , Actual hmlrs 
or work per 

week. 

Relative 
output per 

working 
hour. 

Hours 01 work 
X relative 
output. 

Remarks concerIting output. 
01 work Broken Short I Ahsent le:k. time. weeks. weeks. Total. 

---------1-----------1----11----1-----1----__________ ·\; 
Nov. 14-Dec. 19..................... 74.8 R.2 2.1 1.3 11.6 66.2 100 6,620(-100) 
Feb.2i-Apr.16...................... 6!.3 5.9 6.0 0.1 17'.0 53.4 123 6,568 (- 99) Total output only 1 perc.ntlessthan inpr&-Christmas 

period, though weekly hours of work ar. 12.8 less. 

~~~~k::::::::::::::::::::::::::::: ~U 5.4 2.6 3.0 11.0 gU 54.8 m 134 

g:~ll:::::::::::::::::::::::::::::: ~J 1 i!:5~ i~ 
1,343 (-111) Total output reaches a ma:dmum 11 per cent greater 

~~':;s t~r!.g:l~~~~ls~~s":" period, though weekly June 18.............................. 58.5 50.3 H2 
June 25.............................. SK.5 53.1 133 
Jill)' 2.. ............................. SR.5 54.2 133 

JlIly 16.............................. 52.5 4.6 3.D 1.1 9.6 48.5 SO.O 13.132 .............. .. 
Jul)'9............................... H2.5 15G.0} 126 

~:::n~:::::::::::::::::::::::::::::: ~kg ~~:~} { ~~ 
Aug. 6......................... ...... 1;2.5 7.1 7 1 3 3 17.5 4R.6 '7 0 122}IO' 
Aug.12.............................. 49.5 .. 40.3' . 12'; .,. .............. .. 
.~ug.1D.............................. 49.5 43.0 121 
Aug. 26 ................................................................................................................. . 

Sept.2 ............................ .. 
l:iept.g .............................. . 
Sept. IS ............................ .. 
S.pt.23 ........................... .. 
Sept. 30 ............................ . 

Oct. i ............................. .. 
Oct. 14 ............................ .. 

5R.5 
58.5 
5~.5 
56.5 
29.5 

5.8 5.5 2.6 13.D { 
~.G} 130} 
g~:~ 49.D 

133 
12~ 135 

47.2 143 
6, 73.7 (-102) 

24.0 136 

.9.2 14R 

Workers went on to night shift ror three weeks. 

Fall of output may be due to slackness resultant on 
deprivation of usual holiday. No more Sunday 
labor arter Aug. 6. 

Holiday for" week (to compeJ;\Sate ror los~ of Whit
suntide and August holidilys). 

Hourly output rls •• again to that of the May-June 
period, but abolition of Sunday labor has not yet 
had any obvious effect. 

Further fOllr days' holiday (general holiday, by Gov
ernment order). 

Oct. 21. ............................. . 
Oct. 23 ............................. . 

5f(.5 
1i8.5 
58.5 
04.5 
5K.5 
53.5 58.5 
50.0 
49.5 
fiM.,; 
5R.5 
29.5 

6.0 7.5 2.8 16.3 { 
43.51 13~ 
52,OrS.3 153 144 6,955 (-105) . Further rise of hourly output due to holiday and to 

aboUtion of Sunday labor. . 
Nov. 4 .............................. . 
Nov. 11 ............................. '. 
No\'.IH ............................. . 
NOv.25 ............................. . 
Dee.2 .............................. . 
Doc.D .............................. . 
Dec. 16 ............................ .. 
Dec.23 .... , ....................... .. 

6.5 8.3 2.0 ro.j 
••• .. •••••••••••• .. 1 .. •••••• .. 1········ 

46.9 
50.0 
44.1 
41U 
41.8 
41.0 
48.8 
48.8 

132 
152 

'''I 
141 

45.6 I?'; 158 
102 
174 
179 

24.5 149 

7,200 (-10D) Influence 01 shorter hours and of 'abolitlon of Sunday 
jabor now well established. Total output 9 per 
cent greater than it was a year ago, though weekly 
hours or work are 20.6 less. . 

I Th. figures shown in the tahle do not represent the output of the same number of women. In· November the numher of women whose output was being studied was Do). bllt 
by August, 29 had dropped out. To the remainiug 66 women were added 14 others, maklug the totallrom that time on 80, Instead 0195. (See Health of Munition Workers !;om' 
mlttee: Momorandum No. 18, p. 4.) 



TABLE n.-FORTY WOMEN MILLING A SCREW THREAD. 

Noml. Per cent o· time lost p.r week 
nal as-
o~~~~kl---:---:--~:---I ~I~~:~~:: 
":k. B~,:!~ :~~~~. !.~~~~ Total. week. 

R.lallve 
output per 

working 
hour. 

Hours or work 
X ... Iollve 
output. 

Remarks concerning output. 

---------1-----------1----1----1----1----'-----------
Nov.21-D.c.IO...................... 71.8 5.9 1.3 2.4 9.6 64.9 100 \6.490(_100) 
F.b.27-Apr.16...................... 62.D 5.9 4.1 1.7 11.7 55.4 109 6,03D(- 93) 

~~:t:::::::::::::::::::::::::::::: ~~:g) ~:!l 1 HI) 
~~~:~:::::::::::::::::::::::::::::: ~~:g U 4.3 1.6 10.8 ~U 54.6 m 114 6,224(- 96) 
July 2............................... Uti. 5 5(;.8 114 
July D............................... 62.0 54.M 109 
JulyI6.............................. ~~:~} 5~.&} {11M} . {T0t8I.outputr"""he.ltsmBldmum,2 peroentmore 
July~.............................. i.l 0.5 2.6 15.2' 50.6 54.8 122 121 6,631 (-102) than in November-December period, though 
~uJ~.~:::::::::::::::::::::::::::::: ~~:g ~~:~ m w.ekly hours of work are 10.11.... . , 
AlIg.12.............................. 33.5 •••••••• """" •••••••. ........ .29.5 123 .••••••••••••••• {Reductl~n of'hours owing to temporary shortege of 

~.~:.~~:::::::::::::::::::::::::::::: ... ~::~. I:::::::: :::::::: :::::::: :::::::: { .... 5n}~~~:~. { ...... i2i}.~~. :::::::::::::::: H~J'd':~I~~r B week. . , 

~~&Uti::.::::::::::::::::::::::::::: ~!:~ 5.2 3.5 .7 D.4 ~~:~ 40.5 ~~~ 121 5,506 (.., 85) {N~~':,'::.'l~~~~~fafl!·~o~J'd~~~~II~~ 01 Sunday labor,' 

i~~~:I~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~:i I:::::::: :::::::: :::::::: ::::::::j ::::I~:J j :::Im 
oct. 21. •.•••.••••••••••••••.•••••••. ·5~.5 48.7 132 

~~';;.z::.::::::::::::::::::::::::::::: g~:~ 6.2 7.9 2.0 16.1 :g:~ 48.1 gg 133 
Nov .11................................................... :;~t 5 43.1 134 
Nov. IS.............................. 58.5 48.3 129 

{
Total output only 1 per cent less than In November-

6,397 (_ 99) December period, though weekly hours of work 
are 16.8108'. 
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148. Dr. Vernon explains that th'e reason why a reduction of hours 
did not lead to an improvement of total output similar to that in the 
fllse-body turning operation is that for four-fifths of the total time 
required to mill the screw thread on the fuse body the operative ha,l 
no opportunity of quickening her working speed,since she Ilnd 
merely to stand idly watching her machine, whereas the lathe workt'i· 
had to app~y seven different clItting and boring tools in successiO:l 
to each fuse body, and could quicken up her speed of work at almost 
e"ery stage. 

TABLE III.~FIFTY-SL,!( MEN SIZING FUSE BODIES. 

Nom- Per cent or time lost per 
inal ... eek 83- Actual Relative Ho1ll'!' or 

hours or hours of output pcr 

~k Broken Short Absent . W:~rF ... ~~ ;.:~~~~. 
\\"O<'k. time. weeks. weeks. Total. • • 

-------;---------------1----1-'---·1----
. Nov. 14-Dee. 19......... 66.7 4.4 5.6 2.8 12.8 58.2 UIO 5,820(=100) 
lOeb. 2'-.\pr. 16......... 62-8 5.2 8.6 5.8 19.6 50.5 122 6,101 (=10t» 

r~~ni~~~~~~~~~~~~~~~~ ~j 5.2 8.3 .9 14.4 j~jI152'1 j i~~ 119 6,200(=107) 

i:~~ ~:.::::::::::::::::I f,U I :U m 
JUI;.9···················1 6\.0 I 51.7 112 
July 16.................. 611.5 59.1 120 
Julv 22.................. 6.; ... } {47.~ {119} JUIY29 ......•.•.•....... j 5'\.5 5.2 9.0 2.7 16.9 45.946.3 121 122 
Aug.5.................. 1;;1.2 45.3 126 
Aug. 12................. 3\.0 •.•.•••• """" •...•••. •••.•••• 27.8 130 

fil r.:~~~~~~~~~~~~~~~~"" iii }: :::~~~: ::: :~~~: ::: :~~~:I:::~~~~: {' .:[~}.:~:. {'" ~~ii .::. 6,426 (-110) 
~.(lt. 16................. 44.~ 40.1 13-3t 
Sept. :1:1................. m.5 . 4~.4 139. 

~';!t\~~::::::::::::::::: ~U }"""" ........................ { fi1.3}:l!'! { 13-1} 135 
Oct. H.................. -'4.5 51.4 142 
Oct. 2L •••••••••••••• ~ •• 1 55.3 4.l 1.6 .9 6.6 5O.2';l.3 13!! 137 7,028 (:=121) 
Oct. :l!.................. 51.8/ 47.. 133 

~~~: :i::::::::::::::::: ~:~ I I ~Uf' ~~I Nov. 18.. .•.••••.••••••. 5fi.O 50.6 136 
Nov. 25. __ .••••••••••• ;.. 55.2 4.2 5.0 .7 9.9 50.7 '1.2 135 139 7,117(-122) 
Dec.2................... 54.5 49.1 1140 n.c. g.... ............... 58.5 50.6 141 
Doc. !It................. 58.5 53.0 14U 
Dee, 23.................. 29.5 ..••.•.• .••••••• •••••••• •••••••• 27.1 136· 

149. During the period ending December 16, the nominal weekly 
hours were substantially less than during the period ending April Hi, 

but owing to the cessation of Sunday labor the timekeeping was so 
much improwd that the actual hours of work were greater than dur
ing the earlier period. 
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T.l8LB IV.-FIFTEEN YOUTHS BORING TOP CAPS. 

Weehin Nom- Per cent or time!ost &8-

.aelative . - ina! Adoal . Hours 01 
Smtt.rural poriocL SundllY . h~rs hooner . output work X 

labor B ..... AI>- ...... k 'POr per relatit"e 
w ... work k .. Short sent Total. .. eel<. working 

outP~t. 
perionnod. per time. weoks. weeks. ilour. 

week. 

- -------
N ..... 1 .. 00r. III •••.•••. iwtorS •• 78.5 3.11 "Tf ..9 7 .• 715 100 7,2.50 (=JO~) 
Jtln. 3-Feb. 11 ............. 4 out 016 .. 7.5 .• 5.8 1.0 8.5 69.1, 106 7,325 (=.101) 
hb.21-Apr.Ie ••••••• _ 8 out "'II.. 63.4 i.4 5.8 2.3 13.5 64.8 108 ___ ••• 0 _____ -

Moy I-May 28 ......... 20ut or 4 .. 61.S· 5.8 2.3 3.0 11.1 54.7 117 6,400 (= 88) 
May 2Il-July 2 ......... Oe .. toli •• 51.1 1.9 5.3 7.2 47.4 124 -............ 
July ~8.pI. 23 (day 20m 016 .. 59.7 5.S 3.9 2.2 11.6 52.8}s r29} 1IhJf1). -4.5 . 129 7,0311 (= 97) 
It~ft;~Pt. 23 {rugbt 000to16 .. 61.6 2.6 4.8 l.f 8.8 56.2 128 

~.pt. 25-D .... 16 (day o out 016 .. 54.8 3.7 7.3 ........ 11.0 C8.7}s C:}i2s ohill). -1.7 6,.U (= 90) 
~.Pt. 24-D .... 16 (night o Ollt ol6 •• SS.2 2.7 ........ 3.3 6.0 54.7 

wit). 

150. This process is largely automatic; increase of output could 
only be attained by a more continuous feeding OF the machines 
throughout working hours. 

151. Speaking generally, the ahove data show tlIat a reduction in. 
the weekly hours of actual work, varying from 7 to 20 hours per week, 
in no case resulted in more than an insignificant diminution of total 
outpnt, while on the average it produced a substantial increase. As 
Dr. Vernon points out, the classification of the operations according to 
the possibility they offer for speeding-up production demonstrates 
anew the self~vident fact that the alterations of hours may haye very 
different effects in different operations. The exact measure of sucli 
alterations can not be predicted; it can only be a.scertained by obser\'a, 
tion and experiment. It appears evident, howe\'er, tha~ for prot:esses 
similar to those examined by IJr. Vernon the weeldy hours can ad.van, 
tageously be reduced to a total of from 50 to 55 hours, and he suggests 
that eyen lower limits might gil'e an equally good output. 

152. Two further points of importance emerge from considel'ation 
of these data. In tlie first place. the rate of production changeli 
gradually, and frequently four months elapsed before an equilibrium 
value was reached. This gradual change appears' to nullify the sug
gestion that the effect upon output 'of the change of hOUl'S was a mere 
consequence of the desire to earn the same weekly wages as before the 
hours were ShOl·tened. The explanation is rather to be traced to the 
worker finding unconsciously and gradually by experience that he can 
work more strenuously and quickly for a short-hour week than for a 
long-hour week. In the second place the evidence suggests that a con, 
siderable ,increase in the average hourly output is possible, quite apart 
from any increased rapidity of wOl·king. Thus, as the result of special 
investigations, Dr. Vernon found that in the case of the first body of 
workers mentioned above the time lost in commencing and stopping 
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work during the first period averaged 37 minutes as compared with 
only 26i minutes during the third period .. (See Cd. 8628.) 

153. Prof. Loveday, in his memorandum on The Causeii and Con
ditions of Lost Time, which is included in the committee's interim 
report on Industrial Efficiency and Fatigue,t also supplies valuable 
data, though of a somewhat different character. In the first place~ he 
points out that the proportion of lost time that isdue to sickness and 
other unavoidable causes i~, as a rule, greatly underestimated ill fac
tory records, and the proportion due to slackness consequently over
estimated. In the second place, he expresses the view that long 
hours, much overtime, and especially Sunday labor, exert a pernicious 
effect upon health, particUlarly of persons occupied in heny trades, 
In paragraph 33 (5) of that memorandum he gives two tables, the 
first dealing with a body of about 180· men, and the second with 
between three and four hundred men employed on heavy work, their 
normal hours being from 65 to 70. In both these cases, when com
parison is made with the figures of lost time for June, 1915, and for a 
year later, the fact emerges that there was a material increase in thG 
amount of lost time, and that by far the larger portion of the increase 
was due to recorded sickness. In both cases, throughout, recorded 
sickness represented a noticeably high proportion of the total amount 
of time lost. 

154. Prof. Loveday also devoted considerable study to the examina
tion of figures concerning the amount of time lost before breakfast. 
He eoncludes-

(a) That if early hours be worked, the loss is likely to decrease if 
the start be later than 6 a. m. 

(b) That when the total hours of the day-shift week are the same, 
there are likely to be more hours actually worked without than with 
work before breakfast, other conditions being similar. 

(c) That a reduction of hours may be compensated for or eyen out
weighed by the abolition of early hours, partly owing to reduced 
absences, partly owing to reduced waste of time, and partly to the 
grenter yigor of work after tnking food. 

155. He quotes figures for a number of different factories which 
confirm these conclusions. He strongly presses the view that food 
!'hould precede work. He points ont the undesirability of hunger 
work, its bad effect upon health nnd the temptation to lose time in the 
:-;II01't enrly spells. . 

15(i. There can be little doubt that there is an increasing recogni
tion on the part of both employers and workers of the broad fnct 
which emerges from the investigations of Dr. Vernon and Prof. 
Lo\'edny, namely, that substantial reduction of hours can ~e e.ffected 
without any reduction of output. "11ereas at the begmmng of 

1 Cd, ~51l. 
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tbe war there was a general belief that longer hours necessarily 
produced larger output, it has now become widely recognized that a 
13 or 14-hour day for men and a 12-hour day for women, excepting 
.for quite brief periods, are not profitable from any point of view. 
Few, probably, would disagree with the statement contained in the 
summary prepared by the Rigbt Hon. G. N. Barnes, M. P., of the 
recent report of the commissions on industrial unrest 1 that-

Tbere Is n general concensus of opinion tbat Sunday and overtime labor 
sbould be reduced to a minimum, that bolidays sbould not be curfailed, and 
that bours of work sbould not be sucb as to exclude opportunities for recreation 
and amusement. 

151: It must be recognized that the conditions are not the same 
now as they were in the early days of the war; not only have large 
numbers of the youngest and strongest workers been withdrawn for 
military service, but those who remain have undergone the strain 
inseparable from a continuous period of long hours of employment. 
To this must be added the strain caused by family and other 
anxieties arising out of the war. While much has been done to im
prol'e conditions of employment they are still in many cases far from 
ideal, notably as regards housing and transit. Further, large num
Lers of women are now employed on heavy work and on skilled 
operations which were considered two years ago to be quite beyond 
their capacity. It may .be true that no serious breakdown of health 
has as yet been observed among the great mass of the . workers, but 
it can not be assumed that this condition will continue indefinitely. 
The effects of the strain may even have been already more serious 
than appears on tbe surface, for while it is possible to judge roughly 
the general condition of those working in the factory to-day, little 
information is available concerning the large number of workers 
who, for one reason or another~ and often because they find the work 
too arduous, are continually giving up their employment. This 
is an important point which is liable to be overlooked, since the 
supply of labor has hitherto been adequate to fill their places. The 
irritability and nervousness mentioned by the commission on in
dustrial unrest are moreover well-recognized symptoms ·of fatigue, 
while it must not be forgotten that the effects of fatigue are ac
cumulative. How great is the burden imposed upon women by a 
12-hour shift is shown by the following extract from a report 
recently prepared for the commi~e upon . an inquiry amongst 
individual women as to the conditions of employment in a factory, 
where much of the work was heavy in character: 

• These reports (eight In number) have been pubUshed aud can be purchaBed through 
the usual channels. 

80935°-19---6 
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It appears that out of 140 women 00 were having under eight hours' sleep to 
fit them for a night of 12-hour shift plus traveUng time. Moreover, out of 
146 women only 16 felt that they were able to go out"llt aU during the week. 
Where replies were not given It was in general because of the obvious absurdity 
of asking the women what they did In their spare time, atter having heard 
their account of domestic responsibilitY. 

It mily therefore be very strongly urged that these houI'll of work, coupled 
with the distances to be traveled.,. are such as to preclude the womell taking any 
outside interests if they are to get sufficient rest. It is obvious that the majority 
of the women recognize this and are content to save themselves only for their 
work. Such a sacrifice may be with justice demanded for a short period 
through the exigency of a great an!1 nnexpected emergency, but should certainly 
not be_ enfol'ced for a longer duration than is absolutely necessary, It may 
again be noted that already many of these women haYe WQrked on these ~ong 
hours for j ) months. 

158. After careful consideration of all the circumstances, the com
mittee are convinced that the maximum limits of weekly employment 
provisionally suggested a.re too high except for quite short periods, 
or perhaps in cases where the work is light and the conditions of em
ployment exceptionally good. In the great majority of cases, how
ever, the hours of work should now be restricted within limits lower 
than those quoted in paragraph 140 a.bove. It is impossible to lay 
down a single rule as to the best hours in all cases j the best scheme 
can only be determined after a careful consideration of a number 
of different factors, e. g.: 

(a) The strain involved in the work, its character (heavy or light, 
continuous or intermittent), the mental demand which it makes upon 
the worker, and the length of process. 

(b) The extent to which the pace of the work is governed by the 
machine. 

(c) The factory environment-temperature, ventilation, etc. 
(d) The individual physical capacity of the workers, and their 

age, sex, and experience. . 
(e) The organization of the factory (including welfare super

VISIon. 

(I) The sufficiency and suitability of the workers' food, canteen 
accommodation, etc. 

(g) The arrangements of the hours of work (spells, breaks, and 
pauses). 

(II) Conditions outside the factory-e. g., housing and transit. 
159, In a.rranging the hours of work for a factory allowance 

should be made, as far as discipline and organization permit, for the 
fact that the best hours of employment will not be the same for all 
processes, even in the same factory, 

160. Though no exact statement is possible as to how far the reduc
tion of hours can advantageouslv be carried out, either now or in 
the near future, it is not without significance that so experienced an 
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employer as Lord Leverhulme should be now advocating the estab
lishment of a six-hour day. Though many will not be prepared at 
the present time to agree as to the feasibility of so radical a proposal 
the ground on which the proposal is advocated, as stated in a memo
randum submitted to the committee, appears worthy of quotation: 

But under the present system of hours of work the thorough education of our 
children is practically impossible. An absolutely essential step In the direction 
of a more efficient educational system is the shortening of the hours of labor 
and the improving of the conditions of living for tbe worker. 

We' sre only just beginning to make a considered study ot the inefficiency 
and resulting waste that Is produced by fatigue. We c,an not claim even yet 
that we bave any. very profound knowledge on the subject" but the' wasteful
neSl ot fatigue hus been abundantly proved by the researches already made. 
Therefore It Is essential that work in the factory, the workshop, and the office 
should be 80 arranged a8 to avoid fatigue, and by maintaining the general 
health of the workers, to prolong their activity and increase their skill and 
efficiency, 

MOl'eover, modern conditions of production requiring costly plant, machinery, 
and factory buildings make It obvious that such division of the 24 bours must 
be made as wlil (whilst utilizing the mechanical utilities to their utmost 
capacity 80 as to get as large an output from plant, machinery, and mechanical 
utilities as possible) tend to relieve the human element from fatigue. Only liy 
80 doing can we reduce to a minimum all overhead charges for interest, depre
cIation, and rent, etc. 

It Is obvious from the above that when our modern industries are run on a 
less fatiguing system of say two shifts each of six and a half hours with halt 
an hour oft for meals (making six working hours in all per day). the efficiency 
of the worker by thus avoiding fntigue can be Increased by at least 33 per cent, 
antI consequently that as much work can readily be done in six worldng hours 
as under present conditions is done in eight. But in addition to the ability of 
the employee to produce as big an output in six hours as is now produced in 
eight, there would bl' the added advantage that the plant, machinery, etc., would 
be running for 50 per cent longer time, viz, 12 hours .instead of eight, which 
running ot machinery would reduce the overhead charges proportionately and 
Increase the output enormously. 

At the close of the war we shall be in a unique position to try this experiment 
119 a Nation. We shall want all the output of manufactured goods we can pro
duce. We shall not have immediately the power largely to increase our plant 
and machinery. We shall have the return of our heroes from tbe field of battle; 
therefore we shall bave ample supply of labor to test the experiment. The 
world's demand for manufactured articles after the war will be overwh~lming 
and unprecedented. 

The six·hour wOl·king day does not mean some hours gained for loafing. ,It is 
not intended to produce a loafer's paradise within the United Kingdom, and I 
Slty, without hesitation, that there is not a single man or woman of those who 
would be benefited by a six-hour working day who would not feel themselves 
to be Insulted if he or she were thought capable of viewing the proposal In 
that light. 

161. Though the extent to which hours of labor can be advanta
geously reduced must necessarily vary, the committee desire strongly 
to emphasize their opinion that the time is now ripe for a further sub-



84 INDUSTRIAL HEALTH ~ND EFFICIENCY. 

stantial reduction in the hours of work. If this be effected with due 
regard to the varying conditions 'prevailing in different branches of 
industry, they are satisfied that reductions can be made with benefit 
to health and without injury to output. It is highly significant in 
this connection that the Government should have recently announced 
their decision to introduce an experiment in some Government na
tional factories of a week of 50 hours. It is to be hoped that the ex: 
periment will be closely watched and its results accurately recorded. 

162. It must be obvious that any reduction. of hours which can be 
accomplished witho,ut loss of output is profitable not only to the em
ployer, in that it reduces running expenses, but to the worker since 
even if his or her daily measure of work involves the same amount of 
fatigue a longer period is left for recovery, for the enjoyment of 
adequate sleep and rest, and for the necessary opportunity for recrea
tion, exercise, and the discharge of the ordinary duties of citizenship 
and domestic life. 



SECTION VI.-SHIFl'S, BREAKS, SPELLS, PAUSES; AND HOLIDAYS. 

SHIFTS AND DAILY HOURS OJ!' EJ[PLOY1rIENT. 

163. If weekly hours of employment are limited, as suggested in 
the last section, it necessarily follows that average daily hours of em
ployment will als~ be confined within moderate limits. The special 
questions which arise in regard to them can therefore be dealt with 
briefly. 

164. The daily employment of workers is organized in single shifts, 
ill double shifts, or in three shifts. From the point of view of output 
bingle shifts are open to objection owing to the large number of hours 
out of the 24 during which the machinery lies idle. In the earliest 
stages of the war, when it was frequently found impossible to organ
ize a second shift owing to the dearth of workers, and especially of 
skilled operatives, an endeavor was made to secure larger output by 
prolonging the hours of employment, men, and even women, being em
ployed over long periods for 14. Or even 15 hours a day. For reasons 
nlready uxplained it is now generally recognized that these long hours 
are unprofitable, and that much shorter hours can be worked without 
any loss of output. Many munition employers, as a result of recent 
experience, now take the view that for women and young persons a 
12-hour day is too long, and hours are now frequcntly limited to a 10-
hour or even a shorter day, longer hours being only worked occasion
ally to meet special emergencies. 

165. Double shifts are the form of employment now most commonly 
adopted. Though for reasons to be stated in a later section, night 
wOl'k is in itself open to serious objections as a permanent part of the 
industrial organization of the country-at least, so far as women are 
concerned-it must for the present be regard~d as inevitable, at any 
rate, for adult workers, since it enables the machinery to be ~mployed 
for the greater part of the 24 hours; and so long as the hours of work 
are not unduly long, and due ·attention is paid to the environment of 
the worker, it is undoubtedly productive of increased output. 

166. For men the two shifts are most commonly each of 12 hours' 
duration, though occasionally to meet local conditions the night shift 
is of 13 hours, as compared to 11 hours of the day shift. Such an 
arrangement can hardly be economical, in view of the greater strain 
involved by night work, and the arrangement should certainly be 
avoided wherever possible. Where the nature of the work does not 
render it essential that the end of one shift should coincide with the 
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commencement of the next, it is unquestionably advantageous to leave 
an interval between the two shifts. The shorter hours thus rendered 
possible are beneficial from the point of view of both the health of the 
workers and of output. Apart from this, opportunity is afforded for 
cleaning and, ventilating the shops-a matter of much importance. 
This point was emphasized in the circular issued by the Home Office 
with their general order of September, 1916. They stated: 

The Secretary of State desires to emphasize the desirability of alklwing aD 
Interval of half an hour or more between the two shifts unless the process is one 
;vhich must necessarily be carried on continuously. Such an int~rval Is of great 
value in affording an opportunity for cleaning and ventilating the shops. 

167. :Men are occasionally employed on a system of three 8-hour 
shifts. Of the operation of this system in certain steel works a 
prominent trades-unionist spoke as follows: 

While it is too early to make any definite statement as to the effect of the 
ehange upon the health of the workers, employers had borne testimony to the 
great suecess of the change; bad men had become' good and good men better. 
Under the old system a worker was completely worn out by his work; under 
the new system be WIl8 able to take up hobbies Buch as allotments, bowling, or 
fishing, which kept him out of the public house. Thus at one place it was re
ported that among a population of over 30,000 people there had not been during 
the last year.a single conviction for drunkenness; tbe shorter hours enabled 
the worker to get home and get dressed and .generally encouraged self-respect. 

168. If only on account of the dearth of male workers the system, 
whatever its advantages, is not capable of general adoption at the 
present time. 

169. The three-shift system, especially for women, has much to 
commend it where it can be organized. It imposes little or no strain 
upon the workers, while the perious for which the machinery stands 
idle are much reduced. Difficulties in regard to an a.lternative supply 
of. labor do not arise to the same extent as in the case of men, and 
there is no doubt that the three-shift system yields the best results 
where it can be arranged for. The strain of night work, indeed, the 
strain of work generally, is sensibly diminished. Greater vigor of 
work is maintained throughout the shift; less time is lost by un
punctuality or illness. In the eight-hour shift each hour has a sus
tained value in contrast to the diminishing value of the later hours in 
u longer shift. The night shift, which is the most trying, recurs 
('very third instead of every other week. 

170. On the other hand there are certain difficulties of organization 
\;hich have to be surmounted: 

(a) Male tool setters have ordinarily to ~ employed on two 12-
lJOur shifts. Difficulties consequently arise in combining the hours of 
]flen and women workers, notably as regards meal hours and the 
bupervision of work. 
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(b) The break f~r meals being· limited to half an hour maY'afford 
un inadequate time for refreshment, especially at night. 

(c) Time may be lost at the change of shifts. 
(d) Workers may object through fear that shorter hours will mean 

smaller wages. 
(e) The benefit of shorter hours of employment in the factory 

may be lost through misuse of leisure time, or by its devotion to 
household duties. Difficulties are also sometimes experienced in the 
home and in lodgings through meals being required at times incon
,"cnient for other workers. 

111. Experience shows that these difficulties, though substantial in 
particular" cases, are seldom insurmountable; there are numerous 
instances throughout the country where the taree-shift system has 
been successfully organized. Thus, it was reported of one firm-

The firm believe the three-shift system to be the best tor output and health. 
They are satisfied that the difficulties are not substantial and that they can all 
be met by reorganization and shop management. They" consider there. should 
never be a shortage of material, loss of time. friction in taking over shifts, or 
nny of the other difficulties aneged against the three-shift system. In their 
opinion - - - all the alleged difficulties 'can be overcowe. 

BREAKS. 

112. The ordinary daily h<!urs of work are organized under the 
a; two-break" system or the" one-break" system. Under the former 
work usually commences at 6 a. m., and the ordinary breaks are half 
lin hour for breakfast and one hour for dinner. Under the" one
brpuk" system work commences after breakfast at 7 or 8 a. m., and 
there is generally only a single break of one hour for dinner, though 
I! Lreak for tea is provided where it is necessitated by the hours of 
working. This break is. generally of half an hour's duration but is 
sometimes reduced to 15 or 20 minutes in order to permit the workers 
to return home earlier. In the case of women and young persons 
this limitation of the interval for tea is only allowed where adequate 
j.1rovision is made for the workers to obtain tea in the works and for 
tea to be actually ready for them as soon as they stop work. 

173. Prof. Loveday has devoted considerable attention to investi~ 
gating the conditions of the" one-break" system, and the resul~s of 
his inquiries are set out in his memorandum on The Causes and 
Conditions of Lost Time, which is inCluded in the committee's 
interim report on Industrial Efficiency and Fatigue. He suggests 
that the system has the following advantages: 

(a) A large number of" quarters" are lost before breakfast. To 
some extent this loss is no doubt unavoidable and due to the workers 
being fagged, to minor ailments (colds and rheumatism) or to transit 
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difficulties; but much of the loss is avoidable. In his opinion the 
shortness of the spell before breakfast increases the temptation to 
miss it. He says: 

The regularity wlth which a greater number of qu~rters is lost on c~rtain 
days indicates deliberate choice of those days, and the preference for" sleeping 
In .. OD Monday even when there has been no Sunday shift disproves any "direct 
connection between overtime and much of the loss of early hours. . 

(b) The amount of time lost before breakfast is often sufficiently 
large to cause serious disorganization. 

(c) It is only a minority of workers who can put in their best 
work before having a proper meal in the morning. 

(d) There is less interruption of work. Dr. Vernon, in his first 
report (see Memorandum No. 12), has called attention to the large 
amount of time which is lost in starting and finishing work. 

174. Prof. Loveday, in paragraphs 51-54 of his report, gives par
ticulars of a number of factories in which work before breakfast has 
been abandoned with good results. Even where the change has 
involved a small reduction in the number of weekly hours this reduc
tion has frequently been more than compensated for by the reduction 
in the amount of time lost. Apart from a conservative feeling 
against any change objection has been made to the adoption of the 
"one-break" system on the ground that-

(i) Where a reduction of hours is involved a loss of wages is 
feared. 

(ii) Domestic inconvenience may be caused through the worker 
requiring his breakfast before he leaves home. 

(iii) A later start may involve a later hour of finishing work. 
(iv) The workers do not in fact always get a good breakfast 

before they start. On this point a representative trades-unionist 
stated that-

In some cases the II single break" system is in force under which work gen
erally starts at 7. This arrangement is based on the assumption tllat the 
worker will have had breakfast before he comes. ''"here, as is frequently the 
case, workers have to travel an hour or more to reach the works, this involves 
a very long period without food, in addition to the fact that an early start 
frequently involves at any rate a lmrried breakfast and, in some cases, none 
at all. Even the men get a Sinking feeling and can not work properly. It is 
worse for women. 

175. Prof. Loveday is doubtful as to the force of the first three of 
these objections. As regards the last he suggests that, where the 
workers live far from home, work should commence at 8 a. m. rather 
than at 7 a. m. Where the earlier hour is adopted it is gene,rallY 
desirable that a short break for refreshment should be provided in, 
the middle of the morning, and the Home Office general order of Sep
tember, 1916, requires in the case of women and young persons thut-
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When "'ork commences before 8 a. m. and no interval Is allowed for brenk
fast an opportunity sball be given to the workers to take refresbment during 
the morning. 

17(;. Prof. Loveday's view that the "one-break" system is prefer
aLle to the" two-break" system is confirmed by the evidence of em
ployers 1\'ho have practical experience of it. Thus Sir William 
Mather, as a result of his great experience, informed the committee 
that-

The two bours belore breakfast were practically wasted owing to the long 
walk to the works, the absence of breakfast or the temptation to get a drink 
on the way to work In order to keep warm. Both morally and physically the 
worker was a better man if he had a good breakfast with his family before 
leaving for work. His firm tried the experiment for a whole year and the 
results were sucll as to leave them no hesitation in adopting the system per
manently and nothing had since occurred to modify their views. The chango 
bad proved salutary as well liS profitable. Thrift and sobriety had been en
couraged. The worker was a better Individual. Even now that owing to the 
war tbey were working two 12-hour shifts they still attached great importance 
to the day sllift only starting work. after breakfast. 

177. Dr. Vernon, in his memQrandum (see Appendix C) on A Com
parison of the Systems Employed for Dividing Up Working Hours 
into Spells and Breaks, gives the results of inquiries into the output 
of workers before breakfast; he thus summarizes his conclusions: 

Day-shift workers on the one-break system were found to work up'to their 
JIIaxlmum output each morning rather more quickly than the night shift 
worked up to their maximum: but day-shift workers on the two-break system, 
In which work was begun at 6 a. m., and was followed by a breakfast Interval 
at 9 a. m., had 7 per cent to 18 per cent less output In these three prebreakfast 
hours than the night-shift workers had In .thelr first three working hours. This 
was presumably due to the night shift having had a good meal before starting 
work. 

SPELLS AND PAUSES. 

178. Attention has already been drawn to the importance of the 
proper distribution of rest pauses in providing against fatigue. In 
America, much attention has been devoted to the proper length and 
distribution of pauses, and this is one of the most important aspects 
of " scientific management." In this country, as yet, the subject has 
received but little attention. Experience has indeed proved that 
under present circumstances many· women and young persons can 
not profitably be employed for the full spell of five hours on continu
ous work as allowed by the factory act, and even where the spell is 
somewhat less than five hours, there isa general tendency among 
cmployers to allow short intervals for refreshment in the afternoon, 
and frequently in the morning also. These pauses not only provide 
an opportunity for refreshment, but a period of rest and recovery 
from fatigue, and a break in the monotony of the work. 
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179. Dr. Vernon, 'ill paragraph 31 of his'report on Statistical in
formation concerning output in relation to hours of work (Memoran
dum No. 12), draws attention to the importance of this subject. He 
says: 

The custom in many munition works is for the operatives to work for a spell 
of five hours, and then, after an hour's interval, for another spell of four and 
a half to five hours. Such spells are undoubtedly too long in many types of 
munition work, but if a second break Is introduced in the working day much 
extra time is lost In starting and stopping work. If the operatives are left to 
themselves, they take rests at irregular and often unsuitable times. Hence it 
would be much better if, the rest pauses were chosen for them. For instance, a 
lO·minute break in the middle 'of the morning and afternoon spells, during 
which the operatives remain at their machines, but take tea or other nutriment 
brought them by boys or by traveling canteens, has l>een found a valuable aid 
to output in some munition works. Some types of work need longer and more 
frequent rest pauses than others, and the best times can be determined only by 
experiment. After being fixed they should be made compulsory, and rest pa nses 
at other times be checked so far as possible. 

180. In his memorandum on A Comparison of the Systems Em
ployed for Dividing Up Working Hours into Spells and Breaks, Dr. 
Vernon records the results of certain inquiries into the output on five 
hours' spells; he concludes that-

Five·hour spells of work are too long, for it appeared that by cutting up the 
lO·honr day into three spells of, e. g., 4, 3 and 3 hours, separated by two breaks 
(the first of which is too late to function as a breakfast break) the output might 
be increased 5 per cent to 12 per cent above that experienced when two 5·hour 
spells were worked. What Is probably a better system still of avoiding 5-hour 
spells Is to stop work for a quarter of an hour in the middle of each spell and 
provide the workers with refreshment by means of traveling canteens. The 
Introduction of one such extra I-hour break in a cartridge factory, together with 
the abolition of the breakfast interval, increased the hourly output 5 per cent. 

181. In the same memorandum Dr. Vernon also records certain data. 
he collected as to rests voluntarily taken by workers. In the case of 
some men engaged on hand-tapping fuses he foundthat-

On un average they took seven to nine minutes of voluntary rest pauses in all 
except the first full hour of work i and as they were all of them men who had 
bet'n engaged for Dlany months on the operation and were paid at piece rates. 
there cun be no doubt that they found by experience that such pauses improvlo'd 
their total output. It WIIS curious to note, however, that they worked on no sort 
of system, but often took rests In a most h·regular manner. 

182. Dr. Vernon expresses the opinion that rest pauses are essential 
in active work for both men and women, though as might be antici
patl'd he found that the extent of these volunta.ry rests varied greatly 
according to the extent to which the nature of the work involved 
enforced periods of inactivity. 

183. So far as the committee are aware, but few firms have made 
any endeavor to investigate scientifically the particular distribution 
of rest pauses needed to secure the best output in their own works. 
The following case of the advantage of such pauses may be quoted 
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from the memorandum on Incentives to 'Vork, included in the com
mittee's interim report: 

A group of workers, men and women, paid on a time wage, were found em.
ployed from 8 a. m. to 8 p. m., with two half-hour meal intervals, at the 
pracel!ll ot emptying and filling a serio>!! of presses. Each press, after being 
filled, hu to be left under hydraulic pressure for 35 minutes, during which 
time other presses In the series nre emptied and filled. The management calcu
lated the numher of presses to each series, which would allow the work to be 
done In 35 minutes at a reasonable pace. but the workers on their own initiative 
bave adopted a dltl'erent method. They work with a rapidity so organized that 
tbe series of presses Is emptied and filled In less than 25 minutes, after which 
they rest tor 10 or 12 minutes until the time comes to begin again. The work 
entails the expenditure of a fair amount of physiCal energy, and It was interest
ing to watch these operativea swing into their labor 10 order to obtain their 
rest pause. 

lIOLIDAYS. 

18·1. The committee consider it most important that the ordinary 
factory holidays should be maintained. .As a trades-unionist put it-

It once In evel"y two or three months II man could bave two or three days off 
It would prove the finest medicine, much better than a bonus as extra pay. 

185. The evidence leaves no doubt as to the beneficial effect of such 
holidays both on health and output. Dr. Vernon, in his further re
port on output in relation to hours of work (Memorandum No. 18), 
thus describes one case which he investigated: 

In the February-April period * • * the hourly output had risen to 
123. • • • Though the hourly output during the February-April period 
was fairly steady, the workers had not become completely adnpted to the re
duction of hours from a normal 12-hour to a normal 10-hour' day which had 
been effected tour weeks previously. After Easter, when they had a full week's 
holiday, their relative hourly output went up to 134 on the average and re
maiued fairly steady tor the next eight weeks, although the actual hours of 
work were slightly greater thnn before Enster. * • * 

After a week's holiday at the end of August the hourly output weut Ull again 
to its May-June level, bnt It was not until October or after another holiday 
(the four days ordered by Government) that a marlmd rise of hourly output 
set In. This rise continued in subsequent weeks until, in the fOl"tn,ight before 
Christmas week, It reached the astonishing figure of 177. 

186. In commenting on these figures Dr. Vernon points out that
The workers, refreshed and more vigorous, unconsciously start work on a 

blgher level of speed and maintain that level permanently, whereas a reduction 
ot hours unaccompanied by a hOliday, i. e., by a chance of brealdng through 
settled habits of work, is generally very much slower in conducing to the de
sired reaction. 

181. Prof. Loveday, in his memorandum on The Causes and Condi
tions of Lost Time (see the cOlmnittee's interim report, pp. 52, 53), 
draws attention to the beneficial effect of a holiday in reducing, ihe 
amount of broken time due to sickness. He quotes an instance in 
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which the sickness rate for the three weeks immediately following a 
considerable holiday at the end of August and beginning of Sep
tember, 1916, was 4.2 per cent as against 5.4 per cent in the week im
mediately preceding the holiday, and 8.6 per cent in the week before 
that. The rate had not been so low for many months previously. 

188. Another aspect of the question of holidays is that they afford 
much needed opportunities for carrying out repairs to plant and 
machinery; in the absence of such opportunities the defective con
ditions may become so serious as materially to affect output. 

189. The committee desire specially to emphasize the need for 
giving periodic holidays to members of the management and to fore
men. They can not take odd days off like the ordinary worker, and 
cases of temporary breakdown have been regrettably common. 



5El.'TION VII.-SUNDA Y LABOR AND NIGHT WORK. 

SUNDAY LABOR. 

Man, man Is the great instrument that produces wealth. The natural ditfer
enee between Campania and Spitzbergen Is trifling when compared with the 
Ililference between a country Inhabited by men' full of bodily and mental vigor, 
nnd a country Inhabited by men sunk In bodily and mental decrepitude. There
fore It Is that we are not poorer but richer, because we have, through many 
ages, rested from our labor one day In seven. That day Is not lost. While 
Industry Is suspended, while the plough lies In the furrow, while the Exchange 
Ii' Silent, while no smoke ascends from the factory, a process is going on quite 
as Important to the wealth of nations as any process which is performed on 
more busy days. Man, the machine of machines, the machine compared with 
"'hieh all the contrivances of the Watts and Arkwrights are worthiess, Is 
repairing and winding np, so that he returns to his labors on the Monday with 
clearer Intellect, with livelier spirits, with renewed corporal vigor. Never will 
I believe that what makes a population stronger, and healthier, and wiser, and 
better, can ultimately make it poorer.-(Macaulay, speech on the 10-hour bill, 
House of Commons, May 22, 1846.) 

190. The most urgent problem awaiting the consideration of the 
c.ommittee at the time of their appointment was that of Sunday 
labor. Partly on account of the heavy demand for output and partly 
through the attraction of the higher rate of wages payable, Sunday 
labor for men was common. Sometimes the hours were the same 
as on weekdays; sometimes they were shorter, work commencing 
later or finishing earlier. Elsewhere they were longer than on 
ordinary days as when the transfer from the 12-hour day shift to a 
12-hour night shift was made by working for a continuous period 
of 18 hours, one shift working (say) from 6 p. m. on Saturday to 
12 noon on Sunday, and the other from noon on Sunday to 6 a. In. 

<.on Monday. 
191. The employment on Sundays of :women and boys was much 

more restricted and was only allowed on special application to the 
Home Office. In October, 1915~ for the whole of the United King
clom there were in operation about 50 orders allowing the employ
ment on Sundays of women, girls, and boys, and also about another 
30 for boys only. As a rule such employment was only sanctioned 
when hours of work on other days of the week were limited, and even 
when it was allowed it was usual to impose restrictions, such as-

(a) That women and young persons 'should not be employed on 
two consecutive Sundays; 

(b) That they should haye time off on Saturday; 
93 
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(0) That they should only be employed on Sunday in cases of 
emergency; 

(d) That they should be employed for a portion· of Sunday only. 
192. S'llinday labor i& Vn. itself tmpopulal'.-There exists a large 

body of opinion that the seventh day, as a period of rest, is gO(;,! 
:l'or body and mind. Employers object to it on the ground th:~: 
supervision is difficult,. and that it imposes a severe strain on fore
Dlen, substitutes being difficult to obtain. In the early days of the 
war high rates of pay made Sunday labor popular with mallY 
workers, but this popularity has steadily decreased and any difficulties 
involved have generally proved capable of adjustment. High rates 
of pay OD the other hand have been a.nother objection raised by em
ployers who have also complained of inc:reased cost of running their 
works. Sunday labor is in fact only defensible if it can be shown to 
be productive of greater output over a longer or shorter period. 

193. But Sunday labor is uneconomical.-As has already been 
pointed out, fatigue may be mental as well as physical. Account has 
to be taken not only of the hours of labor, factory environment, and 
the physical strain involved but also of ~onotony, which may prove 
as serious an obstacle to good output as physical fatigue. The cure 
for fatigue, whether physical or mental, lies in adequate periods of 
rest, and the problem of Sunda.y labor is primarily one of the extent 
to which the worker requires weekly or periodic rests if he is to re
tain his health and energy over long periods. 

194. The evidence is conclusive that Sunday labor by depriving 
the worker of his weekly rest offers him no sufficient opportunity for 
recovering from fatigue, and is not productive of greater output ex
cept for quite short and isolated periods. Employers stated in evi
dence, that though attendance on Sunday is "generally good it is not 
always accompanied by a satisfactory individual output; not infre
quently aholiday spirit is apparent. 1\Ioreover, attendance at work 
on Sunday is often accompanied by bad timekeeping on otMr days 
of the week. Statements have been made that seven days' labOJo" only 
produces six days' output, and that reductions in Sunday work have 
not in fact involved any appreciable loss of output. Trades-union 
officials haTe complained that their members were getting tired and 
needed more rest. In several instances they pressed for the reduc
tion of Sunday work. 

195. Evidence in the form of statistics of output in regard to Sun
day labor is not easily obtainable. Even when the output of work 
has been such as would in normal circumstances permit of the col
lection of exact data, the rapid growth in the number of persons em
ployed, the grea.ter employment of wom~n, the increased efficiency 
of inexperienced workers, and other similar causes have generally. 
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rendered comparisons difficult, unrelia.ble, and impossible. Eveh 
where the data was available the lnAlliI.gement ha.ve not generally 
found it possible to arrange for its collection and tabulation. Thu 
representative of one important firm, however, informed the COID

mittee that in one of their shops where heavy machine work. wa~ 
done by mem of good average trade-union type they ha.d by extend
ing the relief at the week end reduced the average. weekly hours 
from 78t to 65t. Though the normal hours were' thus reduced 
by 13, the average number of hours (60) actually worked du.ring 
the three months succeeding the change excee4ed the a.verage num
ber of hours (591) worked during the six months preceding th~ 
change. Moreover, in his opinion the output per how: was impmved. 

196. Prof. Loveday, who conducted. certain inquiries intn lost time, 
states in parag,raph 11 of his memorandum (see the committee's in
terim report on Industrial Efficiency and Fatigue)-

In 110 far as, long heura lead to less of time by fatigue and. sickneas,. tnsll!tence 
on them Is most deplorable. The keenest men are not always the most robuBt, 
aod It Is the keenest whIJ have· most stzaia: to beal'. The !rows gained are Im0re 
cOPtly than the bosrs kist. .. .. • The e1J:ects of Sunday labot" are,- as lIas 
DOW been reeogmed. still WOl"Se than those of overtime hours in the evening or 
OD Saturdl1l' EfternOOll. 

191. Dr. Vernon, in the course of his investigation r concerning 
output in relation to flOurs of workr has shown tha.t in the ease of a. 
body of 80 to 100 women that the redudion of the hours of employ
ment by the stoppage of Sunday work involved no reduction of out
put, though the full eff'ect of the change took a few months to operate. 
A similar investigation in regard to a body of 56 men, sizing and 
fuse bodies, showed that though the- number of nominal hours of 
work were by the cessation of Sunday labor reduced by six, the time
keeping was so much improved that the actual hours of work re
mained the same. The withdrawal of Sunday laool' seems to have led 
the men to observe much more regular hours and during their regular 
hours to increase their ordinary output some 16 ~ cent above its 
previous level. The abolition of Sunday labor has: sometimes been 
demurred to on aecount of the low Monday output, which frequently 
follows a week-end rest. Dr. Vernon, however, pointed out that in. 
the cases quoted, though the Monday output was low compared to 
other days of the week, it reached a considerably higher level than 
was ever obtained in the abseXlce of a week-end rest. 

198. The committee, in their Memorandum No. 1t submitted in 
November, 1915, to the ministry, on Sunday labor, expressed their 
conviction that if the maximum output was to be secured and main
tained for any length of time a weekly pedod of rest must be allowed. 
Except far quite short periods, continuous wark1 in their view1 is a 

I 

'Iee paragraphs. UI-UO above. 
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profound mistake and does not pay. Output is not increased. On 
economical and social grounds alike this weekly period of rest is 
best provided o~ Sunday. Speaking generally, the relief from work 
on Sunday is more urgent for women and young persons' than for 
adult men and for men on overtime than for those o'n double shifts. 
The need may also vary somewhat according to the number of hour!! 
worked during the week and the environment and character of the 
work, but the committee consider that the discontinuance of Sunday 
labor should be of universal application and should extend to all 
classes of workers, except that where the work must necessarily be 
continuous special arrangements will be necesssary. ' 

199. Acting on the recommendations of the committee, the ministry 
in December, 1915, issued a ci:rcular on Sunday labor to all controlled 
establishments, in which the following opinions were expressed: 

The minister Is of opinion that it is necessary in the interests both of the 
workers and of production that a weekly rest period-preferably Sunday
chould be secured to all workers. 

This recommendation applies equally to all classes of labor, male and female, 
adult and juvenile, though there must be certain necessary exceptions in the 
case of labor such as that employed UpOI). furnaces which could not be discon
tinued without grave dislocation. Even in these cases, though It may not be 
possible to arrange for a general rest on anj particular day in the week, it 
would still be desirable so to arrange the work that all persons engaged upon 
the work had, if on different days, a regular period of rest. 

It'is In the opinion of the minister preferable to work a moderate amount 
of overtim~ In the week, allowing a break on Sunday, rather than work con
tinuously from day to day. It is still more strongly his view that wllere over
time is worked in the week Sunday labor is not desirable. 

200. The ministry subsequently appointed in consultation with the 
Home Office a committee to consider demands for Sunday labor and 
to secure its discontinuance wherever possible. In April, 1917, a 
further letter was is~ued by the ministry, in which it was stated 
that--

The minister, after further consultation with the varIous dep'artments con
cerned, is of opinion that It is advisable that Sunday labor, with the exception 
of shifts beginning on Sunday night or ending on Sunday morning, or of work 
In connection with the necessary repair of plant machinery, should be discon
tinued as far as possible ~rom the beginning of May, and would be glad if you 
would make arrangements in your establishment to that end. 

201. During the past two years there has been a steady and con
tinuous reduction of Sunday labor. From reports of the various 
commissions appointed in July, 1917, to inquire into the causes of 
industrial unrest it is evident that what Sunday labor still remains' 
is unpopular and more than one commission urged }ts discontinuance: 

The temptation to engage on Sunday labor so as to earn higher rates of pay' 
has been pointed out to us as being conducive to overstrain, and we believe 
that It will be generally recognized that Sunday labor (which still prevails to 
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lIOme extent) should IJe discontinued eXcept to. meet absoluteemergeucies. 
(Nol·theast area.) 

'We cOnsider t1illt overtime and!$unday work should 'be reduced as much as 
Possible. We do not believe that they increase production iii the long run. We 
recognize that things are much bl'tter in this respect than they were, 'but there 
111 still room for improvement. (West Midlands area.) 

The amount of overtime and. week-end and Sunday work should be reduced 
to a minimum, subject to the exigencies of the national requirements. (Lon
don and Southeastern area.) 

202. The committee recognize that the amount of Sunday labor 
at any moment. must necessarily vary to some extent according to 
the nature and degree of the urgent demands for the immediate de
livery of particular types of munitions. Figures, however, collected 
by the Ministry of Munitions show that in controlled establishments 
engnged on noncontinuous processes the numbers of men and women 
employed on Sunday were, in January, 1918, very' sl:lbstantinIly 
smaller than they had been 12 months earlier. . 

203 .. As regards orders made by the Home Office authorizing the 
employment on Sunday of women and young persons . (other than 
volunteer workers not employed during the week), the position>lon 
January 31, 1918, was shortly as follows: 

Genet'al O/,derB.-(i) The general order (Munitions of War) aHows tile Sun· 
day employment of workers employed on the three·shift system, and also (whcre 
authority is granted by the superintending· inspecto~' of. factories) 'of wOI·Uel'. 
on the two-shift system, If 8 oay oly is given in lieu of Sunday. No informa· 
tlon is available 8S to the number of firms taking advantage of the:;e." con· 
cessions. 

(II) An order for national filling factories authorizes the employmcnt of 
women and young persons over 16 years on alternate Sundays, with a, weekly 
limit of 60 hOUl'S (excluding mealtimes). Little use is made of this alteruatlve. 

Special orders fo/' individual 1Corks.-Particulars of these orders are set out 
In the following table: . 

Exton! 01 Sunday work. 

~:=~nv::;!.~:re<l,!rigoo;,;::.::::::::::,::::::::::::::::::: 
(' .-{'",.s in which .. day olf is allowed in lieu ......... . 
D.-{'ases under I>-hour shilt.ystems .................. . 
K-Other CBse.: 

Number 01 orders aO'octing-

nu~o~: of 1-----.------,----
factories. Women Girls 1 Bon 

(ovor 18). (14 to 18). (14 to i8). 

, 1 
6 

33 
17 

~ """""3' ···········5 
29 4 8 
16 4 0 

Two Sundays in three ...... ;................... I 00 ............... 00..... 1 
On. Sunday in two............................ 9 7 2 4 
One Sunday in three.; ....................... ~. 5 5 ....................... . 
One Sunday in lour ............................ 1 ____ 6_+. ___ 6-:-___ 2-1 ____ 3 

TotQJ ..••••••••••••••••• , ••••••••• ,........... '73 : .......... ,f ... , ........ ····· .. 00 ••• 

-N. B..c....,The above statements take noaccoullt of coul'se of cases wbere night 
work ends on Sundar morning or begins on Sunday ilight. 

: P..~fu~~::: :::s::'::~:~~t ~'!!f::;r.::~~~~~!rl,~~::~ ~~:r~~~10clY throe hours OD two MondaYl 
In three-the third Monday being Iree Irom employment. .... . 

'In live instances theSBIIle lactory is represented twice under the hondings A to:e. 

80035°-19-7 
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204. Subsequent experience has fully confirmed the original recom
mendation of the committee that it is essential for health and output 
alike that Sunday labor should be co"nfined to-

(a) Sudden emergencies, including the making up of arrears in 
particular sections; and 

(b) Repairs, tending furnaces, etc. (the men so employed being 
given a corresponding period of rest'during some other period of 
the we.ek). 

205. Such temporary. concessions as may be unavoidable should be 
confined within narrow limits and terminated as soon as practicable. 

NIGXT WORK. 

206. There is no legal restriction upon night work for men. It is 
only legal for boys in certain specified continuous processes. The 
employmellt of women at night has been prohibited for more than 70 
years in the textile trades, and has never been allowed in non textile 
trades since they were brought under the provisions of the factory 
acts 50 years ago. It was finally abolished by international agree
ment from 12 E\1ropean countries which signed a convention drawn 
up at the international conference held at Berne in 1906. These coun
tries included, in addition to Great Britain, Austria and France, 
Germany,Belgium, Italy, Portugal, Spain, and Switzerland. The 
agreement was based upon the results of inquiries into the effects--
economical, physical, and moral-of night work for women. 

The objections to night work may be shortly summarized as fol
lows: 

(a) It is uneconomical owing to the 'higher cost of wages, lighting 
and heating. 

(b) Supervision at night is not always sO' good as by day owing 
to less effective lighting or to the employment of fewer or less ex
perienced foremen. 

(c) The inferiority of lighting may make work and especially 
fine work more difficult. 

(d) The workers may be unable to obtain adequate sleep by day. 
This may be the result of the dislocation of the ordinary habits of 
life or of social causes, e. g., noises and disturbances, or the care of 
children. Workers are tempted to curtail their period of sleep 
through rising to join the family midday meal or to obtain some 
recreation and amusement. . 

(e) Social intercourse, recreation and amusement may be seriously 
interfered with. Suitable opportunities for attendance at instruc-
tion are impossible, unless special faciliti~ are allowed. . 

(f) Finally it is not natural to turn the night into day and to _ 
deprive the body of the beneficial effects of sunlight. 



SUNDAY L.t\.BOB AND NIGHT WOEK. 99 

207. Under existing conditions night work at any rate for men 
and women is inevitable. It is the means by which the machinery 
is employed for the greatest proportion of the 24 hours and so long 
as the hours of work are not unduly long and due attention is paid 
to the environment of the worker, it is undoubtedly productive of 
increased output. Night work must therefore continue for men and 
women while the present emergency lasts, however eonclusive may be 
the arguments against its introduction as a permanent part of the 
industrial organization of the country. 

208. The committee are not satisfied that there is the same justifi
cation for the employment at night of girls and boys. The objec
tions to night work for women are greatly accentuated in the case of 
growing girls and the committee are strongly of opinion that all 
night work for girls under 18 should be terminated. As already 
stated in paragraph 144, steps have already been taken by the Home 
Office and the Ministry of Munitions to terminate all night employ
ment of girls under 16 and to restrict within very narrow limits the 
employment of girls between 16 and 18. For boys also, and espe
cially those under 16, night work is highly undesirable, and the com
mittee fully indorse the recommendation contained in the report of 
the departmental committee 1 on The Night Employment of Male 
Young Persons that-

We are strongly of opinion that the employment of boys under 18 years of 
.age at night In factories Is undesirable and ought not to be allowed to any 
greater extent, or at an earlier age, than is absolutely necessary. ThiS' applies 
specially to boys between 14 and 16 years of age, when the rate of growth Is 
most rapid, and when the conditions of life ought to be rendered as favorable as 
possible for mental and physical development. 

209. A question of considerable importance in connection with the 
shift system is how long the workers should remain on night shift 
at anyone time. A weeli is the most common period. Changes are 
sometimes made fortnightly or monthly and in some instances there 
is no alternation at all, the workers remaining continuously on day or 
night work, except for occasional changes amongst individuals car
ried out for the convenience of the persons concerned. On physio
logical grounds infrequent ~hanges are to be preferred. The ques
tion is, however, one that is largely influenced by the social' con
ditions under which the worker lives and works. In tue Home 
Office general order of September, 1916, no requirement is made as 
to periodical changes. The matter is left to the individual employers 
to settle with their workpeople. 

210. In view of its importance the committee directed their inves
tigators to pay special attention to this subject. The data collected 
by them has been brought together in the memorandum on The Com
parative Efficiencies of Day Work and Night Work included in the 

• Cd. 6503, 1912. 
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committee's interim report. An examination of the data suggests 
the following conclusions: 

lrolllcn,-(i) 'Ill monotonous processes which call for little physical effort. 
such as. tl10se . <;oncerncrd with cartridge. making, discontinuous night work of 
wolllen gives an output which rarely falls much more than 10 per cent below. 
lind usually approximates closely to that obtained by day, 

(ii) ContintlOUS night ,,;ork is productive of definitely less outpntthan is the 
discontinuous system; and the committee have failed to obtain evideuce that 
the output of the continuous day shift balnncesthis inferiority, 

(iii) The timekeeping o( girls and of women of 19 years of age. and upward. 
working for alterllate wceks of day lIud night shifts, is even better maintained 
than when they wOl'k on permanent day shifts, 

(iv) Timekeeping of gil'ls of 14 to 18 is practically the sallie whether they 
'work on permanent day shifts or on day and night shifts, 

Theeommittee, basing their ·opinion upon these conclusions, consider it 
lJllde~irable. to adopt. forwolllen continuous night shifts in .lIny factory not at 
present 80 Wj>rking ~r not yet open, and suggest that ,,'!Jel'ever practicable 
this system should be discontinued, 

MCII,"-The conClusions arrived at with respect to ,,;omen'al'e true, with 
slight modifications, for men, 

.. (1) : There is no Significant difference between tl1e rate of outpnt in night 
nndday shifts ma~nged on the discontinuous system, 

(i,i).'Vith men, .as well as. with women, the discontinnous systclII is pl'efel'-
able to continuous night 'York, . 

211. The ,inferiority of .continuous night work can prQuably be 
rc.fel~red to a failure to s{)cure proper rest anI;! sleep in the daytim«:. 
'Vomen on continuous night work are likely to perform domestic 
duties, whicil when they work alternately in the two shifts, is im
practicable. Evidence, indeed, exists of women employed in perma
nent night shifts who still carryon their ordinary daytime :\Yoca
tiOllS~ though it is ll(~t sufficiently extcnsi,'e (statistically) to be 
offered as a proof of the suggestion just made. 



SECTION VIII.-LOST TIME AND INCENTIVE. 

212. TIle amount of time lost in industry varies widely in different 
forms and processes, and in "accordance with varying conditions and 
circulllstances of labor, environmental and personal. It rises in .the 
bull, often to as much as half a day per week, though it varies in 
occurrence both in the day and in the week, being greatest as a rule 
at the two ends of the day and the two ends of the week, varying in 
l'clntion to the length of the working day. It is for this reason that 
it is necessary, in the consideration of lost time, first to ascertain the 
time worked. It is of no value to determine the time lost unless it 
be correlated with the time worked, whether normal or overtime. 
The mere record of so many hours lost or such and such a percentago 
of lost time is nlueless and even misleading. 

213. Spealdng generally the committee have found that the whole 
subject of lost tillle calls for much more careful 'consideration and 
lll'termination than it has hitherto received. The term is one which 
cO~'ers "arying conditions. First, thereis what'may be described as 
gross lost time, namely, actual absence from work,' for whole days 
or weeks, or substantial portions of days or weeks, a degree of broken 
time wliich gravely interferes with the management of a factory, 
and which is due to various dominant factors, social or industrial. 
Secondly, there is what is known as loss of "quarters,"" and particu
larly of the" morning quarter." In his investigations for the com
mittee, Prof Loreday examined this point in 14 classes of work
light, medium, and heavy (inclUding approximately 17,000 per
sons)-working a normal day shift of 53 hours, commencing at 6 
a. m. or between 6 and 7 a. m., with the result tbat he found that 
the percentage of lost time before breakfast varied from 20 to 58. 
Without deciding whether this loss was" ayoidable" or not, the fact 
is that it occurred, and it occurred in the morning quarter, and was 
greatly in excess of any similar loss in factories which started work 
later than 6 a. m. All over the country munition works have had 
t his experience of lost time in the "morning quarter" under the two
brenk system (which begins before breakfast and so inyolves two 
meal breaks during the day). The magnitude of this common expe
ricnce, the actual number of absences, the futility of working before 
ha ving had a morning meal, and the waste of time incurred in two 
breaks daily, hare led many employers to the view that the two
break system might well be abolished. Thirdly, there is time lost 
in starting work, even by the good timekeeper, and similarly time 
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is lost in ending work. A statement 1 made to the committee by Dr. 
Vernon may be quoted: 

In most works the motive power is electric, and in some the power supplied 
to each section is registered by a separate wattmeter. The machinery is 
started funning shortly betore work begins, and as the operatives get going, 
one after another, the power consumption steadily rises to a maximum, which 
is attained when all the operatives have started. By means of these power 
records the rllte of starting and stopping work can readily be ascertained in 
many instances, though not in factories whel'e time is spent in a preliminary 
collection of neCeSRary tools and material, and in their adjustment. The ac
companying figure records the increments of electric power, over that required 
to drive the free·running machinery, 00 starting and stopping the afternoon 
spell of work. The continuous line represents the power snpplied to a large 
shell shop which turned out 30,000 3·inch shrapnel shells per week. We see 
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that the power supplied started mounting up two millutes after starting time, 
and reached half its full value in four minutes. The dotted-line curve, repre
senting the power snpplied to a section of 200 women turning fuse bodies, did 
not begin to rise till five minutes after starting time, and did not attain half 
Its maximum value until 11 minutes after starting time. In other words, the 
operatives wastell about seven minutes more in starting than did the operatives 
in the shell shup, most of whom were men, On the other hand. the fuse turners 
finished more strongly than the shell-shop operatives, as can be seen by com
paring the two curves given on the right side of the figure, and it was found 
that both sets of operatives lost, on an average, about the same aggregate of 
time in starting lind finishing during the course of the whole day, viz, 34 min
utes, The shell-shop operatives did not start much more promptly tbun the 
fuse tm'ners in the morning, partly because there was more delay in the arrival 
of their matel'ial, but in spite of this, if the operatives of both shops had 
started equally promptly and finished equally strongly. 9 minutes out of the 
84 would have been savell. There was no inherent rt>llson why work should 

J See MemoranduJIl No. 12 (Cd. 8344). 
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have been started promptly In one shop and not In the other. It was merely 
a custom ot the particnlar shop. and even- then the custom was not a fixed one. 
A series ot meter readings ot the women's section were taken tor several days 
before and atter the Easter hoUday, and 9 days before the holiday the aver· 
age amount ot time wasted in starting atter dinner was found to be 11 minutes; 
2 dafs before It was 14 minutes. Two days after the holiday it was 16 min
utes; 3 days after It was 15 minutes; and 5 days after It was 12 minutes. 
That Is to say, It Increased with the slackness of the operatives caused by the 
Immediate approach ot the holiday. and still more with their postholiday 
ill~~ltude. 

There can be no necesslt)' tor the waste even ot 2."i minutes In starting and 
finishing work. Ten or 15 minutes shonld be an ample allowance, and the 
20 minutes thereby saved could be deducted from working hours without any 
reduction ot output. At one large works -the manager Intol,'lDed me that he 
made a point ot going Into the vllrious shops at starting time, and seeing that 
the operstlves began work promptly. In this way a considerable amount ot 
time waB aaved. 

214. Subsequently'Dr. Vernon was able to report a further investi
gation in regard to women turning aluminum fuse bodies. The 
machinery was started up a few minutes before norinal starting time, 
the power (recorded by wattmeter) required for this purpose being 
deducted from subsequent readings. The results were: 

TI.M.E LOST IN STARTING AND STOPPING WORK. 

Averag6numbor ofmlnutaslost when-
Total Relative 'l'Ime ot year at which power recorda .... re number 

&ek ..... Starting ~~ Starting vw..~ ofmm.. hourly 
work in ~~ ~.!,.,~ utes 1",,'- output. 

moruing. morning. 

Apr. I3-May I, 1111 ......... _ ............ It. 0 1.6 12.3 9-3 31.1 128 
lnn.6-7.1916_ ....................... _ ... 12.5 2.6 10.0 8.0 83.0 131 
J .... 10-18, ~17 ............................ 10.0 .6 7.0 g.O 26.5 151 

In an adjoining section, consisting mostly ot women turning small brass 
time tuses and primers, but Including also the women engaged- in milling a 
screw thread, the total times lost In starting and stopping were 84.1, 33.5 and 
28.8 minutes In the April, June, and January periods. respectively. In the next 
two sections, occupied by men engaged In tool making and In contrOlling automatic 
machines, the average times lost were nearly the same throughout, but this 
mill' have been due to the tact that most ot the workers were paid at a time rate 
and not at a piece rate. However .. In two other sections ot lathe workers, 
mostly women, which were situated In a difrerent part of the factory, there 
was likewise no appreciable reduction in the time lost, though these workers 
were paid at a piece rate and must have had a bigger hourly output In 
January. 1911, than In A.pril, 1916. It is very likely that they wasted lese 
time by taking fewer and shorter rest pauses during the progress of their work, 
but on this point I made no observations. 

215. It is of interest to note in passing that Dr. Vernon claims that 
the increased hourly output resultant on a reduction of hours is d&
pendent, as a rule~ on two factors. First, a speeding up of many or 

• Bee Memorandum No. 18 (Cd. 8628). 
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all of the actual movements required in the mechanical process; and 
secondly, the avoidance of lost time by starting-work promptly, by 
taking fewpapses during the progress ofihe.work, undbycontiiluing: 
the work more nearly to the nominal stopping time. This observa,., 
tion leads up to a fourth kind of lost time, namely, that due to un~ 
regulated rest. pauses, absence of pauses, too long spells and other 
similar points in factory organization- of hours. The custom in 
many works is for operatives to-work for a spell of five hours,anu 
thEm after an hour's meal interval for another spell of four and a~ 
half to five hours. Such spells, in the view of the c.ommittee, are tOG 
long for most workers, and yet, if a second or third interval were 
introduced, extra time would be lost in starting and stopping. Under 
present circurr.stances, however, much time is often lost by the opera~ 
tives taking rest at irregular .or unsuitable times. The committee 
recommend·n properly recognized system of rest pauses. A defi~ 

llitely fixed ten-minute break in the middle of the morning and after~ 
noon spells; during which operatives remain at their machines (and 
possibly take light refreshment conveyed to them), has been found in 
practice a valuable aid to the reduction of lost time and increase In 
.output. Some' types of work need longer and more frequent rest 
pauses than others, and the best times and occasions can be determined 
only. by experiment. Lastly, there is the lost time due to too long 
hou.rs of work and excessive overtime. ,; O,"ertime may act," writes 
Prof. Loveday" '.' either as final or efficient cause of lost time." Em~ 
ployees. may deliberately miss normal hours, or work slack, in order 
to make the better-paid hours of overtime more .expedient or even: 
necessary. Or, again, overtime or too long hours, by their exhaust~ 
jng effed, result in lost time as a consequence. The prolonged hours 
and the Sunday labor during the early period of the war pressure 
.on industry.actually resulted after a tillle in many cases in reducing 
stnying power and increasing lost time, owing to increase of fatigue 
and sickness, of decreased briskness and resilience among the work~ 
('rs. "There can be no doubt," according to Prof. Loveday, "that 
for the average man high wnges earned by long hours are too dearly 
earned." 

THE CAUSES OF LOST TIME.' 

216. A consideration of the character of lost time"makes mal~ife~t 
its principal canses. Some of them are inherent in the circumstances 
ef the present time, arising out of the war or the exceptionai condi~ 
tions of industry; others are relnth'ely more" ilYoidahle." TIle more, 
however, that the causes are examined or considered in relation to 
the varying' local or other circumstances, the less is it possible to 
classify with any degree of precision, or say of aliy given cause tha~ 
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it is inhel'ent and uncontrollable, or that it is controllable and avoid
aLle. It will Le found in practice to be sometimes one and sometimes 
the other. It should be understood therefore that the following classi
fication is merely made for convenience. 

(i) Causes mainly inherent: 
(a) Necessity of employing persons of inferior physique, irregu-

1111' haLits, and without experience of .factory life or discipline;· 
(b) In many districts inadequate housing accommodations and in

sllffirient transpOl't facilities, both conditions made, more acute by 
nhnOl'mal congestion of industrial population; 

(d Wintry weather, darkened streets, and inequalities of food 
supply; 

(d) Insufficiency or irregularity of supply of raw material, ma~ 
chinery, or tools coming to the factory; 

(e) Domestic duties of married women and war· preoccupations 
nnd exigencies of aU wor~ers; . 

(I) Sickness and disease caused by conditions extenlill to ·the 
factory. 

(ii) Causes mainly controllable: 
(0) Fatigue, sickness, and accident of factory origin;· 
(b) Insufficient wage incentiye; . . ... 
(c) Faulty internal organization, leuying the employee without 

work, leading to temporary and sporadic breakdown or delay in lllan~ 
IIgement, or failing to provide for the reasonably comfortable con": 
ditions (lighting, heating, rest, feeding, etc.) for maximum and sus-' 
tained effort; 

(d) Indifference, sluckness, luziness, discontent; 
(e) The practice of early morning" quarters" or dislocation be

tween shifts; 
(f) Prolonged hours, overtime, insufficient rest periods or· holi~ 

days; 
(g) Excessive consumption of alcoholic beverages. 
217. Other causes of less importance undoubtedly occur, and even 

those mentioned differ considerably, both in effect and in loculity. 
Whilst the committee decline to generalize or draw final conclusions: 
they are satisfied that the loss of time, directly and indirectly, due to 
fatigue and ill health is substantial, and is, as a rule, greatly under
estimated. On the other hand there would seem to be a tendency 
to ol-el'estiniate that due to slaclmess, laziness, or willful idling. On 
the whole, evidence from all parts of the country shows, beyond (Iues~ 
tion or dispute; that a very rema~kable and entirely exceptional effor~ 
has been made by all grades of workers to meet the industrial de
mands of the national emergency, This long-sustained will to serve 
the conllll'onweal has played,in the committee's view, a pl'Oluinent 
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part in the. maintenance of output under difficult circumstances and 
has contributed to reduce the lost, time due to ill health. In spite of the 
prolonged and hell: vy strain the committee's medical investigators have 
found an unexpectedly large measure of good health among both 
men and women, due,' as far as the evidence goes, to the powerful 
impetus of a. sense of patriotism, to increased sobriety, to high wages 
and their resultant home comfort, to the restriction of hours, adopte,l 
none too SOOli, to division of labor, and to a vast improvement in 
the conditions of factory life, especially the arrangements for" wel
fare" supervision and the provision of canteen facilities. Without 
the operation of these favoring contributory factors the committee 

I helieve that there would have been much heavier loss of time and 
widespread breakdown of health. Even as it is, the committee can 
not escape the conclusion that the immense industrial effort of the 
war is likely to leave behind many serious physical disabilities. 

218. The causes and conditions of lost time are matters of national 
importance for the future, and the committee hold strongly that the 
past neglect of this subject should be removed once and for all. 
They advocate shorter hours, improved conditions of labor, and a. 
higher standard of efficient workmanship if industry is to come into 
its own and workers of all grades are to obtain their full reward, 
without let, hindrance, or impnil'ment. To this end the committee 
recommend that managers and other responsible authorities in fac
tories should keep careful records-

(a) Of lost and broken time; 
(b) Of absence or broken time due to sickness; and 
(0) Where practicable, of the output per worker per hour. 
The regular study of these records can not fail to prove valuable 

as a guide to the causes and conditions of lost time and the means 
of its reduction or removal in individual workers. It is important 
to remember that the man or woman is not a machine, and should 
not be trmted as such. 'Yhat is needed is not a cast-iron system of 
employment, but a sympathetic and correct understanding of the 
physical Rnd mental capacities of each worker and their most satis
factory.and economical application. 

INCENTIVES TO WOKE:. 

219. Closely related to the question of lost time is that of incentive 
to work, and in the course of their investigations the committee have 
observed a relation existing between such incentives and the health 
of the worker. Indeed, they are disposed to place the health and 
physical fitness of the individual worker as the first 'necessary condi
tion of output, and to that end they desire to lay emphasis. upon the 
extreme value of all factory conditions which contribute to such . . 
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health-good lighting, effective ventilation, sufficient heating, clean· 
liness, rest rooms, proper canteen aCcommodation, protection from 
industrial poisoning and. dangerous machinery, surgeries, suitable 
welfare work within and outside the factory-all these are conditions 
of first and fundamental importance from the point of view of 
health and incentive to work. A hygienic environment at. home and 
IU the workshop is indeed the first necessity for securing a healthy 
population of wage earners to whom a wage system may appeal a::; 
an incentive to work. Secondly, the committee would place a prop
erly organized factory, good order and discipline, and suitable hours 
of work (combined with proper rests and pauses, and a minimum of 
night employment) as conducive to efficient workmanship. "'When 
once industrial life has been entered upon," writes Prof. Loveday, 
"the ordered and systematic routine of a modern factory is a direct 
stimulus during every 24 hours to the rhythm of activit.y and rest; 
the better the organization, and the better the hygienic environment 
the greater is the stimulus to activity." The third incentive, though 
probably the only one thought of by many employers, is that of wage. 
To be an incentive in actual practice, however, the wage system 
adopted must be equitable, well adjusted and clearly understood. 
The committee have been the witnesses of not a few misunderstand· 
ings leading to lost time, reduced output, and discontent which arose 
not on the amount of wage, but on the system or manner of its pay· 
ment. Fourthly, under conditions of repetition work, especially if 
mo·notonous, piece rates appear to provide better incentive than time 
wages, and time wages with a bonus than a flat time rate. Finally, 
in relation to incentives to labor it is necessary to remember the 
I.'erious effect upon time keeping and output of hours of labor, which 
preclude attention to health and recreation and domestic life, and 
of a. scale of wages which places the wage earner above or beyond 
the ordinary and customary requirements of his standard of comfort. 
The committee have seen lost time directly resulting from both of 
these conditions and they have no doubt that much of the present 
labor unrest is due to the interrelationship obtaining between wages 
and the standard of comfort. It is, of course,obvious that such 
conditions raise far-reaching and complex social issues which lie 
outside the scope of the present report. But they are matters which 
mllst be' borne in mind in contriving schemes for reducing lost time 
and encouraging steady work. 



SECTION IX.-FOOD AND CANTEENS. 

220. Thcre is now an overwhelming body of experience which 
proves that prpductive output in regard to quality, amount, and speed 
is largely dependent upon the physical efficiency and health of the 
'vorker. 1n its him such physical fitness is dependent upon -nutrition • 
. The purpose of nutrition is to secure the health, the proper develop
mellt and growth, the repair and vital energy, of the human body. 
"Jrood enei:gy is ~spent in 'inaintaining the tissues of the body and tho 
'body h~at alid in doing work. Nutrition is stimulated by the cooling 
'effect of fresh air, and by bodily excrcise, and its needs must be met 
· by. a food. sllpply suitable in character and sufficient in amount to 
m.eet the expenditure on body heat and work 

221. The humallbody clllls then for a constant supply of food, first 
;fori~~ gro:,,"th, !.or the building up of its tissues and for repair, and 
secondly as fuel for the production of heat and energy. Both require
meilts.a~e iiidispensable, and from the necessity for these there is no 
escape. Though no IUlrd and fast line of division can be drawn, it 
inay be sl{id ilil{t cert'nin kinds of fooel which are relatively rich in 

· protein and mineral matter (meat, cheese, milk, herrings, dried peas, 
.beans, bl:ead, oatmeal, flour) contribute both to the formation of the 
body and its repair and supply it with fuel for the production of heat 
and energy; other kinds such as fut (lard, butter, dripping; mar
garine), sugar, sago, and tllpioca, afford an abundant supply of fuel, 

· but can not maintain growth a11(1 repair. Still other kinds of foods 
(fresh fruits, green vegetables) contain a small proportion of nuh·i
ment, but insure the provision of the body with certain important 
principles conduciye to good health.1 The constituent parts of a. 
dietary are important if the highest nlue is to be obtained, but, 
speaking generally, fresh, digestible and appetizing food is more im
porhmt than chemical composition or proporti<,?n. It will be under
stood that digestibility is (lE·pendent partly upon the food itself being 
of a nature which is easily digestible and partly upon the organs of 
digl'~tion being healthy and in good working order. Fm:ther, it 

I WhNI work Is neryously exh8usting, ... g., night work, the' food of th .. worker re
<,lIir<'s to be 1'81'lIc1l181'1y ligbt 8nd digestible, well cooked and appetizing, fol' the organs 
of dlg~.tlon then lack an adequate supply of nervous energy. and can not deal surrrs.
fully with heavy Indigestible and uMppetizlng meals. The warmth of the food Is of 
""eat importance. not dl"lnks stimUlate' the tired work .. r. The proper adjustn",nt of 
the food to the .. xpenditlll·c at n .. rve energy saves • gl'eat deal of IndIgestion and the 
minor complaints and lost time which result. 

108 
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sllOuld be noted that a variety of factors afl'ectthe relative value of 
food to the individual consuming it. For instance, there is the nature 
of the employment, whether sedentary or active, and the amount of 
energy called for. With increase of work there must be proportionate 
increase in quantity and in nutritive value ofthefood eaten. TIl-paid· 
laborers and others whose food amounts only to a bare.minimum can 
not either put forth the same energy or woi;k at the same speed as a 
well-nourished man. The man who has to work hard, long, or rapidly 
needs 8 proportionately ample food supply, compOsed of highly 
nllh'iti"e ingredients, to WIthstand the strain. Fatigue both prevents 
digestion and demands food. Age, sex, weight, and constitution like
wise exert influence. Womer require on an average about four-fifths 
of the food supply of a man and an adolescent about sevenctenths. 
Season and climate also afl'ect the question. Lastly, the predisliosing 
influE'nce upon the alcoholic habit of malnutrition, bad f~aiiig, and 
long periods of work without refreshment should be hoi,riein mind. 
Thel'e can be no doubt that" indilstrial alcohoIlsm" is, In part', due 
to the lack of cheap, good food. ' 

222, 'Vhat, then, in general tel'ms, is the necessary dietad':'for a 
'worker! Broadly, the answer is a. dietary containing a s~fliCient pro
portion and quantity of nutritive 'material, suitably mixed, ,,'hich is 
easily digestible,' appetizing, and obtainable at Ii reasonable cost, 

, , ' 

Clwl"Ucicr ol.food rcquircd.-The amount of physical force expended in duily 
work and the em'ironment of the work have a great effect on the requirements 
of the bolly for food. Hard lllbor and exposure toop«in air' together' call for 
inereased food supply; sedentat·y work in an artificially heated and confined 
atmosphere, ou the othet' ,haud, relluces the output of energy lIud less fooll is 
requirell. 

Nlltul"Rl foolls yielll the essentials required to replace the energy expended' 
Bnd fot' the ~P8it' Bnd gt'owth 01 the body, They coutain these esseutials in the 
form of protelu, fat, aud carbohydt'ates; and also supply salts and certain sub
stallees of unknown uature, called vita mines, which exist in miuute quantities 
in fresh foods anu Iwe uecessal'Y fOl' the growth aud, health of the body. Vita
Dlines are remo\'ed by some of the processes of milling, e. g., in the preparation 
of white flour, and l}olished white rice. They are destroyed by proionged cook
ing, aud are abseut from foods presel'ved in tius; they are preseut in butter, 

'dripping, and margarine' when made from beef fat, though absent wheu it is 
IUlIlle from vl'getnble fat. For the preservation of good health it is esseutinl 
that fresh natural foods should be eaten iu sufficient amount, Fortunately, the 
.10t;lto affords such a cheap uatural food and makes a good diet with bread and 
tinned food. Protein is the chief solid constitueut of lean meat; it Is also pres
eut in milk, cheE.'se, au(1 eggs and occurs in all vegetables, pat'ticularly iu flour 
(brend), peas, Ilnd beaus; it is not only a source of energy', but it is also n body 
buildet', and no dietary cnn be complete without it. The body requires protein 
iu the food in order to build up its owu living substance, and can not do so with 
'the aid of fat and carbohydrate alone. Protein stimulates the body to a greater 
eXIJenditure of euergy than does nn equivale~t value (if carbohydrate Ot' fat, 
There Is reason to believe that 11\0re protein is required 'by those who work 
forCibly and rapidly tllan by those who work in a 'slow, steady mauuel', e, g" 
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soldiers In the front line require more protein than agricultural laborers. Fat ts 
chiefly derived from animals; nuts (from which one kind of margarine is mane) 
also are rich in fat, but other vegetahles only contain fat In a much swal1er 
degree. Carbohydrate,!" are mainly derived from vegetables in the form of flour, 
potatoes, or sugar. ' 

Fat and carbohydrate can replace one another in a diet, but the body digests, 
and deals best with a certain proportion of each. Fat, however, yields weight 
for weight mote than twice as much energy as carbohydrate, and so in cold 
cliwates and cold weather more fat is naturally eaten. Experience shows that 
the diet should include raw food, fruit, or salads, In order to secure the vitamines 
which prevent scurvy. Fruit which is not overripe is particularly valuable.' 
Potatoes, cabbage, onions, canots, and turnips also contain the vitamines which 
prevent scurvy. Eight ounces of potatoes a day will supply sufficient. Particu-

, larlY in times of scarcity, when there is any restriction of diet, it is advisable 
that, vegetable food, such as potatoes, should form a large proportion of the 
available diet, for the vegetables contain salts which neutralize the acids forwed 
ill the vital processes of the body. 

Fortunately, the cheaper foods (bread, margarine, porridge, milk, herrings, 
cheese, beans, onions, cabbages, swedes, and the cheapest cuts of meat) provide 
al1 the reqUisite nourishment, and are probably better adapted to maintuin 
health than are more highly flavored and expensive foods which artifiCially 
stimUlate the appetite. The drinking of strong tea many times in the day is 
phYSiologically unsound, liS also is the consumption of sweetmeats between 
meals, especially by boys and girls. Sugar is not a natural food, but an arti
ficially separated foodstuff. It should not be allowed to lessen the appetite for 
the natural complete foods. ' 

Calculation of energll {'ollte of fo()dstuff8.-The energy vallie of a foodstuff can 
be determined by burning a weighed quantity of it ill a suitable apparatus culled 
a calorimeter and ascertaining how much heat it gives off. The large calorie, 
which is used as the unit of energy yalue, is the awount of heat required to 
raise 1 kilogram (2.1 pints) of water from 15° to 16· C. through 1° C. (l.So F.). 
Calculation has shown that, when dried, foodstuffs possess the following energy 
value: 

One gram • of-
Calol'ies. 

Protein Is equivalent to _____________________ 4. 1 
Carbohydrate Is equivalent to _______________________ 4.1 
Fat is equivalent to __________________________ ~ ________ 9.3 

'I'he energy expended in mecimnicai work can also be expressed in calorif's. 
for 1 calorie has been found by experlnlPnt to be equivalent to the energy ex-

• It should, however, be remembered that at the present time fruit, with tew excep
tions, Is a prohibited Import, and that 'foreign fruit Is consequently In very short supply. 
Supplies should, therefore, as tar as pOSSible, be drawn from home-grown fruit or salads 
and vegetables. Raw fruit can be replaced by raw swede turnip. Children will eat tbls 
raw, or It can be grated down and eaten on bread . 

• To e"press In terms of calories per pound It sbould be remembered that one pour.d 
Is' equal to 453.6 grams; one ounce Is equal to 28.35 grams. 

]illI7amp/".-Suppose 1 pound of roast beet contalned-
. Per cent. Proteln ________________________________________ 26.75 

Fat ___________________________________________ 12.90 

In this case tbere would be (2G.75X4.1) + (l2.90X9.3)=229 calorie,S per 11)0 
grams. , 

In tbe pound of meat there would, tberetore, be 229 X 4,536=1,040 calories. 
For fuller Intormatlon reference ~bould be made to An Inquiry Into tbe Compo.l

tion of Dietaries, with Special Reterence to tbe Dietaries of Munition Work .. ·s, by 
"Isoount Dunluce and Capt. M. Greenwood, R. A. M. C. (T), published as a special 
report by the medical reaearch committee. 
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pended In liftlng 1 kilogram through 425.5 meters, which Is about the energy 
expended by a man 70 kllograms (11 stone) in weight In walking up a staircase 
6 meters (about 2() feet) In height. Such a man would require 1 extra calorie 
In the energy 'l81ue of hIs food to" make good thIs expenditure of energy. Even 
In walking on the level the body Is raised at each step, and the calculation has 
been made that to walk 2.7 miles in an hour on a level road calls for the ex
pemUture ot 160 calories in a man ot 11 stone. 

Investigations made by a number of scientific workers Indicate that about 15 
per cent of the energy expended Is derived from protein, and about 80 per cent 
il'om tats and earbohydrates combined; that Is to say, that normally protein 
lIupplies only one-tlfth of the total energy expeuded. Numerous Investigations 
ha ve shown that the energy daily required by a man engaged In moderately 
light munition work Is about 3,500 calories of food as purchased. Where calcu
lations are based on food as eaten, the minimum diet may be taken to be Ilbout 
8,000 calories when balanced among the three classes of foodstuffs In the fol
lowing proportions of dried weights: 

Proteln ____________________________________________ grams__ 100 
Fat _________________________________________________ do____ 100 

Carbohydrnte _______________________________________ do ____ 400 

Such would be contained In the following diet:' 
Leftn meat ________________________________________ ounces __ 
Fat ______________________________________ do ___ _ 
lIutter __________________________________________ do ___ _ 

5 
1 
1 IIrelld ___________________________________ do____ 16 

Potatoes __________________________________________ do____ 16 

()atlDeal _____________________________ ---------------do---- 3 
Milk _______________________________________________ pinL__ ! 

An average adult woman worker requires rather less (about 0.8 or 0.9) than 
8 man. 

Jl[l'n engaged in hard physical work, especially In the OIJen air, require a good 
deal more energy-producing food, and may consume as much as 4,500 calories 
with advantage. On the other hand, the energy required from food by a man 
clothed, lying at complete rest, at ordinary room temperature, In a still atmos
phere, Is about 1,600 calories of eaten food; while for a man engaged in a 
sedental'Y occnpation, tailor or clerk working in warm room, as little as 2,200 
calories may sullice,· 

A STATElIENT OF THE PROBLEM, 

223. Though there is little doubt that workers, on the whole, are 
getting a better type of food than a generation ago, it must be 
admitted that large numbers of workers of both sexes are not get
ting an effective dietary day by day. Much evidence is forthcoming 
that this is being increasingly recognized both by employers and 
workers. The difficulties in the way of adequate feeding arise mainly 
where the worker must have his meals away from home. In past 

1 Temporary shortages of suppllea of particular articlea of food may, of course, involve 
modifications ot this diet. • 

'There III evidence that the workers In Germany are not getting more than this vallie 
In their ration, and the remainder of the clvU population considerably less, receiving, lD 
fact, a ration which 11&8 not been regarded hitherto a8 sumcient for maintenance. 
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years, and even now in normal times; the worker. lived fairly close 
to his work, and was frequen~ly able to return home forh~:i?, meal. 
At pres~nt '.(apar~ from food shortage) the: ,difficulties of,secul'ing 
adequate food are increased ·owing to the prevalence of night labor, 
and to the fl).ct that the'large number of men and women have to 
travel a considerable distanC"e to their work. 

(a) In such cases the simplest alternative is for the worker to 
bring or receive from his home or lodgings food ready prepared for 
eating. The objection to this arrangement is the limi.tation in the 
kinds of food suitable, and that it is necessarily cold, and liable to 
be stale .. There isa special dariger of its being confined to what can 
be 'most quickly prepared tIle night before, without rimch regard to 
its nourishing character. When the weather is warm, or the food is 
kept for any length of time in a hot workshop, it readily undergoes 
degeneration. . . '. . 

(1)) A second alternative is for workers to bring food which can 
be either warmed up or cooked at the factory .. This is sometimes 
done by the worker himself, or facilities for the purpose are pro
vi.ded· by the employer. Arrangements on these lines are probably 
better than those under which the worker brings his food with him 
ready prepared. On the other hand, it is to be remembered that 

.. warmed-up food is generally not so nourishing as freshly cooked 
-food, that if a'large anl0unt of food is to be warmed up it is always 
difficlilt to deal satisfactorily with widely varying kinds of food, and 
that valuable time is lost if the worker is compelled to cook his own 
~lleal. 

(c) In some districts workers can obtain a substantial meal at 
public houses, cookshops, or other proprietnl;y establishments in the 
neighborhood, but the accommodation in these places is often inade
quate and unsuitable. 

(d) Lastly, there is the industrial canteen at or near the works.-
224. This then is the problem-to supply suitable food at a low 

price for large numbers of persons at specified times. The modern 
progress of factory management reveals a variety of efforts to find a 
solution. There has been, it is true, considerable development in the 
provision of proprietary concerns in the form of improved coffee
hOlises and refreshment rooms. Philanthropic movements ha've also 
Lecn initiated with a similar purpose. But by far the most hopeful 
enterprise has been the establishment by employers of industrial can
tEens, or worl,people's dining rooms in or near the factory itself. 
Hitherto there has been no statutory obligation upon the employer, 

I In Memorandum No. 19 (Cd. 8798) will be found the results ot a nnmber of analyses 
Blatle by ·Dr. Leonard Hill, F. R. S., of the calorIc value of various workpeollle's <lil·taries. 
('anteen meals yIelded 806-1,438 calorIes (163-805 dry weight In grams) ; .. ("arrlPd rood," 
683-1,719; and women's dietaries, 397 (Ip.a shop) to 1,143 (carried food). Particulars 
lire also given of calorIc value of hc.slcl dietarIes, food substitutions, nntl rutlollP 
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though action in this direction has received the whole-hearted com
mendation of the factory department of the Home Office and the 
Ministry of Munitions. The 'earliest and best examples of such res
taurants in factories are to be found in the food industry, but makers 
of soap, paper, cloth, tobacco, and tin boxes have followed suit, and 
now in all parts of the country accommodation. of greater or less 
uegree of suitability and attractiveness is being provided. This 
pioneer practice has abundantly justified itself from a business and 
commercial point of view, and in the opinion" of the committee the 
time bas come for a large extension of this method of solving the 
l)roblem. " 

225. Speaking generally, it may be said that the accommodation 
provided accords with one or otlier of the following types : 

(a) An available room for the workers to eat their prepare!I food; 
(b) A room furnished. with a "hot-plate" or "warming cup

board" 1 and provided with hot water; 
(c) A refreshment barrow to perambulate the workshops at ap

pointed hours (particUlarly useful for light refreshments during long 
spells or night shifts) ; 

(d) A fixed refreshment bar or buffet; 
(e) A dining-room or canteen supplying cheap hot and cold din

ners; 
(I) Such a dining room associated with an institute or club, with 

facilities for rest and recreation (e. g., rest rooms, recreation or read
ing rooms, portable gymnasium, baths, roo~ garden, or educational 
classes, etc.) 

226. Some of these types may be suitably combined, and although 
arrangements indicated in (c) and (d) may prove sufficient" and sat
isfactory in certain circumstances, the provision of proper meals 
seems" obtainable only in the types (e) and (I). The committee 
recognize that the necessity for, and character of, an industrial can
teen are dependent upon the nature of the need and its degree in each 
factory. They are, however, convinced that in the highest interest 
of both employer and worker, proper facilities for adequate feeding 
arrangements should be available in or near, and should form an inte
gral part of the equipment of, modern factories and workshops. 

ESSENTIAL CHARACTERISTICS OF THE INDUSTRIAL CANTEEN. 

227. In order to insure effective results from the establishment of 
industrial canteens, certain conditions seem to be essential. SJ?e~k-

I .. Warming cupboards" can be Installed In or near the mess·room and heated by steam. 
The cabinet may be constructed of sheet Iron (finished off. with asbestos and wood cov
ering), with shelves of perforated sheet Iron. Employees deposit tbeir food In basins or 
disbe. when they come to work, the cupboard Is closed and steam applied nnder regula
tion for a spedfied time. At the dinner hour the employees retch their tood. 

80035°-19-8 
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ing generally, these conditions concem-(a) establishment and (b) 
management, the former including questions of site, building, and 
equipment. . 

EBTABLIBlIlII[ElII"T. 

SITE. 

228. The first important consideration in the erection of a new can
teen is the question of a site for the building. The site should, if 
possible, have a. pleasant, open outlook and southern aspect, and 
should be central and easy of Recess for the workers. With high 
buildings adjoining and mess rooms looking out upon blank walls 
not many yards distant, the canteen may prove unattractive and its 
spccess be to a. great extent impaired. The canteen should, if prac
ticable, be placed where water, gas, and electric mains are adjacent, 
as well as drainage capable of carrying off the discharge of soil and 
rainwater pipes and of sinks and lavatory wastes. An appropriate 
proximity to the works must also be considered. 

BUILDINGS. 

229. Much will depend on the nature of the scheme adopted, 
whether it is (a) a mess room, with or without hot closet, hot plates, 
or hot water; (b) a buffet bar; or (e) a full restaurant canteen with 
kitchen, scullery, larder, stores, etc. There may be a combination 
of the three types. The .amount and character of the accommodation 
necessary depends-

(1) On the situation of the factory and the opportunity for all or 
any of the workers to go home for meals; 

(2) On the proximity of outside restaurants; 
(3) On the hours of work (day or night) and the meal intervals; 
(4) On the character of the work (heaviness, eXposure, poison, or 

danger zones) ; 
( 5) On the usual customs of the district and the particular food 

necessities of the workpeople. 
The seating accommodation must also be considered from the point 

of view of shifts and relays. 
230. The attached plans have been prepared showing canteens 

suitable for 200 and 500 diners (pages 341 and 344). The ques
tion which inunediately arises is whether the building shall be of 
(a) temporary or (~) permanent construction. During the early 
stages of the war there was much to be said for the erection of a 
temporary building, mainly on the ground of cost, rapidity of erec
tion, and -the smaller demands made ~pon labor. 

231. Permanent buildings naturally take longer to erect, the cost 
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varies from 25 to 40 per cent more than in the case of a temporary 
building, and the demands made upon labor are greater; On the 
other hand, a permanent building is, of course, more satisfactOl'Y, 
and costs proportionately less than the temporary building for 
maintenance. In normal times the case' for the permanent building 
is II strong one, but at the present time for canteen purposes the 
temporary building should be considered, though it may be found in 
practice that even now a permanent building is preferable. 

232. The cOIlsh'uetion of suitable' buildings is indicated in suffi
cie~t detail on the drawings. It should not be overlooked that the 
wear and tear of the floors is considerable, whether in the mess 
rooms or in the kitchens, and, in view of this, the floors generally 
should be of concrete, finished with a granolithic face. This type of 
floor is smooth, hard, durable, and impervious, and is easily washed 
down after meals. Advantage should, wherever possible, be taken 
of using local material to save carriage, etc. 

233. In a large number of canteen proposals it may be found that 
the dimensions of available sites will not admit of the buildings 
being erected in accordance with the suggested designs, but the prin
ciples are the same. The canteen or dining hall, being the principal 
apartment, should be arranged with the most convenient methods 
of egress and ingress for the workers and with direct approach to the 
serving counter, so that traversing the whole or any great portion 
of the dining hall to obtain food is avoided. Short barriers in fl'ont 
of the counters are advisable to allow of each diner obtaining his or 
her food in the order of arrival and to prevent congestion and dis
order. Adequate gangways or passageways for each diner to proceed. 
t.o the dining tables without interruption to other diners are essential. 
From 8 to 10 square feet superficial area should be allowed per person 

. seated. Separate dining rooms are usually provided for men and 
women, but they may be so designed as to be thrown together for 
social, recreative or educational purposes. ' The kitchen should be 
situated as centrally as possible with regard to the dining room, which 
it should adjoin in order to facilitate counter service. It may be 
c. central" or "terminal." The wash up or scullery should open out 
of the kitchen and should abut immediately upon the. main dining 
hall. A counter or shelf with communicating hatch should be pro
vided to admit of dirty crockery being handled direct to the sinks. 
In addition to the sinks in the scullery, such accommodation is also 
required in the kitchen for the use of the cook in the preparation of 
food. The sinks should be supplied with hot water from an inde
pendent boiler, which should be placed as near !1S practicable to the 
sinks. The larder and store should open upon a. yard with easy 
access for tradesmen's carts. They should be fitted }Vith shelving of 
deal, 1 inch thick supported on 2-inch by Ii-inch framed bearel'S 
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and upl'ight~. The shelving should be kept 1 inch 'away from the 
walls. The larder should, if possible, face north and be permanently 
,'entilated by perforated zinc panels. The sanitary accommodation 
for the canteen should preferably be situated in an isolated block of 
buildings adjacent to the canteen, but the requirements in this respect 
depend upon the sanitary accommodation already existing in adjoin
ing buildings, and each case will have to be considered on its merits. 

VENTILATION, WARMING, AND LIGHTING. 

234. Ample window space (with a large proportion of the win
dows opening) is desirable for light and ventilation, and in no case 
should the total glass area of the windows be less than one-tenth of 
'the floor area of the various rooms in which they occur; The" fan
lights for casement windows should be hinged at the bottom and fall 
inwards. Glazed cheeks or gussets should be provided to admit of 
continuous ventilation, and at the same time prevent down draught. 
All casement windows should be made to open for use in warm. 
weather and to flush the rooms with air after the priilcipalmeal. 
Louver ventilators under the roof or in turrets provide ventilation 
for the main mess room. A simple cord attachment to wooden flaps 
should be provided to admit of these ventilators being closed during 
cold or windy weather. The kitchen should be provided with a con
tinuous louver ventilator, as indicated on the drawings. It is de
sirable, where electric or ~ther power is available, that an exhaust 
fan should be placed in the kitchen to extract the heat and steam 
from the kitchen and scullery and, incidentally, assist in the general 
velltilationof the dining rooms. Larders should face north and 
have nearly half the glass omitted in the window panes and perfo
rated zinc panels substituted to pro"ide suitable ventilated storage 
'for perishable food. 

235. Central heating by radiators or hot-water pipes would~ no 
doubt, provide the most satisfactory means of heating the building. 
The cost, however, of such a heating installation adds so considerably 
to the initial cost of the whole scheme that it becomes extremely 
doubtful if the expenditure is warranted, especially in view of the 
fact that for four or five months of the year no nrtificial heating is 
required. 'Vhere central heating is not provided, use may be made of 
independent stoves, standing on the concrete floor, the stovepipe 
being carried up through the roof. Such stoves may be obtained 
from any iron founder or ironmonger at varying prices. 

236. The steps to be taken for the prevention and extinction of fires 
should be fully considered. The' method of carrying the stovepipe 
through the roof should be carefully planned, as, owing'to the com
bustible nature of the timber in roofs,defective construction at this 
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point may prove a source of danger to the building from fire. The 
construction may simply consist of asbestos packing, a sheet-iron 
sleeve piece, with II-inch space between the sleeve piece and the stove
pipe, and hood to keep the rain out. 

237. Where electricity is available it is, no doubt, the most satis
factory means of artificial illumination, otherwise gas should be 
u~~ . 

EXTERNAL AND INTERNAL MATERIALS. 

238. For inexpensive permanent construction walls may be 9-inch 
brickwork rendered externally with Portland cement! inch thick and 
finished with rough cast surface; with large span roofs, brick piers of 
greater thickness will be required under the roof principals.. Roofs 
may be boarded and slated, and floors made of concrete with grano
lithic surface. 

239. The selection of materials, owing to the high prices obtaining, 
presents some difficulty at the present time. Formerly one of the 
most favored external coverings for temporary buildings was gal
,anized corrugated sheet iron. The cost and supply of this material, 
llOwever, is now prohibitive, and alternatives must be sought in 
felt and other forms of roofing. Felts are usually laid on the board
ing with a lapped joint and patent cement supplied by the makers, 
the sheets being then secured with galvanized clout or large flat
headed nails. Only the stoutest material of the respective makers 
should be used to insure a wate:·-tight roof. Light asbestos slates also 
provide a satisfactory, although somewhat heavier, roof covering. 
All roofing felts need careful laying, otherwise bulging occurs, 
which, in addition to being unsightly, is a frequent cause of a defec
tive roof . 
. 240. A large va~iety of materials ha\'e been available during the 
war for the external coverings of the walls, amongst which may 
be mentioned feather-edged weather boarding (treated with creo
sote), ungalvanized painted sheet iron, plaster finished in cement, 
secured to the wood fral1l:ing by expanded metal, asbestos slates, or 
other materials. Internally, plaster and cement on expanded metal, 
asbestos sheets (the joint covered by a small fillet), match boarding, 
or various other materials ha,'c been used above the dado. The dado 
should, how6ver, be somewhat stronger; three-fourths-inch match 
boarding is suitable. Thin sheet iron (painted) has also been used, 
or linoleum on flat-jointed boarding provides a suitable dado and is 
easily cleaned. The interior Mthe building should present a clean 
and cheerful appearance, and distempers of a fairly light tint are 
preferable. Straw color, primrose, duck's-egg grel?n, or French gray 
are suggested as suitable. An alternative color scheme would be a 
dark-green dado about 5 feet high with 2-inch black line, and the 
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remainder of the walls, including the roof, finished white, the roof 
pri.ncipals being stained a. dark brown. 

COOICIN,G APPARATUS AND KITCHEN EQUIPMENT. 

241. The cooking a.rrangements in an'industrial canteen naturally 
form an important part in the equirment 01 the'building. There are 
various means of cooking food, but for canteen purposes attention 
may be confined to: 

(a) Gas. 
(b) Coal. 
(e) Steam. 
(d) Electricity. 
242. Gas, by reason of its cleanliness, efficiency, and the saving in 

labor which results from its use, is probably the best cooking factor 
in small and medium sized canteens. In large canteens, while the 
roasting is done by gas, it is econ~mical to use steam for boiling, 
steaming, and for warming the hot closets. The use of steam is 
especially economical if it can be drawn from the factory boilers, but 
in the larger canteens it is worth while to install an independent 
boiler to supply the steam for cooking purposes if it can not be sup
plied otherwise. Coal is used where gas is unobtainable or expensive • 

. It is most efficient as a means of cooking, but is less cleanly than gas 
and is objectionable in summer on account of the heat developed by 
large coal ranges. Electricity is the newest means of cooking; not 
only, however, is the original installation costly but, unless the 
supply of current is exceptionally cheap, the running'cost is high. 

243. The relative position of cooking apparatus naturally varies 
with the type of apparatus used, but, generally speaking, it has been 
found better to have the stoves and roasters in the center of the 
kitchen, with the steamers or boilers behind and the carving table 
and hot closets adjacent to the serving counter. The serving of tea, 
etc., should be kept quite separate from the general service table. 

244. It is most essential that there should always be a plentiful 
supply of hot water through the sink taps for washing-up purposes. 
There are several alternative methods of producing this, among 
which are the following: 

(1) Circulator boiler connect to a storage system. 
(2) Large hot-water geyser. 
(3) Separate boiler over each sink. 
245. The maintenance of cleanliness is one of the most important 

points in the whole scheme of II canteen, and it is one that the workers 
are quick to appreCiate. In the mess room all floors, tables, seats, 
and windows should be thoroughly clea:c.sed every day, and in the 
kitchen all cooking apparatus should be well scoured and kept 
scrupulously clean. The table equipment should always be well 
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,-a shed and polished. The immediate surroundings .ol the canteen 
should be kept free from accumulated rubbish and refuse, as by this 
means trouble from flies is greatly reduced.' 

JUJll'AGEJlElfT. 

246. In the early part of the war excellent and devoted work was 
accomplished by some 8 or 10 public-spirited voluntary societies, 
including the Y. M. C. A., Lady Lawrence's Munition Makers' Can
teen Committe.e, the Salvat~on Army, the Church Army, the ,V omen's Legion, etc., in regard to canteen management. On the 
lI-hole, however, the committee are satisfied that the industrial can
teen should be undertaken by the proprietors of the factory (whether 
public or private) and should be regarded as an integral and per
manent part ol the factory organization, controlled like any other 
branch ol the works under .. duly appointed and competent mana
ger or manageress. The proprietor shquld scrutinize the accounts 
of the trading, or arrange for their proper audit. He should watch 
the working and satisfy himSelf that full value is being obtained in 
the shape of increased nutrition, efficiency and contentment of the 
worker, and that current charges are reasonable. The selection of 
the canteen manager demands no less care than the selection of a head 
of any department of the business. The qualifications principally 
required are organizing ability, powers of discipline, a thorough 
knowledge of buying foodstuffs and a fair working knowledge of the 
economical preparation and cooking of food. Sympathy, tact and 
an understanding of the purpose of the canteen are also necessary. 

FOOD AIID DIETABIJC8. 

247. The food supplied should be varied, fresh and good; suitable 
in quality and sufficient in quantity; well cooked, appetizing, and ob
tainable at low cost .. It is obvious that the tariff must differ in ac-, 
cordance with food prices, and administrative charges arid incidental 
expenditure. It will often be found expedient to allow the workmen's 
committee of management to examine the trading accounts periodi
cally. The following figures show approximately the nature of a 
cante.en.tari.ff during the earlier war period: 
Dinner; meat or fish, two vegetables ____________ 4<1. to 8d. [8.1 to 16.2 cents.] 
Hot-pot, cottage pie,meat puddings ____________ 3d. to 6d. [6.1 to 12.2 cents.] 
Meat pies and other prepared meat dlshes _______ Sd. to 6d. [6.1 to 12.2 cents.] 
Soup, bovril, oxo, etc. (with bread) ______________ 2d. to 3d. {4.1 to 6.1 cents.] 

I OoBf.-About 6d. [12.2 cents] per toot cnbe. exclusIve ot central heating and lighting, 
Ie now (1918) the atandard cost for buIldlng the fabric; EquIpment varies trom 30s. to 
60 •• [$7.30 to $12.171 per person seated. Total cost tor buildIng and equipment of can· 
teen tor 500 persons will work out from £7 to £9 [$34.07 to $43.80] per place. 
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Puddings and stewed frults ___________________ -2d. to 3d. [4.1 to 6.1 cents.l 
Suet, bread, currant, jam, or fruit puddings _____ 2d. to 3d. [4.1 to 6.1 cents.] 
Bread and cheese _______________________________ 1d. to 2d. [2 to 4.1 cents.] 
Vegetarian -and cheese dislles _____________________ 2d. to 4d. [4.1 to 8.1 cents.] 
Cakes, buns, tads, bread and butter, sandwiches ___ 1d. to 3d. [2 to 6.1 cents.] 
Tea, coffee, cocoa, milk, lemon, barley, aerated and 

mineral waters, etc., per cup or glass ___________ 1d. to 2d. [2 to 4.1 cents.] 
(Good quality important.) 

Fresh fruit in season, as practicable. 

248. In certain districts and in spe!!ial circumstances, there may 
be a case for the establishment of a "wet" canteen, where alcoholic 
beverages may be obtained. Special supervision and restrictions are 
necessary in such cases. 

PROMPT SEJI\"lCL 

249. The quick service of meals is essential. Three methods are 
practicable. (:Method (1) is probably best, as a rule, for large 
numbers): -

(1) Long serving counters (with short barriers as at railway 
booking offices) from which wOI:kers fetch their food. A number 
of portions should be prepared beforehand and stored in hot closets 
under the- counter. Portions should be standardized. 

(2) Food placed ready on the table before workers admitted. 
This may be convenient for breakfasts or teas, or where the food 
provided is cold and the same for all, but it is not always practicable 
for hot dinners. 

(3) 1Vaiters or waitresses, organized in shifts. 

CONVENIENT HOURS. 

250. The canteen should be open at any hours which meet local 
needs and circumstances. :Midday is clearly the principal occasion 
of its utility. But in many works it should also be open in the early 
morning hour for breakfast, and at supper time. mere there are 
night shifts meals and refreshments should be available as by day. 
Provision should also be made for the supply of water, milk, tea, or 
coffee at specified times. 

PAYMENT. 

251. Different methods of payment are in vogue, but if payment at 
the time by bill or check is found, which is usually the case, to be 
inlpracticable, the most appropriate method is for workers to buy 
books or series of tickets or checks previously to the .meal or at tho 
door. 
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ACCOUNTS. 

2:;2. The factory account should bear the capital charges and cer
tain current expenses, leaving to the canteen account the cost of 
food, wages, and general administrative charges. . 

ORGANIZATION. 

253. The committee hue been impressed with the importance of 
proper economical and effective organization of industrial canteens. 
Their purpose,it must be clearly recognized, is to provide sufficient 
and suitable food and not to yield a revenue. The revenue of a can
teen is improved health, contentment, and physical efficiency of the 
workers, and not a cash balance. 

254. Speaking generally, three methods of organization are availa
ble and are not mutually exclusive. First, the employer may manage 
directly; secondly, he may hand over the management to a properly 
constituted committee of the workers or of the workers and the staff 
conjointly; or thirdly, the entire direction may be contracted out t~ 
P professional or voluntary caterer. In not a few of the most success-· 
ful canteens joint control is exercised by employ~r and men. (e. g., 
Gn elected shop committee with a chairman representing the manage
ment) who mayor may not contract out the catering. The method 
()f control is materially affected by the proprietorship. In all cases 
it should be disinterested and solely for the benefit of the workers. 
Exploitation in any form should be avoided and efficiency, economy, 
lind smooth working kept steadily in view.' It must be borne in mind 
that money can not be deducted from wages by the employer for 
food or drink without a contract under the truck act.2 

255. It is not possible for the committee to lay down hard and fast 
1 ules or methods for the successful organization of canteens. In one 
district or set of circumstances, one condition or factor, and in ari
£;ther district another condition is predominate. But whatever be the· 
local circumstances to secure an effective industrial canteen it is neces.' . 
sary (a) that it should be accessible and attractive; (b) that it should 
be suitably constructed and equipped; (c) that the diet offel,'ed should 
he fresh, varied, good, and in accordance with popular taste; (d) 
that the service should be prompt; (e) that the canteen should be 

I Tlte tariff can be kept low only by carefnl management. The food materials can 
osually be made to pay, but the incidental expenditure Is relatively heavy. WOl'ker9 
are not accustomed to paying for toDd In canteens, and will not always purchase the 
moat nutritious food. Tact, discretion, and an appropriate menu of popular dishes al'e 
necessary. Constant sopervlslon and the careful adaptation of meana to end. are 
needed to prevent loss If good food Is to be sold quickly, at the low price the worker· 
~an alford to pay, . 

• The Truck Act, 1831, Sec. 23, provides that" no deduction shall be made from the 
wages of a workman In respect of vlctnals dressed and prepared under the root of 
the employer nnless an agreement or contract for such stoppage or deduction shall· 
be made in writing and signed by the artificer." Such an agreement can be readily 
made and may prove to save time and preven t waste. 
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open at convenient hours of the day or night; and (I) that the ar
rangements for payment should be simple and convenient. 

256. The committee recognize that since the issue of their first mem
orandum on the subject (Cd. 8133) in November, 1915, substantial 
progress has been made, due in no small degree to the activity of 
the canteen committee of the Central Control Board. The industrial 
canteen is rapidly becoming a social agency. The committee welcome 
the Police, Factories (Miscellaneous Provisions) Act of 1916, section 
'1 (see Appendix H,). as a statutory enactment likely to make uni-

·versal and permanen~ the advantages of this agency. 

JtESVLTS. 

257. The commit.tee have been impressed wjth the consensus of 
opinion which they have received from all parts of the country as 
to the substantial advantages both to employers and workers fol
lowing the establishment of an effective and well-managed canteen. 
These benefits have been direct and indirect. Among the former has 
heen a marked improvement in the health, nutrition, and physical 
condition of the workers, a reduction in fatigue a.nd sickness, le..<;s 
absence and broken time, ~ess tendency to alcoholism, and an in
creased efficiency and output; among the latter has been a saving of 
time of the workman, a salutary though brief change from the work
shop, greater contentment, increased opportunity for recreation, and 
a better midday ventilation of the workshop. The committee are 
satisfied that the evidence of these results is substantial, indisput
able, and widespread. In the Isolated cases where the canteen has 
failed it has heen evident that its failure has been due to exceptional 
circumstances, misuse by the workers, or mismanagement. In almost 
all large works the committee find that there is a body of men or 
women (averaging at. least 25 per cent) who in the interest of physi
cal health and vigor need canteen provision at the factory. They 
Ilre convinced that this group of ill-fed workers accounts in a large 

. degree for such inefficiency as exists and that its energy and output 
are reduced in the absence of suitable feeding arrangements. Whilst 
it iii impossible to. separate the benefit derived from canteens from 
other welfare agencies or to render statistical evidence as to the effect 
upon output, the committee have received a number of statements in 
favor of industrial canteens, from which they select the following: 

(a) In answer to your inquiry as to the effect which our canteen arrangements 
l1a\"e had upon the health and efficiency of our own workpeople, we were so fully 
alive to the importance ot this as to erect a complete installation, separated 
from the factory proper, tor the use ot those who live too far away from the 
works to dine at home. From 1,500 to 2,000 workpeople I!lske use of these 
rooms dally. 

The building has a well-equ!pped kitchen, but the majority of those who dille 
at the works, although buying tea and light refreshments, bring their own dinner. 
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This habit obtains elsewhere. We make a point, however, of having, in acIdition 
to olher thlugs, one or two cheap and very nutritious disbes, e. g., ald. [2·centl 
basIn of BOUp or stew, of wbicb BOwe hundreds are BOld daily. In planning tbe 
dining block we felt it was not merely a Iluestion of supplying food, but of doing 
BO under restful and comfortable conditions In .-ooms well lighted and ventilated 
aud properly warmed. A great deal wore was done than was required for bare 
t'fficiency, and It Is not necessary to build on so costly a scale. We have never 
had a moment'. doubt as to the Impprtance of a comfortable dinner hour for our 
people from the point of view of their efficiency in tbe afternoon. 

The health of our workpeople has unquestionably Improved In recent years, 
and we feel BIII'e that the dining room has helpe.d to bring about tbis result. At 
tile same time, 88 there are Ulllny fllctors which have come into play, it is Im
po"llible to value wltD any approach to accuracy the part that each of these has 
pll1yed. The proper ventllation of the workrooms, medical and dental attendance 
freely given at the works, with facilities for i:bose In poor health getting to a 
com'alescent home, are among the many factors which have eacb exercised an 
Influence. 

( b) A large number of our men workers still prefer to bring theil' own food 
with them and to Infuse their own tea in a building which we have supplied for 
the purpose. 

About 80 per cent of our female workers earn a perfect timekeeping bonus each 
week, which means that they have not lost a minute, whereas the percentage of 
men who do BO rarely exceeds 55 and Is generally under that figure. I do not 
auggest that the whole of the credit for these differences is due to the fact that 
the women feed In the canteen and the men do not, but I have no hesitation In 
giving it as my opinion that this Is one of the factors of the question. 

Especially as thls factory is placed 11 miles from Glasgow and miles removed 
from the nearest vmage, we simply could not do without a canteen, and I think 
you will agree that It 111 very satisfactory to know tllat although all our workers 
llave to spend practically an- hour morning and evening in getting from their 
homes to the factory and vice versa, which has the effect of keeping many of 
them out ot their homes for a round of the clock, we have an.excellent bill of 
health and have BO far been able to resist very satisfactorily even tbe special 
dangers to health which attend working with amatol, TNT, and cordite. 

At the pr~sent moment in our whole staff of 10,000 workers we have not a single 
TNT sickness case, 

I might add that our medical officer fully concurs in the opinion given as re
gards the value of a canteen from the health point of view .. 

At first we had some trouble In getting our girls to take a substantial meal in 
the middle of the day. The home conditions of many of them had evidently 
been such that they were accustomed to a diet consisting largely of tea, bread 
and butter, pastry, etc., and they preferred to continue to feed themselves in 
that way even when they did buy food In tbe canteen.. There are clear evi· 
dences that their tastes in this respect are improving Ilnd they are appreciating 
8 properly cooked meaL It has taken a good deal of effort on the part of tbe 
management to get as far in this matter 8S we have, but I feel certain that 
once they tully experience the advantages to their own health with better food 
the workers will not readlly return to their old metbods, 

Whilst our experience in this respect is principally in regard to women work
tors, we are certainly of opinion that tbe benefit is· a very considerable one, as 
not only have the canteens conduced to better timekeeping, but the direct effect 
of the substitution of well-cooked food for the cold (often tinned) or even re
heated food brought by the workers and eaten under uncomfortable and often 
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insanitary conditions, has certainly had an excellent ef[ect on the health and 
appearance of the women. 

The provision ot canteens where the workers can obtain well cooked aorl 'suit
able tood at a minimum cost is therefore advantageous-apart from whether 
there are other means for them to obtain their food in the neighborhood of the 
factory-whilst the provision of hot drinks and soups on cold nights tends 
considerably to improve production. 

The institution of a canteen is also essential if a three-shift system (as in the 
case ot our women workers) Is to be adopted without an undue loss of time tor 
meal hours. 

(d) One so11lltion of the problem; both from the point of view of the girl her
self, who 'will get a good meal cheaply (owing to wholesale buying and more 
expert cooking) and from that of the factory, both as to health and output of 
energy, is undoubtellly the provision of meals by the canteen for aU workers. 

Practical pt'oof of this is shown by this factory, where incidentally the pro
"ision of two square meals a day, with 11 hours each to take them in and get 
out in the fresh ait· dtet'wards, has put a stop to the far too frequent fainting 
whilst at work, to much constipation and other disorders, due often to defective 
nutrition, and to much dissatisfaction among the workers themselves, really 
due to their feeling out of sorts from these causes. . 

I'roper feeding and proper ventilation, with cleansing of the workers before 
food and after leaving work, ond attention to 'the flushing of the internal drain
age of the bolly, will produce the maximum of immunity to TNT poisoning or 
any other infection which may be prevalent, provided tIle worker starts 
healthy. Of this I am quite convinced, The medical department is occupied 
in sifting applicants for work in order to exclude obYiously unsound persons 
and to put less unsound' persons into working order-by rcgulating their 
bowels and cleansing theil' mouths from the far too frequent sepsis before 
allowing them to work in TNT,. It is the pl'ivilege of the management to see 
that these reasonably sound workers get suitably fed and housed, that their 
work Is suitably apportioned, and that they are trained up by competent per
sons to do this work with as little waste of energy as is ('olllpatible with the 
perfect performance of the particular duty on wbich they are engaged, 

(c) Tbe admntage of having freshly cooked meals, well served in the can
teen, removed from the noise of machinery and the odor of the factory, has had 
a marked beneficial ef[ect on the health and spirits of the workers, The meal 
hours in the canteen are now welcome bt'eaks in the monotony of what was 
previously too often a 12-hour .. shift," Since the introduction of canteens tbe 
employees bave really worked in a .. shift" which consists of three parts, with 
added Initial enel'gy fur each part. The increased energy, good spirits, im
proyeu Ilealth, and'" staying" power is appreciably noticeable to the most 
casual observer. 

An experiment bas been tried in this factory of hllYing concerts in the can
teen during the long meal hour. The conduct of the workers is the best index 
ot their success, The employees have packed the canteen; the best of their 
talent has been freely giyen for the benefit of their workers; the audience has 
been lueal In discipline and appreciation of the ef[orts of the entertainers, 

(I) A canteen properly managed and in which the management of the fac
tory take as great an interest In regard to its efficiency as they would do in any 
uepartment of their wOl'k' presents an unlimited scope for all bigh-thinking 
employers for the betterment of their workers. The first 'advantage of this is 
that It will draw employees and employers together on domestic matters, as I 
cons iller that the management of the canteen should be under the factory con
trol, and that all supen-ision should be unuer!aken by a committee of tbe -em-
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ployees with th&-manager or some bigh official as ex officio chairman. The varl
ems little questions that arise for discussion, though small in themselves, will 
be found to be of that nature wbich will inevitably result in the chairman bav
Ing tbe opportunity of displaying a .. human touch" which be may rarely bave 
8n opportunity of at present. I do not wish to be misunderstood by tbis, tbat 
the manager would be reduced to coddling or merely sentimental action; such 
would be strongly resented by the workers themselves; but the very fact that 
there would be the .. chief" taking an interest in the questions of their daily 
livelihood will be, I venture to believe, a big advance in bringing the two 
together. 

(g) Knowing your interest in the details Df these matters, we would like to 
mention how useful has been the installing of a number of small tea depots, 
distributed throughout the shops, which are open for a quarter of an hour in 
the afternoons and again for a quarter of an how: during the nigbt sbift, for 
tbe sale ot tea and cakes. This has been done that we might put an end to the 
promiscuous tea making tbat went on previously. Tbe running of these tea 
depots has been only possible by the existence of the canteen, and from an 
administrative point of view we are indebted to tile canteen management that 
It has been possible to adopt this system of tea depots. 

258. -Such declarations are, after all, substantial evidence, and they 
confirm the conviction of the committee as to the benefit arising as a 
result of a good industrial canteen. The committee have, been im- ' 
pressed not only with the imprm;ed nutrition manifested by the 
users of the canteen, but by a lessened tendency to excessive consump
tion of alcohol, -by the prevalence of the spirit of harmony and con
tentment engendered, and by a declared increase in efficiericy and 
output. 

CONCLUSIONS. 

259. From 'what has been said in the present section it will be 
understood that the committee were convinced at a very early stage 
of their inquiries of the value and, indeed, necessity of establishing 
industrial canteens in order to provide for the proper nourishment 
of Illunition workers. As however, the Central Control Board (liquor 
traffic), of which Lord D'Abernon was chairman, had in June, 1915, 
appointed (under the statutory powers conferred 011 them by Defense 
of the Realm Regulation No.5 of 1915) a canteen committee (the 
chairman of which was Sir George Newmail), the health of munition 
'workers committee deemed it inexpedient to intervene in the work 
which that canteen committee had already commenced. Accordingly 
the burden of work in connection with the establishment of industrial 
canteens has fallen upon the canteen committee of the liquor-control 
board, assisted by His :Majesty's Office of Works, who have thus facili
tated the supply of proper and sufficient nourislUnent for the munition 
worker not onJy in the interes~s of sobriety, but also in the interests (£ 
lndustrial efficiency.l In the first enthusiasm of this great movement 

1 See first (Cd. 8117], second [Cd. 8243], third (Cd. 8558]. and fourth (Cd. 9055], 
reports of ~he Central Control Board (liquor tramc) appointed undpr the Defense of the 
Realm Consolidation Act, '1914, and Defense of the Realm (Amendment) (No, 3) Ad, 
1915. -
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a number of voluntary assistants and voluntary workers undertook 
the responsible duties in connection with the establis:lment and main
tenance of canteens. Eventually, however; it became necessary owing 
to the magnitude of the undertaking that the State should shoulder 
increased r&<>ponsibilities in the matter. The Munitions of War Act; 
1915, provided that" controlled" employers, in which category were 
included practically all manufacturers of munitions, in the wide 
meaning that modern warfare-imparted to the term, were to receive 
only their standard prewar profits plus one-fifth, the remainder being 
paid to the exchequer., It seemed hardly reasonable to expect them to 
sacrifice profits so rigidly limited in order to provide canteens, for 
their workers, and it could fairly be argued that, as the advantages 
of the increasetl output anticipated from the establishment of indus
trial canteens would accrue to the State, the State should find the 
money. On the initiative of the liquor-control board it was there
fore decided that "controlled" employers should be allowed to 
('harge to revenue the expenditure which they might incur with the 
approval of the board on the establishment of canteens at their works; 
in other words, that the cost of the establishment of canteens should 
be borne from funds which would, otherwise accrue to'the exchequer. 
At the same time the minister gave instructions for the provision, 
where necessary, at all Government munition establishments (royal 
arsenals, national factories, etc.) of adequate canteen accommodation 
at the expense of the State, and intrusted the board with the general 
responsibility for the organization of the canteen at these establish
ments. 

260. The liquor-control board have thus been the responsible au
thority for the organization of it.dustrial canteens in munition WOl'[<S 

throughout the country. They established the necessary depart
mental and expert staff for the effective performance of this duty, and 
in its execution have through their representatives visited all the 
larger and many of the smaller munition works, and have urged the 
provision of canteens wherever a real and undoubted need was found 
to exist, whether that need arose on grounds of liquor control or of 
nutrition of the munition worker. The board have made it their 
study to do all that was possible tQ assist employers in the design, 
equipment, and management of canteens. The services of their ex
pert staff have been placed freely at the disposal of employers, and 
they have published a handy compendium of information on these 
subjects in the form of a pamphlet entitled" :Feeding the munition 
worker," to the usefulness of which they have received numerous 
testimonies. . 

261. The policy of the liquor~control board, with 'which the com
mittee have fully concurred, has been first to encourage the employer 
or owner to make suitable provision for canteen accomniodation 
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where necessary; secondly, to facilitate such provision by voluntary 
01' other agencies; or, thirdly, to establish a canteen themselves, either 
managing directly or handing over the management to a properly 
constituted committee of employers and workmen. At the end of 
19t7 some 840 industrial canteens had been established. in national 
and controlled munition factories and at docks concerned in transport 
in connection with the war (at an approximate cost of upward of 
one Bnd one-quarter millions). The canteens established under the 
auspices of the liquor-control board have been, with few exceptions, 
known as" tAmlperance " or " dry " canteens-that is to say, no intoxi
cants have been supplied. In a few exceptional cases the liquor 
board have made special orders providing for the" on" sale and 
consumption of beer limited in specific gravity and in quantity pur
chasable. Exceptional conditions in various areas, owing to con
Ct'utration of munition workers, congestion of population, the build
ing of large factories in isolated places, the employment of women 
and night employment, have necessitated exceptional arrangements, 

Speaking generally, the committee are glad to recognize that the 
Jjquor-control board have initiated, guided, or assisted a social and 
industriall'eform which force of circumstances has rendered impel'a
th'e in the present emergency, and which has, the committee are satis
fwd, contributed substantially to the successful output of munitions. 
The industrial canteen has,. in fact, proved itself one of the most 
effective instruments in securing and maintaining a high standard 
l·f industrial work. It has contributed to increased sobriety; it has 
redured "industrial dt'inking"; it has served as a counterattraction 
to the public-house; it has supplied improved nutrition to the worker, 
which has led. to a reduction in sickness and 'to increased energy, 
better timekeeping, and improved output. The committee earnestly 
tl'ust that these substantial gains may be maintained in the futm'e 
lind that the industrial canteen will become a permanent. and essen. 
tial fa(:tor of the modern factory. . 



SECTION X.-8ICKNESS AND ILL HEALTH. 

262. The effect of industrial occupation upon the health of the 
,yorker has been a subject of medical investigation since the seven
teenth century. Early in the nineteenth century similar inquiries 
were instituted in England, and in 1831 Thackrah showed that the 
environment and conditions of factory life, or the mental and physi
cal strain entailed, were associated with exceptional disablement, dis
ease, or mortality among the persons employed. Numerous commis
sionshave been appointed by the Government to ascertain more pre
cisely the exact causes of such effects, and these have considered sue
cessi,-ely the general circumstances of the worker, the injurious in
fluences of the factory system, the special conditions of certain occu
.pations, the risks incurred in the use of machinery, and the results 
arising among those employed in dangerous trades. Thus has been 
accumulated a body of medical experience, growing with the growth 
of industry and with the increase of our knowledge of the causes of 
cisease. Concurrently with the appearance of evidence of a medical 
Ilnd social character further light has been thrown upon the subject 
Ly actuaries, insurance agents, and statisticians. As long ago· as 
1853 Finlaison, the actuary of the national debt, said that" the real 
practical difference in fhe distribution of sickness seems to turn upon 
the amount of expenditure of physical force," and 50 years later, in 
1903, Watson, who had studied the subject from an actuarial point 
()f ,-iew, wrote that" the proportion of members sick during any year 
varies with occupation." Again, the experience of insurance authori
ties confirms the same ,-iew. The report on national health insur
ance for 1913-11 states that" in many cases the rate of sickness is. 
affected by occupations or by the conditions incidental to particular 
occupations." Lastly, there is the incontrowrtible evidence fur
nished by the bills of mortality steadily accumulating in proof as the 
years pass. The decennial reports of the registrar general demon
strate that certain occupations haye a high comparative mortality, 
that this mortality is due to well-defined and preventible diseases, 
that the occupation may exert a greater influence on mortality than 
the aggregation of population and its associated conditions, and 
that occupational mortality is affected by the age incidence of the 
worker. 

CAUSES OF SICKNESS. 

263. Sickness due, directly or indirectly, to the industrial occupa
tion takes various forms and degrees, from the passing headache to 
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f;('riolls organic disease of fatal issue. The lungs, the heart, the 
digestive organs, the nervous system, the muscular system-each or 
~lJ nlay be affected with results harmful both to industrial effici~ncy 
and output, and also ~o personal health and expectaj;ion 'of life. 
Moreover it must be remembered that an undue proportion of sick
ness in any group of workers usually represents among those not 
actually sick lessened vigor and activity which can not fail to reduce 
output. Disabling conditions or i.n'1luences which injure some have 
a tendency to mark all. Employers and their workpeople should 
therefore have a general appreciati()n of· these injurious conditions'if 
they are to be on the outlook to guard against or mitigate Jheir eVil 
effect. Speaking generally, attention should be given to the follow-

. ing points: , " 
(a) Excessively long hours of work, particularly by night,it con

tinued, produce fatigue, irritation, and sickness. "YO\! will find," 
writes Sir James Paget, "that fatigue has a larger share in the 
promotion or transmission of disease than any other single. causal 
condition you can name." 

(b) Cramped and constrained attitudes or postures during work 
,,·hich prevent the healthy action of the lungs and heart. 

(c) Prolonged and excessive. muscular strain, c. g., the. lifting of 
benvy weights or prolonged standing, may produce rupture or vari
cose veins. 

(d) Machinery accidents. 
(e) Working in unventilated or insufficiently yentilat~d shops 

predisposes to disease and interferes with individual energy and 
physical capaeity. The effect of continuously working in a stagnant 
or polluted atmosphere is not tri1ling or insignificant. 

(I) The air, even if fresh, may be too hot or too cold, too humid 
or too dry; either extreme should be avoided if reasonable bodily 
comfort and the most efficient work are to be insured. 

(g) Imperfect lighting, whether by day or night, conduces to eye
strain Dnd headache. 

(h) \Vorking with, or in the6?resence of gases, vapors,poisons, or 
other irritating substances may l~ to direct poisoning. 

(i) Dust produced in certain industries, unless effectually safe
guarded, may produce lung disease. 

(j) The manufacture and use of high explosives involves risks to 
tlie workers. 

264. In considering the physical cap.aeity of a woman for with
itanding the fatigue consequent upon prolonged industrial employ
ment, it has to be remembered that her body is physiologically differ
ent from and less strongly built from that of a man. Her muscular 
system is less developed. Account must also be taken of the fact that 

80035°-10-9 
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at the present time many 'workers han~ l,lntilrecently lived a sed
entary or domestic life and have' not been in the habit of taking 
active and regular exercise. Certain ailments and forms of physical 
disability to which women are liable are readily caused or at least 
accentuated by inattention to these considerations; among such con
ditions are-

(i) Distu~bances of digestion due to unsuitable food, irregular 
and hurried meals, or to fatigue; 

(ii) Anemia, with possibly associated disease of the hea,rt and cir-
culatory system; 

(iii) Headache; 
(iv) Nervous exhaustion; 
(v) Muscular pain and weakness, Hat foot, etc.; 
(vi) Derangement of special physiological functions. 
265. Though these conditions may not in all cases be immediately 

incapacitating. they frequently tend to become chronic in nature and 
far reaching in effect, and they lead directly to malnutrition and to 
reduction of bodily energy. If allowed to persist they invariably lay 
t.he foundations of i1l health and disease in later years. 

266. Special problems also arise in the prevention of sickness 
Ilmongst boys and girls. Both physically and mentally they are 
less capable t.han adults of prolonged effort or sustained attention to 
work. They need vital energy not only for the maintenance of 
health but for growth; even though there are no signs of immediate 
ill heaJth their future growth and development may become stunted. 

267. Though these are a sufficiently formidable list of disabling 
cOllditions,or conditions which without proper care and precaution 
may readily cause disablement, they do not complete the inventory. 
At least as important as .any of these occupational influences, but 
inseparable from them, is the predisposition to disease arising from 
the absence of personal hygiene. The necessities of individual health 
are few and simple, but they are essential. Suitable and sufficient 
food, fresh air, warmth, moderation, cleanliness in ways and habits 
of life, the proper interrelation of work, repose, and recreation of 
mind and body are laws othygiene, the elements of vital importancR 
for which facilities must be provided if the maximum industrial out
put of the individual is to be secured and maintained. These Iwit
ters need consideration by the management just as much as the 
healthy supervision of the external circumstances of the factory and 
its technical processes. 

INDICATIONS OF SICltl!lESS. 

268. In addition to the clinical signs and symptoms of ill h~alth 
and disease, there are three general indications of sickness in a fac
tory which can be gauged by the managem~nt: 
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(a) Absence, broken time, irregular timekeeping, or diminished 
output of the individual worker. 

(b) Sickness register. 
(c) Death certificates. These, though few in number, form im

portant indications of the hea.lth of the workers as a whole. 
269. Every case of lost time or absence calls for inquiry. It should 

b" properly recorded. The study of such records is certain to dis
close the existence of adverse influences or circumstances previously 
unsuspected which may denote the beginning of sickness.Unfor
tunately the number of instances where reliable records are kept is 
comparatively few. Even when their importance is recognized 
dJlficulties have arisen owing to pressure on the time of the staff or 
CJwing to the unsatisfactory character of many of the medical cer
tificates supplied by workers. These certificates frequently give no 
illformation as to the ca.use of illness or as to its probable duration. 
They seldom state whether immediate absence from wo.rk is essen
tial or whether it can be postponed for a bl'ief period until II par
ticular job has been completed. Apart from these, certificates are 
sometim£'s given on odd slips of paper or do not show the address of 
the medical practitioner. In their Memorandum No. 16 1 the com
mittee have suggested the need for a form of medical certificate 
which, if adopted, should do much to obviate these difficulties. A 
lllodel form is given in Appendix G. 

270. Prof. Loveday, in his memorandum on The Causes and Con
ditions of Lost Time, which is included in the committee's interim 
r"port on Industrial Efficieney and Fatigue, sets out the results of a 
SHies of investigations which he made on behalf of the committee 
into the lost time. He concludes that nearly all records understate, 
and most records understate greatly, the proportion ·of lost time due 
to sickness and other unavoidable causes. This is partly due to the 
difficulty in regard to medical certificates, already referred to, and 

. partIy to the fact that many absences for which no medical certifi
cates are or can be forthcoming are attributable to fatigue, colds, or 
other minor ailments. While such absences may in a sense have 
b£'en avoidable, they frequently· serve to prevent future breakdown. 
He gives reasons in support of the view that, except where there is 
an undue degree of slackness, more than half of the time lost is lost 
through unavoidable causes. Various methods are suggested for 
tl'fting the accuracy of sickness records: 

( a) If the returns of bad time keeping and sickness coincide in 
direction. 

(b) If the Dumber of whole weeks lost through sickness is abnor
mally high when compared with the shorter periods similarly lost. 

1Cd. BD22. 
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(c) If the number of days lost through sickness is abnormally 
high when compared with the number of "quarters" similarly lost. 

271. An ~ffirmative answer to any of these questions, unless ex
plicable otherwise, gives good reason for supposing the rate of sick
ness to be understated. While no doubt in some places and in'some 
trades timekeeping has really been slack, there seems· little doubt 
that the underestimate of sickness and unavoidable absence generally 
has led to many misinformed and unjust statements about the leth
argy and irregillarity of the whole body of workers in controlled 
factories. 

272. In scrutinizing sickness returns and in studying their rise and 
fall account must be tal{en of various causes of fluctuation: 

" '(afOz~matic conditions.-It may be assumed th"at the rate of sick
p.ess will be above the av~rage in January, Febr.uary, March, April, 
and occasionally in November. In the remaining months' it will 
c,rdinarily be below the normal. If the sickness rate does not re
spond to considerable changes in weather, or fluctuates independently 
of them, other causes of fluctuation must be operative a.nd should be 
determined. 

(b) The approach of a holiday.-A worker, though feeling unwell, 
may hold on if a holiday is approaching, and a reduction in the sick
ness rate may accordingly result. 

(c) A. holiday just past.-If the sickness curve fails to respond to 
n holiday, and especially to a break of several days, or if its steadi
ness or rise can not be attributed to worsened climatic conditions, 
epidemics, or the like, there is reason for receiving statements as to 
sickness with caution and sometimes with suspicion. 

(d) Patriotic enthusiosm.-Many workers will keep at work when 
they are convinced of its urgency and national importance even 
though they may be unwell and need rest. Consequently when & 

period of relaxation occurs the rate of lost time and also of sickness 
may rise substantially. 

(e) Long. hours, lIiuch o t'el'time, and especially Sunday lab(}r, 
undoubtedly exercise a most deteriorating effect. Prof. Loveday 
quotes, the case of a factory where there was much Sund~y labor dur
ing the spdng and where no fewer than 22 per cent of the men were 
at one time sick. During the following August, when Sunday labor 
had been much reduced (but overtime on week days remained heavy), 
the sickness rate was little over 4 per cent. This reduction was partly 
attributable to the change of season, but the figures of a neighboring 
factory showed that in that district the weather during the spring, 
though inclement, was not abnormally unheal.thful, and Prof. Love
day sees no reason to doubt the manager's view that the weather was 
less accountable for the improvement than the restriction of Sunday 
work. 
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273. As rl'gards the signs of ill health most commonly met with 
Ilmongst munition workers, a large body of information"has been 
rendered available as the result of the medical examinations of male 
and female workers which were conducted on behalf of the com
mittee. Full particulars of the ailments and defects found by Dr . 

. Agnew as the result of examining over 3,000 men and boys are given 
in a table set out on pages 98 and 99 of the committee's interim report 
on Industrial Efficiency and Fatigue. Dr. Agnew reports: 

There Is no one defect that points conclJ]sively to overwork or strain; but 
IllRny of the symptoms takell collectively indicate severe strain, and I would 
suggest that sleepiness on the night sblft, headacbe, foot acbe, ,Ilndmuscular 
pains are pr.obably the most common signs. of overwork. The nervous symptoms 
added to these go far to complete the picture. The eft'ect of noise upon the 
Individual and its contrIbution to feelings of overtiredness 'ilDd exhaustion 

'1I1ust be considerable. In many of the factories, thougll the work was oot 
'heavy, the noise was such that the result of lengthened periods in these fac
tories was almost as severe as ~xposure to high temperature, coupled, with 
hard work. 

274. On pages 120 and 121 of the same report similar particulars 
are given of the defects found as the result of examining over 1,300 
·women and girls; the results of these examinations were thus sum
'marized: 

The ailments most frequently observed included indigestion; constipation, 
'headache, anemia, and muscular pains. Tbese are all frequently met with 
among women workers and can not be attribute(l especially to munition work. 
The great difficulty In estimating their precise Importance is the lack of any 
controllnvestlgatloo or data. In some cases the ailment bad undoubtedly been 
caused or accentuated by conditions of factory work. In otber cases it bas 
existed before beginning munition work. In otbers, again, the workers 
expressed themselves as in better health than fOl·merly. 

METHODS OF REMEDY AND TREATMENT. 

275. At the foundation of any sound system of dealing with indus
trial diseases lie two elementary principles: First, that prevention 
is better than cure; and, secondly, that for treatment to be imposed 
effectively it must deal with the beginnings of disease. Bearing 
these in mind, the preliminary safeguard should be to provide for 
the medical examination of all workers in order to secure as far as 
may be their physical fitness for employment. In some munition 
-works, and especially in those where dangerous substances are ma
nipulated, a preliminary medical examination of all workers is 
usual. Dental treatment is also sometimes provided. Such exami
nations are specially important at the present time owing to the 
strain involved by the conditions of employment and owing to the 
large number. of persons who are taking up industrial employment 
for the first time; but such examinations are always likely, to be 
desirable where the work involves any special strain, and particll;.-



134 . INDUSIBIAL .HEALTH AND EFFlOIENCY. 

larly SO in the case ,of women. Apart from .their value in detecting 
early signs of ailment or defect, medical ~xaminations are valuable 
as affording convenient opportunity for the inculcation of sound 
doctrines ,as to personal hygiene, cleanliness, and healthy habits. 
Periodic reexamination is practically confined to certain dangerous 
trades and processes,the workers in which have to he periodically' . 
examined under th~ regulations of the Home Office or the Ministry 
of Munitions. Where they can be arranged for, such examinations 
might usefully be extended to workers engaged in other processes 
involving special .strain or risk. ' 

216. It i!3true that under section 63 of the factory and workshop 
act it is necessary for every boy and girl under 16 to be certified by 
the factory -certifying surgeon· as physically fit for employment in 
the factory. Unfortunately, this certificate is not always adequate 
for its purpose. The decision of the surgeon has normally to be 
based simply on one brief examination. :More often than not he has 
no previous knowledge of the boy or girl, and generally the records 
of the school medica.! service are Dot available. After a young person 
has {lDCe been admitted to a factory no further medical examination 
is required except in the rare instances where the factory inspector 
may specially require it. In view of the strain which industrial 
employment may often impose 011 growing boys or girls, it would 
undoubtedly be an advantage if arrangements could be made for their 
periodic reexamination. It may be pointed out that the departmental 
committee on the night employment of male young persons em
phasized the need for such periodical examinations once at least in 
eyery six months, and recommended that records of the results should 
be kept. 

277. The second step is to reduce to a minimum any unfayorable 
conditions obtaining in the factory by providing proper sanitary 
conditions and accommodation, safeguarding machinery, controlling 
hours of labor, furnishing canteen facilities, and securing sufficiently 
warmed, lighted, and ventilated workrooms. 

278. Thirdly, arrangements should be made for adequate medical 
and .nursing schemes. Medical attendance is obtainable under the 
national insurance system, or may be made available by the special 
provision of a medical and hospital service for the factory. Nursing 
can only be obtained by the employment .of one or more trained 
nurses to undertake duties in the faetory by night 8S well as by day. 
Such arrangements have been instituted in many munition factories, 
especially where women are employed, and have proved of great 
value to employers and workers alike. The dutie~ of the factory 
nurse may include--

, See .. emoran4,.m 011 ,Certificates .r Fltne&ll, ts .. e4 'b7 the Home Oflce III 1915, and 
obtal.ua.bIe 011 appl1catlOD to that oIIlc:e; 
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'Cal Supervision of the health of the workers. 
(b) Superintendence of the rest room for those who are tern-

pOl'arily indisposed. 
(0) Following up cases of sickness at home. 
(d) Taking charge of first-aid treatment of injuries. 
(e) In the absence of medical advice, observing and controlling iLl 

its initial stages any threatened outbreak of the influenza type of 
sicknesa, which, if it extends, may temporarily paralyze output. 

279. The committee are glad to recognize the increasing frequency 
with which nurses are now being employed in factol'ies to perform 
some or aU of the duties mentioned above. The employment of 
doctors is, of course, less cqmmon. In factories engaged upon the 
manufacture or manipulation of poisonous substan<.'es and gases 51 
medical officers Ilre at present employed. Of these 14 are whole
time officers and 31 part time. Their duties include the .preliminary 
medical examination of the workers, the supervision of their health 
whilst at work, .. constant inspection of the working conditions of 
the factory, and the regulation of suspensions. In addition, theyara 
constantly concerned with other matters more or less directly affect
ing the health of the workers. They report periodically to the 
ministry on medical problems arising in thei!· work. At many of 
these factories dentists are employed by the management to treat 
new workers who require to have carious tooth removed before they 
call be safely employed. In other factories the employment of medi
cal officers is still rare, though it is increasing, and development is 
lil<ely to be encouraged through the need for securing the proper 
snpprvision and maintenance of the first-aid appliances, the provision 
of which is required by the recent Home Office order.1 The need for 
training workers in the use of these appliances will also require to 
be provided for. The three cases quoted below indicate other direc
tions in which development may be anticipated: 

(a) At an engineering factory empioying about 2,250 workp.rs (mostly men) 
a ·whole-time medical officer has been appointed, who acts also as panel doctor 
for most of the employees. He makes a medical examination of all new 
employees. Absentees are followed up by him if they have not seen him before 
leaving work, and they again see him before resuming work. The number of 
patients seen varies from 60 to 75 a day, and the medical officer's work consi~ts 
In the supervision of the dressing carried out by his male dresser, crdinaJ:Y 
diagnosis, minor surgical treatments, and any attendance on the workers where 
necessary in their homes or at the neighboring cottage hospital. 

(b) At an engineering factory, where about 2,500 men and women are em
plo~'ed, a medical officer attends at the surgery daily from noon till 1 p. m. 
He sees cases of injuries which have been b.eld over for his Inspection or which 
linn' come liP to be redressed. He also examines all workers before engage
ment, when any physical defects, such as hernia, hydrocele, varicocele, varicose 
veins, or heart trouble are entered in a book and the entry countersigned by 

• See paragraph 289 and .Appendlx L 
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the. worker; In this way claims in respect of that particnlar defect at some 
latel' date are avoided. The medical officer also treats at his own house CIl!'('S 

sent to him by the nurses on duty. 
Employees have to report evel'y accident, no matter how Slight, to the fore

llIan, who passes the ('ase on to the ambulance room. The workers are in no 
case allowed to treat any wound themselv'es. All wounds ·are dressed by nurses 
under tbe supervision of the medical officer. Patients are not sent to their own 
doctor, for the'latter have not time for; and can not be expected to, treat daily 
a large number of minor and apparently trifling injuries. Under the system· 
adopted" every wound, however sligbt, Is dressed within a few minutes of Its 
()~lll'rence; and is properly cared for until, it is bealed. As a result, the 
proportion of workers who lost time on account of accidents was markedly 
IO\\'e\-ed; arid tbere was an increase in the proportion of cases that lost no time 
at all. This scheme is also of interestbecauS!! the firm on starting it decided 
to carry their,oWJ;l insurance for all claims less than £100 ($486.65), and they 
fou,nd ,afterdu~ allowance was made for the doctor's salal'y and the expenses 
associated with ,the nurses, that they had at the end of 18 months a credit 
balance ofneal;Jy £500 ($2,433.25). To this balance must be added the indi~'ect 
though' considei'able value of working hours alllI weeks saved. . , 

,'(e) A group of factories are employing one medical man, paid on a capitation 
Las,is, to make not less than four health inspeCtions annually. His inspection 
includes the organization of first-aid treatment; records of the Ilealth anel 
p~ogl'ess of each worker: the condition 'of the sanitary conveniences; the 
cleanliness of the windows: the ventilation, temperature, and cleanliness of 
eat-h workplace: the facilities for obtaining food and drinking water: anel the 
cloakroom and washing accommodation. He also advises on any medical suj).: 
ject connected with the work of the factory and as to the health of nny worker 
specially refeI:red to him. Any necessary observations 01' suggestions are en~ 
tered in wriUng for the iuformation of the management and for reference .011 

subsequent visits. 



SECI'ION XI.-INJURIES AND ACCIDENTS. 

280. TIle provisions of the Factory and Workshop Act in regard 
to accidents fall into two main categories-the prevention of acci
dents, and the notification and investigation of certain kinds of aeci;. 
dent;;. The provisions for the prevention of accidents include' the 
proper fencing of machinery (sec. 10), safety valves fOJ:">hoileJ:~ 
(sec. 11), the position and operation of self-acting machines (sec. 
12), the cleaning of machinery by women and young persons (sec. 
13), means of escape in case of fire (sec. 14), and themaJdng'df 
doors to open outward (sec. 16). The occupier 9f the, factQfY 'is' 
required to notify to the factory inspector all fatal.accldE:nts and aU' 
accidents sufficiently serious to necessitate absence from work for a 
period of one day in some cases and of seven days in others. Noti· 
fication is also required of dangerous occurrences, such as 'fires, or 
certain types of explosions or accidents to machinery or plant. 
Under the Police, Factories, etc. (Miscellaneous Provisions),.Act, 
1916, section 8, it is the duty of the factory certifying surgeon to 
imestigate and report upon certain kinds of injury caused by ex
posure to gas, fumes, or other noxious substances, and also'upon any 
other cases which may be specially referred -to him. 

281. How grave is the amount of disablement c,\Used by injuries 
and accidents is shown by the fact that though only accidents of a 
certain degree of severity are notifiable, the number notified annually 
amounts to over 150,000. To these must be added a "ast number of 
minor injuries and accidents which in the aggregate cause perhaps an 
e\'en larger amount of interruption to work. A somewhat formidablo 
return of accidents is therefore to be anticipated in munition fac
tories, which include not only metal and engineering work, but cer
tain dangerous trades and the manufacture of explosives. Moreover, 
the introduction of new labor, and of employees unuccustomed to the 
processes concerned, particularly in conjunction with the need' for 
speed and pressure, overtime, and night work, with the consequent 
fatigue, must inevitably lead to greater risk of accident. The in
juries in a typical munition works are not only open wounds, con
tusions and abrasions, injuries to the eye, sprains, simple and com
pound fractures, and injured limbs, but also scratches, cuts, burns, 
lind other minor injuries which may readily lead to more serious 
conditions by neglect. The slightest wound may become infected 
with "erms and a greater or less cl '.,,' ,...$ ""psis 01' blood poison-

t> , OJ num~ 131 
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ing supervene, Witll the resultant serious loss of time and efficiency, 
and possibly even risk of life and limb. 

An insurance company reports that out of ·27,500 accident claims in 1917, 
2.700 were septic claims, over 2,000 of these b!ling septic conditions caused 
through wouuds on the band. 

282. Much valuable and suggestive information on the relation of 
the incidence of accidents to output and to fatigue is contained in Dr. 
Yernon's memorandum on. An Investigation of the Factors Con
cerned in the Causation of Industrial Accidents.1 The inquiry is of 
the greater importance in tlutt so far as the committee are aware 
no inquiry of a similar Dature had previously been conducted, at any 
rate in this country. As he points out previous inquiries on the 
subject have suffered fmm certain defects. In the first place the 
accident data are in no case correlated with the output data. Sec
ondly, no allowance l)as been made for the considerable period of 
time often lost at the beginning and end of a spell. And thirdly, 
no allowance has been made for the time which has elapsed between 
the occurrence of the accident and the time when the worker applies 
for treatment. This period is always appreciable, and in the case 
of some types of accident (e. g., sprains) may be considerable. 

283; As to what are the principal causes of accidents Dl\ Vernon 
stRtes: 

SpE'ed of production Is the essential factor in accident causation which call 
nl'\'E'r be neglected, Its lIcti.on depends especially on the degree of DE'rVOUS 
anll Illllscuhn' coordination posS(>!;sed by the worker, and on psychical condi
tions such as his al{'rtne!lS and attention. 

The various factors concerned In accident production may be classified unil('r 
two main he8din~s, according 88 the)' depend .on the worker himself, i. e~ are 
of llersolllu ol'igin, or depend on external conditions not du-ectIy under his 
eontrol, 

Factors of personal origin: 
I, N('rvous lind muscular coordination in relation to speed of produ~ 

tion. 
n. Flltigll(,. 

III. Pl'Iyehieal infiuen('es, 
IV. Nutrition and ulcohol consumption. 

Fncttll"s of ('xt(,l"ual origin: 
. V. J.!ghtln~. 

VI, Tt>lll[Wl"fltul'e, humidity, lind \'entilatlon. 
VII. Defects of mnchint'ry lind IIbsenee of guards. 

284. For .81\ Ildequllte appreciation of the charader and scope of 
Dl·. Vernon's inqlliry, referenceshould be mwe to the report itself.
H t'l'E' it 1lI list suffiee to gi \"e a brief summary: 

ao('idcllt da,tfl were t'O]jt'cted lit four factories, for periods of.9 to 25j months. 
'1'hp uceidt'ntil (0\"1'1' 5tl.OOO in.numher) were classlf\ed sepRrately under the 
ht'mling-s (}f cuts, flll't>!/!11 boc1it's !n the eye, bllrus, spl'ains and injuries incul'l'ed 

...... 
1 Cd. 9046. . . 
• See Committee's 1ie .... orandum No, 21. (Cd, 9046.) 
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one or more days before they were first treated. Eye accidents afford the most 
reliable index of accident incidence, as they are almost invariably treated 
within a few minutes of their occurrence. Cuts are fairly reliable, but sprains 
are quite unreliable, as the workel"ll generally do not come for treatment till 
lOme time after they are Incurred. Hence their Incidence reseinbles, that ot 
.. previous Injuries." or depends on the inclination of tbe worker to attend the 
dl'l'S"ing Iltation. This incllnatlon varies greatly at difl'erent times. For in
etance, day-shift women attended three times more frequently toward the end 
of the morning lIPell thaD at the beginning, but night-shift women attended 
most frequently at the beginning of the shift, and only a fifth as freqnently 
towards the end of It. ' 

Speed ot product'on.--Output determinations at a fuse :(actory were made by 
Ilwu_urlng the excess electric power supplied to the various sections of the 
works, and verifying the results by direct enumerations of the articles produce~. 
The output rose steadily during the morning spell and was 11 per cent greater 
In the fourth hour of full work than in the first hour. It remained high dur1ng 
the 6rst hour of the afternoon spell, but fell off during the rest of the after
noon. The Incidence of accidents ehowed a qualitative resemblance to these 
outpnt varilltions but not a quantitative one, for accidents Increased 10 to 30 
times more rapidly than output during the morning spell. Nevertheless It was 
concluded that varying speed of production is the factor largely responsible 
for the day-shift variations of accidents in men, and not fatigue. Though the 
ul~ht-shift output fol\'owed a similar course to the day-shift output, the a('cident 
Incidence, except that of eye accidents, was entirely different. It was at a 
maximum at the beginning of the shift. and fell gradually the whole night 
through to about balf Its inWal value. This was due to the fact that the night. 
shift workers started work in a careless and excited state, and calmeil down 
gradually during tbe night. At the other factories, where 6, 9.2 and 15-iI1('h 
shells were manufactured, there was very little hourly variation in the speed 
with which the operations on these shells were performed, and in correspond
ence therewith the hourly Incidence of accident.\! incurred by the day shift was 
fl1lrly steady. The night-shift accidents dwindled rapidly the whoie night 
through. because of the psychical factor. 

The diurnal variations of aCCidents at the fuse factory genernlly corre
sponded with the output variations, as both rose to a maximum in the middle 
of the week and declined at the end of It. This correspondence held for llight 
shift as well as day shift, and the diurnal variation of eye accidents was 
e~peeially marked. In the !!hell factories the night-shift accidents l'Ose rapidly 
In the course of the week, and In women were 41 per cent more numerous on 
the last day than on the first day. This was a fatigue effect. The monthly 
variations of accidents at the fuse factory corresponded with output variations, 
for the accidents gradually increased. about 40 per cent. whilst tbe bOU1'ly out
put at the same time increased 80 per cent. 

Fatigue.-The Influence of fatigue on accidents to women was strikingly 
shown at the fuse factory v.hen the operatives were working a 12-hour day, or 
75 hours a week. The women's accidents were two and a half times more 
numerous thaD In the subsequent 10-hour day period, but the men's accidents 
were not affected. The women's accidents showed a five-fold increase during 
the course of the morning spell. as compared with a three-foid increase during 
the subsequent 10-hourday period, but the men's accidents did not chauge liS 

between these two periods. The women's accidents were 45 per eent times more 
frequent In the afternoon spell than In the morning spell, whilst the men's 
accidents were only '1 per cent times more numerous. AlIIG the women were 
treated tor faintness mne times mo~ frequently thall the men, and were gh'eJI, . / 
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"sal-volatile 23 tImes more frequently, whereas in the subsequent 10-hour day 
per'iod they were treated for faintness and given sal-volatile only three times 
inore frequently, When the hours of work at' one of the shell factories were 
equalized fo'r the men and the women, whereby the women were made to 'work 
9~ honrs more than: they had done previously, and the men 9~ hours less, the 
ratio of wollien's accidents to men's accidents (corrected for the alteration of 
hoUl's) increased 19 per cent for the day shift and 61 per cent 'fOl' the night 
shift. 

Psyc1licaZ illjlllellces.-At all the factories the night-shift workers suffel"ell 
fewel' accidents than the day-shift workers, the average defect being 16 pel' 
cent. This was pot due to the outpnt being smaller, as at the fuse factory it 

, was distinctly bigger by night than by day, It was psychical in origin, and due 
'to the night-shift workers settling down to a calmer mental state than the day
, shift ,,'orkers,"and 'so becoming less cal'eless and inattentive. The psychical 
fa:ctor is one of the most important in accident causation~ 

-Akohol consumptiOlt.-Inrlirect evidence as to the effects of alcohol, con
I>lJmption was obtained by assuming (a) that the increasing restrictions on the 
alcohol consumption of the Nation in general during the war applied also to 
the munition workers; (b) that such of the ngiht-shift workers astook alcohol 
dill sO shortly before' coming on to work. It was found that the accidents 
treated during the three spells of the night shift at the fuse factory fell off 
much more rapidly in men than in women-as one would expect them to do If 
tbe excess of accidents in the first spell were due partly to alcohol consump
tion-:-and that between February, 1916, and December, 1917, the .fall, steadily 
became less. Again, in the 12-bour day, period (November, 1915,' to January. 
1916"> tbe accidents were at a maximum on Monday and fell gl'adually to a 
minimum on Friday, which was 30 per cent less than the Monday value. Then 
they -shot up again nearly to the maximum on Saturday. This suggests week
end drinking, as no such varintions were observed during the subsequent 10-hour 
day period. 

Lighting.-Accidents due to foreign bo(}ies in the eye were 7 to 27 per cent 
more numerous in the night shift than In the day shift, though nIl the other 
accillents were considerably less numerous. This was due to tIle artificial 
lighting, as the excess of eye accidents was most mal'ked in the worst lit fac
tory. DUl'ing day shift the eye accidents to men were most frequent in the 
winter months and most infrequent in the summer montilS, but this relation
ship was not observed in the women. Other accidents were not affected, for 
(luring day shift they were Bot more numerous In the hOIll'S of artificial light
Ing than in those of natural lighting. 

Tcmpe,.atu,.e.-The temperature at the fuse factory was l'ecor(}ed continu
ously for six months by means of a thermograph. Accidents were ,at a mini
mum at 65° to 69° F. and Increased rapidly at higher temperatures (e. g., by 
30 per cent at temperatures above 75°) and slowly at lower temperature". 
Continuous records were obtained of the external temperature of the town in 
which the shell factol'ies were situated, and it was found that in all of them 
the accidents increased considerably as the weather grew colder and dimin
tslled as it grew warmer. In one factory the women's accidents were nearly 
two and a half times more numerous when the temperature was at or l!elow 
freezing point than when it was aboye 47°, whilst tile men's accidents were 
twice as numerous, 

Prevention of accidellts.-Various directions In which accidents could be 
(lImlnlshed were suggested by comparing the accident frequency of men 'and 
lI'omen at the different factories. The women suffered twice as frequently as 



INJURIES AND ACCIDENTS. HI 
the men from sprains nnd were especially liable to wrist spr$ins. at the. fuse 
factol'y, as they had not sufficient strength to push home the clamping lever ot 
tile lathes. Both men and women suffered JIlBny ~ore sprallis, B.t the6-hIch 
shell factory than $t the other shell tactorIes, as they often moved the 
OO-pound shells by hand, instead of wIth the tackie provided. The women at' 
the shell factorIes BUffered three t1~es ~ore burns than the men,chiefly from . 
the hot metal turnings. AccIdents arising from care.lessness, alld inattention 
cnn be dImInIshed by preventing the workers from talking to one another In 
the shopll. 

KEANS OF PREVENTION. 

285. It has been estimated that from 25 to 40 per cent of all indus
trial accidents are preventable if all practicabie means ·ll.~e taken. 
J n America it has been estimated that roughly 30 percent of, acci
dents are due to illness or to imperfecti~ns in machines or in gyard
ing dangerous parts; that 60 per cent are due to apathy -and lack of 
appreciation of danger on the part of operativeS arid only 10 per 
cent to wholly unpreventable causes. Whatever theproportipns 
may be, there is no doubt that, a large number of accidents, are 
preventable, and the State which desires the maximqm output of 
munitions, the employer who pays compensation, the unions who 
subsidize absentees, and the operative who undergoes suffering and 
pain, and perhaps, permanent disablement, are alike concerned to. 
secure a reduction in the number of accidents. 

286. It is obvious that much can, be done by adopting various 
methods of prevention, such as the proper and effective guarding 
of machinery, the provision of safety appliances, the proper regula
tion of dangerous processes, the adequatllighting of tlie factory~ 
and the more careful cleaning of machinery. But however complete 
the provision made for securing the safety of the worker, its success 
must largely depend upon the intelligent cooperation of workers 
and foremen in the maintenance and use of the appliances provided 
and in the enforcement of precautionary regulations. As already 
suggested, many accidents occur through 'ignorance or apathy
" familiarity breeds contempt." One method of securing the neces
sary cooperation which might with advantage be more widely 
adopted is by the establishment of commIttees of workers. The 
duties of such committees are to study the causes of accidents, to 
snggest and advise suitable means for prevention, to keep careful 
records, to make frequent inspection of machinery and plant, and to 
note any defects or dangers. The interest of the workers may be 
further encouraged by giving prizes for suggestions or by awards to 
the committee of the department where the greatest reduction of 

, accidents has been secured. In some instances monthly pamphlets 
or bulletins have been published dealing with the safety and hygiene, 
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with particUlars of accidents, with notes as totheii' prevention and 
illustrations of safe and dangerous methods of working. 

287. However perfect and complete may be the methods of preven
tion adopted, accidents will always occur, and provision must therc-

. fore be made for their suitable treatment, and particularly for the 
first-aid treatment of minor injuries. \Vherever possible training 
in the essentials of first aid should be given to a sufficient number of 
workers to provide that in each shop there are at least one or tWI_' 
persons who know how·to render first aid in case of injury, and much 
valuable work has been aCL'Omplished in spreading knowledge of 
first-aid practice by the S1. John Ambulance Association and similar 
organizations, with a result that in many munition works there are 
employees who possess the requisite training. Unfortunately at the 
present time long hours of work and the difficulty of obtaining 
teachers makes training difficult to organize. Distribution may also 
usefully be made of leaflets or placards of instruction and advice. 
Any instruction or advice should be simple and precise and should 
emphasize the need for treatment in all cases as well as methods of 
treatment.1 

288. In the majority of factories some provision is made for the 
treatment of injuries, but inspection indicates that there is great and 
urgent need of improvement, especially for treating minor injuries. 
While one factory may possess a well-equipped surgery with a trained 
r.urse in charge, at· another provision for treatment may be wholly 
lI,bsent, or the surgical equipment may be represented by a soiled roll 
of some so-called" antiseptic" lint or gauze, an open packet of ab. 
sorbent wool, a few bandages, some antiseptic lotion, or an unclean 
pair of scissors, all kept in a dusty drawer. It is obvious that pro
vision of equipment for first aid is worse than useless unless it is 
properly kept and maintained. 

289. What is required is an adequate though simple organization 
which provides-(a) a local dressing station or aid post in each 
workplace for minor injuries, and (b) a central dressing station or 
surgery for more serious cases or cases requiring continuous treat
ment. An order I recently made by the Home Office under the Police, 
Factories, etc. (Miscellaneous Provisions), Act, 1916, section 7,· re
quires that in the case of blast furnaces, copper mills, iron mills, 
foundries, and metal works a first-aid box shall be provided in the 
proportion of at least one to every 150 persons, and an ambulance 
room wherever 500 or more persons are employed. Arrangements 

• A lI'aflet (see Dote at end of section) has beeu iasued b, the Dome Ofllce and Ia ob
talll8ble on application. 

• Tbe terms of the order are glveu III AppendlE I. 
I Tbe terms of the aectlou are given In Appeudbt B. 
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ehollld also be made rer: the immediate eoo.veyanC8 to hospital of 
{uses which can not be treated on the spot. 

UCAI. I1KESSDrfl ST.Al'JOlr Oil .AID :rOBT. 

290. In order to be effective under industrial conditions any form 
c.f treatment for minor injuries must be extremely siinple, easily 1111-

(lc·rstood, and readily applicable. Elaborate provision for the treM, 
m('nt of minor injuries i~ the less necessary, because of its unsuita
l,ility under factory conditions and hecause in machine shops wound~ 
lire IIsually comparatively free from germs. Further, the treatment 
nm'lt be always and p,romptly available. The workman who sus
tains a slight injury while at work will often decline to surrender a 
qual·ter of an hour of time and earnings in going to and from a cen
tral surgery to have ,his wound dressed. Time is a consideration, 
find the exigencies-of factory life do not allow o( anelaboratepro~ 
(:('dllre. The aid post may take the form of a cupboard or bOK ,COD-. 

ta ining first-aid materials, with brief, simple, and clear instructions 
as to their use. The box should contain packets of sterilized dress
ings, a supply of iodine solution (alcoholic solution containing 2 per 
c:ent iodine), • bottle of "eye drops," a pair of dressing scissors, some 
triangular bandages, safety pins, and a roll of plaster (1 inch wide). 
The sterili7..ed dressings may suitably be of three sizes:1 

(a) Three dozen small size, for fi,ngers, composed of a strip of 
gauze or lint 8 inches long and 1 inch wide, with ;narrow tape attached 
to ODe end. The tape £hollld be roiled up inside the strip, which is 
then wrapped in a cover of ordinary nonabsorbent wool and the 
"'hole sterilized. In use the wool is first removed and the dressing 
unrolled round the injured finger, when the tape is disclosed ready 
fOl' tying the dressing in position. 

(b) One dozen mediuin size, for hands or feet, similar to the above, 
Lut 18 inches long and 1t inches wide; and . 

(c) One dozen large size, for which the ordinary field dressing 
may be taken as a pattern. 

The aid post should be under the care ,of an officer, preferably the 
foreman or ;forewoman, trained in first-aid work. This officer should 
keep a'note of every case dressed, and should be responsible for see
ing that the box is kept stocked and jn proper order. Ordinarily 
one such aid post should be provided in each workplace, but in large 
engineering shops several may be required . 

• Such dressings may be obtained, amongst others, from MeSllrs. eu""ou, Gerrard '" 
Ce ..• Old bury, Blrmlll8ham. and Southall Brol. and Bllrclay, Bu·mlngham. pressIng. are 
e100 prepared by M088rs. Burroughs, WeUco_ ., Co., Reynolds'" Bransom, 18. Brlggate. 
Leeds; C. )1'. Thackra:y. Greet George Street,. Leeds; eud tbe St. John .Ambulauce AlSO

dation, St. .John'. Gate, ClerkenweU. 
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, CENTRAL DRESSING STATION OR SlfllGEllY.' 

291. The central dressing station I should be easily accessible and 
5pecially constructed or adapted for the purpose. The room or rooms 
should, in large ,factories, provide for a surgery, a rest room, and a 
storeroom and nurse's 'room. Where a surgery is used for workers of 
both Sexes a second small room will be found advantageous. The 
walls should be covered with glazed tiles, enameled iron sheets, or 
washable paint. The floor should be of smooth, hard, durable, and 
impervious material; the natural and artificial lighting should be 
ample; hot and' cold water should be laid on or be immediately avail
able; the room should be warmed in winter.' A glazed sink is needed, 
the' waste pipe opening over the drain, and trapped outside the 
surgery. A foot bath, preferably fixed and provided with, hot and 
(!old water, is desirable. The furniture should consist of a table, 

, S couch, chairs, and cupboards. The room should Dot contain a car-
pet,rugs, curtains, tablecloth, window blinds, or wall pictures. The 
keynote should 'be simplicity and cleanliness. The floor should be 
washed once a day with antiseptic fluid, and the walls at least once a 
'Week. 

292. The object of the central dressing station being the treatment 
of more serious cases than can be dealt with at the aid post, and the 
redressing of cases of minor inj'ury, it is desirable that it should be 
properly equipped. It may also be convenient to use it for the medi
cal examination of applicants for work. 

293. The station must be in charge of a competent person with 
knowledge of ambulance work. 'Vherever possible, a trained nurse 
should be on regular duty, ambulance assistants being selected from 
employees trained in first-aid work. Many large works now have 
a medical officer on the staff, who is responsibJe for the supervision of 
the surgery and available for serious cases before removal to hospital. 
The equipment of the surgery will largely depend upon the character 
of the accommodation provided and the experience of the person in 
('harge, but the following will generally be required: 

(i) Stretchers, splints, and strong bandages for major accidents; 
(ii) Bandages and dressing for minor injuries (3 stock should be 

kept to replenish the aid posts) ; 
(iii) A simple sterilizer and necessary surgical instruments such 

liS scissors, forceps and tourniquet; and 
(iv) Simple lotions and drugs (with sufficient elHlmeled basins). 
Where a medical officer is employed ut the factory he should be 

provided with accommodation adjoining the central dressing station. 
The accommodation should ordinarily include a consulting room 

I For Information as to the conditions under wblch ~8pit81 expenditure on an ambu
lance room cnn be regnrded as an expense for the pUlposea "of tbe excess profits duty. 
Bee Appendix K. • 

• See illustration facing page 111'. 
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(fitted with hot and cold water and a sterilizer), a clerk's office, and 
a waiting room. If arrangements are made tor Jllen Ilnd women to 
attend at different hours separate waiting rooms ",iIi .~ot ordinarily 
be required. 

294. The following statement js of.interest, as showing the ar
rangements made at a large national filling factory for dealing ;'vith 
('nFeS of sickness and injury: 

Ambulullce cqrlipmcnt.-Ateacil of our two f'lctories ,we h~ye a roomy ambu
lance with accommodation tor doctors' consultations" tirst~aid dJ,'essillgs, sick
nl'S8 CIlSes, Each aDlbulllnce building has two,separate casualty dressing rooms, 
olle tOl' Dlen and one for womeu, a wal'd with eight beds where sickness anll 
a('cldent cases con be b'eated at ordinary times, and where in the event of an 
explosion the victims can be promptly attended, a ·smoli elUel'gencyoperating 
room, with sterilizel's for dressings nllll instl'\lDlents:anda.l~oolllY cupboard·. for 
surgical emergency opplianccs, .• -\t the !)thel' end of the wal'd t11(:I'e arc two 
rloCtOl'S' consulting rooms, patients' waiting rooni, stol'el'oom:, etc, " 

The stolfo! the ambulance consists of two doctors, one sistcr"imd·four lIui'ses 
In the sheIl,lUling tactory (whel'e we have 7,000 workers aDd a lIight shift'·as 
",elIns a day shift) and olle Sister 'vitI! two lIurses in the cnrtridge-filJing; fac
tory (where we have about 3,000 workers and a day shift only), 

III connection with OUl' ambulance station,we hov!!. an Ol)lbulance wagon, 
I"hlch is at om' disposal dny 01' night for removing pntients to their homes or 
t .. hos(lltnl. 

Arrangements are also mnlle with the local ambulnnce nssocintion for the 
!xpeditioll ·ot ambulunce wagons iu the event of any· serious explosion at . the 
tnl'tol'Y, 

.Two large local hospitals huve arranged. to receive our urgent cnses when 
"equlred in the event of explosion 01' otherwise, Liberal conh'ibutions are mode 
)y the toctory workers to these institutions, 

Any ot our TNTcuses who have· bet'n III enough to reqilil'e. hospital h'eat
mint have been sent to the'· • * Infirmary, where I am in touch with the 
mperintt'ndent and also with the house doctors aud tbe pathologist, wbo ·inform 
~Ie hnwediately of any matter of importaure concerning a workel:, 

Convalescent 1tome for WOI'l'CI's,-Tbe y, W, C, A, very kindfy opened a cou
mlescent home about 6 miles tl"Om here in a brncing piu't of tbe countl'y,and 
his has bet'n kept almost entirely at our disposal and has been of inestimnble 
'nlue to us. The expenses of this establishmt'nt lire defrayed· partly by the 
l. W, C. A, lind partly by donations trom our workers' hospital fund. 

Home visitation of worken 1(;110 aI'e aie1;,-Chiefty in order to obviate the risk 
,f girls sulfeling froID TNT poisoning lying ill at home, undiagnosed, Ilnd pos
ibly untreated, we a!lopted from the beginning 0 system of home yisitntion. 
l postcard is sent to 011 ,,'orkers in TNT pnrts of the factory who o"re rt'{lllrtt>d 
bsent for two days or more. As soon as the postcard is returned asldllg fOl' 
yisit our health visitor calls at the house and Immediatt!ly reports to me, 

t, as a result of this, Yi8it, it seems I\ecessl\I'y that the doctor should call, 
hot is done later, Girls who are iu financial difficulties are assisted nnll in
ectious cases Dlay be reported. Workel's requil'ing subscribers' lines fOI' ad
Jission to hospital or· to convalescent homes are notified, and so on. 10 con
ection with this home:-Yisiting department we bave a welfare secretary" and 
henlth "isitor. Tbe welfal'e secl'etary deals with all returned postcnrds. She 

rrllnges the work of the healt.Jl "isitor and makes reports to the dOCtOl', I.eeps 
card index of tl;ose \'islted, deals with the SUbscl'ibers' lines for conYlIlescl'nt 

80935°--10----10 
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homes, Infirmaries, ,etc., keeps the .. comforts fund" money and the accounts 
connected therewith, and so on. The health visitor is not a trained nurse, but 
is sympathetic, tactful, and conscientious, and is liked by the girls, who give 
ner theIr confidence. 

Financia' aid to sick workerB.-A fund hu been in our hands for about a 
year and a half. The money is IIpontaneously voted by the workers' committee 
at their monthly meetings, and it is entirely subscribed by the workers them
selves. Help is given from this fund to any worker who seems to be in finan
cial distress, especially through illness or accident, and who is unable to pro
vide herself wltll the necessary food and comfort. It is also given at times 
to provide holidays for necessitous caseS. The money is chiefi:y distributed 
through the health visitor on the recommendation of the doctor. This system 
has the advantage over other systems of financial aid that it is given for necea
sity observed by the doctors, nurses, or health visitors, and does not conduce 
to begging. 

295. The following is an account of the arrangements which have 
been made at a munition works in the Midlands: 

I commenced work here in 1914; for about two :years I did the welfare work 
and nursing, but by that time the Dumber of employees had increased so much 
that I had to give up the welfare work and specialize on the work I wu 
engaged for (nursing), We have two ambulance rooms in different parts at. 
the works, but new and larger ambulance rooms with rest rooms attached are 
under consideration. 

We are starting classes in connection with St. John Ambulance and hope 
to have four St. John Ambulanee peopl~two men and two girls-in each de
partment, in charge of an ambulance ,cupboard. At present ail accidents are 
attended to. by myself in the daytime and a night nurse at night. SerioWl 
cases only are sent to hospital and minor cases attended to here. Repeated 
dressings are done each day at the works; this is more satisfactory, u it 
keeps us in touch with the people and we know when to expect them back at 
work. We also give electrical massage to those patients recommended by the 
doctor. Besides this I am qualified to treat simple medical cases, and we find 

, this prevents a great loss of time by the employees. We keep a report ot all 
accidents. 

All children imder 16 are examined by a doctor when eiigaged i If they have 
bad teeth a note is given them and they are sent to the dental hospital for 
treatment i It anything is ,wrong with their eyes, to the eye hospital; it aIlJ'
thing is wrong with their throat, to the ear and throat hospital, and so on. 

The employees pay 11i [2 cents] per week and from this fund so subsalbed. 
they receive hospital notes and obtain free treatment at the hospital& The 
major portion of this fund goes to the local hospital Saturday fund. and our 
employees can, when recommended by their doctor tor a change ot air, get 

'a fo(tnlght's free treatment at a convalescent home i there are twG at 
• Llandudno, one at Malvern and one at Droitwich (for rhenmatie subjects). 
Through the hospital Saturday fund our people can be supplied with artiflclal 
appliances, such as glas9es and elastic stocldngs. The ebildren ot our work
people obtain the same benefits, tbe convalescent home tor children being the 

'Red House, Great Barr, near Birmingham. The distribution and tbe clerical 
work in connection with these notes Is done entirely by the Dursing depsn
ment. The welfare superintendent looks the eases,up and .refeN them all to mao 
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SYSTEIUTlO llECOBDS. 

296. As already suggested, it is important that a full and accurate 
register should be kept of all cases of sickness and accident, with 
palticulars of dressings, rooressings, and treatment. 

297. A case book should be drawn up somewhat as follows: 

Idcntl· Name of 
Nat~:rl;:~~UI'J 

Progress of case with dates Date of fi,.lio. Dale. injurad How caused. of subsequent dressings, final 
num~ and tba occurrenca 01 ow,. dressing. 
ber. parsOllo sepsis. 

1916 191& 1915 
I ....... Noy.26 Mary Smith. Cruahed thnmb l"all ofsbaJl .. Nov. 25, Nov. 26, Nov. 80 ... Dec. 3 . 

Each case when first treated may appropriately receive a card, 
numbered to correspond with the entry in the case book, to be 
brought on the occasion of subsequent dressings. 

Thia ca,.11 muBt be brought to the BU,.gery each lime the patient comfl8 lor 
t,.eatmenr. 

ldantHlcatiOJl Nam .. Natura of injury. Date. In8tructions. Dumber. orilinasa. 

................. MarySmltb ....... Crushed tbnmb ... Nov. 26,1915 To coma tomorrow • 
Nov. 26,1915 To come on 30th. 
Nov,. 30,1915 To come on Dec. 3. 

NOTE.-Extract from first-aid leaflet issued by the Home Office. 

TREATHENT OJ' HINoa INJUBIl!lS. 

The following Suggestions have the approval of H. M. medical inspectors of 
factories in rendering first aid in factories and workshops "so as to prevent sub
lJequent septic Infection or blood poisoning: 

Do not touch It. 
Do not bandage or wipe It with a handkerchief or rag .of allJ' kind. 
Do not wksh it .. 

Allow the blood to mY and so close the wound naturally; then apply a 
lterllized dressing and bandage.' 

It bleeding does not stop, apply a sterilized dressing and· sterilized wool; 
then bandage firmly. " •. 
" If the wound Is soiled with road dirt or other foni matter, swab fl'eely with 
wool soaked in: the Iodine solUtion,' and allow the wound to dry before applying 
• sterilized dressing. 

Do not touch It. 
Do not wash It. 
Do not apply oil or grease of any kind. 
Wrap up the injured part in a lal'ge dressing ot sterilized wooL' 

I Mlnnte wounds can be emclentl,. closed by applying collodion. 
• An alcoholic solutloll containing 2 per cent nf Iodine. 
• ~ wolll4 aot e:a:dude treatment by prepared paralIIa - p1cz1e add. 
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An acid bum. 

Do not touch it, or apply oil or grease of any kind. 
Flood the burn with cold water •. 
Sprinkle it (after flooding) with powdered bicarbonate of soda. 
Apply a sterilized buin dressing of suitable size.' 
Howel·et· .slight tile burn, if the .area aft'ected is extensive a doctor must be 

consulted. 
Do not remove any dressing, but, if the injured part becomes painful and 

begins to throb,go to a doctor at once. 
Destroy all dressingswhicll have been opened but not used; they soon become 

infected with microbes and then are not safe to use. 
'NOTE.-Danger from minOl' injuries arises from blood poisoning which is 

caused when microbes ·Infect a wound. The majority of wounds are at first 
.. clean;" that is, they are not infected with microbes; such infection usually 
OCCUl'S later and comes from handkerchiefs or other materials applied to stop 
bleeding or to wipe away blood, and, in the case of eye injuries, from eft'orts to 
remove fixed particles with .unclean instruments. It is better to leave a wound 
alone than to introduce microbes by improper treatment. The congealing of 

'blood Is Nature's way of , dosing wounds agairist infection and should hot be 
intel·fered with. . 

Burns and scalds when the skin is not broken will heal If left alone; all that 
Is necessary is rest and a protective covering. When blisters form they must 
not be pricked, except under medical advice. 

Rest is an important aid to healing. A short rest at fil'st allows healing to 
commence and otten saves a long rest later. An injured band or finger can 
be rested tn a sling; and' an injured eye by a bllDUage, bu~ an injured foot 
or toe can only be rested iii. bed. 

RESULTS. 

298. The committee are satisfied of the urgent necessity and value 
of some such organization as that suggested above. They have been 
much impressed in visiting munition works with the useful part 
performed by competent nurses and the large number of cases of 
injury and sickness which receive treatment: Thus in one munition 
works employing rather over 4,000 workers the ambulance depart-

· mcnt during December, 1917, dealt with 1,260 accidents .(including 
635 cuts, 291 bruises, and 150' eye cases), 1,703 redressings, and 

• i,428 medical cases (including 415 indigestion, etc., 486 headaches, 
and 351 colds), a total of 4,391. For January, 1918, the figures were 
1,186 accidents (including ~70 cuts, 218 bruises, and 2(}2 eye cases), 
1,956 redressings, and 296 medical cases (including 118 indigestion, 

· etc., 71 headaches, and 70 colds), a total of 3,438. 

I This would Dot e:lclude treatment b, prepared paramn or picric acid. 



SECTION ~:u.-EYE INJU~IES. 

'THE EFFECT OF INDUSTRIAL CONDITIONS UPON EYESIGHT: 

299. The rapid extension of munition work has brought in its 
train a great increase in the number of accidents and injuries to eyes. 
The result has been not only personal suffering' and inconvenience 
but also serious loss of tim(aml a reduct~9no(output. The eyes 
ere among the hardest worked of all the . organs of the body: ,and 
they are extremely sensitive to external conditions. It is therefore 
not surprising that a ~umber ,of ,speci!ll!!y.e diseases and injuries 
from accidents to the eyes ha "e come fo be associated' WIth pal'ticu.
lar proce~~ in certain iildtistries. Disease~ condi,tions of t~~ 'eye 
and ,defective eyesight are \'ery common and are a seriolls and wide
spi'ead cause of inefficiency. Every effort, therefore, should' be made 
to pre\'ent them. The following statement' emphasizes the point: 

The treatment of superficial injuries of the eyes is a ,subject., which has 
during the plIstyellr acquired ,increased importance on acc~)Unt, of t.l1e; lllrge 
number of superficilll Injuries occurring daily to, the eyes' of wor,kers in mu
nition factories. The out-patient bo~k kept: at the ophthalmic ,departmeQt of 
the Glasgow Royal Infirmary shows that the number Qf those, suffering from 
II fires" and othl"r trivial eye injuries who applil"d for relief 'during' August, 
1916, was more than double the number of those who had come suffering from 
Bhnllar Injuries during tile-corresponding month in previous years. The fig
m'es in 1914 'and 1915 are practiclllly identical, and a scrutiny of patients dur
Ing 1916 shows that the great incI'ease has been brought about almost entirely 
by the attendance of men and 'women engaged in the )llallllfacture of ,mu
nitions. In such cases it Isa matter of national importance that patients 
should receive skillful medical help as soon as possible after the occurrence 
of the aCCident, in order that thel'e may be no unnecessary dehiy in their return 
to wOl'k. 

300. The following statements are also of interest: 
I think that it is somewhat of an exaggeration to say thnt each of these (,lIseS. 

10Res three days' work. If we take an average I should put it' as more tllUn 
half a day and less than a whole day. I think that I can safely say that these 
smull accidents cause the loss of about 2,000 days', work in tile town ·of Cov
I'ntl'Y alone. The more serious ones are responsible for ,the loss of weeks for 
each man, and I have in the past year had,to remove abolit a,dozen eyes after 
industrial accidents. ,Practically all ot them could be a\'oided by tile use of 
goggles. Most of the trivial accidents, would be prevented, if, the men would 
weill' goggles at the emery wheel and for grinding, 

At the Northumberland, Durham and Newcastle Eye Infirmary there hns 
beeu an increase in 'the number of patients in 1914 and 1915, and this is !tu'gely 
due to the number of people engaged on munition work. For example, in 1914, 
2,401 eye cases were refen'ed for _treatment from the Elswick Works; in 1913 

149 
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there were 4,973 similar cases; and in 1917, 4,567 in spite of the present atten
tion at the spot by ambulance workers. 

301. Industrial ,work may cause impairment of eyesight in three 
principal ways-

(a) Injuries due to exposure to intense heat or industrial poisons. 
(b) Accidents due to flying particles, etc. 
(c) Eyestrain due to uncorrected errors of refraction or other 

causes. 
302. Apart from the immediately irritative effect associated with 

such work as acetylene welding, the influence of prolonged exposure 
to intense heat and light may take so long a period to manifest itself 
that the damage which may result is not likely. to appear during the 
war. The effect also upon eyesight of certain industrial poisons, such 
as lead, is in the bulk'small, and no special action in regard to the 
matter is called for. 

303. Accidents.-It has been estimated that normally in any gen
eral group of industrial accidents over 5 per cent must be ascribed 
to eye injuries. Thete is reason for belief that eye injuries in muni
tion works are relatively more frequent than in normal times, and 
that for engineering factories these cases probably represent about 
., per cent of all accidents, a total which may, however, be greatly 
exceeded. The accidents are mainly due to particles of metal which 
enter the eye; the majority are slight in character and should give 
rise to no permanent damage. To the damage which results from 
injuries sufficiently serious to come under observation must be added 
the graver conditions arising from infection follQwing ,upon" fires " 
or other trivial eye injuries. Account must also be taken of the time 
lost and temp9rary inconvenience suffered from a much larger num
ber of slight causes which may only incapacitate the sufferer for 
short periods, perhaps half It day. In so far as immediate reduction 
of output is concerned, these slight cases have probably It greater 
effect than the more serious injuries. Sp'eaking of these cases, an 
ophthalmic surgeon in Glasgow writes:' 

In most Instances, the actual physical damage Is slight, and the worker will 
be able to resume his duties In a few hours, or utmost In one or two days, If 
only the Injury to the eye be promptly and skillfully treated. If, on the other 
hand, the Injury be neglected, or If It be treated by anyone who Is unskillful 
or careless sepsis wlll almost certainly occur: and all experience teaches that 
Infection of the wound Is a far greater danger than the actual physical damage 
to the ocular structures. The occurrence of sepsis at once transforms a very 
trivial Injury to the cornea Into a suppurative keratitis, which may rnn a pro
longed course, lead to more or less Impairment of sight, and In serious cases 
even destroy the eye. 

304. Eyestrain.-Broadly speaking, eyestrain may be due to de-

• The Treatment of SuperficIal InjurIes of the lll¥ea, paper b7 A.. J4a1tland Bamsa7. 
K. D., lecturer on the e7e, Unlverslq of Glasgow. 
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fects of vision or to the nature and conditions 'of work. It may be 
accentuated by age, fatigue, or unsatisfactory health of the worker, 
by near-distance work, insufficient or excessive illumination, abnormal 
position, or long hours. For munition work the eyesight of the 
worker should never fall much below that of normally useful" vi!jlion. 
For fine work the eyesight should be approximately normal. Not
withstanding the important bearing of good eyesight upon outpnt. 
the question has not hitherto received adequate attention. Evidence 
has been forthcoming of eyestrain and headaches resulting from (a) 
inadequate light, both artificial and natural; (b) artificial lights, 
adequate in amount, but so placed as to throw a glare upon the eyes 
of the workers; (c) employment of workers (whose eyesight should 
be aided by suitable glasses) to carry out fine work without first test
ing their eyesight. Eyestrain, including headache, may be one mani
festation of general fatigue. It is thus likely to become more marked 
when long hours are worked, when night shifts are necessary, or when 
'\Vol'kers are undernourished, anemic, or of poor general physique. 

305. Several of these pointS are exemplified by the -report on a 
medical investigation in regard to the health of woman workers, in 
the course of which an inquiry was made into the eyesight of 156 
'Workers engaged in di1l'erent departments ofa factory, Most of the 
eye defects were found in the fuse department, where fine processes 
were in operation involving close attention and considerable likeli
hood of eyestrain. In the work of machining shells only about 19 
per cent of eye defects were noted, but in the fuse department the 
proportion reached 64 per cent. The results of the inquiry were thus 
summarized: 

It will be noted that ill the fuse department 8 per cent of the 'Workers· were 
obliged to obtain glasses since starting factory work, 19 per cent complained 
of eyestrain, of whom 12 per cent found 'sight difficult on the night shift, and 
2 ppr cent found the eyestrain increasing in severity. Besides these, 10 per 
cent appeared to have latent eyestrain, as shown by severe headache, blepha
ritis, etc., and probably required to have their eyes tested. c.onjunctivitis 'Was 
present In 11 pt!r cent. Many workers-complained of the artifi.ci.al light falling 
directly on their eyes, and others said that the rellection of the brass work of 
the fuses was dazzling. The artificial lighting in the factory· was by electric 
lights placed over. the benches. Owing to difficulty in train Service it was not 
possible to visit the factory during the night shift In order to watch the effect 
on the girls, or to observe if shade could be adjusted without undue interfel'
ence with the work, but this point Ilppeared to need consideration. 

On the other hud, it must he remembered that cases of eyestl'8in or frequent 
headaches mar not be due entirely to factory conditions. Several girls had 
heen warned at school by the school medical officer that their sight was defec
tive and had neglected to obtain glasses, Five workers had obtained glasses 
but did not wear them; in one Instance the previous occupation of dressmaking 
was probably responsible for the initial eyestrain, and in another case a girl 
who had previously been a domestic servant now visited the cinema three times 
a week, although suffering from marked eyestrain. n Is also prohable that 
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some of the employees were still feeling' the effects of overtime and seven days" 
weI'kly work, which, had recently been discontinued, and some \-isuul improve-
ment might be expeded on subsequent examinations. ' 

PREVENTION AND TREATlIEl'lT. 

306. Many conditions likely to cause temporary or permanent dam
age to the cy.esight of munition workers are admittedly preventable, 
wllile promPt and effective treatment of the injury when it' has 
occurred will reduce suffering, hasten recovery, and lessen the chance 
of permanent injury. 

307. M etlwds 01 pret'entioll consist first of general measures de
signed to impro.e the pllysical health of the workers, and so to enable 
them to resist the effects of fatigue, an~, secondly, of special measures 
designed to avoid undue strahi on tlie eyesight~or to reduce the lia
bility to acddenUo a.minimum. The general measures include the 
provision of.,suitahle lighting, tlleestab~hment of canteens, the 
allowance of adequate time for sleep an~ rest, and have already been 
dealt with elsew1iere.- ~he special measures naturally ,.~ri according 
to circumstances. Thef~owing suggestions may, however, be made: 

308. Ezaminalion of eyes(ghl.-When operatil-es are being en
gaged for fine work their eyesight should be tested by a medical 
officer, or, if he is not available, a nurse or welfare supervisor should 
apply simple eye tests 1 to discover whether the -risiori is normal. Any 
worker who fails to reach the standard adopted sllOuld be referred to 
an ophthalmic surgeon or eye hospital for regular examination and, 
it necessary, be supplied with glasses. WIlen workers are examined 
for glasses the nature of the woi:k to be performed should be specified 
1\-henever possible. For many.people; and particularly those past 
middle life, the glasses which gh;e the best acuteness of distant vision 
would not enable the owner also to do fine work at close range, and 
vice versa. Workers who complain of frequent headache, pain in 
the eyes, or shQw signs of conjlIDctivitis should also be tested. 

309. Eye guards and goggles.-'-Under certain conditions the t"yes 
should always be guarded from flying particles of metal. On this 
point the obst"ryations of an official American publication:t may be 
quoted: -

The one feature of safety in nearly aU of these oc~l1pations is the use of suit
lillIe goggles in those occupations known to 'cause injuries to tile eyes. No other 
protection ean take llie place of llils one. It is one of llie most diffieult meas
m'l'S in aeduent prevention to carry out. Workmen object to the use of these 
protectors, and even when provilled lliey are not worn. The fault for this lies 

• F..nch eye should be tested separately, and the folh'wlng standard Is suggested as a 
Jnlnimum: 6/9 In both eyes (Smellen's types). though 6/12 In one of tbe eyes niay be 
l'uOicient In some rases, and the ability to read standard type 0_45 at 1 foot distance.. 
The necessar, standard types can be procured from any optician. . 

• The Commonwealth of Massachusetts. Stllte Board of Labor and Industries, inQu:t-_ 
trial Bulletin No. 0. Boston, 1910. 
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often In the type or klnd ot goggles that have been provided, " Many- ,of these 
not o,lIy decrease the efficleBcy of the worker' who ' wears them but they cause 
Injul'Y to the eyes of the wearer. lIIany conscientious 'wOl'kers refuse to wear' 
goggles that are provided tor the common use of all workers in the establish
nlent. III this they are just!1!ed; as wany Illfections of the eye al'e capable of 
tr8nsmisKIon by means ot ere protectors. The remedy is a better mutual under.. 

FrQmlB 1. : . 1· · 

I ' 

FIGURE 2. 

standing hetween €-lllployer aull employee anll :m insistent educational cam
paign on the mlue ot this protection. Frequently the ' nature of the work is 
lIuch thnt the lenses become , clouded with steam or perspIration. Antisweat 
pencils should be lwovi,tled to pl'event thIs. The goggles worn should be ot such 
a thickness of glass thnt they will withstanu a hurd blow, and of such a quality 
lind so securely fitted into the frame thnt if broken the glass w1l1 not fiy Into 
small pieces but , will rema!n in the frame. Goggles should befitted to the 
wearer. 
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often In the type or kind of goggles that have been provided; Many of these
not only decrease the efficiency of the worker who- wears them but they cause 
Injury to the eyes of the wearer. 1IIany conscientious wOl'kers refuse to wear
goggles that are provided for the common use of all workers in the establish
Dlent. In this they are justified, as inany infections of the eye al'e capable 0:( 
trslIsllIil!Klon by means of eye protectors. The remedy is a better mutual under.. 

FrQ1I'RB I. 

FIOURB 2. 

standing between employer and employee and an insistent educational cam
paign on the value of this protection, Fl'equently the natUl'e of the work is 
such that the lenses become _ clouded with steam or perspiration, Antisweat 
pencils should be lll:o"hled to prevent this. The goggles worn should be of such 
Il thickness of glass that they will withstand a hard blow, and of such a quality 
nnd so securely fitted into the frame that if brol[ell the glass will not fiy Into 
small pieces but will remain in the frame. Goggles should befitted to the 
wearer. 
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To be eifectin an eye guard should-
(a) Prevent particles reaching the eye from in frOnt, from either 

side, or from l,Jelow. Practically nothing enters from above; 
(b) Be light lind comfol>table, allowing free play of air; 
(c) Not impede vision or become obscured by the impact of par

ticles; 
(d) Be strong and cheap. 
310. Two forms of eye guard are here illustrated which have been 

designed to meet the requirements stated above.1 That shown in 
figure 1 2 has the achantage that spectacles required to correct any 
error of refraction can be worn behind it. The eye guard shown in 
figure 2 8 is composed of a strip cif, leather with detachable eyepieces 
(see fig. 3) pierced with holes for ventilation. 
. 311. The fact that no particles are likely to enter from above is 
important, because the upper part of the goggle can be left open 
to allow of ventilation. A closed screen is not only hot and uncom-

. fortable, but the transparent medium, usually glass, may become 
obscured by condensation of moisture. Where fine work has to be 
executed there must be clear vision and for this there is no better 
medium than glass. The objection has been raised that glass broken 
by a flying particle may be driven into the eye and cause a worse 
injury than if it were not present. Such accidents appear, however, 
to be very exceptional and a foreign body of considerable size would 
be required to inflict it: Glass, such as is used for shooting goggles, 
of sufficient strength to stand the impact of pellets of shot should be 
employed. The main objection to glass, or indeed to any other 
transparent medium, is that after a time it becomes pitted and 
obscured. Eye guards should therefore be so made that the glass 
can be easily removed and cleaned or replaced .. Where there is 
exposure to bright light, as in the process of acetyiene welding, the 
glass should be tinted or specially prepared to obscure the chemically 
active rays at or beyond the violet end of the spectrum. Dark-blue 
glass is usually employed for the purpose, though as the following. 
statement suggests, it is l).ot that best suited for the purpose. 

My own experience has been that workmen at acetylene wehling have gem'rally 
bepn provided with very dark neutral smoked protection glasses, and not with 
durk-blue glasses. These would certainly be better than dark-blue glasses, 
and of all the tints which could be employed probably a very deep rose tint 
would be the best that could be selected-dark blue would. in my opinion, 
certainly be unsatisfactory. As regards the use of Crooks' glass in protection 
goggles, this glass is very expensive, and Is certainly unnecessary for ordinary 
meehanical protection purposes. The virtue of it Is the same as that of rose
tinted glass. for It has the power of excluding the. actinic rays. I should 

1 Some oculists recommended Crook's glass No. 1 or No.2, with line PU&e side pieces. . 
I From a deslgu prepared by the Mentor Safety Appliance eGo 
a From a design prepared b, Hessr&. Wallach Broe. 
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think It could hardly be necesslll"Yto employ this glass, of which I believe 
only a limited quantity Is available, for workers' goggles. 

312. While goggles must be regarded ilS the principal and most 
effective protection against eye accidents, it is .possible in some 
grinding Ilnd chipping processes to fix a wire or glass screen to the 
machine in snch a manner as to protect the workers' eyes. Such an 
arrangement may, for example, be useful in emery-wheel grinding 
where the machine is used by many different workers irregularly 
through the day. 

313. Tl'eatment 01 accidents.-First-aid treatment is all that can 
be rendered effectively in the factory. Every precaution should be 
taken to avoid increasing the injury by well meant but misdirected 
f.'fforts to give relief. Where a surgery exists all eye injuries should 
be sent direct to it, no treatment being attempted in the workshop. 
If a doctor is available the case should be referred to him at once. 
If the injury is not serious and he is not available the nurse in 
charge of the surgery should render first aid, the patient being then 
sent to a doctor or hospital, even though the injury is apparently 
slight. At any factory where such injuries are common the nurse 
should have had some ophthalmic training. The followjng statement 
emphasizes the importance of suitable provision for first aid: 

In every factory where such accidents are of frequent occurrence there 
ought to be a rule that Injuries should be reported at once, nnd provision 
shol1ld be made whereby .. first aid" may be given with the least possible 
dplay. Such an arrangement would not be difficult to carry out, and tilllely 
first aid would effect a cure in the mildest cases and prevent, as far as possible, 
extension or Increase In severity of the injury in those that were more serious. 

314. If there is no ambulance provision or a nurse, first aid can 
only be given by a fellow workman who should be instructed as to 
the routine treatment which may suitably be applied. He should 
be forbidden to exceed his instructions, otherwise, tJ.lough he may 
be successful in removing the offending particle, infected ulcers may 
follow the operation, or he may even perforate the cornea. First 
aid is mainly needed to relieve pain and should usually be limited 
either to the use of eyedrops, which may be applied from a suitable 
bottIe, or to a pad and bandage.1 A camel's-hair brush kept in the 

t Eye Injuries (Home Omce IIrst-ald leatlet) : 
Apply the eyedrops (see note) to the affected eyeball by means of the camel's-halr 

brush In the bottle. 
Do not try to remove any particle ,whlch can not be brushed away. 
Tie up with a clean handkerchief or bandage. 
Go to a doctor at once. 
Prevention Is bette!' than cure; therefore it your work entails danger to the eyes, 

wear goggles. 
Goggles have saved hundreds of eyes; thousands have been lost for want of them. 
NOTE.-Instructlons to chemlat for making eyedrops: Cocalne _________________________________________________ 0_5 per cent 

Hyd. perchlor___________________________________________ lin B,OOO 
In castor oil. 

Weigh 95 grams of castor 011 Into a Hask capa!>le of holding twice the quantity. Add 
0.5 gram of powdered cocaine. Warm in a water bath till dissolved. While the solutio. 
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appropriate' solution may be provided for the remo,"al of visible 
particles which are not impacted or embedded, but its lise should 
not be encouraged. After relief from pain the patient should be 
sent at once to a doctor or hospital . 

• . ! • 

I. still warm (but not hot) add 1 cubic centimeter of a solution containing 3.3 grams 
of mercuric chloride In 100 cubic ~entimeters of absol~le alcohol. Mix the solutions by 
ro t a tlng the flask. . ' 

About half an ounce, or 15 cubic centimeters. of this solution should be supplied in a 
bottle f"om tbe cork of 'Which & camel's-hair b~ush Is pendent in the' fluid, 



SECTION Xm.-8PECIAL INDUSTRIAL DISEASES. 

315. The manufacture and mimipuliltion of toxic chemical sU,h
btances upon the immense scale required in warfare hare brought 
many special dangers to the health and'lives of 'mtinition,vorli:ers. 
To some of these the committee made reference in their memorandum 
No.8 (Special industrial diseases), issued in April, 1916, in which 
they gave a brief account of the information which was then avail
able and likely to be useful: 

LEGISLATIVE PROVISIONS. 

316. The Factory and 'Workshop Act, 1901, contains numerous pro
Tisions for safeguarding the health of workers employeel in certain 
"dangerous and unhealthful industries." Section 73 requires the 
notification to the chief inspector of factories of cases of poisoning 
from lead, phosphorus, arsenic, mercury, and anthrax by the medical 
praditioner attending the case. By an order of January. 1916, toxic 
jaundice was added, that is to say, jaundice due to tetrachlorethane, 
TNT, or other nitro or ami do derivatives of benzine, or other p~ison
ous substance. The employer must also notify these cuses to the in
spector of factories. Sect jon 79 giyes the secretary of ~tate power to 
certify that a process is dangerous, and to make such regUlations as 
appear to him reasonably practicable and to prescribe the conditions 
under which employment in the process shall be carried on. These 
regulations impose duties on both the employer and the worker. 
Such regUlations have been. made for various lead processes, and also 
in connection with the manufacture of TNT. Section 82 requires that 
the regulntiolls shall be posted up in conspicuous pluces where they 
may be conveniently read by the persons employed. 

Acting under powers conferred by regulation 35 AA. of the de
fense of the realm regulations, ,the Ministry ofM:unitions, with the 
concurrence of th~ secretary of state, laS made regulations dealing 
with the lise and manipulation of TNT. 

Under section 8 of the 'Vorkmen's Compensation Act, 1906, the sec· 
l'dllry of state has power to mal{e orders extending the pro,~ision of 

. the net to diseases contracted in the course of employment. Several 
orders t ha~e been made extending the provision of the act, under cer-

1 Statu tor, rules and orders, 1913. No. 8H; 1914. No. 1001; 1915. No. 000; "1016. 
No, 2SG. 

luT 
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tain conditions, e. g., to toxic jaundice, dermatitis, and other diseases 
arising from the manipulation of TNT and other industrial poisons. 

TRINITROTOLUENE (TNT). 

317. At the very beginning of their work the committee had their 
attention called to cases of sickness apparently due to the explosive 
trinitrotoluene (TNT), of which the manufacture and use was then 
rapidly increasing. This substance had hardly been regarded as toxic 
before the war; no ill effects had been traced to the small quantities 
previously used, and it was generally belie,-ed to be much less toxic 
than dinitrobenzene, which had been manufactured and used in this 
country for many years. A fatal case of toxic jaundice, however, 
definitely ascribed to TNT poisoning, was reported to the Home 
Office in February, 1915, and this appears to have been the first 
recorded fatality from this cause .. At the time of the appointment 
of the committee in September, 1915, the first fatality from toxic 
jaundice due to the manipulation of TNT had just occurred at a 
filling factory, and during the succeeding winter months sickness 
due to TNT poisoning became generally recognized as & growing 
menace plainly concomitant with the introduction of 'new labor in 
rapidly expanding processes of manufacture and manipulation which 
ha i necessarily been hastily organized. 

318. The urgent calls for an increase both in the volume and rate 
at which TNT could be supplied made the position one of grave 
anxiety, and \tad it not been for the preventive measures, based on 
previous knowledge and experience of the .nearest analogies, which 
were then promptly advocated by the Home Office, the mort!llity from 
this poisoning, which advanced during 1915-16 until the autumn of 
1916, when it reached its greatest height, must have been far higher. 
In July, 1915,. the Home Office had warned the factories then con
cerned that TNT might be absorbed through the skin, or by the 
inhalation of dust and fumes, and had recommended accordingly that 
suitable precautions should be taken against both avenues of entry. 

319. During these months the committee gave their cordial co
operation toward bringing to bear upon the problems confronting the 
ministry the advice which the skill and experience of the factory 
department of the Home Office could suggest, as well as the knowl
edge gained by scientific investigations organized for this purpose. 
From 14e autumn of 1915 the resources of the applied-physiology 
department of the medical-research committee, under the direction,· 
for this purpose, of Dr. Benjamin Moore, F. R. S., had been applied 
to the determination of the mode, or modes, of el.ltry of the poison to 
the hody with a view to its effective prevention; and other collateral 
inquiries were set on foot. The symptoms of TNT poisoning already 
reported seemed closely similar, in respect at least of the fatal cases 
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in which jaundice was cha.racteristi~ to those which had occurred 
earlier in 1915 as due tGexposure to the fwnes.of tetrachlorethane, 
used as a constituent of varnish applied to aeroplanes-a cause of 
industrial poisoning to which further reference will be made below. 
This coincidence in time .of the two forms of poisoning made it natu
ral to look then upon the inhalation of the fumes or the d.uSt of TNT 
as probably the cll.ief cause of this new and unexpected danger at the 
filling fa.ctories, in spite .of the fact that the pa.th .of ~ntry .to the body 
in the most familiar examples of poisoning from the industrial use of 
nitrocompounds was well known to be by way of the skin.. Admin
istrative measures at the factories were chiefly addressed during the 
spring and early summer of 1916,as new factories sprang into exist
ence, to the perfeetion of ventila.tion and the removal of dust and 
fwnes from the air. Although it 'Was well known that dinitroben
zene and other nitrocompounds could rapidly enter the body through 
the skin, the apparent immunity with which the great majority of 
persons could freely handle TNT without signs· of poisoning had 
done much to divert general attention from the· explicit warning 
gil-en by the Home Office in 1915 that absorption of TNT by the skin 
was to be guarded aga.inst. 

820. With the advent of warm weather in the summer of· 1916, 
coincident with the preparations for the Somme offensive; a large 
increase in the amount of TNT sickness occurred; and a conference 
upon this was held on August 25, 1916, at the ministry, when repre
sentatives of the health of munition work61'S' committee met . those of 
the factory department of the Home Office and of the factory man
agements. The experienee of one very large factory in which up to 
that time no death had occurred was brought ~orward to show that 
if proper ventilation Was secured the risk of poisoning Was small in 
spite of an almost universal distr.ibution of TNT powder. over the 
factory floors and furniture, as well as upon the skin and clothes of 
the workers. In the following month,however, several cases of fatal 
toxic jaundice were notified from this factory,while at the same time 
experiments conducted by Dr. Moore and his colleagues, both in the 
laboratory and in factories, showed conclusively not -only that the 
poison could ooter the system treelyby way --of the skin but that 
poison, having so entEll'~d, could be held within or under the skin 
itself and SO remain for continued absorption 'even after, and some
times for many days alter, the worker had been altogether removed 
from the neighborhood of TNT. The experimental evidence gave no 
ground for attributing any important share in the poisonilig to the 
inhalation of dust or fumes; the value of ventila.tion. from this point 
of view appeared to consist in aiding the maintenance of the chemical 
balance of the blood ·and in removing dust which might otherwise 
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:settle upon the skin or food, or enter the noses and mouths, of work
ers, and for these purposes yentilation was nugatory in the face of 
'manual processes involving the scattering of TNT dust upon every 
exposed surface of the workshop and of the workers. It became 
apparent that a campaign had to be fought in detail for the reduction 
of danger by the trial and adoption of every expedient for mini
mizing physical contact between the workers ana the manipulated 
TNT. . For the introduction of the necessary measures when devised, 
'nnd, further, ·for their general enforcement, new legal powers were 
·required. 

'321~ With a: view to an immediate concentration of effort upon 
these problems, Mr. Montagri, in October, 1916, appointed a com

-mitteeto consider and ad~ise him as to (1) the prevention of poiSon-
-ing in filling factories, and (2) the treatment of cases of such poison-
ing, and to make snch inquiries and experiments as they might deem 

· desirabie for these purposes. T~is TNT advisory committee con-
· tained 'representatiYes' of the factory department of the Home Office, 
members of the health of munition workers' committee, the medical 
officer for theofillingdepartment, together with engineering and ad
ministratiye representatives of the yarious departments concerned 

· within the ministry .. This committee, sitting daily at first, worked 
actively toward the framing of defensi,,;e regulations against TNT 
poisoning. They made recommendations upon the organization and 

· functions of the medical officers of the filling factories, upon the 
probable scope of the leg!!:l powers likely to be required by the e~ecu. 
tive, and they considered and advised upon the best modes of trans
lating into practical preventive methods the knowledge then being 

· gained of the possible modes 'of TNT poisoning and of their patho
logical results. In December, 19H~, Dr. Addison, having succeeded 
Mr. Montagu a~ minister, reappointed the 'advisory committee, who 
submitted to him, in January, 1917, a detailed code of regulations 
governing the use of trinitrotoluene in all factories and workshops in 
which it, or any mixture containing it, is used or manipulated. The 
necessary powers having been obtained, these rules were formally 
given legal effect in February, 1917, though during several preceding 
months they had been widely introduced into practice, owing to the 
dissemination of knowledge of the dangers of TNT by the ministry's 
medical officers and the scientific workers engaged, and no less to the 
good will of the factory managements. These regulations, still in 
force, are given below in summary form. 

322. Before outlining the pathology of TNT poisoning as such, 
reference may be made to the remarkable practical l'esultswhich 
have coincided with the progressive application of the findings of 
scientific investigation to practical measures for the preservation of 
the TXT workers. The ·returns of the Home Office of cases of 
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toxic jaundice from TXT for the quarter Octobel'-J?ecember, 1916, 
show 8G cases, including" 23 deaths, as compared wIth 29 "Cases (4 
fatal) in the corresponding quarter of 1917, though the number ?f 
the workers exposed in the latter year to risk was far greater than In " 

1!H6. Accompanying the cases of jaundice there has also been an 
unmeasurable volume of minor illness, which has shown a parallel 
reduction in all factories; in one of the largest factories, for instance, 
ill which the sickness returns have been generally the highest, sick
ness attributed to TNT has declined from being 11 per cent of the 
operatives in August, 1916, to 1 per cent in January, 1918. The latest 
re"turns show that TNT sickness has been almost abolished, while no 
fatal case has been reported since February, 1918, and there is now 
good ground for believing that when all factories have reached the 
standards attained by the best of them from this point of view, and 
now within the reach of all, TNT poisoning may become so rare as 
to be almost unknown. The results so obtained must be regarded as 
a striking testimony to the value of close cooperation between reo
search work on the one hand, carried out not only in the laboratory 
bllt also in the field of its practical application, and- administ"rative 
action on the other. They show further the benefits of a cooperatio~ 
between factory doctor and factory manager established now to a 
degree almost unknown before. 

323. While the experimental analysis of the paths by which TNT 
may enter the body, the new tests which have been devised for trac
ing its elimination in changed form, and.otlier gains in knowledge 
have gone to secure the present successful measnre!:f of prevention, 
much still remains to be discovered with regard to the detailed nature 
of the complex toxic effects of TNT or of its derivatives, when it has 
once gained access to the system. "When Mr. Winston Churchill suc
ceeded Dr. Addison as Miuister of Munitions in the summer of 1917, 
the p1"llCtical problems of TNT poisoning had been so far solved, and 
the maintenance of the preventive measures so organized in the 
health and welfare section of the ministry that he found it unnec
essary to reappoint the former large TNT advisory committee, whose 
work had be\!n in the main completed, and instead he formed a small 
committee of medical experts for the purpose of maintaining and co
ordinating further inquiries into this subject and of advising him 
with a view to administrative action that might seem desirable in 
the light of fresh knowledge. Further researches are being actively 
prosecuted into the toxicology of TNT, and in this direction a 
definite advance in the curatiye treatment is still to be hoped for. 
But while these studies have gi'eat theoretic interest and are likely 
to have importance in the study of toxic jaundice, known to be pro
duced in special conditions or in persons specially susceptible, by 

80035°-19--11 
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other poisons and certain drugs, the present success of preventive 
DleaSUre!? against TNT poisoning allows the hope that these investiga
tions Dlay have only an academic interest for the Minisu:y of Mu'ni
tions as snch. ' 

324. The path(}logy of TNT poisoning.-It would be out of place 
here to gi"e detailed descriptions of the pathological results that 
may be produced by the absorption of TNT. For these, reference 
may be made conyeniently to the following: 

~'rlnltrotoluene Poisoning (an account cOllllllunicated on bclullf of the TNT 
adyisul'Y cOlllmittee; references to eal'Her wOl'k lllay b'e found hel-e). British 
:r.Iedlcul JO\ll'nnl, Decemuer ]6, H1l6. Report of Discussion at'the Royal Society 
of Medieine, Proceedings Royal Soc, Med" January, 1917, 

The Callsation lind Prevention of Trinitrotolueue (TNT) Poisoning, by DI·. 
Benjamin Mool"e, Ii'. P .. R, llIedical research committee, Special Beport Series 
No, n, 1917. 

The Effeet of Triuitrotoluene upon the Blood, by Dr. P. N. Panton. The
Lallcet, July 21, 1917. 

Preventive lIIeasures against T~"T PlliSOllillg. by Dr. W. D. O'Donovan. 
Proceedings Roy. Soc. IIled" API'il, 1918. 

325. TNT when manufactured and used in a pure condition or 
compounded with ammonium nitrate (amatol or ammonal) is by far 
the most important of the dangerous substances llsed in the produc
tion of high explosives. Danger arises not only from its explosive 
power ,but from its liability to affect the health of the workers 
exposed to it. Operatives engaged in its manufacture, packing, or 
loading may become affected. Apart from this, unless the incidence 
of poisoning is rigidly c6ntrolled, other workers may become dis
orgnnized through fear of contact, and fresh labor may become diffi
cult to obtain. 

326., TNT may be absorbed tlll'ongh tlle skin or through the 
digestive tracts, or by inllalntion of fumes or dnst. Poisoning may 
take one or more of the following forms: 

(0) TNT stains the skin yellow. Skin disease (Dermatitis) is dnc 
to 1\ direct irritant action. Some workers are more susceptible than 
others. The effects, like tho..<;e of other irritants, are increased by 
flushing. perspiration, and mechanical friction. LocaliU'd rashes, 
especially where there i,s pressure or friction, as from bands or ill
fitting clothes, are common. 111e parts most frequently affected are 
the hands, wrists, fnce. nf'ck, and feet. There is ground for the 
:view that dermatitis is distinct in its incidence from other forms of 
its poisoning. 

(1)) Digestil'e troubles.-Gastritis, shown by pain in the stomach, 
vomiting, and constipation, is tlle most common of the ill effects of 
poisoning. 

(e) Blood ehange.s.-Blneness of the lips and, rarely, breathless
ness on slight exertion are eyident signs of absorption of TNT. 



SPECIAL INDUSTRIAL DISEASES. 163 

These signs are an indication for cessation from TNT work, during 
which they will generally disappear rapidly. They must be taken 
as a warning that the absorption of TNT is going on, and if this 
can not be explained by faulty factory conditions or by careless and 
unnecessary.handling, wIlen pI'oper precautions ought to prevent 
recurrence, they point to a special susceptibility, and the wOl'ker: 
should be transferred to other employment. Pallor does not neces
sarily signify anemia, which is uncommon among TNT workers. A. 
rare and fatal form of anemia (aplastic anemia) has o<;curred in a 
very few instances and is characterized by a slowly, increasing de
bility or by sudden unexplainable subcutaneous or uterine hemor
l'hages. 

(d) Lil'el' degeneration, "toxic jaunclicc."-J aundice is here a sign 
of gravely serious illness, and will be shown by a yellow tinge first 
of the whites of the eyes and later by yellowness of the skin. (This 
must not be confused with the yellow staining which TNT itself 
may cause in the skin by direct contact.) Jaundice may appear 
without obvious warning, though rarely ·before the fourth week of 
employment, and it is possible that in half the cases it arises after 
1\ preliminary warning, which has been given by the blood changes 
just mentioned but which may have been overlooked. Every effort 
should be made to recognize the first beginnings of this illn~ss, and 
to take tIlem as an indication for immediate cessation from aU TNT 
work and for proper medical treatment. :Many cases are now known 
of apparently complete recovery after serious illness of this kind. 

327. To detect a case of TNT poisoning .care must be taken to 
avoid confusion with digestive disturbancesdlle to other causes. 
Accounts given by patients may be unintentionally misieading. The 
yellow staining which usually occurs with TNT can not be takeil ~s 
in itself a sign of poisoning. The fonowing points are the more 
important indications of TNT poisoning: 

(a) Pallor of the face and an ashen-gray color of the lips, tending 
to disapp~ar if the worker becol11es excited, as by medical examina
tion. Sometimes the lips and tongue are purple in c'olor; the tongue 
is generally free from fur. 

(b) The character and situation of the stomach pains. 
( c) The presence of constipation and stomach distention. 
Treatment when jaundice is absent should be simple and successful. 

It should include (1) the immediate removal from contact, and all 
the fresh air possible, (2) rest in bed for a day or two, (3) a diet 
consisting of milk, milk puddings, fruit, and green vegetables, with 
drinks such as barley water, tea, and coffee. If jaundice is present, 
hospital in-patient treatment is necessary. Milk should be given in 
small quantities to begin with, the amount being slowly increased 
to 2 pints a day. . 
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The occurrence of TNT poisoning depends sometimes upon per
sonal idiosyncrasy. 'Women do not appear to be more readily affected 
than men. Boys and girls may be more susceptible than adults, and, 
in consequence, their employment has been forbidden under the age 
of 16, and 'is only allowed under the age of 18 with the special con
sent of the minist.ry. Serious l)oisoning seldom occurs within the 
first four weeks of employment. 'Yhile the gl'eat nlajority of workers 
are insusc£'ptible and remain so, a small minority are susceptible and 
liable to succumb between the fifth and fifteenth week of exposure. 
The few affected are not always those who owing to ill health or mal
nutrition might be expected to be especially liable. Industrial con
ditions, though important, have perhaps less influence than personal 
idiosyncrasy. 

328. It is essential that strict measures be taken for prevention. 
The precautions prescribed by the regulations of the ministry for 
the use and manipUlation of TNT are as follows: 

(a) Exposure to dust and fumes should be reduced to a minimum 
by cleanly methods of work and by ventilation and cleaning of 
work places. 

(b) No person may be employed for more than a fortnight without 
an equal period of work at a process not involving contact with 
TNT, unless such employment has been specially approved by the 
medical officer of the factory. 

(c) It is of the utmost importance that all workers should obtain 
ample and suitable food. Every person employed should be sup
plied gratis daily with half a pint of milk or SOlne equally nutritious 
substitute. 

(d) Special working costumes should be pro\-itled for all persons 
employed. These should be cleansed or renewed at least once a 
week. 

(e) Cloakrooms should be available where clothing put off during 
the working hours should be placed. 

(f) Washing facilities are essential, with a suitable supply of soap, 
nailbrushes, and towels. 

(g) A constant medical supervision should be exercised, not only 
by formal medical examination but also by scrutiny of the workers 
while at work. The medical officer should have power of immediate 
suspension where necessnry. Careful health reeords should be kept. 

(h) A special official should be appointed to secure the carrying 
out of the prescribed regulations., A woman welfare supervisor is 
also essential wherever women are employed. 

329. Similar preventive measures are required by the Home pffice 
and the ministry for the manufacture of TNT. 

The following statement describes the medical arrangements made 
in a large national filling factory: 
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In tbe l'arty days \'fe were confronted by the specter of TNT poisoning in 
n whle variety of processe!t--flhell tilling 'with amatoI and TNT blocks,. liquid 
filling, .. hot-Inlxed "tilling pl'ess houses, Incorporating houses, trotyl bag tilling, 
elc.-and no one could tell us how It might be exorcised. 

Clealiline8,.--our til'st preventh'e measure was cll'anliness. The method was 
to watcb the shops from day to <lay, instruct workers and overseers' in thl' 
meaning ot .. physiological cleanliness," and devise means of preventing ~'NT 
fl'olll entl'rlng the bodies of the workers by any of the possible cbannels of ab
i<Orption. Atter some Initial difficulty with the management (who were natu
rally chary ot moisture) we werl! allowed to introduce om' system of damp 
.lllsting ot benches and damp mopping of floors. A slightly moistened cloth was 
liMed for dusting the table, and the girls were instructed that the powder on 
IIIble8 and floors must be .. kl'pt damp and kept down," in order to prevent it 
gelling Into the all', and being thus swallowed and inhaled. The method of 
dusting was to .. coax" the powder off the table 'with the slightly moistened 
cloth, Instead of flicking it 'about and contaminating the atmosphere. The 
floors were swept with damp sawdust. 

This method was easily adopted In the trotylbag-filling shops, and was most 
successful. In other parts of the factory, such as the melts, press hOUSes, 
I'ectifylng rooms, etc., It was a much more difficult matter to obtain perfect 
phYHiological cleanllnl'ss, and It was only after many months of hard, uphill 
work that any approach to this was renched. . 

EVl'ry 10remnn, forewoman, and worker had to be convinced of the necessity 
ot this cleanliness, and we had a long educative campaign. Then we had to 
Introduce a new TNT cleansing department, with reliable .()verlookers, whose 
duty it was to keep all TNT shops free from powder. The staff of this cleans
Ing department has been large and the expense to the factory has' been con
siderable, but the results have afforded ample repayment. 

Leclure. to overlooker •. -A necessary part of the doctor's duty in a l'NT fac
tory is the education of overlookers, foremen, etc., in the rationale of the 
lll'ollhylactic measures to be employed. In this factory. it has been our practice. 
as each new group of overlookers was engaged, to devote one lecture of the 
course of preliminary Instruction to the question of TNT poisoning and its 
prophylaxis. The overlooltei's are thus from the outset 'coopl'rators with the 
doctor in al1e11'ortll to prevent TN'.r sickness_ 

Afouill «-a811 and oal·Ole.-As an additional precaution each wOl'ket' is made 
to wash out her mouth and throat at lunch hour, and after each shift with a 
tluitl provided (popularly called" the gargle "). Special" gargling lavatories," 
with numerous basins, are built for this purpose in connection with each TNT 
shop. These basins are also supplied with hot and cold watel; and the workers 
are encouraged to wash ,their hands thoroughly with hot water and soap before 
proceeding to the shifting house. (N. B.-CollI water has no advantages and 
UlanY.dlsadvantages.) 

Ventilation and other such obviOUS health ml'asures are also kept under 
medical supervision. 

Questions of suitable clothino, boots, gloves, etc., are discussed jointly be
tween the doctor and the lady superintendent. 

Que8tions of food and canteen arrangements are discussed with the lady 
supl'rintendent and the canteen superintendent. 

The doctor advises regarding suitable menus, adequate food substitutes, etc. 
On the advice of the doctor a free breakfast consisting of pOl'l'ldge and milk, 
sausage or egg, bread and butter and tea, is given to all workers while em
ployed on TNT. This takes the place of the milk originally recommended by 
the health of munitions workers' committee. . 
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, In -oU1" eal'ly days 1t wns difficult to persuade the· WOOleD workers to ,eat 
substantial meals; and the. dO.::tOl· was asked to publlsh a leaflet making an 
appeal for more adequate feeding on tbe grounds 4)f health !lnd pntriotism . 
.. Post hoc" '(but due also to many other causes) we now find that the gr('llt 
majority of our 'workel's take a substantial midday dinner in the canteens. 

'Clwosjng of 8uitable workers for 7'NT pt'0~8e8.-~o workel' is engaged fOl' 
any occupation illvolving expOSUl'e to TNT without beillg passed by the dOCtOl' 
as suituble. 

During tbe first few months 'we engaged girls at thl.' rate of 500 to 600 per 
week. As, according to present knowledgE', the chief dangers of TNT lire to 
the liver and the booe marrow, the attentioll of tbe doctor is dit'ecied chietly 
to the detection o~ anemia and "biliousness" or all)' liver trouble. No girl 
with any truce of cyanosis of. lips or yellowness of sclerotics is admitted as. 
although possibly healthy, such a girl would lead to difficulty for. tbe doctor at 
ill.'r weekly medical inspection. The result of this preliminary medical ex
amination is tbat the TNT wOl'kers in tbe facOOl·y conform to a certain stand
lInl which. although arbitrary, is of great assistance to the doctor in her sub
sequent work of inspection and diagnosiS. 

IIl,qllil'1I uuo epidemics, etc.-The doctor takes measures against tl~ sllrend 
.of infectious diseases, and sees to tbe occasional examination of water supply, 
milk supply, etc. A thl'esb disinfector for the sterilization ot clothing is in-
stu ned in the factory.' , .. , 

LEAD. 

330. Disease and its causes.-Operati.es come in contac~ with l~d 
and its compounds in a variety of processes in munition factories, 
e.g., in smelting lead and spelter; in making sheet lead and bullets; 
in file cutting; in hardening and tempering metals; in common tin
ning; in soldering and plumbing; in the manufacture of accumu
lators and of india rubber; and in the use of lead paints and reel 
It-ad. Under industrial conditions lead gains access to the body prin
cipally by the inhalation of lead fumes or dust. Lead tends to ac
cumulate in the body, and careful investigations have established 
that a daily dose of as little as 2 milligrams must be regarded as 
capable, when inhaled as fume or dust, of setting up chronic poison
ing. Lead may also enter the system through the digestive tract, 
by eating with unclean hands, or by putting pipes or other articles 
into the mouth while the hands are soiled with lead. Lead is a 
cumulative poison, that is to say, even small doses absorbed day after 
day tend to collect in the system and finally cause illness. The exist
ence of a blue line at the gums is an indication of lead absorption, 
and headache, colic, constipation, and marked paleness are early 
manifestations of poisoning. 

331. Prc1.'ention.-The prevention of inhalation of dust or fuUll'S 
is the principle underlying the regulations made by the Secretary of 
State for the ,chief industries concerned with. the manipulation of 
lead and its compounds. Inhalation of lead in the form of fumes 
or dust can only be avoided· with certainty by preventing the pro
duction of dust (e. g., by keeping all lead material damp), and by 
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insuring the lelw fumes do not escape, into any phl('e in which work 
i .. carried 011. The nature of certain procl"sses, however, may render 
the production of dust inevitable or tlle escape of fumes possible. 
Under such conditions localized exhaust Tentilation should be ap
plied as closely as is practicaLleto the point of origin, so as to with
drnw the dust or fumes from the atmosphere of the work plat'e. 
Respil'ators may be required in a few exceptional cases, but, as a 
protection against dust, only a few of the many forms of respirators 
obtainable are effective, and no one of them is' comfortable to wear; 
while as a protection against fumes no respirato);exists which an 
opel'Utive can be asked to wear for prolonged periods. 

332. To prevent lead entering the system through the digestive 
tract the following special steps should be taken: 

(a) Smoking should be prohibited in all places where lead is 
manipulated. 

(b) No person should be allowed to take a meal or to remain dur
ing the time allowed for ml"als in any room where lead iSllsed. 
, (I:) Special mess roollls or canteens should be provided where 

wOl'kers can take their meals. Good food is of special importance in. 
helping a worker to resist poisoning. In particular~ workers should 
not commence work without llaving taken food. Evidence shows 
that hungry and ill-fed workers succumb more readily than,others, 
and excellent results have been obtained from supplying workel's 
with at least half a pint of milk 01' cocoa before starting work in the 
rooming. 

(d) Ovel'aIls should be prm"ided and cloakrooms established, sepa
rate provision being made for the keeping of outdoor clothes and 
o\'(,),;llls respectively; they should neyer be allowed to come in COIl-

tart "with one another. . 
(e) Special washing facilities should be provided, and should be 

sufficient to enable the workers not only to wash their hands but also 
their faces, necks, and arms. Such facilities will only be effective if 
a sufficient supply of hot and cold water, clean towels, soap, and nail. 
brllshes is always a,oailable. In some processes the employment of 
women, boys, and girls is forbidden. 

Where their ,employment is allowed, boys and girls should be 
closely watched, because they are not so likely to observe the necessary 
precautions as grown-up people. 'Vomellshould be especially care
ful, as the injurious effect of lead in them seriously interferes with 
the health of their "children. Only healthy and' temperate persons 
should be employed. ' 

333. The manifestations of poisoning can be detected by a medical 
man, and their presence indicates that the .worker should be b'auS'
ferred to other work. The Home Office regulations require employel's 
to have persons engaged in various lead industries examined peri~ 
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odically by a surgeon who is intrusted with powers of suspensioll 
from work. This medical supervision has been found of much value. 
and has been widely adopted even in industries not gover,~ed by regll~ 
lations. It may be usefully extended to all factories whe,re the use 
'of lead oxides or other of its many compounds may have been intro
duced into the manufacture of munitions. In the handling of metallic 
lead, e. g., bullets, the risk of poisoning is very slight, and medical 
supervision is less important. " 

AEROl'LANE DOPE. 

334. In the earliest stages of the war, certain dopes used for aero
'planes contained a poison-tetrachlorethane-which gave rise tq 
cases of toxic jaundice amongst those engaged in its manufacture and 
manipulation. In addition, numerous cases of ill health occurred. 
The manufacture of these dopes ceased in September, 1916. The 
dopes now in use, though free from tetrachlorethane, are still not 
without harmful effects upon the health of the worker. Volatile 
constituents of the new dopes and varnishes, such as acetone sub
stitutes, benzol, etc., t.hough they have not been found so far to pro
duce'illness of the nature produced by tetrachlorethane, cause head
ache, dryness of the throat, coughs, nausea, sickness, and serious 
anemia. , 

335. Good ventilation of the dope room decreases the intensity'of 
the symptoms. On the other hand, the effects are aggravated by the 
temperature of 65 to 70° F. which has to be maintained, and it is of 
'great importance to procure a satisfactory solution of the problem 
of ventilating the dope rooms while maintaining the requisite 
temperature. 

The'localized exhaust of the dope,fumes at the point of their origin is hal'dly 
Jlraetkable in the case of parts haYing the size of aeroplane wings. Iu some 
''''01'1.8, however, a partial solution on these lines is obtained by laying the wing 
to he doped in a large Shallow tank connected to all exhaust fan, and as the 
doping proceeds, drawing a spl'ing roller-bUnd arrangelJlE'nt in stages across the 
OPE'1l top of the tank. Small components such as wheel COVE'rs can be doped 
1I1l11E'r suitable hoods having a loralizE'd E'Xllaust. The, fuselage and corkpit can 
be doped separately in the (loping room bE'fore the machine Is el'ected, or the 
machine, when completed, can, if practicablE', be run for doping Into a cubicle 
provided with exhaust fans. If the size or weight of the machine make it im
pJ"articable to use n doping cubicle the dope can be applied to tile fuselage when 
In the erecting shop, pl'ovidE'd the shop is of large size and well ventilated by 
natural mE'ans,' and provided thE' doping is done after the ordinary hours of 
employment. 

The Home Office requirement witII regard to the ventilation of dope rooms is 
tllat the air shall be changed thirty times per hour. This standard also appliE's 
to dOllIng cubiclE'S. In orlleJ to attain it, in conjunction with the maintenance of 
a tE'lllperahu'e of 05° to 70 F.; economy uE'lllanus that the height of the room 
should not be much more than sutlicient to accollllllodate the largest size of wing 
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to be doped. The a\'el'nge beight, the .Home Otlic:e recommends, should not be 
grpater than 15 to 20 feet or less than 10 feet. 

Dope rooms and cubicles 'should preferably be Yelitilate<1 by means of extra'!
tlon or propeller faus of the open-l1lade type, having a free intake to the fun 
nnd a free discharge to the open ail', Louvers, wind screens, 01' othel' obstruc
tions should not be fitted 011 the discharge side, as these considerably reduce the 
output. As the fumes are heavier than air, the fans should be installed at"ol' 
arranged 80 as to draw from, a poi!)t Ileal' the floor level. If the ail' inlets into 
the dope room are properly propol'tioned-the total inleJ; area should not be lesS; 
than three times the discharge area of the funs-no draft sliould be felt in 
the room, either with the doors closed or opened temporarily to aU ow l'assnge 
of persolls or mater/a Is, The air inlets should be provided at the side of the 
1'00111 opposite the fans and at about 10 feet above the floor level. They l/1ay be 
of the open hoppel·. type, or be covel'ed with cheesecloth, to serve as a dust 
flltcr and to diffuse the in-coming oil' currents, The provision of nmple ail' inlets 
pre\'ellts the formation of pockets of dense fumes in the room by drafts of 
high \'elocity. and the impingement of such drafts on the doped sUI'faces, with 
the consequent fOl'matlon of white patches on the fabric, It may, be remarked 
that the Home Office authorities have always been strongly opposed to plenum 
ventilation In dope rooms. 

The heating of the all' may be E'ffected by means of num~rous steam 01: hot
water pipes and radi!ltors placed close to the air-inlet openings, by hot-air 
plenum ducts, hot-all' stoYes, slow-combustion stoves, or hot chambers heated 
by steam pIpes, It should always be rE'membered that the temperature alld rate 
of change of air with a given plant are interconnected, and that if the air Inlets 
are cloSE'd, the fans slowed down, or the outlets partially obstJ:ucted so as to 
attain the temperature reqnired, the standard of ventilation is correspondingly 
reduced, It Is not advIsable greatly to exceed the specified number of changes 
of air per hOI11"-3O-as some have done to be on the safe side, If the challges 
are made 60 to 100 per hour, the maintE'nance of the required temperature in 
cold weather becomE'S impossible, In lofty shops, if difficulty is experience<I with 
rE'gard to the temperature, the height of the roo~ should be reduced by match
hoarding or other nonconducting ma"terial, and the walls of temporary buildings 
should be lined with wood. 

Doping should be commenced at the end of the wing llearE'st the exhaust fan. 
The workers, when not applying the dope; should stand as near the fresh-air 
inlets as possible. Work should not be commenced on an empty stomach: The 
workers must not be allowed to take a meal in the dope room, If no provision is 
made for I'emovlng the wings to a separate drying room as soon as the dope is 
tacky, the wings should be placed to dry in a pOSition between the workers and 
the fans, but not so as to obstruct the fans, 

336. With a view to reducing ill heal til amongst the workers so far 
as possible, the following preventive measures are also desirable: 

(a) Periodic medical examination of all workers should be pro
vided for. 

(b) Periods of exposure should be reduced to a minimum and not 
prolonged by overtime. 

(c) Operatives should not be allowed to remain in the work place 
during meal hours. 

(d) Adequate facilities shquld be provided for obtaining sufficient 
and nourishing food. 
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(e) Overalls should be provided. 
(I) Adequate washing accommodation should be provided. 

POISONOUS GASES. 

337. The chief dangers arising from the manufacture and manipu
lation of poisonous gases are-

(a) Poisoning by the lethal and lachrymatory gases; 
(b) Irritation of the skin, eyes, and other exposed parts of the body, 

caused by the handling of raw materials or finished products; 
(c) Mechanical accidents; these, however slight in the first instance, 

may become sel:ious unless they receive prompt medical attention on 
account of the poisonous character of the bodies handled or manu
factured. 

338. Apart from mechanical safeguards against accidents, the prin
cipal measures necessary for prevention and treatment are-

(a) The appointment of a medical officer for each factory; 
(b) The medical examination of all workers before engng<>ment, 

and at frequent intervals during employment; 
(c) Suitably equipped ambulance stations in charge of a trained 

nurse and under the constant supervision of the medical officer; 
(d) Hospital accommodation for special cases; 
(e) Suitable protective clothing (including o,'eralls, helmct~ respi

rators, gloves, goggles, and clogs); all such clothing must be worn 
only during the period of actual worI..-ing. Overalls should be washed 
weekly. 

(I) Suitable cloakrooms; 
(g) Washing facilities sufficient to enable workcrs to wash thor-

oughly at the end of each period of work; 
(It ) No food may be taken into a work place; 
(i~ Adequate facilities for obtaining food. 

339. Notification is required of all cases of gasing, eczematous 
affect.ion of the sk-in, inflammation of the eyes, poisoning, and me
chanical accidents. 

FULMINATE OF MERCURY. 

340. Disease and ita cau"es.-In the manufacture and use of fulmi
nate of mercury there is a liability of mercurial poisoning and eczema. 
Owing, however, to the small amounts manipUlated, the symptoms of 
mercurialism are seldom marked, but a blue line may be seen on the 
gums, appetite may be impaired, headache may be present, and there 
may be nervousness and depression. The last symptom is important 
not ml'rely as It sign of illness but as an indication that the operative 
should be removed from dangerous work which calls for a steady hand 
and a clear head. Eczema of the hand, forearm, and face occur and 
mny calise serious disability. 
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A medical examination of 60 women workers employed on ·manipulatingsub
stances containing mercury fulminate showed that only 5 had l'emained in good 
health throughout their work at the factory. 1.'he most common symptoms were 
rash on face or hands (41.6 per cent) often associated with severe internal 
PUiUM, sickness, and diarrhea (30 per ceut). The eyes are often afl'ected, either 
with conjunc~ivitls (35 per. cent) ,or inllamed lids (20 pel· cent). Soreness of 
OIouth and gums occurred in 21.6 per cent, though salivation was infrequent (7 
I.er cent), and a blue hue on gnms was only noticed in two instances. Workers 
com(tluined of the dilliculty eaused by soreness of the mouth, as this afl'ect.ed 
theh· appetite and was most painful if artificial dentures were worn. Disorders 
of OIellf~truation occurretlln 20 per eent ot those examined, and depression was 
market! In 25 per cent. Slecplessness was generally due to the h·ritation pro
dnced by the rash, probahly increased by the fact that at least 25 per cent of 
tlte women admitted that they slept in some clothes worn during the day. It 
wa~ ascertained that 41.6 per cent wore neither veil nor respirator, although in' 
.,bout 30 per cent the onset of symptoms was associated with sneezing or signs 
of .. cold" due to the Inhalation of the mercurial powder. 

The greatest susceptibility was shown in the case of a woman in whom mere 
contact with a mercury worker wearing a dirty o'l"erall wns sullicieut to pro
duce a rash. Rashes were more seY!!re in those women who did not wear veils 
or l·espirators. It was noted that one worker who remnlned immune for two 
months hahltually used a veil, re~pirator, and goggles, though it can ,not be said 
thnt these afford complete protection. 

341. Pl'et'ention.-The principal preventive measures to be adopted 
shoulU include- . 

(a) The provision of o.era11s and of adequate cloakroom and 
washing accommodation; 

(b) Adequate facilities for obtaining food. No worker should be 
allowed to commence work without food; 

(c) Careful selection of workers; 
(d) Where exposure is marked, periodical medical examination; 
(e) Transference to other work of those specially affected. 

TETB. YL (TETRANITROlrlETRYLANILIN). 

342. Disease and its causcs.-Manipulatiori of this explosive pro~ 
duces a light dust, which may cause troublesome eczema. Indi. 
viduals vary in their susceptibility; some appear to be almost im
mune, while othel·s can hardly enter a room where tetryl is handled 
without suffering severely. Observatio:q suggests that this may de
pend on tlle varying natural dryness or moistness of the skin of dif
ferent persons. The parts most frequently affected are the conjunc
tiVal, the openings of the nostrils, and the chin. The hands and arms 
areless often affected, and in this the eczema caused by tetryl differs 
from that due to trinitrotoluene, which usually affects the forearms 
and hands. Operatives manipulating tetryl may 01so suffer from 
headache, drowsiness, and lack of appetite in varying degrees of in-
tensity. . ' 
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343. P1'Cl"ention.~The principal measures to be taken consist in
(0) Axoiding the escape of dust by carrying out manipulations in 

glass cupboards with armholes for introduction of the hands; 
(b) Providing light gauze veils to protect the faces of the workers; 
(e) Supplying, if veils are not worn, some simple powder (such as 

a mixture of one part of zinc oxi'de to two parts of starch) for apply
ing to the face before beginning work; 

(d) Providing adequate washing accommodation and encourag
ing the use after washing of an application for the skin'; 1 

(e) Excluding workers who show special susceptibility or idio
syncrasy. 

3U. Apart from its tendency to cause eczema, tetryl stains the skin 
and hair; in order to prevent this, o,·eralls and gloves should be worn, 
and~ where women are employed, suitable head coverings should be 
. used. 

PICRIC ACID. 

345. Picric acid (melinite or lyddite) is known chemicaliy as tri
nitrophenol, and is made by the nitrating action of ~ixed acids upon 
carbolic acid. The manufacture, though simple, exposes those en
gaged in it to risk of the inhalation of nitrous fumes. Workers 
engaged in the use of picric acid, however, are usually regarded as 
being employed in 'a nonpoisonous occupation. Those handling it 
usually become dusted over with a fine yellow powder which stains 
the hair and exposed skin surfaces of the body a bright canary yellow 
color. Occasionally an irritating dermatitis of a simple type is 
found on the hands and forearms; and those who are commencing 
work for the first time in picric acid may have an initial gastritis, 
which passes off in two or three days. Systematic poisoning, how
ever, is practically unknown among picric workers, and much con
fusion has arisen between the negative effects of picric acid and the 
ill effects of TNT, since both stain the skin a yellowish color and 
workers 8l:e apt to call all shell-filling work TNT. 

346. Except in relation to nitrous fumes, which are dealt with 
below, no special precautions are called for. 

NITROUS FUMES. 

347. The present demand for explosives, nearly all of which are 
products of nitration, has introduced increased risk of exposure to 
nitrous fumes, not only in nitrating processes, but also in the manu
facture of nitric acid to be used in these processes. The factory de
partment of the Home Office have issued the following memorandum: 

• An applkatlon found of value to prevent eczema Is a mlllure of two parts of castor 
011 to olle part of lanoline: this mixture. which should be rubbed tnto the skin after 
washing on leaving work, should be placed in tile la,'atorles tor general use. 
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In the manufacture of nitric acid, and in its use for various purposes', par
ticularly In the manufacture of explosives, danger. exists of accidental escape 
of nitrous fumes Into the work places. The full effect of inhaling these fumes 
IH not felt hnmedlately, and unless workers are warned of the danger they may 
continue lit work and unwittingly Inhale a fatal dose. 

In such a case the affected person develops'an irritating cough, which b~comes 
deadlly ,,·orse, until, three or tour hours after exposure, he becomes seriously 
lII, suffering from marked dyspnrea and collapse; sometimes these symptoms 
hD,'e come on after leaving work on the way home. The secretion of mucus 
now becomes profuse, and vomiting, which helps to clear the all' passages, may 
oc"ur. The congestion of the bronchioles and alveoli' progresses, /lnd, if'the 
CIIRe survives for 48 hours definite pneumonic consolidation may develop. More 
frt>qllently a fatal Issue results in about 30 hOllrs, the patient remaining con
selous until near the end. 

J~,·ery case exhibiting the Initial symptoms does not progress to a fatal ter
miuatlon, and recovery has occurred even after marked collapse and dyspnrea. 

r,·C'rentilm.-Notices warning those employed of the danger of remuining in 
all atll1o~phere'containlng nitrous fumes should be posted In every place where 
there Is any possibility of these fumes escaping. 

Emergency helmets' of a pattern which can be easily and quickly put on and 
provided with a fresh air supply from without should be kept in accessible"places 
near at hand, and the efficiency of such helmets should be tested at least once 

'a month. 
ne~Jllrators such as are efHcient to intercept dust ar~ useless against" gases 

" and must not he used. -
,. T,·ca·flllC'tlt.-The following routine may usefulIy be pursued pending the lir-

rl\-ni of n medical man: 
Make the patient ile down. 
Keep him warm. 
See thut he has plenty of fresh air. 
If he is blue In the fuel': 
(I) Administer oxygen; aud 
(Ii) If he has not been sick, give a drink of 1 ounce of sattln 10 ounces of 

lukewarm water, and repeat the dose until he Is sick; 
(iii) Mt'anwhile, send for a doctor. 
Persons evell apparently slightly affected must not be allowed to walk home 

until pl'l·mitted to do so by the doctor. 

DERMATITIS. 

348. Disease and its causes.-The occurrence 9f serious dermatitis, 
or eczema, caused by exposure to tr:initrotoluene and to tetryl has 
already been referred to, and similar trouble may result from expo
sllre to fulminate of mercury; Apart, however, from these special 
slIbstances, eczema is liable to occur among munition workers em
pluyeu in engineering works who come in contact with certain fluids 
IlseU to lubricate and to cool metals. Two formg of inflammation of 
the skin, which, however, may coexist, result, (i) yellow pustules and 
boils, and (ii) more general iuflammation which in marked cases de-

1 Such helmets can be procured from lIfessrs. Siebe, Gorman'" Co. (Ltd.),.187, West
minster Bridge Road, London, S. E. 
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"clops into typical weeping eczema. Probably the occurrence of pus
tules and boils is due to sebaceous glands and hair follicles becoming 
blocked and infected with oily grime rubbed in by soiled, overalls. 
The more general inflammatory conditions appear to be ~ay.~d byJhe 
direct action of the fluids used~ a<;centuated by the abrasive effect of 
fine particles of metal produced during machining processes. -

349. Pre,·el1tion.-Clean o"eralls and the' provision and use of 
suit~ble washing accommodation with hot water laid on have pro,-ed 
to be the best means of prevention . 

.350. The first-aid leaflet issued by the factory department of the 
Home Office contains the following advice in regard to eczema from 
lubricating oil: -

Dermlltitis and eczema from oil,; lind fluids used to lubricate and cool metals 
can best be preYented by cleanliness of (1) the oWl'alls, and (2). the skin. All 
ovel'alls should .be \\"U!;hetl weekly, and the hands and forearms daily in warm 
water before leaving the factory. Lanoline and castor oil ointment (equal parts) 
applied to the skin after washing .is n help. When dermatitis and eczema occur 
washing shoul!! be stopped and a dol'tor seen at" once. 

351. Experience has shown that if lubricating and cooling fluids 
are filtered- free from metal particles, and if they contain a small 
amount of some anti&'ptic, say carbolic acid up to 1 per cent, or other 
coal-tar antiseptic, cases of eczema do not occur. Antiseptie lubt'i
cants and cooling fluids are rapidly coming into general use in engi
neering shops, and cases of eczema are less prevalent than formerly. 



SECTION XIV.-cLEANLINESS. VENTILATION, HEATING, AND 
LIGHTING. 

FACTORY ENVIlI.O!Q[ENT, 

3.32. The Factory and 'Workshop Act, 1901, section 1 (i) provides 
as follows: 

The following provisiol18 shall apply to every tudor), as defined by this aet, 
l":u-evt a- domestic factory: 

(a) It must be kept in a cleanly state, 
(b) It must be kept tree from any etlluvia arising from any dl'aio, wuter

c1osPt, privy, urinal, or other nuisance. 
(e) It must not be so overcrowded- while worlt is canil'd on thel'l'in as to be 

dangl'rous or Injurious to the bealttl of the persons employed therein. 
(d) It must be vl'ntilotl'd in such a monner as to render harmless, so far 

as is practicable, all the gases, vapors, dust, or other ilupul'ities genl'rated in the 
tourse of the manufacturing procc!<s or handicroft carried on therein thot may 
be injurious to health. 

353. In subsequent sections these various requirements are elab
omted. It will be cOllvenient to deal with .them separately. 

CLEANLINESS OF FACTORY. 

3.i!. As has alrelldy been pointed out, the first proVISIOn of the 
factory act is that the workshop must be kept in "a cleanly state." 
Section 1 (3) deals with lime washing. 

355. A high standard of cleanliness not only is essential for health 
but also has an important bearing on the self-respect of the workers. 
The difficulties in maintaining such a standard are frequently sub
stantial, and consLmt attention is necessary. In the majority of 
munitioll works the conditions are not unsatisfactory in this respe.ct, 
but in some works, and especially in the older and more crowded ones, 
the'conditions lea"e much more to be desired. If <lust is allowed 
fred)' to accml1ulate, its inevitable circulatio~ in the air l'epresents 
l\ material danger to llealth e,"en where it is not deri,"ed from poison
ous substances. 

356. Floorillg.-(Sec. 8 (1).) If the floor is to be kept clean it 
should be hard, smooth, dUl'able, and impervious. "'hile flooring 
of concrete or similar material may be best for the parts of a shop 
wIlerI' the machinery is placed and for passage ways, it is not the 
material most suitable for workers to stand on. It.is a ma.tter of 
common knowledge that some softer material such as wood is much 
less fati!!Uina to stand on for any continuous period. It is also '" '" . - warmer for the feet-a matter of no small importance III cold 
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weather. Where the processes render a wet floor unavoidable it is 
extremely desirable, however effective the drainage may be, to pro
vide low wooden platforms upon which the worker can stand. 

GENERAL VENTILATION AND HEATING. 

357. The provisions of the factory act in regard to these two 
matters are as follows: 

SEC. 7 (I). In every room in any factory or workshop sufficient means of 
ventilation shall be provided and sufficient "entilation shall be maintained. 

SEC. 6 (i). 1n every factory and workshop adequate measures must be taken 
for securing and maintaining a reasonable temperature in each room in whicb 
any person is employed, but the measure so taken must not interfere with the 
purity of the air of any room in Wllich any person is employed. 

358. In their report dated 1902 the departmental committee on 
the ventilation of factories and workshops recommended that-

lluch a standard of ventilation should be prescribed for all classes of factories 
and workshops not othei'wise specially dealt with; that the proportion 01 
earbonic acid in the air at about the breathing level and away from the imme
CIIate influence of any special source of contamination, such as a person or 
light, shall not (exeept on ,'ery foggy days, wben no tests should be made, on 
account of the vitiated state of the outside air) rise during daylight, or after 
dark wIlen only l'lectl'ic light Is used, beyond 12 volumes of carbonic acid per 
10,000 of air, and that when glls or oil Is used for lighting the proportion shall 
not excl'E'<1 20 volumes nfter dark or before the first hour after dllyiight. 

359. The standard thus recommended has generally been adopted 
by t1!e Home Office in determining whether the Yentilation of a fac
tory is sufficient within the meaning of the act. 

360. The factory and workshop act is concerned only with the 
minimum necessary in ordinary times, but present conditions and 
circumstances render it necessary to consider the problem of ventila
tion from a somewhat different standpoint. At present the impor
tance of proper and effective methods of ventilation are intensified 
hy the increase in the number of workers (many of whom are new 
to industrial condition's), by the long hours of work, and by the con~ 
tinuous occupation of the shops by day and by night. Frequently 
there is no interval in which natural Yentilation can restore a vitiated 
atmosphere, and each shift succeeds to the conditions of ventilation 
left by its predecessor. 

The objects of ventilation are to proyide-
(a) Air which is pure and clean for the workel's to breathe; 
(b) An atmosphere which is stimulating and refreshing. 
361. Air which is entirely pure from the chemical point of view 

may afford an atmosphere of a most deptessiI\g character, which is 
highly detrimental to physical efficiency. It is not enough to aim 
only at clean air, as has been often the custom in the past, 01" only 
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ut a stimulating atmosphere. Both objects must be constantly borne 
in mind. 

362. Ch:an ail'.-The impurities which are liable to be added to 
the air inside the workshop are-

(a) Carbonic acid given off in the breath of human beings, and by 
fh'es, gaslights, or any other form of open combustion, Carbonic 
add in the percentage found in rooms and factories is harmless, but 
it affords a useful indication of the efficiency of ventilation, If it is 
~fficient, the percentage of carbonic acid will not measurably exceed 
that in the atmosphere. This is the ideaIto be aimed at, rather than 
'the practice hitherto followed ,of keeping the acid below 12 parts 
prr 10,000 of air in daytime Illld below 20 at night. 

(b) Various ill-defined volatile substances arisingfl'om human 
heings, from the skin and the alimentary canal, especially when per
sonal cleanliness is defective. These substances are probably harm
less in th('mselves, but they excite a feeling of discomfort or e?en of 
dii"gust. ' 

(c) Uacteria arising from human beings form a more definite and 
more dir('ctly harmful sort of impurity. Colds, sore throat, influ
enza and the like are largely spread from an infected individual to 
his neighbors by organisms ,,:hic11 are carried in the air. Though 
these diseas('s may be rrgarded as trivial in character, there can be 
no doubt as to the amollnt of industrial inefficiency which they cause. 
Of diseas('s mom lOel·iolis as regards life as well as health, tuberculosis 
of the lungs is undotibtedly found disseminatl'd in a like manner. 

(d) Industrial processes may give rise to varied impurities such 
1IS dust and fum('s. Some are simply unpleasant, others are directly 
harmful. Fuller ref('rence to these lIas been made in Scction XIII. 

363. It is ob\'ious that the kind of impurity present in any par
t.ienlar workshop will YRry widely with the prevalent conditions. 
Given normal conditions, impurities can be removed by an effective 
system of general ventilation. 

3G-!. StimUlating atmospllcrc.'-At first sight a workshop may 

I Wbelber a worksbop has an atmosphere which Is satisfactory In this sense may gen
~rally be judg~d by the sensations, especially on first entering from tbe outside air. 
More accurate Information may be obtained by tbe stu<ly of the particular way In wblch 
n .. stuJry U ntmospbcre may be mnde II fresh." The ordinary thermometer measures the 
!pmperalure ot tbe air; tbe wet-bulbi thermometer determines tbe bumldlty nnd gives an 
Important measure ot tbe tacllity with wblch tbe body ,can be cooled by sweating. ,These 
instruments, bowever, gi .... only very Impertect data as to the cooling and skin-stimulating 
r.rop"rties ot any atmosphere, nnd It is necessary to bave In addition some measure ot 
the rate at which a warm body will lose heat. 

in the observations made tor the committee by Dr. Leonard lIill, the rate of cooliog 
haB been Investigated by lIl.eans of the Kata thermomeler (purchasable from J. lIlcks, 8, 
Hatton Gardeo, E. C.). A large bulbed spirit thermometer (of standard size) Is nsed; 
this Is heated In hot water, and the rate of cooliog measured by to king the time which 
the meniscus takes to drop from 100· F. to 95° F. while the Instrumeut Is suspended In 
the atmosphere. This gives the dry reading, nnd shows the rate of cooling due to rndia
tion and convection. To t.ke the wet readIng the bulb of the Kala thermometer 1s eov-

80935°--19----12 
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haye SO large a cubic capacity in relation to the number of wOl'k
people and the kind of process in operation that it does not require 
any definite ventilation. This is wholly false. In large sh-ops there 

.is n mass of stagnant atmosphere which is obviously depressing and 
rdhing, and fails entirely to pro"ide the stimulating effect of 0001 

ail' in gentle motion which is prol'ocatiYe of tile best physical and 
mental exertion. This exhilarating influence of atmosphere ·depen(ls 
esscntial1y upon tile oooling of the skin by moving air, and is closely 
connected with questions of tempel'ature and heaL C-ool air is more 
stimulating thaD. ~arm, and more c()nducioe to physical e1Iort_ Damp 
warm air is more relaxing than dry air at the s..'tme temperature. 
These considerations arc fully borne Gut by direct experimentation in 
the laboratory, and the desired atmosphere is characterized bj 
being-

(a) Cool rat11cr than l1Ot; 
(b) Dry rather than damp; 
(0) Diverse in its temperature in di1Ierent parts and at different 

times ratllCI' than uniform and monot{)nous; 
(d) Moving rather than still. 
300. The explanation of the familillr conditions of S'llch an at

mosphere appears to lie in the cooling and mrying stimulation of 
too skin of the exposed parts of the body. The concentration of a 
cUrrent of air on too small .a part of the body only causes ""hat is 
commonly known as a draught. It is a common experie.nce that a 
slightly open window causes a draught, where.s a widely open wil1-
d-ow does not. 
ert'tl wltll a damp mu~lin glo .... aad the -operetJos N'peat~. givillg the rate of """ling 
when evaporation Is added to radiation and convection. The rnn. of cooling at ""dy 
~lIIlM'ftt\lre is reeordt'd by meana of a factor (4etermined tor eacll Kata thennom<'t ..... 
III mille clllorl<.'S per square ecntl .. "eter per secClDd. The number of seconds occupied in 
tlte fUll from 100" to 95" ·18 1I1vided into the factor. 

la addition to tlte l'(>acHags of tbf Kata tbennometer. those of the wet lUld dry 1,,0110 
th~rD10IBeter were taken. The recards show bow with the same wet aad d'7 bulb noad· 
logs, the rate of cooling may be atrlkingly different, 'I'be Kata thermo_t ..... litre the 
human body. notes the rate of chan:w. while tbe tllerm"",r.ter notes a gi.ftn state or tile 
result of change. Thus the Kata thC'l·mometer tnkps count of the movement of the air and 
ladleatee roaditloftS of OOBltOl."t. 

'l'be following .. "atopIes are given 1a lIl .. st .... tlon of tke results obtaial'd. Tile first ""t 
of readlllg9 are fGr a brigbt. p!f,& ...... t d.ay I. May, aod tlu~ other four are for t;n>K-al 
.Opi a1l a ., ... tra8t of tyPM 01. .. I>IId" aad .. good" shops. A. eomparisoa of the first, 
..,.,08d, and third ""\8 of I'E'tldings shows tkat witk the sa ... e tem})l'rature vdclel, dilferent 
rat ..... ot coollag may exlet. 

RaU of "".ling ., """N jt"'pnut~ its ",ill • ..., ....... ".,. "'lW" ~_"" ".,. ",,"iii. 

(ll Bril:bt.l'll!IIIS&tlt da .. in Kay. out oidoors .•...• _ g Brass. laundry ~il) ............................ 
) 1011",111 no sbop ( ) .............................. 

(~l (1artrklge ""D ... Ung1l"d cl ... nin~ (bad) .......... 
(6) Cartridge _ling Mid cl.OIIing (g..,Q) •••••••••• 

Wet 
bulb. 

M 
6G 
61 
tw.5 
US 

Dry 1i~:~;;..J . R~adia- -EvaI'D-
bulb. = ti';::;w.. ration. 

atiOD. 

8S :17 .• r.5 19.7 
72 :M 7.1I 16. 7 
72 15 4 .• lll.4 
81l.5 17.5 1.0 H.i 
~ .. 2'00 1.0 15.0 
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WAYS AND MEANS. 

3C6. The "entilation and heating .of ~very workshop provides ~. 
(W.parate problem.. There.is DO uJriform.or stereotypecimethod which 
will gil'8 sati<;iaclory results .everywhere. The means t-eibe Ad<qlt~d 
mu.,t be tiubjeet to local cOllsidel'ations in eaclt ~se, lind ItMgeHeral 
lines alone can 'be indicated here: 

(a) Cubic capacity is the .first essential. Tbough the minimum ot 
250 cubic feet per worker ( llOO duriingany period .of (}vartime~lPl'e
scribed by section 3(1) vf the factory -act is seldom infringed, the 
provision of adequate vtmtilation may be rendered difficult 1YWing to 
the close proximity of the 'Wol'ket'S to on" another .• Theysh01l1d at 
least he so arranged that tlleY do not cough Dr sneeze in each other's 
faces. 

(0) Definite openilllgs {!ommunicating with the ~\iltside air ~ouM 
be provided in every workshop, pl'ef~ably .opposite each ·other.Tae 
uerage machine shop and all similar one-sbolJ" saep8 should be pm
vidfd with louvers al<mg tbeloogth ()f the Toof l-idgcs, 0l'1 better, with. 
narrow openings where the I'06f meets the wall. SUdliouv-ers should 
be penuanently open., And wmtld gene-rally iwmre that the atmosphere 
will at least not be grossly bad. 

(c) Such fixed openings do nGt, howevex~ allow 1)£ tne&xibility 
required to meet varying iDtel"M.I BlxJ..enernnl ()onditi611S,a:nd .should 
be supplemented by the use of doors and window1S (whlcll wiHopen) 
and fJlllS. F.ansare s,pecia1Iy ,raluable to meet emergencies and .ab
IlOrmai conditi(Jfls :and pro\~ide :£01' the thorough ~leaning 'Df theait
during mt'altimes. 

(d) Local sources of impurity and heRt production should be dealt 
witll by .the provision of hoods, exha.usts,etc. (See, also, pars. ·312-
319.) Smoke andiumes fmm neighboring chimneys may ~lso require 
attention. 

367. As a result 1)f aaettlited inquiry intQ the conditions I'Jf 'Ventila
tion at an important factory, a member of the committee reports: 

The Skylight U1ethocl .at venUla tiOE! is a had one; unfortllmrlely it;P8l't8J1llI 
tbrougllfmt the facboiry, :both ill -old and nelV 11l1ops. The ,opening of a B),.-yUgW; 
leads to a local 4rilf!:, ilnd this usn:al:1y entails it-s -clature. ~skyligbts, tao; 
take time and tr.onble Ito "'Pen and ;shut, anil um comes in when they are ·open 
and may rust metal work upon 1"hich. It fal1s. Fer these reasoDS the {Illening 
of the skylights is· generally .neglected, except at the tntervalB wben a special 
set of men carry out the duty. ~Ioreover, .sIv'lights opened here and there do 
not ventiia te· the Shop juan its parts. The wann, 1!lDelly air rifles up against the 
roof 'and does not oe8oope in parts willel'e no skylights are 'OpeD. A IVery great 
lmpr@\'eJllelltwould be milde in all these ifuops If ik»uvers wer.e lntredueed, run· 
niDgeontinuously DIong the whole Jengtb I)f each serration of the 1'oof. These 
louvers would allow a ceaseless, ilraitlesl>, and equal v.entilation of ever'y part 
of the shops. It is regrettable that file new shops should not have 'Been designed 
with such louvers, for the oefficiency of their aetioB 'Is demaHstrnted iaman,. 
factories. 
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The smell of oil and soapsuds can be lessened by strict attention to Cleanliness. 
,Simil1lrly, the cleaning of machines and floors.is the first thing to pay attention 
~ ~q in regard to the smell of the machine shops. In the, stress of present condi
tions and lack of labor cleani'ng is sure tQ suffer. Continuous roof lou'l"ers 
'w<luld insure ceaSeless change of ait· and a cooler temperature; and these 
'together would insure much fresher atmosphere. The monotonous smell and 
lack of freshness of the air nervously disturbs the more sensitive men who' are 
working long hours and at n high pitch, men some of whom have been used to nn 
open-air life and who, acquainted with the popular but erroneous doctrine of 
ventilation, concern themsel'l"es oyer chemical poisons in the llir, the presence 
of which they believe to be indicated by the close smell. ' 

In the days of hot summer weather there is no means provided of cooling the 
workers beyond th~ stirring of the air produced by the shafting and belts. In 
lSome of the shops the committee saw in action impulsion fans, each placed 
high up on the wall of the factory "'ith a sheet of canvas placed below it and 
'stretching out Into the shop so as to act as a baffle. These fans se~t a grateful 
current of mOving air through the shop in hot weather. Such an installation 
,repays itself by the increased efficiency of the workers. 

368. It is unnecessary to emphasize the close connection which ex
ists between ,entilation and temperature. For a shop to be too hot is 
disadvantageous from every point of view, but the stimulation of too 
cold air may be more than counterbalanceq by the physical depression 
which results, and in cold weather efficiency may deteriorate becalise 
the worker becomes uncomfortably chilled. 

In his memorandum on The Causation of Industrial Accidents, 
'Dr. Vernon states that-

At each of the three shell factories B, C, and D the women's accidents greatly 
Increased during cold weather. The men's- accidents increased, though to Ii less 
extent, at two of the three factories, and but for exceptional conditions would 
bave increased at the third [actol"Y lil,ewise. At factory A there was no detect
able seasonal cbange in the number of accidents, and so there can be very little 
doubt that if the sheil factories bad been more adequately heated the whole of 
the seasonal increment of accidents migbt have been avoided. The (lata col
lected at factory A show that in order to reduce accidents to a minimum the 
temperature should be kept at 65 to 69°, bnt probably not much harm would be 
done so long as it was not allowed to fall below about 55°. As the temperature 
falls below 50°, howeyer, there can be little doubt that accidents increase very 
rapidly. An external temperature at freezing point probably meant an internal 
temperature of about 45° at factory C, and a temperature of 40° or less at cer
tain parts of factory B, and we saw that under such conditions the women's 
accidents were, respectively, 48 per cent and 143 per cent greater than when the 
external temperature was above 47°. 

369. Dr. Vernon adds the opinion that" the optimum temperature 
f~r accident limitation is higher than the optimum for output." 
What is the best temperature depends on the character of the work 
and the habit of the worker. Sedentary workers require a warmer 
atmosphere than those engaged in more violent labor. It may, how
ever, be suggested that when the air is stagnant the temperature 
should not exceed about 60° F., though it may be somewhat higher 
when the air is in motion. 



CLEANLINESS, \"EXTILATION, HEATING, AND -LiGHTING. -181 

370. Means of heating are usually restricted by practical consider
ations to some system of steam heating or hot-water pipes; the ideal 
form is, no doubt, by radiant heat, as may be seen from the excelleiit 
and invigorating conditions which prevail in many smithies I~and 
forges. Gas-heated radiators in which the burnt gas escapes,into 
the shop' &1'e not permissible. A plan by which warmed air is 
pumped into the shop (commonly known as the" plenum system ") 
tl.'nds to create an atmosphere of a highly relaxing and depressing 
character. The means of ventilation should be kept separate from 
.that of heating, and the" plenum 'system " should only be used to 
pump in cool air in summer. 

371. M aintenance.-The most complete installation for ventilation 
and heating may be rendered ineffective by injudicious management 
or failure in proper or continuous maintenance. Rapid changes of 
climate at different times of the day, varying circumstances of use 
ond occupation, all require appropriate treatment. Mismanagement 
i:i frequently due to the fact that it is the prescribed duty of no one 
in particular .to observe the prevailing conditions and to put in 
operation the appropri.ate appliances for the supply of air and heat, 
olllI the committee are of opinion that some responsible person should 
be specially detailed for the purpose. While it is for the manage
ment to provide the means, it is for the workers to aid in their use 
and application. The effective maintenance of ventilation is .the 
more important owing to the large number of women now employed. 
in munition works, since_ women are especially susceptible to the 
effects of defective ventilation. -

LOCAL AND EXHAUST VENTlt:A.TION. 

372. In addition to the general provisions in regard to ventilation, 
the Factory and "'orkshop Act contains various special "provisions in 
regard to the provision of local or exhaust ventilation in the case of 
dangerous or unhealthy industries. 

Section 74 provides-
If In a factory or workshop where grinding, glazing, or polishing on a whecl, 

III' :lIIy process is earried on by which dust or any gas, vapor, or otIier impurity 
Is generated aud inhaled by the workers to an injurious extent, it appears to 
an inspector that such inhalation eould be to a great extent prevented by the 
lise of a fnn or other mechanical means, the inspector may direct that a fan or 
other mechanical means of a proper construction for preventing such Inhalation 
be provided within a reasonable time; and if the same is not provided, main
-tained, and used, the factory or 'Workshop slla1l be deemed not to be kept In 
conformity with this act. 

Section 79 provides that-
Where the secretary of state is -satisfied that any manufacture, machinery, 

plant, process, or description of manual labor lAsed in factories or workshoDII 
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is dangerous or injurious to health or dangerous to life or limb, either genel'llIly 
or in the case or' women, children, or any other class of persons, be may 
certify that. manufacture, machinery, plant, process, or de<reription of manual 
l1\oor to be dangerolls, and thereupon the secretary of state ma,., 8ubject to 
the. provisions of tbis act, make such regulations as appear to him to be l'eason
ablYPl'acticable and to meet. the necessity of too case, 

373. Local or exhaust. ventilation is normally required to l"emove 
from the atmosphere dust, heated fumes, or volatile vapors. . The 
essentials to such ventilation are-

(a) A duct along which a flow of air is maintained in a definite 
direction. . 

(b) Suitable opening or openings in the duct, through which the 
dangerous substances are withdrawn. 

(c) Suitable openings for the admission of a.ir into the workroom. 
374. Nearly every work place has special problems in the soh-ing 

of which expert advice may be necessary. There are, however, certain 
principles that are generally applicable to aU such instances. The 
duct along which a flow of air is maintained should be of sufficient 
length and size. It must not contain bends so sharp as to impede 
the flow of air. The opening or openings ,through which the air 
enters the duct must. not be too small or they may become choked 
with dust. The openings should bave hoods so a.rranged as to sur
round so far as possible the seat of origin of the substAnce to be 
removed. In the case of dust from a retoh·jng wheel, the hood and 
duct should be placed so as to intercept the dust which is thrown 
tangentially from the wheel and to catch dust which would other
wise fall to the ground; the dust then comes under the influence of 
the air current in the llOod and is drawn into the duct, while tho 
air current itself is assisted by the air thrown off by the wheel. 
Where dust is created by IDauual labor the operative should stand 
or sit facing the opening of the hood so that the current of air draws 
the dust away from him. . 

375. For heated fumes the hood should be bell-mouthed, and its 
lower end should enve.lop and extend below the place from which the 
fumes originate. The opening of the hood should be at such an 
angle as to prevent accumula.tion of dust, or, in the case of heJl.teJ 
fumes, to prevent the expanding gases from rebounding and escaping 
like smoke from the badly constructed chimney. Volatile substancl'S 
are difficult to localize. If, as is usually the case when noxious vapors 
haYe to be dealt with, the yapor is heavier than air, the openings to 
the dust must be at the ground level and as near as practicable to the 
plnce where the vapor is given off. 

37G. The removal of dust or volatile substances is genet'ally best 
effected by a current of air produced by mechanical means. Gen
erally speaking, where a keen draught, as for the remo.val of dust, is 
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,requ ired, pressure fans should be employed, since. these fans, though 
requiring more power to drive them, ean wOl'k against considerable 
pre.:ssul'e and smaller ducts may be used, Wbere, on the other hand, 
large t'olumes of air are to be removed, volume fans can be mote 
cconomica]]y employed, but with such fans attention to the sectibnal 
1l1'ea of the ducts is of great importance. The ducts must never be 
con!';trict~cl'at any point ; the total area of the opening must be greater 
than that of the fan, and aJlsharp bends in the duct must be avoided. 
FIIl·t}wr, the delivery side of the fan must not be impeded or so placed 
ns to be exposed to the action of wind: . 

377. lIeu ted fumes can usually be l'efllo\'ed without using mechani
cal power, provided that the duct is vertical and of ample diameter 
and height. Down drafts should be guarded against by the provi
sion of wind cowls 01' by other means. 

3;8. The distribution and size of openings for the admission of air 
to the workroom is a matter of essential importance. To obtain an 
intN'change of air and so secure general ventilation, these openingS 
Ehould be placed as far as possible from the exhaust openings, prefer~ 
ably on the opposite side of the workroom, and, to avoid drafts, such 

..openings should comprise an area three times tl}at -of the exhaust 
openings. "11ere yolatile vapors are being dealt with, it is speCially 
important that the openings should be ample and should be arranged 
high up in the workl'oom.· The supply of incon:iing air may In some 
cases be insured by the use of a pressure fan driving in air throligh 
well-dish'ibuted openings. 

379. Experience shows that installations which are in thelllseives 
satisfactory frequently fail to effect their purpose through insufficIent 
attention to their cal'e and maintenance. Hoods become detached 
from ducts, holes are broken into the ducts, and ducts bave been 
found blocked with every kind of debris. The whole installation 
n1ay be impaired by a dust-collecting apparatus with exits of inade
quate area. 

LIGIiTING, 

380. The Factory an(i 'Workshop Act does not contain any pt'ovi
liion in rl'gard to the lighting of factol'ies. The question has, however, 
been exhaustively dealt with in the report of the depat'tmental com
mittee on lighting in factories and. workshops, published in 1915. 
The essentials of good lighting are summttrized rul-

( a) Adequacy; . 
(b) A reasonable degree of constancy and· uniformity of illumination ovet' 

the Ilel~sary al'ea of work; . 
(c) The placing or sllalling of Jumps so that tlJ.e light from them (lues not 

faIl directl)" on the el"eS of an operatiYe when engnged on his work 01' when 
h)uldng hOl'izontnIIy across the worlo'oolll; . 

(ti) The placing of lights so as to avoid the castillg of edraneous shllduws on 

the work. 
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a81. An expert witness before the committee thus summarized the 
'principal effects of good lighting: " ' , 

(a) The quality of work and output both suffer if the illumination is iuau!-'
quatI', pUl·ticularI;v in the case of delicate operations often called for,innlllllitioll 
factories. Adequate illumination assisted the supervision of workers, with -till' 
result that carelessness and errors on the part of newly trained workers were 
mOl'e readily detected, anll instances in which a worker required II rest wl'l'e 
noticell more speedily. 
, (b) Inauequate illulllinution" by adding to the dilIkulties of skilled labol', in
creases the nervous strain on operutors and reucts on their physicul conditiou.' 

(c) The risk of accident Is in wuny cuses increased by inadequate lighting . 
. (d) In cases where machines d,o not receh'e sufficient attention the risl. of 

breakdowns Is increused. 
(c) It is generally recognized that operators work more cheerfully in well

lighted rooms; bud lighting, on the other hand, hus II depre:;sing etIect 011 'the 
!;pirits, and thus atIects the operutor's copacity for work. 

382. Natural lighting is to be preferred to artificial lighting on 
grounds of health as well as of economy. 'Where it can be provided, 
roof lighting is generally snperior to lateral lighting, especially if it 
can be arranged that the light enters from the north. -In a good 
system of roof lighting the illumination is very uniform. In modern 
fnctories where lateral lighting is employed a large part of the waHs 
nre devoted to windows, but it is evident that there is a limit to the 
width of the room beyond which the illumination falls below what 
is adequate. What this width is will depend partly upon the nature 
of the work to be done in the shop and partly on the extent to which 
light is impeded by outside obstacles silch as neighboring buildings 
or inside obshi.rles such as machinery. 

383. The effect 'of light-colored walls and white ceilings 011 the 
general brightness of the rooms and in forming an effective back
ground to dark objects should not be overlooked. Sometimes the 
natural lighting may be improved by deflecting vertical light into 
the room by means pf reflectors or prismatic glass or by whitening 
the surface of an external wall or building which obstructs the light.. 
The position of permanent working points should be so adjusted in 
relation to the windows and to internal obstac1es of whatever kind 
as to secure so far as practicable adequate 'light for each. 

384. The neecssity for regularly cleaning the windows on the inner' 
and outer surfaces can not be too strongly insisted on. Not only do 
dirty windows seriously hinder daylight from entering the shop, but 
the daylight period of work is considerably shortened and needless' 
expenditure on artificial lighting incurred in consequence. Air-raid 
regulations have teuded to increase this loss of natural light. Dr. 
Agnew, in the course of his medical inquiries, inquired into· this 
question. lIe reports- " . 

The nuturlll lighting ill nlmost every case would be good if the windows were 
clellned reguiurly, but owIng to the anti-llir-rilid dllrkeniug regulations' the 
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"'bulows wl're not cl('nnl'd regularly, or if cleaned rl'gularly the transmission 
of daylight is interfered with by blinds which have become dislodged or hnve 
gut Ollt of ordel' and hang loosely about the windows. The ad,;antage of white
wlI~Joillg the walls and keeping the ceilings clean was shown by contrast· with 
rome workshops where these processes al'e sadly neglected. . ,'""" 

38i>. In the construction of shops care should be taken to render the 
outside of windows easily accessible for cleaning. In many existing 
shops access is so difficult as to make cleaning almost impossible. 

386. Artificial lighting is of special importance at the present time 
when night work is done, and when women and boys are employed 
in large numbers. Bad lighting affects output unfavorably, not only 
by making good and rapid work more difficult but by causing head
aehes and other effects of eyestrain. The difficulties of supervision, 
which are alw.ays considerable, are further increased if the general 
lighting of the workship is insufficient. Attention should be paid,to 
the lighting of passages and the immediate surroundings of the 
fuctory as well as to that of the factory itself. 

387. In the report of the departmental. committee standards of 
lighting for factories are suggested, and though the figures given are 
the minima considered necessary, they may at any rate prove of 
assistance in considering the relatiye amount of light necessary in 
different parts of the factory, The unit of illumination is the ,i foot
candle;" 1 that is, the illumination produced by a light of one stan,d

.a1'<1 candle at. a point of a surface 1 foot from the source and so placed 
that the light strikes the,surface ,at right angles. Thus, 1 candle 1 
fOQt from the s\lrface is 1 foot-candle, 50 candles at a distance of 1 
foot is 50 foot-candles, and 50 candles at 10 feet distance is 0.5 foot
candle.2 Light should also be constant and uniform, without glare 
and without casting extraneous shadows on the point to be illumi
nated. ArtificialligMing is usually obtained by lise of coal gas, oils, 
or electric light. Cannel-coal. gas is more ilIumillant than bitu
minous-coal gas. The chief results of the burning of coal gas are ~n 
increase in CO. ,and watery vapor, raising of temperature, with some 
prodnct.ion of sulphurous acid and other constituent bodies. Each 
cubic foot of gas pollutes the atmosphere to the same degree as one 
adult person. The best form of gas illuminatibn is now commonly 
obtained by the use of an incandescent-mantle burner properly .Yen
tilllted. Oil lamps give fa~r results, but raise the temperature and 
give off CO2 and watery vapor. Electric light is the most Ilygienic 
form of illumination. No oxygen is used up, no CO. or moisture is 
produced. 

'On the continent of Europe the meter·candle Is the unit (= about n of a foot
candle). 

'Over the" working areas" of workrooms illumination at floor level shoulcI be not 
less than 0.25 foot·cancIle; In all open place •• t'oadwll VS, yards, or other a.pproaches tet 
work placps, 0.05 (see i'eport ot depa,'tmental committee on lighting In tactorlCs and work
shops, Cd. 8000, 1911,). 



SECTION XV.-SAlIi'lTARY ACCO}Il'tIODATION, WASHING FACILITIES, 
AND CWAKROOMS. 

SllITARY ACCOMMODATION. 

·388. Section 9 of the Factory and Workshop Act requires that-
(1) Every factory and workshop must be provided 'I\'ith sufficient and suit· 

able accommodation in the way of sanitary conveniences, regard being bad to 
the number of persons employed in or in attendance at the factory or work· 
sbop, and also where persons of both sexes are or are intended to be employed 
or in attendance, with proper IJe'parate accommodation for persollS of each sell:. 

(2) The secretary of state shall, by special order, determine what. is sufficient 
and suitable accommodntion within the meaning of the section. 

389. This section only applies to those parts of the country in 
which the analogous provisions of section 22 of the Public Health 
.Acts Amendment Act, 1890, and of section 38 of the Public Health 
(London) Act, 1891, do not haTe effect. A special ordet" was issued 
by the Home Office in February, 1903. While this order strictly only 
applies to those .districts in which the provisions of the Factory Act 
have effect, it may be regarded as prescribing the minimum condi
tions which are generally considered as sufficient and suitable. The 
order includes the following provisions: 

(a) Not 1('!!S than one sanitary con,'('nience shall be provided for e",ery 25 
females. . 

(b) Not less than ene sanitary convenience shall be provided fOl' e~-el'Y 2-;) 
men; pro"ided that-

(i) Where the numbE-r of mlllps ('x(-eeds 100 and sufficient uriual accommo
dation Is also provided, it shall be su1l1cient if there is one sanitary convenience 
for every 2:> males up to the first 100 and one for e",ery 40 after: 

(ii) Where the number of males exceeds 500, and proper supervision and con· 
trol is exercisl:'d by a specinlofficer, one convenience for every 60 men need only 
be provided In audition to sufficient urinal accommodation. 

(e) The accommodation must be so lIrl'anged lind maintained as to be con· 
Yeniently accessible at nil times to all persons employed. 

(/I) Every sanitary convenience must be k('pt in a cleanly state, suffiCiently 
ventilnted and lighted, and must not communicate with any workroom except 
through the open air or through an intervening ventJIated space. 

(e) Every sanitary convenience must be under coyer and 80 partitioned olr 
as to secure pri",acy, and if for the use of females must have proper doors autl 
fastenings. 

(n Where l.ersons of both sexes are employed, the accommodation for each 
s('x shall be so placed that the iuterior shall not be visible, even when the dool· 
of R con",enience is open, from Rny place, where persons of the other sex have 
to work or pass; if the conyeniences for one sex adjOin those for the other, the 
apl'roaehl'S must be separate. 

186 
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390. In some new factories or in isolated situations the most ap
prond system of drainage and construction can not be carried out, 
lind recourse must be had to pail closets; in such cases the accommo
dation &llOuId be at a ~ligher rate. in relation to the number of wor1~ers 
employed than the rate .set out above unless proper arrangements 
cnn be made for daily scavenging (out of working hours). 

391. Whatever the arrangements made it is of the utmost impor
tance that a high standard of cleanliness should be maintained; 
especially at the present time this must be regarded as one of the 
essentials for the maintenance of the health of women workers, many 
9f whom are new to industrial conditions. ·It will generally be found 
desirable, if not essential, to ftppoint some one to be l'esponsible for 
proper supervision and maintenance. At one time provision for 
women was often unsatisfactory, largely, no doubt, owing to tlle 
rapid increase in their numbers and to their employment in many 
factories for the first time. Now, however, conditions are better and 
the need for proper prO\'isionand maintenance is generally recog
nized. While there has pl'obably been an improvement also ill the 
provision for men, it is ill some places still highly unsatisfactory. 
Thus Dr. Agnew reports of the factories in one district which he 
visited-

The appalling condition of tile sanitary accommodation calls for immediate 
action. III some eases the provisiun is insufficient, and almost everywhere the 
condition of SUell conveniences as are proyWed is so re\'oltiug that it Is ·im
possible to describe. They are also commonly situated in almost inaccessible 
places. the approach to which is llill'ticularly dangerous at night. 

Conditions such as these should obviously be reformed at the first 
cpportunity. 

WASHING FACILITIES AliD BATHS; 

392. Under the Factory Act and the l'egulations of the Home Office 
and Ministry of Munitions the provision of washing accommod"ation 
is only required where workers are engaged on process~s in which 
poisonous matel'ials such as lead or TNT are manipulated. Though 
provision is most needed where poisonous substances are used or 
where heat, dust, or dirt are present to an unusual degree, there is a. 
general agreement that wasJling is beneficial to the health and effi
ciency of all workers and that facilities should be provided whel'e"er 
possible. ACCO~lIlt must also be taken of the effect upon the self
respect of the worker, who is able to leave his employment clean and 
tidy. Tllere is the mutual discomfort of the association with his 
fellow travelers of a man who returns home straight from work from 
some dusty 1>1' dirty employment. Lastly, there is the relation of 
cleanliness to good health and personal efficiency, a relation which is 
sufficiently obvious to make emphasis unnecessary. 
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393. There is ample evidence of the desire of workers for a' more 
extt>ncled provision. Thus a representative trades-unionist stated, in 

"evidence befo~e the comniittee, that- . 
Material imlU"OYements in the arrangements for washing are desirable .. It 

would be a great help if a worker could have the opportunity for really washing 
up and putting himself in a condition to go out with his family without having 
to return home first. Anything in the nature of evening recreation is renderecl 
almost impossible if a worker has to travel aU the way home, perhaps right 
through the city, and get cleaned up before returning to the city with his 
family. 

. 394. The repoi·ts upon the medical examination of individual work
ers contain frequent references to the desire for better facilities. 
Thus-

In the bullet department there are only nine basins with cold water and nail
tlrushes provided for 130 girls, 30 of whom handle lead .. Soap can nominally 

. be obtained from the forewoman, and towels, conspicuous by their absence, are 
f;upposed to be provided biweekly to each of two sets of basins. Complaints are 
lIIafle by foremen that towels, etc., are stolen, and the workers complain of lack 
of accommodation. Very little washing is done, I think, although the girls had 
their hands jet black. III another case washing facilities are quite inadequate, 
workers in some departments being unable to wash their hands at all before 
meals, though at most processes tht'y become very dirty. l\Iany state that they 
dean their hands with oil, though they are not supposed to use oil for this pur
pose; others wasb their hands in the water running from theh· machines. EYen 
those who handle lead do not always wnsh their hnnds before meals; these latter 
state that five mlnntes is allowed for washing, :lnd that hot water is provided 
but no soap or towels. 

395. Since this report was written there has been a marked ad,·ance 
in the washing facilities provided for women, but there is still rOOID 
for improvement. Experience shows that when facilities for washing 
are provided and maintained in a decent state they are usually used; 
there may be a short period of inertia at first, but workers have not 

. only no innate desire to be otherwise than clean, but soon bring in
fluence to bear upon any of their fellows who do not. Hail themselves 
{)f the facilities offered. 

396. "Vhile the general provision of baths can not be regarded as a 
'practical proposal, there is no doubt that extended provision is highly 
desirable in the interest of health and efficiency. Provision is at pres
ent mainly limited to a few works covered by the Home Office regula
tions or where the processes involve strenuous work in a high tempera
ture. 'When IDen are employed under condition of great heat, baths 
may proye an effective antidote to muscular rheumatism. It is un
necessary to emphasize the benefit and refreshment derived from .:1 

bath after work under strenuous conditions; where they are provided 
they are appreciated. Thus an employer has informed the committee 
that-
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Spray baths are provided tor the toundrymen, who number about 100. Tickets 
can be bought at the rate ot 10 tor 3d. [6.1 cents]; this charge Includes the use 
of towel and soap. Seven mInutes out ot workIng hours are aliowed each man 
In the foundry to wash thoroughly before stopping time. Though the fo~nd~y
men are not in any way specially selected they use the spray baths greatly, 
"';pecially In summer. 

391. The need for baths is undoubtedly accentuated by the limited 
fllcilities for washing generally available in the worker's home. A 
I'epresentative of the National Federation of Blast Furnacemen has 
informed the committee thllt not more than 5 per cent of the members 
of his union have a house with' five or six rooms· and a bath. "In 
Lancashire and South Yorkshire many are living, in houses of three 
!omall rooms with no scullery. Considering the dirty state into which 
the men's bodies and clothing get when working, baths should be gen
era1." The need for baths is also much felt by women living in lodg
ings, many of whom have come from good homes. In some districts 
considerable use is made of public baths. Unfortunately there are 
frequently no public baths within easy access,or they are not open at 
hours when they can be used by munition workers. While the in
adequacy of the housing accommodation avnilable for his workers is 
l:ot a matter for which the employer can ordinarily be held respon
sible, yet it is one which he can not altogether neglect in determining 
what is n~cessary to secure their health and efficiency. 

WASHING FACILITIES. 

398. Lavatories.-It is of the greatest importance that attention 
should be paid to details of construction. Frequently the details 
seem to have been left to a bUilding contractor with no special 
Imowledge of the hard usage to which fittings are subjected under 
the conditions of industrial life; as a result lavatories, though ade
quate when new, may quickly fall into disrepair. Separate basins, 
orginally provided with plugs attached by chains, are found with 
the chains broken, the plugs lost, and tlie waste pipes stuffed up with 
rags. 'Valls against which basins are fixed, unless protected by an 
enameled surface, soon become splashed with soapsuds, and present 
an uninviting aspect which can not be easily or quickly improved. 
Wllste pipes are often too narrow for convenient cleansing, or con
tain sharp bends and angles, and consequently become blocked or 
hroken. . 

3llll. Sufficient provision must be made for draining the lavatory 
11001', which, if not properly constructed, becomes uneven and the site 
of pools of dirty water. The floors sh,ould be smooth, hard, im
perviolls, and properly sloped and g~aded. Nailbrushes and soap, 
cven though frequently renewed, disappear, and thus involve a con
stant source of a.nnoyance and expense. . These' troubles may be 
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largely 0\"ellcOttle· hy adhering iio .certain p'riinc~p1es in c<mstruciion. 
The installation should be-

'(a' As simple as possible 1n construction and. arrangement; 
(b) Strongancl durable, able to withstand .considerable wear.and 

tear; 
(0) SutTicient and suitable in accommodation so that .a large num

ber can wash "together or in It short time; 1 

~~r Su. .t. 

FlGrRE 1. 

(Ii) Economical in space j 
( e) So constructed that 

"it can be easily cleaned, 
and contain" a minimum 
of removable or detachable 
articles; 

(f) Basins, if pro,"ided, 
sllOuld not be too small and 
should not ua'Ve grooled 
rims; 

.(g) Proyided with an 
ample supply of water (hot 
and cold); 

(h) So situated in the 
factory as to be readily.ac
cessible; and 

( i) Well lighted, thor
oughl'y ventilated, and kept 
at a reasonable tempera
ture. 

400. mlere difficultie:5 
arise in regard to the nse 
of ordinary lantory ba
sins, they may in certain 
-cases be m"ercome by using 
Bnch a ""fishing trough as 
that illustrated in figure ~. 

Here the necessary plumbing is reduced to a minimum; there is no 
plug; washing is done !U1ldcra spray ()f water; the waste pipe opens 
directly over the ill·ain; and the drain itself is flush with the floor. 
which is sloped toward it. The trough stands in the center of the 

1 Th~ standard sdopt~d under factory regulations is as follows: The washing con
veniencl's should be und.".cover and maIntained in a cleanly state .and in good r~pnir. 
There should be plther (a) a trougb w!.tb a smootb, impervioUil suriace (o.tt~d with a 
waste pipe ... 1tbout plug), Dud of such length as to ·allow at -least 2 feet for evet"y liYe 
p~rson8, and bavlng a ·conortant BUI?P!y <>f water from taps or j&S Bbove tbe trougb at 
intervals of not more .tban 2 feet; or (b) at lellst line lavatory blUlin fOl" evpry o.,"e 
llel'80nS, lltt .. d wltb n ..... a.te pipe and plug. Or plMed in a trough having a wllste pipe, 
and having eUh"," a ·COD«tant supply &thot and <:old WIlter or "'"IIrm wilter laid on, Qr 
(It a constant supply of heated water he not reasonably practicabll') a conslant suppl, 
at cold water laid 'OD, and ·a Bupply .th<>t 'Water always at han« wlll'n l"t'II\lLred for age 
by persons employed. 



SANITARY ACCOMMODATION, WASHING FACIllTIES, ETC. 191 

roonlt fl't'e fl'OBl t~ walls, and the wall space can be used f<lr donk,. 
room accommodation, whether h{)oks or lockers. .A useful modifica· 
toin of the water supply is tella'\"e only two spray taps i{)l' occasional 
use and a series of flush holes in both sides of the water pipe, the 
supply to which is controlled by a cock on the far side of the tallS. 
TIui cock is turned on iust beIOl'e the opexnti'f'es oometm wash at the 
close .of each spell of work...A..rrangements can be made for ,control· 
ling the temperailll'e of the water. Where space is limited, say near 

, the exit of a big engineering shop, a more compa.ct installation may 
be used. This may take the fonn of Ii large circular ha.si.n wit.h spray 

]<"WURE"2 •. 

taps radiating fr-om a -central supply pipe coming down from abo,e 
and with an open pipe ill the center for .carrying oft' the waste water 
to a drain in the Hoor, as shown in figure 2. "nerever spray taps are 
used, ad"antage is gained by so arranging the height and position of 
the taps that a douche bath for the head, neck, and arms can be taken 
if desired. 

401. Kailbru$hes.-The difficulty: occasioned by the disappearance 
of nailbnlshes may be oyercome by having large brushes made and 
fixed in position so that they can drain into the trOllgh. In use tho 
hand is nIlJbed against such 'brushes instead of the usual re,:erse 
process. In a number of factories st'Out- nailbrushes are pronde.d 
attached t6 the washing troughs by chains; and, on the whole, thlS 
plan .appears to work satisfacloirily. 
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402. Soap.-Soap ll)ay be supplied economically in small boxes, 
kept locked and fixed in convenient positions above the trough, say 
on or near the water pipe; the soap, of the consistency of butter or 
Jelly, is obtained by inserting a finger into a round hole in the bottom 

. of the DOX. Soap for use in this way can be obtained in powder 
form,l which sets to a jelly on the addition of water; by buying soap 
thus in powder form the cost of carriage is diminished. Alterna
tively the soap may be served out as powder placed in a flour dredger 
thained to the trough. If this latter plan is adopted care must be 
taken to prevent the holes getting clogged with wet powder. Another 
plan is to make the powder into blocks and then to cut it into small 
cubes just sufficient for one "wash." One point, however, should be 
borne in mind-the natural oil of the skin and hair may be removed 
by the use of strong alkaline soaps; if such soaps are used, as may 
be necessary to cleanse hands soiled with oil and grime in engineering 
works, then some ointment, glycerine, 01' lanoline should be employed 
after washing to restore the suppleness of the skin. 'Yithout this 
precaution the skin may become dry and cracked, and so be unable 
to resist bacterial infection, when dermatitis results. 

403. Towels.-The supply of clean, dry towels should be adequate; 
for this purpose it is desirable that (a) a towel at least 5 square feet 
in area should be provided for each worker, and should be renewed 
or washed daily; or (b) one roller to"'el fastened in position, at least 
15 square feet in area, should be provided for every three workers, 
and should be renew or washed daily; or should be provided for every 
nine workers, and should be washed 01' renewed after every mealtime 
and at the close of the day's work.1 

The provision of separate towels is preferable, and is made in na
tional filling factories, partly because the danger of infection is mini
mized, and partly because eacll worker thus obtains a dry towel. 
They should be numbered or otherwise separately marked. 

40t N irro1'8.-A mirror is desirable, especially for women. 

:BATHING FACILITIES.· 

405. /Jaths.-For men, the simplest and at the same time the cheap
est and most efficacious ,installation is that of shower or douche baths. 
In comparison with other types, a shower bath economizes space, 
time, and water, and possesses the advantage that the stream of water 
is constantly clean. Moreover, the stimulating efl'eet on the skin of 
t.he falling water is greater than is obtained by total immersion. 
Douche baths have been strongly recommended for use by coal miners, 

• Such soap Is prl'pared by Yl'S!lrs. Lever Bros., Port' Sunlight, Cheshire. 
• These suggestions are Identical with the requirements of 'the Home Office ord". for 

the manufacture aud decoration of pottery. 
• Reference may usefully be mnde to tbe l'('port of the departmental committee on' 

wasblng and drying accommodation at mines. (Cd. 6724, 1913.) 
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and ha¥e been inlitalled with success in many factories (see figs. 3 
ond 4). For women, Ol'dinary shower baths are unpopular, because 
of the difficulty of keeping the hair dry or of drying it afterbaihing; 
a horizontal spray fixed at the lewl of the shoulders, or obtained 
from a mOl-able n6zzle or ring on a flexible tube, may me~t this ob
jection. Such an arrangement may also be found preferable for men. 

406. CuUcles.-The cubicles in which the baths are placed should 
be arranged to secure privacy. In order to reduce the time which 
each worker spends in the cubicle. it may be possible to arrange for 
the workers to dress and undress III a separate compartment, but at 
any rate in the case of women some provision for dressing, includ-

FIGURE 3.1 

ing a scat and pegs, must be pro,-ided inside the cubicle. Where this 
is done the size of the cubicle should not be less than 3 feet wide by 4 
feet deep. The walls should ordinarily not be less than 6 feet high. 
A space should be left between the floor and the walls of the cubicles 
sufficient to permit of drainage and cleaning. 

407. Cleanillg.-The building and fittings should be so constructed 
as to facilitate the maintenance of absolute cleanliness. Square cor
nel'S, ledges, or rough inner surfnces should be avoided. Wood should 
be used only for seats, and for this purpose hard wood should be em
ployed with spaces between the wood for ventilntion. The walls and 
partitions (and this applies also to lavatories and sanitary con
"eniences) should always have smooth and curved surfaces which 

1 From a design by lIessrs. Doultcin & Co. 

80935°--19----13 
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-ean be readily washed down tllid whieh can not be uood for writing 
,on. Enamel tiles and bricks or enamel metal sheets may be i1sed £01" 
this purpose; any initial eost thus incurred is soon recouped by sav
ing in cleaning and lime-washing. 

408. lFo.t(>r.-The water used should, of course, be clean and should 
not be liable to CRuse injury to the health of the workers or to yield 
effiu,"ia. It will generally be found preferable for the temperature 
of the water to be ~aulated by an attendant rather than for the tem
perature of each bath to be l,%oulated separately by the worker. A. 

~~~"l-T"i-· --,--, -,-j-, -"-= 
-=r=:.;~. . t I • 1;1 I 
-·i~_·~-'- ,...!. •. -. I '~--'...!."I_I .-------.-.-r-,"' .- !', ---...,;--

.~ 

temperature of about 
100° F. is llijual. ..\. 
thermometer should 
be placed in a con
venient position for 
Doting the tempera~ 
ture of the water. 

409. Soap an4 to'1l"

e78.-A simple and 
economical method of 
supplying soap is to 
provide small tablets 
sufficient for one bath. 
A cOllvenient size for 
towels is 25 by 60 

"D-~--. inches. When the 
-"_.- 1.". __ .. baths aI'e used by a 

FlGUltE '-1 large numb~r of 
workers it may" be 

fOlmd convenient and economical t(} provide a small laundry for 
washing .the towels. 

JUDl'TENAlfCE. 

410. The maintenance of any installation providl'Cl is as important 
as its construction. This should be made tile definite duty of an 
nppointed officer, who Sllo.l11(~ keep the lavatory clean, cont.rol the 
supply of nailbmshes and soap, and arrange that dry, clean towels 
nre &nilable. Sueh an officer mnl' also usefully be employed in at
tending to the sanitary conH'uiences, and in stlpen-ising the cloak-
1'00111. While the ultimate responsibility for upkeep must rest witl! 
dle employer, it may be fOlmd, at any rate in the case of baths, that 
the worker can, with advantage, be encouraged to partieipate in the 
management by a special committee or otherwise. Since periodic 
batlls Jlre of special benefit to health and efficiency, it is desirahle to. 
1I1Iow workers time for bathing within working hours. 

1 From a photogl'aph takCll III a DlulllUoll factory. 
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CLOAKROOMS. 

411. The committee are strongly of opinion that the provision of 
cloakrooms is a matter of great importance to the healtll and comfort 
of workers, and especially of women and girls. If, however, filll 
ad,-antage is to be taken of them it is essential that they should be 
well equipped and adequately maintained. 

412. Cloakroom accommodation in order to be satisfactory should 
comply v,ith the follo'll'ing conditi~ns: 

(a) It should be convcnicntly situated not only for the workshop, 
but should also be close to the canteens, lavatories, and sanitary 
accommodation. . 

(b) It should provide a separate peg or locker for each worker, 
,,.hich should bear the worlccr's name or work number. 

Honging pegs should be at least 18 inches apart. and 24 inches Is ·desirnble: 
and Hilly be ul!efully sepm'lltlld by a small partition. It economy of space is 
of IlIIflortnoce, hI'o horizontal rows of pegs may be pl'ovided about a foot apat·t. 
the pegs In each l'OW being at lenst 24 iDches apal·t, and tl1e llegs in the lower 
row being placed midway between those In the upper row. 

Loclwrs Illny be mode In metnl openwork in preference to wood to allow free 
c1rcullltion of air. 

Auother nlternatl\"e Is to IIrrange for the suspension of the clothesfl'olll the 
root of tile building by rods which ca~ be raised to the robf und fastened 
securely In positlOI1. 

(c) There should be ample space for changiilg clothes and boots. 
(d) Proyision should be made for drying wet outdoor clothes in 

bad weather as wcU as the clothes worn for work at certain processes. 
Stellm pipes placed under the banging PE'gs or lockers have Ill'oved useful for 

this l'llrpose; cnre must, however, be taken, otherwise the damp elotbes stelUll 
and become more objectionable thnn it S}lrend out in the open nil' and allowed 
to dry. Ample space and ventilation are required bern'een tile pegs or 'in 
the 1000kprs. Where pegs are 1Ised the clothiug should not hung ngaillst a ,,"all 
or wooden partition, but pl'O\"lsion should be made for ventilation behind the 
cloUting by covering the walls with laths or strong wire netting so that the 
clothes lire kept nt lenst lin inch from the wall. 

(e) A high standard of cleanliness should be maintained, and all 
pra.cticablc precautions should be taken' against vermin. 

(f) Cloakrooms should be thoroughly '\"entilated. 
(g). Cloakrooms should be. in charge of an. attendant; and means 

taken to prevent petty pilfering a.nd theft. 
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413. The committee have not made any detailed laboratory study 
of methods for eliminating fatigue in regard to industrial machinery, 
lifting tackle, motion, etc., or of the application of American schemes 
of "scientific management" to factory conditions in this country. 
They ha ve r(>garded such studies, important though they are, as 
lying outside their reference. There are,' however, certain matters 
intimately affecting the health and efficiency of the worker to which 
some brief reference should be made. 

SEATS. 

414. Fatigue and ill health and consequent loss of time aIid output 
are often due among women and girls to prolonged standing. The 
following extracts from recent reports emphasize the point: 

"Tomen here are employed on 30 diffcrent processes on lathes, milling and 
drilling machines, chiefly on shells weighing 130 pounds in the rough and 90 
Ilounds when complete. Certain operlltions, e. g., nose blending, lire difficult 
antI arduous. • • • What rendel's the operations most trying is the lack 
of senting aCCQmmodation. 

Mllny of the women and girls complllined that they could not sit down even 
when Wlliting for work, as no seats were provided and they ,,'ere not allowed 
to sit, One chair in the welfal"e supenisor's room is supposed to be for girls' 
use, but they Ilave neyer used it, At night this room is locked up and a girl 
who is taken ill has to sit on a chllir in tile cloakroom until it is light enough 
to go home, 

415. The Factory Act do(>s not require seats to be provided for 
workers such as is the case for shop assistants under the Shops Act, 
1912, but"the secretary of state has now power under the Police, ;Fac
tories, etc. (Miscellaneous Provisions), Act, 1916, section 7, to make 
an order requiring an employer to make reasonable provisions for 
"the supply and use of seats in workrooms." No order 1 has as yet 
been made under this section, but in a general order made in December, 
1916, governing the employment of women at night on wool combing 
a eondition was inserted that" the employer shall provide suitable 

I On Apr. 23, 1918, the HOOle Omce published a drdt order ...-qui ring the provision of 
hdllti~s for sitting for all female 1forkel'll emilloyed 1D all7 procesa 1D turning or 
mal'blnlng sheila or sbell bodies. . 

196 



NO. I.-FOLDING SEAT TO SCREW TO WALL OR PARTITION. 

NO. 2.--sWING SEAT TO SCREW TO LEG 
OF TABLE, AND WHEN NOT IN USE 
TO SWING UNDER TABLE. 

190 

NO. 3.--sWING SEAT WITH IRON PILLAR 
SUPPORT TO SCREW UNDER TABLE 
IN ANY POSITION, AND WHEN NOT 
IN USE TO SWING UNDER T..,BLE. 
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seats for the use of women and girls at times when their work is not 
in need of attention." 

416. Though opportunities for sitting are being provided to an 
increasing extent there are still a number of employers who hesitate 
to provide such facilities through fear that they will be abused. 
Experience; howe,-er, can not be regarded as justifying this fear. 
It should be explained that the object of the provision of seats is not 
to secure that all work should be done seated, since a sedentary life 
has its own disad,-antages, but rather that means should be provided 
for- \"Drying the position wherever possible and for occasional use 
when the work necessitates a standing position. There are many 
types of munition work in which for a considerable proportion of 
her time the worker is simply standing by watching her machine, 
which she could do sitting equally well. In almost all the munition 
worIc which must be done standing pauses occur. while the worker 
waits for the readjustment of the tool or some slight. repair. or· is 
held up for material or for some other reason. During such pauses 
the workers should be allowed to sit. The need for such seats is often 
felt more at night than by day. Much ingenuitjhas been shown in 
providing sents which occupy little space. At the machine it is often 
practicable to fix a seat or bar at the side of the lathe; a flap seat 
attached to the wall or pillar; a leather strap may be hung between 
the machines or other fixtures; or a suitable form of high stool pro~ 
"ided for use while at work with or without caster wheels. 

411. The intervals between spells of work should be times of real 
rest and recuperation. This can not be obtained on the wooden forms 
without backs in canteens or mess rooms, which are too often the only 
seats provided. Forms with backs or chairs are generally much to bOe 
preferred. In addition comfortable chairs for women who may be 
overtired or faint should be provided, preferably in a rest room 
adjacent to the surgery. A brief rest under the supervision of the 
nurse frequently enables a woman or girl to return to work recuper
ated for the remaindoc of the spell. 

WEIGHTS. 

418. Admittedly women and young persons are phy;ically weaker 
than men. Apart from this they are more liable to strain from the 
lifting of weights and other analogous operations which involve 
sudden muscular efforts. The matter is one of speCial importance 
stthe present time owing to the large number of women now em
ployed in munition works and the rapidly increasing extent to which 
they are being employed to replace men on "heavy" operations. The 
following tables are of interest as cOllYeying some indications of the 
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amount of the weights handled ill certa.in operations connected with 
the manufacture of lS-pounder and 4.5-inch and 6-inch shells,: 

~~~\r~~~ 
APproxI-1 _ .... Jttlr("ri .. 

mate Ontpntof mt!te 
Opera1ioD. weight han· Op.mlion. .hellsper ... eig:hr han-

laUte oer dlod by lathe rer dl.d t y 
hour. operator hour. opt'nttc.r 

per hour. per bl}ur .• 

1~f,~ll~~~'i~i:"ploslye •. 5-ioch high explosive 
Pou.R4 •. s/1e1I, Mark VII-(;onld. Po.""., Finish r8Ce9S. _ •• __ ._. 60 1,807 Fae. base, •••••. "". 4~ ~,;;g.2 

'furn hand .... """. 4S 1,466 'fum hand .•••••.•• " 30 1.';';0 
FIl"" base to weight". 40 1,197 Thread mill ••.. " .. " 30 1,~tiaU 

Thrr.ad mill .••. """ 30 889 B.lt-inch high explosive 
4.5-inrh high nplosh'e shell, Mark XII: 
.h~II, Mark VII: Cut-of!. ••.. " ........ 10 3.000 

('ent .... " ........... ". 60 2,S-I0 Center .•..•..•. " .. ". 20 6.000 
n .... to 1en~I,h ........ :u 1,6i!6 Rough rac. I .......... 15 3,19.'j 
F~ce to w.ight Bnd Recanter ..•• " ....... :lO 6.120 

rough recess base ... lSot 1,012 Turn band ......... " 21 4,644 
Tbreadmill .......... 30 a,040 

419. The framers of the tables give the following explanation in 
regard to them: 

The weights on which the entries in collll1ln 3 lire bll~ were obtained by 
adually weighing ellch shell before and after each operation in a typical factory. 
The entries given were obtained by adding the wt'ights of the sllell before and 
after each elperation and multiplying by the nuruber of shells turned out per 
hour. 

The nctual amoullt of work done in handling these weights depl"nds upon. the 
methods employed. These methods vary in different factOl'ies with the opE'ra
tion and the type of shell. In some cases the hea\·ier shelI are only hunuled by 
men, laborers lifting the shell in lind out of the latile for the gIrls; 0:: Iiftin;; 
tackle of one type or another may be provided. Sometimes also there aloe tabl('ll 
along which the shell may be rolled so as to ob\'iate the uecessity for lifting the 
shell from the floor to the lathe at each operation. A detailed inquiry iuto the 
Plethoc1s prevailing at individual fadol'ies would be lleces&'ll'Y in, order to calcu· 
late tlle actual work done tn enchcase. As an illustration: The work done per 
hour in lifting the shell bodies from the floor to the lathe (assuming DO lifting 
tackle to be provided and the height of the lathe fl'Om the floor tl) be :;.;; feet) 
for tile operations of rentel'ing Dnd boring Is gh'en below. 

[Foot·pounds pl'r hour.l 

Shell. Boring, C"ntcring. 

:~';h~~~:::::::::'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 3.50 8.!" 8 
367' ' •• 9'0 

fHncb ••••• _ ..................................................................... . 902 10,51.0 

420. As the result of his inquiries into the causation of industrial 
llccidents Dr. Vernon writes as follows in regal'd to the incidence of 
accidents due to strain: 

At factory A.. the cuts, burns, and eye accidents were, only a fourth to two
thll'ds as numerous In women as in men. This depe~ded on the 1e.."S risky 
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cbarncter ot tbelr work. The sprains, on tbe other hand, were .47 to 83 per 
~nt more numerous In the women than in the men, or taking the other accI
dents 85 a standard, one may say that sprains were relatively three times more 
numerous in tbe women than In the men. The majol·ity ot these sprains ",-ere 
wrist sprains incurred In pushing home the le\"er which elrunped the fuse pllrt 
In the lathe. Evldt'nt1y this clamp was designed for men with stronger wrists, 
and It would be quite easy by lengthening or otherwise altering It to make it 
more Rulted to tIle weaker wrists of the women. Thereby a considerable nUIJl
ber of these sprains would be prevented, and a by no menns negligible amount 
of wasted time be saved. 

In UUlt the work lit factol"les B, C, and D was very similar in character, one 
would expect to find similar ratios between the WOlDen's and men's accidents. 
The "'pmlns were nearly twice as numerous In the women as In the men at 
faetorl,,! C and D, where 9.2-1nch and 15-lnch sbells weJ."e maue and showed 
• similar exc(>ss at factory B where 6-lnch sbells were made. Hence, It is 
probable thnt the liability of women to sprnins is inberent and can not be 
alto;;"ether avoided by more suitablemechaniclll appilances. 

421. Apalt from the provisions of the employment of children act, 
1903, which only apply to children up to the age of 14, there are no 
Jegislati,·e provisions imposing restrictions on the weights which 
may be lifted by workers. The matter was considered by the de
pa11mental committee on accidents, who reported-

The dungl'r of internal injuries to women from lifting hl'u\"y ,,,eights is a 
mnttf'r or grl'at importanee. To lay down, however, nny detailed and definite 
provisions on the sub~t seems Impracticable, as so much depends on indi
\'1<1nnl ('0_ and clreumstnnees. . The pOSition in which the weight to be lifted 
111'11, tile shape ot the burden, the manner of carrying it, the -place in which 
It hilS to be earrll'd, Are all importnntfactors. We suggest, however, thnt there 
-mi;.:ht he !lOme advantage In n genernlprovision \\ith rl'gard to WOml'D simihir 
to tbe I'rovisloo In section 3 (4) of the employment of children act with regard 
·to children. A provision that a womnn shall not be employed to . lift, carry, 
01' move Anything so heavy as to be likely to cause her injury might be useful, 
ch1efty, [ll'rhaps, 111 calling the attention of occupiers to the matter· and 
8tN'IJgthening the hnnds of Inspectors wheD dealing with cases in which tIIey 
jUllgl'd women liable to Injury from tllis cause. . 

422. The Home Office, however, in their general order of Septem
ber, 1916, prescribed that" a woman or young person should not be 
allowed (0 lift, carry, or-move anything so heavy as to be likely tQ 
cause injury to them." The weight which can safely be lifted de
pends not only on the physique of the worker but on the position in 
which the weight lies, its shape, the manner of carrying it, and the 
place to which it has to be carried. Again, much depends on the 
acquisition of knack. Given, however, reasonable conditions and a 
good physique, women and girls over 18 have been found able to 
handle weights up to 50 pounds in the ordinary course of work with
out difficulty. Such a weight would, of course, be too great for 
women of Jess than normal.strength, or if the weight is of awkward 
bulk or has to be Taised to a special heigbt. 
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423. If weights are properly adjusted to physical capacity, experi
ence snggests that a woman can frequently perform as much work 
as a man owing to her capacity for quicker movement and sustained 
work. In order' to prevent strain and to secure the best results 
attention should be paid to the following among other points: 

(0) Adaptation of the size and shape of the burden. 
(b) The pro,"ision of labor-saving appliances, such as Qverheau 

cranes or inclined planes. 
(c) The size and shape of boxes, trolleys, or other receptacles and 

vehicles. 
(d) Long handles and other methods of reducing leverage. 
(e) :Methods of reducing the height through which weights have 

to be raised~. g., by the provision of benches for the temporary 
storing of shells by the machine. 

(I) Instruction in the knack of iifting weights. 
(g) Limitation of hours of employment. 
(h) Careful selection of workers. 
424. If adequate attention is paid to these points experience shows 

that dangers of straining can be very largely obviated. As showing 
what rna! be done the following report is of interest: 

Women are engaged in making and finishing crucibles. The heaviest han
dled by olle woman alone weighs 57 POUIlds. Lifting is intermittent, occurring 
In the Intervals of manufacturing work. The girls have been carefully chosen 
for their good physique and appeared to lift the crucibles with complete ease. 
Thus of one faclol'Y it is reported that" the forewomnn took pains to instruct 
the girls in the right way of handling the heavy crucibles. She said some re
quit-ed considerable Instruction how to canoy, as they often began by attempt
lug to do the whole work with their forearms and wrists, bringing no other 
muscles into play and "Consequently quickly exhausting themselves, but practice 
soon helped them over this difficulty_ If a girl could not acquire the knack of 
right handling she hurt herself and injured the crucibles and was taken off 
that work." 

PROTECTIVE Cr.OTlUNG. 

425. For women and girls protective clothing is essential where 
risk to health is involved from- • 

(0) Dust, dirt, or wet. 
(b) Acid burns. 
(c) Dangerons machinery. 
(d) Work involving climbing. 
(e) Exposure to excessive heat. 
(f) Exposure to inclement weather. 
426. ProtectiYe clothing is desirable for all women and gii-Is. It 

adds to their smartness and neatness, and so to the general appear
ance of the factory. It also 'aids discipline and promotes esprit de 
corps. 
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421. There are four main types of cost~me 1_ 

(1/) The overall dress, for general factory wear (see illustrations 
Nos. 1, G, and 15). 

(b) The trouser or Imicker suit with tunic, for o'Q.tdoor work, 
climbing ladders, etc., or for very dirty work (see illustration No. 
11). These suits are not suitable for machine workers as the ends of 
the tunic are apt to catch in the machinery. 

(c) The boiler suit, for dangerous work where close-fitting clothes 
are essential for safety (see illustrations Nos. 14 and 1.8). 

(d) The imperyiotis apron and bib, worn with either the overall 
dress or the trouser suit, for protection against wet, oil, acill, or the 

, wear and tear of friction (see illustrations Nos. 5,7,13, and 16), 
428. With the costume a cap should be worn for protection against 

dll!>t and dirt, for safeguarding the hair from dangerous machinery, 
and for l{eeping the head dry out of doors. Accessories, such as 
glm'es, Yeils, clogs, or respirators, are also necessary .in the cases of 
cei'tain processes, especially where there is a risk of fire or of poison
ing from dust or fumes. 

429. The proper selection of materials is important. 'Woolen ma
terials Ilre less inflammable and more durable than cotton, but for 
general use cotton materials such as drills, dungaree, or (when thin 
material is required) jean or linen are suitable. For resistance to 
moisture good waterproof cloth, oiled or American cloths, are ob
tainable. Aprons can be obtained of these materials, also of rubber 
or leather. Sound acid-resisting materials can be had for aprons, 
leggings, and clogs, also oil-proof materials for protecting machinists 
from the lubricating oil which penetrates ordinary clothing. For 
outdoor wear in wet weather a mackintosh or perhaps preferably, a 
good woolen coat, trousers, and sou'wester hat, with leggings and 
stl\>ng boots Ilre frequently provided. A corduroy suit is also suit
able for all weathers, and is yery durable~ In some cases a mackin
tosh coat to wear oyer the cotton drill trouser suit may be enough. In 
explosh'e factories (except national factories) the clothing must be 
approT'Cd by the chief inspector of explosives at the Home Office, who 
supplies particulars respecting materials and fireproofing. The Min
istry of ~Iunitions give advice for other explosive and filling factories. 

430. Protective clothing for men and boys is equally important, 
especially when they are engaged in processes involving exposure to 
tillst, dirt or wet, acids or alkalis .. 

J These types of costume are Illustrated and described ·In the JIIinistry· of lIIuniti~ns 
Journal for May. 1917, pp. 183, 184, as well as 10 a special leallet issued by the ministry 
with the concurrence of the Home Omce; this leallet contains particulars of various 
types of costumes, gloves, boots, etc" which can be purchased through the explo.lves 
supply department, 37-41, Old Queen. Street, Westminster, S. W. 1.. . . .. 

A memorandum On Protective Clothing for Women and Girls has been issued by tbe 
Home Office, illustrating dllferent types of costume; a schedule I. added stating In 
detail the type of costume suitable for dlttereot types of employment. The memol'nodum 
maf be purchased through the usual channel!!'. 
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431. Protective clothing should be provided by the employer. The 
cost of caps and ovt'ralls (within a maximum limit of price), at the 
rate of two to each woman worker, is allowed as a working expense 
for the purposes of Part II of the munitions of war act, 1915, and the 
rules thereunder. The t'mployer should also be responsible for wash
ing, mending, and renewing the clothing. 

DRINKING WATER. 

. 432. The committee consider it unnecessary to elaborate the reasons 
why an adequate supply of good drinking water should always be 
nailable in the factory. The following extract from a recent report 
issued by the United States Public Health Service is of interest: 

Since so much body water is lost under conditions whicb provoke free pel'spira
tlon, It is important that an ample amount of water be drunk to replenish the 

. tissues thus deprived of their normal wawr content. . Witbout this, their proper 
·ftmctions will be hampered and health and effielency can not be expected. The 
·worker should be furnished with an aburnhint supply of '/I'ater, togetlli'r with 
drinking facilities which are clean, attractive, and placed so as to be conveJl.
lently accessible at all times. The water should never be below 5JD F. ill tem
pel'liture, as the (ll'inl.:ing of cold water is likely to cause gastrointestinal dis
or(\l'l's. The jet sanitary fountain is the best drinking facility. Though under 
ordinary conditions the IIDlount of heat lost In bringing the temperature of water 
up to that of tile body is small, til is amount, by judicious drinking, can be ia
creased. Water sbould be drunk in small quantities and at frequent inten-als, 
Dot in large quantities at infrequent inten·uls.· 

~33. An order I has rl'cently been made by the Home Office under 
the Police, Factories, etc. (Miscellaneous Provisions), Act, 1916, sec
tion 7, under which, in all factories and workshops in: which 25 or, 
more persons are employed, provision shall be made at suitable points, 
.conveniently accessible at all times to all persons employed, for-

(a) An adequate supply of wholesome drinking water froJh a 
public main or from some other source of supply approved in writing 
by the local authority of the district in which the factory or workshop 
is situated, which shall be either laid on or contained in a suitable 
vessel; 
. (b) (Except where the water is delivered in an upward jet from 
which the workers can conveniently ddnk) at least one suitable cup 
(lr drinking vessel at each point of supply, with facilities for rinsing 
it in drinking water. 

434. Each drinking water supply sliallbe clearly marked" Drink
ing water." All practicable steps shall be taken to preserve the water 
and "essels from contamination. 

• Public Health Reports, Issued wCI'kl, b, the· UnIted States .PubIlc Health Senice: 
yo!.· x:n:II, No. 50, Dec. 14, 1917. Washington: GoverDmeDt Printing 0fIIce. 

I Statutor, rules and orders, 1917, No. 1068. . 



SECTION XVII.-WELFARE SUPERVISION FOR WOMEN AND GIRLS. 

THE NEED. 

435. The war, and all the novel and strange conditions which it 
has created, has served to give a new perspective to many social prob
lems, and to none more than to. the problem of improving and main
taiuing the health of the industrial worker. The problem has many 
aspects, all of which have a direct 01' Indirect bearing on the em
ployee. There is the health of the infant and. its niother,of the 
school child, and of the adolescent and adult worker. Regard must 
be had to nU"ntal good Jlealth as well as to physical. Apathy, lassi
tude, Jack of interest in life may be as detrimental as physical ail
ments and defects and may equally ill¥alve an irreparable loss of 
.efficiency. There is need not only for improved physical strength and 
power of endurance, but also for mental alertness, the development 
of individuality and the rapacity for wise citizenship. 

436. The committee are satisfied that the interests of employer and 
(·mployed are in this respect identical. ~part from physical and 
mental health, the worker can not earn a sum-cient livelihood or 
rightly use and enjoy its proceeds. Equally, the prosperity of indus
try is dependent upon the health and efficiency of the worker. 
TllOugh the employer can not, as a rule, directly control some oftha 
conditions, such as honsing, that affect the welfare of his workers, 
there is yet mnch that he can do to improve and humanize the con-
ditions of their employment. _ 

(a) Pl'cccding sections will have shown that the provision of a 
thoroughly satisfactory environment largely dependsllpon the initia
tive of the individual employer. Legislative enactments and statu
.tory regulations, yalullble though they are, can only prescribe. minima. 
',fhey can not take account of the varying circumstances of individual 
factories. 

(b). Certain provision, e. g., of canteens, overalls, cloakrooms, 
lavatories, or first-aid appliances, may be of material benefit. 

(r) E"en tllOugh the provision is adequate and sufficient, constant 
care. a11d attention on the part of the management are essential fOl' 

effective maintenance. Though Government inspection can do much, 
it is necessarily intermittent and can not be sufficient in the presence 
of apathy or neglect on the part of the employer or workers. 

(d) Regard must be had to the individuality of the workers an(l 
to the wide '1lriations that exist in: their· physical and mental capac
ity and in their social circumstances and habits. 

203 
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(e) Conditions of work may exist which are prejudicial to the 
health of certain'sections of workers in the factory on account of the 
heaviness of the work or the conditions under which it is carried on • 
. l~artly on these grounds a wage system, though generally equitable, 
may cause unexpected hardship to particular individuals. 

(I) Conditions prejudicial to health may arise through the exist
ence of circumstances, causing ayoidable irritation or discomfort 
either to the whole body of workers or to certain sections of them. 

(g) -The surroundings of the worker outside the factory also call 
for consideration., Acc(nmt must frequently be taken not only of 
conditions of housing and transit, but also of circumstances peculiar 
to the social or family circumstances of indi,-idual workers. 

437. As has been pointed out in Section II, it is no new phenome
l;on to industrial life in this country for employers to desire the pro
lnotion of the health and well-being of their workers, not only be
'cause such action may be profitable to themselves as well as for their 
workers, but because they recognize the right of the worker, as a fel
low citizen, to be regarded not as a machine, but as a human being 
possessing an individuality of his own. Under modern industrial 
conditions the employer usually has neither the time nor, frequently, 
-the experience to give the requisite personal attention to the many 
'and comp1icatedproblems affecting the health and welfare of the 
·workers. There has, therefore, been an increasing tendency, notably 
'where women are employed, to appoint an officer specially for the 
-purpose. This officer is generally designated" welfare supervisor" 
'or" welfare superintendent." The idea underlying such appoint
ments is not a new one, and it is of interest to note that in the sum
maries of the, evidence given before the royal commission on labor, 
,vhich was appointed in 1892, attention is drawn to the imp'ortance of 
'sccuring a good moral tone among women workers. It is added-

In those cases where women overlookers or forewomen can be employed diffi
culties of this nature were obviated; hence, when this is possible, it was said 
to be n very desirable arrangement. Even where this is not possible, however, 
-it was suggested that In all cases where a certain number of women are em
ployed there should be a woman in a position of authority to whom all com
plaints concerning officillls, health, sanitary arrangements, ete., can be ,brought 
In the first instance. The very natuml dislike of women to apPl·oach men on 
these subjects was constantly brought forward by the witnesses. Were some 
('arefully chosen woman put into this responsible position much of the danger 
lind discomfort which is unavoidable unlIer the present state of things would 
be removed and some of the chief difficulties connected with the employment of 
women wouItl III so disappear. This system is alrelldy adopted In a few of the 
best-reguillted establishments. ' 

438. Previously to the war, however, appointments of welfare 
supervisors were comparatively rare and were practically confined to 
. so-called model factories or particular industries. 
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439. For tIle reasons given in Section IV, the stress and strain of 
the war have tended greatly to emphasize the importance of atten
tion to all matters affecting health and welfare of women and ado
lescents. 'rhe appointment of the committee in September, 1915, 
Ilfforded in itself striking evidence of the recognition by the State of 
the fact that it was a matter of national concern to secure that the. 
personal health and physical efficiency of the worker were so safe
guarded as to prevent not only immediate breakdown but pllrm,ment 
injury in the future. The employment of women in new industries, 
the number of women engaged for- the first time in engineering 
works, their frequent employment in places remote from their own 
homes, and the increasing occupation of married women and young 
girls, have raised urgent problems which can not be neglected or 
overlooked •. On the other hand, many of these problems could not 
be dealt with through the ordinary channels of factory manage
ment-at any rate, under war conditions-and special provision was 
necessary if the true causes of disability and discontent were to be 
ascertained and removed. 

440. Such were the circumstances which led the committee in 
their memorandum No.2 <,Velfare Supervision),1 which was pre
pared in January, 1916, to recommend that welfare supervisors 
should be appointed in all factories where women ;were employed. 
They recognized the risk involved in the rapid appointment of 
large numbers of persons of varying qualifications for the perform
ance of new and largely undefined duties, but the urgency of the 
need made this inevitable. The policy recommended was that 
adopted by the welfare department shortly afterwards established 
at the ministry. The appointments of welfare supervisors have 

. been made compulsory in all factories where'TNT is used and haye 
heen acth'ely encouraged in all munition factories. In this policy 
the committee had the cordial cooperation of the Home Office, who 
only permit women and girls to be employed at night where a weI .. 
fare worker or a responsible forewoman has been appointed for 
their supervision. As the result, several hundreds of women· welfare 
supen'isors have been appointed during the past two years. 

STATUS AND DUTIES OF WELFARE SUPERVISORS. 

4~1. "1Iile the opportunities of useful work open to a welfare 
supervisor may be almost unlimited and can not in aU directions 
be clearly defined, experience shows that it is essential that welfare 
supervisors should possess a recognized status and' equipment and 
should have certain specified duties,2 and, further, that they should 

, • Cd, 8151. . . 
• A pampblet on Duties of Welfare Supervisors for Women bas been i.sued by the 

Ministry of Munitions (see Appendix I). Copies can be obtained on application to the 
ministry. 
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be directly responsible to the general manager, should act on in
structions received ft'om him and should refer to him direct on all 
qnestions of difficulty. 

442. Before setting out the Yal'ions duties which may' be assigned 
to welfare sUPCn-iS01'S, it may be well to enter a caution against 
ccrhlin misunderstandings which are liable to arise as to the aim 
and purpose of welfare supervision. In the first place, it will per
'luanently succeed only in so far as it receives the support of the 
employer and employed alike, and it will fail in so far as any en
deavor is made to conduct it in a spirit of patronage or superficial 
philanthropy. Secondly, any scheme of welfare supervision must. 
be based on an adequate wage system. Withont this failure is in
evitable. Thirdly, wdfare supenision is not intended to and can 
not repl~lce trades-unionism. "'elfal'e sllpcnisors, if they are to 
be successful in remo"ing adwl'se conditions, must be in sympathy 
personally with the workers and able to keep the employer infornK"] 
of their circumstances and desires, both indiyidually and collecti{"ely. 
They mllst not, 110we\,er, interf(,l'e with the work of the trades-uilior.!i; 
they nre, after all, the 5el"'\'ants of the employer anel can not as such 
be acc('pt('d as the authoriZed and official representatives of the work
ers, Hen as l'egards matt('rs wllich affect only the conditions in the 
l)al'licular factory in wllich they Ilre employed. Lastly, welfare 
5uper\'ision must not he regardetl .as in llny sense a substitute for 
factory inspection by the 8tat(', Wh03e duty it is to s(,{,Ul'e an agreed 
minimum of sanitation and safety in all fad.Ol'ies p<}llnllyand to en
force a standard of llOllrs anel of intelTals. 

443. 'What duties are allot(t'd to any particular sllpel'l'i~or will 
depend to a considerable extent upon the circumstances of the fllC
tory and upon the age, circumstances, and characteristics of the' 
workers. They will also in some measure Vlll'y with the capacity and 
status of the supervisor. The following indude the principal duties 
which have been successfully unuertaken in di.ffel'ent factories: 

4·H. (a) Engagement OI1t'o}·~~el'g.-The sel('ction of women work
ers as regards their general suitability should be undertaken by tIle 
welfure supervisor, persons to be employed in a paliicular d('part
ment being if necessary subsequ('ntly chosen by a fOl'emnn or other 
person responsible for the work from a technical standpoint. "Then 
wOl'kers are mt'dically examined the sup('rvisor should be informed 
of any physical conditions likely to affect their work. Whatever 
. their exact dnties in these l'espeds may be, supervisors should always 
have an. early opportunity of getting into touch with a new worker 
lin ol'u('r from the first to establish those personal relationships upon 
wbich the success of her work largely d('pends. , A. fevr,,·oros of 
friendly conversation may be of gl'eat assistance in -making the new' 
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workers appreciate the aim and the purpose of the work and in 
familiuizing them with their strange surroundings. 

~45. In the case of women and girls it is also important that the 
supervisors should be consulted as regards the character and general 
suitllbility as distinct from. the technical qualifications of ca.ndidates 
for appointment as overlookers or forewomen. 

44G. (b) Reco'l'ds.-A record should be opened for each. new 
worker containing information as to age, physical condition, hon~e 
cil'cuml:itances, etc. To this record should be added from time to 
time dclails of progress, ill health, broken time, and. other matters 
likely to pro\'e of value. Apart from their immediate purpose, such 
records Dlay prove of material assistance in determining the suita
bility of the worker for other employment after the war. 

447. (0) Lost time, aielm., low output, inoapacity.~AlI such 
cases should be reported to the supervisor, ,whose duty it should Le 
to investigate the causes, and,where practicable, to take steps to 
remove them. Experience has shown that abnormally. slow work 
may be due to laziness, unsuitability or incapacity, and ill Ilealth. 

448. (d) TVages.-Though the supenisor has no responsibility for 
fixing the wages, she should receive particulars of the wages earned 
by all workers, or, at any rllte, by all those who fall below a certain 
le\'el. The amount of the "'age may aft'orda valuable indication of 
the progress of the woi'l,er. Further, low wages mean low output, 
and it is obviously imporhmt that the causes should be ascertained 
in each case. Low wages may be due to illness, fatigue, slackness, 
unsuitability of the worker for the job, difficulties of housing Ilnd 
transit, home troubles, and sometimes the inequitable operntion of 
the wage system. 

449. (e) Dismissals or u·itltdrawals.-It is a common experience 
of industri.'ll firms that large numbers of workers leave wOl'k for 
vatious reasons within the first few. months ol their employment.1 
This leakage represents a serious loss of efficiency, .and,aU cllses 
should be investigated by the supervisor. Departure may be due to 
ill bealth, change of residence, or marriage, or it may be due to 
genern! dissatisfaction, dislike of work, disappointment over wages, 
01' a simple desire for change. Cases of proposed dismissal in par
ticlIJlIl' should be carefully iD\estigated in order to determine the 
i.-elll eallses of trouble and to remove possible misunderstandings. 

450, (f) 1V orldn!l conditions.-Supervisors should always be inti
lIlately acquainted with tho working conditions· in the tactory (e. g:, 
))()IIl'S' of work, wages, ventilatioli, heating, seats, lavatories, rest 
rooms and cloakrooms). Any complaints or representationsshoulU 
be fully and . promptly iDYestigated. In some instances the remedy 

• See Appenciil< D. 
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for defects may lie within their competence. More often it will be 
their duty to bring them to the notice of the general manager or 
other officers, according to their nature or importance. These duties 
are fundamental, and the evidence shows that if wisely performed 
they do not, as has sometimes been feared, in any way undermine 
the authority of the foreman or other offi.cials. 

451. (g) General discipline.-As a rule the welfare supervisor is 
only responsible for the good conduct of the workers apart from 
their technical work; though she is freES to visit the shops to super
,"ise general behavior and to speak to individual workers, she is 
mainly concerned with maintenance of the necessary standard of 
conduct in the cloakrooms and laYatories, when going to and from 
the shops, and at meal times. 

452. (h) Night supcr~·is;on.-Spec1bly close supervision of wo
men and girls is needed at night, owing to the strain "of the night 
shift and on moral grounds, and it should form an important duty 
of the welfare supervisor. Ordinary factory oversight is often more 
difficult at night than during the day and may become soniewhat lax. 

453. (i) Home t·i,~iting.-Where necessary and desirable, home 
visiting may be undertakeil. 'Yorkers who are ill may be visited 
in order to ascertain that they are properly cared for-a. matter 
()ften of considerable difficulty in cl:~wded areas. Apart from this, 
Tisits may usefully be paid to the parents of the younger girls and 
the opportunity taken to discuss with them the merits and progress 
liS well as the demerits of their children. Misundel'sbmdings as to 
wnges can be removed. Parents as a rule greatly appreciate period i
clllreports as to progress, conduct, and timekeeping. Minor offenses 
by girls can sometimes be better dealt with by the parent than 
through the factory organization. 

454. (j) Feeding arrangemenfs.-The supenisor l:ihollld nscertain 
thllt workers are obtaining suitable and nourishing food, and that 
adequate and convenient facilities lire ayailahle fOI' its preparation, 
purchase, or consumption. "'here mess rooms or canteens are pIO
,"ided by the firm the supervisor will often be charged with their 
direction. 

455. (k) Th"ilt and benevolent IUI/ds.-The snpenisor should 
assist in any scheme for encouraging thrift which may be established 
through war-savings associations or by other means. The arrange
ments, at any rate in the case of the younger workers, are generally 
most successful when organized in close connection with the payment 
of wages. They should be such as to attract those who are not 
naturally thrifty. The supervisor may also he called upon to assist 
with the formation of sick and benevolent funds among the workers, 
and may also be consulted as to applications for help from such funds. 



WELF ABE S't"PEBnSIO!i FOR WOME!i' AND GIRLS. 209 

The following account has been received of the bene,-olent fund 
estaLlished at "~oolwich Arsenal: 

Thill fund WIIS opeued in July, 1917. The absolute necessity for the existenee 
of 8uch a fund had for a loug time vast been one of my many aims_ Over and 
O'-E'r again I enme up against the fact that with a fund to draw on I could do 
a great deal to help and ease those wllo were working under me In the arsenaL 
There are those who, th.-ough sickness of themselves or their families, get into 
flnandlll and oftE'n absolutE'ly unavoidable difficulties, as rent must be paid and 
children fed, even If the mOIIlE'r is laid up and unable to work_ To secure this 
fund a huge fHe WIIS organized and when all expenses were paid thet'e WIIS a 
proflt of n,504 13s. Sid. ($7,323.04] in hand. 

Thill fund does not allow gifts of money, except in exception!!l eases; Whl'll a 
worker apillies for assistanee lIer case is thoroughly investigated, lIer home 
bt>ing "isited by • supE'rvlsor, and a I'eport sent In. If the ease is satisflletory. 
a IOlln is grantf'll, which lias to-be paid baek at the l"ate of 2s. 611. [60,S cents) 
or :is. ($1,22] per week, withont any Interest being eharged, No return is ex
Ilffll'll until the second pay day aftel' the loan has been granted, and longer 
time Is given if nf'cessary. It is -a rule that no e1aims for lost money or stolen 
IUII'BeS or e10thing are dE'alt with, the reason for this bE'ing <>bvious. During tile 
.. Ix months, July-Df'cember, 963 applieotions for lIelp have been received; ot 
the~e 800 were granted assistnnce; this has meant an outlay of £1,388 Ss_ lld.. 
($6,i;J6,8i] and of this £319 9s, Sd, ($1,552,41] lias been repaid by small install
lllenlR. All confinement cases are dealt -with separately and not financed out 
of the bene,-olent fund at all. ' 

The 800 cases assisted ineluded tempornry siekness involving absence for a 
week or nlOI'e, 233; injury and back pay delayed, 101; surglenl appliances, 37; 
ab~nce thi'ough infedion illness in the house, 39; sending slek cltildren and 
llUHbllll<ls to eenvalescent homE'S and sanatoria, 81; assistanee to new entl"ies, 
77; I'ailwny tares tor 1I0lidRYS in distant places or in suddE'n emergencies, 56; 
Illl.'chase ot boots, 43, 

4;;6. (1) Trl1inil/[J and instruciion.-Though supervisors do not 
usually t]lemSl'h-es undertake the instruction of workers, they at:e 
frequently responsible for securing the establishment of suitable 
courses and for encouraging the workers to take advantage of them. 
At the present time special facilities for attendance at classes are not 
always easy to provide, tbough some firms have found it practicable 
to do so, while ot]1ers haye made arrangements for new workers to 
he instructed in the technical metbc-ds of the work they are to under
take and for them ,to be given a general outline of the aim and pur
pose of the work of the factory. Such instruction has proved to be 
,-u]uable in promoting teclmi~al efficiency and in stimulating interest. 
It al~o affords an opportunity for determining the kind of employ
ment for which the worker is likely to be best fitted. 

4,)1. (111) n ousillg and tranait.-Supervisors should acquaint them
sclH's with the facilities for housing available for the woi·kers. It 
may be necessary to keep lists of suitable lodgings where this duty 
is not oth~rwise undertaken. Th.e adequacy of means of trayeling 
to and from the factory is a proper subject for the supervisor's at-

- -
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tention, as is also the consideration of local ra.ilway {)r tramway time 
tahles in relation to the hours of changing shuts. 

458. (n) Recreation.-Facilities for indoor and outdoor recrea
tion are of extreme importance for the Ilealth and welfare of the 
wOl'ker. Where existiDg organizations are insufficient- to meet the 
needs. the supervisor may have to take steps to secure some provision 
for organized games and evening clubs. Facilities for rest and 
recreation during intervals of work may prove of mueh benefit and 
be greatly appreciated. The conduct of arrangements for recreation 
should be so far as possible in the hands- of the Jne-IDbers themselves, 
and the position of the supen-isor should, so far as possible, be one 
of aclvising rather than of controlling. 

459. (Q) Coope1'lltioo Wtt'" ()utside ugene-ies.-For an adeqwlte 
perf()rmance of their duties it is essenti'aI that welfare supervisors 
should pos.<;ess an intimate knowledge of the agencies-educational, 
social. industtial~utside the factory ,thlch are concerned with tht. 
life of the worker. 
4W~ The dutil'S outlined above, though mainly concerned with 

PHatters of health and individual welfare, are to some extent distinct 
from those usually intrusted to trained nurses or the medical staff 
engaged to rendel; first-aid or subsequent treatment of accident and 
sickness. The advantage~ however, of bringing the work of the 
nu.rse into touch with that of the welfare supervisor is man.ifest~ and 
in suitable. cases the duti-f's of a welfare superTisor of women and 
girlsIDay be properly undertaken by the nursing staff-increased 
and. if necessary, reorganized for the purpose. When the numbers 
are small and full-time service is not required the duties ola welf:\l'e 
supervisor may be undertaken by an existing member of the staff 
1',ho possess{'S special qualifications for the work and is ginm the 
time and statns requisite for their proper performance. 

461. The foIlo1\'ing statements wiII afford some indication of tIle 
present purpose and srope of welfare supervision among women. 
Thus, a leading munition firm writes: 

The welfare work lias been o1'guniz~lI on broad lines and Us uevelopment len 
to the individual vfews of the management antI welfore stnff concerned ill 
IICt'Ordnuce with the special requirements of each factory 01' department amI 
tile natn-re of its work. Its aim bas been to relieve the pressure of iIltlustriul 
life- lunl Pl'otect the workers' interests botll irKlividually IInu ~nectiyely. The 
general policy has been to study, adapt. nUll improve existing conditions of 
labol' on such practical Unes as Dlay be snitable to the requirements ot the 
work!'!'!! cOllcel'l1etl, with a ,-lew to future progress nml development. The 
North Country worlie'l's are more Irnlepenllent in spirit and mTvanced in thought 
than soothet-ners, and strongly resent any suggestion of patronage 01' inter
fli'ft.-mce .wUh thei!:' libet'ttes; in (Ot1s~u",nCe. the welfare worker_ must auwpt 
herself to tbeir requirelllents and not aped: tltelll t. l'enilily accell!: her Yi~\va. 
'I'Ite qualities most necessary to a successful welfare worker are gooti Ilelllth. 
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COllllllon lK'nse, justke, loyalty, love of humanity, lind n sense (If humol", lind 
any training which has Inculcated habits of discipline an(l application is yery 
desirable, more es~lally shop tralulng, 'The management do not allow the 
welCal'e workers to l1elll with any labor or wages questions or rates of pa1, 
lUI thl'Y consider It essential that these shonh.l I'emain in the hands of tht, 
Dlanllgement. 

Every felUale cantlhlllte allplying f01' employment at these works is taken on 
through a labor burl'an, who Interview eyel'y ,girl amI obtain reference as to 
eharacter. In addition, eacb girl is examined by a iI'ained nurse prior to beiug 
engaged. Should tbe nurse be doubtful about the physical suitability of the 
c8udidute. the work.~ doctor Is asked to decide, 

4(;2, A departmental supervisor lit this factory describes her duties 
as including-

Etigagemt;tII of labOl',-Requisitious frolll foremell as to number, of gil'l!! 
rl'qnlred, type, alld class of work; interviewillg girls recolllmended l>y fore)llen., 
forewomen, or other workers, and placing those appro\'oo in touch with lubor 
bl11'I'tl!l; cbange of wOl'k, if unsuitable, a1'ranged with the concurrence of th.l 
foreman coucerned; transfers to IInother departlDent arranged, if llesh'able, alld 
npproved by foremen aud supervlS01'S couceruell; restarter8 interviewed allli ap
proved or Beut to -doctor or labol" bureau for medical report; signing on new 
stllrtel's, Impressing thew'wlth the reputation of the shop for goml work IInll 
collllllet, and giving tbem useful blnts; interviews with Illhor bUI'eRn rE;'speeting 
llllltters concerning employment 01' I'eemployment of WODlen, 

Gem,rtll,-Ueporting to the depal'tmentnl ulUuagel', us lIud ,vilen requil'eti,'on 
any qllestions counecteu with shOll discipline. unu seeking Ilis 1Il1vice if any 
extreme difficulty or question of prinCiple arises;, consulting with shop man
ngl'l's anu taking Instructions on all mutters concernil1gshop discipline (intel'
,'Iewing heml forelDen, forewomen, and others in reference to vurious lllutters 
conceruing tlle girls, hiking care thnt no action is taken py IIny SUPervisor 
,,-!thout pl'oper consultatiou lind IIgreement' with the execuUve authority con
ct'rnl'll; Im'estlgatlng nIl sel'ious complaints pel'sonally, nnd keeping in cloSe 
perHolllI1 touch with grievances, real 01' imaginary; receiving reports fl'om lind 
ad\-ising subordinate supervisors 011 Dlfltters concerning the shifts fo~ which 
they Ilre responsible; advising girlll on any question,.on bel' own application 
or through tlle SUllervlsor in charge of hel' shift; interviews wlthllledical 
otllcer of works re medical points arising; ill'l'estigllting,' consulting, advising, 
amI dealing with 1111 kinds of llroblems, mOl'al 01' otbel'wise, some petty bu~ 
irritntillg, others ot Importance anu aft'ecting pl'inciple or llrecedent; visiting 
any special cases In Infirmary or at bome, 

Sorial,~_\ttending, committees of the gll'ls re entertainments, and where ,re
quired oS8isting in their orgnnization, Seeking out ond recommending cases 
for rest home or otber assistance, 

Officf',--orgllnization nnd superrision of various records concerned with the 
girls. their overalls and other clothing, and of wor-savings associations aDlI 
othet' thrift funds, Countel'siguing all requisitions for clothing, cleaning, 
or other materials from stores, 

IIISllcr:tion_-Of shops, donl,rooms, dining rooms, and cookbouses, to see 
everything is in pI'oper order; of shop supervisors' registers and records; ot 
Ilmbulance-I'oom records, to see what girls hnve met with accident or were 
pHssed out sick; of meclicnl certificates from absentees; of timekeeping records 
and lists of absentees. 
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403, The following statement, received from another important 
firm, affords some idea of ho~. the work has developed during the 
war: 

Taldng up my dutil'S on August 10, 1914, there were 13 girls employed in the 
factory on alrcl'aft work, At that time the accommodations for girls consisted 
of 1 spaeious ('\oakroom, 20 band basins, and 30 lavatories, and this for the 
tir~t six months became my headquarters, and as we possessed only a small, 
dingy mess room, which was used by the men, the ('\oakroom became office, mess 
room, sewing, and ambulance room. In February, 1915, a small portion of the 

'lllen:s mess room was partitioned off for the use of the girls, and at the same 
time a room was takl'n over and converted into a rest room and surgery, and 
this proved very valuable indl'ed, as just at this time we expel'ienced much dif
ficulty brought about by dope poisoning; in fact, two girls died as the result of 
poisoning. Therefore, a strict watch had to be kept on the bealth of tbe work
ers, helped by doctor's inspection once a fortnight. In adtlition, we had by this 
tillle another large cloakroom, consisingof 4 band basins and 30 lavatories, fully 
equipped with the necessary sanitary arrangements. In our new buildi!)g we 
now baye a cloakroom in e"ery department where girls are employed. Tbis 
llrevellts waste of time, and sickness is also prevented, as the. girls are not com
pelled to leaye a beated shop. In Septembel', 1916, a large drawing office was 
COll\·l'l·ted as follows: Rest room, waiting room, surgery, and office, In Janu
I1I'Y, 1917, the sewing room was enllll'ged and we are now able to employ gil'ls 
who may be temporarily uuemployed by strikes or breal,down of nlllchinel'y, and 
In lIumerous ·cases when the girls are indisposed but not ill enough to go off 
work. Since September, 1917, we llaye bad in use a girls' recreation room, 
whel'e they may spend their time when not on duty; that is, mealtimes both 
on day and night shift. 

In 'alluition, we llave a femule labor bUl'euu, conSisting of waiting room and 
intervIewing room, We have for the benefit of the workers benevolent and 
ho~pitul funds, girls' saYings bank or .holiday fund, clothing club, and bave 
recently orgauized a girls' welfare fuud. 'Vith l'efercnce to the social siue, 
tbere ·are various organizations-girls' gymnasium class, tennis anll hockey 
club, fJOtbalI team, home nursing and first-aill classes, and we uow have a girls' 
ambulance corps trained at the works to renuer first aid in the shops. These 
are also on duty during ail' l·aids. On Janual'y 22, 1917, the new club and mess 
rOOlll was openeu with accommodation 'for approximately 600 girls. There is 
also accoUllllodation for 300 girls in the y, W. C. A. A new feature which bas 
been recently Introuuced-tbe want of which has been sadly felt-is that help 
shoultl be given to employees· whose wiYE's are laid up owing to illness 01' child
birth. 'Ve haye engaged tbe sen ices of a couple of wOlllel.! whom we send out 
to do the llOusework in these cases, 

464, Thirdly may be qnoted the following extracts from an account 
supplied by a welfare supl'rvisor of "A day of my life as a welfare 
supervisor" : 

One of the cbief ad,-antages of a welfare supenisor's life is its Yal'jety, Each 
hour brings its own dilliculties, each day produces fresh problems, and each 
week opens up new possibilities .. The scope of the work is limited only by imagi
natioll an(1 ability and things accomplished serve as milestones on an endless 
road of posslblllties. This variety makes the task of describing a welfare super
visor's dllY a difficult one. 
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At 9 a. D1. I clock on (we all do this, from the manager downward) and start 
dealing wltb letters. These are of all kinds-postcards returned by absentees 
explallling why they are away from work, letters from other factories asking 
lur the churacte,'s of women who have left U"l, letters from solicitors and the 
finance deportment of the 1IIInistry of lIIunitions about compensation cases, let
ler~ frolll women and girls asking for work. ' 

I read the report left by the assistant supervisor on night duty. Perhaps the 
IIhOIl has bel!n too bot or too cold, there has been a theft in the cloakroom, an 
"III,,·lItor 8IUI a ,"Iewer have hod a quarrel, a pipe has burst in the lavatory; 
the,"e are also several complaints that the train from W--- arrives so late 
Illat the women have to run from the station to be at the factory before the 
gllleH close, and reach their work In an exhausted condition. • * * 

The next business Is to eleal with absentees. Every morning a list of the pre
'"IUU8 day's absentees Is sent from the time office and the cards are taken out 
of Ihe current Index and filed In a special drawer, After three days' absence 
l'aeh case fs either visited or written to, and by the end of seven days, we are 
III a llositlon to know whether the worker is coming back or not. Theassistant 
"1IIII',·,"lsor goes through the absentees each day and decides which are to be 
written to anel which visited, and in the first case sends replypostcard"s asking 
for on explanation of absence and in the second gives the welfare visitor the 
(,1lI"dN of those who are to be visited. Before going ofr every morning the,visitor 
dl~ellsse8 with me points arising out of her visits of the previous day, and in 
IIII11IY cases we deeide to ask for help from the welfare committee" This com
mittee Is a kind of benevolent society to whieh all worke,'s subscribe Rnd which 
gil"es grants In cases of necessity, hOSIJital notes when special medical " attention 
IN needed, convalescent changes, etc, 

Choosing labor can be a very skilled work when there is an ample supply to 
dlOose from and no great hurry iu filling vacuncies. Each worker should be just 
the right type for the wO"k she is put to; she should be examined medically 
IIl1d her references token nil, or. in the case of young workers. her character 
fl"om !'chool inquireel Into, Few labor offices, however,are, able to c8rryout 
this ,"(oglme at the IIresent time, and engaging Is often reduced to elimillllting 
the least fit, One rejects the old, the infirm, the unde"sized, the shortSighted, 
Ihe dirty, the flushy, the anemiC, and the corpulent, allli the remainder are 
tuken on for the jobs tOl' whieh th('y al'e most suituble. 

I must explain thnt eyer since I came in at 9 o'clock there has been a constant 
R!I'eam of women f,'om the shop with questions and complaints, and that to 
write one leiter or engage one person without interruptions is,quite unusual. 

Mrs. A wauts a job on duys as her husband is ill and cun not be left at night; 
EI~le B complains that the charge hand is alwa'ys .. shouting" to her; three 
,"ie\\'el"s state that their rises are due but have not been giyen; two operators 
al'e not satisfieel that theil' wages are correct, und the matter has to be tllrushed 
out. In the oue case I show the girl that she has calculated wrongly, and that 
~he has been l18iu correctly; in the other I think the wages office has made a 
"'istlll .... e. and I promise to see to it, .. .. .. 

Although I hm"e not been in the shop, howe\"er my assistant hus been there 
lOff lint! on all the moruing since the shift startet! at 8 a. m., either ill the little 
wOl"I,s office or walking about the shop" The women kilOW they will find hel' 
III the otlice between 10 anu 11 o'clock, and they go to her with difficulties nud 
l"OllllJlllints anel to get badge~, etc. The forewomen, too, go to her for advice, 
anll she is in close touch' with superintendents antI foremen, helping them to 
smooth o\"er the wallY difficulties ariSing out of the employment of large nUIII

bel'S of bolll sexes. When she is not in the office she is wulking 1'ounu the 
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shop seeing tlint tlie gil'IS nre behaving well, wearing their caps, nncI are not 
loitering about the cloakrooms and lavatories, also that the latter are well 
supplied with towels, soap, etc. 

I take with me Into the shop 1I0tes of the m:ltters I have to discuss with the 
sllpel'inte-mlent aoil works manager, and when I ha,'e seen them I walk rOllnd 
and note new developments, the drinking fountains for which I have agitut""l 
1111(1 wWch are being put up-a new puttern of seat which is being fixed to the 
machines-a big draught from an opening which might be closed. up, and til<' 
extra higll sides for tbe slurry PUliS on the drilling ma'?hines which h:rve lwcn 
1lIRde and al'e giving /,,'Tt.'I\t satisfllctioll to the operators. -

On my way back to the office I call at the ambulance room and see thnt all 
i!' well there. The sister ill chlll'ge tells me of a woman who has been in with 
bud varicose ,-eius who shoulil not be standing at her wOl'k; she tells me tllat 
one of the Durses wants to le-a,-e, anti wams me that a woman has be-en in with 
an old wound which has broken out again, hut which she is claiming to be a 
il·e.<;h injnry for which she requires compensation. The ambulance .room is in 
my chllrge, but it carries on mainly on its own. 

My IIssi:,;tant comes back befOl"e 1.30 so as to be fl'e-e ·during tile last half of 
the llinner h()ur.. Some-times she lIns arrangel:1 a concel't, and some-time-s the 
1lle1llbel'S of the military band or the orcbestra bolt theil' own meal so as to 
elltt."lillin tbe others, but none of these things happen liS often as we wouIli Iikl', 
IIs;·ullfortullately. 0\11' cnnte-en does not lend itself to entertninll1e-llt. Occa::;ion
ally we have 11 wlll'-savillg or otber ll1e-eting, but here agllin we nre hlllllpel· .... 1 
by the \\Usuitability. of the builllillg. --
~ little before 6 o'clock tile matron comes down and spenl.s to me alwut 

towels nnd soap allll ove\'alls, anll other dOllle-stic det'-lils. She acts as a kiml 
of chief forewoman and fre-es the assistant superviSOI'S aDd myself from a goo,l 
ul'ul of necessary' wOI'k which doe-s not require cal'eful handling, 

At 6.15 p. lll. the-l"e Is n mt'eting of till' sports and l'ecreation colllmitte-t.". II,1\"
In~ he-ltla most succe:;;sful (Ianco the night before (which, by the way. kl'j)t me 
\II) .until after 11 o'c1oclc, though I was only n wallllower), we decide to organize 
• series of whilst driws for the various sections of the works, followed ill eaeh 
elise by a few dances. The football section sends a l'eport on the fil'St balf
sl'llson's play, anll we get II. satisfact()l'Y account il'Oill the choral society ()f the 
fiIHlIll'iall'esult of theil' pel'forlllance 01 the COnCl'l·t vel'sion of "Meny EnghlDtl." 
A lliscussioll on finall('e follOWs, and. it is about 7.30 when we get away. If til is 
illlllginal"Y uuy Is 1\ Tuesday, "'",,lnesday, or 'l'hUl'StlUY, I am now free to go 
hOIlle-, but two nigllts n week I go buck to the fuctory nfter al1asty dinne-r anti 
stay until 9 o'clock see-illg the new people who ure turning in for' the llight 
shift and mnking a final tour of the shop before the night supervisor tnkes OWl' 
the work. 

In conclusion, it may perhaps be of interest to Dote that the welfure staff 
l'Onsist.o.I, be-sitles myself, of two shift sU[lervisors, a matron and a welfare visitnr. 
olle IIllult clerk, a stenogl'apller, antI two vOice girls. In the ambulnnce 1'00111 

are a sister in chnrge, two fully trained lIud two pUI'tinIly trained llurses, autl 
a clerk. 'l'he number of women we deal with Is just under 3,000. It Is only 
possible to manage with such a small stair of welfal'e supe-rvisors owing to thl' 
pl'esence of forewomen. There are eight of these, and they act as kind of 
liaison Officel'S between the welfare superylsor and the wOl·ks. They arc only 
appointed WIUI my opproYul, and I find that in mallY ways thel'e RI'e ad
vantages ill making usc of the-ill iuste-ad of inci'eusing t.lJ.e statr of supel·vlsors. 
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• ClUALlFICATIOJlS AND TRAINING OF WELFARE SUPElI.VISOll.S. 

465. The duties of a welfare supervisor are many and difficult; 
&he requires to be possessed of strength of character, tact, and brond
mindedness, such as will fit her for responsibility and will command 
the respect of workers and foremen. She should be of good standing 
and education, and should possess a good understanding of industrial 
('onditions. Apart from these broad essentials much necessarily de~ 
ponds upon the conditions of work, the size of the factory, the nature 
of the management, the type and characteristics of the workers, the 
nature of the industry, and the conditions under which it is carried 
OD. The duties of the supervisor may have lin industrial or an 
ameliorative bias. Provided only that they possess the requisite 
qualifications, welfare supervisors can be al'ld are drawn from all 
cla6SeS of the cODlmunity. It has been suggested that there ;are five 
eB.'lt'ntials for the ,,"ork of a welfare supervisor-

«(I) An intimate knowledge and sympathy with women and girls. 
This ean best be acquired by such methods as teaching in a primary 
school, life in a settlement, work in 11 women's trade-union office, 
living at the same time in a poor neighborhood. Without this funda
mental experience no one should take lip welfare work. 

(11) A careful study of industrial problems which aif-ect w-omcn's 
laoor-sueh problems liS the displacement of men by women, married 
women's work, the educational needs of" young persons," the home 
life of women lind girls, the 't\"orking of such acts as the insurance 
acts and the workmen's compensation act. 

(c) A knowledge, both theoretical and practieal, of the health 
of women and girls arid lww it is affected by speed of output; the 
kind of conunissariat provided, the questions of l"cntilation and heat
ing, and questions of h01:1Sing accommodation. 

(d) A lmowledge of the technical side of the work, indexing; filing, 
account keeping, domestic arrangements in I'est rooms, cloakrooms; 
the Of-ganization of a nct.ory, and the relations between general 
managers, managers, foremen, and forewomen. 

(e) A conception of the right ."elation between the life of the fac
tory \\'ith all its agencies for good, and the life of the community, 
the interaction of each upon the other. This invoh'eg a serious study 
of the social structure of the community.' 

466. The previous experience and know ledge possessed by persons 
desiring to become welfare supervisors will necessarily vary: Theil' 
experi~ce may be mainly practical or mainly theoretical. Though 
there will be exceptions, it will generally be desirable that candidates 
should: undergo a special period of training. "During the past two. 

• Industri1ll W~lt81"e Work, by Miss Hilda CaroDlore. Geo. Gordoll .. Sonll, Old Kin; 
IItrret, BristoL Price, Cd, 
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years the universities have provided a nnmber of comses of training 
of a few weeks' duration, which have been atte~ded largely by persons 
already provisionally selected by the Ministry of Munitions as suit
able for employment, and in some cases in receipt of special allow
ances from the ministry. 'Vhile these courses have been of practical 
value in meeting the temporary emergency, they have admittedly been 
provisional in character. The need for such emergency courses is, 
however, rapidly passing, and the committee desire to express the 
opinion that longer courses of not less than one year's duration should 
at an early date become the established minimum of training. They 
recognize the difficulty of persuading candidates to equip themselves 
by longer training as long as emergency courses are ·still iIi existence. 

467. In considering the scope of courses of training it can not be 
too strongly emphasized that welfare supervision as it is known to-day 
is only a phase, and possibly only a temporary phase, of a much wider 
movement toward industrial betterment. The present time is essen
tially one of change and development. The welfare supervisor of the 
future may not be an officer appointed ad hoc. She may in future be 
a manageress or forewoman, or hold some technical position in the 
executive. Account must also b., taken of the developments which 
may arise from the proposed esta.blishment of joint industrial coun
cils 1 of employers and workers. 'Apart from this allowance must be 
made for the wide variety in the types of post which the supervisor 
lIllly be called upon to undertake. In any case the essential object 
must be a right outlook upon her future work; for its absence no 
knowledge, however large, of teclmical detail will compensate. The 
committee are accordingly of opinion that it is essential that any 
cOUl'se of training should, while allowing for a special study of wel
fare problems, be grounded on a wide study of social questions. Sub
ject to this institutions may properly be encouraged to elaborate 
their courses according to what each may conceive to be best for their 
students, regard being also had to the special bent of the teachers 
available, and the particular sphere for which they are preparing. 
The committee generally concur in the recommendations on this sub
ject contained in the report made by a committee of university repre
sentatives in July, 1917, upon the selection and training of welfare 
supervisors in fac;tories and workshops.2 This report suggests that 
the course of training' should fall into three main divisions, viz: 

Lectures and class tcac1lillg.-The subjects to be dealt with would include 
some study of Industrinl history, the outlines of social economics and local 
govel"llment, moll ern Institutions such as trade-unions or tbecooperative move
ment, Intlustl'inl law, inclutling some knowledge of factory legislation, hygiene, 

I S •• Interim I't'port on joint stnndlng Industrial councils by the subcommittee of the 
l'''~''D.tr\lotlon committee on I't'lations between employers and employed. Cd. 8606, 1911. 

Il'ul!((shed by P. S. King" Son (Ltd.), Orchard !Street, Westminster. l'rice, 3d. 
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tbe lIealtb of tile Indlvhlual worker, and workmE'n's compensation. Special at7 
tention should be paid to the general organization of a factory, the duties o~ 
managers, the principal types of production, and the methods of remuneration, 
relation of fllctOI'Y organization to problems of continuation-school education. 
Some, at any rate, of the instruction on the duties of a welfare supervisol' 
should be given by those who al'e actually engaged In the work. 

l'#aila 01 obaert·atI01l.-These would have regard to public health, housing, 
conditions of factory life, poor law, hostels employment exchanges, etc.; they 
would be supplementary and explanatory of the lectures. 

Practical fCork.-At lellst halt the time of a social student should be spent 
IIpon practical work. This should be divided roughly into two sections, the 
first section aiming at giving the student un acquaintance with nol:mal working
claRl! lite; In the second the future welfal'e supel'visor should visit a consider: 
IIble number of factories in which welfare work Is carl'ied out, and shoUld, where 
this can be al'I'anged, work under a welfare supervisor. Fiually, it is desimble 
that whel'ever possible students should gain some actuai experience of life 
liS a wage elll'ner In a factory.' 

4G8. At a recent conference 2 of welfare supervisors a speaker thus' 
descl'ibed the object of training: 

Pm't ot the real object of truining, combined with associution, was to make, 8 
standurd of wOI'k_ and worker which would endure, and which would be a 
guurnllty ot good work in the futnre. The standard requi;'oo wilS hot merely 
one of expert administration, but of breadth of judgment, ,,,ise understanding, 
good sense, and all that general combination of qualities which belonged to the 
educated man or woman. Efficiency merely would not give the stalldl,U'd. Some 
professions luid got effi<:Iency but not the standal~d-for instance, uUl·sin~. 
Others had both efficiency and the standard, as the medical and legal profes
sions. These had not been obtained by tests, examinations, 01: difficlilty 0" 
training, but by pattern and length and character of the training. SOI\lIl partil 
ot the training might be necessary merely to compel thinking. The shortness, 
of the training made It all the more necessary to include something which 
would bring out the capacity to think. Perhaps next to goo~judgl\lent amI 
tact, power to think quickly and sympathetically was most Important. Only 
by contact with the mental struggles of other people coulll be obtained that 
sense of the relation of clllss to class, of the attitude of working people to 
social usages, their feeling about, this or that. Only the study of th.e nlOst 
hnman qnestions, I. e., mind (psychology), of aim (philosophy), of the struggle 
to make the best of life (social economics), could gh-e this sense. * * * By 
training, much of the shortsightedness and narrowness which spoiled sodal 
work could be avoided. 

469. If the committee are correct in their view that courses of 
training should be primarily based on a wide study of social prob
lems, it may be anticipated that a large part of the course will he 
suitable for all students who are desirous of taking and are qualifi~d 
by attainments to take a course of social study; and the committee 

1 Courses of the kind here contemplated have been, or are being, organized by or under 
tbe auspices of the universities of London (Scbool of Economics), Blrmingbam, Bristol, 
Beltast, Edinburgh, Glasgow, Leeds, Liverpool, Manchester, Sbeffield, and elsewbere. 
Provision is also sometimes made for sbort or part-time courses. Prospectuses of tbe 
<ourses can be obtained from the authol'lties of tbe universities concerned. 

'Central Association of Welfare Workers, notes. of add,'esse. given at tbe conferen<'e 
on Jlln. 12 and 13, 1918. Price, Is. 
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would not ,famr au attempt to limit admission to any part of tIte 
COIll'Se to. persons who had been previously selected as likely to prove 
at the end of the course suitable candidates for the posts as we.lfare 
supervisors. Further, while particular candidates will doubtless 
from time to time be assisted from private funds to undergo ,a course 
of training with a view subsequently to taking up employment as a 
welfare supenisol', perhaps in a particular factory, the committe-e 
would be opposed to any scheme of granting financial assistance from 
public ,funds to candidates Wl10 undertook as a condition of the 
assistance to take 11p such an appointment on the completion of the 
COllrsc. Such a restriction is only justifiable (except to meet a special 
a.nd temporary emergency) where the numbers required are large amI 
the lll'osPects of permanent employment are substantially secure. 

SELECTION OF WELFARE SUPERVISORS. 

470. Though the State may properlyundedake responsibility for' 
satisfying itself that adequate provision is made for supervision, and 
may require modification to be made where they are not so satisfied, 
the State can not ill the opinion of the committee itself undertake re
sponsibility for actual appointments, if only because it can not pos
sess a sufficiently intimate acquaintance with the partiCUlar condi
tions of individual factories. Apart from this the State would only 
be justified in itself making appointments if it paid for the super
l"isioil provided; and it would appeal' obvious that welfa.re super
\"iSion-at any rate as it is at present conceived-could not be suc
ce'SsfulIy carried out by a paid agent imposed. on the factory from out
side. Up to the pt·esent the welfare supenisors have been appointed 
and paid by the E'lUployer, and it seems probaLle that for some time 
to come at any rllte the employer must ordinarily continue to accept 
ultimate responsibility if only that upon him rests the duty of secur
ing that the CGnditions of ~mployment "'ithin his factory are satis
factory. It may be anticipated, howeyer, that the workers, wllOse 
confidence and support are essential to success, will to an increasing 
extent seek some voice in the selection. 

471. The peculiar conditions which haye justified the making of 
se,·eral hundred appointments of women welfare supen·isors within 
the last two years, necessitated that some organization should be 
established through which employers could obtain information as to 
suitable candidates. To meet this demand tIle Ministry of Munitions 
established a special panel. Though this panel has undoubtedly 
served a useful purpose, the committee are not satisfied that it is 
desirable as ~ permanent arrangement. If admission to such a panel 
were at all nan·owly limited it would probably fail to secure the con
fidence and support of employers. Apart from this, the fact that a 
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particular supervisor had been selected from the' Government panel 
might subsequently prove an embarrassment if it became necessary 
10 comment adversely on the provision made for supervision at the 
factory in question. Any agency established should in the opinio~ 
of the committre be entirely free of all Goyernment control. 

CONCLUSION. 

412. The time has not yet an-h'ed when any definite judgment can 
he passed on the develollDlents of welfare sUllervision during the past 
two years. Still less can prophecy safely be made as to the future. 
I'-or permanent success welfllre work must gain the confident approval 
and SIIPPOIt of the workers. At present their judgment is in sus'
pense. The old antagonism of "capital" and "labor" makes the 
motive of the employer in appointing IL welfare supervisor subject to 
the suspicion that he is seeking profit at the expense of his workers. 
Again, there is the natural objection to anything savoring of philan
thropy. The demand is for justice not for charity; Fussy inter
fel'ence repl-esents another danger. As a prominent employer lIas 
pointed out-

lt wonl,l be 1\ gl'eat mistake for employers to force themselves into the lh'es 
of the ml'n whom thl'Y employ, We IIIl1st avolu f;mothering them.with 0111' go()(1 
IlIt(,lltiolls • • •• The point is that men must have a definite respo~lsibiJity 
of their own, nllll we must not try to Interfere with that in allY way, • 

4i3. Further, there is the fear that the movement, whether deliber
IItely Or not, may be opposed to the development of the aim of trades
unionism. On the other hand, the following-remarks of a representa
tive trades-unionist at the recent confet'encc already refNTcd to, show 
a mOl'e favorable attitude: 

Wages and hOUl'S, though of primary impOI'tance, were not the whole matter. 
Tone aud atmosphere might still be wrong, There was still the relationship 
betwel'n the Sf'xes in n factory to be considered, IInu also the shameful fact 
that there were stiH many men supervisors who were in charge of women in 
e\'ery respect. Also, though good wages and good hours always tended to ruise 
the stunllard of life and manners, the connection wall not always immediatc. 
For ulstance, in the Lancashire cotton traue, where before the Will' women 
were best paiu. standards of comfort were deplorably low, After 1111 had b£'en 
uone In respect to '\II'ages and hours there still remaine<l something to do. 

There woulu be a great many other matters-for instance, dismissal lind en
gagement of workers. Engagement was of most far-reaching importance. be· 
canse bound np with the l'xtraordinal'y diffieult question of the slow worker, who 
was often slow be<'8.use in an unsuitable trade. The welfare workcr woultl 
after a time be able to select people with the precise qualifications neeessRry 
for the particulllr b'ade: WOUld. probably get rid of, substantially at IIny nitI', 
tbe problem of the slow worker. Again there would be questions like the lift
ing of heavy weights, the danger of particular proeesses, etc. The weHurt!! 
wOJ'ker would be the Intermediary between employer and employee. Any fac
tory act, or any observation forced lIpon employers by the trade-unIon, could 
only be a minimum. The conscientious employer would still have to deci(le 
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how fa~' he couillgo in adnlllce of the minimum and wonld more and more need 
the expert adYice' that a trained welfllre superintendent coulll giYehim. 

The supervisory powers whlC'h, by degrees, the welfare wGrker would attain to, 
wel'e yery yahlnble. Canteens, rest rooms, clean water, overalls, etc., wet'e in
Ynluable, but would mean nothing unless there was somebody to see that each 
of these things was what it ought to be. In those things was the basis of wel
fare work. It was part of the functional management of a great factory. 
SiIlnl'Y Webb llad appealed for frankness. It should be known that the welfare 
wOl'l,er was there for efficiency; she represeuted the management and 'lot the 
worl,er. There was no shame in working on the side of efficiency, and in any 
!'ystem of indust!·y efficiency would be necessary. The welfare worker who 
came forwar<lin the name of effiCiency, and to do what she could for the 
W( rI,ers, woulll incur no misunderstanding or resentml'nt on' their part. If she 
Wl'l'e also nble to work cordialIy with trade-unions nnu uirect people to join 
ullions nny barrier between her tlllU the \Vorl,ers would be broken down, 

474. Considerable interest attaches to the following constructive 
proposals which were recently put forward in a memorandum 1 pre
pared,hy the joint committee of the 'Voolwich Trades and Labor 
Council and 'Yoolwich Labor Party: 

The statement of the duti('s of ,,;elfare supervision contained in memorandum 
No.2 (Welfare Supel'Yision) of the health of muuition workers committee may 
be tal,en as a working basis for the purpose of welfare supervision. ~'he 

melllorallllmn states. that .. the duties here outliued are chiefly concerned with 
.mntters of health and inuh'idual welfare which are of immediute urgency 
to-day," Mollification of or addition to these duties will doubtless be brought 
about by increaSing ('xperience, and by the changes which are likely to arise 
-in the industrial system nftel' the war; but we submit that the folld1ving con
.ditions are ess('ntial to any scheme of welfare supervision that is to win the 
,full confillence Rl)d~sUPllOI·t-of the workers: 

(1) Welfnre supervh;ion must aim primarily at promoting the wei fa I'e of 
the worl,ers, and not at increasing the workers' .output. 

(2) In the interest of welfure slIpel'\'ision and of the workers, duties which 
conflict with we1fare supervision lIlust not be included ill the work of welfare 
sUllervlsors. 

(3) W('lfare schemes and supervisors must be under a democratic system of 
control in which the workers shall have equal pm'ticipntion 'with the employers. 

(4) The estnlJlIshed field of operations of trade-uuions anll· their officlals 
mnllt be clearly and.loynlly recognized by welfare schemes and supervisors. 

(5) W('lfare supervisors should be drawn, as far as pOSSible, from among 
the workers. 

(G) Welfnre supeniRors should not be appointed without preliminary train
in;,: 01' ('xpt'rit'lH'e, such tI'nining to include a knowledge of trnlle-uuion aims and 
ll1pthods. 

(7) The rl'lIlunt'rntion anu hours of all assistants in welfnre SUIl<'rYision 
worl[ (e. g., canteeu worltel's) must be of a tralle-uniou stauunrd, 

(8) If GOY<'rnment control of' welflll'e supenision is maintained after the 
wnr, su(,h coutrol must be transferred from tl),e lIIinistry of Munitions to the 
1\1 inistry of Labor. 

We submit further-
(9) That there should be the maximum of efficient 'coopE'ration among local 

welfare schemes, e!'pecially with regard to small factories. 

1 Reprinted in tbe Woolwich Plon<er for Feb. 22, 1918. 
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(10) That there should be the lIlaximum of efficient cooperation between 
.')CIII welfare schemes and the municipality, especially with regard to henlth, 
.liou"lng, trau~lt, and recreation. 

(11) That as welfare supervision will probably become a permanent and ex:
t('lllling element of the Industrial system" there should be held in each in
.11181rlnl center, one or more conferences, convened by the trude council, or, 
whel'e ther~ Is also a local labor party, both bodies jointly. fOl' the, PUl'Il0se of 
eon"iderlng the alms, scope. and methods of welfare supervision;, that such 
loeul conferences should be followed by a joint conference of the Trade-union 
ConJ;re~", and tile Nutional Labor Party, 

475. ,The committee can not escape the conclusion that unwise and 
unsatisfactory appointments have been made, that friction and mis
undc('l;tandings bne been created, and that complaints have at times 
been considl'rable in yolume and extent. Further, it may be freely 
~rallted that many of these complaints were well founded, though 
theil' extent and importance must not be' o\'erestimated, More is 
frequently heard ot one, failure than of many successes, The prob
lems at issue can not be soh'ed in a day, If not entirely new, they 
are for the fir!>t time becoming of direct interest and importance to 
any large section of the industrial community, Allowance, too, must 
Le made fOl' the limited experience of industrial conditions inevitably 
poslSessed by many of the welfare supervisors when first appointed, 
and also for the difficulties due to the newness of many of the con
cpptions of industrial organization involved in the work, and to the 
absenre of any substantial body of experience or tradition to guide' 
welfare supervisors in their work. Failure where it has occurreu 
has quite as often been due to slowness of the management or the 
workers to understand the aim and purpose of "'cHare supervision 
as to the incapacity or unsuitability of the supervisor, On the whole 
the committee are convinced that it can at least be said that the con
ditions of employment of women workers haye been substantially 
amI widely improyed nnd that- they are as a rule to-day greatly 
superior to those usually existing in industry before the war. The 
fact that in spite of the strain of the last three years there has not 
llitherto been 11 general breakdown of health is in no small degree 
due to the work of the welfare supervisors. There can too be no 
doubt liS to the advantage derived from the presence of a person 
whose special duty it is to give ('onstant attention to many matters 
"'hich, though often tri"ial in themseh'es, are yet vital to the main
tenance of a healthy environment. Again, it can not but be of 
senice to the solution of future industrial problems thllt there should 
exist a large number of persons who are daily de,'oting their ntt('n. 
tion to an aspect of these problems which has too fl'cqnently hoen 
overlooked in the past but which can not safely be nrgloded. The 
experience and knowledge now accumulated must cCl'tllinly Ill'OVO .. 

notable contribution to the wise handling of many qncMtiolls \'ittlll,)' 
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affecting the future prosperity of the nation. The n;::sO<'iation 1 of 
welfal'e supen-isors now being estahlished should do nlnable work 
in collecting and focusing information. The committee in fact 
are satisfied H,at the experiment of the Jast two years has been of 
inestimable benefit to tIle nation, and that in one form or anothet· 
welfare supervision should certainly continue to play an important 
part in aU future schemes for the indush'ial betterment of the rnce. 

1 The aim of the C~ntral Association of Welfare Supervisors is defined In the consUt ... 
tion as being-

To pl'omote the "'I'II-being of the workers by secnring, In tile cooPl'ratioll wltb em
pT".v~r and empToYl'd, th~ best pos.ible conditions of wOl-k. To heTp all efforts, inside alld 
eutside of the factory, to plate the industrial relationship on a basis of gootlwill a,'" 
umlcrstandlng. 

'The S('cretary of the association may be addressed at the School of Economics, Clare 
HO"ket, W. C. 2. 

District associations are also bl'lng formed in London and other industrial area&. 
The association has upward ot 600 members. 



SECfION XVIIl.-WELFARE SUPERVISION FOR. BOYS AND MEN. 

WEL:rnE SUPEBVISIOJ\' :rOB BDYS. 

THE KEED. 

4i6. TIle problems inl'oh-ed in the welfare supervision of boys, 
though in some measure similar to those which arise in the case of 
women Rnd girls, Rre in celtain rcspects distinct ~nd call fOf.· special. 
c:.lIlsiderRtion and treatment. The emplo)"1Ilent of boys in engineer
ing and other munition works, unlike that of women and girl .. , is • 
not a new de\'elopment ari!'.ing out of the war. Nearly e"ery firm 
has employed boys before the war. The war has Jl?t introduced !l. 

new form of Jabor for which employers might t'xp<!ct t.o be asked to 
provide new conditions, nor, again, has the ,var introduced difficul
ties in regard to boys l ... hich did not exist before. The war has only·' 
mllgnified the difficulties; it has not created ttlI'm .. High wages in 
certain occupRtions, large demands for boy labor, restlessness and the
habit of wandcring from one employer to another, the trouble of se
curing pl'oper control, all these were boy problems d1Uil.lg times of 
l'('1Ice, but war conditions }Iave emphasized the difficulties, while the 
need for conserying all possible labor has made their solution a. matter 
of national importance, 

4i7. The first and most essentilll object of welfare supervision 
among boys is to bring to bear lIpon them through the management 
a definite personal influence. They al'e at an impressionable age, 
when the influences to which they are subject will largely determine 
their ultimate outlook llpon life, TIley are not adults; many nre liS 
young as 14, some lire e,·en younger, They are not old enough to bo 
IIlIowed nngllided to control their own destiny, At the same time, 
rxisting conditions, such as lligh wages, the nbscncl' of the father Of." 

the elder brotller, ha1"e tended to relax Ilome control. Hours of work 
frequently prewnt attendance lit clllbs or classes lind healthy Ollt
clOOl' recreation is too seldom a\'ailllole, As might be anticipaterI 
tinder such conditions, the conduct of the boys is ihe .subject of fre
quent complaint, From whate1"er aspect the matter is "jawed, i' ii 
e~st'ntial that the causes of alleged ill belun'ior and conduct should bo 
Il~rtnined and apIJreciated. It is only by stich means that improve. 
ment clln be obtained. 

478, lYhile at school boys have bet'll accustomed to a sympnthl,tic, 
discipline and friendly interest. Similar discipline nnll illt('l'I'"t 
should be present also in the factory. Wht're tllese 1\1'e not IlRAIII'l',l 

2:!J 
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it is, as a rule, useless to secure the provision of what may be called 
the mllterial apparatlls of welfare. Facilities alone are inadeqlh,te; 
the boys must. be led to avail themselves of the opportunities offer~d. 
Experi~nce shows that canteens and mess rooms may be erected, but 
boys, in many cases, haye not used them, preferring to consume"'" car
ried" food in some corner of the factory. Similarly, washing ap
paratus has been supplied, but left neglected or abused; towels have 
been converted into footballs and soap used as a handy missile. The 
first-aid arrangements may be excellent, but for minor injuries the 
boys will not trouble to make use of them. There are, of course, ex
ceptions to these statements, but they are not sufficiently numerous to 
rr;odify the conclusion that what the boys need most is definite per-

• sonal influence. 
479. Such personal influence can, in general, only be secured where 

definite duties with regard to the boys are delegated to some one indi
,idua1. Collective and indiscriminate responsibility is unsuccessful. 
J'he mixed method, usually the practice, of leaving the boys to the 
(ontrol of the manager and foremen has been proved a failure in 
adual experience. The manager, even wnen possessing the necessary 
qualifications, has not the time to carry out the work. The foremen, 
I!ot infrequently keenly interested in the boys, lack the requisite 
brendth of outlook and training. Their immediate concern is "but· 
1'lIt," and they tend to regard only the obvious and often superficial 
effects as distinguished from the more important but less arresting 
consequences of any action on their part. To take a single example: 
Experience has shown that boys are ill suited to stand the monotony 
of purely repetition work To keep them long to one operation is to 
injure output by increasing lost time and frequency of leakage. 
llut the foreman knowR that a boy when transferred to a new job 
lc:quires time before he becomes expert and that temporary loss of 
«iutput is the result of tran')fer. He fails to appreciate that in the 
nbsence of such transfers output ~uffers more seriously. It is not pos
sible, tllerefore, to count on securing the necessary personal inflllen('~ 
from either the manager or the foremen. In small works, employing 
30 boys or less, where the management are interested in the boys, 
this personal influence can often be secured without delegation of 
responsibility to an indi\"idun1. Occusionally, in large factories, 
where welfare work has been of long standing and created its own 
td mosphere, the same mny hold good. But such cases are rare, and, 
in general, and certainly wllere welfare work is being introduced, 
sl1ccess depends on the presence of a definite individual, termed a wel
I'll re supervisor. 

480. As a recent speuker 111lS pointed out- . 
You can not expect a shop 1Il111111g('r or the manng('r of a wOI"ks to hll\"e nllY 

p81"ticulnr and peculiar intimnte knowledge of one special section of his stuff of 
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employees. Therefore, It seems to me only natural to demand toot -the boys' 
I'ase shall be stated first of all to the man who understands them,. who. has made 
It his special business to know all about them, and to go intimately into ~ study 
ot their nature. • • • 

481. The committee, in their memorandum No.2 on "Welfare Super
,"ision, recommended the appointment of awelfar_e supervisor.wher
ever 100 boys are employed, and experience has shown _ that where 
there is this number a whole-time officer can be usefully employed. 
It is, however, only a minority of factories in which so large a num
ber is employed, and it is therefore a matter of considerable prac
tical importance to devise means for providing for welfare super
vision in the numerous factories where only about 30 to 100 boys Ilre 
employed. Various alternatives have been adopted in practice-.-:-

(a) A special whole-time officer is appointed and. his services 
shared by two or more firms; 

(b) A special officer is appointed who gives part of his time to 
other duties in the factory j 

(c) An existing officer is relieved of part of his other work in order 
to gi ve time to welfare supervision. 

(d) The boys may be placed under the charge of the welfare super
visor for women. 

482. A problem of great difficulty arises from the practice still 
prevalent in some districts under which the boys, though normally in 
the service of the employer, are for all effective purposes in that 
of the men for whom they work, and who engage them, dismiss them, 
and pay them. Their work is sometimes casual j ~he employers know 
little of their conditions and are inclined to contend that they have 
no responsibility for their welfare. It is, however, hoped that in 
two centers the experiment will shortly be started of a sp\!cial insti
tute for such boys in' charge of a welfare supervisor. It is suggested 
that the institute should act not only as a centcr of J'ecreation but 
also as a kind of labor bureau dealing with the difficulties arising out 
of the casual nature of the employment. 

THE DlrTIES OF THE SlrPERVISOR. 

483. While the duties 1 of a welfare supervisor of boys may use
fully include most of the various matters specified in the preceding 
section for welfare supervisors for women, there are certain aspects 
which need to be particu,larly emphasized. It is essential that a 
wide view should be taken of this sphere and influence. He is con
cel'lled with boys in their critical stage of growth and development, 

I The ministry have Issued a memorandum on the duties of a weltllre supervisor for 
hOY8. Reterence mal' also be made to The Boy in Industry. and Report of 11 Conterellee 
of Boy Weltare Supervisors. AU of these document9 mal' be obtained on appllcn IIOD to 
the ministry, 

80935°--19----15 
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and nothing" hich makes for their well-being should be regarded as 
alien to his duties. From his presence inside the factory he occupies 
a unique position for guiding effectually the careers of the boys under 
his charge, and experience shows that the wider his outlook the 
stronger his position. The following scheme prepared for a govel'D
ment factory illustrates the point: 

The boy visitors' work is directed to improving the boy workers' moral a",1 
mllterial well·being and to reducing the difficulUE!$ which slackness, ill disci
pline, etc., cause the factory statr. 

The preS('nt abnormal conditions of work, high wage!$, lack of healthy recrea
tion, and in llIHny cases the absence of the father tends to thriftlessness. ill 
discipline, and other evils. 

tn fail"Dess to the boy It should be said that bad timekeeping, etc., may be the 
outcome of genuine fatigne, illness, home troubles, or discontent. It Is the 
bnsiness of the boy visitor to get at the root of these troubles by personal 
work a\1lon~t the boys and to inform the factory officials of the knowledge 
which Ilis investigation of the boys' circumstances, hOllle life, etc., will give him. 

,The boy visitor will, by personal guidance, work toward getting contented, 
well-disciplined boy workers, and the information he gathers will always be 
anli1l1hle to assist the statr in the smooth working of the factory. 

(1) To meet new boys on entry and keep a record of the boys' progress Hnd 
cart'er 1u the factory. 

(2) To deal with absence and bad timekeelle.·s-lirst with the boy; then. it 
necessary, with parents. 

(3) To see boys bt'fore dismissal or lellving, and, if necessary, to see the 
parents. 

(~) To invt'Stlgate shop and police reports and make recommendation thereon. 
(5) To krep an eye on the feeding arrangements, dining halls, lavatory accom

mollation, etc., and to report and make suggestions thereon to the welfare super
vision department. 

(6) To Inquire into and discuss with the boys their complaints and troubles. 
and, where necessary, present them on behalf of the boys to the proper 
authorities. 

(7) To overlook the general conditions and health of the boys, and, where 
necest;8.ry, arrange for medical inspection. 

(8) To suggest suitable eandldates for convalescent homes after sickness or 
injury. 

(9) Where necessary, to visit the homes of the boys who' are evidently III 
cared for, and report upon the home conditions, etc. To note specially the state 
of clothing and boots ot boy workers. 

(10) To encourage and arrange recreation, sports, etc., at spare times. 
(11) To keep In personal touch with the boys by means of individual talks, 

meeting them at meal times, etc., and advising them in difficulties, encourngill~ 
them to thrift and well-doing. 

(12) To gather Information BS to boys' characters and progress and capabili
ties for pr,olllotion, and for post-win employment. 

N. B.-The boy visItor has no executive authority and his function is to 
assist the boy when he Is In difficulty or trouble and to place his case in a 
ve~ tactful way before the foreman or manager. It 1s emphasized that great 
tae:!: hi necessary In the relations of the boy visitors as the boys' friend with the 
foreman and officials. The boy visitor should clearly show to the officials that 
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i hIs work will not In any way reduce their authority but will strengthen it and 
help to 8eCIlre efficfency and discipline In the factory. 

484. The first essential of success is that the welfare supervisor 
&hould gain the confidence not only of the boys and the management 
but also of the foreman and local trade-unions. He should keep in 
touch with all other persons and organizations in the district' which 
are concerned with the wellbeing of the boy. He- should establish 
friendly relations with the school authorities and the employment 
bureaus, also with any club organizations which may be available 
for providing healthy recreation. In order to encourage the interest 
and influence of the home, he should be in touch with the parent. 
Lastly, he should recognize a responsibility for boyhood in general, 
and not merely for the boy while still in his factory. Boys are con
tinually leaving through the unsuitability of the work, reduction of 
stail', or other causes. He must regard his responsibility as continu
ing until the boy has found other occupation. Deterioration; now so 
common, can only be prevented by recognizing this continued re
sponsibility. 

485. Recreation.-The boy is in special need of change and variety, 
-and adequate facilities for recreation are accordingly of primary 
importance. Where it can be arranged for, recreation during the 
dinner hour is valuable in the form of games indoors or football or 
cr·jrkE't on some odd piece of ground adjoining the factory. In the 
main, however, the boy must rely for recreation on leisure time out
side factory hours. Where, as is most frequently the case, local 
cltrLs are insufficient to meet the need, special provision should be 
made. In some centers schemes for the whole district are being 
organized largely on the initiative of the local welfare officer of the 
Ministry of Munitions, the organization being in the hand~ of a 
local committee, and are supported by contributions from employers 
on a capitation basis. Such schemes have much to commend them 
when they can be arranged. More often, however, if recreation is 
to be provided at all, it must be by one or more employers inde
pE'ndently of any local club. Indeed, practically every welfare 
supervisor has in operation some recreation scheme for his OWll 

boys. The provision should include not only indoor games and 
amusements but also football, cricket, and cadet corps. Week-end 
camps have been organized with success. 

486. Training and i1l8truation.-Training and instruction are 
needed both for the immediate purpose of increasing the boy's 
interest in his work and so relieving its monotony, and also for 
improving his technical efficiency and his capacity for undertaking 
his future responsibilities as a man and a citizen. It is very desirable 
that boys on appointment should be instructed in the best method 
of performing their work, and, if possible, also in its aim and pur-
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pose. By such'means they would not only become more qUickly effi
.cientbut interest may be stimulated and monotony relieved. Boys 
have normally entered on an occupation in which when men they 
hope to find a definite career. Their technical training-whether 
from the point of view of the nation or themselves-is a matter of 
importance. On' the other hand, war conditions and the great 
increase of repetition work have not proved favorable to such train
ing. There has been a tendency to keep the boy on the performance 
of a single operation. Certain employers, however, to the benefit of 
both output and the boy's training, have found it possible to va~y the 

, work and so provide at least some training. To an increasing extent 
also facilities are being given for attendance at technical and con-

. tinuationclasses, both during the day and in. the evening. ' In such 
cases bOl'S" are generally allowed time off from the factory without 
losS of pay, and the fees for their instruction are 'paid by the firm. 
Thus, one welfare supervisor is able to report: . 

I have succeeded in getting every apprentice to attend evening technical 
classes hvo or three times pel' week. The managing dil'ector was "cry sympa
thetic toward this, and readily granted concessions which enabled me to obtnin 
this splendid result. The boys are allowed to miss Ii quarter without loss of 
pay the next morning after attending evening school. When on night shift 
they go to school and then come on to work, thus missing a quarter. The 
employment of boys on night shifts is a difficulty we are up against all the time. 
lIIany of the other lads are attending evening classes with similar concessions. 
• * • I am arl'anging a series of lectures in scientific and general subjects 
and pbysics. ' 

. 487. TJirift.-1Vhile tlle high wages now generally earned llave 
undoubtedly been beneficial to health to the extent that they have 
brought good food and suitable clothing within the reach of all, 
they haye undoubtedly encouraged some undlle indulgence and ex
trayagance. The possession of a large amount of pocket money is 
a serious temptation to indulge in thriftlessness and gambling. The 
need for saving against periods of sickness or other future difficulties 
is seldom appreciated. It is therefore of urgent importance that 
sa ying should be encouraged and its national as well as its personal 
aspect emphasized. The arrangements should be so organized as 
to attract the support of those who are not naturally thrifty. The 
rules should be few and easily understood. The collection of deposits 
should be made in close connection with the payment of wages, and 
should ordinarily be in the hands of the welfare supervisor, who, 
through his acquaintance with the boy and his home, can advise him 
as to the amount which he can properly put by. Upon the wisdom 
and tact of the supervisor rather than upon formal regulations 
should the restriction of improper withdrawals depend. If a boy 
thinks that he can not get his money out wheneyer he wants to, he 
Dlay hesitate to deposit it. 
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488. The wide scope and variety of, the' duties ,which may be 
undertaken by a welfare supervisor are well illustrated by the follow
ing account by a welfare supervisor of how his time is ordinarily 
occupied: 

Arrh'lng at the factory in the morning, the welfare supel'visor 'usually finds 
I!e\'eral boys waiting to see him In the hope of finding employment, Of these, 
IIOUle have probably been sent by the employment exchange, either in' response 
to preylouB requests or on the ,chance of a vacancy existing. A glance at the 
notillcation ot vacancies in different departments received from the foremen 
concerned, enables the boys to be roughly classified aceording to suitnbility 
for the jobs for which they may be needed, They are then' interviewed' sepa
rately Bnd questioned closely, • * • His answers give some 'indication, of his 
mental ability and InteIUgence, and may prevent a dull boy from being, set 
to work which requires thought, or a bright intelligent boy frolll being allocated 
to a task which couId as we\1 be performed by one who is mentally duU. Each 
boy Is required to glye some account of his health. '* *' * 'If lie "'has:not 
Jllst left school, he Is questioned as to his pl'evious employment; the IiUlllber of 
changes he has made since leaving school, his wages and'reasons for:Jeav-

lng, • • • 
}i'ull particulars of the boys engaged are entered on special' record, cards 

which provide also for entries dealing with their careers while at ,the factory. 
The supervisor's attention may now be given to the weekly forms sh9wing 

the time lost by the boys in tile variolis departments, He probably finds' that 
some 'have lost several quarters or have been absent during periods ranging 
from one day to a week. Whei'e he is unaware of any reason, he makes a Dote 
so that the matter may be Investigated later. Similarly the reports on at
tendance received from the local evening continuation or technical schools are 
t1t'alt with. 

The supervisor may now make a visit to the various shops, bearing in mInd 
any boys whose timekeeping or irregularity at evening Classes caU fOl' inquiry. 
He looks out for boys who have been recently engaged and makes a friendly 
Inquiry as to tbeir progress. Otber boys are on the lookout for him, being 
Bnxlous to make inquiries or complaints wh,ich perhaps, would seem trivial to 
the foreman, but which the supervisol' knows may be of real importance 'to a 
boy. Tbe foreman also may have complaints or suggestions to make. If these 
mattcrs can not be dealt with speedily on the spot,arrangementS are made, for 
special interviews. Such Il]terviews take up a portion of each day. Every 
case of dismissal or of a boy giving notice is a mattel' for inquiry on the part 
of the supervisor, and he is frequently able to adjust matters so that both boy 
and foreman are satisfied. 

The weekly visit of the Home Office certifying surgeon calls for the super-' 
visor's presence, espeCially when boys are examined as to their fitness for night 
t'mllloyment. He is in a position, from the knowledge gained at his preliminary 
interviews with tbe boys, to draw the doctor's attention to any physical weak
ness which, While of little Importance iu itself, may pro\'e a dangel' to the boy 
as a result of his cmployment. He can a1'l'llnge for a reexamination of boys 
whose health seems to be affected by working at night, and keeps a record of 
all cases where boys are declared unfit for any work other than in the day
time, so that arrangements may be made, if necessary, fOl' the transfer of a 
boy to a department ~here there is no night employment. 

On most dayS the supervisor has visits to mllke. These lllay be to local 
schools or members of care committees, but generally they al'e visits to the 
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boys' homes, made in order that parents lllay be consulted and made aware 
that an interest is tak€'n In the boys, and that the cooperation of the parents 

" with the supervisor is desirable. Matters of health, wages, timekeeping, prog
ress, companIonship call for such visits which are made, not for the purpose 
of lodging complaints, but in order that friendly inquiry may help to make 
things better for the boy and prevent him going astray at a critical period of his 
life. Experience shows that such visits are w€'lcomed by the parents, while 
the boys sometim€'s ask the supervisor to call at their homes in order that the 
parents' consent may be given to some change which the boy desir€'s. 

In cases of accident or sudden illness the torem€'n send for the supervisor, 
to whom they leave the responsibility of seeing that proper treatment is given, 
either in the works ambulance room or, if necE'ssary, at the local hospital. 

After the night turn has commE'nced the supervisor mnkes another round of . 
the shops, with the same objects in view which called for his E'arlier visit. 
He will also have been sought by some of the boys engnged on nlghtwork befnre 
they entered the shops. 

In the evenings the boys' club calls for the supervisor's time. Footbnll or 
cricket comnlittees ask his advice or help; h~ has to see that the fixture list 
is kept full; he arranges evening concerts, billiard matches, or contests for 
which the club has facillties. It is here that he gets to know the boys 

well. • • • 

489. The following statement recently received from a large muni-
tion works"is also of interest: • 

In the early part of last year a cadet corps for lads between 16 and 18, aud 
a boy scout troop for boys between 14 and 16 were started, and in both caseIJ 

were restricted to lads employed In the factory; over 100 are enrolled in the 
former and between 60 and 70 in the latter. Some of these scouts have gone 
through a primary fil"St-aid course. amI several of them are learning the duties 
of auxiliaries to the fire brigade. They also rend€'r every assistance in their 
power on the occnsion of any socinl or athlE'tic event. 

Whilst on the subject of boys, we would point out thnt every boy, on being 
engRgetl by our labor bureau to work in this factory, receives a notice asking 
him to call at the welfare depar~ent to see our welfare supervisor, who takes 
full particulars of the boy's circumstnnces nnd points out what facilities are 
suitable in each case, e. g., scouts or clldet corps, technical classes, etc. 

At the pr€'Sent moment about 300 of our boys, lIS well as a good many girls, 
are attending €'vening classes. These boys are gi'fen facilities for getting away 
In time to attend such clas.<;I€'s. 

Every new boy is medically examined after he lias been at work in the fac
tOl'y for a fortnight. At the Y.:M. C. A. a gymnastiC clllSS is held for youths 
every Friday and :Monday evening, and eyery Sunday afternoon a youths' red 
trlaugle club and tea. 

CONCLUSION. 

490. For the reasons already stated the need for the welfare super
vision of boys has not been so readily recognized as in the case of 
women and girls, and progress has been slower. .Time has been 
required for securing appreciation of the need by the foreman and 
the local trades unions as well as by the employer. Apart from this, 
under existing conditions, it has been a matter of considerable diffi
culty to find suitable candidates for posts as they were established, 
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though this difficulty has grown somewhat less as the need has become 
better known.' Over 150 appointments of welfare supervisors are 
known to have been made up to the end of April, 1918, 'and the com
mittee have little doubt that the movement is now steadily gaining 
force.' .As in the case of the welfa·re supervision of women it is as 
yet too early to form allY final judgment as to the work now being 
done or as to the lines on which it is likely to develop in the future; 
The committee have, however, substantial grounds for the view that 
the work has commenced on sound llnes. The need for overcoming 
initial indifference or opposition has not been without its compen
sating advantages, since it has tended to prevent hasty and ill
considered schemes or appointments, and thus to reduce causes for 
misunderstanding and suspicion. 

WELFARE SUPERVISION FOR HEN. 

491. Though the.committee in their memorandum No.2 on Wel
fare Supervision recommended the appointment of a welfare super
visor for men wherever 500 were employed, they have always recog
nized that the prQblems involved were much more difficult than in 
the case of women or boys, and they did not anticipate anything but 
a gradual development, even had the difficulties in the way of obtain
ing suitable men for the work been less insuperable than they are, 
and must continue to be, so long as the war continues. The whole 
question is intimately connected with that of the establishment of 
works councils, and it is interesting to note that so recognized an 
authority as lIr. Sidney Webb has re~ntly suggested that 8_ 

Such subjects as the cleanliness, ventilation, lighU/lg, and temperature of 
the work place (upon which maximum efficiency depends much more than man
agers commonly realize) : the hours of beginning and ending work; the inter
vals tor meals: the dates ot holidays; the welfare arrangements, Including 
especially the accommodation tor meals: the precautions against accidents; 
the benevolent funds: the workshop rules, and any arrangements about fines, 
deductions for breakages or inferiQr work, or charges made for requisites of 
work, or for hot water, etc .• together with any alleged infringements of work
shop rules or district agreements as to wages or hours, might all be consid
ered with advantage by such a workshop committee, and brought to the notice 
of the management at a Joint conference. 

492. In the immediate future at any rate it appears probable that 
any welfare work among men will generally grow spontaneously out 
of the work of the welfare supervision for boys. In several instances 
already a boy welfare supervisor, usually at the request of the men 
themselves, has found himself called upon to deal with matters affect-

'For the assistance of employers the miniStry have established a panel of suitable 
candidates. 

• An a_elation of boy welfare BUPervisors Is being formed. The aetlng chairman III 
Hr. C. W. Hodder, Hessrs. Denny '" Co., Dnmbarton. 

• The Work. Hanager To-Day, by Sidney Webb; LongmanB Green'" Co., 11117. 
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ing their welfare. He naturally sees much of them, and if of the 
right type soon establishes friendly relations with them. If a men's 
recreation club.is started, he is likely to be asked to assist in its 
organization, or he may be selected to act as secretary of a work
shop committee or works council. Often he is in charge of the .first
aid arrangements, which are available for men as well as for boys. 
He is not infrequently consulted by men in regard to personal diffi
culties, and one welfare supervisor reports that he has had over 200 
such inquiries in a few weeks. . 



SECTION XIX.-WELFARE OUTSIDE THE FACTORY. 

493. In previous sections the committee have dealt mainly with 
the health and welfare of munition workers as affected by the eon
riitions of employment inside the factory, and have only referred 
incidentally to other conditions of almost equaliniportance outside 

, the factory, such as housing, transit, and recreation. The demailds 
for labor in munition areas have involved the employment of lar~6 
numbers of workers at places remote from their own homes, and have 
tllils raised problems of first importance for the physical and moral 
welfare of the nation, and especially of women and girls. In the 
earlier stages of the 'Val' these problems were mainly left to the 
energy and initiative of private bodies and of individual firms, who 
took steps to provide hostels, to find lodgings, and to provide facili
ties for recreation. The local advisory committees appointed by the 
central advisory committee op. 'Vomen's 'War Employment (Indus
trial), though primarily established to assist the local employment ex
changes in the recruitment and distribution of workers, found thein
selves concerned with problems of transit, housing, and welfare. 
Much valuable work was performed through the agency of these 
various bodies and committees, but their usefulness was frequently 
limited by the lack of the requisite organization and funds. They 
were dependent for funds upon voluntary sources, but the localities 
in which by the action of the State the munition workers were con
centrated were not always wiI1ing to: contribute to what they oft~n 
not unreasonably regarded as a matter of natio~al rather than of 
local concern. 

494. The committee, in their memorandum No. 17 (Health and 
Welfare of Munition Workers Outside the .Factory), which was sub
mitted to the ministry, in. Jannary, 1917, thus summarized the 
position: By the agency of the State women and girls are being ex
ported from their homes and imported into munition areas; by the 
agency of the State the liberty of the individual to throw up her 
work and to take her labor elsewhere is restricted. 

495. On the State, therefore, the responsibility lies, not only for 
suitably housing these transported workers but also for. securing 
the safeguards needful for their health and morals, the mamtenance 
of which is essential to the nation. 

496. TllOllgh the restrictions on the movement of labor have since 
been removed, t'he proposition still holds good that it is the duty of 

233 



234 INDUSTRIAL HEALTH AND EFFICmNCY. 

the State to determine the nature and extent of the provision to De 
made in each area and to ·take such steps as are requisite for its 
attainment. Every advantage should be taken of existing facilities 
and .experience possessed by local bodies, whether voluntary or statu
tory. In the opinion of the committee the aim should be not to sup
plant the work of these bodies, but to supplement and coordina.te. 
In submitting the memorandum to the ministry the committee sug
gested that it was necessary not only to provide or aid the provision 
of hostels, maternity homes, and facilities for recreation, but also to 
arrange for the appointment of local officers, whose duty it would be 
to organize outside welfare in all its aspects in their particuIa.r 
locality. It was added that these officers were likely to need assistants 
for the inspection of lodgings, organization of recreation, and other 
similar purposes. . 

491. Though various departments of state-as, for example, the 
Ministry of Labor and the Home Office-are in various degrees con
cerned to secure a proper solution of the. problem& at issue, it is clear 
that the primary responsibility must rest upon the Ministry of 
!of unitions as the department responsible for creating the need. In 
~1rI rch, 1911, the Ministry of Munitions definitely recognized their 
responsibility for outside welfare, and through their Welfare D~part
melJt arranged for the appointment of a number of extramural wel
fare officers. At present there are about 20 of these officers, who 
are stationed in the principal centers of munition work. Their duties 
to some extent vary according to the needs of each locality, but they 
are normally concerned with the following matters: 

(a) Provision for meeting girls and providing them with suitable 
loogings; 

(b) Registration and superVision of lodgings; 
(c) Care of sick and stranded workers; 
(d) Day nurseries for children of munition workers; 
(e) Transit facilities; and 
<I> Provision of recreation facilities for women and girls and 

occasionally for men also. 
498. As in the case of welfare supervision inside the factory, expe

rience shows that these officers have many opportunities for useful 
work outside their specified duties. There is little doubt as to the 
valuable effects produced in a locality by the presence of a definite 
person to whom women and girls can apply for help in a moment of 
difficulty or emergency. 

499. The problems connected with the welfare of the worker out
side the factory may be roughly grouped under four heads: 

(a) The recruitment of suitable workers; 
(b) Housing accommodation and transit; 
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(c) Sickness and other personal qusstions; and 
(d) Leisure. 
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500. It will be eonvenient to set out shortly the problems which 
fall under each of these heads, and to state briefly what is being done, 
and what, in the opinion of the committee, should be done to meet 
them. . 

t'lllllLEClLUITliIElIrT Oll SUITABLE WOlLK.El1S. 

5U1. The problems involved in the recruitment of suitable workers 
• lind their conveyance to the place of future employment are primarily 

t he concern of the Ministry of Labor. 
,";02. Only normally healthy, clean and wholesom.e-minded wom.en 

a·"d girls should be exported.-In some cases women and girls received 
in lodgings and hostels have been found to be in such a condition of 
l)erson and clothing that the assistance of the sanitary authority had 
to be invoked for cleansing or disinfection. In other cases women 
and girls have been imported who suffer from physical q.isabilities 
or are in an unsuitable physical condition. In some instances women 
of bad character have been associated in lodgings or hostels with 
respectable women and girls. Such instances, even if not numerous, 
exert far-reaching effect, and rumors spread quickly through a neigh
borhood, losing nothing by repetition, and cause many housewives to 
cwse their doors against munition workers as lodgers. 

503. The committee accordingly suggest that all women and girls, 
before being exported, should be examined by a doctor or by a nurse 
working under his supervision. They are glad to learn that arrange
ments to this end have been made by the Ministry of. Labor with the 
help of the Ministry of Munitions. • 

504. Mothers of infants or of families of Jl0'ltng children should not 
be exported.-The arrival of mothers in a town accompanied by quite. 
young infants, or three or four young children, having traveled long 
distances, is by no means uncommon-the mothH is attracted, in the 
absence of the father on active service, by the prospect of high wages 
in munition works, and brings her baby or children with her. To find 
lodgings where these are not unwelcome, and where some one will 
'undertake the care of the children while the mother is out at the fac
tory, is no easy task. The committee consider that this practice of 
taking children across country by train to some distant munition area 
and leaving them to strangers all day or all night should be discour
aged, and they suggest that inquiry into s'lch matters should be made 
ut the source of supply by the nurse mentioned above, or by volun
tary helpers of experience. 

505. No woman or girl should b~ exported without a sufficiency 01 
clothing Of' of t'IlOM!f.--Women and girls frequently arrive at muni
tion centers without luggage or any eIothing except what they are 
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'Wearing, and without any money; they are often hungry and thirsty, 
having had no food on a long journey. In some cases poverty is the 
cause, in many others the reason given has been that they had heard 
that everything necessary, including the first week's lodging, was 
provided free. As the first wages are not due for a week, and fre
quently are not paid until after 10 days or a fortnight (the first week's, 
or a few days' wages being kept back,) the plight of these women and 
girls in a strange town is not only uncomfortable but a serious 
danger. 

506. The committee accordingly suggest that information should 
always be gil"en at the employment exchange, "Verbally and by printed 
notices, that sufficient change of clothing, as well as money for emer
gency expenses on the journey, must be taken. When the need "4; 
proved, financial help should be forthcoming from a fund adminis
.tered locally, safEk,auards being taken for the refunding of the loan 
out of wages. The practice already sometimes adopted of gil"ing ad
TRnces pehding the first payment of wages might be extended. 

507. Travelers across country should be seen of! and met at the 
station.-The need for this protection of those unaccustomed to truel, 
.especially if the distance is great, is well recognized. Where such 
services hal"e not been organized, serious inconvenience and evil has 
arisen in many instances. To meet these difficulties, arrangement.., 
are generally made for local agents to see the women and girls off by 
train, receil"e them at the station on arrini, and direct them to their 
employment exchange or lodging. In some cases arrangements bal"e 
been found necessary for meeting parties in the course of their jour
ney, when they have to change stations or trains. The Ministry of 
Munitions have made an arrangement with the Travelers' Aid. So
ciety for meeting workers at junctions, and also on arrinil, and con-

• ducting them to their lodgings. 'There necessary, light refreshments 
are provided. At one junction a special canteen has been established 
by a local cOlllmittee. 

HOUSING ACCOMMODATION AND TRANSIT. 

508. Suitable and sufficient board and lodging should be pro\'jded 
for all exported women and girls not otherwise provided for. "For 
this purpose there should be provided-

(0) Reception or clearing houses; 
(b) Lodgings; 
(c) Hostels; and 
(d) Convenient means of transit. 
509. A reception or clearing house should be provided for any 

'Women and girls arriving without having secured lodgings, and for 
whom such canno~ be found before nightfall, or whose circumstances 
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or condition make it difficult to· allot lodgings without further in
quiry. Such a clearing house has already been provided in some dis
tricts, generally with the help of the Ministry of Munitions, and is, 
indeed, essential in localities where large numbers of women and 
girls arrive by train from distant places, often late in the day, with
out any arrangements having been previously made· for lodgings. 
The house needs to be suitably equipped for receiving all classes. It 
should be under the charge of a lady superintendent with consider~ 
able experience in dealing with women under any emergency; she 
should preferably have had some nursing training, and be a person 
of kindly, tactful character. The inmates should have separate 
cubicles, adequate washing and bathroom accommodation; and facil
ities for washing clothing should also be provided. Good plain ap
petizing food and a cheerful, warm sitting room are necessary; .A 
homeless woman or girl, full of vague fears at taking upunaccus
tomed work, especially in an explosive factory, may spread uneasiness 
and even alarm among her associates. Depression and fear are con
tagious, and have been known to cause many to return home the day 
after arrival. But cheerfulness and courage are also contagious, and 
the influence of a lady superintendent or voluntary helpers among 
new arrivals at a reception hostel is of great value. The stay is gen
erally only for a night or two-a week should, unless the case is excep
tional, be the maximum-the inmate~ being found suitable lodging 
at the earliest moment. At some of these reception hostels arrange
ments are made with the factory to refund the cost of board and lodg
ings from wages on the first day by conS'ent of the employee. . 

510. Lodging8 with or without board in a family is the readiest 
and generally the most acceptable arrangement for women and girls. 
In 1110st centers of munition work some efforts have been made to 
obtain information as to possible lodgings, visits being paid and lists 
of lodgings prepared. To begin 'Yith voluntary effort was mainly 
relied on for this purpose working under a voluntary organization or 
local advisory committee. Experience, however, proved that for an 
efficient list constant visiting was necessary in order to secure up-to
date information as to lodgings actually vacant, and as to those 
which were suitable in character. Difficulties also sometimes arose 
from overlapping of different agencies, and in their memorandum 
No. 17 the committee, while cordially recognizing the value of the 
work being done, suggested the necessity for a larger and 1I10rs 
elaborate organization than could be carried out by volUJ.~tal'Y e~ort, 
and they urged the desirability of establishing some syst~m of bIllet
ing analogous to that employed for army purposes. ~urmg the. past 
12 months the ministry have established speciallodgmgs commIttees 
in 8 of the principal munition districts, and 100 lodging inspectors 
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have been employed in dealing with the many problems involved in 
the' satisfactory housing of large numbers of girls in lodgings. 

511. On the 24th of :May, 1917, the billeting of civilians act, 1917, 
was passed" 'to make provision for the billeting of persons engaged 011 

work of national importan<:e for the purposes of the present war." 
A central billeting board was established, consisting of representa
tives of the Government departments concerned and of other suitab),· 
persons. 

512. The method by which the board proceeds is to set up a local 
billeting committee on which are represented the local authorities, the 
local lodgings ~ommittee (if one already exists), the employers, and 
the workers. An executive officer (who may be. a man or woman) is 
appointed, who with the assistance of investigators makes a house to 
house canvass of the town and afterwards as an officer of the com
mittee adjusts as far as possible any complaints which arise between 
limdlady and tenant. Where the problem is chiefly concerned with 
men. a male officer is appointed; where it is chiefly concerned with 
women there is usually a woman officer. The local committee has 
power to fix scales of payment for lodging and accommodations sub
ject to the approval of the central board, and to guarantee payment, 
up to a reasonable extent, of charges incurred by defaulting lodgers. 
:Machinery is in operation for recovering such charges from the 
defaulter, but in no case has it yet been found necessary to prose
cute under the act. No compUlsory billeting has yet taken place, and 
though compulsory powers are contained in the act, they are prob
ably unworkable in practice. . 

In the areas referred to them, the amount of accommodation which 
would be obtained by compulsory billeting is, generally speaking, so 
slight as to be negligible, practically all the available lodgings being 
obtainable by voluntary means when once the payment of rent is 
guaranteed. A surprising number of voluntary lodgings has been 
forthcoming even in the most congested areas when once a house to 
house canvass has been made, and on one side the patriotism and good 
feeling of the people as a whole has been appealed 'to, and on the 
other they have been secured against loss. In one of the most 
crowded centers 900, and in another 1,500, additional lodgings were 
found to be available after such a canvass. In one area, 'where the 
importation of additional labor has decreased, it has been found 
possible, in conjunction with the medical officer of health, to relieve 
the worst cases of overcrowding. This, of course, is only possible in 
cases where the supply of billets exceeds the number required to 
satisfy the demand of imported workers lor aC,commodation. 

In cases where the Ministry of Munitions has already been employ
ing lodgings investigators under the extramura.l welfare officer a 
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certain number of these investigators are usually tra.Ilbferroo to 
the billeting board. An arrangement is come to whereby cases of 
hardship and distress which the billeting officer comes across in lodg
ings are referred to the welfare officer for assistance, and she retains 
one or two of her original staff to assist in dealing with these. The 
billeting officer and the welfare officer are therefore in close touch in 
all questions relating to lodging accommodation and are often able 
to be of considerable use to each other. 

513. H08te18.-In most areas, however, the problem is one not of 
lodgings but of housing. The towns were underhoused before the 
war, and the importation of large numbers of munition workers has 
simply served to accentuate a problem which already existed before 
the war. In a number of areas the Ministry are accordingly assist
ing local authorities and private firms to carry out new schemes for 
increasing the permanent housing accommodation ·of the locality. 
But such schemes are not in themselves usually sufficient, and it has 
been found necessary to supplement them by the provision of tem
porary dwellings, hostels, and hutments. Prior tc the war hostels 
were provided by firms for the accommodation of their workers. A. 
number of boarding houses for educated working women and for 
workingmen were also in existence. In addition, voluntary bodies 
and private persons had provided hostels intended to afford decent 
acc6mmodation for girls with low wages; these were of necessity 
not run on a commercial basis. Conditions arising out of the war 
have led not only to increased provision by voluntary bodies, but 
have caused the Minist;y of Munitions, acting either directly or 
through private firms, to erect temporary hutments, providing in 
some instances for many thousand workers. Such provision is· not 
to be rt>garded as in any sense a permanent solution of the housing 
question, but simply as a temporary measure essential for the health, 
comfort, and efficiency of the workers who have been temporarily 
imported, not only into manufacturing towns but also into villages 
and rural districts. The following account of the experiences of a 
single district represents conditions which are by no means unique: 

Owing to the great influx of work people into this comparatlvely tiny village, 
It soon became apparent that housing would have to be IIrranged, We therefore 
('entered our efforts on thIs, with the result that we caused 1)ou5es to be built 
"n the Garden City principle, and there are now houses stanrling which were 
huilt by our own Instigation, to the number of 625 on one estate, and on the 
other 100. In addition to this, we scoured the neighborhood and rented as maDY 
hll'ge unoccupied houses as we could lay our hands on. In this way we &i'e now 
in possession of OVE'l' 70 hostels, where we house 1,600 people. The statp. of 
affairs at present is such that we have a long waiting list of people who desire 
to reside in the place. As 800n liS sanction is obtained we shall immediatelJ' 
start building houses, of which quite 1,000 are absolutely necessary. 



240 INDUSTRIAL HEALTH AND EFFICIENCY. 

514. For various reasons hostels have 110t always been popular. 
The objections most commonly put forward by women and girls and 
by their trades-unions have included the following: , 

(a) Girls dislike the idea of living in large communities or of 
spending their leisure hours with the persons with whom they work 
and with whom they may have no sympathy or social affinity. 
, (b) However well organized a hostel may be, some restrictions ou 
personal liberty are inevitable. 

(c) Where a hostel is provided by a private firm the girls are sub
ject to the control of the firm during the whole 24 hours. If they lose 
their job they are likely at the same time to lose their place of board 
and residence. 

(d) Hostels are not always self-supporting, and girls object to 
being ," beholden" to anyone, most of all to the firm by whom they 
are employed. : 

515. :More recently the numbers seeking admission to the hostels 
have steadily increased. It is not easy to determine how far this 
increase is due to a change of attitude in regard to the above points 
of objection, or, on the other hand, to improvements in the organiza
tion and management of the hostel and to the greater difficulties at
tending housekeeping in lodgings. In any case there can be no doubt 
of the essential importance of special care and attention being be
stowed on the planning, equipment, and management of hostels. 
Some detailed suggestions on these points are given in Appendix F 
and only one ot two points need be referred to here. 

:Much depends upon the personality of the superintendent and upon 
the character of her assistants and staff, who should be carefully 
chosen and controlled. As much freedom as is compatible with good 
order should be allowed; the inmates are independent workers not 
living under any community rule. The bedrooms should be separate 
self-contained cubicles. The dining and recreation rooms should be 
bright, airy, and well warmed. In addition the need should be recog
nized for rest and companionship of a few friends, and should be met 
by the provision of a sufficient number of small sitting rooms. The 
absence of these has doomed otherwise satisfactory hostels'to failure, 
since many women and girls soon tire of organized recreation night 
after night, and having worked hard in a factory for many hours 
era ve the quiet rest of a room more nearly resembling home. 

516. Transit.-The suitability of the lodgings and housing accom
modation of a district is closely affected by the existence of reasonable 
facilities for traveling between the place of residence and the factory. 
The committee have been gt'eatly impressed wit)l the extent to which 
health, temper, timekeeping, and output suffer, when to the day's 
work is added the discomfort and fatigue of long walks in bad 
weather or in darkness, the long waits resulting from inconvenient 
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fler"ices, overcrowded railway carriages, trams, and buses. .Ad
mittedly the problems involved in the' conveyance of large numbers 
.of workers at particular times of day are not easy of solution and are 
increased by difficulties of staff and rolling stock creat~d by the war, 
but experience conclusively proves that additional and more con
veniently timed services can be provided ; shelters at tram and OIlmi-
11IIs termini have been erected. In some districts special Heets of char
II-banI'S have been provided. In the darkness of early morning and 
lit night, if no lights are allowed on the railways, workers shouldJiot 
he crowded together in the darkness, and sl'parate compartments for 
.1\·onll'n are desirable. 

517. To sum up the evidence collected by the ~lIimitteeand the 
results of their medical inquiries have emphasized the large extent to 
which the capacity and efficiency of the worker are affected by unsat
isfactory conditions of housing and transit-conditions which fre
quently existed before the war, though they have undoubtedly been 
accentuated since. Sufficient attention does not appear to have been 
gil'en to the matter in the 'past, but it is essential that these factors 
should be taken into account in determining the best ~onditions of 
employment in different factories and areas. There can be d6 doubt 
'hat provision of better housing accommodation and of more rapid 
and conn'nient means of transit would have a benefieial effect on the 
industrial efficiency of the country. . 

SICKNESS AND OTHER PERSONAL QUESTIONS. 

518.,Arl'angements for sicl.·nc88.-Large hostels have, as a rule, 8 

small hospital with a nurse. Smaller hostels should be provided with 
sick rooms to which the patients may be removed if nursing and at
tention are needed beyond what the servants can render. But illness, 
e\"en of quite a temporary character, presents more difficulty among 
wOlllen and girls in lodgings in a strange place. For lodgers living 
with the family and sharing a room or a bed with other lodgers ill
ness is a great misfortune, and may through neglect become very seri
OllS; it· may, if infectious or contagious, be a source of. danger to 
others and cause absence from work of many who are needed at the 
factory. Home visiting by the factory supervisor and the better or
/!nnization now generally established haye undoubtedly served to 
hril1O' such cases to the notice of welfare officers and to secure suitable 

b . . 

treatment. They haye also sen'ed to bring to light cases of girls who 
are sufficiently unwell to be out of work for a few days or sometimes 
longer, but who are not ill enough to require hospital treatmelit. 
Here again action is necessary to prevent hardship and distress. In 
.me im;tance an arrangement has been made with a Government hostel 
under which a certain number 15f beds are reserved fOl·.these cases and 

80935°-19--16 
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.are filled on the recommendation of the outside welfare officer by girls 
·who need rest and good food for a day or two. A certain number 
4)f rest homes have been established to which workers can be sent, and 
.special provision for sending them to convalescent homes has also 
been made. 

519. Stra'Hded u·or~·el'$.-A certain number of gil'ls come to nnmi
tion CE'nters not through the agency of the employment exchang~ and 
are eithel' unable .to obtain work or have after a short experience 
proved nnsuited to the 'Work and become stranded, oftenwithont 
·money enough to rcturit home. Such girls frequently require assist
ance to obtain other and more. suitable work or to return home. 
'Where girls are dismissed through no fanlt of their own they ilre 
under certain conditions pl'O\'ided through the ministry with repatri
ation rail way, warrants. 
. 520. M atm'nity coses.-The nmnerollS and urgent problems in
:voh"ed ill the care and treatment of .maternity problems have 'already 
peen discussed in Section IV, and need not be again referred to. 
rhe question invoh-ed in the provision of day nurseries for tlle cbil
drenof munition workers arc also discussed in that section. 

LEISURE. 

521. Rec·reation.-Emphasis has already been laid on the impor
tance of recreation in providing the relief from monotony and the 
change of en\'ironment which arc essential aids to recovery from 
fatigue. The question is one of special importanc~ in areas where 
large numbers of workers have been congregated, and are thus de
prived of the means of recreatIon to which they are accnstomed. 
Especially should the leisure of the week-end be provided for. This 
important matter can not be left to chance. If opportunitie..'! of 
lI'holesome amusement, refreshment, and recreation are not provided, 
the public houses and less desirahle places of entertainment may 
benefit, but everybody else suffers. . 

Until recently there has not been in any munition area a sys
tematic attempt to cope with the problems of industrial recreation, 
or even to coordinate the activities of snch organizations as exist. 
The committee are, however, glad to recognize the increased atten
tion now being paid to the subject. The cluhs established are Yery 
varied in character and pro\'ide for men and wOnien, as well as for 
boys and girls. In addition to t.he usual games, indoor recreation 
includes concerts, dances, theatricals, lectures, cinemas, classes of 

. various kinds, including 'physical exercises, dancing, and dress
making. Open-air provision includes games, swimming, and open
air camps. Mixed clubs for men and women are increasingly popu
lar, and most of the central schemes referred to below contain at 
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.least one mixed club, Thenecd should not be overlooked fOl' pro
viding small clubs easily accessible to tired workers, who desire'quiet 
occnpation, and may not wish to journey to more central institutions. 
In more than one instance, it has been found practicable to ilrrange 
for well-to-do residents to offer hospitality in their own houses dur
ing Saturday and Sunday to parties of women and girls, and to 
allow the use of their gardens in summer. Such facilities are greatly 
IIppI'eciated, and may do much to remove class prejudices and mis
undel'standings. 

Uecreation schemes are generally of one eftwo kinds: Central 
schemes available for all workers in the district, and factory schemes 
which are confined to the workers in a partiCUlar factory; 

522. In a considerable number of areas, central recreation schemes 
have been set on foot through the cooperation of the civic author
ities, existing agencies, the employers, and the workers, It is indeed 
an essential of the succesS of any recreation scheme that the workers 
should take a large share in the management, and that care shoulcl 
be taken to provide what they themselves desire, Arrangements 
have been made for cooperation with the juvenile organization cOIn
mittel'S, which are being established throughout the country by a 
central committee under the auspiceS of the home office. These com
mitt{'('s arc being encouraged to deal with adults as well as juvep.iles, 
and so to facilitate the establishment of 'schemes embracing the 
whole industrial population of a town. Under certam conditions 
(see Appendix K), contributions by empIoY(>l's torecreation schemes 
may be written off as a working expense. 
'The most lletllileu central scheme which lias yet been worked out is that (If 
nil"nlll1~lullll, Th{'re is a finance committee. of Which the 'Lord Mayol' hi 
chnil'nulII, an executh'e committee on which are represented \-arious organiza
tiOIlS 1I1l{1 Indlvitluuls Interested in recreation. The elty Is dhided into 14 
areos, ('neh of whleh hilS Its own 8rea collllllittee consisting partly· of employees; 
each committee lIas It 1'{'preSeJltative on the cenb'al executive cOillll1ittee, The 
ftnlllll'll cOllllllitt{'e hus complete control Ovel' all the funds rlililed and applicll
tiollS fur funds come to It from the executive committee which is responsible, 
for weigllillg ilie various claims of tile different areas or different organizations 
one agnillst the other. Girls' and boys' clubs, recI'cation balls, playing fields, 
and olJen-air concel'ts al'e aillong the activities supported, The following state
ment by the welfare supervisor of a loral factory affords some ~ndication of 
the vallie of tile work: 

.. Welfare work In Birmiugham is yel'y much helped by the extremely good Clllbil 
stnrtl'll by the Ch'ic Ra'l'eation League. Tbere is one near our factOl'Y to whkh 
a 11I!':;e 1Ilimber of our gil'ls go, and I have fouod it the very ~reate5t help to IUP. 
in my work, III this club the girls have drilling, dancing, sillging. emuroltlel'Y, 
ilr{'ssmllking. millinery, drmu!ltic, and shorthand classes, amI, in suwmer, 1'lt1ll
bles. cyele rides, swimming alld tennis in conneetion Witll it. I go myself I'CIl:11-. 
larly, A c1nb, of this sort is more satisfactory than one belonging ao!l limite<! 
to employees of the works; it is wore of a cliallge fOl' the girls •. TluW CHIl meet 
frienlls who go to other factories; with lurger numbers it is possihle to run :l 
greater "lIriety of clal'f;es. I can not speak too strongly Llf the importance I 
pttnch to these clubs, and auy success 1 have bad in my work I attribute lurg>::ly 
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,to the vl'ry plea!'.ant condition':'! ulltll'r which I got to know 'a large number' of 
~irls out of work hours at the Civie Recl"€ation League Club. It is neither com
fortable nor good discipline to talk to the girls more than is absolutely ,necessary 
in work bours, and unless one does talk to tIlem they will never dare to come for 
help and advice on the many small points that are always cropping np in a large 
faetOl·Y. One shop bas a ladies' football clnb, bnt I am boping tIlat next year 
the Civic Recreation Ll'ague may ha,·e started hockl'Y and netball teams and 
that the girls will jOin those instl'ad. ,I feel most strongly that the' playing of 
game' idea is in many cases lacking, and any,possible kind of organized gume 
should be encouraged in every way." 

In other centers, instead of ODe big comprehensive schl'me being set on foot 
fit once, a small central club has started liS a nucleus, and from that developments 
bave gl·adually sprung. In one case a girls' club was first set on foot, a boys· 
cadl't corps speedily followed, and the town in question is now contemplating an 
ambitious scheme for. a people's palace. A most encouraging sign ,has been the 
intl'rl'st and cooperation of the tradl's-unionists, botb men and woml'n., in certain 
al·l'as as soon as thl'Y haye rl'alized the elasticity and freedom of the schemes. 

523. Central schemes are, on the whole, to be preferred where they 
can be established, but in many cases, owing to the isolated position 
of the factory, the lack of local initiative or other causes, provision' for 
recreation can only, or, at any rate, can most conveniently be made in 
connection with a particular firm. It forms, indeed, a natural develop
ment of the work of the welfare supervisor, and the committee are 
"(·OlH"inced that their acti,·ities have proved of the highest value and 
113\"e been widely appreciated. Factory schemes are, however, liable 
to be objected to by the workers on the gmund that they represent an 
(!ndea,·or on the part of the employer to bind them to the firm, or be
cause they object to being tied to the works during their leisure time'. 
Apart from this, a proportion of the employees may live at such a df;~ 
tnnce from the factory that they are unable to a,;ail themselves ,of 
factory clubs. In such cases employers have sometiines found it 
desirable also to contribute to central schemes if they exist. 

52-1. The following account has been recei,·ed from a firm whose 
works are situated in an isolated position: 

On the social side evel1"thin;; possible :s hl'ing done to interest and amuse ou! 
('llIployees after working hours. 'Ve have a good works orchestra, and our brass 
baml is being organized, as there is plenty of tall'nt in the factory. This neigh
borhood suft'ered a very severe blow when the theater was butut down. 'Ve are 
colllpelled to fall back upon a cinema anllex (wbich is merely a large drafty 
mBI'quee) and our Y. 1\1. C. A. hut as the only available buihlings outside the 
factory in which to hold entertainments. Our two mess rooms are in constant 
demand for sodals and dances and whist dlives, whicl1 are held almost every 
Saturday night, tile proceeds from which are always devoted to some charitable 
object, suell as tbe entl'rtain.nent of wounded soldiers and sailors, etc. The 
emllloyl'E's support most generously any collection lists whicb al'e S(>lIt roun<l 
the fnctory for charitable purposes. We had a four weeks' collection for 
C'JII"istmBS parcels for soldiers and sailors on active service which realized over 

• {600 [f2,919.90]. We also l·alsed owr BOO [$1,946.60] for the Victoria buffet 
fund, and at tbe eud of last Yl'ar U3S [$2,131.53] was collected to entertain 
the wives and ('hildren of ml'n from the neighborhood who bal-e gone to the front. 
This enabled us to enterttlin 1,800 mothers and children on tbe two consecutive 
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f::utnrdaY!!-.Tanuary 26 and Februal'y 2, A "isit from the Col{lstream Guards 
Rand was very D1ul'h enjoyed by our workers a few weeks ago,-and a novelty in 
tIle form of a recital by Mark Hambourg and the Gresham Singers last Sunday 
aftel'noon was hIghly appl'eciatP.tl by some 600 of our employees, 'At the y, ,M, 
C, A, hnt we have a concel't e\'ery Thursday evening and a lecture every Tuesday 
P'l'Plling and a mid-day lecture every Wednesday. 

"'ub.-Wlth rpgord to sports, our athletic club was thoroughly reorganized 
IlIlOt flI'ring, The following sections are now In full swing: Cricket, football, 
harl'iel'~. hockey, gymnafltlcs, "Testllng and boxing, and rifle club, We also hope 
io \llart In the npal' future bowls. tennis, quoits, and a 'swimming, club, Ladies 
nilt! boys are Inclutled in these sections as well as men, For instance, the rifle 
I'lub hill" a membership of 490 men. 53 ladies, and 51 boys, and the footbail sectioll 
492 lIIen and 60 boys. We also run a ladies' football team, There are also about 
80 la.'y members of the hockey !'Iection, Altogethel' \i'e have about 1,400 members 
•. t tbe athletic club, We m'e at present running an association football league 
In the factory In "'hich 18 teaws are competing, " 

A new sports ground has just been acquired, and we should in the neal' future 
he fnlly equipped ,,·!th good playing grounds for the v81'ious branches of sport, 
Thl'oughout, our I'hlef difficulty lias been tile securing of sufficient grounds for 
pIny, The above-mentioned grounds nre II desirable estnte situate close to the 
('IIIOI'ch, I'omprislng about 45 acres In all, with a large private residence; the 
Intl!'r we Intend titting up as a maternity howe (should we obtain the necessary 
/1 I'll lit frolll the 1IIInlstry). -The circumstances surround;ng the purchase of this 
ground are ext1'l'1IIely gratifying, inasmuch as we have the assurance 0:( the 
w/Orkers here that the whole of the money will eventuaUy be contributed by 
thelll!'lelves, Not only Is the' proposition one of welfare frOlu 'an athletic' point 
\Jf view. but a good housing venture, as It is proposed to build'lu due course, ' 

Alaga:l1lc,-In Jnly last we started the works magazine, with the double 
QhJeI't of (1) sa\'lng paper and labor by avoiding the printing and circulation 
lIf 1I0ti('('S on every "arlety of topic throughout the factory; and (2) giving the 
.,11Iplllyees ROme Idea of wllat Is going on in their midst and to keep befol'e them 
t1w Cllcilities that are oft'ered them fOl' recreation, etc, The magazine se~nisto 
hI) answeling Its double purpose very satisfactorily; 8,600 copies of the 'spechil 
Chrlstmlls number were sold, and the sales in an ordinary' month are now 
between 7,000 and 8,000 copies, An abundnnce of subject matter Is contributed 
frolll all parts of the factory. and the advent of the magazine is eagerly looked 
lorwal'd to each month, proving the need of such a channel to break .down 
III1BB prejudice and build up cooperation, 

525, The fol1owing statement gives some account of what is being 
done for the women workers at Woolwich Arsenal: 

Ahout 18 month!! ago, bearing In mind that many of the women and girls 
","ployed In the Royal Arsenal were living In hostels 01' lodgings away from 
home, I drew up and Inaugurated a scheme to provide for them social and 
eoJllcational facilities out of arsenal hours, The result has more than passed 
my expectations, as dUi'ing the above-named period some hundreds 1)f the 
"'omen workers have availed themselves of the opportunities offered, As many 
of the workers are engaged in processes necessitating a sitting pOSition while 
at wOI'k, it seemed to me that provision should be made to counteract any ill 
effects that might accrue from long hours of sedentary work; therefore I 01'

I'allged that gymnastics, physical exercises, Morris and country dancing be 
hwluded In the scheme, During the summer months swimming is alRO included, 
I 11m sure that It Is far better for women and girls to perform health-giving 
exercises under wise and trained supel'visionthan for them to walk about the 
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darkened streets of the neighborhood airule&lly. Many "1\"orkers are engagC!d in 
purely mechanical. proces.'1es, and for these I felt that _ opportunity should be 
given for them to use their reasoning powers and to develop tlleir intelligence. 
Therefore I arranged for classes In dramatic literature and elocution, Ums 
giving students a taste for good reading" 

A lal"ge proportion of tbe women being engaged on more or less' dangerous 
work, I felt it would be wise for them to have some knowledge of first aid, 
home nursing, etc. These classes are most popular and have attracted large 
numbers, many of whom presented lliemselves for special examination and were 
granted certificates -of proficiency by the London County Council. 

I desired to launch my scbeme williout Incurring expense or increased lia
bility on the part of the 1\Iinistry of Munitions. I applied to tile London 
County Council fOl' -the loan of a neighboring scI100l and met willi a ready 
response. On guaranteeing a sufficient number of students, the council offeretl 
to provide aUll remunerate instructors and instmctoresses, lInd even appointed 
a responsible mistress- to take charge of both _the teaching staff and student:'! 
and to keep in close touch ,,1tb me as regards llie carr;ring out effectively the 
c1etails of my scheme. A cbarge of Is. [2-1.3 cents} per student per subject is 
made for each session. In order lliat the hours of work at the arsenal are not 
-In any way interfered with I arranged that classes should sit both shift>;, the 
hours of instrQction being from 5 to 6 for the night shift, and f!"Om 8.15 to 9.15 

_ for ,the_ day shift. The curriculum includes such subjects as gywnastics, 
, pllysical exercises, 1\Iorris nnd country dancing, singing, dress and blouse mak
Ing, etc" I may add here thnt the men employed in the arsenal are permitted 
to join the singing, and the addition of their voices enables llie class to enjoy 
the rehearsal of four-part glees, choruses, etc. This class also has rebeal~l 
F.Jgar's Banner, of S1. George and assisted in the chorus or" the mystery play 
Eager Heart. 

__ At ,"ar~ing times the students arrange social gathel'ings onSuturduy even
'Ings; each membel' of the ClalSS is allow('d to invite a nonmember, and the girl:'! 
are specially encouraged to introduce tlll~ir male friends. In audition to the 
monthly socials, twiee at least during the st'.ason, the members of the grin

,nnstic classes give displnys at llie town hall antI in this way further recruits 
from the arsenal to the classes al'e obtained. The literature class also con
tributes a public pel'formance, producing scenes from standard plays amI 
nuthors. But though-a large number can IlDlll10 nttend these classes, tbere is a 
fal' lal'ger 1Il1luber who have no time fOl' recreation except on Suudays" I llie.re
fore, in coopemtion with lIIr. Howard Jones, ol'ganlzed Sunday conC'erts at the 
Woolwieh Town Hall, for which we olltllin the best tlilelit possible. and at 
which we elldea\"or to reach a very high standard and tone. These conrel'ts 
have done untold good; but now tbat the fllctories lire closing half dllYs 011 
SliturdllYs, I am proposing to ell'OP tile SUlldllY during tile summer months nlll\ 
or!!unize Saturday afternoon outings iuto the counh'y. 

Several bo<'key and football clubs have been organized througbout the winter 
ullIlel' the sUllel'Yision of !lowe of my stllff. 
~be mewbers of tile various classes and clubs from time to time bave given 

)1('l'forlUances tor the entel'taimuent of wounded soldiers. Another outcome of 
tte scbeme has been the inaugul"Rtion during tbe willter season of It S('I'il'S of 
l\:.n('Cs under welfare SUllel',"lsion. 

1)26. 'Vhat may be done on a smaller scale by an energeti~ we1f:n-6 
superdsor is illustrated by the foIiowing acco~mt: . -

"'e are in need of l'ecl'eatioll rooms: we have to use OUI' (lining rOOIl\'i for till 
recl"(>a tion schemes. III these dining roolllS we hn,"e It cinema holl nUll stage. 
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We have concerts, dance;;. or wllist drives aU throngb the winter. month .. '! every 
SatlIl'dny night. The girls' c10b rons a gymnasiom class on Wednesday even· 
Ings nnd n dance every l\Iondny, to which men and nonmembers are allowed to 
rome 011 payment of 3d. 

521. In 1915 the Maharajah Scindia of Gwalior generously gave a 
8uni of £6,000 for munition workers. Up to the presentubout three
qnaliers of tIlis sum has been distributed by the welfare department 
of the Ministry of Munitions on the development of schemes for 
reel'eution, including lectures and concerts in clubs and ca.nteens, 
pianos, lantern slides, books or pictures for clubs, orgallization of 
recreation, and a holiday camp' for boys. 
. 528. F'ac17itieB for dit,ine tt:orship, religious instruction, and spiro 
itual ministration according to the convictions of the various denollIi· 
nations are no less worthy of consideration for munition workers than 
for the .Army and Navy. The, existing local provision may not al· 
ways be adequate or convenientlvsituated. 

529, Public orcler.-To bl'ing ·large numbers of young peop[~ into 
any locality must increase the difficulty of maintaining public ordN' 
an<l good behavior at all times. Just as in university towns there are 
proctors and in military centers there are military police, so where 
Jarge nnmbers of women and girls are assembled for munition work 
.WOml'll police and patrols are required. Special dangers beset young 
WOlllen away from home and friends; the impossibility of exduding 
altogl'ther from those who flock into munition areas some women of 

'bacl character, the neeessity for subduing the lighting of streets and 
com"is and open spaces, and the change of shifts at the factory early 
and late-all contribute to conditions of difficulty for wbich tra,ined 
women aloe well adapted. A large number of women police are em· 
ploYl'cl by the Ministry of Munitions inside factories; in one area 
f'ight are employed by the ministry in the town itself. In many towns 
wOlllen police are now working successfully under tbe chief con&table; 
thl'y aloe uniformed and trained as recognized members of the force, 
and in some towns they are" sworn in.'· 'Vomen patrols have been 
fOllnd "ery useful working in coopel'8tion with the police. They are 
mOl'e especially llelpful in dealing with young girls wllose thought-
1e8sne:,:; may be placing them in the way of temptation. III the report 
of H. U. inspector of constabulary, Home Office, 1918, it is stated that 
7 COl lilt iI's and 2-1 cities show women as part of the actual strength of 
the police force. The inspector mentions in his report the dutie.,; 
allotted to women police. Among them" the maintenance of public 
deCOl'IIlll among girls upon whom the pl'esence and advice of women ill 
authority has a more restraining influence tban those of a man." He 
also 'comments on the good work done by women patrols,anc{ writes: 
"The sliccess of the women patl"Ols will, to my mind, provide strong 
argument for tIle employment of women in the i'eglllnr police force," 
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·:;30. The encouragement of sobriety amOl1g .tlte population is' an 
important branch of the welfare work; questions as to the number 
and the status of the public houses in munition area~, the hours dur-
ing which drinl~ may be sold, and other matters of a like nature, arise 
for consideration and action in accordance with the needs of each 
locality. -

531. Much has been done to improye the health and increase the 
efficiency of the munition worker by the reduction in excessiye ill'ink
ing which has been brought about through the restrictive measures 
of the central control board (liquor traffic) under the chairmanship 
of Lord D'Abernon and of which the committee's chairman (Sir 
George Newman). is a member. The statistical evidence which is at 
present available with regard to the effect of these measures deals 
with the general population, and does not include data lia ving specific 
reference to munition workers as a distinct class. It may, however, 
be assllll1ed without question that any gene.ral movement in the preva
lence of alcoholism must necessarily affect the industrial classes as 
much as, if not, indeed, more than the other sections of the commu
nity; so that, if there has been any considerable decrease in alcoholic 
mortality and alcoholic disease in the population at large, it is clear 
that there must haye been a corresponding, or enn greater effect of 
the same sort in tile case of munition workers. And the statistical 
evidence that such a decrease of alcoholism has, in fact, occurred is 
definite and com·incing. Thus, taking the figures for the prewat 
J1ear 1913 as the basis of comparison, the returns of the registrar 
geneml show that the mortality from chronic alcoholism, which in 
1,914 showed a slight decrease in the case of females and a slight 
increase in the case of males, fell in the following year by'22 per 
cent in men and by 19 per cent in women, and in 1916, when the 
)'esb'ictiYe orders of the control board were in operation over the 
greater part of the country the number of deaths from this cause 
dropped by no less than 44 per cent and 54 per cent in males and 
females, respectiYely. This downward movement continued in 1917, 
the figures for the 12 months being 67.8 per cent below the 1913 
standard in the case of men, and 69.1 per cent in the case of women. 
Deaths from cirrhosis of the liwr show a similar decrease, though 
smaller in degree, as would naturally be anticipated, having regard 
to the chronic nature of this affection and the limited extent to which 
its pl'ogres~ can be delayed e,'en by rigorous abstinence ,from alcohol. 

532. Statistical data of a compllrable character referring to alco
holic disease are unfortunately nry scanty, but, so far as they are 
aVllilllble, they fully agree with the mortality returns of the registrar 
gl'nel'al in showing a marked and progressive decrease of alcoholism 
(luring the last three years. Thus, in certain localities where it has 
been possihle to obtain records of the cases of delirium tremens over 
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a term of years, it has been found that tile pre'f'alence of this une
(juimcally alcoholic disorder has fallen by as much as 81 per cent 
between 1914 Rnd 1917. In Liverpool, for exalnple, the,cases re. 
corded in each year' within this period numbered as follows: 1914, 
511 (366 males, 145 females); 1915, 421 (263 males, 158 females);, 
1916, 205 (128 males, 77 females) ; 1917, 99 (71 males, 28 females). 
Official statistics of alcoholic mortality and alcoholic'disease do not, 
of course, furnish any measure of the absolute amount of ill-health 
and inefficiency due to excessive drinking; but this fact does lIot 
detract from their value as indicating by their fluctuations the gen
eral movement of alcoholism, and its reaction to the influences which 
tend to increase or diminish· its prevalence. Regarded from this 
point of view, the· statistics quoted above justify the inference that 
the unprecedented reduction in the death rate from alcoholism and 
in the incidence of the grayer forms of alcoholic disease since the 
enforcement of the restrictive measures of the control board" is a 
sign and index of a corresponding decrease in the less serious and 
less obvious effects of intemperance on the health and working ener
gies of the munition worker. And this inference is fully borne out 
by the testimony of employers of labor and by the evidence of com.., 
petent observers who have had opportunities of investigating the 
etrect of liquor control on the condition of the industrial worker. 
and his output. The liquor board not only reduced the hours of sale, 
bllt concentrated them at the workmen's meal times and also imposed 
restrictions upon the sale of spirits, credit sales, and theha.bit ·of 
ti'l'ating.1 

I !lee ftl'.t [Cd, 8117]. second (Cd, 8243). third [Cd. 85(8). -and tourth [Cci. 9055) 
r~I'Ol't. of the central control board (liquor tralllc). 



SECTION XX.-SUMMARY OF C9NCLUSIONS. 

533. The committee consider that it is both desirable and con
venient that they should conclude their final report by shortly SlIlII

marizing the various principles enundatcd7 the conclusions arrived 
at, and the recommendations made in the various sections of the re
port. While there can be no doubt that since the appointment of the 
committee In September, 19f5~ the issue· of their memoranda, the 
action of the central departments concerned, and the trend of opin
ion among eml)loyers, workers, and the public generally have COlll

bined to secure a very substantial improvement in the conditions of 
employment, it would be a very gI"ave mistake to assume that all is 
now well, or that further care and attention are no~ still essential 
if a serious breakdown of industry is to be avoided. Furthel;, while 
the ~omlUitteehave of necessity been primarily concerned with the 
hea1th and physical efficiency of the munition worker under the ab
normal conditions created by the war,· they are strongly of opinion 
that the principleS underlying right action at the present time al'e 
permanent and not merely transitory in importance, and should J~e 
accepted abo as fundamental to all schemes for industrial health a~d 
betterment after the war. One of the .vital and pressing problems 
before the country at the present moment and in the immediate 
future is the question of the health and contentment, the capacit)" 
status, and efficiency of the industrial worker, whose contribution to 
the commonwenlth is of ever--growing importance. .. 

For conyenience of refel;ence ·the summary follows the order of 
the sections of the report. 

I.-INTRODUCTORY. 

(i) Siu\!e the committee were appointed in September, .1915, there 
has become apparent an increased appreciation of the impol'tance 
of the whole quest.ion of industrial hygiene; there is no doubt that 
the environment and conditions of employment of the worker are 
-vastly better than they were; though there is still much need for 
further improvement. Apart from the quickening of the national 
consciousness and sense of responsibility resulting from the war, this 
development may be attributed to three main causes, the widespread 
adoption of the recommendations contained in the committee's memo
randa and reports. the l'stablishment of a health and welfue sec
tion at the Minish:y of Munitions and the increased powers f~r se-
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curing the welfare of workers conferred upon the Home Office by 
t.be police, factories, etc. (miscellaneous provisions), act, 1916. (Seo 
paragraphs 1-10.) 

II.-PltELnrINAltY AND mSTOltICAL SUltVEY. 

(ii) The problems concerned with the well-being of the worker 
are not new, though they have been accentuated by the war. Ever 
since the first beginnings of the modern factory system these prob. 
kms ha,-e received increasing attention from the State, the employer, 
and f1'oll1 the workers thenlselves. Many of the questiOlls considered 
in this report are intimately connected with wider social and indus· 
trial qucstions which fall outside the terms o~ reference of the 
cOlllmittee. . . 

(iii) The work of the committee has been greatly embarassed by 
the limited extent to which in the past scientific investigation has 
been made into the various problems affecting industrial efficiency. 
Inquiries into the effect of industry upon health have been largely 
limited to special inquirit>S conducted into particular" dangerous" 
trades. There has existed no permanent official bo<,lychargedwrt11 
the duty of continuing these inquiries or of investigating the effect 
upon health of industries 1\-1lich, though not teclmically" dangerous," 
may still exercise a potent influence upon l1ealth and physical effi. 
cielle'Y. Research is greatly needed into the relationship of occups· 
tion to fatigue, invalidity, and mortality. It is only'within the1ast 
20 years tllat medical officers have been appointed to the fitCtory 
(lepartment. of tbeHome Office, and the limited number of thOse 
officers has made it inevitable dlat their activities should be largely 
confined to questions of immediate administrative importance. It 
is greatly to be hoped that permanent provision win be made for a 
wider nnd more continuous inYe5iigation of the influences of industry 
upon health than has hitherto been practicable. (See paragraphs 
ll-!JO.) 

nI.-THE ltELATION OF FATIGUE AND ILL HEALTH TO INDUSTRux. 
EFFICIENCY. -

(iv) The subject of industrial efficiency in relation to health and 
fatigue is in large degree olle of preventive medlcine, a question of 
l·hysiology and psychology, of sociology and industrial hygiene. 

(v) :Fatigue is the sum of the results of activity which show thclll
seh-es in a diminished capacity for doing ,,-ork. Fatigue may spring 
from the maintained nse of intelligence, tIle maintenance of steudy 
attention, or t~e continued use of special senses. When the work is 
monotonous fatigue may appear in the psychical field; monotony 
illay diminish capacity for work; on the other hand" interest" may 
ir.crease it. 
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("i) Fatigue should be detected und its causes dealt with while-It 
is still latent and before it becomes excessi,'e. The tests of futiiue 
are diminished output, the failure of concentration as shown in in
creased accidents and spoiled work, staleness, ill health, and lost time. 

(yii) Without health tlll''I'e is no energy; without energy there is no 
output. :More important than output is the vigor, strength, and 
,'itality of the nation. Th~ conditions essential to the maintenance 
of health are, first, personal conditions or those favorable to the body 
itself (e. g., food, fresh air, exercise,warnith, and adequate rest), and, 
secondly, a satisfactory environment (e. go, a 'safe and sanitaryfac
tory, suitable hours of work, good housing accommodation, and con
\"Cnient means of transit). (See paragraphs 51-82.) 

IVo-THE INDUSTRIAL EMPLOYMENT OF WOMEN. 

(,-iii) In considering conditions of employment of women as com
pared with those of men account must be taken not only of physiologi
cal differences but also of those contributions which women alone can 
make to the welfare of the community. Certain ailments and form!! of 
physical disability to which women are liable aloe readily caused, or 
at least accentuated, by lack of attention to their special needs. 

(ix) Up to the present there has been no marked breakdown in toe 
health of women in industry. It is probable, howe"e1', that the strain 
has been' greater than is at present apparent, having been hitherto 
counteracted or disguised by certain factOl:s, such as improwd f~~ 
and better factory environment, welfare supervision, and the droppirig 
out of the physically weaker. Undoubtedly marty women,:are only 
able to keep working by Ii total abandonment of all recreation or 
social intercourse. 

(x) C-ertain conditions of employment are essential if the risk of 
future breakdown is to be avoided, including short hours of work con
wniently arranged, medical supervision (including rest rooms, first 
nid, etc.), cnreful selection of workers: good food, a favorable factory 
t>nvironment, sympathetic management and supervi'sion. 

(xi) In the case of married 'Women, to the strain of their 'Work must 
gl'nerally be added the strain invoh'ed in housework, ns well as in 
family worries and anxieties. Consequently they are less able to 
bear the strain of employment, and spe<ial attention is necessary to 
the conditions of their work, particularly in relation to the period of 
pregnancy and the care of young children. Any general prohibition 
of their employment is impracticable, but it should be confined so 
far as possible to "light" 'Work, and the possibility might be con-

. 8idered of allowing them somerelaxntion at the beginning nild end 
of the day and also during the dinner intennl, as is sometimes done 
in certain industrial districts and also in France. The committee de-
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sire to draw special attention to the conclusions of their medical in
VCl;t iga tors. (See paragraphs 83-115.) 

V.-HOVRS.OF LABOR. 

(xii) At the beginning of the war there existed a marked divergence 
of opinion as to the length ofholirs that men could profitably work, 
but there was a widespread belief that long hours produced a larger 
output, though not necessarily proportionately so. Men, and espe
dally the more highly skilled workers, were frequently employed for 
as much as 90 hours a week. In JanuarJ, 1916, the committee provi- • 
sionally recommended that the average ,Yeekly hours of employment 
of men should be limited to 6~67; that is to say; a 13-14 hour working 
day. , 

(xiii) In the earlier stages of the war many women were employed 
for O\'er 70 hours a week, but there was a much smaller divergence of 
opinion as to the length of hours which was productive .of the greatest 
output, and the committee in January, 1916,provisionally recom
mended that the hours of women should be restricted within the limit 
of 60 prescribed by the Factory and Workshops Act, 1~01, and that 
the employment at night of girls under 18 should be limited so far 
as -po.<;sible . 
.. (xiv) In view of the extent to which boys are employed to help 
men, the comniittee in January, 1916, provisionally recommended 
that they should be allowed to work for the same hours as men, fiut 
j{ was u~ged that, so far as possible, boys under 16 should nQt be em-
ployed for more than 60 hours or at night. , 
. "(xv) The scientific dat~ collected for the committee and the experi
('nce gained during the past two years combine to support the view 
that the length of hours of employment provisionally recommended 
two years ago are now too long and can be reduced without loss of 
output. 

(ni) By economizing time, apart from any increased rapidity of 
working, the hourIy rate of output can be considerably incI'eased. 

(xvii) Though hours of work have been much reduced during the 
past two years, the time is ripe for further substantial reductions. 
What the extent of the reduction should be in any particulal' case 
('all only be determined after considering a number of factors, such 
liS the physical or mental strain of the work, the extent to which 
the pnce of the work is governed by the machine, the factory environ
ment, the physical capacity, the- age, sex, and experience of the 
\\'OI'kel', the suitability of the food taken by the worker, the armnge
,uent of hours of work, and conditions outside the factory (e. g., 
llOusing and transit). (See paragraphs 116-162.) 
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VI.-SHIFTS, BREAKS, SPELLS, PAUSES, AND HOLIDAYS. 

(xviii) rrovided that the weekly hours of.employment are reaso~
able, it follows in practice that the daily hours of emplovnwnt will 
also be confined within inoderate limits. ' ' • 

(xix) The daily emploJ'ment of workers is organized; either in 
. single shifts, 01' in double shifts, or in three shifts. From the poiut 
of view of output single shifts RJ;'e open to objection owi,ng to the 
large number of hours during which the machinel"y lies idle. Double 
shifts are the form of employment most commonly adopted. Though 
night work is open to serious objection, at any rate for women a~d 
adolescents, double shifts under reasonable conditions are un
doubtedly productive of increased output, since they enable the 1;la
chinery to ~e employed for the greater part of the 24: hours, 

(xx) 'Wherever possible an interval should be left between the 
two shifts. The shorter hours of employment involved llre widely 
recognized to be advantageous from the point of view both of the 
health of the worker and of output. Apart from this, oppol"tunity 
is afforded for cleaning and wlltilating the shops.. 

(xxi) The three-shift system, especially for women, has much to 
commend it where it Clln be organized. The difficulties im'oln'<l 
arise in combining the hours of men and women workers, fro.1ll 1:he 
shortness of meal intervals, from the WOl'kers' fear that shorter hours 
will mean smaller wages; and from the benefit of the shorter hours 
being loot through misuse of leisure time or by its devotion to house
work duties. The numerous instances in which the thrt'e-shift sys
tem has been successfully 'organized show that thE'se difficulties are 
ordinarily surmountable. . 

(xxii) The ordinary daily hours of lrork are organized eith('l' 
under the" two-break" system or the" one-break" systE'm, Under 
the former system work usually commences at.6 a. m., and the normal. 
brt'aks are half hour for breakfast and one hour for dinnel'. Under 
the latter systt'm the work conunences aftel' breakfast, at 7 or 8 a. 111., 
and there is frequently only 8 single break of one hOllr for dinnt'l", 
though a bl't'ak for tea is sometimes necessitated by the hours of work. 

(xxiii) The evidence sngge8ts that work before breakfast is a 
mistnke. Only the minority of workers can put in theil' best work 
before having a proper DlE'al in the mOl'ning. The time lost often 
caUses serious disorganization, and ewn where the discontinuance of 
work before breakfast inyol>es a small reduction in the nominal 
hours of employment the loss is generally more than lllllde good hy 
the reduction in the time lost. 

(xxiv) Many women and young l>el'sons can not pl'ofitahly be em
ployed for the full speU of five houl's on continuoUs work allowed by 
the factory act. 
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(XX\') E\"en where the spell is somewbllt less than five hours, em
ployers frequenUy allow short inten"als for ~'efreshment in the after
noon and also in the mOl'rung, These pauses not only provide an 
opportunity for refreshment, but a period of rest and recoyery frOin 
fatigue and a break in the monotony of work. 

(xni) All wOl'kers engaged on active work: take voluntary rest 
periods, generaJIy quite unsystematically, It is desirable that these 
rests should be replaced by authorized rest pauses systematically 
determined. 

(x:nii) All workers should be allowed periodic holidays-prefer
ably of sel'eral days' duration. They are equally important for the 
management and foremen. They also afford an opportunity for 
repa irs to plant and machinery. (See paragl'aphs 163-189.) 

VII,-SUNDAY LABOR AND NIGHT WORK, 

(xniii) At the commencement of the War Sunday labor, espe
cially for men, was widely adopted in the hope of increasing ontput. 
The evidence, however, proves conclusively thn.t Sunday labor is 
tmpopular, uneconomical, and not productive of increased output. 

(xxix) In accordance with an early recommendation of the com
mittee, Sunday labor is now almost entirely confined to sudden 
emergt'ncies, repairs, attending furnaces, and certain continuous 
pl'oce~es. Constant scrutiny is, however, necessary in order to seCure 
that such exceptions as continue are confined within the narrowest 
limit>!. "'here Sunday labor becomes necessary, anangemcntsshoHld 
be made by a system of :relief shifts that no individual ,worker is 
employed more than six days in the week. 

(xxx) Even for men night work is open to serious objection. It 
is uneconomical owing to the higher charges for wages, lighting, and 
heating, l.ighting is gene.rally inferior and supervision more diffi
cult, Adequate sleep by day is difficult, owing to dislocation of ordi~ 
nal'y habits or from social causes. Social intercourse ifnd recreation 
can hardly be obtaineu ucept by an undue curtailment of sleep, 
Continuance of education is generRlly impracticable. Finally, it is 
unnatural to turn night into day_ 
. (xxxi) Night work for women and girls has been illegal for over 
50 yeal's. Although inevitable for adult women under existing con~ 
ditions, it should be stopped as SOOn as it ceases to ,be essential. 
Night work for girls under 16 has now been entirely stopped; for 
girls bptween 16 and 18 it has been lal~gely clll'taiied and shoulll 
be ended as soon as possible. 
, (xxxii) Night work for boys is only legal in certain continnous 

processes. It has already been curtailed for boys under 16, and 
should be altogether stoi}ped. The committee fully indorse the 
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arguments against the employment of any boys under 18 at night 
which WE're put forward in the rE'port of the dE'partmental committee 
on the Night Employment of Male Young Persona i~ Factories and 
'York Shops, 

(xxxiii) There is no uniformity of practice as °to °how long a 
worker should remaih on the night shift at anyone time. A week 
is the commonest period, but much depends on the social conditions 
under which he Jives. InvE'stigations suggest tlllit continuous night 
work is productive of Jess output than the system under which a 
worker is engaged on day and night shifts alternately. There is no 
evidence that the output. of a continuous day shift balances this in
feriority. (See paragraphs0 190-211.) 

VIII.-LOST TIME AND INCENTIVE. 

(xxxiv) Time may be lost through the failure of the worker to 
attend the factory regularly, or it may be Jost at the factory hy slack
ness at the beginning or end of the spell, unregulated rest pauses, 
or lack of matE'rial. 

(xxxv) The causes of lost time (as ordinarily understood) may be 
broadly divided into those that are mainly inherent (e. g., sickness 
and accidents external to the factory, bad conditions of housing and 

o transit, bad weather,. domestic duties, or lack of lliaterial), and those 
which are mainly controllable (e. g., sickness and accidents of fao
tory origin, drink, indifference, discontent, overtime and Sunday 
work, lack of work). 

(xxxvi) The proportion of lost time due to sickness is generally 
gl'Catly underestimated. 

(xxxvii) The causes of lost time should be carefully ascertained 
antI remedies sougl1t. 

(xxxviii) Incentives to work include patriotism, a good factory 
em' ironment, social amenities, instruction of the new worker, suitable 
and sufficient Test pauses, and wages. 

(xxxix) Wages are probably the most important incentive. No 
wage system can afford an effective incentive unless there is a healthy 
body of workers. The system must be easily understood and properly 
adjusted. The incentive fails if the workers can obtain too easily 
the money required to meet their social aspirations, or if the hours 
of work prevent their spending the money earned. (See paragraphs 
212-219.) 

IX.-FOOD AND CANTEENS. 

(xl) The requirements of the body for food are largely affected 
by the amount of physical energy expended in daily work and by the 
environment of the worker. Growing boys and girls require rela-
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thely more fOo<l tban adults. For tbemaintenance of industrial 
efficiency the worker must have food which is adequate in amount, 
nutritious, fresh, digestible, and appetizing. 

(xli) Apart from any quer;;tion of shortage of food supplies many 
workers do not obtain suitable food owing to domestic (lifficulties, 
distance of the home from the factory, night work, arid ignorance of 
the need (in the case of women). . . 

(xlii) Curried food is nnsatisfactory owing to the limitation in 
the -kinds of food suitable. Further, the food is necessarily cold 
and may_.deteriorate easily. Means of heating up food are useful, 
but are inadequate because such food loses nutritive value. The lieat. 
iug lip of any large number of meals is difficult to do satisfactorily. 

(xliii) The only satisfactory solution of the problem of provid. 
ing suitable food at low prices for large numbers' at convenient times 
lies in the establishment of industrial canteens. Apart from the 
suitahility of the food provided the essentials for success of a canteen 
include accessibility, the convenience and attractiveness of the 
premises, prompt service, convenient hours of opening, and a system 
l'f management acceptable to the workers. 

(xliv) At the end of 1917 there were about 840 canteens in IDlini
tio)} works and docks. The committee are .strongly impressed with 
the ,'alue of the facilities thus afforded, and are convinced that they 
have wry materially contributed to the maintenance of the health 
of the worker, to the pre\'ention of a serious breakdown under the 
f'train imposed by war conditions, and to increased efficiency aild 
energy and corresponding output. Though the need for c:mteeils 
has been accentuated by war conditions, it is in a large measure a 
permanent one: (See paragraphs 220-261.) .' 

X,-SICKNESS AND ILL HEALTH. 

(xlv) An undue proportion of sickness in any group of .worJ{ers 
w,illally represents amongst thQse not actually sick iessened vigor and 
activity which can not fail to reduce output. 

(xlvi) Conditions of industrial occupation may affect health by 
reason of long hours of work, cramped and constrained attitudes, 
prolonged or excessive muscular strain, bad ventilation and lighting, 
dust and fumes. To the influences of occupation upon health must 
be added. the predisposition to disease arising from the absence of 
pel"sonal hygiene. . 

(xlvii) Medical inquiries suggest that the principal fonns of' 
minor ill- health to be found,amongst male workers are headache, 
footache, muscular pains, sleepiness on the night shift, and nel""OUS 
symptoms; amongst women workers indigestion, headache,. anemia, 
and muscular pains. 

80035°-19--17 . 
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(xlviii) Rl'cords of sickness, brokl'n time or- diminished output 
shollld be clu'eflllly kept and sCrlltinized. For a correct apprecia
tion of tlll'ir significance accomit mnst be taken of ;-arious cause>; of 
fillet-nation, such as dimatic conditions, approaching or recent llOli
liays, patriotic enthusiasm, long hours, and Sunday labor. 

(xlix) Any sound system for dealing with industrial disease mHf't 
be ba~l'd on the principll's, first, that pre\-ention is better than CHl't'. 
nnll, secondly, that the treatment. 'to be imposed effectively, maA 
denl with the beginnings of the disease. It follows that the pre
liminary safeguard should be to extend to all workers the prehmi
nUl'y nwdical examination already provided for in cer~ain muni
tion works and especilllly in those where dangerolls substances are 
manipulatl'd. Such an examination is especially necessary at the 
present time owing to the straiD inml\"ed by present t:(}nditions of 
employment and owing to the large number of persons who are tak
ing up imlustrial employment for the first time; but such examina
tions are likely to ~ealways desirable where tile work' im'olves 
s}1l'l'ial strain and particularly so in the case of ,,-omen. There is a 
similar need for the periodic reexanlinatioll of sllch workers. 

(1) The present pro"isions of the factm'y act for the certification 
of the physical fitness for employment of children and young persOlls 
cail hardly be regarded as adequate. The factory's certifying snr
geon I1ns seldom any previous knowledge of the" ease. The va.lue of 
his celtificate would be greatly increased if it ",e1'e only given after 
consi<leratiori of the medical"records in the possession of the school 
mediclII service, and closer cooperation appears to be uesil'abh;. At 
present these records are s~ldom availllble. Provision is now seldom 
made for periodic reexamination, but it is extremely desirable having 
regard to the effect of entry into "industrial life. The clepartmentaI " 
committee on the night employment of male young persons empha
sized the' need for periodic examinations once at least in every six" 
months, and recommended that records of the results sh(}uld be'kept. 

(Ii) The second preventh-e measure is to reduce to a min.imum 
llnfnvol'uble conditions of environment. Thirdly, 3.rl'lmgenwnb; 
slllmid be made for adequate medical and nursing schemes. Medical 
a.ttenullnee is usually obtainl\ble under the' national insurance SY:';

tem. bllt nursing enn only be obtained by the employment of one 01' 

rnore trained nurses to \mdel'take duties in the factory by night I\S 

Wl'll as' by day, The duties of the nurse would inl'lllde supervision 
of thehea1th of the workers and esp"ecially of those tempOl'llrily 
indisposed, following IIp cases of sickItcss and taking chlL1'ge of first
aid treatment of injuries. Such a.rrnngemellts IHrve beellinsfitutPfl 
in many mnnition factories, especially where women are employed, 
and ha"e prm'ed of great "I\lne to employers IUld employedalik~~ 
(Sec pal'agl'aphs 2G2-2;9,) 
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XL-INfuRIES AND ACCIDENTS, 

(Iii) A gra\'e amount of di,;;ablement is caused by accidents such 
B;; fractul'cs, open wounds, and injured limbs, but probably an eren 
larger amount of interruption to work is caused by slighter injuries, 
such liS scratches and bUl'ns, which D18Y, however, become. serious if 
lll'giected. The principal causes of accidents are speed of wqrkiug, 
fatigue, psychical influences, nutrition, and alcoholic consumption.,. 
lighting, and temperuturc. 

(Jiii) A large number of accidents are'pre,'entable, and it is to 
the intel'ests of all palties that the number should be reduced. How
ever complete the installation for securing the safety of workers. 
success must largely depend upon the intelligent cooperation of 
1\'orkers and foremen, and their help should be secured in studying 
caU!iC.<j and methods of prevention. 

(Iiv) However effecti"e may be the methods of prevention 
adopted, some accidents ~'ill occur, It is accordingly impol'tant that 
in ench shop there should be one or two workers trained to render 
first aid in case of accidents, Leaflets .of instruction and advice 
should be issue<;l, 

(Iv) Though in many fllctories good .provision has been made 
fOl' the treatment of accidents, great improvunents should result from 
tho recent 1I0me Office ordel' requiring employet's in certain indus
tries to provide and maintain-

(a) First-aid posts or local dressing statioIl5 fOl' every 15() 
workers' and .. . , " 

(b) An ambulance room or central dressing station wherevcf tho 
t.otal number of employees i!l 500 or more, The room is. to be. ill. 
charge of a nurse or other person trained in qrst-aid work RecOl'ds 
of all cases treated are to be kept. Pro\;sion is also to be made. for 
the cOll\'eyance to llOspital of the more serious cases, (See para-
graphs 280-298.) . , 

XII,-EYE INIURIES, 

(lvi) Injuries to and di.seased conditions of the eye are a wide;pl'eacl 
calise of inefficiency. The principal causes are accidents from flying 
pllrticlcs and impacted bodies arising from grinding and 5imillll" 
opcmtions. injuries due to exposure to intense heat and eyestrain from 

. infel'ior lighting, lIDcorrected errors of refraction, or other causes. 
. (l"ii) The principal measures of prevention are the provision of 

eye gllardsor goggles, good lighting, examination of eyesigi;t, tIlrd 
the prov.isiOl~. of suitable :spectacles. Accideuts if neglected may 
easily cause serious incapacity, and they should receive immediate 
attention from a doctor, or, failing him, a qualified. nurse. (See 
paragraphs 299-314,) •.. 
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,XIIIo-SPECIAL INDUSTRIAL DISEASESo 

(lviii) From the point of view of munition work TNT is much the 
most important of the" dangerous 'i occupations, both on accol11it' of 
the serious effects which may result and the large numbers of workers 
l'mployed. It may be absorbed through the skin 91' through the diges
tiye tract or by the inhalation of fumes or dust. Poisonillg nOlmally 

, takes one or more of the following forms: Dermatitis, digesthoe 
'troubles, bloou changes, and livel' degeneration (toxic jaundice). Tlle 
occurrence of poisoning depends to some l'xtent upon personal Hlosyn
('tasy. The great majority of workers are insusceptible, and reinain 
so, but a few are affected, but not always those who, owing to ill 
health and malnutrition, might be expected to be specially liable. 

(lix) The conditions of employment in the manufacture of TNT 
are governed by a Home Office order, while its use and manipulation 
are governed by Regulations of the Ministry. The principal means 
of pre,oention adopted are: The reduction to a minimum of dust and 
fnmes, constant medical supervision, limitation of the period of ex
posure, provision of ample and suitable food, special working cos-
tmiles and suitable doakrooms, and washing facilities. .' 

(Ix) Otlier substallces in the mani.lfacture and use of which spedal 
.}lr('('autions are necessary include lead, fulminate of mercury, tetryl, 
aeroplane dope, picric add, poisonous gases, and nitrous fumes. The 
preventh'e measures adopted are on similar lines to those for TNT. 
(See parngraphs 315-351.) . . 

XIV.-CLEANLINESS,VENTILATION, HEATING, AND LIGHTING. 

, (lxi) A high standard of cleanliness is essential not only for health 
hut because it has an important bearing on the self-respect of the 
worker. 

(lxii) Flooring should be smooth, hard, durable, and impC'rvious. 
'Vooden flooring should be provided for standing on, as loausing]ess 
fatigue and being more conducive to warn1th and dryness of the feet. 

(lxiii) The object of Yentilation is to provide air which is pm"e, 
('lean, stimulating, and refreshing. The air should be cool and dry: 
not monotonous in temperature, and mo,-ing rather thim stnguant. 
The principal impurities are carbonic acid (principally iniportailt IlS 

affording an indication of the efficiency of ventilation), volatile sub
stances givcn off from the skin and alimcntary canal 'of hlllmll beings, 
bacteria, dust, and fumes. ' '. 

° (]xiv) The ventilation and heating of every workshop pre:::ents a 
sl'pnrate problem. There should be adequate cubic capacity, 10\1\'er8 
or other definite openings into the outside air, 'supplemented byihe 
use of doors, windows, and fl\i\~ • . 
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(bv) What is the best temperntnre depends on the work and habits 
of the worker. Sedentary workers may require ii. temperature of 
allOllt 60° F., though it may be somewhat higher if the air is in 
motion. 

(lni) Some one person should be made responsible for. securing 
the proper use and maintenance of any installation for ventilation 
Rnd heating. . 

(Ixvii) Lighting should be adequate, reasonably uniform, shaded 
f/'Om the eyes of the worker, and should not cause extraneous shad
ows. Windows should be cleaned regularly. (See paragraphs 352-
381. 

XV.-SANITATION, WASHING, AND CLOAK ROOMS. 

(1~[\'iii) J.'or the proper maintenance of health it is essential that 
the sanitary accommodation should' be adequate, conYeniEmtIy' ar
rangpd, and kept thoroughly clean. 

(lxix) Washing is beneficial to the health, efficiency, and self
respect of the wOl'ker, and there is a gl"Owing demand for the provi
sion of facilities. The installation must be adequate in '~mount, 
r(.auily accessible, and easily maintained. 'Washing troughs ar!! gen
erally to be preferred to separate basins. An ample supply of hot 
and cold water, nailbrushes, soap, amI towels are other essentials. 

(Ixx) The provision of baths is recommended where worke;'~ ni'e 
employed on hot or dusty processes. In such cases tiley may prC)~e 
an (·fI'ecti"e antidote to muscular rheumatism. '. 

(lx~i) Cloakrooms are necessary for health, especially of ~omen 
and girls. They should be close to the canteens, lavatory, and sani
tal'Y nccommodatioll. Separate lockers should~ be provided for each 
worl,el·. There should be ample accommodation for chnngingclothes 
and boots and for the drying of clothes. They should bl! kept thor
oughly delln and -ventilated. )Ieans should be taken to prevent petty 
pilfering 01' theft. (See paragraphs 388-412.) 

XVI.-SEATS, WEIGHTS, CLOTHING, AND DRINKING WATER. 

(lxxii) Pl'otecti,'e clothing, though essential for certain types of 
employment (e. g., those involving dirt, dust, damp, heat, or danger
OilS machinery), is desii'able for all workers, and especially for women 
and girls. It adds to their smartness and neafness, and also aids disci
pline and eslwit de corps. 

(lxxiii) Whatever the nature of their enlploYIrlent, workers shollld 
hilve 'opportunities of sitting down from time to time. ComfOl·tnl>le 
seats should also be pro\'ided for lise during med hours, and for 
wOl'kel's who are teml)Ol'arily iIldisposed. 
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(lxxiv) Apart. from theil- inferior physical strength,-women- nre 
more liable than men to strain from sudden muscular effort. To ()Lti
ate this, nttenti9n should be paid to the size and shape of burdffis, 
receptacles and vehicles, labor-saying c01?-trivances, to the knack of 
lifting, and to hours of employment. 

(lxxv) The committee fully indorse the policy underlying the 
order recently made by the Home Office requiring the provision· of 
ad~quate facilities for obtaining drinking water-in all factories. (Spe 
paragl'aphs 413-434.) 

XVII.-WELFARE SUPERVISION FOR WOMEN AND GIRLS.-

(1xxvi) Under modern industrial conditions the employer usually 
has neither the time nor, frequently, the experience to give the re
quisite attention to many of the special problems affecting the health 
and weIfnre of women workers. There has, therefore, been an in
creasing tendency to appoint a special officer for the purpose, who is 
generally called a " welfare snperyisor" or -" welfare superintendent." 
- (Ixxvii) The stress of war conditions, the widespread introduction 
of women into indush'y, and the increased employment of married 
women and young girls greatly incrensed the need for adequate 
supervision and led the conuuittee to recommend in Jnnuary, 1916, 
the appointment of welfare suprnisors in all fartories where waruen 
were employed. 

(lxxviii) The welfa re supenisor should ha ye a clearly definet! 
statns and definite dnties, and should be directly responsible to the 
manager. ",Vhat her exact duties may be will, to some extent, depend 
upon the circumstan<:es of the factory and her own capacity. Ex
perience, howeYer, shows that her dutil'S may properly include the 
engagement of workers (so far as their general suitability is con
cerned) ; keeping of records of indiyidllal workers; investigation of 
cases of lost time, sickness, low output, or wages, incapacity, dis
missals or withdrawals, working conditions, home visiting. feeding 
arrangements, training and instruction, honsing, trnnsit, and recrea
tion. They should not interfere with the work of trades-nnions. 

(lxxix) The welfaresuperyisor must be of good standing llnd edu
cation, and must possess strength of character, tact; and brolldmilld
edness, such as will secure the confidence of the management as well 
as of the workers; provided only that they are possessed of the re
quisite qualifications, they can be and are ell'awn from all classes of 
the community. 

(Ixxx) It is, as Ii rille, (le.sirable that welfare supervisors- should 
11a,'o undergone a preliminary conrse of training of not less than 
one year's duration, which should, while allowing of a specid study 
of welfare problems, be grounded on a wide study of social qnestiolis. 
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A lurge part of the time f>hould be devoted to practical work. Neither 
IlIh}lj,;sion to the course nor financial "assistance should be conditional 
on the student subsequently taking up welfare work. 

(Ixxxi) 'Yelfare super,-isors should not be appointed by the State_ 
They will probably continue fm' some time to come at any rate to 
be appointed by the employer, as the person responsible for the main
tenance of satisfactory conditions of employment, though the workers 
Bl'e likely to an increasing extent to soerr sOllie ,"oice ill the selection_ 
Though the establishment by the :Ministry of Munitions of a panel 
of candidates has been justified as a temporary expedient, it is not 
desirable tIlat any departmt'nt of State should do so as a permanent 
arrangement. 

(lxxxii) The time 11as not yet come when a definite judgment can 
be passed on the development of -welfare work during the past two 
years, still Jess is it possible to prophesy as fa future lines of deye!op
ment. The confident support of the ",-orkers has yet to be obtained. 
UndoubtedJy unwise appointments haTe been made; complaints have 
bee-n considerable and often well founded, though their imporiant'e 
may have been overemphasized. On the other hanel, SOllle mistakes 
were inevitable in the initiation of what was largely a new enter
prise in industrial organization. The conditions of employment of 
women have vastly improved. It has been and is likely to be of 
material advantage Hid there should exist a body of persons specially 
concerned to promote the health and wen-being of the wotker. (Sea 
paragraphs 435-475.) " 

XVXU.-WELFAlLI! S1Jl>E~V1SI&Jf FOR BOYS AD liEN. 

(h:xxiii) The problems inTOlved in the welfare supervision ofLoys 
are not new though they have been "accentuated by the war. The 
e..<:Sential remedy is personal influence. The influences to whicl~ they 
are subject will largely affect their permanent outlook on life. High 
wages, restlessness, lack of control, all ha,-e demoralizing influences, 
which specially need control a~ the pre5-ent time. 

(lxxxiv) Personal influence to be effective must oruinarily be ex
ercised by some one individualrand the committee in January, 191G, 
rel'Ommended the appointment of welfure supervisors wherever 100 
boys are employed. Experience has shown that for this number of 
boys a full-t.ime appointment is desirable. 'Vbere, as is more often 
the case, a smaller numLer are employed, a l)art-time arrangement is 
usual 

(lxxxv) The duties of a welfare supervisor for boys may usefully 
include most of those specified in the ease of womt>Jl, but nothing 
which mllkes for their well-being should be"alien to his duties. The 
wider his outlook the stronger is likely to be his position. It i3 
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speciaIiy desirable that he should' keep in'{oucn''''itIl'ali 'otIier'per
sons and bodies in the district who are cOllcerried with the 'well-behig 
of boys. Recreation, training, and instruction are mattt;rs calling 
for !Special concern. 

(lxxxvi) The need for the welfare supervi&ion of boys has not 
heenso readily appreciated as iiI the case of women and girls, and 
iilllehas been required for obtaining the support of the fore~len and 
the local trade-unions as well as of the emplpyer. These initi~l 
difficulties haye, ~owever, not been "'itIiout their advantage& in pre
venting hasty or ill-considered sche~es, and while it is as yet Joo 
early to form any final judgment the work appears to have started 
(m sound lines. , " . 

(!xxxvii) The problems of the welfare supervision of, men. ar,e 
much more difficult, and only gradual development is to be antici
pated. The whole question is intimately concerned with the growths 
of works councils now being so widely discussed. In the immediate 
fnture at any rate any welfare work among men is likely to grow 
spontaneously out of that for boys. (See paragraphs 476-492.) 

XIX.-WELFARE OUTSIDE THE FACTORY. 

(lxxxviii) The State being responsible for the employment of 
large \)odies of workers, and especially women, in places remote from 
their own homes, has a special responsibility for their welfare out
-f>ide, the factory. The Ministry of Munitions have placed in the 
,principal munition, areas a number of officers specially charged with 
the duty of looking after the health of the worker outside t.he fac
tory; they deal with such matters as housing and transit, sickness, 
lind recreation. 

(lxxxix) It is of the utmost" importance that only healthy, clean, 
lind ·wholesome-minded ,vomen should be exported. Mothers with 
young children should 110t be exported. No wom!ln or girl should 
be exported without a sufficiency of money and clothing. Travelers 
across country should be seen off and met. 

(xc) In all large centers clearing hostels should be provided j in 
which women can be housed until other accommodntion can be found 
for them. 

(xci) Lodgings with or without board in a family is generally 
the readiest and most acceptable means of housing women and girls. 
An organized system is required for providing suitnble lodgings and 
keeping them under supervision.' In the more, important areas this 
work is ·generallYllndertaken, through officers of the Ministry, of 
Munitions, or by local billeting committees established by the central 
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billeting board under the billeting act. Under that act payments 
for rent and boal·d can be guaranteed. No use has hitherto been 
lIIade of the power of compulsory billeting, and it is doubtful how 
far it is workable in practice. 

(xdi) In most areas the problem, llOwever, is one not of lodgings 
IlIIt of housing, and existed before the war. Assistance has been given 
in some areas to local authorities for the provision of additional 
permanent accommodation, but in the main the requisite housing 'hils 
had to be provided by the establishment of hostels and hutments. ' 

(xciii) Hostels ha,·e not always been popular. Objection has been 
tuken to living in large institutions or under the control ot the 
I'mployerj also to the restrictions on individual liberty which are 
involved. Some workers only use them on account of the lack of 
other decent accommodations and the difficlllty of hOilsekeeping under 
present conditions. It is of particular importance that the planning 
Rnd management of hostels should be thoronghly satisfactory. Iii 
Appendix Ii' detailed suggestions are given. 

(xciv) Sickness, however temporary, among girls in lodgings iri
,·olves much hardship, and may become serious if neglected: andspe
cial steps should be taken to deal with it. Action is also necessary in 
the case of girls thrown out of work or otherwise stranded, often 
throngll no fault of their own. 

(xcv) Recreation is an essential aid to recovery from fatigue, and 
adequate provision for it should be made, especially in those areas 
where large numbers of imported workers are employed .. Much 
attention is now being given to the subject and facilities are steadily 
increasing. Where they can be organized central schemes a,oa.ilable 
for all workers in the district are to be preferred. More often, hoW'
('\'er, prOl'ision depends upon the initiative of an individual firm and 
its workers, and most welfare supervisors are concerned with schemes 
for recreation. 

(xcvi) The maintenance of public order: notably in centers where 
large numbers of girls are assembled, has led to the employment of 
women police Rnd patrols. ,They ha,oe done valuable service, both 
inside the factory and outside the factory j also in assisting the 
regular pdlice. 

(xcvii) Much has been done to improve the health and increase 
the efficiency of the munition worker by the reduction in excessi V6 

drinking which has been brought about through the restrictive meas
ures of the central control board (liquor traffic). (See paragralJhs 
493-532.) 

534. The committee desire to place on record their wal'm appre
ciation of the unfuiling courtesy, the devotion to duty, and the ability 
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of their secretary, to whom they offer their best thanks for the assist
ance he has rendered them in the performance of their task. 

,(Signed) GEOHGE NEWMAN, Oliail'ma'il. 

E. H. PELHAlr, Secrefarv. 
APRIL, 1918. 

THo:lIAS BARLOW. 

GERALD BELLHOUSE. 

A. E. Bon:O'l'T. 
J. R. CLYNES • 

. EDGAR L. COLLIS. 

W. ~L FLiITCHEn. 
LEONARD HILL. 

SAMUEL OSBORN. 

RoSE E. SQUIRe. 
MAY TENNANT. 



APPENDIX A.-LIST OF PERSONS WHO GAVE EVIDENCE OR OTHER
WISE ASSISTED THE COMMITTEE. 

(a) The persons giving evidence before the committee included the 
.following, many of wholO have also assisted the committee in other 
ways: 

I.ollfl"n: 1111". F. S. Button, lIlr. A. B. Swales, Awalgawated SOciety of Bngi
n('t'I's; 1111'. It. J. A. Pearson. lIfessl's Vickers (Ltd.), Eritil; lIfr. H. S. Adams, 
!r.'~SI·", '1'lIe Proj('ctile Co. (1902) (Ltd.); Capt. Pasley, lIlessrs. Bley Bros. 
(Uti.). 

IIIrllllngllalll: 11k J. B. Hurston, H. !II. I., deputy superintending factory 
Insppdnr for the Birmingham district; lIliss Hilda Martindale, H. :r.I. I., His 
!II IIje"ty'" Ilenlor lady inRpector of i'actol'i('s under the Home Office for the 
Mi.lhlll(l llh-isioll; lIfr. George Ryder, Amalgamated SOCiety of Engineel's; lIfr. 
(;l'"I'ge Wiiiiiusou, Amalgamated Society of '1'001 Makers; Councilor John 
nelll·.I, lJI'. Jolin Whiston, MI'. J. E. Gl'obey, 'Vorkers' Union. 

)O:1I"'ii .. ltl: 1IJr. Willimu Ireson, Messrs. Thomas Firth & Sons (Ltd.); Mr. 
G. H. Wilkinson. chief nssistant o,-e1'secl' of the townships of Sheffield /lull 
}<;('elt·~nail; lh'. William 1I1arshail, Messl's. Vickers (Ltd.), Sheffield; Mr. A. :1, 
Bnil .. y, Nlltionlll Amalgamated Uuion of Labor; lIfr. Green aud lIlr. R. E. Jones, 
Allllli:;IImatetl Society of Engine('rs; lIlr. Ill. Humb('rstone, National Steel 'Vork
('1',,' ASHoduUon, Engineering and Labor League; MI'. A. R. F(,lIrnley, geueral 
IIlllllagl'l', SI1('ffield Corpomtlon Tramways. 

:S"\\""uHtle-oll-Tyne: 1\[1'. Thomlls BowllIaker, AlJlalgamated Society of Engl-
11('('1'''; !\Jr. E, Gilhert, Blacksmiths' Society; 1111'. I. D. H('broll, Pattem Makers' 
RII('i('ty; 1111'. J. Wile, Brass 1,'oulld('rs' nnd Turners' Society; Mr. D. S. Marjori
bOIlI'II. :l1(,8sr8, Armstrong, Whitworth & Co.; l\Iiss E. Satllel', His IIIaj('sty's 
"elli"I' hllly Inspector of factories; Mrs. 1!'awcett, Notional Federation of \Vom('u 
"'OI'kl'rs; 1111'. G, B, Hunter, M('ssr8. Swnn, Huntel' & 'Vighal1l Rlchl\l'll!;OO 
(I.tIl.). 

Gln~!(lIw: Sil· W. Weir, forlllel'ly director of munitions for Scotland; Mr. 
Hnl'IIhl n. Jllekson, 1\I('8Sr8. Borr & Stroud (Ltd.); MI'. H. J. WilSOll, His 
1IIIIjl·~t~·'s InsfJ('ctor of foctorles; Dl'. Alexander Scott, medical referee fOl' illdus
trilll diseases for the west of Scotland disb'lct, workwel{'s cOlJlpensation act, 
190G; lIIr, G. 1I11100'e, Ur. Waitl.'r Hicks, lIll', R. Polgrf'all, r('pr(,8entati\'e munition 
wOI·kl.'rs, 

Uf'PI'ps(,lItath'es ot women ,,"ol'kel'S: lIliss Lois Yonng. Sl'Cretlll'Y Nationnl 
FI',I .. ration of Women Workers; 1Il1·s. GilJb, Miss Fanny WOl'kllllln, Miss Alina 
nllwalt, J\Ii~;; Nl'lIie l\IcGregor, work('rs; lIIi~s Vines, His Majesty's senior lal1y 
Illspector of factories for Scotlnn(l. 

Woolwich arsenal: Royal gun factory d('partwent-Mess!'s. Cardwell, Kcir, 
J\Iiiis, 8m-age, Stl'lltton: n.eclianical and insp('Ction department-Messrs, 1I8i('y, 
'rayln!', Blake; royal Inbol'atory-lIless!'s. Pell(lley, Falconer, Fl'anl.s. Cnge, 
Hili; 1'(I~'1I1 carringe d('partment-lIIessrs. Tbompson, Leighton, Wallis. 

lIInnclle~ler: lIIr. Uob(,l't H. Coates. rnited lIfachine Workel's' Associlltion; 
lIIi~s A. Tracey, His lIfnjesty's senior ludy inspector of factories; represeufath'es 
of the National Union ot Gas Workel's and General I,aborel's-lIlessrs. Eccles, 
J. eUlIIllIlngll, masterman; lIIrs. Annot B. RobiuROll, women's wal' inler('sts COI11-

mittee; Mr. Etlwftl'tl Hopkinson, lIf('ssrs. 1I111tller & Platt; 1\11'. 111. A. McLenn, 
the Briti"h Westinghouse EI('ch'ic & Manufacturing Co.; lIIr, K Heid, Sir 
Willialll Armstrong, Whitworth & Co. 
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CoYC.'ntry: 1111'. <;1. GrN'nway, Amalgamated Society of Engineers; Mr. W. T. 
Smith, Toolmakers' Society. Representative of the trades council-Mr. Chater, 
secretary. Representative of the workers' Union-Mr. IHorrjs •. Representa
tivesof the Coventl·y branch of the National Feueration of Women Workers
Mrs. Lewis, Mrs. H. E. GIvens. Hepresentatives pf the 'Vomen's Cooperative 
Guild and the women's hostel committee-Mrs. Col\ington, hostel committee; 
Miss Selina Dix, president womeu's hostel committee; A ",eral C. Will,s, Mrs. 
Eleanol' Kirkman Gray, Annie E. Conie, women's bostel coiumittee; Mrs. 

· :Mar.y A. Keene,president Women's Cooperative Gurtu, poor-Ia'w guardian; 
,Mrs. Mal'y Biggs, Emily Chalker, hostel committee anti· poor-law guardian; 

· HOIl. Mrs. Baillie, cbalrman voluntary cOlllmittee on supply of labor; Mr .. A. 
Wall, Covenh'y Labor Exchange. Dl·.T.1\I. Legge,.HomeOffice; MI'. Leoll 

· Ga~ter, honol'l\ble secretary Illuminating EnginN'l'ing Society; Mr. John Hodge, 
~'f. P., !lPcretary British Steel Smelter", Mill, Iron, Tinplate, and" Kindred 
Trnl1es; MI'. C. E. B. RusseH, chief inspector of reformatory and industrial 
schools; DI·. E. F. Armstrong,D. Sc., technicul adviser and managing director 

.of Messrs .. Crossfield & Co., anu of William Gossett & Son; MI'. T. Nortb, super-
inlel1llent, . Vickers & Co., Crayfvrd; Mr. J. J. Mallon, Miss Macarthur,. Na
tional Federlltion of Women Workers; 1\11'. P. B. Brown, director and gen-

· era I mllllager of Messrs. Harlfil!lds (I.M.), Sheffield; Right Hon. Sil' W.Mather, 
Messrs. Mather & Platt. Uepresentatives of the following bodies concerned 
with ,the welfare of women and girls-'Vomen Police Service, Nationlll Associa

-tioll fOI' Women's Lodging Homes, ·National Association for Women's Lodging 
Hou",e;;;, Young Women's Cbristiun Association, Church Army, Salvution ArIllY, 
Catholic Women's Leagne, League of Honor, National Peollle's Palace Asso-
Ciation, . 

(0) Persons who assisteu in the medical inquiries conducted by the 
cOIluniHee included the following: 

(i) lIIeuieal officel's: DI': Ethel Stacey; DI·. Beatrice Weub; Dr. Ethel WiI
Iimlls; DI·. Mubel Campbell; Dr. L. 1\[, Chesney; Dr. Marguret Thackrah; Dr. 
Jllnl'Y Phillips; Dr. Rhoda Adamson; Dr. Lilian Wilson, boaru of eduration; 
DI', .Tuhn BI'adley; Dr . .'\<la Whitlock, Home Office. 

(ii) Inspecturs !lud others: Mr. P. A. Heath; Miss E. G. Woodgate; Miss 
.C. M. 'l'hompson; 1\[lss E. 1\1. Gardner; 1\liss .. Howatt ; Miss Worlqllan; Mrs. 
GCUl'ge' Young; lI11's, Osborne, 1\1. Sc.; 1\Iiss Gordon; 1\[rs. Bankes; Miss Miller; 
1\[i",s Irene Whitworth, Home Dffice; Miss H. C. EscrN't, Home Office; Miss 
}"'I1I)1'1 Tnylol', Home Office; 1\[iss Eliznbeth Macleod, Home Office; Miss Carbutt, 
HOllie Office; 1\[rs. C. D. Rackham, Home Offiee; Miss E. G. Colles, board of 
('llu('ntion; Miss G.1\[. BI'oughton, 1\[inlstry of 1\[unitions; Miss Hilda Walton, 
1\1 inistry of Munitions. 

(c) .Amongst other persons who lin ve by the submission of memo
l'aIldn or by other means, placed their special knowledge at the dis
posal of the committee were: . 

1.411'<1 I~e\'erll\llme; 1\11'. B. Seebohm Rowntl'ee; 1\11'. A. H. Self aiul Miss I.i1ian 
Burkel', C. B. E., Woolwich AI'senal; Mr. A, Maitlanu Ramsey, opthalmic 
SUI';;<'llll, Glasgow; Dr. Elizabeth Butlel', National Filling Filctory, Georgetown; 
Miss Hihla Cashmore, Bristol University Settlement; anu 1\Iiss Elizabeth 
Mnl'allum, UniversIty of I.iverpool ; Mr. It. A. Bl'n~', Viscount Dunluee, allllMiss 
G. E. Hllllow, 1\I\lIlstl'Y of Munit Ions; 1\11'. A. F. Agar and 1\11'. P. R. Higgins, 
canteen committee of liquor bc..al'll. . ' 



APPENDIX.B (I).-A FURTHER INQUIRY INTO THE HEALTH OF 
WOMEN MUNITION WORKERS. 

BY 11188 JAl't:T M. CAMPBELL, K. D., 1[. S. (A 6ENIOB 1[EDICALOn-ICEB OF THE 

BOARD 01' EDUCATION.) 

In accordance with the instructions of the health of munition 
workers' committee, an inquiry was arranged in the autumn of 
1911 to follow up the_ medical investigation of the health of woman 
lIlunition ,,;orkcrs which had been made in 1915 and 1916, and with 
a ,-iew to ascertaining in a general way the effect of continued 
lIIunition work upon the health and physique of women._ 

The inquiry was carried out by Dr. Lilian- Wilson (one of the 
Illedical officers of the board of education), Dr. Mary Phillips and 
Dr. Uhoda Adamson, assisted by Miss E. G. Colles (board of edu
cation), .Mi~s Hilda Walton (welfare department, Minishy of Mu
nitions), l\Irs. George Young and Mrs. Osborne, M. Sc. The fac
tory conditions were .reported on by His Majesty's factory inspec
tors, Miss Irene Whitworth, Miss H. C. Escreet, Miss Isabel Tay-
lor, Miss Elizabeth Macleod and Miss Carbutt. Miss Gordon, Mrs. 
Bankes and Miss Miller of the welfare clepartment gave assistance 
in following up workers who had left the factory. Every endeavor 
was made to· secure comparable results, and the following report has 
been compiled from the accounts written.by the investigators. 

GENERAL ARRANGEMENTS • 

. The inquiry was made at eight fnctories at which the general 
conditions lllay be rrgarded as reasonably typical. Five of them 
were chosen on account of the heavy nature of the work done by the 
women. At all the factories the management and welfare staff 
w('re most courtcous and considerate and gave ewry faCility for the 
inquiry. 

The women examined were chosen at random and were not se
lected on account of physical weakness or strength. As a general 
rule, only women who had worked for at least nine months were 
seen. A considerable number was drawn from heavy operations 
likely to cause strain or fatigue, and from operations at which 
women had only recently been tried. . The· proportion of married 
women seen was also intentionally high. X 0 compUlsion was exer
('ised and women were free to refuse to be examined if they wished. 
The numbel's examined were as follows: 

Fnctory No.1 (northenst coast) __ -:________________________ 193 
Factory No. 2 (Midlallds) ________________ ---------------- 264 
F'uctory No.3 (Yorkshire)_______________________________ 116 

209 
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Factory No.4 (Londo!) __________________________________ 1:;7 
Factory No.5' (Yorkshire) _______________________________ 1nn 

Factol'Y No.6 (l\Iidlamls)_______________________________ 73 
Factory No .. 7 (near London)____________________________ (;7 
Faetory No.8 (Dear Loudon) _________ -'__________________ 114 

Tolal ________________________________________ 1,183 

DESCltXPTION OF WORK l1NDEltTAXEN BY TllE FACTOllIE8. 

FACTOltY No. 1 (NORTHEAST COAST). 

W ol'kers were selectedfl'om nine dt'pal'tments doing heuy work 
and including the folloll'ing processes: 

Six-inch shell, 'all machine proces;:es. 
Eightl't'n-pound('r sh('lI, a few of the he:I'l'iE'r machine processes, copper bend

inlt, gnuging, filling with shrnpnel. 
Making fusE's, most machine Pl'oc(,!;Sl!s. 
Cartridge ('nses, sho'l'eling coke in brass casting shop, <!i1ing machinery antI 

whe<>ling bogeys ill rolling mill on acid tanl.s in annealing shop. automatic 
prE's;:ef;. all llea\'y lI1aehine processes. 

Trnftic Il('l'flrhnent, unloading anll loading wagons--18-pounder shell only. 

FACTORY No.2 (MIDL.L"IDS), 

Slte17s.-". omen are employe~ on practically all processes of n~an~ 
ufactl1re of 9.2 and G inch sht'lls in various stagt>s of heayirics;;. 
They are also employed on o\""erhead cranes and as slinge.rs, 

G/I/I.~.-About GO women are employed as assistant operators to 
men on machines in this section. The work is IE'ss heavy than that 
of the shells, as the articles manufactured are very large and the 
wOl'k consists of machine minding pure and simple. Some of the 
ol)erations take as long as 10 hours. . 

FACTOIIY No. 3 (YORKSHIRE). 

The main part of the.factory is used for the mannfactm'e of !.S
inch und 60-pollndE'r shE'lIs. A small part is used for the manu
fndUl'e of gun parts, 

The grellt mnjority of the wOl'kE'l's eonCE'rnell In the output of shells can he
divideil into tilree c\asses--m:leliine operators, laborers, aud lnspedors, The 
f:lC'tlll'Y is UlTanged in such a way that so fur as possible the first proeess starts 
fl'OIA the l'ight-halld gid(' of the faetnry, on which tbe rolling way for billets is 
situuit'll, and the shE'lIs are tllE'n workE'd grlldually along toward the It'ft. With 
tile {'xCE'ption of tIle Initial process of centering, the machine operator is not 
COlH'l'rned with the transit of sbells, and her hea'I'Y work eonsists in lifting 
the shells ill and out of the maclline and in the neeessary .. tightening up ., 
of the llla('hille.. No lifting tackle is prol'idE'd for the 4,5 shE'lIs, but it is pro
vided tor the GO-pound shells up to the process ot fuse-llole boring, 1Vhen the 
shell is reduced in weight to [>3 pounds 4 ouneE'S. The ~ntering is dout' 011 
l'ath('1' n uitrel'ent system. All the Illbol'lllg and machine wOl'k is done by n 
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cnn~ ot tour women to each machine, so that ill atlditioft to lifting {lIe shell 
Illto the' mllchille they load up the trolleys lind pull them toward the tables 
mill IInload them at the tahles. 

Tlae primary work of the laborers is the moving of sheBs from Olle proce",,; 
tu nn"tlll'r. Thill III done by means of trolleys onto which the shells are loaded. 
I II the el11'ly proeesses the trolleys lind the tables Ollto which the shells go 
"r., ahout the sume height so thut In Dlost cases the shells CUD be rolled un 111111 

011" tlae trolleys Instead of beiug lifted. This cousiderably lightens the worl,. 
but tlae trolley loads seem in JUllny cases to be nnnecessllrily heavy. As tit .. 
I!ltell>l IlI"oceed duwn the shop lIud gradunlly become Iightel', the trolleys in IIlllny 
CII""" Hre lowel', lind shells, owing to 'lad;: of table space, are stacl,ed on the 
fi,.,r. NO thnt U ... y ha\'e to be lifted up constantly fl'om the floor to tnbll'~ 

HI"'lIt 3 feet high. By this time the 4.5 shells huve been reunee(l in weight 
to under 30 [lOllIul8. but the SO-pound shells still weigh about 00 lJOUlltlS. 

FACTOIIY No.4 (LONDON). 

"'omen are employed on about 30 different processes, on lathes, 
milling and drilling machines, examining, cleaning, and checking, 
an(t IIIso in the tool room. Although the majority of the work entails 
handling 6-inch shells which weigh 130 pounds in the rough and 
neal·ly 90 pounds in the complete state, practically all the heavy 
IUlIldling is done by men, and the placing of the shells in the machines 
is done by sliding them down a sloping plane so that there is no 
l,articlllllr strain placed on the workers when they are actually han
dling the shells. 

F~CTOIIY No. 5 (YOIIK!'H1RE). 

Fnl'tory (ll) is engaged in the manufacture of 9.2-inch shells, and 
women lire machine operators on most operations. Owing to the size 
ofihe shell (the initial weight of the forging is about 44:0 pounds) 
women were ilOt employed as laborers or shell mo'\'ers in this factory 
until recently. Now, since the introduction of the rolling bench an«" 
Ilydraulic crunes, the men laborers have been extensively replaced by 
women wbo assist in craning up the shells witb the women operators. 
Some women do their own craning in. As a result of the introduction 
of tJle aforementioned rolling bench system the energy .required for 
laboring has been considerably reduced and the sbellshavtl merely 
to be craned from tbe bench to the machine, instead of, as formedy, 
from the ground. Men fix practically aU the shells into the machines 
and all through skilled men act as tool setters. 

In Factory (b) 6-inch shells are made. 'Vomen are at work on 
pl;actically all the operations to which the shell is submitted arid these 
'"Dry very considerably in time occupied per shell, and in the skill 
reqllired. The forging at its heaviest stage weighs about 130 pounds, 
and before it leaves the shop its weight has been reduced to about 86 
poimds. The machine opel'ator fixes her own shells in the lathe, and 
the methods of' fixing vary very considerably from automatic clamps 
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to chucks, the fastening of which requires a series of violent jerks at 
the end of a long cl;owbar. 

FACTORY No. 6 (MIDLANDS). 

: . The women are engaged in ma.king fuses. The work is light it] 
cha.racter and in itself involves little or no physical strain. 

FACTORY No. 7 (NEAR LONDON). 

The firm is now mainly.engaged on gaines and gaine' caps, having 
only a small number of 12 and 14 pound shells in hand to finish a 
contract. Therefore practically all the work is light. The women 
are employed on turning the shells throughout after the first two 
operations (cutting off and roughing out); melting and centering 
fuse plugs; parting off, drilling, screwing, and forming gaines; 
boring, screwing, and forming caps;· besides lacquering and inspec. 
&~ . 

FACTORY 1\0. 8 (NEAR LONDON). 

The firm makes and assembles ball bearings which consist of 
~, races" and balls or rollers, and in some cases of " cages" and balls, 
and vary in size from those having a bore of 5 millimeters to the large 
ones with a 12-inch bore, whilst the balls vary from one-sixteenth of 
an inch to 4! inches in diameter. The women are engaged in making 
and assembling the small ones throughout, but only on some lathe 

. processes and on viewing parts of the larger ones. They are em
:ployed on the automatic and semiautomatic machines, grinding on 
the presses, "iewing, gauging, ball viewing, assembling, testing, and 
)tucking. It is all unskilled or semiskilled work and does not entail 
IIny heavy lifting, but is monotonous and in certain cases demands 
great cOlicentrntion~ 

HOURS OF WORK. 

Mo"t of the work is ilone on the two-shift. system, Typical hours are giYen 
b{'l(lw: 

FACTORY 1\0. 1 (NORTHEAST COAST). 

DuU.-7 n. m. to 6.30 p. m. 1IIonday to Frhlay, 7 a. m. to 12.30 p. m Saturduy; 
llI{'nls, 12 III to 1 p. m., 4 to 4.30 p. m. (10 minut{'s f(lr ten)~total, 55 hour,.. 

Nigllt.-7 p. m. to 6.30 a. m. Sunday to Friday; meals, 11 to 12 p. m., 2.30 
to 3 a. Ill. (10 minut{'s for t{'a )-total, 60 hours. 

FACTORY No.7 (NEAR I,ONDON). 

DUI/.-7 a. m. to 7 p.m. Monday to Friday, 7 to 12 a.: m. Saturday; IDE-SIs, 
10 to 10.10 a. m., 12 to 1 pili., 4 to 4.20 p. m.-totul, 571 hours. 
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NI!/1/'.-7 11. m. to 7 B m. ;Uolu]ay to Friday.; meals, 10 to 11 p. m., 3.30 ·to..4 
fl.' III.-Iolal, 521 hours. 

i I., FACTORY. No.8 (NEAR I.oNDoN). 

~.' 'lJ.tl/.-7 B."m. to 6 p. m. Monday to Fdday, 7 to 12 n. m. Saturday; meals, 
'lUlU to 8.-15 B. m., 12 to 1 p. m., 3 to 3.15 p. m.-total, 521 hours. 

:\" iUllt.-7 p. nt. to 6 n. m. Monday to Friday; meals, 10.30 to 11 p. m., 3 to 
3.;JI) a. m.-total,50 hours. . 

At Factory No.2 (Midlands) the work is arrangedon both two and 
three shift systems. Broadly speaking, the supervisors (e. g., fore
men, tool setters, etc.) work two sh~fts, the day shift 11 hours, the 
night shift 13 hours, with mealtimes of 1· hour and 1t hours, re
~pectively. The actual opera~ors work on a three-shift system., ~he 
shifts being slightly. uneven, and a mealtime of half an hour being 
given in each case. Where men and women work togetl~er' on Ii lathe 
the women wort, the same hours as the men. ... . .• 

At Factory No.3 (Yorkshire) practically all women work on the 
three-shift system: 

!/oN,illg IIlli/t.-llonday to Friday, 7 a. m. to 2.30 p. m.; mealS; 10 to 10.30 
a.m. Suturday, 7 a. m. to 5 p. m. ; meals, 1 hour. Weekly total, 44 hours . 

... • 4.//I'I'IIOon Ilhi/t.-lIIonday to Friday, 2.30 to 10 p. m.; meals, 6 to 6.30 p, in. 
Wl"{'kly total, sa hOUl'S. 

NIOflt 81ti/t,--lIfonday to Friday, 10 p. m, to 7 a. m.; meals, 2:30 .to· a·a.·,BI'. 
a'litl Bbout 10 minutes for tea at 11.40 p. Ill. Weekly total, 421liour&:.'·;" 

. At Factory No.5 (Yorkshire) until June, 1917, womeIi'in"fa~tory 
(a) were working on 8-hour shifts with a half hour meal bi:-eak;'the 
men being on 12-hour shifts-so that each set of men worked with two 
sets of women each day. In June, 1917, a change over .wasmade
the hours then being 10 hours' shift for day and 111' for night work. 
Work starts at 8 p. m. on Sunday and finishes' at noon on Saturday' .. 
It is noticeable that the night shift is of longer duration than the day 
shift, and the work in addition includes a long Sunday night. No 
reason has been discovered as to the object of having longer night 
work than day other than that this scheme of hours fits in with the 
(>xifiting train service, for this factory is situated some four miles out 
'of the city in almost rural surrOlmdings. It is not unlikely that the 
train service could readily be modified to suit the convenience of the 
large numbers of daily workers if ii were proved d~ir~ble to ~qualize 
the length of shift. There can be little doubt that from an efficiency 
point of view it is desirable, where other than automatic work: is being 
done, that the shifts should be of equal duration, as tl~e worker miIst 
be tuned to a certain speed dependent on length of shift, "and a varia
tion in duration of shift weekly must necessitate some loss of. effi
ciency. 

8OD3aO--19----18 
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In fncwry (b) the hQUl'S l11'e as fo(i)l1ows: 

Shift. Time. Meals. 
Lon~est: 'Total 
, period, hour.! 
-without workM 

,_ b!"ll8l<. per """'k. 

------------�----~----I-------------------I---~-------
DAY. 

Week day .............. 6 a. m. to 6 p. m •• U to U.3O a. m.; 1 to 2 p. mo; unoffieial 
break, 3.45 to 4 p. m. -

,Saturday_ .•• ~_ ••••• ". ~ &. m. to 1 p.m •• 9 toU.SO a. m. ............. _ .......... -

NIGHT. 

Sunday-Frida,. •••••••. 6 p.m. to 6 a. m •.. 9 to 10 p.m.; 1.13 to 1.45&.-m.;unoJlj
cial -b1"l'8k, 3.45 to 4 a. m. 

Just at the time of the investigation the question of shortening the 
'llOurs llad been considered and practically decided on, when it was 
announced that the matter had 'been postponed. In order to fit in 
the working time of the men on two shifts with that of the women on 
thl'ee, the working hours of the women on the new shifts wer~ to be 
7t, 7-h and G:\-. This reduction of hours to 61 naturally cauSed many 
of the women h feel thll.t they 'Would not be able to earn a .~ liying 
-wage,~ 

An endellYOr was made to ascertain tlle views of the WQmen them
selws on the question of the tW(i) and three shift systems. The llUlin 

objection ,to the eight-hour shift seems to be that less money can he 
earned. On the other hand, the short shift is obviously more oon~ 
venient for women with children and home duties and provides .a 
l'easonable oppodunity for rest and recreation. 

~'he fnctory No.2 (lIilllnnus) l'e))ortstates .. tbe gene-ral Impressi{)n WtlS 

gnthel'edUillt lIIarried '1\"(Hnen prefer shorter bours, as ,they like to undertake 
the management of their own homes without outside .assistance. The UnIDal'· 

ried women, on the otber hanll, evidently feel that they ought to be belping 
In 110IIle work when thl'Y are not at the fllctory, and prefer the incrensed pay 
9f the longer shift to indefinite 'Unpaid ilome duties. Dne point raised aga1nst 
short shifts was that 011 tl\'oout of thl'eeshlfts w0rke1.'s were always abmlt at 
10 I'. 'Ill. -either censing afternoon '\'\'Ork ,or starting on tbe night shift, :and with 
decrensed lighting and lonely l'o8(Is some found the journey ,11 eonsiderable 
5trllil1 to their nerves, On tke whole, it appeared that there is less disturbanre 
to home life it Ule sllOrter sllift is in lise, but the question of strain for 1l1llividuul 
'Iwnilen needs caretul eonsideMltion, as the 8-hour factory shift, in addition to 
bNWY hOll!Oenold work, 'involves II henvier -day's toil thlln f1\ct'Ory wOI'kalone 
thr"uA'ha 12-holll' 'Shift "when at is obYiously irupossiblet'~ m!ldertnke home 
dul'ies." -

'l'he l'Pllort on fartory No, 1 (llIi'rUlenst roast) !'/tates: "Ou tbepoint {)f .shorter 
shifts (e. g., the substitution ot eight-hour shifts I gathered that muny shOll 
nlOl'Iagers '\'I'ouid wel('ome It lind would expert to obtain the sUllle output in two 
eight.Jlour sblrts as tltl'f do nt 'P1'esent, but thnt the 1llftny diftirulties ~n the 
way include (1) the strong opposition of the meil tittel'S and tOlll setters; ,(!!, tIle 
objection of the women themselves, wll0 al'e ill most shops on the _premiUln· 
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bonus lIl'stem., and who would object to the lower wnge (this-objed:ion does not 
lIoldlu the plecewol'k shops) ; nnd (3) the reorganization of the trnnsit ~rl',J.[lge
ments whkh In 11 factory of this size woulil be a big problem.. 1\1nny women 
tiwmsl'lvl'll told me that tbeT couW easily produce tbe same output in au eight
.fIOIll: Khlft,. In nil cnses there appeared to be couslUerable wliiting about for 
work owing to the work not _ling througb quickly enough from tlte men on 
the Jll,,,\-toul prOl"eHl, In one sbO(t at least the daUy output is limited, and when 
the girls have finlKbed they baug aDoot the sbop sometimes for all boW' 01' all 

b" .. r lind 11 bulf-bf'ing on the preDlium-bonus system (wbich is based plu'tl~' 
on n time wage) tlll'y bne to put in thl'll' hours at the shop, III no shop on 
the p1'MtIlum-Uonu!I system .1Id it appenr to me that much work was done during 
the laHt hour of the sllitt. -

At tacttW7 No. Ii (YorklOhire.: .. The goellel'al impl''I!ssiOll gathered from the 
WOOleD III factory (h) is that the Illl'ge majority would be glail to retW.'1l to 
the eIght-hour shift, even tbough their weekly earnings were reduced. A 
mlll"I'lty, composed of very strollg women who had reached middle age after 
hurd-wlll'king lives and the younger single women with no home ties, are satis
fied wltb tlle 12 hours, IIIId feel quite able to continue at this rate and tD earn 
their I .... "sent rate of ray. There were on 12-hourshifts, man,y who openly WOll

dered how long they could continu~ to work under present condUioml. and a 
fl'w definitely Intended to give up munition work this winter, as they felt the 
lung hours were ruiniDg their bealth. .' 

," The g~eral Illlpl'essiQD gathered fronll tile women in f~l(.1:1H'J' (e) is tb:lt 
tilt're Itt II grentel' appelll'anoc of 'I\'eU-being and satisfaction with the work 1100 

!will'S, . Tile Vo'eekly earDings for each process 8(1(1("ar II little higllel' thau: those 
eal'!Wd III col'respouding PI'OCesses in 6-inch shells," 

NIGHT SHIrrs. 

As a rule day and night shifts were worked alternate weeks. At 
factories 7 and 8, however, only a proportion of the workers. were 
required fOl' night work and there was no regular alternation. 

At fut10ry No_ 8 (nenr London) 16 permane.nt night-shift workers wel'e 
examllll'l1, Niue ",'ere classified as A and six as B. WOI'kers in clo.s;s A had 
worked continuously on night for periods \'arying from 3! to 11 months, ilie 
D'I"eragc time being 41 monilis, The average time. of the remainder was also 41 
months, The nutrition and general bealth of tlie night workers cuminI'd (aDd 
they were picked at random) was much better than that of the day .wol'kers, 
This 18 probably beenuse it is only the stronger girls and women who .. can 
stick It," There is no regular alternation of day and night work, and if a 
worker agrees to go on night she is left OIl until she ., knocks up_- It WIlS said 
that numbet's of girls h~d had to give np nigbt work becaltse the)" rould not 
stand it, Several had left because they were not allowed tQ change to dllY 
work, 

'l'1te night workers examined "W'E're satisfactory, Theil' feeding is better on 
Dlglilt shirt, as they have two good hot meals, one before coming out in the 
evening aDd a good breaJ.."fast.. The breakfast of the day workers is nothing 
but tl'.8, bread, and butter, .as they have to leave so early tllat there is no one 
to prepare a meal for' them, The majority of tile night workers apparently pl'e
ferred night because of the long week end, . TheY' work fi'l"e nights and rl'St 
from Saturday moming till lIIonday night,' Even those who complaineil that 
they were tired at the end of the week said that .they got rested during tile week 
end. . 
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At factory No, 7 ,(near London), where there is also no regular alternation 
.of day and night work, 19 workers on different proces~s. wel'e e~amined. 

Tweh-e 'ivere classed as A and seven as B. The 'average timi! 'worked contiriu
ously on night "ias 13,5 months ill class A and'15 months in class B." ';'!" - ., I 

• .' , ': • '. (: ' "\>' On the whole night work was, not unpopular among t1\lfwomen, 
}lItrtIy because of the higher wages earned, partly b~cause they found 
more opportunities for shopping and persOIial affairs. Most workers 
found no difficulty in sleeping during the day, thoug4 m~riy, for 
reasons which 'were not often unavoidable, did not allow themselves 
silfficient time for sleep. Work on Sunday night was disliked, few 
women cared to spend Sunday in bed and many used this day for 
heayy domestic work for which they had no opportunity during the 
week. 

SEATS, 

Although in some cases seats had been pro,-ided for use whl;m 
'workers have proper opportunity for resting, this was by no 'menns 
general. For example- ' 

The report on factory No. 1 (northeast coast) states: .. There Is's. great 
,t::riev~~ce in certain. shops. Sitting is genel"ally not allowed and in ma~y' caSes 
,tllis, IlPpears to cause quite unnecessary fatigue to the workers. Tliere is no 
.J1ro\"lsion of .stools or benches except for certain drilling machines and benches 
I ,,'!:tere the work must be done sitting. No stools are provided for workers on 
,such processes as rough turning (6-inch shell and IS-pounder shell) and ~D. cer
.iaiD. automatic machines where the worker might often sit fOl' some minutes ~t 
a time." . . 
. The rc>port on factory No.4 (Loudon) calls attention to the la~k of seating 

flC<'Ommoda tlon. ' 
At factory' 11\0. 7 it is stated that .. only the ,-jewel's and 'lacquering' gi~18 

)ul\'e stools; in none of the other shops is provision made for sitting, though I 
noted many tilDes when workers were waiting either for the tool setter ,or 
material." Many ,women complained that they eQuId not sit down while wait
ing for work as no .seats were proyided and they.were not allowed to sit. In 
this factory the proportion of tired and swollen feet was noticeable. On the 
other hand, the report on factory No. 8 states: .. In nearly every department 
sents were provided for the workers; some had metal backs for support, while 
some were merely stools:' 

The provision of seats and the use made of them unfortunately 
often appears to depend too much on the caprice or prejudices of 
individual managers and foremen, who do not yet realize that, if 
suitably used, seats reduce fatigue and do not encourage habits of 
idleness and slackness. Seats are particularly needed where the 
operations are long and can not be accelerated, where waiting is apt 
to oc.cur for material or assistance and where the two-shift system 
is followed. 

JroTllITION. 

CanteeJ)s had bet'n established in connection with aU the factories 
visited and on the whole were suitable and convenient, though not 
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nlwuys as populur with the women as had been hoped. In spite of 
the pm"i6ioll of cheap, appetizing dinners, many women still p.ref~! 
to bring the main portion of their ~ood fr9m home, me~ely supple
JIl(,llting this with" extras" or tea from the canteen.1 'On an eight-

)lo;lr shift a disinclination to purcllaSe Ii full med isundersfandable. 
The shift is relatively short and allows time for ineals at home; wliile 
the factory meal time is only half an hour and does not correspond 
with any of the ordinary princip81 meals of the day. ' , 

At tactory No.2 (Midlands), for example, only 20 of the. workers sta~,that 
tlll'Y uKed tbe canteen entirely, getting their dinners there. The remainder 
look their solid meals at l1Ome, and' brought sandwiches,cake, 'Rod bread and 
butlc!r' to the factory, getting" wbnt they fancied," In the canteen,"and making 
teft there. This Incomplete use of the canteen may be attributable to the short 
IIIl'ul times to wblch workers have grown accustomed on the three sbifts, and 
to tbe consequent difficulty of serving rapidly enough to allow' proper tilDe 

'1'0 mt. ' 
,.'attory No.5 (¥orksblre). At factory (a) the girls take all their meals -in 

Ihe canll'l'n--ft fair proportion actually buying all tbeir fOod tbere; tl~,at, is, to 
,8"Y, on day shift they buy good breaJ;fasts and good dinners, whilst the re. 
'1llllluder bring their food from home, often prepared dishes which -they :can 
warm up In the canteen and which they supplement with small pUi'chases 'at 
the 'Cl1l1teen. On nigbt shift the usual plan is to bave substantialfOoobefdte 

'It'II"ing home, many bavlng a good meat meal often with tbe members'bt'tlie 
IIOUH"hold who bave returned from day work. They make this 'their main"meltl 
Rndl'urcbase light suppers and breakfasts during the nigilt of-bi'ing'1Ig1it 
IIIl'alswlththem. The women bave certainly learned the lesson; and' act' 'im 
it, thllt they can not continuously work at their strenuous occupations 'unless 
tht'Y get adequate tood. Occasionally one would say .. we-are really lloing men's 
work, we can not expect to do It on bits of thing that would keep 'm:n~oing at 
home, we ha,'e to have real meals." These inquiries were made ai the tilDe 
whl'u the great difficulties in obtaining certain provisions arose and many of 
thl'llI told of the hardships which were being experienced by' themselves,' or 
1111'11' mol hers In obtaining food. It was common at this time for the women to 
It'ave work In the elU"ly morning after the 111 hours of night shift, ,yith perhaps 
two hours· traveling in addition, and line up in the food queues in order to 
obtain supplies. In many cases this resulted in the women not getting home 
until middllY, so that their rest was bopelessly interfel'red with. At this time, 
1.'0, Ihe weather was very cold, beavy snow having fallen. 

The, WOlDen on Ihe hea,'y work in factory (b) have also realized that they 
require substantial food, If they are to carry out their .duties continuously. 

Uf Ihe women interviewed the following analysis gives roughly the system 
III footl taking: 

124 good meals e"ery day at home. 
24 buy good meals at canteen. 
64 buy sollie light food at canteen. 
45 buy no food at canteen. 

An Interesting comparison between the t,~o factol'ies Is to be noted. '1'he 
average wages are lower in factory (b) thougb the hours are longer. A rela
tively small proportion Is buyIng full meals at the canteen and a relatively 

1 Since tbe Inquiry was made the dlWcultleso't' sbopplng bavebecome greatly accenr.l· 
atl'<i and tbe demands fO,r, food at canteens has correspondingly increased. 



278 INDUSTRIAL HEALTH AND EFFICIENCY • 

. large, propo.rtion bu,ySl nothin,g at all at the canteen.' Apparently the higher 
wages insure a greater expenditure on food by these workers on heavy ~pera
tions. 

On the 12-hol1r shift and at nights the practice of buying a full 
meal seems to be increasing, and in some cases if more were done to 
meet the wishes and tastes of the workers the meals would probably 
become much 'more popular. It is not an easy task always to satisfy 
'anel meet the likes and dislikes of factory workers unused to restau
rant meals and very ready to criticize, but at the same time there is 
'room fOT improvement in canteen management. 

I"Ql' example, one factory has. canteen to seat 4,OOQ It is 1'Wl. by an outside 
c.IIrel'er lSO badly that vel")' few will use it. The supe.rvisor off~red to take it 
over, but was refllsed. Th.e caterer has been reprimanded, and it is hoped 
tbe management will beimpro,ed. 

At factory No.4 {London) the canteen is to!) sma.ll to JlOtd the workers, the 
food is only fairly good, the service is inadequate, especially at night, all.d tile 
tea is particularly ,bad and sb'Ong. 

In other eases, although the food at the canteen is good, the workers, 
through force of habit, prefer to take their meals in the shops. Thls 
is unsatisfactory from every point of view! but it seems practically 
impossible always to excluq,e them fl'om tbe shops in certain factories. 

Typical prices are as follows: 

(1) l\{l'>IIt Stud ,,~{'tablt'S ______________________ _ 
Soup ________ : ________________ ~ ___________ _ 
PuddAng ____________________________________ _ 

(This Is con!;icNored too dea.r roc SGllie girls .• 
(2) Boiled beef antI '·egetab~ __________________ _ 

Steamed pud,ling __________________________ _ 
CUstard ______ '-______________________ _ 
Rice pudding _____ .!. _____ ' _________________ _ 

Soup with dUlllplUng _______________________ _ 

Bread and ebeese ____________________________ _ 

(Tbe food appeared well (l(),~I,ed 111111 of good 
quality.) 

(3) 'I'ripe and onlons ______________________ _ 
Suvory (n kind of rissoile) _____________________ _ 
FIsh ________________________________________ _ 
PUKlding _____________________________________ _ 

(The CiiUlllity of tbe food SN"lIlE'd g<l()d, but tl~ 
dinner is not often Iml'chased. although 
there Is n big trade in meat pies, {'skes, 
bewrages, chocoln te, etc.) 

do' C .. ats.. 
9 {IS. 8] 
2 {4.1] . 

3 '( 6.1) 

6 {1::l.2] 
2 { 4.1] 
1 { ::l.O] 
1 { 2. 0]' 
2 '( 4.ll 
i [ Ltl) 

4 { S.11 
2 [ 4.11 
5 [10.1] 
3 [ G. J.\ 

The nutrition of the workers was generally satisfactory, except in 
ilte case of ftlctDry No.8, where" the nutrition was very llOO'rancl 
the diet unsuitable and insufficient fDr women working long hours. 
Hread and butter and tea formed tO'O' large a part' of the dietary, lind 
410l1t of 114 examined were oonsidel.'ed to' be suffering f.·om under
feeding." This malnutrition is due mainly to long established habit 
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Dnd ean not be ascribed to war cooditions. It may be hoped that 
the well-managed canteen, which the firm have now provided, will 
I.'n<'ourage a bettel' Dnd mOl'e substantial dietary. 

ftA!l'Srr. 

Convenience of transit varies greatly. At factory No.1 (northeast 
coa,,1) the difficulties of transit still form an unsolved problem. Of 
193 workers ~xamined 39 walk to work, 64 travel by train, 2 by the 
factory bus, 1 by boat, 1 eycles; the remainder travel by tram. The 
journl.'y occupies 1 hour or more in 41 cases, 2 hours and more in 19 
cases, 3 hours in 3 cases, 4 hours in 1. The train service is stated 
to han improved, but the tram service is still wholly inadequate and 
unsatisfactory. The large majority of workers, men .and women, 
is obliged to use the tt'1lms, and the extreme overcro''I''ding' and bad 
air are certainly responsible for much of the tiredness amone: the 
women. The crowding in itself may be dangerous, and one .girl 
examined had recently been seriously crushed and injured in the 
attempt to find a place. 

, • At factory No.2 (Midlands) a eonsiderable llwnber o~ workers 
(118) are able to walk or cycle to and from the factory if they wish. 
The remainder come by bus or train. Thil1y-eight workers com
plained of difficulty in transit or mentioned conditions which involved 
considel'able addition to their hours of work in getting to and from 
the factory. The decreased service of trains proves most inconvenient 
in certain cases; workers who arrive by train may have t() wait an 
hour at the factory before their shift begins. In one instance a 
wol'1<er on the afternoon shift (2.30 to 10 p. 01.) Drrind regularly 
at her home at 12.30 a. 01., and for the morning shift (7 a. m. to 2.30 
p. m.) she rose at 4 •• m. The tram service varies. Many of the 
workers have n() complaint to make, but on some lines cars are 
crowded, and women stand habitually, traveling an hour each way. 

At factory No.3 (Yorkshire) practically all the workers came by 
car or train: ' 

~t:.!~d I"" ~e """ w"" I T_. Wlder. mwutes. hour. and over, . train. 

-----------------------~----~-----I----------- -----
A ................... : ....... :............. 4 25 32 2 '4 ."q 
B .. _..................................... • 18 :u .......... 5 H 
C ............................................. ,_ .. _ 4 :I 1 ......... 7 

f----------------
Total (116} ...... _.................. 8 47 .'is I 3 91 107 

Certain trams were said to be crowded, and the women complained 
of the cold and fatigue o{waiting ill queues at the end of the day's 
work. 
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At factory No.4 (London) 114 out of157 wete able to "VI'alk home'; 
138 "take less than 10 minutes for the journey and only two more than 
an hour. ' ,.... ,- " 

. ',."\. ..!:': ~~ I ; r 

,I~~~~_ ~&9,1 se a!:~~er,' W~I~: -~:", 
------------!--- ----

~::::::::,:~::::::::::::::::::::::::::;:::: ~, ~~ 19 -~ : _ .~ 
C,' , , , .................................... '1-__ 2 ",-,"_--,-1 +--"-_1.1-_'---''1-,_---.:.3-1--,---,--1. 

Total (157) •••••••••••••••••••••••••• Il2 56 17 2 114 43 

. -' :. . . 
At factory NO'. 8 (near London) 90 out of 114 walk home, and in 

88 cases -the journey occupies less than 30 minutes. The firm has ar-
ranged for a special train morning and evening, and should any'fare' 
exceed 4s .. [~7.3 cents] weekly the firm pays the excess. " .' . 

LOST TlKE. 

No attempt was made in the course of this inquiry toobtlili:i-'~c~; 
curate data in regard to lost time and its causes. In the cas~'of 
'w'vIilen working long hours there are dearly numerous lnore""or leS& 
legitirnatereasons for broken time in addition to temporary illhealth:" 
Th,ere is, for example, geimine fatigue and the riot unnatm;aldesira 
for an occasional" day off." There are also domestic duties or emer", 
gencies in regard to the home or children which, in the case of mar
ried women, almost necessarily exert a prior claim to the factory. 

At factory N(). 1 (northeast coast), for example, the report states: .. I gath
ered on all hands that most workers deliberately stay away from work oneday _ 
II week or a fortnight; this is sometimes for domestic reasons, but often because 
they feel the need of a day's rest. The timekeeping r,ecords are consequently, 
bad. In two shops where the timekeeping is much better I foun~ that this was 
uue to the strict discipline.; any girl who stays away for a week, except it be 
on sick leaye, loses her machine--she is put on some time work, such as laboring, 
alHl has to wait her turn to get a machine again. It is interesting that these 
werp the only shops in whIch I had emphatic complaints from the gil'ls as to the 
Ipngth of hours. Roughly speaking anu simply from tile general statementil 
giwn, the timekeeping in these two shops was 50-75 per cent better than in the 
other shops." 

At factory No.5 (Yorkshire), the infol'mation gh'en by the workers them
",,'h'ps indicated that thelost time at factory (a) was low. Tliere was In gen
('I'al a high senseof duty in this respect, great pride being taken in the posses
sillll of a .. clean slate," both in respect of absence and lateness. Occasionally 
u woman stopped away as she was" just done up" or !' dead beat" aud felt 
Ihut she mllst rest. The records of time lost during the last six months (since 
the introtluction of longer hours) compared with the records for the previous 
two months when the women were on elght·hour shifts, show a rise in the totul, 
11ercentnge of time lost which must be due iargely to increased fatigue. 
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Iij factory (b) there Is the sallie pl'lde in many of tIle wornI'll in having ~'IIO 
broken time" to show. The machine operator who is fond of hel' wOI'k dislike, 

, " " , ," ,',I 
very lUuch to ,day away, for she is always anxious lest sbe should have" her 
machine taken away," Some cases were noted of women who took" breald'ast ' 
thill'," becau!OC they telt .. too done up" to cowe, but felt that the tllree hours 
extra, rest tlll'Y would obtain woulll set them up for the rest of the week, 

'WELFARE SUPERVISION. 

,In all factories visited welfare superintendents had been appointed, 
WllO were charged with the general o\-ersight of the physical well-
Leing of the workers. ' 

At fa <'tory No, 1 (nol'theast eoast) the lady superintendent has a Jarge- stair 
.. f IlUpervlHOI'I! alloeated to the ditrel'f'nt shops. Each sllpervisor has under her 
lit Je8lltone aMistant supervisor and an adequate number of attendants fop 
f'lf}$kroolUs, cookhouses, etc, The workers say that conditions have much iq'c, 
prayed since the appointment of these officers and e\lidently !'egard them as 
"aluable acqulHltlon8. Welfare supervisors have nothing to 'do with the mO:n~ge-' , 
ment of the canteens, and the ambulance arrangellients are III charge of the 
firm's medical officer, The amblllancerooms are staffed by nurses and first-aid 
attellllants who have no relation to the welfare supervisors. 

At factory No.2 (l\Udlands) a welfare supervisor with three 'shift su'petvisdts 
uudel' ber Is tn charge of the welfare work. The department Is a branch of the, 
labor department of the factory and tlle welfare supervispi' is consulted by\J~~I-: 
mallllgement on questions eoncerning women. There are two sl!rgeries.in ~haJ;g~'i 
uf mil'8es which can be used as rest rooms, if required. ' ' -~ • 

At factory N'o. S (Yorkshire) there is a welfare staff of 19_ ThiS' includes me' 
head weltare superintendent, 15 supervisors in the works, 1 in the- reeo~d 1lffice;' 
slltl 1 for engaging the workers. The vuious processes are divided Into, five' 
sections Illld each of the 15 supervisors has her own section ,u,nder hel" contI'ol 
on each shift. She has a desk in the middle of bel' section and is therefore 
al\\'a)"s acce8llible to the women. Of late a large nuillber of athletic and social 
Ijoc!eties ha,-e been Instituted In connection with the factory, and'a welfare'com
mittee, which brings matters to the notice ,of the management, has also been 
formed, Various classes are also soon to be started in cooperation with the local 
edu('atlon authority. 

An extremely well-equipped surgery with a separate department for iuen and 
women is in charge of the firm's medical officer and staffed by mil-ses. 

At factory No.5 (Yorkshire) the care of the ,vorkers at factoi'Y (a) 'is in 
charge of a well-developed welfare department under the control of a lady 
supervisor and assistant supervisor. ' In each shop thel'e is a sliop supervisor 
who takes a personal Interest in the women. A night matron has charge of the 
welfare of the 'glrls during the night shift, A good spirit of comradeship has 
been developed amongst the women' due to the energy 'of the welfare department. 
Gallles, football, and cricket on Saturdays and sports meetings are partlcipateci 
in by the women with great enjoyment. The welfare work'at factory (b) IR lln
cler the direction ofa lady supervisor and assistants, and working in the shops 
IInder the direction of the lady snpervisor are the shops sllpervisors. 

At both factOl-ies all the women who are engaged are required to'rindergoii 
medical examiniltion by a woman medical officer within the first weeK or two 
after engagement. Practically all the ,,'omen who lire employed bave beeri 
examined, or will bave been, In a ,'ery' sbort time. Recommendations of the 
medlclll officer as to transference of women to light work are Ilttended to by 
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the. lauy supenisol' anu· any other recommendations made by the medical offi
cpr are followed np by the welfare department. 

At factol'Y No, 7 (near London) tIle welfare superintendent uoes not engage 
or dismiss workers but intel'\"iews them after the. assistant managel' has taken 
them all, She is' rl)sponsible for first aid and 8~lpel'\·ises the mess room, Sbe 
engages mess-room and lavatory attendants. For first aid the superYisol' has 
a well~fitted Red Cl;OSS box in her surgery for the treatment of minor'injul'ie!', 
Serious cases clln be tllken to the hospital close at hllnd, In hel' absence n 
Illvatory attendant IIpplies bandges, etc. 

At fuctOl'y No.8- (near Loudon} twowelf;J.l'e supervisors have been appointed, 
but they have not as yet any vel'y effective grip of their work_ TIle. canteen 
is not under their control and the first-aid arrangements are separately man
aged. The present ambulance room is only temporary. It is well equipped, but 
there' is no waiting room. Diffel'ent hoUl's are arranged. for men and women. 
T.hree nurses tuke spells of eight hours each. 

GENERAL HYGlElrB, 

Apart from tIle long hours usually worked and difficulties of tran .. 
sit ill some cases, the general arrangements for the health and com
fort of the workers appear reasonably good in most cases. The 
conditions of the shops as regards ventilation, heating, lighting, re~ 
moval of fumes, etc., have often been much improved, and special 
contrivances have been designed to ease the strain of heavy work. 
The- cloakrooms, lavatories, etc., are usually fairly satisfactory, 
though there is often no provision for drying wet garments; Over
alls of it suitable pattern are now generally provided, to~therwith 
spcl'ial means of protection (dogs, waterproof aprons, etc.) for 
women carrying out wet or dirty. operations. Rest rooms for work: 
ers temporarily indisposed are usually available, although they are 
probably not made full use of. In the person of the,welfare super
",isor anoffieer exists to. wliom"·omen may bring pel'sona} complaints 
or requests for advice or help. The organization is by no means 
perfect, but it represents an immense advance on the conditions 
which obtained. two or three years ago. 

An endeayor is often maile by the factory to, arrange lodgings for 
workers. It is found that women usually prefer to live at horne, 
even though this entails a long daily jonrney, than in lodgings close 
at hand~ 

At factory No.8 (nellr LoOtlon) as the number of women em~oyelr increased 
and it became nC!C41ssory to draw workers from. a distance the housing ques
tion became urgent. The firm persuaded the local authorities to nmke a. can
va!;! in the town and find· out the householders willing to take lodgers and the 
prices thl'Y would charge. The names are kept on 1\ card register and given 
to workers who· require rooms. Unfortunatcly the register has' not been kept 
up to dllte. The firm lIas also provided two small houses to be used. as recep
tion houses, ODe for men and one for women. These are placed.: under tile 
DlllDagement of the canteen supervisor,. and wOl'kers may .remain fot' three 
nights while looking for perlURnent lodgings. A woman cleans. both houses 
and cooks, the charge being 2s. 00. [60.8] per dny. The houses 'are well kl>pt; 
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lire furnished with sillgle beds, not more than two 10 Ii room, and chests or 
drs,,"I"rs. Each house has a bath with hot water. 

XEDICAL EXAlIlIlfATIOll'. 

Tbe arrangements were generally similar to those of the previous 
inquiry. Each woman went first to the assistant investigator, who 
asked l'Rrious questions in regard to general and social conditions, 
and then to the doctor who made the medical examinations. Except 
at factory :No.5 (Yorkshire), where the medical officer was per
tlonally known to many of the women, this examination.was neces
sarily somewhat cnrsory in nature, partly because of the circnm
~Inncesunder which the inquiry was conducted, but mainly because 
it was ('Sl>'Cntial to a'f'oid nlarming or irritating presumably healthy 
women by requiring much undressing 01' by making a searching ex
amination. The inquiry was voluntary and its results .depended 
rntirl'ly on the success with which the inyestigators were able to 
o\'erCODle the shyness 01' even suspicion of the women. For example, 
in some factories where numel'OUS dismissals happened to be taking 
IJlace, the workers naturally supposed that the inquiry might be 
intended to weed out the most unfit. In another factory in a town 
~here the medical officer of health had recently published a repOl't 
on ill health and especially'" chest trouble" among munition work. 
(,),S,1l number of those who were not in the best of health· refused to 
Le exallJined as they feared subsequent action. No detailed examina
tion of the chest was made as a routine. The doctors endeavored to 
elieit the medical history by sympathetic inquiries. 

As before, the workers were classified into three groups, A, B, and 
C. A denotes appal'ellt good health; B denotes some signs of fatiglle 
01' ill ht>uIth; 0 denotes markl'd fatigue or ill health. 

England. 

A (healthy). B (slight latigue). Ie (markod latigue). 
NUJl1ber 
rnwock-----.-----II-----.-----I---~-----
eTse:t

aruined. Kum- Per- Num- Per- Rum- P~r-
her.' oootage. 00.. centage. her. eentage; 

---~------I---------i---------

CAUSES OF FATIGUE IN WOllEN WORKERS. 

The cag{>s classified as "0" were' those regarded by the medical 
officer' as dl"finitely unfit· for the work they were doing. In some 
instances the physical condition appeared due to the nature of the 
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work alone, but in most to heavy work combined with domestic 
duties and p~rhaps mental anxiety. 

The cases classifie~ as "B " were those in which signs of weari
ness and the beginnings of ill health were obvious to the'eXam'i.her. 
:N"o scientific tests of fatigue were applied. The opin,on f~~J}l~'W'~s 
based upon appearance, signs or symptoms of ill health, physical 
and social history, etc .. At times obviously tired women -were loath 

'to admit any signs of fatigue, for example, at Nottingham,as they 
. feared dismissal. Tiredness and" nervousness" were common com
plaints among these women. At factory No. 1 (northeast <;~aSt) 
where all the wOl:kers11ad been working for atJeaSt a year, and many 
for oyer two years, a number of workers stated that one of the first 
signs of fatigue noticed by themselves is that they" dread the belt." 
Sleeplessness and restles.'mess were relatively common; in~igestion, 
Joss ot .appetite,headache, etc,,' were often associated wit~'the,tii·e.d
,ness, Some. had d~finitely lost weight, many looked pale, thin, Qnd 
worn. 

Among the special causes of fatigue' may be mentioned heavy 
'work, especially when associated with long hours, agennd general 
'~nsui~ability for particular work, length of sen-ice, insuffici~nt 3:t
:~riti~nto ",~elfare" insIde the factory, home duties, mental anxi~ty, 
tr!l.nsit, dietary, etc. Some of these have been referred to already; 

'others may now be considered in some detail. 

(a) HEAVY WORE: AXD LO!'\G HorRs, 

As an example of fatigue due to these causes, the results of an 
examination of 199 women at Leeds may be mentioned, 

At factory No, 5 (Yorkshit'e) ot 146 women employed on 6-inch sheils the 
mffiiclIl officer reporte<l that 51 were phYSically fit and able and wiliing to 
continue at the preS(>nt lwessllre of work, Of these the greater number were 
women lh-ing iii lodgings' or ill homes where they had no work to do after 
tbeli' munition shift; a f('w had. spent many years as charwomen, workhig 
hard for little remuneration, and tlles~ lool,ed upon the regular long hours of 
lIIunition work as a well-l18id rest, Of the remainder 95 women showed signs 
of flltiglle varying from those who were moderately tired and unable to SPIll'e 
any enprgy for recl'eation to those who were completely exhausted and unfit for 
re('reation or work, Of these, se,-en were entirely broken down in health, 

The most noticeable point ahout these women was a general appearance of 
wf'lIriness and loss of tOllf", There seemed to be a geliel'lll '''lIlit of alertness, 
as though It.lleeded II dl"finite effort of concentrution before they could bring 
their minds to bear upon IIny given question, Many had the nppellrance of a 
rllpid lo~s of weight, and those who (Ud not know their weight ('ollld remem
her that their clothing lUlll to be definitely taken in to make it fit the preseut 
waist llll"aSUrl"lIlent. 

Women suffered from 1088 of appetite, with fullness and eplgllstl'ic pain after 
foud, having the appearance of atonic dyspepsia in varying degrees, .11,. few 
!:'ufil"red from cough, the result of bl'onchitis, which WIlS started or aggravllted 
by work in a munition faC'tory, Many showed signs of CaI'!liIlC insutlkienc1. 
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with ,,"pak lll'art Rounds, Irrpgular in time and force, while a few had definite 
('ardiac t!llat:ltion. Some of these women were dyspnreic while at rest" 'and 
JUltre. were definitely so on moderate exertion • 
.' -<~',I~~ e~'ideilJ~ of nervous flltigue varied from staleness, with loss of intel'est 
'In o~ Inclination for amusement or work In the milder cases, up to exhausti91l 
bf' II' 'iiulrked degt'ee, with nervousness, loss of control of temper,and depres· 

'Ilion Iii ,the more marked cases, The loss of voice occurring in women, especiully 
un the night shift, appears to be the outcome of exhaustion Ullt} loss of tone. 

The general Itnllress\on gained from these women (working on 12-hour shifts) 
HU~gI·~tlS tbllt tbey are Dot physically fit to continue indefinitely on, these long 
h;)\\I'~' Some will voluntarily leave at an eal'ly date, and others ,from economic 

'lIccp;";lty will continue to work above their strength, nnd will 'become per
nlttnl'ntly damog!'d 'members of society, The oneS who will I'emoin at work 
at all cost.'! are those who hllve many dependents. These threaten to become 

'1'l'\'matUl"t'ly olt!. losing all the joy of life and continually haunted by the fear 
Qt a hreakdown In health. ' 
" AM I'i>gnrds the examination of 53 women working on 9,2-inch shells (10-
hOllr dny and llj-hoUl' night shifts) they can not by any e/'fiJl·t' iiit them from 
)1101'(' to plR('e as they do In the euse of the 6-lnch shells. The cliucks ot rne 
lIIadll .. e!! are tightened by men, aOlI the result Is thut though the shells 'are 
JlI'l!-yJpr lind the machines larger the wom~n act!lally carry out lighter ,work 

,Ihun (hl'Y do when working on 6-lnch shells, Of those exaplined. 23,.were 
j.l'I)'"kally 'fit, and IIgaln those were usuaily wowen with iew ho~e ~uti~ 
The:' remaining 2t showed signs of varying degrees' of futigiIe,' ''B~'ftheir 
fnt1~lIe, generally spenking, was not so obvious as the fatigue of those 'bifThe 
Ii"hter shells., " ", \1 

At fnt·tory No, 2 (Midlands) where tbe WOlnen ,are engaged on. fI,~lnch 'and 
(I·llIch shells (eight-hour shifts usually), It appears that the processes which 
(,I\II~N most strain were those of bol"ing, drilling, and rough-turn body, The 
latter Inyolyes an upwurd jel·k to tighten the shell in the machine, which the 
IIlIIjol'ity of women find fatiguing, especially on night work or during men-
8trulltlon, On the othe,l' hand, seven young wowen and fOUl' elder ,workera 
of an CSllecially wiry type had suffered no inconYenience of any kind beyond 
a temporal'Y muscular'sUffness, ' . ' , ' " '" ' 

At '(II('tol'Y No, 3 (Yorkshit'e) the women are engaged on ,4,5 and 5,inch 
shells (eight-hour shifts); 24 workers on the' roilgh-turn body pl;ocess wel'e 
pXlllllinN fur the purpose of comparison with findings at other factories where 
simillll' work is ulldertaken. It was observed at factol'y No.2 (Midlands) that 
1'"llIIst young wowen 'suffered little inconvenience at this work beyond tem
T,ol'sry stiffness; but that there was a tendency to' cause pelvic disorder in 
eltlerly married women with weak abdominal muscles. Here It appeured 
'ul;lIal to eniploy younger ,vomen. Seventeen out of 24 examined at this factory 
were under 24 years of age and only two woinenwere '30 years old. Some of 
the more (le1lcnte workers had found this work too heavyiUld h~d been:tran,s
ferred to other operations. ,There were four cases of dysmenorrhea, seven of 
h'rHgularity of menstruation, where it was said that the complaint had arisen 
or hall become worse since working at the factory. 

It is evidently most desirable that workers should be carefully 
selected for heavy work, such as rough-turn body~ ripping, and 
centering, if undue fatigue or physical injury is .to be avoided. The 
'cngth of the shifts is clearly of great importance. 
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(b) AGE AND GENEIlAL LNS'l"lTABILlTY FOR 'WORK. 

Other things equal, workers under 18' and, those of ~niddleage 
may naturally be expected to show fatigue more readily than those 
ill the prime of life. '",; 

Young 1corkers.-At the previous inquiry considerable fatigue was 
manifested by girls under 18 ,:ho were working exceptionally long 
hours under somewhat unfavorable conditions. A large number 
was not examined in the course of the present investigation, but in 
,tbe factory where these findings were noted the cooditionsof work 
Ilnd comfort have been greatly improyed and the fatiglle has 
diminished accordingly. ' 

At factol·Y No.7 (near London~ nine WQrkers under 18 wa-e examined, eight 
were classified A and one as B. Their general condition was satisfactory. 
Oue strong gil"l of 16 is in the fonudry sand plaCing, anotlter girl of 11 hilS 
already worked three years at munitions . 

• 11idtlle-ugcd U'orl ... ers may be divided broadly into tw<! divisions,: 
(1)' The thin, wii)' women who have worked all their lives and stand 
lleavy work more easily than many younger and apparently strongl'r 
women; und (2) the women who may appear strong and well-nour'
ished, but whose abdominal muscles are lax lind flabby from lack of 
~xet'cise, frequent childbearing, etc. TIle latter type is apt to. suffer 
unduly from futigne or internal injury when on heal'y machine wurI .. 
or on cppratiolls which pntail jel'ks or the lifting of hea,·y 'l'\"eights. 

(c) LENGTH OF SER\'ICE. 

It is only to Le expected that workers employed for long periods 
under al'dliouS conditions will tend to show increasing signs of slack
ness nnd fatigue. The reexamination of workers at factory No.6 
(MidhlJlds) who. had Rlrpady bepn examined twice before is of iniered 
in this connection, although the numbers are small. 

Jant..."3ry, Julv-, October, 
1916, 1916. 1917, 

---------------------~-- ------
Per ctnJ. Per enll-. Pa ern'. 

A, ••• , •••••••••••••••• _ ••••••••••••••••••••••••••••••• _ •••••••••••••• __ • 3R 52,. 56 
11,.""." .• ___ ••••••••••••••.••••••••••••••••••••••••• _ ••••••••• _. __ •• _._ 4G 3;1,7 !!2 
C""",.", •••••.•••• __ .•••••••••••••••••••••••••••••••••• •••••••••••••••. 13 13.7 22 

Tol.1 e"nminoo" •••••••••••••••••••••••••••••••••••••• _ ••••••••••• j 

The figures indicate that women showing slight signs of fatigue in 
l!>1G nre now feeling increased stl·ain. 

(d) INsun'ICIEN't ATIENTION ro 'T'E!.FARK. 

It is ob"iollS that discomfort inside the fuetorj-for example, damp 
tleors: no seats, cold rooms and lack of ventilation, unsatisfactory arc 
rangements fur meals, etc.-will tentl to. cause aT'oidaLle fatigue lind 
minor ailments. 



APPENDIX: B (I). 287 

At tudorf No.4 (London), f()r example, man), of the women who complained 
.t IIfll"Clal "tireduess" on the night shift stated that thel brought their own 
food Instead of purchasing a hot meal from the canteen. The night service at. 
this 1.8t"tlcular canteen a·as e,·hlently so bad that workers had often given up 
the attempt to obtain food within tl reasonable time. 

The oonditl()D8 of factory (b) at factorf No. 5 ~Yorkshire}, where a large 
lInll,bl'l· or women appeared definitely fatigued, is another case in point. 

In the MlJell sbop there is eonslderable congestiqn. The number of machines 
Installed 11I1'I"\IOObly much too high, leaving the alleywft)·s too narrow, with the 
rp"ult thut the continual passing up and down of the bogies with and without 
~1l<'1I8. bookel"!!, gaugers, laborers, sweepers, barrows, etc., causes an unpleasant 
IIn·rl'l"OwtlIng. The factor most to be criticized in the building i\S the existenre 
flf w"otlen gallerletl, ".·111<,11 are used as a fuze department Bud in whicll approxi
ll1utely 400 people are constantly Ilt work. The presence of these galleries re
mon's all feeling of air space and gives a depressing overcrowded sensation in 
the 8hOI)1I. The banging of clothes in the shops, the absence of provision in 
c\IInl.roolll8 and elsewhere for shoes and gnrments wbicb are changed by the 
girls. contributes to the sense of COllgl'stioa. 

J.nr(:e gates at the one end swing open to admit truck loads of forgings. Until 
recpnlly these gates opened (lire<'tly on to the macbines in this part of tbe sbop, 
giving rise to pronounced lIuctuations In temperature and in the cold weatber to 
great discomfort of the workers. But l·ecently a high screen has been i'rectCtl 
'1"1I11-h Ahould be some prote<'tion against the sudden changes of temperatnre. 

As to the geDerill cleluiJiJless, sweepers are continually at work, but the 
crowdl'd state pren·nts the work being carried out as well as Wight be.- 'fIle 
splashing of the cooling liquor frOUl the machines leads to an un\\"boleso~ 
datlllmellS of tbe floor; IlIlwdust is sprinkled to absol·b the wet and stnnding 
bourd"lIre prot"ided, but too mnch wet remains lying about. . 

(e) HOlfE DeTlES, ETC. 

The relatin~ly Luge number of mal·ried women now employed in
erea9('S the amount of fatigue likely to be observed among the work
ers. A certain proportion of these women are the recently married 
wh·es of soldiers and hne no childrell or domestic responsibilities. 
The majority, however, are older women with children anel homes of 
their own. 

At fnctol·y No.2 (lIlidloml) , 105 out of 264 women were married, 56 hlHI young 
children. and about balf of these were doing Ileavy housework. Fonrteen woml'n 
had sick busbands at home, in some cases needing special diet. As a rule tile 
children were left with neighool"S 01· were Sometimes taken cbarge of by oth .. r 
r .. lllti,· .. s. 

At factot·y No.3 (Yorl.shire), 48 out of 116 women were mnrried; 37 had ("hi!
fIren at bOUle. Of the latter, 20 were elassed as _\, 15 as B, and 2 as C j 18 hall 
~a\'y oorn!ework a-oo 26light-er home duties. Of the 18,7 were classified os A, 
8 as B, Dnd 3 as C, while of those with Iigllter housework 18 were A, 7 B. lind 
1 ,,·ftS C. 

At tllctory- No.8 {neal" London' 1)nly 16 out of 114 women 1\"i'l"e Dmn·;l'd. 
Eight had children fit home lind 5 were duing -<,,,ju,iderable honsewol·k. TIn. of 
the~ were classified as A, 2 as B. and 1 :IS C. 
_ At factory ·No.4 -(London), 53 out of 157 "WomeR were lllurI"ied; -26 had chil

dren at home and of tbese 21 were clnsslfied os A, 4 os B. snd-1 as C. Of 26 
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'marrled women l\'ho hrlll considerable housework. 18 were classified as A .. 1 as 
B, and 1 as C. It may be ad. led that thel'e was little evidence of'fatigue in this 
factory. 

Married women arc often fully competent physically to carry out 
duties at the factory. It is only when these duties arll s~pplen;tented 
by home work after long hours of factory work, by the difficnltyof 

'making proper arrangements for the children during their absence, 
,by the ~ve,r-increasing difficulty of shopping during the limited inter
n}, Rndoften byworry or anxiety in regard to husband or l:eiatin's 
'at the front that the burden becomes too heavy to bear without mental 
or physical damage. If married women must be employed, either 
because they need money to support themselves or their families or 
1!ecause the Government needs their labor, some special arra~gement 

',Pllght to be possible by which they could be relieved of a portio~ of 
the work which now devoh-es upon them. " 

GENERAL AILMENTS. 

TABLE OF CHIEF DEFECTS DETECTED. 

Fa ... Fa<>- Fa.- Fa<>- FflO. FflO. Fa.,. FflO. ,Total 

" 
, tory I. tory 2. tory 3. tary 4. tory 5. tory 6. tory 7. tory So per 

cent. 
I------- f----'---~ ~ 

'Nnmber ex.mined ..... ; ............. 19.'1 264 1!~ 157 199 46 67 114 '1156 
)00 J'ercentage of defects DOted ••.••••••• 100 100 100 100 100 100 100 100 

.j)igt's1i\'e system: 
Indigt'..tion (pain, Oatnleoce,ete.). 23 15.5 25.6 16.6 24.5 13 31 37.5 23.6 

, ,,{'OO6tiva1iou. .................... 14.5 7 9.5 14..5 16 26 16.5 12 12.5 
Q'eelh: 

~"'v(l'ral carious. e ..................... 31 26.5 20 29 32 17 24 29 27.5 
Oral sepsis ....................... 8 10.5 13.5 5 20.5 8.5 7.5 3.5 10.5 
ArtifiCIal teeth ................... 32 15,5 20.5 12.5 36.5 10.5 18 10.5 21.5 

Nen'ous system (tired, nervous, irri-
tabl.) .............................. 30 13 20 18 26.5 15 15 17.5 20 

Headache (frequent) ....... , ......... 42 13.5 33.5 24 19 28 59.5 41 28.5 
Anemia ..................................... 13 12 23 14.5 22.5 15 22 50 20 
AChi~ and swollen feet ............. 10 5.5 • 3 21 19.5 9.5 9.5 
Museu .r pains (Including rheuma· 

7.5 !ism) ..••.•.•••••••.•.•••.•.•••.••• 14.5 8 20 14 28 14 12.5 
Nose and throllt (pharyngitis, 1m· 

health:y tonsils, ctc.) ............... 5.7 2 3.5 18.5 3 2 10.5 22.5 7.5 

Ef:.;~~~Ofc~eiis·t~~8tiOii::::::::::: 6 2.5 22.5 5 5.5 17 15 17.5 8.5. 
35 17.5 27.5 25 19.5 28 37 29.5 26. 

Digestit'e disol'ders.-Loss of appetite and pain after food were the 
most common symptoms. Constipation was comparatively seldom 
complained of. This was partly due, no doubt, to the fact that aperi
ents (salts or seidlitz powders) are often taken as a routine. 

At factory No.7 (near London) 21 out of 67 complained of indigestion, lind 
Ilel'e ba'u cooking anu catering seemed the main cause. Bread and butter antl 
'tea formed far too large a pOI't!on of the dietary. 
, At factory No.8 (near London) 43 cases of Indigestion were noted among 114 
examined. This was not due to bad teeth, but seemed caused partly by hurrying 
over meals before a long bicycle ride, by bad rooking,lInd an inadequate dietary 
anll partly by futigue. Forty·one girls were uoted as uuderfed. 

Decayed teeth arid oral sepsis were common, especially in some fac
tories, though as far as the wod.ers' own statements went they ap-



APPENDIX B H). 289 

pea red to have little direct effect upon the digesth"e system. Sooner 
or .later they are bound to affect the health adversely and are indeed 
responsible for malaise, headaches, etc., with which the workers do not 
associate them. 

At factory No.6 (Mhllands) some of the YOUDgest workers had excellent sets 
of teeth aDd had beeD educated ID good habits of deDtal hygieDe, thus illustrating 
the .. lI'eet of the school medleal Sl'rvice which iD BirmiDgham pa;r:s special atteD .. 
tion to the care of the teeth. 

. At factory No.4 (LoDdoD) .. thewomeD are paying increased attention to den .. 
tal llyglene. During last year Beveral had visited the dentist and had carious 
teeth out Dnd plates ID." 

At factory No.2 (Midlands) .. the teeth were usually extremely bad, dental 
hygleDe seemed unknown and pyorrhea oC<'urred ID most of the women over 30 
yesrs of age.. Considerable reluctaDee was shown at the prospect of a visit to the 
deDtist Bnd conservative treatment wal! rarely sought ID time even by YOUDg 
girls of othe1'Wlse good appearanee. There was a general Impression that stop
plDg always hurt more than ha,"lng B tooth out aDd as a result DO treatment 

. WDS sought." 
_\t factory No.8 (Dcar London) the teeth were excep.tioDally good. Only 

33 out of 114 had I'arlous teeth, and it was Dotlced that those who had bad teeth 
lived out of the district. 

Headache is probably often merely a symptom of general tiredness 
and may be caused or aggravated by noise in the factory and bad con~ 
ditions of transit (e. g., Newcastle), insufficient fresh air and exercise. 
In other cases it appeared to be associated with anemia or with diges~ 
tive disturbances. 

At fllctory No.7 (near J.oDdon). where the factory is old IIDd crowded with 
machines, 40 out of 67 cO'dlplalDed of headache, maDy attributing It to the noise 
of the machiDery; the 10Dg hours and coDstaDt standiDg also made them .. so 
tired aDd headachey." 

At fal'tory No.8 (near LondoD) 47 out of 114 complained of headache, and it 
waH often attributed to noise. For the most part the girls were uDused to fac
tory lite. The high temperature at "'hlch the work has to be carried out in some 
of the l'ooms Is also responsible for headache. . 

Anemia was seldom marked in type and -usually no special treat
ment was being obtained. At factory No, 4 (London), for example' 
(where little fatigue was observed), only 3 well-marked cases were 
observed, and 20 slight ones, among 157 women. At factory No.5 
(Yorkshire), on the contrary, where there was much fatigue, 45 cases 
were noted among 199 women. An exception was also noted at fac
tory No.8 where 57 out of 114 girls suffered with anemia, which in 19 
cases was severe with dyspnea and hemic murmurs. Many ~f these 
girls were under 18, their diet was unsatisfactory, and the conditions 
of their work in hot, stuffy rooms would natur~lly predispose to 
anemia. -

Muscular pai11s andsUJollen' feet.-Mnscular pains, aching back, 
. shoulders and arms were often experienced at the commencement of 

80035"-19--19 
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factory life, and afterwards tended to disappear as the worker became 
accustomed ,to the physical exercise. In other cases, however, where 
the work was heavy and the worker not robust, muscular pains were 
frequently complained of toward the end of the shift,and especially 
after night work. 

The prevalence of swollen or aching feet appears to depend a goml 
deal on the conditions of work and especially on the nature of the 
floor and the provision of seats. 

At factory No. 7 (near London), for example, the heating of the factory WIIS 

not good and the floors were complained of as uneven and wet, making the feet 
VI"I'Y sore. Muscular pains and swollen, aching feet were common. 

At factory No.5 (Yorkshire) many women in factory (b) complained of sore 
or swollen feet which they attributed to standing on a concrete floor; the condi
tion was sometimes improved by the wearing of clogs or standing on a board. 
Varicose 'veins were relatively common among the older workers and often asso
ciated with aching legs and feet and swollen ankles. 

GYNECOLOGICAL CoNDITIONS. 

Disorders of menstruation occurred with some frequency a.nd a.p
peared to be associated particularly with heavy work, especially if 
other causes of fatigue were present. They usually took the form of 
dysmenorrhea, which in some cases had appeared since factory work 
had commenced, menorrhagia or increased frequency. 

The dysmenorrhea did not seem as a rule to be severe in type, but 
the pain was sufficient to cause considerable tiredness and malaise 
t>ven when it did not entail absence from work. 

-At factory No.1 (northeast const) 58 out of 185 complained of dysmenorrhea. 
for which 15 lost time every month, 10 sulfered from menorrhagia. Seriou~ 

t'Omplaints lIaving hel'n made of the bad effect of the work in a particular shop 
on menstruation, 11 girls about whom the supervisor was concerned were 
specially examined in this respect. Of these 4 cases were normal, 6 had 
(Iysmenorrhea, 2 suITered from menorrhagia. In 2 cases the girls were obliged 
to lose time, but in only 1 case had the symptoms appeared since the work was 
commenced. The medical officer· came to the conclusion that there was nu 
IIpeelal cause for alarm and that the conditions were fairly typical of the factory 
liS a whole. 

At factory No.2 (Midlands) 30 out of 264 sl1lfered from dysmenorrhea and 9 
from frequency. An inquiry among 34 women engaged on the rough turn-bodY 
process showed that considerable pelvic discomfort occurred in those women 
whose pelvic and abdominal muscles were weakeued either through pregnancy. 
overfatigue, or lack of muscular power. In 6 of the cases women had observed 
Irregularity of menstruation, in 8 there was some degree of menorrhagia. 3 
cases of prolapsus uteri had occurred and 3 suITered from some weakness of the 
bladder. Dysmenor,:heahad Increased In 3 casesj 1 woman had undergone 
spontaneous extrusion of a fibroid while engaged on this process and WlIS feeling 
considerably better in health.. ' 

At factory No.3 (Yorkshire) 23 out of 116 women sulfered from dysmeno1'-1 
rhea, and In about half the number of cases the pain was sufficiently severe to; 
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Del'etI-~ltate absence from the factory. Eleven severe ~ses. and five slighter ones 
wpre stated to have arisen from or to have been aggravated by factory work. 
Two women comp\alned of'lUeDorrhagia and seven ot increased frequency.. 

At factory No. 4 (London) 39 women out ot 157 sutlered from menstrual dis
orders, 12 losing time every month. In 1 case Improvement had taken- plnet· 
IIln("e working at the factory, In 6 cases the reverse. 

At factory No.5 (Yorkshire) of 1~ womeD engaged on 6-incb Shells IDCl'll'tnl:: 
UOD was unchanged In 88 cases, decreased in 12, and Increased' In 5 'case!'. 111 

the lost group the IoSIJ was so excessive as practically to amount to actual floot!, 
Ing. These latter cases were WOwell who had borne children, and were workin,~ 
na pt"Oce811e8 lDvolvlng he4vy lifting, such as tightening the chuck' of machine;.. 
A few complained of baCkache and bearing down sensation, amounting to definite 
prolapse lD 1 case. These were directly attributable to. overstrain and gave a 
fairly typical picture ot endometritis following hard work and waDt of rest. 
or 53 womeD engaged OD 9-lnch shells menstruatiolll was increased in 9 cases 
'IIDd diminished ID 10. There was no history of severe ftooding. 

At factory No. 7 (nelll" London) ~ out of 67 girls complained of dysmenorrhea 
and Z of meBOlThagla: T lost time every month. 

Attactory No. 8 (Ilear London), 31 out ot 114 suffered from dysmenorrhea, ,of 
whom 18 lost time eve17 month; 2 stated, that they were worse since coming to 
the tactory. 

Very few women who suffered from dysmenorrhea had ever con~ 
suIted a doctor, They appeared to consider it a necessa.ry evil to be 
put up with and made the best of. Many women were surprised that 
it should be regarded as an abnormal condition fol' which medical 
advice and treatment should be sought. There seemed indeed a great 
disinclination to consult their doctors, and "he's no time for such 
things" was a common reply to the question as to whether advice 
had been obtained. At factory No. 3 (Y oJ.'kshire) "there was 1& 

tendency for mothers or elderly women relatives to prescribe gin 
as a specific remedy; and though the younger women disliked its 
taste at first its use might easily lead to alcoholism in later years. 
In SODle cases the medical trea.tment obtained appeared to be pallia
tive rather than curative, powders and liniment being given." 

Other, gynecological conditions which were noted (in addition 
to backache and symptoms possibly due to chronic pelvic trouble) 
were prolapsus uteri and miscarriage. Both these conditions may 
be caused partly or entirely by the heavy work, but without detailed 
inquiry it is difficult to attribute the cause solely to factory w:ork, 
when the woman may also be undertaking heavy or unsuitable work 
at home. 

ADDEND~ 
, ' 

In the course of the inquiry the attention of the medical officers 
was directed to two processes which for different reasons, presented 
features' of special interest,··namely, (a;) copper band turning; (b) 
,continuous work in artUciaf"lightj (c) following up workers who 
have left the factory. . ' , 
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(a) COPPER BANI) TURNING. 

During this process workers are apt to inhale metallic dust or 
fumes, and symptoms suggesting irritant poisoning were noted ina 
number of cases. ' 

At factory No.1 (Northeast coast) there was an unusual amount of digestive 
disturbance among the workers in copper and brass. The· girls themselves 
have a fixed idea that the copper" gets on their stomach" or .. on their chest." 
They complained of dust in the mouth like verdigris, and purgatives are taken 
regularly to counteract this. In 11 cases inflammatilln of the gums and nausea 
and vomiting were rioted, while diarrhea and vomiting occurred in 4. 

At factory No.2 (Midlands) 28 women on copper band turning were ex
amined, and, generally speaking, the work was popular, but a fairly large 
number appear to have had symptoms suggestive of mild poisoning, possibly 
due to the inhalation of impurities in copper dust. About 18 were aware of Ii 
metallic taste in their mouths, 10 had noticed dryness of the throat, and about 
7 suffered at intervals from nausea, indigestion, and diarrhea. Actual vomiting 
OccUl'I'ed in 4 cases. Other who did not complain of nausea suffered from nose 
bleeding with occasional loss of voice, especially after night duty. A certain 
aUlount of eye strain was noticed from the dazzling reflection of the rotating 
copper band. 

It was observed that about 10 of the workers who complained of a metallic 
taste with digesth'e disturbance or nose bleeding had extremely bad teeth with 
marked oral sepsiS. Conversely 10 women with clean and well-kept teeth 
had. remained healthy at this work.· Only two employees were examined who 
1Iad good teeth but yet showed some symptoms on this process; and one of these 
stated that her sister bad been away for some weeks with" copper poisoning" 
so that allowance may be made for personal susceptibility. . 

At factory No. 3 (Yorkshire) an examination of 26 women showed that at 
least 20 of t!le workers were conscious of a metallic taste with dryness and 
pricking of the throat, especially after night duty. Nausea was present in 16 
Ilnd 4 had occasional attacks of vomiting and diarrhea. Nose bleeding OCCUlTed 
in two workers. 

Fatigue of tlle eyes and headache were observed in a large number of cases 
from the glare of artificial light on the rotating copper band. These symptoms 
I'mggest that women are occasionally suffering from mild attacks of irritant 
poisoning due to impurity in the copper dust, and it seems possible that arsenic 
may be the exciting cause. This is supported by a conversation with the 
llIanagel', who stated that arsenic is frequently found as an impurity in the 
copper and that the amount varies at different times; occasionally the copper 
bUlids are unduly soft and mOl'e dust is produced in rotation.· . 

In favor of arsenic Is the apparent connection between the condition of the 
teeth and the susceptibility of the worker, thus pointing to the existence of a 
volatile irlitant. Forty per cent of the workers who showed symptoms had 
se\'eral cal'lous teeth, often with marked oral sepsis. Conversely, five workers 
with good, well-kept teeth had remained quite healthy, and three women with 
excellent teeth who had attacks of· vomiting or colic admitted· thnt they 
never used a toothbrush. The known variation ill susceptibility of persons to 
the influence of Irritants such as arsenic should also be taken into account: 

-At factory No.5 (Yorkshire) the work ofFtlle coppel'-band turners is highly 
paid and not so exacting physically as in (ije' Cl'l!e of some other operations. 
It IIn·ol\'es deftness and close visual attention and 'the girls· employed are picked 
lit the outset. In the sUlllmer of 1917 it was recognized by the medical officer 
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ot Ihe factory that the girls working In. brass, and copper, were suffering to a 
certain extent from copper absorption as shown by a taste of copper in the 
mouth, sore dry throat and nose, pain after food, colic, constipation,and in some 
caReS a green line of the gums corresponding to the lead line produced in eases 
ot plumbism. At that time the worst eases were recommended for transfer to 
oUler work, ,mshing before meals encoUl"llged, saline drinks supplied in the 
ambulance room, and n half pint of milk per shift given to each worker. After 
this line of treatment the conditions 'improved greatly, so ·that the girls ex
amined tor the purpose of this Inquiry showed no very marked evidence of 
Injurious results. In ·10 girls examined there were 6 eases of irritation, as 
IIhown by a COPJIf'r taste In the mouth, and sore nose and throat, 3 cases of 
mild absorption; 1 girl had no evidence of injurious effects. 

These findings point to the desirability of special attention being 
devoted to workers in this process. All possible means should be 
taken for preventing the inhalation of irritant dust, and the women 
so employed should be under the obserl"ation of the welfare staff, who 
should at once report symptoms suggestive of poisoning to the medi
cal officer. Attention should be paid to dental hygiene and personal 
cleanliness should be encouraged. 

(/I) CoNTINUOUS WOUK IN ARTIFICIAL LIGHT. 

Dall viewing is a most trying type of work as it has to be dOlle in 
strong electric light, except in the case of lapping viewing where 
diffused light is used. For this process the women and young persons 
ha'·e to work in a room whence daylight is excluded by shutters'; 
strong arc lamps, hanging low oyer octagonal tables and shaded by 
cartridge paper, throw a diffused light on to trays containing a 
certain number of balls (varying accoraing to size). Each worker 
k(l(>ps her tray continually rotating while she watches intently for 
any flaw, removing any defective ball she may find. In order to 
detect any flattened surfaces thtl balls are examined again in the 
" twilight" room, similarly shuttered, but with the ordinary electric 
light so dimmed that the room is in a state of semiobscurity, in which 
the irregularities are said to be· more quickly seen. 

The work is very light and requires no physical 8trength. It there
fore attracts girls who are perhaps unfit for ordinary factory em.
ployment .. The workers say that their eyes ache and they have head
aches for the first week, but after that they become accustomed to the 
light. At factory No.8 some women had been working for several 
years in diffused light and appeared well. The pauses in this work 
nre frequent. There are two additional breaks at 10.45 and 2.15 and 
the work is not continuous for more than 21 hours. During these 
breaks the girls are sent out on to a roof playground for exercise and 
recreation~ " 

At factory No.8 . (near I'.;ohdon) ~here were seven girls in the 
II twilight "room and five were examined.. All five suffered from 
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. enlarged cervical glands which were presumably tubercular, two had 
scars of old abscesses, and. one had had four operations for the re
moval of glands. In the latter case the last operation had been done 
three weeks previously, and the worker, who suffers from indigestion 
and is subject to fainting,had already beeD back at the factory f01' 
a week. 

Nineteen girls were examined who work in diffused artificial light. 
Of these 6 had enlarged cervical glands, 7 were anemic, and 7 had 
eye affections. 

Of the 24 workers 7 were classified as A, 13 as B~ and 4 as C. 
The presence of so many enlarged and possibly tuberculous glands, 

not a common complaint among munition workers, associated with 
continued work in the absence of sunlight is worthy of notice. It 
suggests that continued employment in artificial light is undesirable 
and that there should be some arrangement by which alternation of 
employment could be provided for workers in this process. 

(c) FOLLOWING UP Ol! WORKERS WHO HAH LEFT THE FACTORY. 

It is clear that the examination of women actually employed at 
any given moment in the factories will not reveal a complete pic
ture of the effect the work is having upon health and physique. 
Those who have been able to remain for a year or Dlore incontinllous 
employment without a breakdown are to some e.'dent the results of 1\ 

physiological selection and represent the most physically fit among 
the women workers. An examination of this kind takes no account of 
. the women who have dropped out of employment because they were 
unable to support the strain of long hours, night shifts, or heavy 
work. It is not an easy task to trace workers who have left the fac
tory, especially when the workers are drawn from a wide area. Lack 
of time and opportunity have prevented any extensive inquiries be
ing made in this direction. At the same time it was thought that 
even limited investigations might be- worth making and the follow
ing results are therefore given. 

Factory No.2 (Midlands): Home visits paid to 56 workers who 
had recently left showed that women liked the factory and were 
usually sorry to leave. The cause of absence as entered in the records 
of the welfare superintendent agreed closely with the results of pri
vate inquiry in the homes of workers. The following table shows 
causes of leaving: 

Cases. 
TIl bealth:..__________________ 18 
Left for other work_____________ 11 
Care of children or home duties__ .8 
~g hour8_____________________ 8 
Lett district '1 

ea-. 
Long distance from work____ 2 
Not traced_________________ 2 

Total_ 56 
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. . Cases of ill health included four women who left for approaching 
confinements and one woman who gave up factOry work owing to 
severe hemorrhage during the menopause. One single woman who 
worked until three weeks before the birth of her child had a difficult 
cOnfinement and the child was said to be very delicate: This was 
attributed by the doctor in charge to the prolonged work during 
pregnancy. The mother was at a nursing home for four" weeks, but 
has now recovered and is working on munitions elsewhere. Another 
married woman was a machine operator and worked ather lathe 
until the day of her confinement when she had a 7-months stillborn 
child. Among the women who left for other work are included eel'
tain cases who gave in notice to secure employment elsewhere fear· 
ing dismissal owing to shortage of work. The eight cases who found 
hours long were unable to stand the fatigue of the 12-hour shift. 

Factory No.6 (llidlands): Visits were paid to 31 workers who 
had been examined at the previous inquiry but who were not avail
able for inspection by the medical offieer on this occasion. The re .... 
suIts showed that only two workers left actually on account of ill
ness. 

Factory No.4 (London) : Visits were paid by the medical officer to 
14 cases who were said to have left the factory on the grounds of ill 
health. The results were as follows: ." 

1. Aged 18. Normal pregnancy; no complications. 
2. Aged 20. Normal pregnancy, together with a mastoid abscess not attrilto 

utnble to factory conditions. 
3. Aged 22. Left on account of slackness of worJ!:; in good health. 
4. Aged 26. On base-facing process. Miscarriage at four months attributed 

to pulling levers. Work probably too heavy. Normal health at present 
5. Aged 38. Engaged In sweeping tloors. Left on account of hemorrhage 

from pUes. Found work too heavy. At present thin, worn; subject to bron
chitis. 

6. Aged 22. Worked on base plates. Constantly got steel splinters in her 
eye&-wore no goggles. Left on this account~ Is in norma! health now. 

T. Aged 19. Left on account of slackness of work. Is in good health. Work
ing at a tailor shop. 

8. Worked as a checker. Sight was poor and could not do work properly. 
Left on this account. Thin, delicate girl. 

9. Aged 38. Found standing tiring and· got varicose veins. Left on thl8 
account. " 

10. Aged 25. Found work too hard-refused to be medically examiued. 
11. Aged 18. Left because she could not stand the night work. Is anemic, 

but now works at a tailor's. 
12. Aged 28. Worked on base platea at first and then 011 boring. The latter 

operation caused menorrhagia. She became very tired and worn out, especially 
as she did her own housework, including washing. Is at present strong and 
well, an.d menstruation is normal. 

13. Lett on account of night work. Is now a guard on a tram; strong, 
healthy, and well. 

14. Left 011 account of pregnancy; normal confinement. Quite well now. 
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Factory X o. 8 (near London).: The. tohtl number (according to tha .. 
firm's records) of workers who haye left since August 1, lOn, i. e., 
during four months, was 134:. The following reasons for .leavi.ng 
were given: 
1. in health____________________ 34 5. Own nccord _______ :... _____ .:. ___ -.: is 
2. Unknown ____________________ 7 6. Home duties_________________ 11 
3. Bad timekeeping______________ 13 7. Not ·suitable ___________ :...:..:___ 15 
4. Other disciplinary reasons____ 20 8. Leaving town or to be married_ 16 

An endeavor was made to visit the whole of these workers to ascer
tain whether the reasons given to the firm corresponded generally 
with the reasons given on inquiry. The results of 102 visits were as 
follows: 

Visited at addresses recorded (reasons for leaving)-
(a) Effective: (b) Ineffective: 

1. Ill' health ____ -'_______ 34 1. No information_______ 3 
2. Maternity cases______ 3 2. Left address_forms 
3. To be married ____ ~__ 7 sen tin, 12 ; no 
4. BOlne duties__________ 7 forms, 17___________ 29 
5. Still working at same 3. Not h'aced or out-

factory ____________ 1 forms sent in, 8; no 
G. Dismissed ___________ 5 forms, 5____________ 13 

TotaL____________ 57 Total_____________ 45 

It is of interest to note the present occupations of 17 of the women 
visited-
La undry _______________________ _ 
Shop ____________________ '-____ _ 
Flour mills ____________________ _ 
Gas works _____________________ _ 

2 .Work at same factOl·y __________ _ 
2 Munition work ________________ _ 

1 
1 

Work in recruiting office ________ _ 
Domestic service _______________ _ 

1 
4 
1 
5 

Factory No.7 (near London) : The total number (according to the 
firm's records) of workers who hay-e left since August 1, 1917, i. e., 
during four months, was 42. The following reasons for leaving were 
giyen: 
1. III health _.: ________ -' ________ _ 
2. Prolonged absence ___________ _ 
3. Bad timekeeping ____________ _ 
4. Other disciplinary reason9 ____ _ 
5. Own accord _________________ _ 

9 6. Not required (probnbly owing 
3 to slackness) ______________ _ 
4 7. Not suitable _________________ _ 
4 8. Left town ___________________ _ 

13 

6 
1 
2 

Visits were paid to the homes of the workers with the following 
results in 14: cases: 

Visited at addresses recorded (reasons for lenving)-

Effective: 
1. III helllth _______________ _ 
2. Matel'nlty cases _________ _ 
S. To better pOSition ______ _ 
4. Dlsmlssed ______________ _ 

9 
2 
1 
1 

Effectiye--Continued. 
5. Still at same factory ______ 1 

Total ________________ 14 
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Eight ot the 1\"omen visited are now employed as follows: 

Shop _________________________ 1 W. A. A. C. baker_~_____________ 1 
Ticket collecting ________________ 1 Domestic service_______________ 1 
Waiting at aeroplane canteen ____ 1 
Work at Mme factory___________ 1 
Work at DlUnltion tactory_______ 2 

Total ___________________ _ 
8 

In only a few cases was it practicable for the women to be examined 
by a doctor, so, unfortunately, few details are available as to the 
l)l"ecise "ailments of those who left work because of ill health. As 
for as they go, these findings do not suggest that an unduly large 
proportion of women is leaving the factories on account of physical 
breakdown. The numbers are highest at factory No.8, where 34 out 
of 51 inter,"iewed had left for reasons of health. The physique of 
the women at this factory, however, was decidedly below the average 
of wOl·kers examined, and a large number of women appeared to be 
undernourished. Such workers might be expected to be unable to 
stand the strain of munition work and all that it entails, eyen when 
the work is light in character. 

JANET M. CAMPBELL, M. D. 
l"EBItUARY, 1918. 



APPENDIX B (II).-GENERAL FINDINGS OF INQUIRIES INTO THE 
HEALTH OF WOMEN MUNITION WORKERS. 

BY KISS JANIlT H. CAMPBELIo Y. D., K. S. 

The rapid multiplication and growth of munition factories since 
the commencement of the war have been associated with correspond
ingly wide and urgent demands upon women to enter induslrial 
life. There has been ample response not only from women already 
accustomed to factory work but ·from large numbers of others who 
entel'ed upon such employment for the first time. Latterly many 
places have been filled by married women, some of whom offered 
themselves because of the urgent national need, but most perhaps 
because they were unable otherwise to support themselves and their 
children. The existIng conditions of employment are in many re
spects abnormal, but it is important to consider their effects on the 
health of the women with a view to present and future guidance. 
It was for the purpose of obtaining some reliable data and first-hand 
evidence' of the effect of employment upon the individual woman 
that the health of munition workers committee made arrangements 
for two medical inquiries which were carJ,'ied out in various factories 
in 1915, 1916, and in 1917. 

In the first inquiry 1,326 women were examined in 11 typical engi
neering factories. In most cases the work was fairly light in char
acter, nothing heavier than 4.5-inch shells being handled. The hours 
of work were often excessive. In one case women were employed 77 
hours weekly, and here 15.5 per cent showed evidence of severe 
fatigue. In other cases the h01llrs, excluding meals, were 68t, 63, 67, 
and 69 a week. Sunday work was general. On the whole the women 
realized the need for an adequate dietary and usually had substantial 
meals, but the canteen and mess-room accommodation at the factories 
was wholly insufficient and sometimes nonexistent, welfare super
vision was little developed, and the arrangements for the personal 
hygiene and convenience of the workers often left much to be desired.1 

In the second inquiry 1,183 women were examined in eight typical 
factories. Practically all the women had been engaged in munition 
work for at least nine months, and most of them for longer. Those 
examined included a large proportion of married women with do· 

1 A report on this inquiry wns published in the Interim Report of the Health OJ 

Munition Workers Committee on Industrial ElIIclenq and Fatigue, 1I11T. 
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mestic responsibilities, and the difficulties of shopping and providing 
food were beginning to be severely felt in some districts. Many 
women were employed on heavy work (5, 6, and 9.2 inch shells). 
The general conditions of employment had considerably improved. 
The hours had been shortened, there was no overtime or Sunday 
labQr (except Sunday night in some cases); good canteens were avail
able for meals, and the "welfare" of the workers was ·carefullv 
organized. The conditions of work deserve a brief recapitulatiori. 

CHARACTER 01' THE WORK. 

In the earlier days of the war women were only employed on the 
lighter proc~ of munition work and in the making of smaller 
shells up to 3-inch shells. Then after some hesitation. they were 
allowed to begin work on 4.5-inch shells; which weigh 48 pounds in 
the rough and about 271 pounds in the complete state. For these' and 
heavier shells they now carry out all the different processes, which 
include working on lathes, milling and drilling machines, examining, 
cleaning, checking, and also loading and unloading wagons. They 
81'e employed as crane drivers and slingers. No lifting tackle is 
provided for the 4.5-inch shells, and the total weight of shell handled 
daily is considerable. For 5 and IS inch shells lifting tackle is usually 
available, but is not always used by the women, who sometimes find 
it quicker to lift the shell than to adjust the tackle. The 6-inch shells 
wf'igh about 130 pounds in the rough and 90 pounds when finished, 
so that the women are just able to lift them. For this reason this 
type of shell is perhaps the most likely to cause overstrain and 
fatigue, although much has been done in many factories to reduce 
the strain of manipulation by arranging rolling ways, trolleys of 
the right height, etc., and giving the machine operators the assistance 
of laborers to lift the shells into the machines. The 9-inch and aU 
heavier shells can not be handled except by tackle, and the risk of 
strain from lifting is much reduced, though the machines themselves 
are often heavy to work.' 

Women engaged in loading and unloading shells are usually or
ganized in gangs and given due rest between each spell of work. 
Much can be done to minimize energy by preventing unnecessary 
lifting, as from the ground or a low trolley to a high bench or wagon 
above. Forge work, for example, lifting shells out of the furnace or 
carrying them out of the forge press, is done by a few women. At 

I The number "f nella and eonsequentll' the weIght handled by Individual wom~n 
varIes /I'l'I!atly "n the dill'erent operations. In order to give 80me Indication the avel'age 
indIvidual output per 12-lIour ahlft at one factory engaged In 6-lnch slielis may be 
cited for the dlll'e'l'Dt precesses: Ripping,· 79; rough turning. 35; rough and base borlllg, 
37 ; .1Inlsb and .counter borl.g, 25; face base, 82; couater boring and chase. 50; rOUf;h 
pro/lie, 120; finish tUrD, 48; grooving, 110; waving, 2111; rougb. recesa, 114; finisb. 

. recesa, 58; copper IiaIld tnrning, 130. 
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orie· factory the farger shells so handled weighed 96 pounds and the 
smaller ones 45 pounds~ Women took turns in lifting and changed 
after every 20-30 shells. It is astonishing how .deft women become 
in dealing with heavy weights, and they often take great pride in 
their muscular strength and dexterity. But clearly it is Illost im. 
pOl-tant first to select the workers properly and next to watch thai 
they do not attempt too much in their eagerness to do well. 

THE LONG HOURS OF WORX. 

Even though the excessive hours worked at the beginning of the 
'Val' have now been reduced, it is still permissible for women to work 
60 hours a week, irrespective of pauses and mealtimes. This usually 
means in practice two 12-hour shifts with no Sunday daywork. In 
many factories working the two-shift system the hours are somewhat 
less' than this (55 or 57-n and.a half holiday is given on Saturday. 
A 12-hour shift means in practice 13-14 hours away from home. 
The whole of the remaining time ought to be occupied with meals and 
sleep if the women are to have sufficient rest to overcome fatigue. 
But though many of the younger women are fairly free from domes
tic l:esponsibilities most of the older ones are burdened ,,~ith the care 
of house or children after working hours. Their" leisure" is occu
pied with shopping, mending, cleaning, and other duties. The time 
for sleep is perilously reduced and recreation is impossible. Even 
Sunday, which should bring relief, must often be spent in doing the 
weekly washing, baking, or cleaning, and if such a day is followed 
by a night shift it is small wonder if the output of work is not as 
good as it might be. 

Even girls who have few or no home duties only obtain the time 
they desire, and indeed require, for exercise in the fresh air, recrea
tion, and amusement at the expense of much-needed sleep. It may 
have been necessary and even desirable at the beginning of the War 
to impose these long working hours. For a time it was possible, by 
giving up many things that make life worth while, for women to 
stand the physical strain reasonably well, but after more than three 
years of war domestic conditions have become more arduous, stale
ness and fatigue are being experienced by many women who have 
worl,ed cheerfully until now, and the question whether, having re
gard to the present and future health of the women, these long hours 
can rightly be continued becomes ever more urgent. To put the case 
at its lowest it is not economically sound to exhaust and cast aside 
women who have become experienced and capable workers. Even if 
there were no disadvantages in· constantly training new relays of 
workers, it should be remembered that the best of the available· 
women have probably already been· attracted to the mtmition fac-
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tOlies, and if they become physically unfit they can only be replaced 
by the less efficient. 

Some factories, recognizing the need of their workers for proper 
rest and recreation and for at least a minimum of time to devote to 
their own affairs, are working a three-shift system of about 8 hours 
each. This im'olves a weekly total of 35--44 hours. In some respects 
the hours of work are not altogether convenient, but the main objec
tion on the part of the workers to the shorter shift is the reduction 
in their possible earnings. 'From the factory's point of view there is 
the difficulty of providing women for three shifts instead of two and 
of suiting the hours worked by the women to those worked by the 
men. 
If it is considered impossible to effect a general reduction of work

ing hours for women, it might at least be practicable to arrange for 
shorter hours for certain groups, for example: 

(a) All women engaged in heavy work should not work longer 
than eight, hour shi,fts. A sufficient minimum wage would be neces
sary, as many of the operations are lengthy and can not be much, 
Dcceleratedby the skill of the worker. 

(b) The hours for light work, the output of which can be increased 
by skill and industry, might be reduced either by working two shifts 
of, say, 9 or 10 hours' in length (e. g., beginning after breakfast in~ 
stead of before) ,or three shifts of 8 hours each. It might even be 
possible in some cases to work two 8-hour shifts and abandon ~he 
night shift without material1y affecting output. . 

Proposals ha\'e been made at times for reducing the hours of work 
for married women, allowing them to come later, leave earlier, or' 
work half shifts. Such arrangements would not seem to be practi
cable, at any rate, on a general scale from the point of view of the 
factory, and the only true remedy lies in a general shortening of, 
hours, so, that as long as women having other duties must be em
ployed, thf'y may have reasonable time in which to perform them. 

It has been shown so repeatedly that unduly long hours do not yield' 
a correspondingly large output, that it seems not unreasonable, for 
the sake of the health of the women, to ask urgently for a further 
reconsideration of this matter, even though a reduction in hours of 
work would involve difficult questions of factory reorganization, 
wages, and adjustment with the hours of men workers .. 

NUTRITION. 

Women are now beginning to realize that a heavy day's work in a 
factory under discipline and in touch with the rhythl]l of,machinery, 
requires a hetter and more substantiitl dietary than miscel1aneous 
work at home. Most working women have neTer acquired the ~abit 
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of taking sol~d and regular meaJsr parUy because· when. food is not 
abundant the woman goes short rather than the man, partly because 
women, as 8. whole,. have never commanded sufficiently good wages to 
enable them 'to purchase adequate food,. as well as the variou& otheJ7 
articl~ necessities, or luxuries which they als& desire. 'The bread 
and butter and tea dietary is practically a thing of the past as far as 
munition workers are concerned, though the evidence from one fac
tory visited indicates clearly the disadvantages to health of unsuitable 
food~ This is due' to the higher wages,. which allow better food to 
Le bought, to the increased appetite and desire for solid food follow
ing upon regular work under fairly good conditions of hygiene, and 
to the growing taste for the substantial middle-day meal in place of 
sandwiches brought from home and supplemented by sweets~ pastry, 
tinned' pineapple,. etc., from the canteen. The increase in the number 
of well-equipped and managed canteens, and the daily object lesson 
of cheap, appetizing meals, nicely served, are gradually promoting a 
habit of eating 'well, which has, undoubtedly, saved many women 
from unnecessary fatigue and' physical disability, or breakdown. 
Sweets, pastry, etc., are popular, as they always will be. Taken in 
excess by themselves and' instead of proper' food, they are un
wholesome in' many ways. It is quite another matter when they are 
eaten as part of a full, well-proportioned dietary. The custom of 
drinking tea frequently is widespread, but as the tea is almost always 
freshly made, it probably does little, if any, harm, and it forms the 
best and most acceptable stimulant for the tired worker. 

T1UJTSr: AND ROUSING DIFFIClfLTIES. 

Transit and housing difficulties have pressed hardly upon women, 
snd much of their fatigue is certainly due to conditions incidental to 
the. factory life rather than to the nature of the work itself. The wait
ing in all weathers for the often crowded tram or train, the struggle 
for a place, the frequent obligation to stand for part or the whole of 
.the journey, is fatiguing to men, but usually far more so to women. 
,Most men have few, if any, duties once they are free of the factory. 
·Practically all women.return home, to some work, which varies from 
their personal. washing and mending to the care of a. house and fam- . 
ily. It is this combination of home and factory duties which bears 
so hardly on the women •. 

TRE IMPORTANCE OF WELFARE WORK:. 

All available evidence goes to show the value of welfare supervision 
when suitably organized, at any rate, as far as girls and women are 
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concerned. It is valuable, not so much from the point of view of 
increasing output, though this usually follows when workers are 
healthy and contented and the factory environment satisfactory, but 
primarily in order to raise the standard of health, contentment, and 
happiness as a whole. Women have become so accustomed to work 
for low wages and under bad conditions that they are only beginning 
to learn what is needful for their mental and physical health. Some 
one, therefore, is required to supervise on their behalf conditions which 
00 not belong to the actual technical work, for example, to make sure 

· that the lavatory and sanitary accommodation is convenient for the 
women and is properly used and supervised; to see that there are oppor
tunities for drying wet clothing; to watch that minor accidents and 
injuries receive prompt and continued treatment; to insure full and 
suitable use being made of the rest room for temporary illness; to en
courage wholesome outside interests and recreation, such as games, 
gymnastics, dancing, classes, clubs, etc.; in short, to make the well
being of the women her chief care and to esL.blish such friendly rela
tions with them that they will not hesitate to seek from her help, ad
"ice, or guidance. Whether the welfare supervisor ~hould remain an 
ad hoc officer, as is common at present, is relatively unimportant, pro
vided her chief function is not in any way overshadowed or lost 
sight of. 

XEDICAL FINDINGS. 

The medical examination could not be made as complete .and ex
haustiye as might have been wished, partly because suitable accom
modation was not always available, partly because the time was 
limited (women were summoned from their work), but chieHy be-

· cause presumably healthy women are naturally shy of searching 
medical examinations. In estimating the physical condition and the 
amount of fatigue, reliance had .to be placed to A large extent on 

· statements and descriptions of symptoms volunteereil by the women. 
The heart, lungs, and abdomen eould not be fully examined as a 
l"Outine. As in the previous inquiry, the workers were classified into 
three groups-A, B, and C-and it will be interesting to observe the 

, l'esults of the two inquiries, which, in spite of the different conditions 
.of the examination, are surprisingly similar. 

Number C\aSIIB CI ..... C 

of workers C\aSIIA (some (merked 

examined. (heelthy). fatigue or fatigue 01" 
illheeltb). ill health I. 

Percent. Per CHIt. Per CHIt. 
1,326 763=67.5 451-34.0 na..s. S 
1,183 692-58.5 425-35.8 66-5.1 {~4~~_:~: ~:::::::::::::::::::::::::::::::::::::::::: 
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J'ATJGVE. 

These tables indicate generally the amount and degree of fatigue: 
observed among typical workers chosen at random. The following 
points clearly emerge: . 

(1) The proportion of serious fatigue amounting to marked ill 
health and incapaCity for work is relatively small, approximately 
5 to 6 per cent of the cases examined. 

(2) There is a considerable amount of slight fatigue, which nries 
fl'om 20 to 57 per cent. 

(3) The total proportion of women exhibiting definite signs of 
fatigue is about 40 per cent of all cases. 

This proportion, namely, 40 percent, does not, however, represent 
the full burden of fatigue, for the follGwing reasons: 

(a) lIuch early fatigue is latent and objectively unrecognizable .. 
(b) The women most seriously affected tend to drop out of factory 

life before they have served for any long period. 
(c) Women knowing themselves to be fatigued did not volunteer 

for examination. 
(d) The examination was necessarily superficial and only such as 

could detect definite and relatively well-marked fatigue. 
(a) Latent or undetected latif/lle.-Fatigue, apart from reduced 

capacity and diminished output, is always difficult to measure, and 
particularly so when the investigator is dependent upon the state
ments of workers who may be interested in exaggerating or mini
mizing the effects on their work. A tired woman who fears in any 
way to prejudice her position at the factory may make a point of 
appearing bright and cheerful to the medical officer and give an 
excellent account of 11er health. Although from her nutrition, com
plexion, and general appearance the doctor may be disinclined to 
accept her statements as accurate, it is almost impossible in a short 
interview to elicit the whole truth. Again, the beginnings of fatigue 
may show themselves in ways unrecognized by the workers. A 
greater number of accidents, more spoilt work, diminished output 
often pass unnoticed because unrecorded, and even when fatigue 
becomes objective and pathological many of the physical symptoms, 
such as headache, indigestion, sleeplessness, irritability, etc., are dis
regarded or made light of because they have often been experienced 
before, and are taken as a matter of course. Working women are 
so accustomed to being weary and overtired that they frequently 
accept patiently a condition of physical malaise which would be the 
subject of definite complaint by women in better circumstances. . 

(b) Disappearance 01 women most alfected.-The fact that a 
woman is able to work regularly for many months is in itself evidence -
of good physique. The less robust women, who are unable to stand 
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the strain, tend either to leave voluntarily or to be dismissed for bad 
timekeeping. No accurate estimate of the fatigue caused by the con
ditions of work can be made unless the women who drop out on 
physical grounds are examined as well as those who remain. 

(c) Women knowing themselves to be fatigued are likely to have 
refused to present themselves for examination, especially in factories 
where dismissals were taking place or known to be pending, for fear 
that the detection of physical disability might, if reported to the 
management, result in their discharge. The examination was, in 
point of fact, wholly confidential, but no compulsion was exercised, 
und any woman approached was free to decline to see the doctor. 

(d) The necessarily superficUil character of the examination made 
it impossible to detect anything but fairly well marked fatigue. No 
special tests were employed, and there was no opportunity of exam
ining the records of individual" workers as regards lost time, acci
dents, etc., even llad such records always been available .. Fatigue 
in its earliest stages is therefore not recorded. 

Thus it is clear that the amount of fatigue revealed by the inquiry 
is less, and possibly much less, in amount and degree than the actual 
fatigue experienced by the workers as a whole. On the other hand, 
there are nrious reasons why tlle fatigue should not be so great as 
might be anticipated from a mere recital of hours and processes. 
For example: 

(11) The interest 01 the worl.:.-Interesting work is iess fatiguing 
than dull and monotonous work. Women have taken extremely 
kindly to machine work. The former tailo'resses, inil1hands, domes
tic senants, charwomen, etc., find engineering work unexpectedly 
congenial and they enjoy it for its intrinsic interest apart from added 
incentives such as high wages, responsibility, etc. 

(b) PatriotiBm and a desire to "do their bit" have also had con
siderable effect in maintaining interest and keenness. The women 
are glad to feel that they are releasing men for other service and are 
anxious to play an effective part in the defense of their country. 

(c) The Mglter wages obtained are in themselves an incentive to 
good and regular work, but they have important secondary results· 
in that they lead to a higher standard of living, better food and 
clothing, and so to improved nutrition and a greater power of resist
ance to fatigue and disease. 

(d) Previous harder work had been carried out by many of the 
women under less good conditions. S1.lch women are accustomed ·to 
long hours; they derive benefit from an improved environment, and 
their health is likely to become better rather than worse. 

(e) Tht immense advance of welfare 8upervision.-The attention 
llOW given by the management to the health and welfare of the 

8093a0 -1s.-.20 
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workers was almost unknown in ordinary factories before the war. 
The development of welfare supervision in the broadest sense has 
led to astonishing improvements in the circumstances of the work and 
has prevented the establishment or continuance in many factories (If 
conditions likely to be harmful to the workers. For instance, hOllrs 
of work have been shortened, there is practically no Sunday day 
work, and overtime has been largely abolished. It is realized with 
increasing clearness that women can not profitably work for five 
hours without a break, and the spells of work have therefore been 
!!hortened in many cases, and unofficial" breaks" of 10 minutes or so 
for tea have been found to assist the workers without reducing output. 
The greatly extended provision of canteens and mess rooms on a scale 
never before contemplated has not only made cheap, well-cooked food 
'easily accessible to the workers, but has enabled those who remained 
at the factory to spend their mealtimes under conditions of reasonable 
comfort and restfulness. The improvement in canteen accommoda
tion is still going forward, and in view of the difficulties of shopping, 
etc., . it is likely to become even more welcome ahd needful.· Rest 
rooms for women workers are now provided in most factories, though 
their proper use is not always fully appreciatl'd by the factory staff. 
Malingl'ring must, of course, be guarded against mainly by efIl'ctive 
supervision, but an hour or two's rest in a comfortable room may 
enable many women temporarily unfit for work to return to the shop 
and continue to work satisfactorily instl'ad of l'xpl'riencing physicill 
discomfort or malaisl' during the whole period and doing bad work 
in consequence. WelI-l'quipped surgeries for the treatment of minor 
accidents and ailments have replaced the Red Cross boxes kept in 
t.he workshop. Prompt and continued treatment has prevented many 
slight wounds from becoming serious and has saved much physical 
distress to the workers. Great attention has been given to the provi
sion of suitable and comfortable protl'ctive clothing, including gog
gles, ·caps, footwear, etc., with good results on the health of the 
workers. This is particularly important where ordinary clothing is 
n·pt to catch in machinery or become wet or soiled during the work, 
where the liability to burns, etc., is great or where workers are exposed 
to the weather. The protective clothing in filling factories in par
ticular is of the highest "slue. Welfare supervision by trained, expe
lienced women acting in the interests of the workers, coordinates 
the various means by which comfort and well-being are promoted 
and physical disabiliti~s, likely to Cl1use more serious ill health if 
neglected, removed.1 

1 In addition to the general supervision spee\al arrangements have been made for the 
lupprvlslon ot all 1I1IIng factories and t'Speeiall7 those where TNT Is handled. 1:hese 
are not dealt with In the present report. 
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In the second inquiry the greatest amount of fatigue was observed 
at factories No.5, 3, 1, and 8. At factory No.5 (Yorkshire) the 
women were engaged in making 6-inch shells (which it is just possible 
for them to lift without tackle), and they were working 12-hour 
shifts in an unsatisfactory environment. Many were married women 
with heavy domestic responsibilities. Transit was reasonably good 
and the food taken satisfactory in quality and quantity. The women 
themselves were the pick of the available workers, independent, 
stw'dy, and keen. The number of women classified as B was high 
(51 per cent), and in many in this group the evidence of fatigue was 
dl'cidedly greater than in the same group in other factories. The 
reports on individual women gi¥e the impression that if the conditions 
of work continue a considerable number will either drop out or pass 
into the C group. It is interesting to compare the proportion of B 
cases with those in other factories doing similar work. At factory 
No.2 (Midlands) 22 per cent of cases were classified as B. Here 
eight-hour shifts are worked on 6-inch shells and the general condi
tions are reasonably good. At factory No.4 (London) (mainly 
G-inch shells) the proportion of B cases was 27 per cent. Twelve
hour shifts are worked and the factory conditions and environment 
Are good. At factory No.3 (Yorkshire), where the proportion of B 
eases is 40 per cent, 4.5-inch and 60-pounder shells are made and the 
factory conditions are satisfactory. The physique of the women is 
less robust than, for example, at factory No. 4,and this may explain 
the greater amount of ill health rel·ealed. 

Factories Nos. 7 and 8 (near London) fall into another categOl'J. 
Here the work is not heavy, but the hours are somewhat long and the 
physique of the workers poor. At factory No.7 the B cases were 44.5 
per cent of the total. The hours worked are 57! a week. The factory 
is crowded and ill ventilated and heated. There is as yet no canteen 
and no properly equipped surgery and rest room. At factory No.8 
the B cases amounted to 45.5 per cent. The factory conditions are 
good on the whole. The hours are 521 a week. The workers, on the 
other hand, were markedly ill nourished and of poor physique. In 
both these cases the workers are drawn from a small town and rural 
district where low wages have always been the rule, and the people 
are habituated to an inadequate dietary. Generally speaking, the 
workers were younger than those engaged in the heavier processes, 
f,nd in the circumstances it is not surprising that even though occu
pied in light work many are unable to withstand the strain of con
tinuous employment on 12-hour shifts. 

The results of the inquiry indicate, therefore, that although the 
amount of existing fatigue probably considerably exceeds that discov
ered by the investigators, the women at work in the factories are, as a 
whole, bearing the fatigues of m~tion work surprisingly well. At the 
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same time there are evident signs that where heavy work is combined 
with long hours and possible domestic duties the strain is beginning to 
·produce a serious degree of weariness, ill health, and fatigue; which 
is liI.ely not only to prevent the workers from continuing to give 
'efficient service in the factories, but may cause more or less permanent 
rhysical incapacity. The longer the war continues the greater the 
l'vidence of staleness and fatigue is likely to become unless conditions 
of work can be further iniproved. It should not be forgotten that 
nny physical unfitness which exists at the time of demobilization will 
probably be considerably accentuated by the reaction which will then 
take plac~ and the financial anxiety which will have to be faced by 
lUany of the women now employed in munition factories. 

PHYSICAL DISABILITIES. 

The ailments most frequently obserYed include digestive dis
turbances (indigestion and constipation), headache, anemia, muscu
lar pains, and various "nervous" symptoms. Disorders of men
struation also occurred with some frequi?ncy. 

Digcsttre dlstu1·banccs.-,-Conullon causes of indigestion among 
women are dietetic, e. g., insufficient, unsuitable, or improperly pre
pared food, the persistent use of certain unwholesome articles of diet, 
!Ouch as strong tea, unduly rich substances, or food containing excess 
(.f carbohydrates. Alcohol may be a cause especially in older women, 
bllt this was not observed in the pl'esent examination .. It had been 
l'Npected that complaints of indigestion, etc., would be far more 
frequent than prowd to be the case. Long hours and the alternation 
lIf night and day shifts lead to hurried meals, eating when tired, 
meals at unusual times, and a. consequent disturbance of regular 
habits of bodily function. Although many women stated that they 
were not hungry on night sliift, and some did, in fact, take inadequate 
and unsuitable meals at night, while many others said that they had 
occasional attacks of pain after indigestible food, the abnormal ar
rangement of the work appeared to ha.e resulted in much less indi
gestion or cllronic dyspepsia and constipation than might have been 

. sllpposed. Constipation was usually avoided by the regular taking 
of nperients, but few who complnilled of indigestion were receiving 
lIIedicnl treatment. History pointing to severe gnsh·itis or gastric 
Illeer was Yery seldom obtained. The improved nutrition resulting 
from LeHer food is liltely to diininish digestiye disorders 'unless 
t'nt11lterbnlnnced by increased fatigue. 

j}efecth'(j teeth and oral sepsis were only too common. In some 
factories complete upper or lower dentures were frequently observed. 
The dentistry had apparently been fairly rough and ready,' all upper 

.01' lower teeth ha"ingbeen extracted, regardless of the possibIlities . 
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of conserntive treatment, ill order to make a complete .job. The 
women were not alive to the advantages of stopping the teeth, bllt 
~ven if they had been few facilities were available for such treatment, 
Dnd the provision of efficient dental treatment at moderate charges 
seellls to be one of the most pressing needs for working women. Bad 
teeth were not often directly associated with complaints of indiges
tion, but many ill-defined symptoms of malaise were doubtless due to 
the effects of absorption of toxins from unhealthy teeth, and these 
effects are likely to become more pronounced as the woman becomes 
olJer and the teeth decay still further. 

lleadache was fairly common. It could often be attributed to one 
or more causes, such as fatigue in transit, noise in the factory, eye 
strain, general tiredness, and was often associated with anemia, in
digestion or carious teeth. Neuralgia was complained of by a num
bcr of wor!<ers evidently suffering from nervous fatigue. Sleepless
ness, esPecially among women on night shift, was frequently accom
l'anied by headache. 

Anemia is most common among ill-fed, overworked girls in indus
trial districts who have to work in badly ventilated and badly lighted 
rooms under conditions which prevent proper exercise, especially in 
the open air and sunshine. Associated menstrual disturbances are 
I'ot uncommon. Indigestion and constipation are frequently ob
served. Breathlessness on exertion, palpitation, or a tendency to 
fainting may be noted. The proportion of anemia observed was 
unexpectedly small. A large number of the workers classed 'c showed 
signs of more or less severe anemia frequently accompanied by 
hemic murmurs. A higher percentag~ was noted in one or two 
factories where it was mainly due to prewar rather than postwar 
conditions, such as chronic malnutrition or work in artificial lic:ht. 
The inlpro\'ed diet and the usually healthy factory environment 
have no doubt acted as preventative of anemia,and as far as can be 
judged on general 'grounds, munition workers compare favorably in 
this respect with young women workers in other trades and industries. 

Indigestion, constipation, anemia, and headache are so closely asso
ciated that it is often difficult to say which is primary and which 
secondary. They all depend in considerable degree upon environ
ments and habits ot life, and they are remedied less by drugs or direct 
medical treatment than by improved hygiene and nutrition. Sun
shine, fresh air, exercise, good food, and sufficient sleep are the most 
potent factors in the restoration to health . 

.1Iusr:ular pains, including aching or stiffness of the neck or limbs, 
are naturally common during the early weeks at the factory until the 
workers become habituated to un:J,ccustomed muscular exercise. 
Among more experienced workers muscular pains may be complained 
of toward the end of a shift or attributed to a particular operation. 
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They may indicate the commencement of fatigue in the worker or 
that the 1rork is unduly heavy or otherwise unsuitable. 

Aching 01" 8wollen feet were not complained of to any considerable 
extent, except where the floor surface was unsatisfactory or damp • 
.Most women, except a few who suffered from varicose veins, soon be
came accustomed to standing, especially when allowed to sit down 
during prolonged operations. The pain was often stated to be re
lieved by the provision of wooden boards to stand on and the wearing 
of suitable thick shoes or clogs. 

Sen'oWl 8ympt01ll8, such as neuralgia, irritability, nervousness, 
cleeplessness, 01' an undue tendency to worry, were complained of by 
many women who were beginning to feel tired and worn. The symp
toms were dependent on the general state of health rather than upon 
any organic defect. 

Disorder8 of men8truation may be due to local organic causes, but 
they also depend to some extent on general derangement of health. 
Anemia, for example, is often associated with amenorrhea or dys
menorrhea. The most serious departures from the normal are dys
menorrhea and menorrhagia, which may be combined with metror
rhagia. Dysmenorrhea may vary from quite bearable pain to total 
physical disablement. Its degree is difficult to estimate from the 
workers' statements, some being inclined to regard severe pain as a 
natural and necessary burden, others, probably much fewer in num
ber, being somewhat apt to exaggerate the discomfort. The severity 
can to some extent be estimated from the numbers who regularly lose 
time on this account. For example, at factory No.8, 19 out of 34: 
who complained of symptoms lost one or more days' work each 
month. At factory No.7, 7 out of 25 lost time each month. At fac
tory No.1, 19 out of 31 lost time regularly, and at factory No.4, 12 
out of 39 .. Many who suffered much pain, however, endea\'ored to 
continue their work in spite of it. There was some evidence of in
crease in pain since undertaking munition work, and this was most 
noticeable among women engaged in heavy work. On the whole, 
there is probahly not a seriotls increase in dysmenorrhea, though the 
total number of women atfected is considerable. 

~Ienorrhagia was complained of by a much smaller number of 
women. It seemed more directly due to conditions of work (e. g., 
cUlistant standing. stt'ain), though sometimes attributed to a miscar
riage. The disorders of menstruation averaged 26 per cent anti. 
broadly speaking, they were most common in factories where the 
greatest amount of fatigue was observed. 

Both dysmenorrhea and menorrhagia exercise a definitely harmful 
effect upon the general health whether through recurring pain, ma
laise, and disablement or through anemia consequent upon undue 
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hemorrhage. A disturbing element in the inquiry is the almost ncg
ligiLle amount of medical treatment being obtained for such condi
tions. This is partly because the girls take the discorqfort as a matter 
of course and use only domestic remedies, which unfortunately some
times include alcohol, partly because they hesitate to consult a doctor 
about a matter of this kind, but also because expert medical advice is 
not .1",ays obtainable. It is suggested that steps might be taken by 
welfare supel'Visors, at any rate in some cases, to arrange for women 
who sutTer in this way to consult a medical practitioner, preferably a. 
woman, who would be prepared fully to investigate and treat the con
dition. Much unnecessary sutTering and injury to health might thus 
be sal'ed. 

KATElUIITT AIIID ClIILD WELFARE. 

Although not strictly arising'out of the findings of these inquiries, 
some reference to maternity jn its special relation to munition work
trs S('ems not inappropriate. The problems which arise in connection 
with maternity cases among munition workers are the same as those 
which affect the community as a whole, but from causes associated 
uirectly with the making of munitions they are apt at times to be
come acute and urgent in an unusual degree. The exceptionally 
large numbers of married women engaged in factory work, the 
overcrowded condition of many munition areas, and the large infllllt 
of women into these areas naturally strain to the breaking point the 
always inadequate provision for maternity which exists locally. The 
impression gained from inquiries at numerous factories and among 
many of those responsible for the supervision and welfare of the 
workers is that the problem in an acute form is limited to a relatively 
smaU proportion of wOlllen workers, but that there is urgent need for 
some immediate action in regard to the care of those expectant 
mothers, married and single, who' are unable to make suitable ar
rangements theIDS('lves. 

The cases naturally faU into three groups-prenatal, natal, and 
postnatal. 

(a) Pr;natal.-The nlarried woman with a home of her own usually 
leaves the factory in the early months of pregnancy, or at least as 
soon as her condition becomes obvious. Ko special provision is re
quired for her apart from the provision for women as a whole.' .A 
certain number of women, however, are obliged to work almost 
until their confinements are due, as they hal-e no other means of 
support. In filling factories it is usual, on account of the danger 
due to explosion or the handling of poisonous materIals, to discharge 
a woman as soon as ,she is known to be pregnant. In engineering 
factories the practice varies. Where the work is heavy and it is not 
possible to transfer women to lighter pi·ocesses they may be dis-
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charged as soon as their condition is recognized. Whel'e lighter work 
is available and the general envil'onment suitable they maybe re
tained until, sa~, the seventh or eighth month. There is often em
ployment for a few as checkers or cloakroom attendants, and welfare 
supervisors usually do all they can to find suitable work for at. least 
the most necessitous cases and to arrange for them t{) work day shifts 
only. As regards unmllrried women, public opinion in a factory is 
mmlllly kindly, but .Ilt times it is averse to their remaining after they 
are known to be pregnant. 

The question .of lodgings is another matter. :Many landladies re
fuse to keep pregnant women, even when married, though they may 
be willing to do so if arrangements are made for the confinement to 
take place elsewhere. In most cases there is necessarily a period of 
one,. two, or more months before leQying th~ factory and the birth 
of the child, during .which time the woman may find herself with 
no home and little means of support. TIle fear of dismissal may thus 
lead the women. to concelll their condition for as long as possible, 
and they are often successful in doing so for a considerable time. 
Such concealment may result in disaster to mother and child. The 
following example is typical: 

A woman was engaged on heavy munition work (6-inch shells and working 
night, and day shifts). Because of her need for money to keep her home 
together she concealed her conuition (Iud remained at the faetol'y until she was 
fi"e months' pregnant and could no longer stand because of the swollen condi
tion of l;er ld~s. When shefinaily hall to gi\'e up work she miscarried. Her 
general bealth suffered Considerably from the prolonged physical strain, and 
she Is now ne.ither'themother of a healthy child n01' II useful machine operator. 

(b) NataZ.:-'-The nl.lmber of lying-in homes and hospitals is notori
ously inadequate' to the needs of the country as a whole. In many 
munition areas the workhouse is the only institution to which women, 
unable to be in their own homes, can go for their confinements. This 
is naturally repugnant to most women. 

(c) Postnatal.-The care of the mother's own health is now com
plicated by'the need for suitable arrangements for her chilil. Where 
is she' to live ¥ How is she to support herself until fit to resume 
factoryworld 'Vhat is to become of the child while she is abse'ut 
night or day ~ The only statutory provision which relates to the 
em'ploYlllent of pregnant women or nursing' mothers is section' 61 
of the factory and woi'kshop act, 1891, which states that a woman 
lllustnot be employed within four weeks of giving birth to a child. 
It is obvious tliat the mother's first duty is to her young infant and 
that in 'the interests of its health she should not return to the factory 
for a much longer period than four weeks. But she may have to 
choose between remaining .with her baby, without adequate means of 
support, or returning to well-paid work as soon as possible, even 



APPEXDIX B (Ill. 

though this entails virtual separation from the child. A breast-fed 
infant is more liI{ely to thriye than one waich is brought up by hand; 
but an ill-nourished mother is either unable to nurse her baby or 
continues to do so only at undue cost to herself. Until the State is 
prepared to recognize the claims of nursing mothers to assistan.ce' 
lind financial aid the lesser of the two evils may be for the mother to 
go back to work as soon as she is physically fit to do so, provided 
that she cnn insure the care of the baby during her absence. : 

The practice in regard to the employment· of mothers with: young 
infants "aries in different factories. In some, with a 'view to encour
aging breast feeding, no woman is supposed to be employed who has 
a child under 9 to 12 months. In others no general rule ·exists and' 
cases are judged on their merits. 'In others, again, noatterition· is 
paid to the age of the child. It is, of course, impossible to investigate 
all cases fully, and a woman who is badly in need of employment has 
often little difficulty in e,"ading inquiries. Children are thus com'" 
monly left with relatives or " mindel'S," or sent to a day n.ursery when 
there is one . 

. A maternity scheme for the assistance o~ munition workers might 
properly include the following: 

(a) Skilled 8upe1'viaion of pregnant women is necessary, both fac
tory and domiciliary, by a qualified and competent officer, in order to 
insure that suitable arrangements are made for the confinement' at· 
home or in lodgings (engagement of the midwife or doctor, antenatal 
care, postnatal care, etc.), and for the care ofihe infant a~ter birth. 
Such an officer would be able to bring the women into touch with 
local agencies for assistance. She would also encoUl:age thrift and 
proper preparation for the confinement. '.I;his supervision m~ght be 
arranged by the welfare staff of the factory, though in large factories 
an extra officer with midwifery qualifications might be. desirable fo~ 
borne visitation, etc. 

(b) The pro'lJision of light employment may be l11.ade available 
inside or outside the factory during the later n190ths of pregnancy, 
say from the fourth or fifth to the eighth or ninth month, and also 
after the birth of the child. In some fa. ctories this miO'ht be arranO'ed 

'" '" 8S part of the general organization; in other factories all the work 
is too heavy or the general conditions too unsatisfactory to admit of 
pregnant women being employed at least after the early months, 
In such cases separate workrooms would be necessary, which might 
serve more than onefadory, where lighter work, such as sewi.ng and 
mending, might be undertaken (e. g., the sewing of exploder bag~ 
the making of light boxes, the manufacture of overal,s, etc.). Such 
small separate departments might also be used by other women tem~ 
porarily ailing from one cause 01' another. 
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(c) Fat'orable welfare conditions are essential for all pregnant 
women, including the abolition of night work and, where possible, 
reduction in the length of the day shift. Arrangements for an. ade
quate supply of suitable food, including milk, through the canteen or 
otherwise, is also advisable. 

(d) Maternity lwme& should be established for women who can flot 
be confined at home 01' in their lodgings.-These institutions should 
also· provide, where necessary, for preconfinement residence and 
lying-in accommodation. Maternity homes mi~ht be or~aniz.ed (i) 
as a branch of an existing lying-in hospital available for normal and 
abnormal cases; or (ii) as an ad hoc maternity home of six or a dozen 
beds in charge of a competent midwife. 

In connection with these homes, but not necessarily under the same 
roof, there should be accommodation for women before and, if neces
sary: after confinement. Arrangements should be available for mar
ried or unmarried women, and, as far as possible, the schemes should 
be self-supporting. 

Exchequer grants would be necessary for the establishment of such 
homes and also to make good deficits in the cost of working and main
tenance, but the greater part of the maintenance expenses should be 
met by payments from the women themselves. 

(e) Lastly, in many districts a creche or day nursery i~ necessary 
for the children, where they may be cared for during the absence of 
the mother. The number of available" minders" to whom children 
would ordinarily have been sent has steadily diminished, largely 
beenu!"e these women have themselves sought regular employment. 
:Mothers working long shifts are physically unable to devote as much 
attention as they would wish to the care of their homes and children. 
There is thus a substantial case for an increased provision of nurseries 
which would take charge of children under .school age by day and, 
if IH'cessary, by night. 

S~·mpathetic administration is essential to the success of such a 
scheme, the aim and intention of which is to encourage the women to 
report their condition at an early stage and to afford them such 
lI,hice and assistance as are needed, without exercising a burden
smne or inquisitorial supervision. 

CONCLUSIONS. 

To sum up, the general results of these inquiries indicate: 
(1) That there is definite burden of fatigue, which though reIa

tinly small in amount as regards severe fatigue is considerable as 
r('!!ards that of a less severe character. 

(2) That the fatigue and ill health are less than might have beeu 
anticipated having regard to the hours of work and the nature of 
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the employment, and t1!at this is due, broadly speaking, to the 
greatly improved attention to the health and welfare of the workers. 

(3) That fatigue and sickness are greatest where heavy work is 
cfllllbined with long hours a't the factory and associated with onerous 
domestic duties after factory hours. 

(4) That unless brought under control, the considerable amount of 
moderate weariness and ill-health now present is likely to reduce 
immediate efficiency Bnd also exercise in many cases an injurious 
effect on subsequent health and on capacity for maternity. 

(5) That although there has been substantial improvement in the 
conditions and circumstances of women's work in: factories further 
action is necessary if the amount of fatigue is to be diminished 
rather than increased. In particular the findings of this inquiry 
seem to indicate the necessity-

(a) For further shortening of the hours of labor for women; 
(b) For restricting women's work in the heavier branches of in

dustry to th01:,e who are young, physically fit and capable and who 
have not arduous home duties to perform; 

(c) For the continuation and development, wherever women are 
employed in factories, of hygienic conditions and especially "wel
fare" arrangements (including industrial canteens) ; and 

(d) For making appropriate provision for effective medical su
pervision, both on entrance to the factory (in heavy and exceptional 
occupations) and subsequently, by means of the services of medical 
officers (women preferred) and nurses, and in the form of suitable 
accommodation as .to rest rooms, first-aid appliances, and we11-
equipped surgeries. . 

• FEBRUARY, 1918. 
JANFIr M. CAMI'BEIL, M. D • 



APPENDIX C.-A cmlP ARISON OF THE SYSTEMS EMPLOYED FOR 
DIVIDING UP WORKING HOURS INTO SP~LLS AND BREAKS. 

ll~ H. :M. "ERNON, M. D., FELL!>W OF MAGDALEN COLLEGE, OXFORD, AND UNl\'ERBITY 

LECTURER IN CHEMICAL PHYSIOLOGY. 

The s)'stems employed' in various factories for dividing up the 
weekly hours of work into spells and breaks diffei· greatly, and it is 
a matter of considerable importance to select the system which yields 
the most advantageous results in respect of output and of the comfort 
and convenience of the workers.' Direct and exact evidence upon the 
merits of rival systems is very difficult to obtain, and so the informa
tion adduced below is necessarily incomplete. Ne\'ertnelEss it is 
sufficient to indicate, that the systems employed in the majority of 
factories are capable of considerable improvement, and to suggest the 
lines on which such improYements shouIci be made. 

First, if a night shift is being run as well' a's a day shift, what 
o~lght. to be. the distribution of working hours as between the two 
sIlifts 1 In 'my own experience the night-shift hours are usually 
longer than the day-shift hours. For instance, ill the four factories 
,(A t() D) referred to in another memorundulll,t the following hours 
,yere usually. worked: 

Fnctory. 

Factory A, from Febnmry to ,~U!!""t, 1916 ...•••.•••••••••.•.. 
Factory A, Irom August, 1916, to March, 1917 .•••••••••••••••• 
Fac\.ory A, Irom Marrh, 1917, to Octohor, 19li .•.•••••••••••.• 
FllC'tory A,-from October, 1~H7, onward ____ .......................... . 
Fac\.ory n, from October, 1916, to March, 1917 ............... . 
Fac\.ory n, from April, 1917, onward ......................... . 
}'actory C, Irom July, 1916, till Mav, 1917 (lor m.n) ......... .. 
Far-tory C, from May, 1917, ODWlUd (for JUPIn llud women) .... .. 
}'setory D, (rom Au~ust., 1916, till March, 1917 (lor men) ..... . 
Factory:O, (rom April, 1917, ooward ............................ ,; 
Factory E, before June, 1916 ........................................ . 
Far\.ory E, nIter June, 1916 ................................. .. 
}'nctory F ................................................... . 

Excess of 
DnY-Shift Night-shil~ ~~~~erlt 

hours. hours. day-shift 
hours. 

64,5 62.5 _2 
58.5 62.5 4 
54.5 62. Hor 52. 5) 8 
54.5 60 (or 50) 5. ~ 
63 63 59 6:l • .. • .... • .. 4·-
57 69.5 12. 5 
48 60 12 

63 or 62 ·63 1 
5.~ 63 5 
58.8 61.5 4,7 
52.3 57 4.7 

53 (or 64) 57.5 (or 67) 4.5 

Gronpl'd with thl'!ie factories are two others, viz, factory E, whidl 
WIIS chieflydeyoted to the manufacture of rifle amlllunition, and 
flletory F, where 3-inch shells and aeropla11e engines were mllde. 
Thl'se data show that the night shift was generally several hOlll's 

I Committee's memorandum No, 21. 
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longer than the day shift, and in one instance was 12.5 hours long~r. 
This system of division is undoubtedly erroneous, as night-shift work 
imposes a greater strain than day-shift work, and so the hours ought 
to be shorter rather than longer. The cause of the difference in the 
!otaI hours'worked is frequently due to the fact that only a-haHday 
lS worked on Saturday by the day shift; whilst six full -nights are 
worked by the night shift. In correspondence with the Satm·day 
afternoon relaxation, the night shift niigh~ be allowed somereduc
tion of hours on Sunday evening, but the workers object.to'this plan, 
os they lose the double-time pay which is usually granted Qn Sunday 
evenings up till midnight. It would be better, therefore, to recog
nize the greater strain of night work by reducing the time worked 
each night to. an hour less "than that worked each day, and'reg.ard 
9 hours per night, or a 54-hour nfght-shift week, as the equivalent 
of 10 hours per day, or what is generally a 55 or 54 hour day-shift 
week. . Similarly 8 hours per night would be equivalent to 9 hours 
per day. 
If the number of workiI)g hours per week be fixed at, e. g., 54, 

the question arises as to the best system of dividing them up through
out the week. Theory might suggest that they should be divided 
up nearly equally over the seven days, or that, for instance, 8 hours 
should be worked each day from Monday till Friday and 7 hours 
on Saturday and Sunday. Though some such system was ad6pted 
in many factories in the early months of the war, it is now: generally 
recognized that every worker is entitled to one day's rest" per week, 
nnd that such a relaxation' tends to the increase' of the total' output 
rather than to its diminution.1 

But ought the 54 hours to be divided up equally over the remaining 
six days, so ns to give an evenly distributed 9-hour day, or ought 
there to be only a half day's work on Saturday, with the resultant 
necessity of 10 hours' work per day from Monday to Friday! An 
even 9-hour day is undoubtedly the best for such worl~ers agare pre
pared to put ev~ry ounce of their available energies into the produc
tion of munitions. Such patriotic workers exert themselves to, their 
limit each day, the said limit being such that it does not prevent 
complete or nearly complete recovery of vigor as the result -of the 
night's rest. If th~ limit is surpassed, so as to induce a state of 
fatigue which is no longer properly recovered from, output is dimin
ished and the w~rker is no longer capable of exerting his maximum 
powers of production. Unfortunately, not many workers hilVe the 
strength of mind to exert themselves in this manner mOilth after 
month and year after year. ,They crave for some relaxation 'from 
the monotonous grind of work,and this they can get best o~ Satur
day afternoons. Hence the Saturday afternoon work, which was 

s ct. memorandum No. 18. 
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enforced in many factories in the earlier years of the war, is now 
usually remitted, and the 54-hour week is a~omplished by o working 
10 hours per day from Monday to Friday and 4 hours on Saturday. 
In a few factories six full days of work are put in, but the day of 
rest from work is on Saturday, not Sunday. By this procedure the 
workers get plenty of opportunity to enjoy themselves, and, more
over, get a whole day of double-time pay. The system, though not 
morally defensible, permits of freedom from work (until the even
ing) on alternate Sundays, supposing that the workers are employed 
on alternate we~~s of day and night shift. 

TWO-BREAK AND ONE-BREAK SYSTEMS. 

Supposing that a 10-hour day be c6nsiderednecessary, what is 
the best way of dividing up the hours into spells and breaks ~ The 
method most frequently adopted is on the two-break system, though 
this is gradually being replaced by the one-break system in 0 many 
industrial areas. In the two-break system the workers start at 6 a. m., 
or less frequently at 6.30 or 7 a. m., and work for about two hours, 
when they have a brealdast interval of half an hour. There is an 
hour's dinner interval from 12.30 to 1.30 or from 1 to 2, or °the work
ing day is usually cut up into spells of two, four, and four hours. On 
the one-break system the workers usually start at 7 and work two 
spells of five hours each, with an hour for dinner in between. Upon 
the disadvantages of the two-break system a large amount of valu
able evidence has been collected by Prof. Loveday.l His main con
clusion may be quoted: " Work before breakfast gives inferior out
put, lowers health, and leads to great loss of time, as the first short 
spell is so frequently missed. Experience shows that in certain de
scriptions of work the early quarter has been advantageously abol
ished both prior to and even during the course of the war, and under 
similar conditions it ought not to be instituted in new factories 
opened during the further course of the war." Though Prof. Love
day adduces plenty of evidence in proof of his contention that work 
before breakfast increases lost time, he does not quote any direct 
observations to support his statement that it gives inferior output. 
Hence, it is worth while for me to record such information as I 
have been able to collect upon the subject. 0 

Output observations were made at factories A to D by the method 
described in memorandum No. 21. It consisted in determining the 
power consumption, either by the reading of wattmeters or from 
automatic-power records, deducting the power required to drive the 
machinery apart from that required in the actual machining opera
tions, and verifying the results by direct enumeration of the articles 

a Ct. Interim Report. pp. 41 to 61. 1917. 



£PPENDIX Co 319 

produced. A number of these output determinations are quoted for 
ev~ h~.)Ur of the day and nigh.t shifts, but for my immediate pur
pose It lS necessary only to coDSIder and compare the output during 
the first few hours of the corresponding day and night shifts. The 
night-shift workers have invariably had a good meal before they 
come on to work, or start work in full vigor. How does their output 
compare with that of the day shift, who are presumed to have had 
an adequate breakfast before work when emploJed on the one-break 
system but to have had little or no breakfast when employed on the 
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two-break system Y In figure 1 we see the output curves for the 
first three and one-half hours of the day and night shift at factory 
A, where the day shift worked a five-hour spell from 7 to 12. This 
output relates to seven sections of lathe workers (some 1,000 to 1,800 
individuals), who were for the most part engaged in machining 
fuze parts. The output was determined for three consecutive days 
and for three consecutive nights in January and July, 1917, and the 
mean relative hourly output taken as 100 in each case. We see that 
the output variations of the day and night shift workers corre
sponded closely both in winter and summer, and increased from 
about 55 per cent of the average during the first half-hour of work 
to 100 per cent of the average in the next hour and 110 per cent of 
the average in the next hour but one. If anything, the day shift 
worked up their output more rapidly than the nigM shift. 
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, " 

Very different is the comparison of day and night sllift output 
I>hown by workers on the two-break system. ,At factory B, where 
6-inch shells were made, the day shift started at 6 a.' m. and had 
breakfast from 9 to 9.30 a m., whilst the night shift started at 6 p. m., 
and in correl>ponding fashion had their first break at 9 p. m. Power' 
records for the whole factory were obtained for five consecutive days 
and nights in August, 1916, and for three consecutive days and nights 
in August, 1917. !')rom figure 2 it will be seen that in 1916 the day4 
shift output during the first half hour was only 58 per cent of the 
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aYerage, whilst that of the night shift was i6 per cent of the average. 
Even in the next three-quarters of an hour period it was only 75 
per cent of the aYer~ge in the day shift, whilst it was 97 per cent of 
the average in the night shift, and, in fact, the day-shift output 
lagged behind the night-shift output so much throughout the spell 
that the mt'8n hOUl'ly output during the spell was only 80 per cent 
of the ayerage for the whole day, while that of the night shift dur
ing t4e corresponding spell was 97.5 per cent of the average for the 
whole night. In August, 1917" the difference was not so great, the 
mean hourly output during the first spell of the day and night shifts 
bt'ing, respectively, 95 per cent and 102 per cent of the average. 

In factory C, where 9.2-inch projectiles wer., exclusively manu
factured, the dny shift started work at 6 B. m. until lIay, 1917, when 
their weekly hours of labor were reduced from 57 to 48, and they 
started work at 7.15 a. m. They had a breakfast interval from 9 to 
9.30, or 9.30 till' 10, and so were under the two-break system, but 
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owing to their late start it is probable that most of the workers got 
more breakfast before coming to the factory than the workers at 
factory B. Power records for the whole factory (from four auto
matic recorders) were obtained for 48 consecutive hours in August, 
1917, and January, 1918, and the relative output during the first 1i 
hours of the day shift and first 2 hours of the night shift, is shown in 
figure 3. It will be seen that in A.ugust, 1917, the day-shift output 
was considerably behind that of the night shift, but in January, 1918, 
there was very little ditrerence between them. This may be due to 
the workers having by that time acquired the one-break-system habit 
of taking a good breakfast before work, whereas in August, 1917, they 
still retained the custom 
followed when they 
started work at 6 a. m.. 110 

However, the power rec
ords did not extend over 
sufficiently long an in
terval to warrant a defi
nite conclusion. 

It should be stated that 
the conditions of ·supply 
of material to the day 
and night shifts were 
just the same in all three 
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factories. There was 60 ~:---~-~-~----I!--~~ o I 201 2 
never a shortage at any TIHE IN HOURS Fltl"" START(JF WORK. 

time in factories A and FIG. 3.-OUTPUT AT FACTORY WORKING 
C, and though there was O~ MODIFIED TWO·BREAK SYSTEl\I.· 
at times a shortage in 
factory B, it came toward the end of the day and night
i. e., the shifts always started with plenty· of material. Hence, 
the smaller initial output shown by the day shift. in factories. 
Band C is a genuine phenomenon, dependent on smaller capacity 
for work. 

P:aOOF THAT FIVE-HOUR SPELLS OF WORXA:aE TOO LONG. 

If it be admitted that the two-break system, with work before 
breakfast, is a mistake, must the 10-hour day be worked 011. the one
break system of two 5-hour spells! As the result of conversations 
with workers and of my own experience, I am convineed that five 
hours of con;inuous work are too long for a man, and considerably 
too long for a woman. With the possible exception of passive work 
such as the watching of automatic machines, no type of labor ought 

80935·--19----21 
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to be run contmaously for more than four hours if it can lJe avoided, 
or ~t. is important to split up the lO-hoUl' day by at least two breaks., 
only the first break. must. not occur so early in the morning that it 
can. fllllCtion. as a. breakfast interval. Methods of overcoming th is 
difficulty are suggested later on, but I wish first of all to adduce iii. 

numerical proof that the five-hom spell is to<> long. It is an in
direct proof which has been briefly referred to previously,t but it is 
non~ the less convincing. It Was obtained at factory A, where the 
day shift worked for two five-hour spells, viz, from 7 to 12. and 1 to 
6, while the :night shift worked for three spells,. viz, from 6.30 to 
10.30, 11.30 to. 3, and 3.30 to. 6.30, or for intervals of four. three and 
one-half, and three hours· respectively, separated by breaks lasting 
ofte hour !,nd half an hour. Tha.t is to say, they put in 10l hoars 
of labor instead of 10 hours, but they worked their longest spell of 
four hours when they were fresh and vigorous" a.nd worked for 
shorter and soorter spells as they became more fa.tigued. Hence!l 
comparison of the output of, the day and night shifts, if made under 
valid conditions, will demonstrate the relative: efficiency of the- tw()o 
systems of breaks. 

In the Inte'l'im Report (pp. 26-40) are quoted very large num
bers of data, collected by Capt. Greenwood, MI'. :P. S. Florence, and 
myself, to show the relative output of da.y-shift and night-shift; 
workers. Eight sets of data concerning women were obtained at. 
different factories where the shifts changed over every week, and 
these data, which relate to the man.ufacture of eartrid~es. fuze parts~ 
and 9.2-inch projectiles, show that, on_ an average, the hourly output 
of the night shift was 3 per cent less than that of the day shift'" 
while in no individual factory was it more than 1.3 per cent greater 
than that of the day shift. Data relating to men were obtained at 
three factories, and they showed a night-shift output which averaged 
2 per cent more than that of the day shift. If the women's and men's 

• data be grouped together, the average night-shift output for the. 
whole of the workers comes to 1 per cent less than. that of the day
shift workers. Factory A forms a striking exception to this general 
a "erage, for the hourly output of its night shift was most distinctly 
greater than that of its day shift, in spite of the longer hours 
1Y0rked. By no means all of the workers went onto night shift, 
tJllt slIch as did do so worked for alternate fortnights of day and 
night shift, and in order to compare output it is convenient to 
group these workers in four-weekly periods, during a fortnight of 
which they were on day shift, and a fortnight on night shift. 

The women. turning aluminum fuze bodies generally remained on 
continuous day shift, but a. group of 21 workers were put on the 

llnterlm Report, p. 29. 



clay-and-Right shift system f~ two IlWIlth.; m Febr1il&ry' '&nd March, 
1916~ and iii group of 26 workers wer41 put Oil it fOJ! three 1llDuths. in 
Ap.·il-July, 1916.. I.a 11a.rcb., 1917~ mGSt of the women were pui 
em this Iyste~ awl a block of. 10 wOl"kers was obtained fo1"' a three~ 
Blonth period. Ia Ta.b1e I is sOOwa the relative: hclU.rly output 
(If each of these groupe durillg the first aEd seeood weeks. Q.f the 
day-sruft fortnight, and the first and second weeks of the ILight-shiff> 
fortnight. The general mean shows thaI! during the night-shj,ft 
fortnight the hOtIrIy output was Q pel' CeJilt greater than dUlI'mg the 
d"y-slaift. fortDight, the mean excess of output fo.r the separate blocks 
of womu amounting to IG, 6, &!hi 10 per ee.lil.4 respectively.. Taking 
each fortnight e:f the general mean sepuately, we nnd that tae out
put was a per cen' less ia the second week elf the night-shift fort
night thaD: in tIle tim week, whilst it was: 3 pet> cetl.t. greater in the 
il'eond week of the day-shift forbliglti thaD in the first we\lk. Un
doobtedly, therefore, aight-shift work exerted .. depressa:nt e.lfeet 
upon output (this is well shown ia the Int.rirn Report, when pernu.
nent night shifts were found to have 5,. pu cent to- 10 per cant less 
oat put than permanent day shifts), but the effect did: not show itself 
for the first few nights, and ill contil!lood to. exert its influence for 
the first few days of the subsequent day-shift fortnight. In Oi"dao 
to elimwte this depressant ~ffect of night-shift work, IIJld obtain: II 
more genuine eomparison of ou.tptlll under' the two systems elf work 
spells, it is better to compare the output of only the first week of 
the night shift and the- day-shift fortnights, and we then find that 
the output under the three-spell system was· 12 per cent grea:ter than 
that under the two-spell system. 

T~BLa L-TWENT'!·O!!iE TO· SEVENTY WO»E..'iI TURNING ALUMINUli F\1ZE 
. BODIES. 

:r..-week gerlod e>:leuding ftom-

I Relative hourly olltpof. Weekly IIoors oC actual work. 

i!.."'::; I Day shilt. N"Jghtshilt. Day IIhilt.. Nlght milt. 

w~~i----'-~~;---'--~----'--'----'--
Flr9t . ~ First ~ First; ~ Fi.",' S..,. 
week. w.,.,li. week • .week. ·week •. week. week.':.::!. 

--------:---I--t---1f---+--/--'--I--i-.----
hn. 31 to F<ltt. 77, 1918.. ............... · 21 lIS 56.8' 59.4 : 56.8 59.3 
.'.b.28IG.ldaL2Ii •• _ ••• __ ._. 1:16 62.2 57_1 56.8 00.0 

49.8 49. 9 , 
61.9 60.2 
00.4 54.7 

52.1 5;.4 
49.0 40.9 
49.2 5,.:;.6 
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The rapid increase or' output observed during the three statistical 
periods examined-for it averaged 116, 135, and 177, respectively
was dependent on the reduction in the hours of labor. These aver
aged 57.1, 55.1, and 50.8 hours per week in the respective periods.1 

In Table II is shown the- output of a group of 90 men engaged 
over a seven-month period (Mar. 11 to Sept. 22, 1917) in the very 
active and somewhat heavy labor of sizing aluminum fuze bodies. 
In spite of the average hours of work during the night shift fort
night being 5.8 more per week than during theda~-shift fortnight, 
the hourly output was 3 per cent greater. Taking each fortnight by 
itself, we find that the output during the second week of the night 
shift was 2 per cent less than in the first week, whilst that in the 
second week of the day shift was 4 per cent more than in the first 
week, or the same sort of relationship held as in the fuze-turning 
women .. The output during the first week of the night-shift fort
night was 5 per cent greater than that observed during the first week 
of the day-~hift fortnight, or this is the genuine improvement de
pendent on the substitution of three spells for two. 

Both the fuze-turning women and the sizing men were actively 
~mployed throughout working hours, so. a suitable system of work 
spens was much more important to them than to workers who stood 
passively watching automatic machines for most of the time. Two 
classes of such workers were examined, and in accordance with ex
. pectation, it was found that their night-shift output corresponded 
more closely with their day-shift output than in the active workers. 
The first class consisted of women who were milling a screw thread 
on the fuze bodies, and in this operation they stood passively watch
ing their machines for four-fifths of the total time taken. The out
put of 26 women over a three-month period, and of 42 women over a 
two-month period was obtained, and average values for these periods 
are quoted in Table III. Taking the results as a whole. the night 
Shift output came to 1 per cent less than the day-shift output. The 
other class of workers consisted of youths of 16 to 18 who were boring 
top caps, an operation in which they stood passively watching their 
machines· for seven-eighths of the total time taken. A group of 15 
workers was examined for a six-month period, and another group of 
24 workers for a five-month period. As can be seen from Table IV, 
the night-shift output was 1 per cent less than the day-shift output, 
just as in the mill-thread women. 

I Ct. memorandum No. 18. 
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TARLII XL-OO MEN SIZING FUZE BODIES. 

. Four·week period "'tendIng rrom-

Relative bourly output. Weekly bours or actual work • 

Day.bUt. Night sbl!t. Daysbilt. Nightsbirt. 

FIrst Seoond First Second First Second First Second 
week. week. week. week. week. week. week. week. 

---------~---------------
liar. II to Apr. 7..................... lS8 137 150 135 50.9 48.1 61.1 55.0 
Apr.8toMayS...................... 130 138 136 141 31.2 46.4 41.2 50.2 
MdY6toJun.2 ...................... 142 143 145 14037.536.651.6 38.0 
lun. 3 10Iun.30..................... 135 139 143 144 42.5 47.3 49.6 48.7 
1"ly 110 luly 28..................... 135 137 148 142 38.4 51.3 36.7 50.7 
luly l!II to Aug. 25.................... 141 158 143 148 44.5 52.7 46.3 61.1 
Aug.2IItoll.pt.:n................... 144 148 152 HD 48.2 47.D 57.9 56.8 

Mean .......................... 138--m--u6I~ :f1.'947.249.2~ 
uo 144 44.5 5Q.a 

TARn m.-WOMEN MILLING A SCREW THREAD. 

=. 

Period extending /rom-
Num· 
beror 

Relative bourly output. Weekly bours or actual work. 

Day sbilt. Nigbt shilt. Day shilt. Nigbt shUt. 
work·I __ ..,... __ I ___ ..-_-I_~-,-__ I __ .,..-_.;;, 
ers. 

First ~ First ~ First ~ First ~~ 
week. week. week. week. week. week. week. week. 

---------1------------------
NO'f'. 19 to Feb. 10 ................... 26 133 132 131 135 43.7 45.6 46.2 ·45.1 
Mar. 2510 May 19 .. ·.................. 42 135 135 133 133 3D. 9 46. D 46. 0 4D.4 

l4 .. n ........................... ~:.= ---rn133I-i32 -134 4l.8 ~ 46.147.2 
134 133 43.9 46.6 

TABLE IV.-YOUTHS· BORINO TOP CAPS. 

Relative hourly output. Weekly boursoractual work. 

Period extending Irom-

Num- Day_bilt. Night shilt. Da.y shilt. Night shilt. berol 
work>-
ers. 

Soo- Se .. Bee- Bee-First ODd First ond First ond First ond week. week. week. week. ..eek. week. week. week. 

----------------
luly 3 to ll .... IR ...................... 15 129 126 129 126 54.1 55.1 57.9 58.5 
lJeC. 3110 May 19 ..................... 21 1211 127 133 119 54.4 53.4 56.7 56.5 

l4 ... n ....•••• _ ................. .......... 126 127 131 123 54.3 54.2 57.3 57.5 

128 127 54.2 57.4 

The ~nclusion to be derived from the whole of the ob'servations 
may be summarized by saying that when men and women are engaged 
in active work, their output is 5 to 12 per cent greater if working 
JlOurs are divided up into three spells of suitable duration (e. g., 4, 31, 
and 3 hours) than if they are divided up into two 5-hour spells. 
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ROW CAN :FIVE-lIOn SPELJ.S BE AVOIDED' 

The 5-hour spells can be avoided in two ways. The first way is 
to split up the day-slllft hours in the same way as the night-shift 
hoors at factory A, viz, by a. long first spell of work followed by two 
shorter-spells~ As wO'l'keTS are not usually accustomed to having their 
dinner before midday, the simplest arra.ngement of spells would be: 8 
tc:} 12, 4 hoo-·rs; 1 to 4, S. hours; 4.30 to 7.30, 3: hours. This system has 
the disadvantage that work ends too late to give the-wO'rkers a chance 
of doing their sElopping. so! the following system might be adopted: 
7.30 to-11.30, <I hours; 12~30 to 3.45, 31 hours; 4- to' (;.45" 21 hours. On 
this system only one-fourth hour is allowed fO'r- tea, and this is too 
short an interval to' enable the workers to leave the workshops and go 
to the canteen, so it would be necessary to supply them with refresh
ment by means of traveling canteens. This plan is now adopted with 
success in many factories, and is often run by volunteer helpers. 

The second and probably the better method of dividing up working 
hours is that adopted at a large cartridge factory (factory E), where 
each of the two 5-hour spells was cut in hal!f by means of one-fourth 
hour breaks. During these breaks the machinery was stopped, and the 
workers were suppllied with tea and food by traveling canteens. The 
hours of work were the following: T.30 to 10, 2i hours; 10.15 to 12.30, 
21 hours; 1.301 to 4.15, 21 hours; 4.30 to 6.30, 2 110urs. These hours 
include no speU of longer than 2! .lhours duration, whereas they 
had previously been: 7 to 8.30, 1i h-ours; 9 tl> 1, 4- h-E)Urs; 2 to 4.15, 
21 hours; 4.30 to 6 or 7, 1 i or 21 hours; i. e., they were on the two
break system, or they had a breakfast interval which was followed 
by a 4-hour spell. The night-shift. hours during the two periods 
were the same as the day-shift hours with p. m. substituted for a. m., 
and vice versa, except tha.t on Sunday night the full hours were 
worked whereas no work was done on Saturday afternoon. Hence, 
the total weekly hours of work during the two periods were generally 
61i and 57 hours, respectively, for night shift, and 561 and 521- hours, 
respectively, for day shift .. 

. The output of five groups of experienced workers in the factory 
was investigated for 38 consecutive weeks, during 23 of which (Jan
llary 2 to June 10) they were under the two-break system, and during 
15 under the one-break system. As the workers changed over from 
day shift to night shift in alternate weeks, they were grouped in fort
nightly periods, and the output of the whole group was calculated for 
a week of' day shift and a week of night shift. The groups relate to 
four cartridge-case operations, viz, 29 women on the" second draw," 
39 on "head trimming,'t 26 on the" second cut-o:ff,'~ and 20 girls on 
"mouth reamering," and one bullet operation, viz, 3& women engaged 
In cutting off bullet sheaths. The average hourly output for both day 
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and night shift on each operation during the two-bl-eak period was 
taken as 100, and we see from Table V that the average output of 
all the workers on day and night shift improved very slowly during 
the two-break period, being approximately ~, 100, and 101 during 
the three consecutive seven or eight week intervals into which the 
total period was arbitrarily-divided.. When the one-break system was 
adopted, however, the average output jumped to 105 during the seven
week period immediately following, and to 108 in the subsequent 
eight-week period. Assuming that if the system of hours had not 
been changed, the gradual rise of output previously observed would 
have continued at the same steady rate, we may say that the chamge 
from the two-break to the one-break system improved the hourly out
put by 5 per cent. The average hours of actual work are given on the 
right side of the table, and they amounted to 51.7 hours per week for 
the day shift, and 56 hours for the night shift during the two-break 
period, and to 50_3 and 54-5 hours for the respective shifts during 
the one-break period, i. e., they averaged 1.4 hours per week less. 
The total output of the workers may be reckoned thus: 

For the two-break system_ _ ___ lOS- X 53_8=5,541 
For the one-break systelD _______________ 108 X 52.4=5,659 

or the total output would have been 2 per cent greater under the one
break system than under the two-break system. Hence, the introduc
tion of the one-fourth hour break during the middle of the morning 
of the first S-hour spell, though it was still reckoned as work time 
and paid accordingly, more than justified itse~ 
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shift. 
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shift. 

Percentage 
of broken 

time. 

-----1----------1---1---'---1--- --------11---11---11---1---1--
TWO-BREAK: 

SYSTEM. 

1an. 8 or 15........ 103 99 ...••....•.......••••••. 
JaD. 15 or 22. •••••• .•••.... .•••.... 96 105 .•.••••• 
Jan 22 or 29. •••••• 100 103 ...........•....•••••••• 
Jan. 29 or Feb. 5... •••..... ••.•.... 91 97 •••••••• 
Feb. 5 or 12.. •••••. 104 91 ..........••.....••••••• 
Feb. 12 or 19....... • ••••... •••..... 103 96 .•.••••. 
Feb. 19 or 26....... 96 106 .........•..•....••••••. 
Feb. 26 or Mar. 4.. •••••... • •••.... 102 99 .••••••• 
Mar. 4 or II........ 99 106 •........••......••••••. 
Mar. II or 18.. ••••. ••••.... .•...... 107 100 •••••••. 
Mar. IS or 25....... lOa 109 •..•.....••....•.•.••••• 
Mar. 25 or Apr. 1.. ••••.... . •...... 100 101 .••••..• 
Apr. lor S......... 97 105 .•••.... ••••.... 96 
Apr.llorI5........................ 101 93 ••••.... 
Apr. 15 or 22....... 95 97 .•...... ••...... 99 
Apr. 22or29 ••.•••••• (..... .•••.... 92 99 .•...... 

~~ roror13~:.~::: ••••• ~ ••••• ~~~. ····io4· ····ioa· ..... ~. 
M .. y 13 or 2(}.... ••• 101 100...... .. .•.....• 103 
M .. y 20 or 27....... ••••.... .•••.... 97 100 .••..... 
M .. y 27 or June 3... 96 97 •••••..• .•••.•.. 115 
June 3 or 10..... ••• .••••... ...•...• 102 95 .•...... 
lune 10 or 17....... 99 94 ••••• ••• •••• •••• 109 

1~2. 
IOU 
102 
94 
98 

100 
102 
101 
102 
103 
104 
101 
99 

~ 96 
99 

103 
101 
90 

103 
9!l 

101 

..•. 0.-
100 

........ 
99.3 103 

....... 
100 

....... 
101 

....... 
99 

101.0 ....... 
100 

........ 
101 

....... 
97 .. -. __ . 

99.6 105 
....... 

103 
....... 

102 
......... 

····i04· 101 106 
.. ···02· .. ··ioil· .. · .. 05· 
.. · .. ilo· .. · .. of 

· .... 05· 
.... ·00· 96 96 

· .... ili· 
· .... 08· 99 

.. ··ioi· ·•· .. 07· 
103 .... ioil· .. ··ioil· .. • .. si5· 

.... i<i4· · .. ·ioi· 
91 · .... 00· · .. ·ios· .... ioil· 

.... ii2· .... io7' 
.... io~· 

.... ios· .... io4' 
.... ios· 

.... iuD· · .... 97' ........ 

.......... 

l 
102 n n 3.8 2.0 

......... 102 101 51.8 59.5 4.6 3.6 

........... 96 99 52.3 58.6 4.1 2.0 

......... 99 98.3 97 98.9 SO.852.0 56.957.0 7.1 4.3 

........... 94 96 52.0 51.3 5.5 3.4 

........ 9K 98 52.1 1>,.6 5.7 4.0 

......... 96 99 r) n 5.9 5.4 

........... 

Mj 
99 5.7 4.7 

.......... 95 99 55.3 56.2 2.4 4.3 

........ 
: 99.1 

101 53.9 56.6 3.9 3.4 
. ......... 102 100.1 53.653.9 57.6 57.9 9.6 6.7 
......... 101 101 54.1 57.6 3.5 6.6 

·•• .. 00· 107 103 55.5 59.3 5.4 4.1 

'~l 
96 l52.9 59.6 7.9 3,7 

.. .. ·il4· 9!l 47.S 49.5) 6.4 5.~ 
94 95 37.9 

~'I 
3.4 4.6 

· .. ·i02· 102 100 47.0 47.5 6.3 7.1 
102 103 100.9 54.0 49.6 ~:~ 53.4 

3.4 5.6 
109 102.6 105 53.4 5.2 U 

99 102 100 [,3.2 58.4 5.0 4.9 
105 103 - 51.~ 57.5 6.0 4.9 .... io~· 104 102 52.2 67.6 6.6 7.5 

. ....... 1(}3 102 50.1 65.3 6.2 U 



ONE·RRKA1t 
SYSTEM. 

lune 17 or 24....... .•••.... .•....... D3 9'1 •••••••• 
June 24 or July 1... 101 111 .•••.....•••.... 111 
1Uly 1 or 8......... ••••.... .••••.•. 102 sa .••..... 
~~ln60~lk::::: .... ~~~ ..... ~~~. ····ili,- ·····89· .... 110 
July 22 or 29. ••.••• 100 117 .•••..•. •••••... ios' 
July 20 or Aug. 6 ••••••.... "'",'" 107 07 .•••••.. 
Aug. 6 or 12........ 101 109........ •••..... 100 
Aug. 12 or·19....... •••••••• ••••. ..• 108 101 •••••... 
Aug. 19 or 26. •••.•• •••••••• 109........ ••••...• 100 
Aug. 26 or Sept. 2.. •••••••• •••..... 108 108 •••••.. 
Sept. 2 or 9. • •••••• •••••••• 100. . •• . .•. .•.•.... lug 
Sept. 9 or 16. •••••• •••••••• •••..... 100 108 •••••••• 
Sept. 18 or 23. ••••• .••••••• 114 .•.......•...•..••.••••• 

MIJaD •••••••• 100 104 101 98 105 

I 
9.\ 1101 112 .•••.... .••....• 104 lOS 101 411'~ 1\.\,4 f 8.8 
I~~ "'io2' ····iii" .... ~~~ ..•.. ~~. ····iiM· :~; :~ I ~~ gg U 
I~ 101.3 "'ili8' ·· .. iii" .... ~~~ ..... ~~~. ····ioe· :?~ 107.7 :~ IOU I :: 48.8 ~n 6408 t: 
107 .••.... .•.•.... 114 107 •••..... 1111 1011 50.8 50.6 18.0 
100l 102 114..... . •• •••••.•• 103 106 105 I 51. 65. 2 8. 2 
106 j....... ........ 110 118 .•••.... 114 lOll 51'~ 63.0 6.8 
If>! IDS 110..... .•• ••••.•.. 104 IU6 106 49. 9 65. 2 6. a 
If).; .••••.. ••••.•.• 111 114. •••... . 112 lOR • 52. 5 640 3 3.7 
103 108.. .••••.. 110 ••••.... .•••.•.• 108 106110.8 107108.1 49.5.10.7 65.56408 8.8 
1(19 .•••••• •••••••• 113 117 •••••••• 115 112 50.0 63.3 7.0 
IIrJ ••••••• 113.. ••••.. • •••••.. •••••••• 113 1f).1 51.1 63. ~ 8.1 
114 .••••.• •••••••• 103 112 _ •• _.-: •• ~ •• ~.1-:1_08~_+.~11::07_.1~50::-:. :...-_I-=-:64o~7 __ I~8.-:1 
101.4 -ui2'-wt -wt'-w; 101 108.7 10:1.5 61.1 55.6 6.8 

2.t 
6.. 
.~a 
11.0 
4.0 
2.7 
8.. 
7.7 
8.8 
11.0 
4.3 
ti.O 
8.7 
4.8 

U 



INDUSTRIAL HBAUH AND EFFICIENCY. 

The total lost time of the workers could not bl! determined from the 
data available, as there was uncertainty about absent workers, but the 
average "broken time" is given in the last. two columns. of the table. 
This" broken time" included only the time lost when the workers 
put in at least 45 hours ~ week out of a nominal 57 hours or more, 
or 40 hours out of a nominal 52 hours, and so an. It a.veraged 5.3 per 
cent and 4.6 per cent for day shift and night shift during the two
break period, and 6 per cent and. 4.7 per cent for the respective shifts 
during the one-break period, or was practically the same. The 
" actual hours of work" quoted in the table rela.te only to workers who 
put in more than 45 hours per week of work out of 57 hours, or 40 
hours out of 52 hours, and they are in consequence a.bout three hours 
per week longer than if all lost time had been taken. account of. 

7HE NEED FOB. B.EST PAUSES. 

Repeated observation showed that the nominal one-laurth-hour 
breaks just mentioned meant an average stoppage from work of 20 
to 25 minutes, and yet we saw that this considerable loss of working 
time more than justified itself. The reason is that no worker will, 
or can, work continuously for several hours without taking occasional 
rests. Especially is this so in all kinds of work requiring continuous 
activity and attention, as was proved by direct observations uptln 
various groups of workers. In observations made upon four men 
engaged in hand-tapping fuze sockets, an operation requiring con
t.inuous and very considerable muscular activity, it was found that 
on an average the men took seyen to nine minutes of voluntary rest 
pauses in all except the first full hour of work, and as they had all 
of them been engaged for many months on the operation and were 
paid at piece rates, there can be no doubt that they found by ex
pel'ience that such pauses improved their total output. It was curious 
to note, however, that they worked on no sod of system, but often 
took rests in a most irregular manner. In figure: 4 are shown the 
actual times when rests were taken, no pause of 2 minutes or less 
being registered. 'We see that the best workman, whose output was 
34 per cent more than that of the worst workman, took frequent rests 
at fairly regular intervals in the morning or both days he was umler 
observation, but was not so regular in the afternoon. 'The next best 
workman, however, though he took regular rests in the morning of 
one day, worked continuously for four hours in the afternoon, whilst 
workman C on one day' worked continuously for 2i hours in the 
morning and 3i hours in the afternoon. 1Vorlcrn'lln D took an un
necessary number of rests on both days, and accordingly had a low 
output. Hence these few data indicate that a greater regnIation of 
rest pauses would have conduced to a belter output, and that the best 
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system of all would haye been to take about 7 minutes oil' regularly in 
each hour. 

In the less severe operation of sizing fuze bodies observations were 
made upon 16 men, i. e., four on each day of four days,1 and the data. 
recorded in Table VI show that they took on an average about eight 

1A{/fTDAI" - ..:\ OUTP/J" 
2-· - 134 

is /'11 • ..:} 
OUTPUT 

2- • 120 

cC'l!' • .. J OUTPUT 
) .. 108 

(III • ... ] OUTPur 
D 2" • 100 

1 " 9 10 " 12 .1 2. 3 .. S 6 
TIME OF DAY 

FlO. 4.-RI<;ST PAUSES OF MEX HA.."fD·TAPPING FUZE SOCKETS. 

minu!es' of rest per hour, though the rest pauses were not so evenly 
distributed over the hours as those of the hand tappers. The very. 
long rest pauses taken in the initial and final hours of the morning 
and afternoon ,ape.l\s were due to the men beginning work some con
siderable time after nominal starting time, and knocking oil' before 
the nominal stopping time. 

T ... BLIt VI.-AVERAOE DURATION OF REST PAUSES. CALCULATED PER HOUR. 

Time. 

7107.30 ..••••••........•..•..••••.•...• , .• 
7.30108.30 ................................ . 
".30109.30 ................................ . 
9.31)1010.30 ............................... . 
10.30 10 11.30 .............................. . 
11.301012 ............................... .. 
1 to 1.30 ................................ .. 
1.30102.30 ................................ . 
2.30to3.30 ................................ . 
8.30 to 4.30 ................................ . 
4.30 to 5.30 ................................ . 
6.301.06 .................................. . 

Yon 
sizing 
fu .. 

Women turning fuze bodies. 

bodies. Avoidable Unavold- Total 
pauses. able pauses pauses. 

Minutto. Minute,.. m"u" •. 
25.7 26.8 J 30.6 
2.6 12. 3.9 

9.4} . PO'H 87 4.4 9.4 8.6 1 0.2 . 1 .4 
7.1 6.0 3.5 

11.3 9.9 3.6 

~! 4.9}15.9 f ~:~ 
7.4 9.0 82 4.6 
8.2} 7.8 {11.4 . 1 4.R 
~8 ~4 ~2 

20.3 34.6 20.2 

Minatts. 
4.0 

12.0 
12.6 
9.2 
2.4 
2.7 
4.9 
6.3 
4.9 
2.9 
4.7 
2.6 

.Minute •. 
34.6 
15.9 
17.0 

~:~} 7.8 
6.3 

25.3 

8'n H 8.1 
6.9 

22.8 

I 'rhe holUs 01 work In this operation were hall an hour Iat .. than those recorded. 

In lathe operations the lathes generally need a good deal of atten~ 
tion at the hands of the tool setters, or the workers take" unavoid
able" rest pauses; but such rests fulfill their object as well as" avoid
able" pauses, and so the observations upon women turning alumi-

'These observations and those on women turning fuse bodies were made by Mr. 
W. Neilson Jones. 
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_ Rum fuze bodies (made for five days oil 27 women in all) showed 
that the average avoidable plus nnavoidable rest pauses in the last 
two full hours, of work in tile morning spell, and the four full hours 

_ of work in the afternoon spell, averaged a: fairly steady eight 
-minutes per hour, or the same time as was observed in the inen en
gaged in sizing and hand tapping. As can be seen from the data 
in Table VI, thiE; eight minutes might be made up almost entirely of 
unavoidable pauses (e. g., between 9.30 and 10.30), or chiefly of 
avoidable pauses (e. g., between 3.30 and 4.30). 

In operations involving the passive watching of machinery for 
most of the working hours the avoidable rest pauses are naturally 
reduced very greatly. For instance, five women engaged in boring 
9.2-inch shells were found, in the 3i-hour spell for which they were 
watched, to lose oilly 3.7 minutes per hour in rest pauses (avoidable 
plus unavoidable); the reason being that they were doing active 
work on the machines for only 19 minutes per hour, and were 
passively watching them, either in a sitting or standing position, for 
38 minutes per hour. 

The-principle of rest pauses being admitted, it is evidently better 
to control these pauses to some extent for the workers, rather~than 
to leave them to their uncontrolled and haphazard initiative. For 
this reason the one-fourth hour break in the middle of the five-hour 
morning and afternoon spells is valuable, as the ",Ol'kers are thereby 
precluded from working very long continuous spells, such as the 
hand-tapping men did sometimes. The probability is that they 
would get into the habit of spontaneously taking a further short 
rest pause in the middle of each 2!-hour spell, or would thereby 
secure a pause in every 11 hours of the working day. 

If a shorter working day than the 10-hour day be adopted, some
_ what similar plans of dividing up the hours could be employed. If 
a 9-hour day be worked, the hours might be divided up into a 3t-hour 

- spell from 8 to 11.30, a 3-hour spell from 12.30 to 3.30, and a 2-1-hour 
spell from 3,45 to 6.15; or what would probably be better, two 41-hour 
spells might be worked, but with one-fourth-hour breaks in the mid-

- dIe of each. If an eight-hour day be decided on, the simplest plan 
would be to work two four-hour spells, and this might likewise prove 
the best for many types of labor, but for very vigorous and active 
work it might still be best to split up the eight hours by two breaks 
into spells of, e. g., 2! and 21 hours, or by one-fourth hour breaks in 
the middle of each four-hour spell 
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TABLII VII.-5 WOMEN BORING 9.2·}NCH PROJECTIL.ES. 

Time intervals. 
Active 
work, 

reekoui!d 
per hour. 

333. 

Minutes.. Minutu. MinuttB. 

l~.~~ 1~'lti5::::::::::::::::::::::::::::::::::::::::::::::::::::::::: . ~U !~j l~:g 

P;H~I~~~;::::::::::::::::::::::::::::::::::::::::::::::::::::::::. f::i !U H 
WeJghtetl_ ••••••••••••••••••••••••••••••••••••••••••••.. I---18--.6,..1-----'-3-7.-8~-.:..--8.-7 

SUJOIARY. 

The total weekly hours of night shifts ought to be shorter than 
those of days shifts, instead of longer, as is the usual custom. If 
10 hours be worked each day (or a 54 to 55 hour week) only 9 hOllrs 
should be worked each night. . 

Day-shift workers on the one break system were found to work 
up to their maximum output each morning rather more quickly than 
tit£' night shift worked up totheir maximum; but day-shift workers 
on the two-break system, in which work was begun at 6 a. m. and 
was followed by a b~'eakfast interval at 9 a. m., had 7 per cent to 18 
per cent less output in these three prebreakfast hours than the night 
~hift workers had in their first three working hours. This was pre
Immably due to the night shift having had a good meal before start
ing work. 

Five-hour spells of work are too long, for it appeared that by 
cutting up the 10-hour day into three spells of, e. g., four, three, and 
three hours, separated by two breaks (the first of which is too late to 
function' as a breakfast break), the output might be in.creased 5 per 
cent to 12 per cent above that experienced when two five-honr spells 
were worked. What is. probably a better system still' of a,~oiding 
five-hour spells is to stop work for one-fourth hour in the· middle of 
ench spell and provide the workers with refreshment by means of 
traveling canteens. The introduction of one such. extra one~fourth 
hour break in a cartridge factory, together with the abolition of the 
breakfast interval, increased the hourly output 5 per cent. 

Rest pauses are essential in active work, for both men and women 
engaged on it were found to stop work spontaneously· for about 
eight minutes per hour, on an average. . 

II. :M. VERNON,,!!. D. 



APPENDIX D;-SUMMARY OF CAPT. GREENWOOD'S MEMORANDlll 
ON "LOST WORKERS." 

At the request of the committee, Capt. Greenwood undertook to 
collect information 1 in regard to the admissionJ discharge, or dis
appearance of women workers in: munition factories, and as to the 
principal causes; , 

In the course of his inquiries he made investigations in 16 fac
tories or sections of' factories, employing together 40,000 women 
wo:rkers. 

Althotlgb: the majority of o~atioDS earned out iIt munition factories. do not 
require. a high degree of manipulative dexterity hardl;y any are such that 
practice does not lead to increased preciSion of work and therefore of. rapidity 
of output. Thus in the manufacture of cartridge cases---perhaps the simplesf 
type of operation-it IS generany agreed thllt a woman worker can not obtain 
her maximum degree of elfidenCJT until she has been engaged some weeks on 
her task. It follOWS' that a faetory at which tile ope-rators are constantI;J 
leaving and being replaeed can not attaill. the- same level of output ail· one 
m which the worlrlng population is stationary. 

The problems at Issue MITer in certain respects in war time and peace 
time. UndeJ.' war eonditions there I\as been a: eonstant and urgent demand 
for labor. Ail a result discontinuity and intermittency due to seasonal or 
other causes are- practically nonexistent. 011 the other hand, this urgent 
demand for labor has probably tended to encourage workers who were fo~ 
any reason discontented with their present surroundings. promptly to seek 
other forms' of employment. They have not been deterred hy the fear that 
when a job· is lost no otheF may be fonnd. Further,. the demand of the Military 
Illlthoritles for recrwts and the schemes of dilution have- not 6Illy dtrectl)' 
affected the wastage amongst men but indirectly the wastage amongst women. 

No similar Inquiries have hitherto been attempted in this country. In 
AmerIca the results of certain recent investigations by ~ Joseph H. Willits 
earried out in Philadelphia have been published under tile title" SteadYing Em
ployment," in the annal's of the Am'er1ca~ Academy of Palltlcal and Socilll 
Science for May, 1916. One example may be quoted:. 

A partiCUllar shop In a earpet mill was; selected for intensive study. The 
da-tes of engagement Rnd dischu'rge. of the employees were tabwated :for the 
period 1907-1915. As a result it appeared that 48 per cent of the men and as 
llPl· cpnt of the women remained! in, the service of the firm. ress' than, 10" weeka 

A wider and less detailed study was made by Mr. Alexander. of the General 
Electric Co., of a la.rge number of factoriel!, of' aU sizes- in the United States 
Rlld Europe. From the figures collected 1t appeared that on, 1st of Jan,. 
uary. 191!!, 38,668 persons were employed in the factories and on 31st of De
cember 4'6,796, or- an increase of 8,l28. The records also showed that during 
the period 44,365 persons had been engaged, so that 36,237 had. dropped out 

1 Capt. Greenwood'8 memorandum on The Causes of Wastage of Labor in Munition 
Factorlee Emp!oylnlr Women 111 being pubUshed. lUI a special .report, b;r the medical re
learch committee. 
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of emplo)'ment during the Jear; that 18 to lillY. five and • half times as many 
people bad to be engaged as constituted the increase in the number employed at 
the eud of tbe period. 

From a large munition factory Capt. Greenwood collected the 
following figures: 

limnber Numbar Number 
IIonIb. Number Numbar leU for left employed 

employed. star.ad. varioQ; withou; at endoC -. -. month. 

JIUM ••••• _ •• _._._._._ ••••••••• _ •• 4,340 622 138 ~1iII .,571 
Jul~· ....• a ................................... 4~5i1 ti95 tS In 5,131 
AU'!Im •.•••• O' •••••• _ .... _ •••• _ •••• _ ••• 6,111 46t 67 200 6,aoa 
~f>ptf'mber .............................. _. 6,aoa 578 174 45 5,61.)7 
October ...................................... 5,007 I,OM 236 248 S,W 

It will be _ that duriug the tour montbs from the end of October 2,791 
woulen .·ere engaged and l,12a left; the number of engagements wall thus 167.5 
per cent of the net lner('al!e ill four months.. FUl'UU!1', during these foul' months. 
tog&!tber with the prl'Vlous month, the firm lost 1,516 women workers. J.n only 
663 of tbetle ca~ 43.7 per cent-was the cause of leaving known to the finn; 
lbe ballllK'e bad slmpl), vanished. 

Tile tacts are next given in regard to the cordite department of a large muni
tion factory. From lhese it appean that during the 12 months ending August 
28, 1916, aD locretlse of 624 worKers resulted from 1,031 new engagements 
amongst men, wbile an Increase of 914 was obtained trom 1,527 new engngements 
amongst w9men-pert:entages of 165 and 167, respectively, figures whlo!h COlD

pare favorahl), with those previonsly quoted. 
More detnlled investigation was found to be practicable at Il factory at pre;;ent 

organized In two mnin departments, oue producing cases and bullets, the other 
carryIng out cartridge and grenade filling operations. The two sections are de
noted bJ the figures L 1 and L 2, respectively. Records have been kept by t1ie 
firm of the name, age, previous occupation, character, and rellSon for leaving. 
wblch permitted of dllta helng collected for the period January 1, 1911-Augu!<t 
4. 1914. and for the period August 4. 1914, to December I, 1916. 

Causes of leaving were cJassified by Dr. Greenwood into three cate
gories: 

(I) Those who left on aCC9unt of ill health. 
(U) Those who left for some sullieieDt reason other than that of healtb, in-

cluding-
Ca) Glrl8 who left to be married; 
C") Girls moving from the district; 
(e) Girls required at home on account of illness there, or, in the case of 

marrIed women, to keep house; 
(d) GIrls wbo found the wage earned insufficient; 
(el Girls discharged from the finn, not for misconduct, but lJecanse they were 

'unsuitable or because the factory was slack: 
(I) Girls eonsldered by the factory surgeon to be physieall) unfit though not 

eomplaining of Illness. 
(11\) Those who left for no ~eason or for an insufficient one, Including
(a) Girls discharged for miscoDduct~ 
(b) Girls leaving for otller employment WiUlOut a signed reaSOD; and 
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(c) Girls wanting a change, or dissatisfied, or stating the work to he unsuit
able. 

The great majority in this category gave no reason at all. 
Analysis shows 'that of 1,000 girls entering the factory during the war period 

]32 did not outstay the second month; Even if there had been no loss from 
tdckness or other reasonable cause, 1,000 would still have been reduced by 10 
pel' cent for no sufficient"reason. Moreover, these figures are an underestimate, 
.. illce the records take no account of the large number of girls who have worked 
In the factory only fOl' a few minutes or days. Further, the workers were not 
generally" removed from the register until after they had left for some time_ 
Even disregarding these considerations the ~ores show that at a factory of 
high standing, thoroughly familiar with the industry, which they have not 
entered tipon for the first time since the war, the "absolute loss of workers 
occurring was serious. ~Vorkers leaving with less than two" months' service 
can on the average have made but a very small contribution to the output of 
munitions, while on the debit side of the account is the trouble to which they 
have put the officials of labor bureaus and the administrative staff of the fac
tory, as well as in some cases the demands made upon the transport facilities 
of the country. A comparison of the figures shows that the war-time experi
ence Is somewhat more favorable than that of peace time, but this advantage 
is decidedly less when only losses without reasonable cause are considered. The 
loss of effectives, amounting to at least 10 per cent of the original ·strength, in 
o period of employment so short tbat little useful "Service has been rendered 
must be attributed to some or all of the following causes: 

(i) The default of the employee herself; such as caprice, unwillinguess to 
submit to discipline, love of the excitement of change. 

(ii) The fault of the employer as displayed io want of judgulent in the se
lection of a candidate for employment, the conditions of which ore unknown to 
the applicant but known to the employer. 

(iii) Similar lack of judgulent on the part of the officials of the labor 
bureaus. 

No national system of organization can eliminate tbese causes of wastage. 
but it may be possible to diminish them. 

The next factory considered (L 7) is in the open country, 6 miles by rail 
frOID the nearest town, "and still farther from any lorge city, It is very iso
lated_ There is no village in the immediate neighborhood, and no sleeping 
accommodation. The vast majority tra\'el at least 6 miles to and from their 
work. The work is divided into that of tbe cordite and the gun-(X)tton depart
ments, anll is therefore roughly similar to that of L 2. Ample provision is 
made for the care of workers' bealth and comfOl1:. In these respects the fac
tory is probably unsurpassed by any other in the country, Any woman absent 
for mOl'e than two days without communicating with the management is auto
matically discharged, but in pl'actice all these cases are followed up and the 
sick Yisited. 

Cmnparison of figures shows that the loss In r. 7 was little more than a third 
of that In L 2. Two possible causes for this difference may be suggested: 

(I) A smaller proportion of tbe women were previously engaged in indus
trial employment, and it is possible that tbose who have had no previous ex-' 
perience of factory life are really more likely to remain 'steadily at work than 
old factory hands; or It may be that country people are less prone to change 
than those drawn from urban districts. 

(il) The more favorable conditions of employment have more than couu~ 
balanced any initial lnstablllty of the population. 
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One point must at least be rt'garded as definitely established, viz, that exist· 
Ing ratl's of los8 In many factorlell are unnecessarily high, and that so long ns 
thl'Y continue the effectIl"e mobilization of labor for national service has not 
been e\"en approxImately reaJlzed. When expressed in terms" of the whole 
ulUnition-making female popnilltJon the,al"oidable losses must amonnt to ma"ny 
thousnnds. 

The third factory examined ""as situated in a midland industrial <;ity. It is 
.. r~nI7.ed In two branches, one manufacturing fuzes (L 4), the other loading 
tllt'lI\ (L 5). The general conditions of employment were good, being Inter" 
1" ... lIl1te between those of the two factories previously considered. The "general 
I""gult of the Investigation Is that tbe faetory as a whole is better off tllull 
I. 1 ond L 2, and worse off than factory L 7 in "the matter of wastage, while it 
,"""upled a similarly interme(Jiate position between the two factories in welfare 
I'llicil'ncy. 

Thrre faetoril'lI employed on manufacturing projectiles of 6 inch or larger 
('Dllller wl're nl'xt examined. Taking the figures of the~ three factories to:
gether It appears that the rates of loss at ages above 22 are Significantly 
j!Telller tbun for girls betwren 18-22. " It appears that the unusually beavy 
)Oo;H('S ore 8t'rlously contributed to by ill health and other sufficient causes
,'IIUAt"lj ot Ipa,"lng for which the employees themselves are not responsible. 
No dou"t the accuracy of stotements purporting to describe reasons for leaving 
are not likely to be of a bigh order; however, thel'e is no reason to suggest 
Ihllt Ihe propol"tion of Innccurate replies in one factory is likely to differ sensi~ 
My frow tbe percentage in another. The jnformation as to the nature of 
11I' .. ,"ioul! employment was incomplete, but it would appear that tbe percentage 
of Inll1l8trlally employed women Is greater than in L 1, L 2, or L 1, nnd it is 
pf" •• lble thnt tbls contributes to frequent changes of employment, there being 
~norl opportllnitles to obtain another place. 

While women at these factories undergo no speCific medical examination 
theil' work Is oppreciatiYely hea\"ier than the work of the fuze and cartridge 
(actories. The Iurge percentoge of women.-especially older women-Who lea\"e 
on nlleged Dledlcal grounds Is c1euly consistent with the view tbat the occu-
potion is on the whole unsuitable for. such women, " 

Inquiry was next directed to 10 further factories doing heavy work and to an 
el(Jllo8in~-supply fuctory and a national cartridge shop doing Ifgbt work. '1'he 
Hgurt'S In regnrd to these factories hnrdly admit of the same degree of detuile.} 
conl<hlel'ation, It was not possible to the same extent to eliminate variations 
flf protluetion or program, though all I"easonoble endeavOl's were made to do so, 
Su(,h ,-or-iations, while they should affect only losses due to reasonnble causes, 
In,lirectly IItrect also losses due to Insufficient rensons, 

Looking, howe\'er, at the figures as a whole." certain general cOflslderntinns 
fire suggested, In the first plnce, ""hile the survival rates diminish with age 
IIlmo~t invarlllhly among beayy factories, tbis is not so In the light gl'oup'. The 
111-:1' J:l'OIlP 18-22 Is in a more favorable position than the later groups amongst 
the" henyy .. employees, while the diffel'ences observable in the "light" grollp 
lIre ulmost negligible. The older women differ fl'OID the younger not ouly in 
Ilge but also In tbilt a highel' proportion of "them are married. It appeBl's that 
Ihe double hnndlcap of age nnd hOlDe duties is insufficient to diminish per
cl'lltibly the resisting powers of tbe older women so fal' as light physical lubor 
in factories Is concerned. FOI' the heavier type of work this ceases to be 1I'ue, 
It would appear tq follow that the recruitDilent of wowen O\'er 22 for hea\'ler 
factor"ies Is relatiYely disadvantageous. 

SOO3:i°-19--22 
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A comparison is made between an H 3 factory and an L 6 factary, botb of 
lVllich are situated in the same part of the cguntry and conform to high stl\llll
BreIs of general management, The conditions, in fact. are closely siwilar exct>pt 
as regal'ds the type of work, The figures for three months' wastage ure not 
sigllificantly different at the ages of 18--22 nor at the ages of 23-27, At ages 
over 28 the light factory loses appreciably fewer women than the heavy factory, 

"lilld it seems legitimate tolnfer that labor in the heavy factories is really Jess 
suitable fOl' oldel' women; . 

l\Iuch importance cail not be attnchedto the recorded insistence' of sicku('>;s, 
~'he data are not attested by medical evidence and may be no measure of the 
true incidence of sickness upon 1I1unition wOl'kers, Still it is worth noting 
thnt out of nearly 31.000 women under observation for at lenst a month ilIue,;s 
01' medical uufitness is gh'en as the cause of leal'jug 1.651 times, The los..'<t»I 
frolll ill h('alth are practically the same at all ages ill light factories, while 

'th('y i1lcl'('ase aft('r the age of 22 iu the heavy factories, Under 23 girls 11a\'e 
few!'r sickness losses in the heavy than in the light factories, 

TIle data at present available 81"1' insufficient to enable any conclusions to be 
ch'awn as to possible relationships between wastage and bOlli'S of labor, 

Capt, Greenwood thus summarizes his general conclusions: 

(i) It hns been pro\'ed,that the magnitmle of the wnstage lImongst WOIl1l"I1 
workers in munition fnctories is considerallle Dnd that there is much dist'oll
tinuity of employment even in the best-organizro factories which lUust preju
dieially affect output. 

(ii) It bas been shown that much of this wastage is inexplicable, or at least 
uneli:phlined, The greatest proportion of the losses is unaccouuted for. Of" 
total number of about 11,000 women who left, about 6,100 gave 110 reason fur 
doing so, or an insuffieient one, Tltis is not a satisfactory state of affairs. 
Th('re is no panacea for the disease, but there is one promiSing remedy, This 
is organized welfare work, It haiil already been suggested that in fadories 
where tllel'e are organizro welfare ~('partlliellts the wastage \lna~ounted for 
is below the ll\'erage, While no absolute connection can be proved, the impor
tance of welfare work is c('rtainly suggested. Intelligent and sympathetic 
follOWing up of absentees is likely to produce good results, It is suggested thut 
whel'evel' any factory loses mOl'e than 20 per cent of 'its entrallts within t1lr('(' 
months a speeio\ inquiry into the reasons sboulll be illstituted, III some cost'''', 
,of course, sufficient reasons-such as housing'dilficlllties-mayexist, 
, (iii) It aPl)('1I1'S that the general strain of factory life in its('lf was not worse 
borne by older than by younger women, ewn in factories engaged on chemical 
WOI'\, which has oft('n bl't"n associated with specific danger to the health of 
certnin individuals, On the othel' hand, when the general strain of factol'Y 
cOl\llitiHns is combined with more thnn n \'(,I'y moderate degl'ee of actual 
physical work, women OWl' 23 come II's.'! well through the orden!. The diffel'('nl-e 
is l<uffidently distinct to make an IIttempt at systematic recruiting oCtile oldt"!.' 
women fOl' the physically lighter labor and the youDg('r women for the more 
8tl'(,IIUO\lS tasks worthy of practical IIttentioll, the reason being that the old,~ 
wOlllen-of wholll n lllrg('r proportion lire married find have young cllildl'en 
thun of the gil'ls uDclel' 23-\II1\'e not sufficient reserves of ellt'l.'gy to nleet the 
,\ouhle delllllnd maul' upon th('lU, 



APPENDIX E.-CATERING EQUIPMENT. 

The following is a list of articles' required. The niImber to be 
()nlered will depend on the size of the canteen and the accommoda
tion for which it is to provide, but the undermentioned basis of cal
cllllltion may be of assistance to determine the original equipment of 
a canteen: Knives, forks, spoons (dessert and tea), cups and saucers, 
one for each person seated, allowing for a few dozens o.er; plates, 
,1011 LIe and seating accommodation. The same size of plates should 
be used for meat and pudding. TumLlers, egg cupS, soup bowls, and 
small plates, half the seating capacity; jugs, sugar basins, mustard 
}lIlts, and salt cellars, tablespoons, about one-tenth of the, seating 
capacity. 

The rest of equipment, etc., is steadily increasing, and it is, there
fol'1', manifestly impossible to give any fixed figures. Speaking gen
erully, howe,·er, the complete equipment should cost approximately: 

47 .. [$l1.44J per head for 100 persons seated. 
3!!a.'[$7.'i'9] per head for 500 persons _(M. 
00s. ($7.30) per head (01" 1,000 personS seated. 

CATERING OFfiCE EQL'lPKENl'. 

Chnlrs. Desk. Safe for mooe,.. 
DINl:.'fG BOOK. 

Ca~h liII. Chairs or benches." Scraper mat at door. 
Cuwring for tables, and Curtains or blinds for Tables.' 

counter.' ,.·indows (dark). Waste-paper baskPts.4 

C'CTLEBY. 

Car\'lng knh·es and forks. Spoons (musta1'tl). Spoons (tea), 5 iuches in 
Forks. 71uches in length.' Spoons (snIt). length. 
Knh·~.9 inches In length.' Spoons (table), 8 Inches Steels. 
~P<'lIlI!i (d e S 8 e I' t), 7 in length. 

Incht'S In length. 

J 10 ....... e ..... oteeos tbere ,is ao .,overing for tbe tables and couuters,. and ,if til..,.., are 
made of good quality "ood aud kept SeJ'ubbed no covering is required. 00 tbe other 
ba nd ""me kind of coverIDg imparts a better furnisbed appearance. Tbe covering geo
~ally used Ia liooleum or American c1otb. A aew form of rubber condn!!: baa also 
latply heeD placed ou tbe market. 

• ebairs are recommeaded ID pr~f .. ren"" to forms. as tbey are more comfortable f6r 
the C"URtomel"B. 

• The arraJlgeDleot of tbe tablra abenld provide for easy access to the service counter. 
• Waste-paper baHketa, preferably wire Gaes, should be placed about the (Jioiog room: 

tbey have a coaslderable elred oa the general tidiness of tbe room. Trolleys ran be 
Im'd for the col\ertloo of dirty erockery. et.,. 

• Only ODe siR of tnlfe aad fort: Is lleeessary, pl'l'ferably "itb solid meW baadl"". 
B .... t..,. Bteel knife blades. altboup more "'"peDsl.... &ave a considerable amount of 
labor la eIeanla&. 

3311 
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Basin (sugar). 
Bowls (soup), liquid ca· 

pacity 1 pint. 
Cups and saucers, liquid 

capacity, 8 ounces, 
I~gg cups_. 
,Tug.~ '(milk). 
'Jugs '(water). 

. Dusters. 
Glass cloths. 
lland towels (small). 

FOl; 100 persons: 
One double-oven range for 

roasting and baking, 
,. with).ot plate for boil

--ing, fl;)'ing, etc. .. , 
One hot closet and warm

ing cupboard, about 48 
inches long by 30 inches 
high by 24 inches deep. 

One 15-gallon boiler tor 
Yegetables, etc. 

One 15-gallon bollel' for 
tea water, etc. 

ApjJaratus for supplying 
hot water through the 
sink taps. 

GLASS AND CROCKERY. 

Melltdishes (assorted Salt pciurers. 
Teapots.' , : sizes) .. · 

iliustards: ' 
Peppers. 

- 'Tumblers, liquid capaCity, 
i pint. 

Plates (meats and pud
dings), 9! inches, one 
size only! 

Plates (small}, 7 inches. 

LINEN. 

Kitchen rubbers. 
MUslin strainers' 

COOIl:ING APPARATl7S.' 

For 250 persons: 
One 3-oven range for 

roasting and' baking, 
~vith hot plate fOI' boil

, . lng, 'fr~;iiig; etc; '" , 
One hot closet and warm

ing cupboard, about 72 
inches long by 30 inches 
high by 30 inches deep, 

One potato and pudding 
steamer. 

One 20-gallon boiler for 
vegetables. 

One 25-gallon boiler for 
tea water. 

One 10-gallon boiler for 
soup. 

Apparatus for supplying 
hot water through the 

. sink taps. 

Vinegars. 

Roller towels and roller • 
Swllbs~ 

For 500 persons: 
One large roasting oven. 
One 3-oven range. 
Hot closets and warming 

cupboards t:> form part 
of each serving counter. 

Carving table with hot 
closet under for warm
ing plates. 

One potato steamel·. 
One pudding steamer. 
One 25-gallon boilel' for 

,-egetables. 
Two 2;)-gallou boilers for 

tea water. 
Oue 20~gallon boiler for 

soup. 
Apparatus for supplying 

hot watel' through the 
sink taps. 

KITCHEN, SCULLERY, AND L~RDER REQUISITES, ETC. 

BasIns (puddings). 
Bllsins (pudding, one pel'-

sou). 
Bins (flour). 
Hins (sanitary). 
Bowls (enameled). 
Bread knife, 

Bread-cutting machine. 
Broom (bass), .. 
Brushes (s<:rubbing). 
Brushes (sweeping). 
Bucket. 
Canister (tea). 
:\Ieat nooks. 

Meat safe. 
Milk measurer. 
MinCing machine. 
Oval pottl with covers. 
Pastry board and rOlling 

pin. 
Pie dishes (enameled). 

1 The provlsl~n. of .1Ia.t toppoo covers for the plates of food Is suggested, as these keep 
tile food hot and render them more .eosily· stored In the hot closets. 

• Individual pots of tea. for each customer are not altogether desirable, as It has the 
eft'pct of slowing down the service. In some canteens an Increased charge tor a teapot 
6('r\"lce Is made. . 

• Cooking by gas, cool, or steam Is most In favor, and to, an Increasing extent elec, 
h'lclty. A good plan Is to furnish the dllrerent cooking apparatus manufacturers wit II 
particulars of the. number to be catered for, leaving them to submit a scheme for the 
apparatus. Some provision has generally to be made, tor those of the workers who reo 
Quh'c \yR"mlng up tacillties for food b,'ought by themselves. 
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Plate covers (tin).'. 
Potato-peeling machine." 
Sauct>pans. _ 
Saucepans (niilk). 
Saw (butchers'). 
Chairs (kitchen). 
-Chollpel' (meat). 
Chopping board. 
Corkscrews, 
Colanders. 
-Dish covers (wire). 
Dustpan and brushes~ 
Fb;h kettle. 
Flour dreul,,'·er. 
Fl'ying pan. 

Graters. Scoop. 
Gravy strainer aud lallie. Sieves (wire). 
Jugs (enameled), Spoons (iron). 
Kettles. Spoons (wooden). 
Knife boxes. Step ladder. 
I\:nife-c1eauing machine." Table (rigid). 
Knives (cool.s'). Teapots (enameletl). 
Lemon squeezers. Tins (baking). 
Scales and weights.' Tin opener. 
Sinks (not less than 3 Tools (mixed). 

feet by 2 feet by 1 Towel rack. 
foot).' Trays (japanned 01' 

Sink basl:ets. wootl). 
Sink brushes. Ul'lls." 

1 'l'he provision of flat tOPP"d cm'profor the plalps of food Is suggested, as th4lSC kprp 
the food hot and render them more P8sily storrd in the hot clos<>ts. 

'In a large cantepn, say one seating O\'er 500 persons, it may be advisable to have 
th~Sl' articles power driven. -

• Whore large quantities of food have to be purchased, a platform scales Is requirNI. as 
well as a small cook's scales. 

• Teak sinks are recommpnded tor wuhlng up crockery, and glazed liI'e clay sinl'" 
for vegetable preparation, etc. There should alway~ be a separate sink for the cook's 
own use. Power driven washing up machines are sugg~.ted where a large trade Is donp. 

• It is.essentiaJ that the tea served In a canteen should be as-excellent as possible; and 
gt'eat care Bhould be takpn to Insure absolute cleanliness In tbe lIrn or other artide in 
1\·b!ch It Is, contained. \;rns with earthenware linings are strongly recommended. 
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APPENDIX F.-HOSTEL PLANNING AND EQUIPMENT. 

l'LABliIBG. 

Where a hostel is housed in an existing building little scope· for 
planning exists. The following suggestions are accordingly con
cemed only with temporary hostels built especially for the purpose. 
Such hostels are generally built of materials such as wood, cemented 
coke breeze blocks, or concrete slabs. 
Si~.-For efficient management the numbers to be accommodated 

shou~ not exceed 500. If provision is required for larger numbers, 
two or mOl·e "separate hostels should preferably be provided. 

PlJn.-The attached plan (facing this page), which has been pre
pared' by the building construction department of the Ministry of 
Munitions, suggests how a hostel for 400 girls may be arranged. The 
administrative block should be centrally situated. The sleeping 
blocks should be entered from the central block and consist of con·i
dors with cubicles opening out of thein on either side. 

Single-story buildings are usual, but an upper story in the sleeping 
blocks has been found satisfactory a"nd economical. " 

Admillisfratit·e bloc.{~.-The entrance to the hostel should be through 
this block; the gate matron's lodge should be situated close to the 
entrance. The block should include the canteen, recreation rooms, 
staff dining recreation rooms, waiting room for tenants' friends, pri
,'ate rooms for the superintendent and her assistant and their business 
offices. Care should be taken to separate the superintendent's quar
ter;;, offices, etc., from the main common rooms in such a manner al! 
to secure a reasonable measure of quiet. 

I/ospital bl.ocl.:.-Every large hostel should ha"e a small ward, iso
lation room, surgery, and two private rooms for the hospital matron. 

Recreatio-n rooma.-The recreation rooms should be ample in space 
for the number of tenants. For the dimensions in proportion to the 
number of tenants see details in Table I. In a large hostel the 
recreation rooms should consist of-

(1) A large hall for dancing, concerts, social evenings, etc., with a 
stage and dressing room. 

(2) A quiet room where tenants can read and write and see friends 
undisturbed. 

(3) A small common room attached to each sl~ping block. 
(4) A staff common room (servants' hall) where the staft' can rest 

apart from the other tenants of the hostel. 
(5) A matrons' common room, not atta.ched to the sleeping blocks, 

where they ~an be undisturbed by the tenants. 
343" 
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Dining room alld kitcken.-The kitchen and sculleries should be 
adjacent to the dining room and diyided. f,~om the dining room by 
a counter which, in the case of the ~cullery, s)l.ould be fitted with 
hatchways through which the dirty plates are passed. 

It is desirable in large hostels that two or more dining rooms 
should be pro\'ided rather than that one dining room should aCc-onl~' 
modate all the tenants, the unit for a eljning' roOm being preferab(y: 
100. The dining rooms should be divided by foldipg doors, which 
clln be thrown open for entertuinments. 

Sleeping acconimotitition;-Single cubicles 'are preferred 'by the 
tenllnts,thollgh it certain number of double cubicles are useful, The 
cubic area of a cul::icle should not be less than 400 cubic feet ; 6 feet 
by 9 feet by 8 feet' forms a satisfactory cubicle. Cubicles...should be 
pUl'titioned 1 from each other right up to the roof., 1:'he windo~lllay 
be either sliding or i:llsement. ,A space of 6.' inch~, sh(>pld be left 
"et ween the bottom of the door and the floor to allow for vcntihltion. 

Drying rOO1ll and laundl'y.-There should be a dry~ng'.'room at
tllched to each sleeping corrldorJor airing ,clothes and for' drying wet 
outdoor clothc!'!. This room should be fitted wi~h hot pipes and 
hook:'!. A laundl'y whl're tenants eRn 90 their own washing is also 
es.~ential. 

lIeating.--Central beating, should be installed in all-temporary 
hostels, radiators should be fitted for the living rooms, and a hot
wllter pipe of 3-inch bore should be, passed through, each cubicle 
OllOlIt a foot from tile floor. . ' . 
. Lighting.-Electricity is the best form of lighting for a tcmporary 

hoslel. 

TA"U' f.-APPROXULA TE SUPERFICIAL AREA OF FLOOR SPACE PER PERSON FOR THK 
".'KIOUS ROOMS IN CONNECTION WITH THE ERECTION OF HOSTELS FOR GIRLS. 

, Srullery 
Stores, 

Dining lard .. 
Kit.hen Bnd lood veg.tabl~ ~uml)('ro: hRlIl 

(superhcial j prep&ration milk,sD Recrnation room. I;irh". (9O/:'11:iBI leet). (superficial meat stores 
leet). (superficial 

lect). 

30 ............. 10 8 4 4 
lup to 50 girls allow 8 reot suporr..i.' lor .'lII ••••••••••••• 8 6 3 3 

10J •••••••••••• 8 4 2 2 each; 50 to loa girls allow S rect 
2-10 •••••••••••• 8 ~ i-P ~l 

t superti.lal for each; 100 and aoovo 4 
400 ............ 8 feet superficial for each: stage, S.:.lta 
"Xl ............. ,8 11 I and class rooms to be added extm. 
1,000 ............ 8 1 H 

I Coment slabs have been lound prererable to IDBtchhoarding owing fo (1) the liBbility 01 wood to 
harbor vermin (2) Lbe IICRrcity of wood in war time, (3) the security trom fire. .' _ . 

• Tbe figures in this column allow 20 inehes space lor esc» girl at tsble
l 

tables 21 mches w.1.-, llbout 4 r •• ~ 
spac< between tables gangways fleet wide, BOd ample space in I~O~I 0 coUD~r •. 

N. D.-The above ftgu ..... do not include provision lor Ibe staff dmmg room, •• tllOg room, oIDce, and Ian· 
tory, or fortbe boi!erhouse. -: ~..J,. • _.! . 
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TABLB n. 
(The preceding table would permit of the foliowing space in a hostel for too.i 

Room~ 

Dhinghall ........................ . 
!{itrhrn __ .. __ .................... __ 

.Seulwry und food prepamtion .. : .. . 

f-:to~('~. hrdpr: Yegetable, milk and 
meat st orp.s. 

UeC'reation room .................................. .. 

S'tleir::al Total area 
person. .or room. 

.Dimensions or room~: . 

Fut. 
8 
2 

~-1 

Ii 

Fut. 

3, ~ ~b~ ~~!:~. 
350-400 Say 2 rooms oaeh 20 by 10 feet. or 1 room 1.; 

by 15 feet, and I room IJ by 10 fe~t. 
4.50 Thesewonld bedivi'led up as best suit pia". 

1,600 Say 50 by 32!eet or 55 by 30 feet. Anteroom; 
extra. 

EQUIPMENT. 

Furniture for ,'ec-realion roo ms.-The recreation rooms should 1J~ 
furnitihed with strollg easy chairs, sofas, or settees; writing tables in 
the quiet rooms, and In the large recreation room there should be a 
piano and a stage with asmall dressing room attached. It is difficult 
to giye the number oIsofas and chairs which should be supplied in 
I'elation to the number of tenants housed, as aU the tenants seldom u~ 
the common room atone time o"'ing to the differen.t shifts worked. 
It will, however, probably be sufficient if the easy chairs are pro
yided at a ratio of about 1 to 12 of the tenants housed. 

Cubiclefurniture.-Iron bed, size 6 foot 6 inch~ by 2 feet 6 inches, 
spring mattress, cleaned wool oyer lays, two sheets, and four blankets. 
One small chest of drawers or large locker, one looking-glass. 

'Washing and 8anitary accommodatwn.-Basin in iron frame ill 
cubicle or s('parate washing cubicles in the lavatories. The former ape 
preferable frol11 the point of yiew of the tenant, but they entail a 
large amount of extra work upon the staff. One lavatory basin should 
be provided for every 10 tenants, if separated; one for every 15 should 
suflice if for common use .. One bath should be provided for every 20 
tenants. There should be OIle water-closet for every 12 tenants. 

A schedule of equipment is given at the end of this appendix. 

FQOD IN HOSTELS. 

Amount.-The primary consideration in catering for munition 
hostels is that the food supplied should be sufficient to provide the 
enf'rgy necessary for the work which the residents have to do. 

Memorandum No. 19 gives 3,500 to 4,000 calories 1 per day to a 
man employed on medium work, an average adult woman worker l'C

{}uires rather less (0.8 or 0.9) than a man. Sample diets are gin'll 
showing how the desired amount of calories can be obtained and the 

1 'l'he enl'rgy expend~ 1n Dlechanical work (1 calorie) is, equivalent to the energ, 
up.nded In IIftlllg 1 kilogram through 425.4 meters. ~'or the calorie values of individual 
fOUlIKtuffs. see a report dnlwn up by a comDllttee of the Royal Society and published bv 
n. lIf. StRtlonery Olllce under the title of The Food Supply of the Unit~d Kingdom, Cd. 
80121. Price, old. 
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propol1ion of the three different classes of foodstuffs (protein, fat, 
carbohydrates) can best be distributed. 

The following amollnts of the three main foods given in hosteis 
(before the regulations of the ministry of food were in force) have 
been tested and found satisfactory: 

"'omen: 
l\Jellt __ ~ __ . _. ______ -<11 ounces to 8 ounces wr bead per day. 
31'enIL ________________ 1I pounds to 6:1 pounds pel' head JlE'r. week. 
lIIargariDl.' ______________ ,4 ounces to 8! ounCes per head per·week, 

lIfen: 
lIIellL ________________ ,G! ounces to 12 ounces per head per day, 
Bl'ead __________________ .6 ponnds to 7 pounds per beall per week. 
lIJllrgarlne ______________ .4j onnces to 81 ounces per head per week, 

T'ariety,-Variety· affects efficiency both physically and psycho
logically. 'One of the secrets of successful hostel management lies in 
pl'cscrving the tenants' interest in their meals. It is' a 'COml!!OIl 
experience in hostels that the nerve strain of heayy munition work on 
operati,'es produces a disposition to be difficult about food, and in 
hostels where there is little discontent it is generally found that·vari
ety of food is studied. 

',Veals prorided.-The number of meals given in the hostels varies 
fl'<nll two to fOllr, FOllr are given when the works are near enough 
for the residents to return home during the intervals. The types of 
meals provided ore as follows: ' 

BI'eakfast: POITidge (in soIDe parts of 'the country) ; a meat dish, e, g" fish, 
i1aCfIll, slIu>lages; tea, bread amI margarine, jam, ' 

Dinner: lIIl'lIt, two "egetables, pudding, or stewed fruit; A cup of tea is 
IiOmetimes gh·en., In some hostels, mostly' in poorer ones, meatless days· are 
oh"...·r\·ell. 

Tea: Brl'ad and margarine, jam, cal.e, ten, 
Snl'P*'r: Cold m!'at or a made-up dish, or a milk pudding, brend and cheese" 

Il'a. rofl'ee, or ('ocoa, In men's hostel!! a hot meat supper is otten provided, 

Food prol,ided,-It is important to provide the staple dishes of the 
district, becanse the digestive organs find it easier to digest food to 
which they are accustomed. Among such dishes the following have 
h(,(,11 noted. In the southern Midlands and the south the kind of 
food which is popular is heavier than that which is customary in the 
1100th. 1\[ore meat is eaten on the whole, and suet puddings, jam rolls, 
dc" are included more frequently. In the north of England and 
~('otland more porridge is eaten. In many Scottish hostels no meat 
Ilish is provided at breakfast in addition to porridge. Fried fish and 
('hips are favored by many Yorkshire and Scottish workers in prefer
('nce to meat, 1\[eat turnovers apd shepherd's pie, broth, and boileel 
Leef are popular Scottish dishes also. In general, meat is not. con
sidered so indispensable by Scottish working people as it, is in Eng-
land, This applies especially to women. . 
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For tea and breakfast, oatcake and barley-meal scones .lI.re eaten in 
the north., Potato dishes have been .tried with considerable success. 
Maize has been found to be unpopular and indigestible. Suet pud
dings and rolls are thought by the workers to be sustaining. Meat 
pasties are also popular. 

Provision of lunches to be ta7~en to the factory is a difficult matter • 
. Carried food is found to be unsatisfactory for two reasons--

(1) It becomes dry and unpalatable if in the form of sandwiches. 
(2) If it is in a made-up form its digestibility is certain to suffer in 

the process of reheating. 
It is not, however, possible to abolish the system entirely. It is 

much cheaper for girls to pay an inclusive fee and take lunch from 
the hostel. . There is·a strong prejudice, espe.cially in the ·north, in 
favor of bringing food to work rather than buying it at the canteen. 
In ma1).Y small works there is no canteen, only a mess room. The 
10110wing lunch, provided at a women's hostel where catering is satis
factory, gives an idea of what is necessary: One sIlce of meat roll 
(made with.very little meat and strongly flavored with onion), one 
square of jam tart, two rounds of bread and cheese, one-half round 
of bread and butter, dry tea or cocoa. 

In one women's lodging house the lodgers feed themselves on1s. 3d. 
(30 cents) per day. For this they are only able to have m('at twice 
n week. Typical meals are as follows : 

Breakfast: Bacon or kipper, tea, bread, and margarine. 
Dinner: Fried fish, tea, bread, and margarine. 
Tea: Bread and margarine,-nnd tea. 
On the days when meat is bought the women han only a cup of tea 

in the morning, and combine breakfast and dinner in the meat meal. 
The feeding of men in navvy huts is receiving much attention now . 

. One managing contl:actor who had had experience pf housing navvies 
in various pads. of Scotland has decided to abolish the mess room 
altogether and to have the canteen only, so that he may have the 
feeding of the men under his own control. In this connection com
folt in the canteen is of importance. N avvies are notoriously rest
less, but men who are comfortably fed are more likely to stay on the 
wOl'k, and managers are beginning to try the effect of more attractive 
SU~·l·oulldings. . . 

:lfdhods of lmying.-Skillful buying combined with the most eco
nomicnl use of foodstuffs is the secret of successful catering. 

Those hostels which are attached to a large factory have a grent 
:uhal1tnge in this respect in that the buying is done centrally and the 
hostel reaps the benefit of wholesale prices, "and in some cases will 
u\'oid competition with othel' hostels .. Large bostelsbnYe n similul' 
ndvantage' over small ones. There is, boweyer; great scope for a 
matron's ability in retail buying, because prices often vnry in differ-
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ent parts of the same town, although seeking out the best and cheapest 
shops is a severe tax on her time and 'strength.·· ,The difficulty and cost 
of transport has to be reckoned with if supplies are brought from ,a 
clistance. Good storage accommodation is essential·if buying isdooe 
on a large scale. lIethods of buying are, of course; materially affected 
I,y rationing or other war-time emergency conditions. 

I'he prct'cntion 01 wastc.-Waste on the part of the tenant 'Can be 
IJI'e\'ented in two ways-,-

(1) By making dishes so palatable that very little is left on the 
plntes at meals. 

(2) By using up all scraps. 
Variety and attractiveness are the most difficult qualities to insure 

in catering .• Monotony in menus leads to food being left, Twice
cool.ed food soon becomes unpopular if served too of ten, and the 
traditional British method of cooking vegetables is 'unattractive in 
the extreme. ' 

The second method, viz, using all scraps of food left,is carried 
out by most matrons according to their ability.. In some places, if 
the tenants know what is being done in this way, they are apt '1(1 

ohject on hygienic grounds. It was found in the case of two hostels 
lmder the same management that in' one the tenants thought it un
wholesome to use bones taken from the plates for the stock pot, while 
ill the other hostel the tenants quite approved of it . 

. \s to the ,,'ays ill which saving is effected, it is found that educated 
cooks are the most enlightened and 'expert. All bones and scraps 
from plates, except starchy scraps and green vegetables, can be nsed 
in the stock pot. Waste bread can be used without danger if it is 
bilked and grated. It can be mixed with flour for puddings, etc. 
In connection with methods of cooking it has been established by 
experim,'uts made in King's College that slow cooking of meat in a 
gas o\'en effects a saving of 9 pounds in every hundredweight. . Ex
)1I:riments in the methods of cooking dried pulses have fiho'wn the 
e..:.momy of using the water in which these are cooked ItS a basis for 
stocl< of !'oup. 

A la carte catering, though in other respects more difficult, may be 
a method"of avoiding waste in so far as workers can choose what they 
wish to eat. This can not be carried out in small hostels. It is also 
open to objection on the ground that many girls can not be relied on 
to select a suitable and nourishing diet. 

MANAGEMENT. 

The superintendent is the most important factor in ho~tel manage
ment. A hostelsnperintendent should possess a tactful,sympatheti<:, 
and understanding personality. 
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In women's hostels she should be an educated woman; andio be 
really successful she must, as far as possible, know her tenants per
Eonally and t~ke an interest in the social sideoftheir life. To man
Ilgea colony composed of people differing widely as to age and social 
standing is not easy. Nor are the tenants the only persons to be con
sidered, for the management of the staff often requires considerable 
skill, especially in large hostels. 

The vahie of having educated women as canteen workers is well 
known. "'here they have been employed it has been observed that 
not only has the waiting been more efficient and the food better 
f-ened but there has been a marked improvement in the tone and gen
eral behavior of the girls. 

V olllntary workerB to organize recreations and amusements in the 
hostels have been found to be a great asset; They bring an outside 
dement into the hostel which is much needed. In some instances 
t.he hostel staff has been drawn entirely from volimtary workers, 
lmt this has not proved to be altogether satisfactory. 

Tenants' committee8.~The committee is elected by the tenants 
from among themselves and, in cooperation with the superintendent, 
makes and enforces all rules, hears complaints, and is generally re
sponsible for the behavior of the tenants. It is noticeable that ill 
hostels where these committees are working there is a feeling of 
esprit de corps among the girls to an "extent unknown in other hostels. 

Rule8 in hostels.-It has been found in hostels that the minimum 
nmount of rules produces the best results in behavior. "Where there 
are few restrictions the girls feel that they are being trusted, and 
this is a fact which they appreciate. In no instance has it been fonnll 
that the girls haye taken advantage of the greater amount of freedom. 

Recreation in hostel8 is an important factor in making for happi
ness und good feeling among· the tenants. Hostels are often situ
ated in isolated areas where outside recreations and entertainments 
are beyond the reach of the tenants. At many hostels, therefore, 
regular schemes for outdoor and indoor recreation han been organ
j;f.l'd. 

1V omen patrols are doing Ryaluable work at some of the large 
hostels, but their employment must be considered as an ~ergency 
precllution rather than a part of an ideal form of management. 

!lbn'8 host{l18.-Good male warders are necessary for all men's 
hostels, and there should be one on duty all night as well as in the 
daytime. In eYery possible case tenants committees should be formed 
lind the hostels run as residential clubs. The household work of the 
general run of the men's hostels is best clone by a staff of maids under 
a competent matron, if suitable quarters can be arranged. A good 
stundurd as l'('gards cleanliness and minor comforts has been secure;} 
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in some hostels for skilled men by the appointment: of an educated 
woman to supervise the household work. 

Stal.-TIle following are suggested as the average proportions of 
f;taft" to tenants required in munition hostels; Housing 100 and over, 
proportion of staff to tenants, 1 to 10; housing between 50 and.lOO, 
proportion of staff to tenants, 1 to 8; 40using under 50, propol'tionol 
blnft" to tenants, 1 to 6. 

The following are the usual rates of pay at women's hostels: 
SuperintendeDts, 1200 to £250 ($973.30 to $1,216.63) per annum all foulld. 
Af!Hl~tllnt Buperlntendents, 20s. to £3 Is. 6d. [$4.87 to $14.96] pet" week aU 

tound. 
Sl'Cj'etaJ"lell, 2.)s. to 308. [$6.08 to $7.30] per week all found. 
Hl"lllt mlltrons, 12108. to 14 4,. [$1!!.17 to $!!O.44] per week 1111 found. 
Nurse matrons, 35s. to 405. [$8.52 to $9.73) per ~'eek all found. . 
l\lalrons, 12s .. 6d. to 30& {$3.04 to $7.301 per wllI"k all found. 
GuJUP.s mistl"e.&S. 25s. to £2 ~s. 2d. £$6.08 to $10.99] per week all found. 
Cunleeu Bupecinteodent, :.E3 17s. [$Hi.3al all found. 
Canteen super\'isors, 2Os. to £2 lOs. [$4.S7 to $12.1'1'] per week all found. 
tltorekeeperB, 255. to 3;;S. [$6.08 to $8.52] per week all ·found. 
Cooks, las. to 3us. {$3.00 to $S.li!!] per week all found. 
)fuida. 128. to 16". t$2.02 to $3.63] per week all fOIUld. 

The following are the u;;,ual rates of pay in men's hostels, which are 
genl'rally less well staffed than women's hostels: 

RlIJlerlntendents' and head matrons, 1100 to £.."00 [$486.G3 to $973.30] per 
IIlIIUIU all found. 

AltKiI;tant matrens, 218. to 258. [$5,11 to $G.OSl per "'eek all found. 
Cookll, 208. {fl.S7] per wrek. 
Waitresses BDd maids, 12s. to L3s. [$2.92 to $3.6;)1, ettept in one group of 

ho~tel~ where the bead maid gets 198. [$4.62] per week. 

llECllEATION FOll HOSTELS. 

Cla8,e8.-Educational schemes are being much discussed at present 
in connection with hostels, chieHy because hostels seem to be good 
centers for de,'eloping classes. The following considerations show, 
however, that great caution must be used in staiting schemes in 
hostels: 

(1) The hostels are, 01' should be, bomes for the time being. Resi. 
dence is entirely voluntat'y and therefore rules and restrictions should 
be the minimum necessary. Educational schemes imposed from out
!Side Illay tend to destroy this home feeling. 

(2) Most munition work is heavy, and the shifts are long. Ten~ 
ants ha l'e not much energy at the end of the day to devote to !Serious 
study. 

(1asses, however, are becoming more and more popular in hostels. 
The best way'to develop them is as a rule to ascertain fmm a cOlil-. 
mittee {)f tenants what is wanted; anel then to propose a scheme. The 

• At ~or large "stels the IltIperiDt,nd.nt·s BIlIary an-rag'. £321 108. 
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large hostels are obviously the most interesting fields for develop
ment .. The Y.l\f. C. A. have set on foot a scheme for giving courses 
of lectures a~ hostels ahd canteens. Eight of the large hostels have 
taken advantage of this scheme. The tenants have chosen the sub
jects of the lectures. ucma. syllabus issued by the Y. M. C. A., the 
most popular being descriptions of the various fronts illustrated 
with lantern slides. The object of lectures should be not so much to 
increase knowledge of particular subjects as to increase breadth of 
view, and to provide distraction from the strain of long and monoto
nous work. 

In the case of hostels which belong to societies such as the Y. M. 
C. A. and, the G. F. S., there is often an institute out of whigh the 
hostel originally grew, and non-resident members attend lectures and 
classes there. In the past, sewing, dressmaking, singing, and Bible 
classes were chiefly carried on. Since the war, lectures on hygiene, 
sick nursing, and first~!lid, dancing classes, and literature hnYe be
come more popular. In one hostel,housing girls from 16 years of 
age, the old-fashioned Scottish plan is followed of having the school
master twice a week at the hostel to teach arithmetic, literature, and 
singing. In some of the small North Country hostels, the matrons 
have domestic circles for sewing, reading, etc. 

Libl'al'ics.-There is great demand for libraries, of modern bool.s 
in hostels. -There are libraries which have existed for many years 
in the institutes of Yarious societies, but some of them would be 
improved by the addition of new books. A certain sum has just' 
been set aside by the welfare and health section of the Ministry of 
Munitions out of which small grants will be made for books and 
pictures in hostels. These books should be chosen by the residents 
themselves and made the nucleus of a library to be formed gradually 
by subscription. Newspapers and magazines should be taken in. In 
one Government hostel the public library sends books and changes 
them periodically from lists selected by the girls. This is a good 
plan, but a library which is subscribed for is n10re valued. 
, Oames.-Games are milch easier to provide in large than in small 

']lOste]s. In one or two hostels there is a trained games mistress, and 
llOCk.ey and football are p]ayeu in winter, lawn tennis in summer. In 
small hostels there is rarely any ground available. 'Vhere there is 
sufiieient space a tennis court or Badminton court to which men 
friends clln be invited lllay be provided. 

Organized games are not always popular, chiefly because the 'girls 
haye not played them at school. Where quite young girls are housed 
hoel{l'Y, football, etc., are more likely to succe~d. Organized games 

-ar ... btMng tried in factories, and hostels, but in many cases the hours 
of work prevent workers from taking advantage of them. In one 
hostel drills are held by the woman police inspector and are well 
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attt'noed. In the case of small hostels matrons may be able to en
~ourage outdoor recreation by advising girls to join their factory 
athletic clubs, local clubs, etc. . 

Cardeni1'lg.-Grants hDl"'e been mode for gardening tools and seeds 
from the fund which the Maharajah Scindia has given to the Min
istry of Munitions. The results have been very satisfactory. The 
girls have taken up gardening with great zest, and the waste ground 
IJetw('/'n the blocl<s of cubicles has yielded good crops of vegetables. 

HOSTEL FINANCE. 

Cost 01 building a temporary hostel of wood, concrete blocks, or 
othe1' temporary material necessarily varies with the size, local con
,lition!'!, and changes in cost of labor and materials. It may, how-
1'\'1'1', be roughly estimated at 7d. [14.2 cents] per cubic foot for 
sh'ucture only, or at from £40 [$194.66] per head for a small hostel to 
.£:W [$97.33] per head for a large one. This figure should cover the 
requisit,e dining and recreation rooms but is exclusive of drainage, 
fencing, paving, and road making. ' 

C08t ollurnilureand equipment may be put at from £17 lOs. to 
.£20 [$5.16 to $97.33] a head in adapted hostels, including kitchen 
equipment. In large temporary hostels the cost is only about £8 to 
.£10 [$38.93 to $48.67J, exclusive of kitchen equipment. 

Cod 01 1IIailltellance.-The cost of catering to the management 
may be estimated on the basis of the prices prevailing in November, 
1917, at: 

Number of men pro- Coot. Number of women Cost. 
"ided for: I, d, provided for: ., d. 

60 ............ 15 10 (Ml 60 ............ 13 9 

r~l 100 ........... 14 6 ($3.63 100 .• : ........ 13 2 $3.20 
300 ........... 13 6 ($3.28 300 ............ 12 7 $3.06 
/i00 ........... 12 6 ($3.04 600 ........... 11 3 $2.74 
1.000 .......... 12 0 ($2.92 1,000 ........... 10 8 i2.60 

Other e;rpellsea 01 maintenance (e. g., salaries, rent, rates, lighting, 
heating, etc.) may be estimated at from 5s. to 7s. [$1.22 to $1.70] 
pel' bead per week. 

Ilostel charge8.-The above figures suggest that in order that a 
hosle11l1ay be self·supporting it is necessary that a charge of from 
21s. to I1s. [$5.11 to $!.14] a week should be made to men, 
and from 19s. to 17s. [$4.62 to $U4] to women. Admittedly 
in tbeory hostels should be self-supporting, but in practice 
there are grave difficulties in tbe way of doing so. It would 
im'olve in genei'al bostel cbarges being higher than those for 
lodgings. :Many workers live in hostels because there is no other 
tleeent accommodation available, and it is in their own and the 
national interest that they should do so; on the other band, it is 

80035°-19-23 
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unjust that circumstances beyond their own "control should place 
them at a financial disadvantage, especially as they have often 
show"ed considerable patriotism in volunteering for employment in 
plllccs remote,from their own homes. This particular difficulty might 
be met by paying them higher wages, but to do so would involve 
fresh difficulties through their being paid at a higher rate than 
their fellow workers, who are able to live in lodgings or at home. 
Moreover, hostels vary in cost, the smaller and more popular being 
the more expensive. In consequence of these difficulties it has been 
usual for charges to be determined according rather to the circum
stllIlces of the "locality than to the cost of working, and recent in
quiries suggest that they tend to be fixed solllewhat below mther than 
aluwe the local charges. Hostels are, in fnct, normally run at a loss. 

Orants from the State.-Since it is in the interest of all pa.rties to 
encourage the provision of hostels by voluntary bodies, grants are 
payable in aid of initial charges in cases where it can be shown that 
if these charges are paid off the hostel woulcl be self-supporting. 
Under certain conditions pl'ivate firms have been allowed to charge 
initial cost against excess profits; loans for a similar purpose can als() 
be granted within certain limitations. In view of their special 
importance Illld their difficulties of working, clearing hostels may 
under certain conditions recei"e a maintenance grant of Gd. r12.1 
cents] per person per day. 

SUGla;STED SCiJEDUU; OF EQUIP:lIKST _~ND !,'rRNI1TlIE FOR A HOSTEL TO A()("OH

MODATE 400 GUII.S. 

[This sclleuule may also be tak~D as RI)plil"able to a skmed wOl"klll~u's hostel, tlaoogh 80t 
to "lie for na\"vie....] 

-(al AIIMI"ISTR.\TIOX BLOCI{' 

Office: 
1 knee-hole wI"iUng table, 5 fl ... ·t 1))" 

2 feet 9 lnelll's 
lllrmdmir. 
1 writing tnhle, 4 feet by 2 fl'('t 3 

inches. 
2 SllIlIlI chairs. 
1 scuttle nntl sho\"el. 
1 Bfife. 
2 clIpboflnls, 3 ft'l't. "" 

St:lt'l' room: 
1 I·Ug. 7 feet by 1) feet. 
1 llilling tuble." 
1 8 illI-'hnlll"ll. 
G :<Illnli l"lu\irs. 

, 2 elhnw (·hah·s. 
2 C\ll'hon rlls, S feet. 

Supel'jntelllllo'llt's betlrocnn: 
1 3-foot it"on combination bl'd:stead 
1 mnttress. 
1 Cal1¥IIS platfm1n. 
1 wool bnlstel·. 
1 fl'uthel' pillow. 
4 slwets. 
3 pillow »lips. 
a hlllllkets. 
2 ('ouutel1111ll!'9. 
1 down quilt. 

1 III'essing ("h.-;;t. 

1 WIIshstllilll. 

1 toilet Bt-t. 

1 ellllir. 

1 wa tel'hcHtle a ItdhltllblL-r. 
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SU()(,I·lntendent'. betll"OOm-<:Oncludt'd. 
1 bedside rug, "" teet 6 Inches by 

2 feet 3 luclles. 
1 Inrge rug. 
1 ('001 lI('uttie and fire iroWL 

~111"'rllltendent's bathroom: 
1 chair. 
1 toilet fixture. 
1 hnngllll: mirror. 

:-;lIlot'l'lntendent's sitting rool,D: 
1 clll1let. 
1 table with drawer. 4 teet 8 

Inches by 2 teet 6 Incbes. 
1 circular table, 3 feet. 
1 table conr. 
" IIwoll chairs. 
1 armchcalr. 
1 eUIIY elmlr. 
I curb tender. 
1 coal caldron. 
1 fire set. 

Storr kitchen: 
I kitchen table, 5 teet by 3 teet, 

and 1 drawPr. 
3 Windsor choirs. 
1 hearth rug. 
1 pair house steps. 
1 clothes hOI'Se. 

Klh:hen utensils, hardware, cutlery. 
cl'ocker)', table linen, towels,' etc., 
for stair: 

1 dinner I<l'rvlce for six perso .... 
1 tea service tor six ~rsons. 
12 ment plates. 
12 soup plates. 
12 tea pi a tell. 
2 meat dblhes. 
12 lal'ge cups and saucers. 
12 small CliPS and saucers. 
12 egg CU[lS. . 

12 tllmblers. 
3 CMna cruets. 
G milk jugs (assol·ted). 
1 l-qual't wilk jug. 
1 I-pint milk jug. 
:I ~lIgRl' basius_ 
:! "lop busins. 
:! jllm dishes and spoons. 
:! I!IIISS watel' jllgs. 
!! elllimeled pails. 
!! 12-inch enameled pie dillhes.-
1 9-inch E1Iame/ed ooIander. 
2 4-plnt wilk cans. 

Kitchen utensils, etc..-co.ntinlled 
1 :J.qua&"t graded milk measure. 
S tl'ays (assorted). 
1 6-inch enameled ladle. 
2 12-inch enameled basins. 
6 7-pound canisters. 
1 2-pollnd tea canister. 
1 bl'ead pan. 
1 2-qual"t teapot. 
l1-qllal't teapot. 
1 l-qual't coffee POt. 
2 12-lncII tl'Y pans. 
3 sallcepans. 
1 4-gnIlon saucepaa. 
,3 gah'anized pails. 
1 slop pall. 
1;; large knives and forks. 
1;; slUaU knives and forks. 
1;; dcssert spoons. 
15 tllllles[Joons. 
I:> t{·aspoons. 
1;; egg spoons. 
3 salt spoons. 
3 wlIstard spoon& 
2 can'lng knives and forks. 
1 steel. 
2 bread knives. 
1 egg wbisk. 
1 egg slice. 
1 till openel·. 
1 wooden mIxing spooa. 
1 h'oll mixing S{IOOIl. 

1 potnto masber. 
1 cook's tork. 
1110lll' dredger. 
1 sink basin. 
2 wire dish COVel'S. 

1 apple cover. 
1 coal scuttle. 
,1 sho\'"el. 
1 poker. 
1 kitchen fender. 
1 flue brush. 
2 fill tirons. 
1 iron stand. 
1 h'oning blanket. 
1 ironing clotlt. 
1 clothes basket. 
36 clothes pegs. 
1 2-foot 6-inch pot stick. 

1 hand '\Tingel'(lS-illeh 1'011"1'). 
2 soft brooms. 

1 hard broollJ. 
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Kitchen utensils, etc,-Conc\mled. 
2 scrub bl'Ushes, • 
1 mop, 
2 black-lead, brush sets. 
2 uustpans, 
2 soft brushes_ 
2 Turk's-lJead brushes. 
G tablecloths. 
12 table napkins. 
12 drying cloths. 
G glass cloths. 
12 dusters, 
12 sweat cloths. 
12 house fill1Jnels, 
4 IS-inch calico pudding cloths, 
12 bath towels. 
24 hand towels (Huclmback). 
24 hand towels (Turkish). 
6 roller towels. 

roller fittings.· 
1 lmife box. 
1 knife boa I'd. 
I ,toasting fOl'k, 
I mincingmllchine. 
I O-inch wire sieve. 
1 bread b08l'u, 24 incbes by 10 

inches. 
1 meat boarel. 24 inches by 10 

inches. 
I bread platter. 
1 rolling-pin. 
1 pair spring scales (to 14 pounds). 
1 electl'lc torch, 
1 lemon squeezer. 
1 hammel', . 
2 sma II axes, 
2 toilet holuel's. 
1 n hum clock, 
1 clock (without alol'm). 
4 son II holders. 
1 St'l'ew uI'lvel'. 
1 hox ollenel' •. 
12 baths, 

Unhl's bedl'oolll: 
1 2-feet a·ind} cOlllbhintion iI'on 

bellstenll. 
1 wool ilia ttresl'!. 
1 wool bolstel', 
1 lila ttl'css slip. 
1 pillow, 
4 pillow Slips. 
3 SIlI'ptS, 
3 billukets. 

Mniu's beul'oom~Conclt\(led. 
1 counterpane. 
1 combination ell'essing cllest and 

washstand. 
1 toilet set: 
1 chair, 
1 bedsiue rug, 

Scullery: 
1 table, 4 feet by 2 feet 3 inches. 
1.lIIat, 

Porter: 
.1 chnir, 
1 coal scuttle. 
1 shovel. 
1 smalJ table. 

Unen store: 
1 chair. 
1 coal scuttle, 
1 shovel. 
2. cupboards, 3 feet. 

Dispensary: 
3 chairs. 

Bath 1'00111 and lavatory: 
2 toilet fixtures. 
1 hanging mirror. 

NUI'se's sitting room: 
1 large rug, 
2 small c1l8lrs, 
1 easy ehulr, 
1 Slllllll table (with drawer). 
1 table, 

Nurses' room: 
1 3-foot ('ombina tion i ron bed

stead, witll betldhlg as before. 
1 combiuation dressing chest aut! 

washstand. 
1 toilet set, 
1 chait'. 
1 beusitle rug, 
1 water bottle aud tumbler, 

Isolntion i'oom: 
1 2-foot 6·inch iron combination 

bellsteml. 
1 mn ttl'ess. 
1 mattress coyer. 
1 bolster. 
1 Ilillow, 
4 pillow slips. 
3 shcets, 
~ blankets, 
1 counterpane, 
1 colllbination dressing chest and 

washstand. 
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h(Jlation room-Cunchlded. 
I toilet set. 
I bedpan. 
I cbalr. 
I bedside nlg. 

Si<:k ward: 
Ii 2·(oot 6-inclt betMead9, "'ith 

betIding as before, 
5 cbalrs. 

Sick wlu'Il-Couclnded. 
5 lockers. 
5 cbambers. 
1 bedpnn. 
I table. 
1 chall·. 
5 bedside rugs. 
5 hanging mirrors. 
1 carrying chair •. 

C") st'GGt:sn:D EQnPliEST FOR Fn"E nLOCKS OF Ct;B1CLES, EACH BLOCK CONTAINING 

80 GlRI.S, 2 MAIDS, AXD 1 MATCO:'\!. 

Cllloid('s «('ncb cubicle bns a cupboard 
fixture: 

410 2·(0"t 6-incb Iron combination 
bedsteads (bedding as for isola
tion room). 

410 cbllmb('rs. 
410 lockers. 
410 bedside l'Ugs. 
410 hanging mh'ror!9-
410 ('nnmeled mugs, 

5 III.trons' rooms: 
5 Ironbed~t('l\ds, with betlding as 

bf.'Core. 
1\ 1'<IIubinlltion dres.o;ing chests. 
5 tuilet S('ts. 

5 mah·ous' roomS'-Concluded. 
5 large rugs. 
5 (,81'<Y chairs, 
5 water bottles and tumblers. 
5 small tables. 

5 COlllmon rooms: 
30 easy chairs. 
00 small chairs. 
10 rugs. 
20 circular tables (3-foot). 
10 cupboards (3·foot); 

Towels: 
830 Turk('y towels. 
830 Huckaback towels. 
00 roller towels. 

(To _t 384 pt'rsons.] 

r'ining hnll: 
64 trestle taLles (:I feet 3 Inches 

by 1 foot 10 Incbes). 
8-1 cbnlrs. 

CrOCke17: 
:-.04 dinner plates. 
~ sonp plntel'. 
;j().f pudding plates. 
rot tea plates. 
"~ cups and snurers (bl'eakfllst). 
200 egg cups. 
12 sligar basins. 
12 slop basins. 
12 water jugs (1 quart). 
!iOO tumblers. 
i2 fiatt dredgers. 
12 pepper pots. 
72 Dl~tard pots. 
3(l ,"inegar "bOttles. 

Crockery-COncluded. 
36 teapots (two persons)." 
36 cre!lm jugs. 
24 meat dish('s (assorted sizes). 

Cutlel'Y: 
6 pairs carving knives and forks. 
1:i04 table knives." 
504 cheese knives. 
504 table forks. 
504 dessel't fOl'ks. 
504 tea~ns. 
504 desse1·t spoons. 
144 "tablespoons. 
72 snIt !'poons. 
72 Dlustard spoons. 
4 steels. 

Linen: 
48 dusters. 
48 glass cloths. 
144 small towels. 
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'Linen-Concluded. 
36 roller towels. 
48 1.ltchen rubbel·s. 
20 Illuslin strainei·s. 
36 s,,"nbs. 
200 tablecloths (21 yards by 1l 

yards) (or Americall cloth to 
fit table tops). 

Kitchen utensils: 
20 enameled bowls. 
30 large pudding basins. 
12 haking this for meat. 
12 cake tins. 
12 large pie dishes. 
1 potato Illasher. 
3 mil k pails. 
6 milk cans. 
24 enameled jugs. 
4 IndIes. 
1 bread pan. 
G bins for flour, etc. 
4 strainers. 
4 graters. 
1 ImiCe machine. 
1 mincing machine. 
1 potato-peeling machine. 
1 hread cutter. 
1 ml'at choppl'!". 
1 axe. 
G cook's ImiYes. 
6 cook's forI,s. 
3 tea urns. 
3 lish kettles. 
3 large fry pIIIlS. 
3 small round fry pans. 
6 oval pots and CO\'er8 (3 to 6 gal. 

lOllS). 
12 irou sallcelmns (fOUf 4-pint, 

fOlll' 8-plnt, two 12-pint, two 
16-pint). 

12 enameleil SnUCepllll8 (various 
sizes). 

6 coff~'Cpots. 
]2 enameled teap()ts (2 pints). 
24 tl'Upots (one person). 

G eolnllllers. 
1l hi rge kettles. 
3 huril brooms, 
(1 soft bl·OOlllS. 
(1 bnnnistel' brushes. 
6 unstpans, 

I\:itehen utensils-Collcluded. 
(1 scnlbbing bl·ushes. 
6 Turl.'s he:td bt·usltes. 
3 black lead hru",h se(iI. 

12 Jap trays. 
6 egg whisl.s. 
6 egg slices. 
2 meat-chopping boarda. , 
3 pastry boards. 
3 rollillg-pins. 

12 Imife boxes. 
4 flour dt·edgers. 
6 wh'e dish covers. 
1 weighing machine. 
1 set -of scales and weights (tt) 28 

pounds). 
sink bask(>ts. 

6 wire sieves. 
200 plate covers. 

(1 iron spOOHS. 
12 woollen spoons. 
1 stepladder. 
3 tin openers. 
3 eorkscrews_ 
1 hamllH'l'. 
2 screw drivers. 
L box opener. 

12 slop pa i1s a nll covers. 
6 galvanized pails. 
3 clothes baskets. 
1 clod;:. 
(1 water cans. 

Staff dining room: 
4 tables (5 feet by 2 fl'e< G incllcs_) 
24 small cbairs. 
1 cupboard (3 f(!l't), 
S ell!'y-chairs. 
Scuttle antI fil'e !t'ons_ 

Cauteell supet'intendent's room: 
1 wt·!ting tabll'. 
1 a rlllcba it'. 
1 tuble with drawl'!'. 
2 cbait·s. 

nect"Catioll rootn (with annexc;j): 
12 easy-cbairs. 
75 chairs. 
12 tables (2 feet by ~ f.'t'{ •. 
4 eU\lboartls (3 feet). 
For 3nterooms-

3 "Tlting' tllbles (5 fl~ II)" 2 
feet,9 itAcites). 
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nen-eatloll room, etl'.-Conclude<1. 
For anterooms-Conc\udetl. 

1 table (4 teet by 2 reet 3 
Inches). 

1 bla~kbofll'd and ea&el. 
Laundry: 

1 ",ringer. 
2 buckets (3 gallous). 
20 yanJalronJng felt. 
1 skirt board. 
1 sleeve arm. 
W Iron stands. 
181rona. 
I washing boat'Cll, 

Laundl'y-Conl'lmled. 
2 laundry bl'Ushes. 
2 clothes baskets, 
1 )al'ge clothes horse. 
" dozen clothes pegs. 
6 pot" sticks, 

General: 
Dool' wat&. 
SCI'llper' mats. 
Dust bins, 
L1lUlleull! te floors. 
Blinds to windows. 
Fir" extiaguishers. 
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APPENDIX (f.-MEDICAL CERTIFICA'rES OF INCAPACITY FOR 
• WORK. ' 

[Booklets of medical cel't1lkates on the Unes set out below can be obtained on applIca
tion to the health and welfare section of the ministry. They are intended to be used 
tor persons employed on munitions of war who are fouud to be unfit to tollow'thelr 
pre.,'nt o(·cupation. They are for factory purposes onlY.1 

l\IINISTRY OF l\IUNITIONS FACTORY CERTIHCATE, 

I hereby certify that on ___ -:-__ 2011£ Mcncll, 19n, I exawined (Name) 
____ ,J 011 n Smit h____ (Sex) ____ 1II _~__ (Age) ----1-1---- (Address) ____ 21 H ig1& 
Street, London, ____ who states his or her l)l'esent occupation to be ____ /ittc,' ___ _ 
alll1 who, in my opinion, is rendered I unlit to follow that occupation thl'ough 
c1i:,;easc of.:· 

(1) Respiratory tract, yiz, ____ lJnmdlO-}lIIcl/JIIOlliu ________________ _ 
(2) DigestiYe tract, yiz, _________________________________________ _ 
(3) Circulatory system, Yiz, ____________________________________ _ 
(4) Central nervous systenl, yiz, ________ ~ _______________________ _ 
(5) Special.sense Ol'gUIIS, yiz, _____________ .,. ______________________ _ 
(6) Locomotive system, yiz, ____________________________ ' _________ _ 
(7) Skin, viz, ____________ ~ __________________ ~ __________________ _ 

(8) Other conc1itions, viz, _______________________________________ _ 
Is immedinte rest fl'om work uecessary ____ l"es ________________________ . __ _ 

is . 
Absence from wOI'k' is not likely to be nel~ssnl'y for )Olll;el' than U week, 

(Signed) __________________ ...: _____________________ 11', Rob; 1180IL __ _ 

(llegistel'cd lIIec1kall'mctitioncr,) 
(D/!.te) ____ !Otli March, 1917 ___ _ 
(Address) ____ HiOh Street, Lolldon __ __ 

To be filled up by the firm: 
(1) Pel'lod of absence ______________ ~--------------------Days 
(2) Name and address of fil'l1l ___________________________________ _ 

IMPORTANT,-This certificate must be sent to the r"ctol'Y the same dRY that 
It is obtained completed fl'om the doctOI', 

As suggestions for fiJJlng in a diagnosis In the apprJpriate category, the following ex
an;pl(>s are given: 

1, Respiratory tract, e, g., bronchitis, pulmonary tuberculosis, pneumonia, adenoids. 
2, Digestive tract, e, g" tonsillitis, indigestion, appendicitis, diarrhea, colitis, gastric 

UICCI', gastric carcinoma, 
3, CirCUlatory system, e, g., anemia, morbus cordis, angina pectoris, varicose veins. 
4, Central nervous system, e, g" debility, tabes, neurasthenia, 
G. Special sense organs, e, g., astigmatism, cataract, otorrhea, 
I!, J.ocomotive system, e, g" rheumatism, sciatit'a, lumbago, chl'onic arthl'ltis, 
7, Skin, e. g., scabies, Industrial dermatitis, 
8. Other, e, g., nephritis, mt'asles, salpingitis, lead poisoning, 

, The words" un6t to follow that occupation" are to be understood to Include not only 
east'S in which the patient's mness (or injury) renders him physically Incapable of per
forming his wOl'k, but also cases In which the I1Jness (or Injury) Is of such a nature that 
the \18t1ent's health would be seriously endangered by continuing to perform It, 

Z Tbe exact diagnosis should be entered under the appropriate heading, If an exact 
diagnosis can not be recorded, the system of the body prlneipally affected should be 
Iud len ted by Initials, See sample forms at end of the book and back of cover. 

8The words" la not" or .. Is" (a8 the case 1Ilfty requ!t'e) to be struck out where It Is 
possible to make tbls prognosis. 
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APPENDIX B.-POLICE, FACTORIES, ETC, (MISCELLANEOUS PRO· 
VISIONS), ACT, 1916, SECTION 7: ' 

FACTORIES AND 'WORKSHOPS, 

7, (1) Whel'e It appeal's to the secretal'y of state that the conditions and cir
!"lIIllHtances of employment or the nature of the processes carried on' in any 
flll,tory or workshop are such as to require special provision to be made at the 
( .. dOl'y or workshop tor seeDI'lng the welfare of the workers or any class of 
wOI'kprs employed therein In relation to the matters to whieb this section ap
\l1I .. ~, he may by order require tIle occupier to make such reasonable provision 
therefor as' may be specified In the or(ler, and If the occupier fails to comply 
with the requirements ot the order or any of them, the factory or workshop' 
shall be deemed not to be kept In conformity with the factory and workshop 
act, 1001, 

(2) The following shall be the mutters to which this section applies: 
Arl'angements tor prE"llDring pr heating and taking meals, the supply of 

drinking water, the 8ullply of pI'otertive clothing, ambulance and first-aid ar
rangements, the supply nnd use of seats in workrooms, facilities for washing, 
accommodation for dothlug, and al'rangements for supervision of workers. 

(3) Ol'ders may-
(a) Be mnde tor a pnrticulllr factory or workshop, or for factories or work

shOIlS of auy class or groull or description; 
(II) Be made contingent in respe!"t of particular requirements npon applica

tion being made by a specified llUmber or proportion of the workers concerned, 
anol may prescribe the mlmner in which the views of the workers are to be 
o scertalned ; 

(e) Provide tor the workers concerned being nssociated in the management of 
the arrangements, nccommodation, or other facilities for which provision is 
molle, in nny case where a portion of the cost is contributed by the workers: 
but no contribution sholl be required tr01l1 the workers In 'any faCtory or work
shop, except for the purpose of providing additional or special benefits which, 
In the opinion ot the secretory of state, could not reasonably be required to be 
provilled by the employer alone, and unless two-thir(ls at least of the 'workers 
nll'ected In that factory or workshop, on their views being ascertained In the 
prescribed mannel', assent. ' 

(4) It, In the case of any ordel' Jll'oposed to be mnde for a particular factory 
or workshop, the occupier, or, in the cnse of an order fOl' factories or work
~hops of a p8l'ticular class or group or description, the majority'of the occu
piers ot factories 01' workshops of thnt class or group or description, dispute 
the reasonableness ot the requirements in the proposed order or any of them, 
t he objection sholl be referred fol' settlement to a refel'ee selected in accordance 

'with rules made under this section, but the secretary of state 1I1ay so refer any 
objection though Dot mode by a 1I1ajority of the occupiers if he thinks desirable, 

(5) Save as otherwise expressly provided in the order, the occupier of a fac
tOl'y or wOJ'kshop shall not make any deduction from the SUIll contracted to be 
pold by him to any workman or receive any payment from any workman in're~ 
"peet of any provision mode' in' imrsuance of an ordcr under this 'section, and, if 
lie lIIakes any such deduetion or l'ecei\'es any such payment, he sholl be gnilty 
of an offense against the truck act" 1831, and sholl be liable to the penalUes 
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11II)los('u by seetio'n 9 of that act as if the offense were an ofl'enSe mentioned 
In tha t section. 

(6) The secl'etary o{stnte may mnke rules as to the time within which, and 
the mnllnel' in which, notice of objection to any order may be made, and as tG 
the selection of, and the procedure before, a referee and the cost of the pro
ceetlillgs before a referee (including the remuneration of the referee). 

(7) Any order made untler this section may be revol.ed at any time in whole 
or in part by the secretary of state, without prejuuice to the making of a further 
order, 

(8) This section shall not apply to dOlllestic fuctories or workshops. 
(9) The secretary of state may by a special order made in accordance witk 

the l)!'oYisioDS of section l:lG of the factol'y and workshop act, 1901, extend 
the llIutters to which this section Ilpplies to matters other than those men· 
tionecl in this section, 

Ordet's under this section huve bl"en made by the Home Office in regard to-
(a) Drinking water, dated Octobet' 9, 1917 (see p. 98, on which the sub-

stance of this ordet' Is given). -
(b) I;'irst aiu, un ted October 12, 1917. (The terms of this order are given ill 

Appendix I, p. 133.) 
(0) Manufacture of tin plates, dated October 5. 1917, dealing with the pro

visions of protective clothing, cloakrooms, mess rooms, and facilltles for 
washing. 

(If) Use ot bichromate of potassium or sodium in tanning, dated March 2%, 
1918. dealing with the provision of protective clothing, first-aid appliances, 
cloakrooms, mess rooms, and washing facilities. 

, (e) Use of bicht'omale of potnssium or sodium in dyeing, other than job 
dyeing, dated March 22, 1918, dealing with the provisioll of protective clothing, 
first-aill appliances, cloakl'ooms, mess rooms, and washing facilities. 



APPENDIX I,-FIKST AID. 

OIWF.R D_\TED OCTonm I~, ID11. lUDZ BY THE SEC&ET.llIY OF STATE UNDER SEC

TION 7 (I) OF THE POLI('E, I' .... CTOIIIES. ETC_ (liISCELI ..... XEOl:S I'DOnSlONB), ACT, 

1111 6, IN nEG,\RD TO A1IBl:LANCE AND FIRST-AID AIlR.~NGEMEN'IB AT BT._\ST ~'UG

N,\CE8, COPPER 1I1J.l.S, moll' lULLS, }'Ot:NDRlES, AND MI!."TAL WOBKS. 

'In pursuance of SE'Ctioit 7 of the police, factories, etc, (miscella!leus pI'OV!

SIOIlI<), nct, 1916, I hereby make the following order, and direct that it shnll 
apply to all factories ill the following cLIlSseS: Blast furnaces, COppeI.' mills, 
Iron mUlll, foundries, metal WOI'lis. 

First flid, 

1, III every factol'Y to 'whil-h this order applies and in which the totalllUlUber 
of Ilel'8Ons employed i8 2;) or more the occllpiel' shall provide, in I'eadily 
accel<sible positions, .. first-aid" boxes 01' cupboarlls in the' Ilroportion of at 
leu st one to e\'ery 1;;0 persons, 

The number of .. first-aid" boxes or c\lpbonrds required under this pI'ovision 
shllll he calculated on the largest Dumbel' of persolls eOlploYed at anyone tillile. 
aud any odd number of persons less, than 1;:;0 shull be' reckoned as' 1;:;0; 
provhl~"I-

(I) Thllt an aUlllUlance rooul mailltllinetl in conformity with paragi'apbs 6, 7, 
and 8 of this onlel' IIII1Y he counted as Illle of tlle .. .lirst:aid" ooxes or cup
boards required by this or(ler, 

(Ii) That the requirement of .. first-aill" boxes 01' cupboards sl1l111 not npilly 
to n blllRt tumoce if an ambulance room is provided -anll maintained as 
a f 0\'eI'I8 ill. 

2, Ench .. first-old" hox or cupboard shall cont"in nt least-
(I) A copy of the fil',~t-ald kaflet issuetl by the factory dellflrtllumt of tbe 

Home Office; • 
(Ii) Three dozen sillull size steriiizl'ti dressings for injured' fingers, 
(III) One dm .. en medium size sterilized dressings fOl' injured bands or feet, 
(h-) One dozen large size steriiizetl dressings for otller injured parts, 
(,,) One bottle of eye drops, 
(\'i) Sterilized cotton wool. 
Each .. first-aid" hox or cuvbonrd shall be dlstincth-ely mnrk('(l, a 1](\ if 

newly pl'o\'ided after the dute of tllis oruer shnll be mnrked plainly with a 
white cross 011 a red ground, 

3, Nothing except 1Il'IIliances or requisites fOl' first aid shall be k!"pt ill a 
.. first-aid" box or cUllboard, 

4, Each" first-old" box 01' cUllboard sholl be I,ept stocked and in good 01'(\(>1', 

and shall be placed undt'r tbe chan:'!" of a responsible person, who shnll nlwnys 
be readily a\'ailalole during working hO\1l's, 

A notice or notices shall be affixed in every wOl'kl'oolllstntlng the nllllll! ot 
the person In chal'ge of the box or eUllbolll'd pl'o\'itletI In I'~;;pel't ot thnt r.lllllll. 
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Amliulclllce room. 

5. In e\"el'y factory to which this ol'der applies and in which the total nnmber 
of pel'sons employed is GUO or more the occup!el' shall provide and maintain 
In good order an ambulance room. ' 

6, The ambulance room shall be asellnrnte room used only f9l" the purpose 
of h'eatment and rest. It shall have a -floor space of not less than'l00 square 
'feet and smooth; hard, and -impervious walls and floor, and shall be provideu 
with ample means of natural nnd arliticiallightlng. It shall contain at lOO8t-

(1) A glazed sink with hot and cold water always amilable. 
(ii) A table with a smooth top. 
(iIil, Means fOl', sterilizing instruments. , 
(iv) A supply of suitable dreSSings, blllulages, and splints. 
(v) A couch. 
(\"i) A stretcher. 
1. Where persons of both sexes are e\llplo~'ed arrangements shall be made 

at' the ambulance I'oom for their separate treatment, 
8," 'The ambulance room shall be placet! umIt'l' the dlal'ge of a qualified nurse, 

,or oth!;!!" person, trained ill first aill, , ... ho shnll always be readily available 
dUl:ing working hours, an<1 shull keep a record of all cases of accidents and 
'sicI~n-ess treated a t the room. 

Ambl11c/Ilcc carriage. 

'9, At e\"Cry factory to which this order applies nnll In which tite total number 
of'persons employed is 500 or more the oecll1'iel' shull, for the purpose of the 
remo\'al of serious 'cases of aeddent 01' Sickness, provide 011 the premises ~nd 
maintain in good condition a suitably constructed ambulance carriage,unless 
he has made arrangements for olJtaining such a carriage wheurequil'ed from a 
hospital or other place in telephonic communication with the factory, 

10, This oroel' shall come into force 011 DecellllJet' 1, 1917,' 

nOME OFFICE, 

GEO, C.UE, 

Olle of Hi8 Majcsty's PrillCi/lU1 SeCl'etaries of State, 

n'1Litcllal1, Octqber 12, 1917, 

'An explnnatorl It!allet has beeD Il'Sued bl the lIome OIDee aod mal be hud 00 appii
cation. 



APPENDIX I.-MINISTRY OF MUNITIONS MEMORANDUM ON THE 
DUTIES OF WELFARE SUPERVISORS FOR WOMEN· (SOME

TIMES CALLED EMPLOYMENT SUPERINTENDENTS). 

!\UTE.-It is not suggested that all these duties should be imposed 
"pon the employment superintendent directly she is appointed. The 
size of the factory will to a certain extent determine the scope of 
hel' work, and in assigning her duties regard will of cOllrse be had 
to her professional ability to cope with them. 

These-officers are responsible solely to the firms that !!mploy them, 
and in no sense to the Ministry of Munitions. 

The experience which has now been obtained in natiorial alid other 
factories making ll1Uilitions of war has demonstrated that the post 
of welfare supervisor is a valuable asset tofactQry J;llsnagement 
whel'Her women are employed. Through this channel attention has 
Leen drawn to conditions of work, previously unnoted, which were 
inimical to the well-being of t.hose employed. The following notes 
ha\-e, therefore, been prepared for the information of employers who 
1m ve not hitherto engagea such officers, but who desire:to lmow. the 
l)Osition a welfare supervisor should tal<e and the duties and au
thority which, it is suggested, might be delegated to her. 

POSITION. 

It has generally been found com-enient that the welfare super
,·isor should be directly responsible to the general manager and 
should be given a definitf: position on the managerial staff in con
nection with the labor employment department of the factory. She 
is thus able to l'efer all matters calling for attention direct to the 
general manager, and may be regarded by him as a liaison between 

. him and the l"arious departments dealing with the women employees; 

DUTIES. 

The duty of a welfare supervisor is to obtain and to maintain a 
healthy staff of worlu:l'S and to help in maintaining satisfactory 
conditions for the work. 

In order to obtain a staff satisfactory both from tIle point of view 
of health and technical efficiency it has been founq to be an ad
,'anL'IO'e tobrinO' the welfare slll)en-isor into the business of selecting o 0 

women and girls for employment. 
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. I. The obtaining of a lLealthy staff.-Herfunction is to consider the 
general health, l>hysical capacity, and character of each applicant. 
As regards those under 16 years of age, she could obtain useful advice 
as to health from the certifying surgeon when he grants certificates 
of fitness. The management can, if they think fit, empower her to 
refer for medical advice to their panel doctor other applicants con
cerning. whose general fitness she is in doubt. This selection of em
ployees furnishes the welfare supervisor with a valuable opportunity 
for establishing a personal link with the workers. 
. Her function is thus concerned with selection on general grounds, 
while the actual engaging of those ~elected may be carried out by the -
overlooker or other person responsible for the technical side of the 
work. In this way both aspects of appointment receive full con
sideration. 

The management may find, further, that it is useful to consult the 
welfare supervisor as to promotions of women in the factory, thus 
continuing the principle of regarding not only technical efficiency but 
nlso general considerations in the control of the women in the factory. 

II. The maintaining of a healthy trtaff.-The welfare supervisor 
should ascertain what are the particular needs of the workers. These 
needs will then be found to group themselves under two beadings: 

(a) Needs within thefactory-Intramural welfare. 
(b ) Needs outside the factory-Extramural welfare. 

IlliTBAlII[l1RAL WELFARE. 

I. Supe7'vision of worNng conditlons.-The welfare supervisor may 
be made responsible for the following matters: 

(a) General behavior of women iuuJ girls inside tlte factory.
While responsibility for the technical side of the work must rest with 
the teclmical staff, the welfare supervisor should be responsible for all 
questions of general behavior. 

(b) T1'aiisfer.-The welfare supervisor would, if the health of a 
woman was affected by the particular process on which she is engaged, 
be allowed, after haTing consulted the foreman concerned, to suggest 
to the management the possibility of transfer of the woman to work 
more suited to her state of health. 

(0) Night 8upert·ision.-The welfare snpervisor should have a 
deputy for night work and should herself occasionally yisit the fadory 
at night to see that satisfactory conditions are maintained. 

(d) Dismissal.-It will be in keeping with-the general suggestions 
as to the functions of the welfare snperyisor if she is consulted on gen
eral gronnds with regard to the dismissal of women and girls;. 

- (e) Tile maintenance of healthy conditioIl8.-'this implies that sile 
ShOllhl, from the point of yiew of the health of the female employees, 
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!'lee to the general cleanliness, nntilation, and warmth of the factory 
~: nd keep the management informed of the results of her observ~t~ons. 

(f) The provision of seats.-She should study working condltions, 
so 118 to be able to bring to the notice of the management the necessity 
for the provision of seats where these are possible. 

II. Canteen.-Unless the factory is a small one, it. would hardly be 
possible for the welfare supervisor to manage the canteen. The man
ngpment will probably prefer to intrust the matter to an expert, who 
fihollidsatisfy the management in consultation with the. welfare super
"i~or on the following matters: 

(1) That the canteen provides all the necessary facilities for the 
wOlUcn workei·s; that is to say, suitable food, rapidly and punctually 
t>ef\"ed. 

(2) That canteen facilities are provided when necessary for the 
. women before they begin work, so that no one need start work without 

ha,'ing taken food. 
(3) That the canteen is as restful and as comfortable as possible, so 

that it serves 11 double purpose of providing rest as well as food. 
III. Supen'ision of ambulance rest room and first aid.-"'11ile not 

respom,ible for actually attending to accidents, except in smallfac
tories, the welfare supenisor should work in close touch with the fac
tOI'y doctor and nurses. She should, howe"er, be responsibl~ for the 
following matters: 

(I) She should help in the selection of the nlmes, who should be 
~cognized as belonging to the welfllre stafl'. 

(2) While not interfel'ing with the nurses in the professional dis
(·harge of their duties, she should see that their work is.carri~d out 
promptly and that the workers are not kept waiting long before they 
receive attention. 

(3) She should supen'ise the keeping of all records of accident and 
illness in the ambulance room. 

(4) She should keep in tOllch with all cases of serious accident or . 
illness. .. . 

It would furtller Le useful if she were allowed to be kept in touch 
with the compensation department inside the fll-ctory, with a view 
to ad,'ising on any cases of hardship that may arise. . 

IV. Supervuion of cloal.:roorns and sanitary cOnt'eniences.-The 
welfare supervisor should be held responsible for the following mat
ters: 

(1) General cleanliness. 
(2) Prevention of 10iteL·ing. 
(3) Prevention of pilfering. 
The management will decide what staff is necessary to assist bcr, 

nnd.it should be her duty to report to the managemen~ on these matters. 
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. V. Provision of ol:eralls.-The welfare supervisor should have the 
duty of supervising the protective clothing supplied to the women for 
their work. 

The weHare supervisor should keep in touch with all outsiu ~ 
agencies responsible for

(1) Housing.· 
(2) Transit facilities. 
(3) Sickness and matel:nlty cases. 
( 4 ) Recreation . 

. (5) Day nurseries. 
In communicating with any of these agencies it will no doubt be 

preferable that she should do so through the management. 
III. Records.-(a) The welfare supervisor should, for the pur

pose of her wodc, have some personal records of e.ery woman em
plbyee. If a card-index system is adopted, a sample card suggesting 
tIle necessary particulars which it is desirable should be kept by wel
fare supervisors is supplied to employers on request . 

. (b) The welfare supervisor should hate some way of observing the 
health in relation to the efficiency of the workers) and if the manage
ment approved this coilld be done-

(1) By allowing her to l{eep in touch with the wages department. 
She could then watch the rise and fall of wages earned by individual 
employees from the point of view that a steady fall in earnings may 
be the first indication of an impending breakdown in health. 

(2) By allowing her to keep in touch with the time office she should 
be able to obtain records ·of all reasons for lost time. From such 
records information can be obtained of sickness, inadequate transit, 
and urgent domestic duties, which might otherwise not be discovered. 
Here, again, if a card-index system is adopted a sample card for this 
purpose . can be obtained from the welfare and health section on 
request. 

(3) By l{eeping records of all cases of accident and sickness oc
CUlTing in the factory. Sample ambulance books and accident record 
cards can also be obtained from the welfare and health section. 



APPENDIX K.-CONDmONS UNDER WHICH EXPENDITURE ON THE 
PROVISION OF WELFARE SUPERVISION, CANTEENS, CLOAK
ROOMS. RECREATION, ETC., IN CONTROLLED ESTABLISHME.t ..... TS 
CAN BE REGARDED AS AN EXPENSE FOR PURPOSES OF EXCESS
PROFITS DUTY. 

UPE1I'DITlTllE 011' WELFARE C01l'DITI01l'S WITHIJI' THE FACTORY. 

The provision most frequently required incIud~ 
(1) Salaries of welfare supervisors, overalls and protective 

clothing. 
(2) Canteens, mess rooms, rest and ambulance rooms, cloakrooms 

and changing rooms, lavatories, baths, sanitary accommodation, and 
similar structures. 

(1) Expenditure on the salaries of welfare supervisors and the 
provision of overalls, protective clothing, etc., may be allowed in full 
as a working expense if approved by the ministry. 

(2) In order to encourage firms to make better provision for the 
welfare of their workers it has been decided to allow them to charge 
in thei~ accounts as a working expense a proportion (varying accord
ing to circumstances) of any outlay of this nature when maJ;ring up 
theil' accounts for the purposes of the excess-profits duty. 

Expenditure on ambulance rOoms and first-aid equipment will gen
erally also be allowed in full as a working expense, but where the 
ministry consider that the expenditure is excessive or that the rooms 
are permanent structures, which will have a substantial value after 
the war, the expenditure will be treated as capital expenditure, and a 
suitable amount will be written off as an allowance against excess 
profits, having regard to the probable postwar value of the rooms. 

In the case of canteens and mess rooms the canteen committee of 
the central control board were empowered to recommend that the cost 
of the building and equipment may be written off, if it is considered 
by the committee to be reasonable and economical; where this cost, or 
any part of it, was treated as a trade expense under this concession, 
the canteens or mess rooms must be maintained permanently in use 
-for the purpose for which they were provided. 

In the case of other accommodation some allowance 'in respect of 
the cost is given in certain cases in assessing the excess-profits duty, 
but schemes must be submitted to the ministry beforehand, and they 
will only be approved if the p1inistry are satisfied not only that the 

_ improved accommodation is necessary, but also that the scheme is 
reasonable and economical in construction and cost. It is a condi
tion of the acceptance of this concession that the firm undertakes to 
bear the cost of maintaining the accommodation, not only while it 
remains" controned," but afterwards. 
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CONTRIBUTIONS TO RECREATION SCHEMES OUTSIDE THE FACTORY. 

Where a recreation scheme has been approved by the welfare and 
health section of the Ministry of Munitions, the board of inland reve
nue are prepared to allow contributions on a capitation basis to be 
made by "controlled" establishments subject to the following con
ditions: 

(a) The board of inland revenue desire that applications shall be 
based on a capitation estimate, i. e., a rough estimate of the number 
of workers for whom it is proposed to cater must be drawn up, and 
a grant of so much a head asked for. 

(b) Managers of the factories concerned must be consulted from 
the first with regard to such schemes, as the money, in the case of 
controlled firms, does not come as a direct grant from the treasury, 
but when the scheme is approved by the welfare and health section 
any sum contributed by such firms is allowed as an expense for excess
profits duty. This means that while the firm has full discretion in 
making a contribntion, any contribution is in fact largely from money 
which would otherwise pass to the State. 

(c) Schemes should allow for expansion and should cater for a 
reasonable proportion of those employed. They may include both . 
men and women and provide for indoor and outdoor recreation. 

(d) The chief expenditure contemplated should be concerned with 
initial establishment or extension of premises, as ordinary running 
expenses should be covered mainly by the workers' own subscriptions. 

(e) In the case of schemes started on a comparatively modest scale 
a small capitation grant should be asked for, a proviso being made 
that an additional grant may be necessary later should the scheme 
prove a success. A grant of 6d. or 7d. [12.2 or 14.2 cents] a head may 
be sufficient at first, which may later require to be increased to 2s. 6d. 
or 3s. [60.8 or 73 cents], but if only a small number of workers is 
catered for out of possibly some thousands of employees it should be 
made clear whether-

(i) Other recreation schemes are catering for the rest. 
(ii) The proposal is to use a central club for committees and organi

zations which will affect large numbers outside its actual walls. 
(iii) Any schemes, such as dances or sports, are contemplated 

which will include large numbers. 
In the case of national factories the treasury is prepared to con

sider similar contributions. The procedure as far as the local recrea
tion committee is concerned is the same as for a controlled factory, 
i. e., the manager of the factory must approve the application for a 
grant, and the scheme must equally have the approval of the welfare 
and health section of the Ministry of Munitions. ' . 



INDEX. 
.. Page. 

Aorofd ... ta .............................................................................. 40.41.137-143.259 

~g~sIE~t~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:!:i~ 
Aeroplano dope, Homo Offi"" requiremeot ....................................................... 168.169 
Ap.ropi8ll8 dope, preventive maa.mre8 .......................................................................... 169,170 
Aeroplane dope. rooms and Mlblcl ................................................................ 168.169 
Aid poota. (8u Dressing station.) 
Alr.eleoa.......................................................................................... 177 
Ambulanoocarrl.I!8................................................................................ 364 

~:::~::J=::':.~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·ii64.M~ 
Anemia ........................................................................................................ 289,309 
Atm .. ph.re .• UmuJating ......................................................................... 177.178 

B. 
BacterIa........ ........................................... .................... .............. ....... 177 
B.thlngl .. iUU ................................................................................... 192.193 

i!;;;i~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~ .. ~~;~ 
Ilreak •• 8pe1ls. and P&uses ......... ~ ................. ; .............................. 87-91.254.265.31Ha3 

C. 
Canleen.. (Bu lDdustriaJ canteen&) 
CarbonJeocld...................................................................................... 177 
Central OOIltroJ b08rdU!qOor trafficl ........................................................... 126-.127.248 
Central control board Uquor tr..me • canteen committee ..................................... 122-125.127 
Child welfara. (8.. !emlty.) 

~!E!~!~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:ffi:m 
Clothing (proteetlve) ......................................................................... 200-202.261 
Oooolu.lOO8 ...................................................................................... 250-266 
CoovBleacent hom... ...................................... .................... ..................... 145 

&:bl:.~~!:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.~.~J 
D. 

Dayoo""'rI........................................................................................ 64 

r:~~~~]Im~~~lllmlmmmm~~mmm~mm~~~~~~~~~~m~~mmmll~~;~~:~~~§ 
DIsmlssBIs... ....... ................................ ................................................ 207 
Dressing .talloo.looBI.............................................................................. 143 
Drossing station. conlrBI .......................................................................... 144-146 

E~~~~.~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.~2,rsi 
DUBI tIIId tum .................................................................................... 181-183 

E. 
Employment berore the war. oondiUoos 01........ .............. .................................... 30 
EmploymentorboJ9 ....................................................... ;~...................... 69 
Employment or women and girls ............................................................... _3.252 
EOl:Blllment or .. orkera .............................................................. 206. 'Ji1T. 211. 235. 236 

I~~~~~f~t~~~~~~~~~lllllllll~llll:l~lll~l~:::m:m::::::m::ml~~~::d 
~;:~t ~c:!!'::}.~':::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·is~m 
I!;y .. t~ ........................................................................................ 100-162 

F. 
~aetoryand .. orkshopacw ................................................ 64.137.157.175.176.181.182.186 

aetory and .. orkshops. the ventilation 01. departmental committee on.. ............ .............. 176 

~=g=.:::'.nt::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·24~~;g: 
Factory. genarBI vantilatlon and ileatiDg ......................................................... 176-178 
I'atigua ••••••••••• _ .......................................••••••••••••••• ~ •••••• 139,140,251,262,304-308 

811 



372 INDUSTRIAL HEALTH ,aND EFFICIENCY. 

Page. 
Fatigu. and III health. the study of industrial................... ••••••••••••••••••••••• ............ 42--45 

J:ti~:; ~;II~~~::::::::::::::::::::::::::::::::::::::'::::::::::::::::::::::::::::::::::::::::::: :~ 
Fatigu., causation 01 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3+-36.283-288 

11i~\·:·\\\:\\\\\\\\:\\\:l\\il:lii\\ii\\\illiij\\::\l!\\··;~l!~!\\~~.~l 
Flooring ....•.•••••••••••••••••••••••••••••••.•.•.•.•...•.•••••••••••••••••••••••••••••••••••.... 175,176 

'Ji~~a~~;~~~:~~~~:~~~~::~ ~ ~ ~ ~~~ ~ ~ ~ ~ ~ ~ ~ ~ :~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~~~~~~~~~~~~; ~~~~~~ffi 
Fulminate ofmercury ••••••••••••••••••••.••••.••.....•••.••••••••.•.•.••••.••••••••••••••••••••• 170.171 

G. 

g=i.;gi.C&j·coiidiuons·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~ 
H. 

Headache •...••••••••••••••••••.•••.•.••.•••••.•••.......•.•••••••.••••.•.•.••••••••••••••••••••• 289.309 

~~~.:r.~ .. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'i~:~ 
I~::,~a~ii":::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'fi6.:~~~:~ 
Home Office ord.rs ...••••.•••••••••••••••••••••..••••••••••.••••••••• , 72.73,86,97.99,142,186,196,199,202 

I~':I~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.~~,.~46,~ 
I~t:::; ~t!':;":g i;,r: .::: :::::::::::::::::: :::::::::::::::::::::: ::::::::::::::::::::::::::::::::: ~~ 

IEEiii ~~~T:~ ~ ~ ~~~ ~ ~ ~~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~:, 
Hostels, eqwpm.nl. canteen and dining ball •••...•.........•.•.•••.••••••••••••••••••••••••••••• 357--359 

!~~gi:~r:;;~~~7::::::::::::::::::::::::::::::::::::::::::::::::::::~~:~~:~~~~:~~ 
Hours 01 work. extension 01 normal. • •••••••••.. .••. . . .. •. ••••• ••••••••••••••••••• •••••••••••••••.• 65-84 
Hours 01 work. legal restrictions on. ••••••••••••••.•........•..••••••••••••••••••••••••••••••••••••• 64,65 

I~~i:=::~!:~~:~~~~~~~:.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~ 
I. 

ru:~n!~iOii;WrlrOC::::::::::::: ::::::::::::::::::::::::::: ::::::::::::::: :::~~~~~.8:.~.~ .. ~~ .. ~, ~ 
t:~~i~: ~ :~~~; ii"i iime i-iii.;s:.:::: ::::: ::::::::::::::::::::: :::::::::::: :::::::::::::::::.~~:~07. ~ 

Er~r~:E~t:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~27,~ 
Industrlaloanteen buildlnl! .••.•••••••••••••••••.••.•..........•.•...••.•••.••••••••••••••••••••• U4-118 
Industrial cente.n. centrafbeatlng ••••.••••••••••..••••.......••••.•..•••.•••.••••.•••••••••••••• 116,117 
Industrlalcenteen. oooldng apparatus.... •••••••••••••••.. •••..••.. .•.. .••.••••. •.••••••••••••. ... U8 
Industrial oanteen. oonv.nl.nt hours.................................................... •••••••.... 120 
Industrial oanteen eqnlpm.nt ...•..•••••••••••••••••••••••..•....•.......•.•.••••••••••••• ,. U8,339-342 
Industrial oante.n loOd and diet ... I ............................................................... 119.120 

EiEia:!E=~~~~~:~~::::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::: m 
Industrial cent.en ventilation. heating. and llghtillf ..••.••••..••••...•••..•...••••.•.••••••••••.• 116.117 
Industrial dis.as ............................................................................. 157-174.260 
Industrial diseases. legislative provisions........................................................ .•. 157 

t~:::~::::;l':,"~enioi"w;,meii::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.~~~,~~ 
Industrial latlgue and ill bealth ••••••••••••••••••••••••••••••••••.•••.•.••••••.•••.•••••••••••••..• M 
Industrial unrest oommlsalon, report oL ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 81.96L~ 
!Ujuries and accid.nts ••••••••••••••.•••••.••••••••••••••••.••.•..•••.•.•.•......••.••••••••• 137-148, ~9 
~urI .. and accidents. aloohol oonsumptlon. • • • ••••••••••.•••••••••.••.•.•....•.••••• •••••••••••.• 140 
~urles and accid.nts. lootora of origin....... ... ............................... ..... .....••••••••.. 138 

m
uries and accld.nts. latlgue ••••••••• , ••••••••••••••••••••••••.••..•..•••••.•.•••••••••••••••••• 139.140 
uries and aocldents.llgbtlng...................... ••••••••••••..••....•••••••••••• ••••••••••••••• 140 
urles and accidents. prevenllon 01 .•••••••••••••••••••••••••..........•.•••.•••••••••••••••••••. 140,141 

!Ujurles and accidents. p.yohlcallntluen~ ••••••••••••••.•••••.•..•..••.•.•.••.••••••••••• _... .•• 140 
Injuries and accld.nts. sp.ed 01 productIon •••••••••••••••••••••••..•...•. ,. ••••••••••••••••••••••• 1311 
Injuries and acciden~L temperatur.......... ••••••••••••••••••••••...••.•..••••.•• ••••••••••••••••. 140 
Jnqulry Into the healill of women work.ra. ....................................................... ~297 



• INDEL 

r L. Page. 

[~~~iiii~iii:~i~~iii:::::iiiiji~ji!i!iii~:i:!jiiii:iii~~~~!ii:::~ 
t~~:r.o~~~:~I~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.~;.~~~rn 
Lighting iD IlIl'toriIIIJ and workBhOJll, report 01 the departmental committee on ................... 183.184 

t~~::::=: :..~: :::::: ::: ::::::::::::: :::::::::: :::::::::::::::: :::::: ::: :::::::::::::::::::::::: ~: 
tlf:,~f;.":':·· (8-';" c.mtiBl OODiroi ·Ii;,;.ccl.;····· ........ ........................................... 11K 

. Liver dopoeratlon.................................................................................. 163 
Lodgtnga ......................................................................................... 237.239 
Long boon ...................................................................................... 284,2811 

t= ::::::·.;;ci·~ii.;e::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.~:~:~~:~7.~: 
Loot time, causee 01 .............................................................................. 104-106 

t= ~~~:'.~~.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.~,.~,~~ 
Loot workan, _oIleaviDg ............................................................ : ...... 836.336 

N. 
Nailbrush..... ..................................................................................... 191 

~:;~':m~:=-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·i.i;~ioo;2s0,~ 
Nigh! employmenl 01 male YOIIIIg pertIOIIS, departmental CODUDJItH on............................. 1M 
~:~~: ::r~~Y= :f»r:r:;n" .................................................................... ~8 

5~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~;m 
0.· 

g;!Et~~:~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: =:~5 0_......................................................................................... 31 
0_ ••• ___ ............................................................................... 6IHM 

P. ra-. (8.8pe1Js.) 

Ei=i!b~~~~:~:~~~==:::==:::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~~ Plcrleacld......................................................................................... 173 PlecelBleI ........................................................................................ 107 
Poisonous gBSOII................................................................................... 170 
Poll ... lactortea, 8lO. (miscellaneous provisions), act ..................................... 13,137,361,363 
PnblJe order .................... _.......................... ................... ................... W 

B. 



374 INDUSTRIAL HEALTH AND EFFICIENCY. 

So ; • Page. 

~:~~rro~~~~~ :::::::::::::: :::::::::::::::: :::: ::::::: :::::: ::::::::::::: :::::::: .~: ~87. ~~ 
i~~~~~ :~~~:g:.:~~~~:: ::::::::::::::::::::: ::::::::::::::::::: ::::::::::::::::::::~;: ~~: ill; ~r:~i 
Sickn.ss and III h.alth .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•....• 128-136.257.258 

;1~gE~i~~~~C~l~~~~~~~~~H~~~HHHHHH~H~~~~~~~~mmm~m~~~:;1~ 
~~~fletY:e,;c;,w:agmeni· cif.:::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::. ~92. m 
Ir~~~~::~~:~ ~~~~~~~~~~~~~~~~~~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~~~~~ :~~~~ ~t~ 
Summary .......•••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••.• 250-266 
Sunday lahor .•.•••••••••••••••.••••••••••••••••••••••••.•.•.••••••••••••••••••••••••••••••••••• 93-98.255 
Surg.ry. (8u Dressing &t .. tlon.) 

T. 
TNT (trinitrotoluene) ..••.......•...•••••••••••.•........•.••••••••• '" .••••••••••••••••••••••••• 158-166 
TNT. choosing ofsultabl. work.rs.. ••••••••••••.•..•..•.•. •••••••••• •••••••••••••••••••••••••••••• 166 

~~~: :?~;:J?o~:~i:!~~::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::~65.!~ 
~r~""7:t:~~;~~::~~~~~\e::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::~~~:~·m 
Tetrachlorethane .••.•••..• , •.•••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••• 168-170 
T.tryl (tetraultromethylaullin) •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••... 171.172 

~~~~~~~~~~~~~~~i~~~i~~!!Wm:i~mmmi:mm:mm:~i~;i;~~;~;::~ 
U. 

Unit oll11umlnatlon ••••••••••••••••••••••••••• ,.... ...•.••••••••••••••••••••••••••••••••••••••••••• 185 

, v. 
V.ntil .. tlon ...••.•••.•••..•...•..•••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••• 1115.17&-183 
Ventil .. tion. he .. ting. and lighting .••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 17&-185 
Ventilation. local and .xhaust •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 181-183 
Vol .. til.subst&noos..................................... •••••••••••••••••••••••••••••••••••••••••••• 177 

W. 
Wages.... •••••••••••••••••••••••••••••••••••••••••. ..••••••••••••••••••••••••••••••••••••••••••••• 20~ 
Washing f .. cllitles.............. ••• ••••••••••••• •••••••••••••••••••••••••••• •••••••••••••••••• lB1-192.261 
Week..",d rest ..•• :. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.. 59 
W.ekly hours of employm.nt ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• : ••.. 65-84 

iHi~:~::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~;~i 
Wollare. favor .. hl. conditions for pregnant wom.D.......................................... ..•..... 314 
Wellare. outside the factory •.•.........•...•.•.•••••••••••••••••••••••••••••••••••••••••• 233-249.264-266 
Wellaresupervislon .••••••••••.•........•••••••••••••••••••••••••••••••••••••••••••••••••.....•.. 281.28a 
Wei I .. re su p.rvislon for boys and men ..•••••••••••••••••••••••••••• :..................... 223-aJa. 263. 264 
Wellare supervision for women and girls ••••••••••••••••••••••••••••••••••...........•...• 203-a2a. 262, 263 
W.llaresupervisors. duties and statu ..................................... 2OS-214.220.m,~!i30,3tI5.366 
Wellar •• uperVlsors. qualifications •••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••• 315-217 
Wellare supervisors. soloction 01 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 218.219 
Wellare supervisors, training ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 315-218 
Withdrawals............... •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..... 207 
Women •• mployment 01 .................................................................... 46-03.262.253 
Women •• mployment o!. arrangements for rest and moals ..••••••••••••••• , •••••••••••••••••••••••• 68.59 
Women, employment 01, management and supervision. _ ..... _ .... ........................................ 60-63 

~~::::~: ::::&l~~:~~? &r:i~~r~~:Jf:¥l:.'~~t.~~.~~~.~~.t~~~:::::::::::::::::::::::::::::::::: ~ 
Wom.n. employment of. sanitary condition olfactory ••••••••••••••••••••••••••••••••.....•.•..•... 59<~ 
Workers, .ngagement 01.. ............................................................ 206. ao7, 311. 335,..,6 
\" orkers, women, discharge or disappearance ............................................................ 334-338 
Working conditIons •••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ao7. 208 
W orkmeD'S OODl.PeDS8tion act •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _ •••• 167,168 



ADDITIONAL COPIES 
01' t'II1I PUBLlCA.TlOM M.&.Y BB P&OCU1I.BD '80M 

7Jd SUPERINTENDENT OF DOCUlIEK'IB 
GOVERNHENT PBlNTDfG OFFle& 

W ASHllfGTOlf, D. C. 

AT 

8G CENTS PER COpy 

V 



U. S. DEPARTMENT OF LABOR 
BUREAU OF LABOR STATISTICS 

ROYAL MEEKER. Comml •• loaer 

BULLETIN OF THE UNITED STATES t {WHOLE 230 
BUREAU OF LABOR STATISTICS f • •• NUMBER 

INDUSTRIAL ACCIDENTS AND HYGIENE SERIES: No. 18 

INDUSTRIAL EFFICIENCY 
AND FATIGUE IN BRITISH 
MUNITION FACTORIES 

REPRINTS OF INTERIM REPORT AND 
MEMORANDA OF THE BRITISH HEALTH 
OF MUNITION WORKERS COMMITTEE 

JULY. 1917 

WASHINGTON 
GOVERNMENT PRINTING OFFICE 

1917 



;< ~ ( ~V\ \j 4 ; 3): 94 I 3 I\,\ \"\. 

£7 

ADDITIONAL COPIES 
0", THIll PUBLICATION XA Y BE PROCURED nOJi 

THlI IJl1PEBlNTENDENT 011 DOCUlOIlITS 
GOVERNJlENT PRINTING OJIJIJCIC 

'WASHINGTON, D. C. 

AT 

20 CENTS PER COpy 

V 



BULLETIN OF THE 

U. S. BUREAU OF LABOR STATISTICS. 

WHOLE NO. 230. WASHINGTON. JULY, 1917· 

INDUSTRIAL EFFICIENCY AND FATIGUE IN BRITISH 
MUNITION FACTORIES. 

INTRODUCTION. 

The British Health of Munition Workers Committee was ap
pointed in the middle of September, 1915, by the Minister of Mu
nitions, with the concurrence of the Home Secretary, "to consider 
and advise on questions of industrial fatigue, hours of labor, and 
other matters affecting the personal health and physical efficiency 
of workers in munition factories and workshops." 

The composition of the committee is as follows: 
Sir George Newman, M. D. (chairman). 
Sir Thomas Barlow, Bart., K. C. V. 0., M. D.,]f. R. s. 
G. Bellhouse, Factory Department, Home Office. 
Prof. A. E. Boycott, M. D., F. R. S. 
J. R. Clynes, lL P. 
E. L. Collis, lL B., Factory Department, Home Office. 
W.1L Fletcher, M. D., F. R. S., secretary of Medical Research 

Committee. 
Leonard E. Hill, M. B., F. R. S. 
Samuel Osborn, J. P., Sheffield . 

. Miss R. E. Squire, Factory Department, Home Office. 
Mrs. H. J. Tennant. 
E. H. Pelham (secretary). 

The committee took evidence in various industrial centers from 
employers, representatives of workers, and other interested persons, 
and made numerous special studies and investigations. In addition, 
members have visited a large number of factories and workshops, 
and discussed matters with the management, with foremen, and with 
individual workers. With this information, and having the advan
tage of the special knowledge and experience already possessed by 
members of the committee, it has published up to the present time 
(June, 1917) 17 memoranda, dealing with one or more of the sub
jects intrusted to it. 

7 



8 EFFICIENCY AND FATIGUE IN BRITISH' MUNITION FACTORIES. 

As these memoranda are the work of a committee especially quali·· 
fled by technical knowledge and special experience, and as they con
tain many suggestions and recommendations made with the purpose 
of securing maximum output over a period of months, or even years, 
and at the same time safeguarding the health and physical efficiency 
of the workers, it is believed that their reproduction at this time may 
bG of value in a similar way to industry and labor in this country. 
In pursuance of this plan the related subjects in memoranda Nos. 1 
to 15, inclusive,t have been brought together and reprinted as bul
letins of the United States Bureau of Labor Statistics under the fol
lowing titles: 2 

BULLETIN NO. 1121, HOlJRS, FATIGUE, AND HEALTH IN BRITISH llUNITIOlT 
FACTORIES. . 

Sunday Labor (Memorandum No.1). November, 1915. 6pp. 
[Cd. 8132.] 

(Summarized in MONTHLY REVIEW of the U. S. Bureau of Labor·Statistics, 
May, 1916, pp. 66, 67.) . 

Hours of Work (Memorandum No.5). January, 1916. 9 pp. 
[Cd. 8186.] 

(Summarized in MONTHLY REVIEW, June, 1916, pp. 77-79.) 

Statistical Information Concerning Output in. Relation to H<;mrs 
of Work (Memorandum No. 12). (Report by H. M. Ver
non, M. D.) August, 1916. 11 pp. [Cd. 8344.] 

(Summariz!!d.in MONTHLY REVIEW, December, 1916, pp. 105-119.) 

Industrial Fatigue and its Causes (Memorandum No.7). Jan
uary, 1916. 11 pp. [Cd. 8213.] 

(Summarized in MONTHLY REVIEW, June, 1916, pp. 79-81.) 

Sickness and Injury (Memorandum No 10). January, 1916. 10 
pp. [Cd. 8216.] 

(Summarized in MONTHLY REVIEW, June, 1916, pp. 88-90.) 

Special Industrial Diseases (Memorandum No.8). February, 
1916. 8 pp. [Cd. 8214.] 

(Summarized in MONTHLY REVIEW, June, 1916, pp. 83-88.) 

Ventilation and Lighting of Munition Factories and Workshops 
(Memorandum No.9). January, 1916. 9 pp. [Cd. 8215.J 

(Summarized in MONTHLY REVIEW, June, 1916, pp. 81-83.) 

The Effect of Industrial Conditions Upon Eyesight (Memorandum 
No. 15). October, 1916. 8 pp. [Cd. 8409.] 

(Summarized in l.~ONTHLY REVIEW, April, 1917, pp. 538-540.> 
I Memoranda Nos. 16 and 17 were not available at the time these bulletins were looued. 
s'rhe list here given contains only the memoranda of the Health of Munitions Workers 

Committee. Each of the bulletins, however, Includes also other official and nonofficial 
material deallng with related subjects. The contents of Bulletins 221, 222, and ~23 are 
given In tull on pages 195 and 196 of this bulletin. . 
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Bl1LLETI •• 0. 181. WELI'AllE. WORK IN BRITISH Jll1l1rITIOlir I'ACT01UES. 

'Welfare Supervision (Memorandum No.2). December, 1915. 7 
pp. [Cd. 8151.] , 

(Summarized In MONTHLY RF.vIEw, May, 1916, pp. 68, 69.) 

IndUl:;trial Canteens (Memorandum No. 3)~ Novernber, 1915. 7 
pp. [Cd. 8133.] 

(Summarized In MONTHLY REVIEW, May, 1916, pp. 69, 70.) 

Canteen Construction and Equipment (Memorandum No.6). 
(Appendix to No.3.) January, 1916. 7 pp. and plates. 
[Cd. 8199.] 

(Summarized In MONTHLY REVIEW, June, 1916, p. 91.) 

Investigation of Workers' Food and Suggestions as to Dietary 
(Memorandum No. 11). (Report by Leonard E. Hill, F. R. 
S.) August, 1916. 11 pp. [Cd. 8370.] 

(Summarized In MONTHLY REVIEW, January, 1917, pp. "56, 57.) 

Washing I<~acilities and Baths (Memorandum No. 14), August, 
1916. 8 pp. [Cd. 8387.] 

(Summarized In MONTHLY REVIEW, January, 1917, pp. 150, 151.) 

Bl1LLETur lIrO. a23, EIIPLOYKEIifT 01' WOllEN AND 111VElifILES Ilif GREAT 
BRITAIIif Dl1RIlirG THE WAR. 

Employment of Women (Memorandum No.4). January, 1916. 
10 pp. [Cd. 8185.] 

(Summarized In MONTHLY REVIEW, June, 1916, pp. 74-76.) 

Juvenile Employment (Memorandum No. 13). August, 1916. 8 
pp. [Cd. 83G2.] 

(Summarized In MONTHLY REVIEW, December, 1916, pp. 92-97.) 

Since the publication of these bulletins memoranda Nos. 16 and 17 
have become available and are included in the present bulletin, which 
also contains a reprint of the interim report (except memoranda 
Nos. 7 and 12, entitled, respectively, "Industrial fatigue and its 
causes," and" Output in relation to hours of work," both reprinted 
in Bulletin No. 221) of the Health of Munition Workers Commit
tee, published in February, 1917, and entitled" Industrial efficiency 
and fatigue." This title has been given to the present bulletin, 
which covers the following subjects: 

Bl1LLETllIf .0. 230, IIIfDl1STRIAL EI'FICIElirCY AIlfD FATIGUE IN BRITISH 
Jll1l1rITION FACTORIES. 

The comparative efficiencies of daywork and nightwork in muni
tion factories. 15 pp. 

The causes and conditions of lost time. (Report by T. Loveday, 
M. A.) December, 1916. 35 pp. 

Incentives to work, with special reference to wages. 16 pp. 
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Medical studies. (Reports by Capt. ·T. H. Agnew, R. A. M. C., 
and by Miss Janet Campbell, M. D., and Miss Lilian Wilson, 
M. D.) October, 1916. 37 pp. 

(These four reports summarized in MONTHLY REVIEW, July, 1917, pp.14 to 19.) 

Medical certificates for munition workers (Memorandum No. 16). 
February, 1917. 4 pp. [Cd. 8522.] 

Health and welfare of munition workers outside the factory 
(Memorandum No. 17). January, 1917 •. 9 pp. 

(Tobe'Summarized in MONTHLY REVIEW, August, 1917.) 

In the present bulletin there is first presented a summary of the 
more important findings of the committee, followed by a reproduc
tion in full of the studies and memoranda referred to. 



SUMMARY OF THE COMMITTEE'S CONCLUSIONS. 

In its interim report here reproduced in part, the Health of 
Munition \Vorkers Committee first presents the results of a quite 
exhaustive investigation, supplemented by- experimental tests and 
comprehensive medical studies of individuals, into the comparative 
efficiencies of workers on the day and night shifts, with a view to 
determining whether or not hours worked at night unfavorably 
affect the capacity of the workers, and if so, the extent to which this 
impaired efficiency is reflected in reduced output. 
It may be stated at the outset that the data collected are in all 

cases prejudicial to night work, which is therefore, although necessary 
in the present crisis, to be considered undesirable. But granting 
that night work must be performed, the committee found that the 
rate of output on the night shift is substantially the same as on the 
day shift, where both shifts are managed on the discontinuous sys
tem, but that continuous night work is productive of definitely less 
t:Jutput than discontinuous night work. Among men working on a 
'continuous day system it appears that the rate of output may be less 
and the loss of time greater than when they work on a discontinuous 
fystem, while among women of 19 years of age and upward, working 
for alternate weeks on day and night shifts, the timekeeping seems 
to be eyen better maintained than when working on permanent day 
",Lifts. The practical conclusion at which the committee arrives is 
that both men and women can more profitably be organized under 
the discontinuous than under the continuous system of night work. 

The causes and conditions of lost time werb considered by the 
committee from two standpoints-lost time due to uncontrollable 
causes, chiefly sickness, accidents, weather, etc., and lost time at
tributable to controllable causes, that is, intemperance, overtime 
work, discontent with working conditions, etc. Particularly is the 
unprofitableness of extensive overtime emphasized, the committee 
showing how time gained by extraordinary hours may be lost in 
normal hours even under favorable factory conditions. This is illus
trated by citing the engineering department of a firm engaged in 
heavy work where the normal day-shift week is 53 hours and the 
night-shift week is 60 hours, in which 53 per cent of the time gained 
by overtime work in a given four weeks in May, 1916, was lost by 

. bad timekeeping and sickness, while 59.6 per cent was lost in a given 
11 
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two weeks in June, 1916. This high percentage of loss,it was found, 
is mainly due to a very high sickness rate, itself the result of long 
hours on heavy work since the beginning of the war. In four se
lected cases where timekeeping was reasonably good and records 
carefully made, the unavoidable loss, chiefly due to sickness, was more 
than half the total loss. The strain of long hours seems to have had 
its effect not only upon operatives, but on officials and foremen who 
have broken down in considerable numbers. 

Another fruitful cause of lost time characterized by the committee 
as " uneconomical" and" unprofitable" is the practice long followed 
in Great Britain of requiring workers to put in a brief period before 
breakfast, the pause for the morning meal and the noonday meal 
constituting the so-called "two-break system" in contradistinction 
to the" one-break system," where operatives go to work after break
fast. In one factory working 53 hours per week and requiring work 
before breakfast 30.9 per cent of the men lost 5 per cent of the 
possible normal hours, while in another factory also working 53 
hours per week and requiring no work before breakfast only 1 per 
cent of the men lost 2.38 per cent of the possible normal hours, both 
ayoidably and on account of sickness. It is the opinion of the com· 
mitteethat work before breakfast gives inferior output, lowers 
health, and leads to great loss of time as the first spell is so fre
quently missed, and it is suggested that the practice has been ad
vantageously abolished both prior to and even during the war and 
ought not to be instituted in any factory opened during the further 
course of the war. . . 

In considering the matter of incentives to work, with special refer
ence to wages, the committee was impressed by the fact that earnings 
influence the health and efficiency of workers, and that output may 
be influenced by the wage system in force. Many munition workers 
are paid for the time during which work is done, but this system was 
found to have no direct influence in stimulating inclination to work~ 
since some workers may keep well within their powers while others, 
whose inclination to work is greater, may feel it is a grievance that 
extra work brings with it no extra rate. Payment by the piece, how
eyer, seems to bring a direct stimulus to bear upon the natural 
inclination to work. An illustration of these facts is presented 
in a table giving a comparison of time wages and piece rates, 
showing that 17 girls drilling fuses and working on the piece
rate basis in one week increased their output by 24 per cent on 
the day shift and by 40 per cent on the night shift, over what 
they were able to accomplish when doing the same work on a 
time-rate basis. Similarly, three girls retappmg fuses by hand, 
working on a piece-rate basis, increased their output 28 per cent on 
the day shift and 48 per cent on the night shift over their output 
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when working on a time-wage basis. For a wage scheme to act as an 
incentive to workers, it must be easily understood and equitably 
adjusted, must offer opportunity to spend the money earned, must 
create in the workers a. desire to earn more, and must not lead to 
overspeeding. If the work is repetition work, such as is carried 
on in munition factories, especially if it be monotonous, it would 
seem that piece rates may be expected to give a greater output 
than time wages. Appended to the report is a discussion of wage 
systems in force in munition factories. 

The medical studies, comprising Part II -of the interim report, 
deal with examinations of 1,543 men over military age, 1,509 boys, 
and 1,326 women and girls employed in factories in all parts of the 
country. Though evidence was found of strain and fatigue, the 
majority of the workers appeared to be in good health at the time of 
the examinations "and the medical examiners undoubtedly found 
less ill health than they anticipated." However, the committee does 
not assume that because no. serious breakdown in health has yet 
occurred the risk of future breakdown is negligible. With reference 
to the men, sleepiness on the night shift, headache, footache, and 
muscular pains, coupled with nervous symptoms, are noted as the 
most common signs of overwork. Among the 1,543 men examined 
the time lost during 12 months from all causes was 12,964 days, of 
which 20 per cent was due to accident and 80 per cent to sickness. 
The examination of women and girls emphasized the importance of 
adequate provision for the health and comfort of the workers. 

The report describes the factory and social environment of the 
employees, and information is ·given as to the conditions under 
which workers lived and labored during the period covered by the 
investigation, including such matters as nature of the food eaten, 
housing and transit, the amount of sleep obtained by workers when 
on day shift and night shift, respectively, and the employment of 
married women. 

Memorandum No. 16 includes a. form of medical certificate for 
munition workers. 

Quite as important as welfare supervision and comfort of workers 
while on duty is the consideration of their health outside the factory. 
To this question the cominittee devoted some study, the result of 
which is reported in Memorandum No. 17. In the present crisis 
many women and girls are exported for work in munition factories, 
and the committee is of the opinion that it becomes the duty of the 
State suitably to house these transplanted workers and secure the 
safeguards needful for their health and morals. Suggestions to 
this end are included in the memorandum on "Health and welfare 
of munition workers outside the factory," which is reproduced 
herein. 



THE COMPARATIVE EFFICIENCIES OF DAY WORK AND 
NIGHT WORK IN MUNITION FACTORIES. 

1. Civilized nations have recognized that except in case of neces
sity or in times of great emergency night work is undesirable; but 
the sudden and urgent demand for output which the present war 
has brought with it has necessitated much night work for all classes 
of operatives. 

2. Many general considerations would require examination if the 
whole question of night work in industries were under review, 
such as-

(1) The remotely injurious effects of permanent night work, 
effects which are not manifested until after a long latent period; 

(2) The disturbance of normal home life; and 
(3) The undesirability of hours which necessitate the passage of 

young women through the streets of large towns during the night. 
The moral side of this question is of undoubted importance, but 

the committeee have before them no facts, either collected by their 
investigators or published elsewhere, which can be made the basis 
of useful discussion. The following remarks by Prof. Loveday are, 
however, of interest. He reports that a certain firm had decided to 
discontinue a three-shift system, and that "one reason is the ex
tremely bad time kept in the night shift. In bad weather, with 
darkened streets, many women seize any excuse for not going down 
to factories at 10 p. m." 

Although of extreme importance when night work is envisaged as 
a permanent feature of our civilization, these considerations do not 
assume the same place when we are dealing with an admittedly 
temporary state of things. 

3. The committee, however, is avowedly taking a short and not a 
long view of the subject, and is solely concerned with the factors 
which are of importance during the present emergency. Thus, to 
take an extreme case, were it to be shown that the efficiency of night 
work, measured in terms of output, were but a small fraction of that 
of day work, it would not necessarily follow that night work should 
be discontinued. If the night workers produce any appreciable 
quantity of manufactured articles, their employment increases 
the absolute supply of munitions, and is therefore justifiable; 
provided always that the lower efficiency is not an indication 
of such damage to health as must, in the near future, involve a 

14 
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diminution of the already limited supply of available labor, and, 
therefore, in the end, a diminution of gross output before the neces
sity for a maximal supply has passed away. Conversely, a high de
gree of relative efficiency in night shifts would not justify the system 
if it were purchased by a rapid exhaustion of the health and strength 
of available workers. 

4. Judgment on this restricted aspect of night work must be based 
upon a knowledge of both the comparative output efficiency, and of 
the prevalence of invalidity, sickness, and bad timekeeping among 
night and day workers. 

5. In view of the grave objections which have been urgea agamst 
night work on medical and physiological, as well as on purely 
economic grounds, especially in the case of women, the committee 
became anxious as to the possibility of grave results to health ensuing 
with diminished output as a consequence. They therefore some time 
ago instructed investigators to study this closely. This study seemed 
the more urgent as no accurate data were available upon which con
clusions could be based as to the least harmful system of employing 
persons by night, and the committee in an earlier memorandum (No. 
5, sec. 17) found it necessary to leave the matter sub judice. 

PREVIOUS PHYSIOLOGICAL OBSERVATIONS. 

6. The temperature of the human body is not constant, but is 
known to exhibit a distinct cycle during the 24 hours, the maximum 
appearing between 4 p. m. and 8 p. m., and the minimum between 
2 a. m. and 6 a. m. The difference, although the actual maxima and 
minima are not the same in different persons, may be said to be 
between 10 and 20 F. The natural explanation of this cycle is that it 
reflects the diurnal variations of bodily combustion, in particular 
that going on in the muscles; and this surmise is borne out by numer
ous observations, such as those of Simpson 1 and> Johannsson 2 to the 
effect that absolute muscular rest in the fasting condition greatly 
reduces the amplitude of the daily variation. Gibson,s Osborne,4 
and Simpson have also shown that the temperature cycle conforms to 
local time; that is to say, if a person's day maximum has been found 
to occur at 6 p. m. (New York time) in New York, it still occurs at 
6 p. m. (Greenwich time) when he comes to Glasgow, and not at 
1 p. m., as it should were the rhythm independent of bodily activities. 
It ought, therefore, to follow that the temperature cycle in a man 
who works at night and sleeps by day is reversed, the maximum 
appearing in the early morning and the minimum in the early even-

t Trans. Roy. Boc., Edln. XLVIII (Part II), 1912, p. 231. 
• Skand. Archlv. fiir Physlolog. VIII, 1898, p. 85. 
a AmerlcBn J ourn. Med. Be., 1905, p. 1048. 
'.louro. Physiology (Proc. Phys. Soc.), 1908. 
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iilg. Some observers, such as Jaeger; who reported on army bakel's, 
claimed that the expected reversal really occurred; but their methods 
were inexact, and the careful observations of Benedict 1 led to the 
conclusion that the curve was modified, but not reversed; rest and 
sleep during the day lowered the temperature, but work during the 
night did not appreciably raise it. 

Thi!l result is susceptible of two explanations. Either the cause 
of the diurnal rhythm lies deeper than variations of metabolism, or, 
in a society the habits of which are based upon the allocation of 
daylight hours to work and hours of darkness to rest, the minority 
which strives to change its habits is practically unsuccessful. That 
the second explanation is the true one has been demonstrated in two 
ways. A colony of monkeys can be subjected to much more rigid 
discipline. than can human beings, and the routine of its existence 
can be completely inverted. Simpson and Galbraith 2 performed 
such an experiment and found that in monkeys, kept active at night 
and allowed to sleep in light and sound proof cages by day, the 
temperature rhythm was completely reversed. 

The second proof is furnished by the observations of Linhard, 
who was medical officer to the Danish Arctic Expedition of 1906-08. 
During the polar night all work, practically speaking, is done in
doors and by artificial light. When the lamps are put out, which is 
done at a fixed hour determined by the commander, it is night;. 
when they are relighted it becomes day. External temperature 
changes are slight in extent. An experiment was carried out by 
delaying bedtime once four hours and then eight hours, and by in
serting an extra meal, so that in two days a complete reversal of 
" night" and "day" was effected. More than half the 26 members 
of the party felt just as usual so soon as the transition had been ac
complished; by the end of five or Six days only a few were a little 
indisposed to work, not sleeping so- well at "night" and becoming 
sleepy at odd times of the" day." The function which was changed 
with the utmost difficulty was the time of defrecation, and in some it 
took about a week before this occurred at the "normal" time. - All 
the temperature curves taken pointed to reversal of rhythm, a delay 
of adaptation being found in the cases of those few who experienced 
some difficulty in at once adapting themselves to the changed con
ditions. 

These results are of considerable practical importance. They 
show clearly, at least for the period of the experiments, that the 
accustomed routine of day work and night rest can be reversed, with
out injury to health or efficiency, but they also show that a necessary 
condition is that the workers must either be endowed with more than 

'American Journ. I'hYRlology, XI, 1904, p. 143. 
I TranB. Roy. Soc., Edin., XLV (Part I), 1905, p. 65. 
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common powers of self-control to enable them to surmount the tempta
tion to make the best of both worlds, or must live under strict dis~ 
cipline. The evidence collected by the committee's investigators 
pluCt's many permanent night workers, whether judged by the test 
or output or of lost time, in an unfavorable light in comparison with 
duy wOl'kers, and the explanation is probably contained in the pre
ceding sentences. 

METHODS OF NIGHT WORK. 

7. The·main distinction is between what may be termed continuous 
night work, in which employees work by night and do not attend the 
shop at all in the daytime, and discontinuous night work, in which 
the employees pass into the night shift at regular intervals, generally 
every other week. Between the extremes of entirely continuous 
night work and regular weekly alternation, all variations 'may exillt 
and many have been found in practice. 

FEMALE LABOR. 

I.-oVTPVT. 

8. DiscontinuofU employment 0/ women in night 8M/t8.-The 
first data to be considered 1 were provided by Dr. H. M. Vernon, and 
this material is of rather special importance, because Dr. Vernon was 
able to compare the effeet of different systems in the same factory. 
The particular data relate to girls engaged in a cartridge factory, 
and as several of Capt. Greenwood's analyses also refer to cartridge. 
work, a portion of Dr. Vernon's description of the processes is here 
given: 

In the making of small-arm ammunition the brass cartridge cases pass 
through 16 main processes, In addition to the annealings, whilst the bullets 
l'as-OJ through 11 processes. (NOTE.-The exact number is not the same in all 
factories, certain operntions being combined.) The operations are cnrried out 
almost exclu~ively by women nnd girls, nnd represent the ncme of monotonous 
r!'p .. tltion work, for no Individual operation takes more thnn about a second 
to perform. In about halt of tbe cartridge case operations the rate of produc
tion III to BOwe extent limited by the nature of the machinery, for in four of the 
.. draws" nnd In the subsequent rectifying and pierCing processes the cartridge 
f'Il8CS are Inserted one by one into holes at the periphery of n horizontal wheel, 
which slowly jerks onward nbout twice a second. As most of the operatives nre 
nble to fill in nearly nil of the holes, it follows that the quickest of them are 
unable to reap the full benefit of their quickness. and so the range of variation 
in the output of the quickest and slowest workers is somewhat smaller thnn in 
most of the other operations. 

1 The Information C!oJlected by the C!ommlttee's varlou. investigators of which use Is 
IWlde In tbls Inemorandum has been embodied In several reports, frequently of nn elab
orate character. which discus. In detail many problems receiving only a passing reference 
in tbls memorandum. Tbe committee des:lre to state· that tbe extracts given do not al
wa)'B completely repr_nt the amount of work performed by the Investigators, or In 
BOme cas ... tbe precise deductions drawn by then>. 

l05796°-Bull.230-17--2 
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There are also, as Dr. Vernon points out, some differences in the 
demands made upon muscular power on the one hand and alertness 
on the other. "Head-trimming," for instance--an operation in which 
the cartridge. case is inserted in a. machine operated by pulling a 
lever-requires a fair amount of muscular exertion. In" mouth 
reamering" the girls take up a handful of cartridge cases and slip 
them on and off a rotating taper hand mill, or roughened spindle, at 
th~ rate of about three a. second. This requires more alertness and 
quickness than the other operations. In a. few of the processes, such 
as "countersinking" and "mouth boring," the pace is set by the 
operator, for the machine is not acting until she presses a lever or 
pedal. (These two operations did not come within the scope of Dr. 
Vernon's inquiry.) 

9. Dr. Vernon's data relate to 29 women on "second draw," 39 on 
"l1ead-trimming," 24 on "second cut-off" (sometimes called" edg
ing"), and 20 on "reamering." They worked on the discontinuous 
system, changing weekly; the average hours worked were 51.7 by 
day, 55.9 by night, and the period of observation was 22 consecutive 
weeks from January 3, 1916. 

Taking the mean hourly production over the whole period to be 
100, Dr. Vernon found means for the four sets on day-shift of 99, 
101, 100, 99, and for the same workers on night shifts 101, 99, 100, 
101. If each night average be divided by the corresponding day 
average and the result multiplied by 100 to render the figures com
parable with those of Capt. Greenwood-who has usually adopted 
such a ratio as a. comparative figure--we have 102, 98, 100, 102. 
Multiplying each of these figures by the number of girls concerned 
in each, adding the results together and dividing by the total number 
of girls, we reach 100.1 as the mean of the whole series; i. e., perfect 
equality between the mean hourly outputs. This equality is not, 
taken by itself, a proof that night work produces no injurious ef
fects upon output. Thus, were night work harmful, its effect might 
react upon the subsequent day work, so that the general average was 
lowered, although the ratio between the day and night production 
might be that of equality. Dr. Vernon was able to test this point by 
comparing the performances of girls on continuous or discontinuous 
day or night work in the same factory, and found that the comparison 
was not unfavorable to the discontiDuous system with weekly changes. 
The details of this investigation will, however, be more conveniently 
considered in the section devoted to the study of continuous night 
work. 

10. The above investigation relates to discontinuous night work 
with a weekly change. Dr. Vernon also investigated the effects of 
a fortnightly change in the case of 41 women engaged on bullet 
operations. The period available for study was shorter and the data. 
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complicated by irregularities in the supply of material to the night 
shift, but Dr. Vernon concluded that the hourly output was probably 
somewhat better in the night shifts than in the day shifts. 

11. lie secured more extensive data in the case of women turning 
aluminium fuse bodies on capstan lathes. Two groups were avail
able, one of them-21 in number-for two 4-week periods; the 
other-26 in number-for three 4-week periods. The average out
put in the second week of each fortnight on day shift was 3 percent 
greater than in the first week, and that in the second week of each 
fortnight of the night shift 5 per cent less than in the first week, 
but the a verage output in night shifts was 7 per cent higher than that 
of day shifts. Dr. Vernon writes: 

The probable reason of this unexpected excess of output is an interesting 
and Important ona. It depended on the better Ilrrangement of spells of 
work and rest pauses of the night shift. This shift usually worked 
six nights a week. from 6.30 p. m. to 10.30 p. m., from 11.30 p. m. to 3 a. m., 
and 3.30 a. m. to 6.30 a. m., or for spelJs of four hours, three and a half 
hours, and three hours, separated by breaks of one hour and half an hour.' 
The day shift, on the other hand, usually worked from 7 a. m. to 12 noon, and 
1 p. m. to 6 p. m., or for two spells of five hours each, except on Saturday, when 
they worked for spells of four and three-quarters hours and four and a quarter 
hours, and on Sunday, when they worked for two spells of four hours each. 
A spell of five hours is probably too long for almost any type of labor, and it 
was certainly too long for women engal;ed in moderately heavy lathe work. 
Careful observation shows that during working hours the women on day shift 
took voluntary rest pauses which amounted altogether to over an hour out of 
the 10-hour day, in addition to the hour or so of compulsory rest required for 
attention to the machines by the tool setters. These rests were taken at 
Irregular and often unsuitable intervals, while the night-shift workers -Fere 
compelled to stop work at times which divided the working hours into spells 
of suitable duration. 

12. In face of these peculiarities it would not, as Dr. Vernon 
points out, be logical to regard the results as demonstrating the 
superiority of fortnightly changes of shift over weekly changes, and 
his results for the latter system have been shown to indicate a prac
tical equality of hourly output between the day and night shifts. 

13. Capt. Greenwood has furnished the committee with five sets 
of data having reference to the discontinuous night work of women. 
Three of these relate to cartridge factories, one to lathe work on 18-
pounder shell fuses, and one to certain operations in the manufac
ture of 9.2-inch naval shells. These data have an advantage over 
those supplied by Dr. Vernon in respect of numbers of individuals 
studied, but they are inferior in that the length of period available 
for study was usually shorter, and the exact number of hours worked 
was not always recorded in the factory. The method of statistical 
comparison adopted in all but one of the series (for which the neces
sary particulars were unattainable) was to treat each individual 
worker separately. Her average hourly output by night was divided 
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by her average hourly output by day, and the result multiplied by 
·100. The mean of the resulting percentage ratios was then taken to 
characterize the group, regard being had to its" probable error." 

14. The first series consisted of 50 girls engaged on cartridge-case 
operations, observed through 12 weeks, from April 8,· 1916. The 
mean weekly hours worked were 52 in day and 55 in night shifts. 
The mean percentage ratio of hourly output by night to hourly out
put by day was 101.5±0.5,1 i. e., there was no significant difference. 
Even the apparent increase of 1.5 per cent, however, slightly exag
gerates the difference; for the outputs improved on the average from 
the beginning to the end of the period under observation to the ex
tent of rather less than 0.5 per cent per week. As the series begins 
with a day week and ends with a night one, it would be expected 
that, if the conditions ~ere identical, the night production would be 
slightly higher, since, on the average, the night work is a week later 
than the day work. Deducting 0.5 per cent from the 101.5 per cent, 
we reach a value which is within a fraction of Dr. Vernon's. This 
series, therefore, is completely concordant with the previous one. 

15. The second of Capt. Greenwood's series is also derived from a 
cartridge factory and refers to 11 bullet-shop operatives, observed 
from the week ending April 29 down to the week ending July 15, and 
27 workers in the case department, observed from the week ending 
January 23 to the week ending April 2. The average number of 
hours worked were, for both the bullet sample and the case sample, 
55 by day and 49 by night. The average for the bullet workers is 
not typical of the ordinary conditions, as the first week of the period 
observed was broken by holidays. Further, the case workers changed 
weekly, but the bullet workers, with one or two exceptions, worked 
every third week on night shift. The mean percentage ratio proved 
to be 89.3 -+- 0.7 for the case workers and 95.9 ± 1.7 for the bullet
shop workers. In commenting on these results, Capt. Greenwood 
points out that the second figure is not, having regard to its probable 
error, significantly different from 100, and that the fOrlner is based 
upon observations in the winter months, a fact which is apparently of 
some importance, as in another series, which will be considered later, 
the same relative disadvantage of night workers in the winter is 
found. This observation indicates that in this factory the hourly 
output in night shifts is somewhat lower than in day shifts. 

1 The quantities to which are preftxed the sign ± allow for .. probable errors," and 
measure the reliability of the averages w which they refer. Thus if, on (J priori 
grounds, we should expect a certain average to be, say, 100, and we actually find on 
trial of a limited number of measurements that the average Is, say, 98 ± 2, the ob
served value being only le88 than the expected value by a quantity equal to the former's 
probable error ean not be said to dUrer significantly from the expected value. The limit 
conventionally chosen Is three times the probable error, and an'rages which do not differ 
by as much as three times the probable error of their difference are not deemed to differ 
.. algnilicantly." 
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16. The third series of data, from It national factory producing 
cal·tridges, is, so far as numbers of individuals are concerned, much 
more extensive, but the period of observation is short, only extending 
from the week ending on June 6 to that ending on July 11, 1916. In 
nil, the outputs _ of 339 girls distributed over 14 operations were 
litudied. The day and night shifts were of equal length, viz., 10 
hours 10 minutes. The mean percentage ratio was found to be 
98.7 ± 0.3, or slightly less than 100 per cent. The ratios for the 
separate operations varied from 104.8 ± 1.2, in the case of the" first 
draw" (29 girls employed), down to 94.9 ± 0.9 in the case of 
"mouth-boring" (48 girls employed), see Table I. This variation is 
nn interesting confirmation of a surmise of Dr. Vernon's. After 
noting that his results pointed to the discontinuous system with 
weekly changes being the best, Dr. Vernon wrote: "It is to be re
membered that cartridge making is more monotonous than almost 
any other type of munition work, and so the favorable influence of 
working alternate weeks of day and night shift may be due partly 
to the fact that it offers a slight relief from this intense monotony." 
As stated above, the drawing operations are typical instances of 
monotonous processes, while" mouth-boring," in which the operator 
can largely work at her own pace and is not forced or stimulated to 
maintain It particular rate by the machine, is somewhat less monoto
nous. In the former case we find no inferiority and in the latter a 
definite inferiority of production by night shifts in Capt. Green
wood's data. 

17. One further point is brought out owing to the large number of 
individuals in this series. In their memorandum on "Industrial 
l'atigue " 1 the committee wrote: 

Measurements of output must obviously be recorded at so much for each in
dividual or for eacll unit group. The size of total output will be meaningless, 
of course, without reference to the numbers engaged. But It will also be im
portant for proper management to take account of the output of particular 
Individuals. TWa In many factory processes is easily pOSSible, and when it 
has been done the results have shown surprising variations of individual out
put, -which are Independent of personal willingness and Industry, and have 
generally been quite unsuspected by the workers and their supervisors before 
tile test was made. Information so gained is valuable in two respects. Good 
Individual output Is often the result of escape from fatigue, by conscious 01' 

unconscious adoption of particular habits of manipulation or rhythm. Its dis
covery allows the propagation of good methods among the other workers. In 
the second place, these tests of individual capacity (or its loss by fatigue) -give 
an opportunity for a rearrangement of workers and their assignment to par
ticular processes of work. Astonishing results, bringing advantage both to 
employers and employed, have been gained in other countries by the careful 
selection of individuals for particular tasks, based, not upon the impr<'ssiolls 
of foremen, but upon the results of experiments. 

1 Se" Memorandum No.7, par. 10, published In Bul. 221 of the U. S. Bm'eau of Labor 
Statistics, p. 53. 
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The method of this recommendation is applicable to the compari-' 
son of day and night work. In daily life we find that different 
individuals ca~ work best at different times of day, and those who. 
can control the arrangement of their working hours, many literary 
and some scientific workers, for instance, take advantage of the fact. 
Probably the same rule holds good for factory hands, and if so it 
might find expression in the existence of small numbers whose out
puts were very uneven, either greatly in excess by day or by night, 
of larger numbers showing smaller discrepancies, and of still larger' 
numbers approximately equalizing day and night outputs. The fol
lowing Table II from Capt. Greenwood's data shows that the expec
tation is fulfilled: 

TABLE I.-Nighl-daV ratio •. 

Num· 
Operation. ber of Ratio. 

girls. 

First draw. ....•••.•••••••••.. 29 
Second draw.................. 22 
Third draw................... 19 
Fourth draw................. . 28 
First indent... . . •. • . .•• . . •. . . . 2. 
Second indent.. • • • .. .• .•. ••. . 28 
Second taper. .••. •••• . .•• • . • . . 18 

~~~~i~~::::::::::::::::::: ~ 
Semisnnesling • • ••• • . • •• . .•• • . 18 

~~::::::::::::::::: ~ 
Mouth boring................ . 48 

339 
General mean ••.•••••.•..•..•.•. 
S.D ............•••............. 

104.8±1.2 
101.7±1.3 
91.3±1.4 

l00.5±1.2 
98.6±1.3 

l00.0±1.2 
101.1±1.5 
91.8±1.4 

l00.8±1.4 
95.7±1.4 
96.4±1.5 

101.1±1.3 
101.5±1.4 
94.9± .9 

98.7 
9.2 

T.\BLE n.'-Dittributio .... 

Night to day ratio. ~. Calculated. 

0- 74........................ 0.0 1.32 
74- 78... ... ••...•... •........ 1. 0 3.03 
78- 82........................ 9.5 7.82 
82- !!6........ ... ....... ...... 21. 5 16.80 
8fl... 90 ............. ,.......... 28.0 30.05 
90- 94........................ 39.0 44.75 
94- 98........................ 62 .. 0 55.50 
98-102........................ 63.5 57.31 

102-106........................ 47.0 49.28 
106-110........................ 30.5 35.29 
11!\-1J4... ..•.. •....... •....... 20.5 21. 04 
1J~1J8........................ 5.5 10. H 
ll!l-122........................ 6.0 4.32 
122-126........................ 4.0 1.48 
126-130........................ 0.0 .43 
130- •••••••.••••••••••••.•.. 1.0 .12 

I--~---
Total. • • • ••. . .••.•••••• . 339.0 338.98 

• This table Is to be read as follows: The ligures in the second column are the actually obeerved numbers 
of girls whose average hourly output when on night work was the percentage oftheir average hourly output 
on daywork shown in column 1. For instance, 28 girls produced, when on night work, from 86 to 90 per 
cent of their daytime output. The appearance in some groups of fractions is due to the occurrence of girls 
producing percentages on th;; llmit of a group. Thus a girl whose night production was just 82 per cent of 
her productioc: by day would be entered as 0.5 in the group 78 to 82, and also as 0.5 in the group 82 to 86.. 
(The third column is a redistribution of the frequencies in different groups on the assumption that the 
observations are adequately described by a certain symmetrical curve. The resulting distribution does not, 
of course, appear to be symmetrical, as the mean of the whole series does not happen to fsll at the center 
of any of the groups formed.) 

The figures in the third column show the distribution which 
would be anticipated if the observations were symmetrically dis
tributed above and \:>elow the mean value in accordance with a curve, 
which has been founli to describe effectively many forms of anthropo
metric variations. rlhe observed distributions in the second column 
agree very fairly with the calculated ones, and tested by exact 
methods the agreement has been found to be satisfactory. Clearly, 
there are appreciable numbers of individuals whose outputs differ 
greatly in the alternating shifts and it is probable that some of these 
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are unfavorably affected by the alternation or fail, in some way, to 
adapt themselves to the varying conditions. The particular study of 
such cases might result in a general improvement of output by elimi
nation of unsuitable individuals or amelioration of special conditions. 

18. The next set of data was obtained by Capt. Greenwood and 
Mr. S. H. Burchell from a factory turning out fuses for 18-pounder 
shells and refers to 68 girls engaged on semiautomatic operations, 
chiefly capstan-lathe operations. The system was discontinuous, with 
weekly change, and the period of observation from the week ending 
January 9 to the week ending March 26, 1916. The full day-shift 
week was 56 hours, the full night-shift week 45 hours; the actual 
daily working hours of a full day shift were 91 and of a full night 
shift 10!. The mean night to day ratio of hourly output was 
101.3±0.6, i. e., in this series also there is no sensible difference be
tween the rate of production at night or by day. 

19. The last series of data concerning women, analyzed by Capt. 
Greenwood, was obtained by him and lfr. S. H. Burchell from a 
factory engaged in the manufacture of 9.2-inch naval shells. The 
period of observation was of 11 weeks, from July 1, 1916. The 
organization was into three 8-hour shifts, so that an individual would 
be in the third, or night, shift every third week. The system of 
records did not enable the investigators to obtain the outputs of in
dividuals and they were of opinion that the data were less re
liable than those of the previous series. Six operations were in
vestignted-" rough turning," employing appr0x!mately 54 women; 
" finish turning," with 17 workers; "boring," with 25; "basing and 
facing," with 9; "parting," with 16; and" radiusing heads," with 6. 
If the output of the morning shift be taken as 100 the relative out
puts of the afternoon shift and the night shift for the whole period 
were: 

110ugh turning __________________________ _ 
Finish turning __________________________ _ 
Boring _________________________________ _ 
Basing and facing ______________________ _ 
Parting ________________________________ _ 
Radiusing heads ________________________ _ 

Att~rnoOD 
shift. 

100.2 
97.3 

103.0 
106.1 
100.2 
102.4 

NIght 
shift. 

100.6 
95.2 
98.6 

103.4 
101.3 
96.2 

The mean values (weighting each with the approximate number 
of workers involved and dividing by the total number) are 100.9 
and 99.5; in other words, there is no material difference between the 
outputs of the three shifts. This result falls into line with the 
majority of Dr. Vernon's and Capt. Greenwood's series, but the 
nature of the material does not permit of any more detailed analysis. 

20. Data have also been provided by Mr. P. Sargant Florence. 
Mr. Florence's chief series is derived from a cartridge factory, 
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organized on the discontinuous system, with weekly change. The 
working hours, exclusive of meals, were 10 by day and 10! by night; 
there was no Saturday night work, and the daywork lasted 7i 
hours; on Sunday it wis 91. In comparing the outputs of night and 
day shifts Mr. Florence adopted the following device: "If the night 
output of anyone week, from 1Vednesday to Tuesday, be compared 
with the day output, less that of Saturday, of the same week, there 
will be on each side of the comparison three days by one shift and 
three days by the other; the only correction required will be due to 
the six nights totaling 63 hours (66 before Oct. 6), the days 
totaling 571 hours (10 X 5 + 7i for Sunday)." Only full workers 
were considered, and the observations cover the four weeks from 
August 31, 1915. It is not clear what the actual numb~r of different 
individuals was, but it can not have been less than 171, employed in_ 
different operations; no single operation, however, provides records 
for more than two weeks. Mr. Florence found that the night out
put was 95 per cent of the day output for the whole series (the 
appropriate correction having been made for differences in the 
lengths of the shifts). If each operation is considered separately, 
and the mean of the separate ratios computed, this is found to be 
94.2 ± 1.4. The range of variation within the series is very consider
able, the ratio falling as low as 70 in one operation, and rising to 
103 in another. The mean is lower than all but one of the previously 
considered series, but, having regard to its probable error, can not 
be said to differ sigpificantly from the rest. That this interpretation 
is the correct one is suggested by a further observation of Mr. Flor
ence. He compared the gross outputs of the cartridge-case depart
ment in the same factory in two selected fortnights later in the 
year, and found that the per.centage ratios (allowing as before for 
differences.in length of shift) were 103.5 and 100. His observa
tions may, therefore, be said to agree with those 'of the other 
observers. 

21. Mr. Florence's next series is the outcome of a different class 
of work. This consisted in drilling and tapping small fuse parts 
on sensitive drilling machines. The processes concerned are less 
monotonous than the cartridge operations. The system is discon
tinuous, with weekly change; the hours are 10! on day and 10 on 
night shifts, the weekly hours 56 to 58 for day weeks, 50 for night 
weeks. The following comparison was instituted: The efficiencies 
of the operators during seven weeks from January 30 to March 12, 
1916, were analyzed and aU cases extracted where an operator worked 
more than 10 hours on a certain job during the days of one week 
and more than 10 hours on the same job in the night shift of another 
week. The number of girls involved was 44, and the comparative effi· 
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ciency of night work, in terms of day work, was 91.6 per cent. A 
similar difference was found in the case of an intensive study 
of the outputs of two individual workers, viz, a reduction of 
output to the extent of about 10 per cent at night. In only one of 
the earlier series (see par. 15, p. 20) was so great a difference found. 
The form in which :Mr. Florence's data are presented makes it 
impossibl~ to determine the error of sampling to which the average 
is subject, but assuming that the difference is statistically significant, 
it adds point to the remarks of Dr Vernon 1 with regard to the pos
sibility of the peculiarly monotonous nature of cartridge work having 
something to do with the equality of day and night outputs. In 
this connection some remarks of Mr. Florence are of interest. He 
writes: 

A personuJ visit to the cartridge case department at ni:;ht showed that girls 
tend to drop straight orr to sleep immediately their machIne breaks down and 
they need no longer work. They would appeor, Indeed, to be continually on 
the verge of sleep and yet the output Is maintained at the day-shift rate. 
Apart from the fact that lengthy repairs to machines are not undertaken at 
night and that tht>re Is then ~eneruJlJ" less interference from the staff with tlle 
course of work, the explanation ot the paradox lies mainly in the nature of 
the work. • • • The operatives have only to fill a slot or reservoir with 
the material right end up; the mnchine does the rest.' The girls soon leom 
to .. automatize" the movement required in filling, and can continue to execute 
them even when halt asleep. 

Since the opl'rations just dealt with were less monotonous than 
the cartridge work the result is in agreement with :Mr. Florence's 
and Dr. Vernon's surmises. The explanation is not, however, suffi
cient to cover the whole of the facts. Both Dr. Vernon and Capt. 
Greenwood found an equality, or even a slight superiority, of the 
night output in the case of fuse work, and although Dr. Vernon's 
explanation of his result as due to better arrangement of spells during 
the night shift may be accepted, no such interpretation covers Capt. 
Greenwood's case. In the factory he dealt with no uninterrupted 
spell of day work exceeded four hours. 

22. The last set of observations provided by Mr. Florence was 
obtained incidentally and is of no great extent. It refers to six girls, 
engaged in drilling plugs and observed for four weeks, and the 
nightly rate of output was found to be 90.7 of the daily rate. This 
result agrees with the last set of observations and shows again an 
inferiority in comparison with most of the cartridge records. Mr. 
Florence attriQuted the difference to "the greater concentration re
quired in lathe work, such as the above (i. e., the operation in ques
tion), which is unofficially described as 'drill two keyholes and fix 

18M! Memorandnm No. 12, Output In relation to houra of work, published In BuL 
2~1 of the U. 8. Bureau of Labor Statistics. 

• ThIs .... mark refera to the operations Mr. Florence was discussing, not to all cartridge 
processeL 
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screw holes.' The plugs are placed in position by eye under the two 
These drills descend very near the fingers and attention is required 
to avoid an accident." 

23. This observation completes the data collected under the direc~ 
tion of the committee with respect to output by women and girls 
under the system of discontinuous night work in munition factories. 
In the aggregate the investigations comprise some hundreds of em~ 
ployees in representative factories and may justly be regarded as 
typical of the conditions obtaining to-day. The individual results 
vary, but their general trend is unmistakable and the inference seems 
valid that in monotonous processes "Which call for little physical 
effort, such as those concerned with cartridge making, discontinuous 
night work of women gives an output which rarely falls much more 
than 10 per cent below and usually closely approximates to that ob~ 
tained by day. There is a certain amount of evidence that in the case 
of less highly monotonous processes the inferiority of night output is 
somewhat greater, but eyen in that case percentages much below 90 
ha ve not been obtained. 

24. Before basing an argument on this finding it is well to recur 
to the point made by Dr. Vernon that an equality of output does 
not prove the harmlessness of night work, since a control experiment, 
in which the absolute output can be contrasted with that reached 
by workers on day shifts, who do not work at all by night, is required. 
Dr. Vernon secured such a control, but as in all the other factories the 
workers who were only employed by day were of less skill and 
experience than their fellows, no similar second control was possible. 
Capt. Greenwood, however, endeavored to provide an indirect con~ 
trol in the following way: If night work injuriously affects the 
worker, then, provided all other conditions were the same, the output 
of the day workers in a factory managed on the continuous system. 
(i. e., the night workers . never employed by day and conversely) 
should, on the average, exceed that of the workers in a factory 
managed on the discontinuous system, where, by hypothesis, all 
spend a part of their time in the night shift. It is, of course, a task 
of extreme difficulty to secure the postulated equality of all other, 
conditions; indeed, as Capt. Greenwood pointed out, it was impos~ 
sible to obtain more than an approximation to this. He did, how
ever, find a small number (five) of cartridge processes; carried out 
by four important firms on identical machines, the firms being of 
equally high standing. An investigation of the hourly outputs 
showed that the day workers did not occupy a constantly superior 
position to the discontinuous workers. The output for each of the 
five processes was compared, and the place of the day workers in 
the continuGus factory was first, second, third, third, and fourth; 
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that is to say, they took an average position between the second and 
third; or, in other words, their production was not superior to the 
average of the other factories working the discontinuous system. 
The value of this indirect control is, for reasons pointed out by 
Capt. Greenwood in his report, definitely less than that of the 
direct control furnished by Dr. Vernon, but it leads to the same' 
conclusion, and the committee think that the generally favorable 
results of the day-night comparisons in factories worked on the 
discontinuous system are not vitiated by ~ny serious fallacy of the 
kind suggested above. 

25. ContinuoUII employment of women in night aM/ta.-The con
tinuous employment of women in night shifts is not of common 
occurrence in munition factories, and the data available for analysis 
consist of two sets, provided respectively by Dr. Vernon and Capt. 
Greenwood; the great importance of the subject, however, necessi
tates a somewhat detaiIedexamination. Dr. Vernon.'s observations 
will be dealt with first. 

Dr. Vernon's chief data refer to 72 cartridge workers, who, after 
wOI'king on the discontinuous system, went on to continuous daywork 
for a period of 5 weeks, thereafter reverting to the discontinuous 
system; and to 74, who vice versa worked continuously in the night 
shift for the same period of 5 weeks, thereafter also reverting ,to 
the alternating system. Three of the operations concerned are in
cluded in those discussed above; the remainder were" sorting a.fter 
head trim," "rectifying," and" piercing," all sedentary occupations, 
and the two latter semiautomatic. For the purposes of analysis the 
whole period was divided into four intervals-(i) a discontinuous 
period of 6 weeks, followed by (ii) a continuous period of 4 weeks, 
to which succeeded (iii) and (iv) a discontinuous period of 10 
weeks divided into two portions of 5 weeks each. The hourly rate 
of output of the workers employed on continuous day shift was 0.9 
per cent less than the average output during the preceding and suc
ceeding intervals when alternate weeks were worked. In the case 
of the continuous night workers, the hourly output was 4.4 per cent 
less than the average of the same workers when on discontinuous 
flight work before and after the period., The results for the indi
vidual operations are irregular, as might be anticipated, in view of 
the small numbers of individuals of each group, but there is a 
decrease in every Case among the continuous night workers, varying 
from 8.7 per cent to 1.1 per cent. The continuous day workers 
showed a diminution in 4 out of the 6 operlltions, the range being 
from a decline of 2.5 per cent to an increase of 1.1 per cent. On 
account of the irregularities just noted, the committee do not feel 
justified in concluding that continuous daywork was less advan-
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tageous than discontinuous day and night work, though they think 
it was not appreciably more advantageous. 

26. Dr. Vernon's second set of data relates to 12 women employed 
on continuous night work in "sorting cartridge cases." They were 
observed through 12 weeks, between January 3 and March 25, 1916, 
after which they changed to the discontinuous system, with weekly 
change. The mean output for the 12 weeks on continuous night 
work was 89, while for the subsequent 10 weeks, on discontinuous 
night work, it rose to 99, an improvement of 11 per cent. Another 
group of 13 workers, who had been on the discontinuous system 
throughout, gave means of 106 and 107 for the two periods, an 
improvement of less than" 1 per cent, so that the 11 per cent increase 
observed would appear to be "due to the ,discontinuous system. 

27. Capt. Greenwood's report was based upon a study of the out
put of workers in the" case and bullet department" of a cartridge 
factory employing the continuous system. No Sunday work was 
done. The night shifts were of 7 hours (actual working time) 
or 42 hours a week, the day shifts were 7! hours daily, except 
Saturdays, when the shifts were 7! hours and 4 hours alternately 
(the organization was into three shifts, one night and two day 
shifts.) All the workers were on strict piece work; and the outputs 
were determined from the piece payments. As to the respective 
skill of the day and night workers, Capt. Greenwood reports thus: 

At first an attempt was made to allocate to the night shift the most skillful 
and reliable workers only. This only partially sncceeded, but it is probably 
true that, particularly in the case of the bullet shops, there is a rather higher 
proportion of exceptionally skilled workers on the night shift. This original 
intention was, however, largely defeated by the, refusal of various girls whom 
it was delilired to allocate to night work to accept it. In recent months there 
has been no difficulty in obtaining volunteers for night work (the piece rate is, 
of course, higher for night workers), and such selection as has been exercised 
has been directed to securing the more reliable (not necessarily the more skil
ful) and, perhap!l, socially superior girls, since supervision at night is neces
sarily less easy to carry out. So far as there is a difference between the workers, 
the night hands have the advantage, but it should be emphasized that the 
difference, if any. is not great. 

Two sets of observations were made. The first set covers a period 
of 11 weeks from the week ending January 24, 1916 (excluding the 
week ending February 14, the records of which were missing), and 
refers to 84 day workers and 25 night workers in the" case depart
ment." Fortnightly observll:tions were made over the same period 
upon the output of 163 day workers in the" bullet shop" and of 63 
night workers. ' 

28. The second set comprises nine weeks' observations of the out
put of 92 day and 31 night workers in the" case department" and 
of 96 day and 48 night workers in the" bullet department." This 
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period began with the week ending May 1, 1916, and the perSQns 
observed include many of those dealt with in the first set. The mean 
rates. of production (expressed in an arbitrary unit) were found 
to be-

Wittler observatioll",. 

Cuse department: 
Dny workers ___________ 150±3.2 
Night workers _________ 125±5.3 

P,>re{'ntuge Inferiority ot the night 
workers, 17±4.L 

Bullet department: 
Day workers ___________ 157±2.4 
Night workers __________ 141±3.7 

Percentage inferiority of the night 
workers, 10±2.8. 

Bummer ob8cn:ation&. 

CURe department: 
Dny workers ___________ 170±3.2 
Night workers __ .,. _______ 149±3.9 

Percpntnge Inferiority ot the night 
workt'rs, 12±3.0. 

Bullet department: 
Day wori;:el'S ___________ 169±3.2 
Night workers__________ 170±3.5 

Percentage inferiority of the night 
workers, O±lUI~ .. 

In both series of observations the night workers of the" case de
partment" compare very unfavorably with the dayworkers. The 
s..'lme remark applies to the "bullet workers" during the winter 
period, but in the records of the summer months the two groups 
al'e practically equal. As the actual means in the second series are 
all higher than in the first, it might be thought that the partial 
npproximation was due to the effects of practice, and that the night 
workers had had less experience at the commencement of the obser~ 
vations. Dr. Vernon has shown in connection with some data, which 
will be examined in the section devoted to the labor of men, that 
on npparent inferiority of night shifts is much reduced by allowing 
for experience. This is not, however, the explanation of the present 
results. Between the two periods of observation the piece rates 
were filtered, and although allowance has been made for this fact, 
the second series of means having been mUltiplied by the ratio of 
the mean rates obtaining in the two periods, it may well have had 
some effect upon output. Further, the successive weekly means do 
not show signs of regular improvement in either series; in one par
ticular case they show the reverse. 

Capt. Greenwood also analyzed these data· from the point of view 
of ascertaining whether the continuous night workers progressively 
deteriorated in comparison with the day workers; He found in one 
series signs of such progressive deterioration, but as his other series 
did not effectively confirm thisresu1t; he was of opinion that the 
data did not warrant the formulation of any definite conclusion 
upon the point. Since the details of this investigation are necessarily 
somewhat technical, and the comlnittee indorse Capt. Greenwood's 
judgment as to their outcome it has not been thought desirable to 
reproduce the calculations in this memorandum. 
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29. The day and night workers also contrast unfavorably in 
another respect. The general question of lost time in day and night 
shifts will be considered in a later section, but, as Capt. Greenwood's 
series is the only one based upon comparatively large numbers of 
women employed upon the continuous night-shift system, it is con
venient to note certain of his results in this place. The analysis in 
the case of the winter samples rested upon 25 night and 84 day 
workers in the case department, but the numbers with which he 
started were respectively 31 and 100. Of these original totals 12 
and 16 ceased to be employed within the period of observation; that 
is to say, 32.4 per cent of the night workers, as compared with 16 
per cent of the day workers. This great discrepancy was not 
observed in all the samples, but when a complete summary of the 
possible and actual weeks worked by both classes was made, it 
appeared that the day workers missed 209 out of a possible total of 
3,715 weeks and tl1; night workers 133 out of a possible total of 
1,529, percentages of 5.63 and 8.10. These figures do not refer to lost 
time as a whole, but merely to complete weeks lost. They indicate 
that the regularity of employment is decidedly inferior in the case 
of the night workers. . 

30. The committee think that the outcome of Dr. Vernon's and 
Capt. Greenwood's 1 investigations makes it highly probable that. 
continuous night work is productive of definitely less output than is 
t,he discontinuous system; and the committee have failed to obtain 
evidence that the output of the continuous day shift balances this 
inferiority. 

U.-LOBT TID, 

31. The committee are devoting a separate study to the question of 
lost time, and only such observations as are directly relevant to the 
comparison of day and night efficiency are considered here; and only 
passing references are made to the items of which lost time is com
posed, e. g., lost days, lost hours, and lost weeks, and to the reasons 
for such lost periods, e. g., sickness and avoidable causes. 

Information referring to women employed during March, 1916, on 
three 8-hour shifts was obtained by Pro£. Loveday, who found that 
for a sample of 2,603 working on the day shifts 10.4 per cent of time 
was lost, and for a sample of 1,175 working on the night shifts 
13.2 per cent. The amount marked as unavoidable was, however, 
rather more by day than by night-a difference which is still greater 

1 Capt. Gre~nwood has pointed ont that the Inf~riorlty Is. in his data, more evident 
in thQ caRe of winter observations, and he notes that one of his discontinuous series 
(also derived from winter observations) gave an output which, although superior to 
that of the continuous workers was lower than any other value in his (or Dr. Vernon's) 
series, 
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in the case of men, vide infra; Prof. Loveday suggests this may be 
due to selection, employees who appeared to be unwell being excluded 
from the night shift; while the greater amount of time lost on night 
shifts due to other and avoidable causes may be explained on the 
lines of the passage quoted in paragraph 2. 

Further information concerning women and girls employed on 
8-hour shifts was obtained by Mr. Florence. It refers to a period of 
three months, and shows that the gross percentage losses were 5.77, 
5.30, and 6.90 for the day shifts and 4.15, 9.16, and s.4o for the night 
shifts. 

These observations suggest that there is, on the whole, a somewhat 
greater loss of time in night shifts, and this fact renders the com
parison on a basis of the hourly output of individuals somewhat too 
favorable to the night workers. The difference is not, however, 
absolutely great or constant. 

32. Discontinuous and continuous 8!/stems.-Information in respect 
of 701 women and girls engaged in the sedentary occupations of 
"viewing," gauging, and assembling the component parts of fuses 
was obtained by Dr. Vernon over a period extending from February 
14, 1916, to July 23, 1916. The hours of work of the day shift were 
normally 66.5 per week, except in the second week of each month, 
when they were reduced to 58.5 hours owing to the remission of Sun
day labor. The hours of the night shift varied from 62.5 to 56.5 
per week. 

TABLJ: III. 

Girls aged 19 or 20. Women aged 21 and over. 

Mean percentage ottlme lost. Mean percentage ottlmelost. 

System ot work. Statistical period. Dnet<>-- Due t<>--

Bro- Abo Total. Bro- Abo Total. 
ken Short sent ken Short sent 

time. weeks. weeks. time. weeks. weeks. 

r----r------
Permanent day •••.•. Feb. 14 to Apr. 30 ..... 5.0 3.0 4.3 12.3 4.4 2.8 3.4 10.8 

May 1 to Iuly Zloo .... 4.1 1.4 3.3 8.8 4.1 1.9 1.2 7.3 
Dlscontlnuons Feb. 14 to Apr. 30 ..... 4.2 2.7 1.8 8.7 3.3 2.2 1.8 7.3 

weekly. 
Dlst'ontinuOUl tort- May 1 to lu1y ZIoo .... 4.6 2.1 .9 7.6 4.1 1.9 1.0 7.0 

nightly. 

One group of these workers was employed during the first 11 
weeks on day and night shifts in alternate weeks, and during the 
following 12 weeks on day and night shifts in alternate fortnights; 
the remainder of the workers' were employed on permanent day shift 
throughout the whole 23 weeks, and their lost time is a. valuable check 
upon that experienced by the groups working on the discontinuous 
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systems. The results obtained, which are summarized in Table III, 
indicate, as might have been anticipated, an improvement with the 
advent of summer, an improvement which for the permanent day 
workers is shown under each subdivision of lost time, but which for 
the discontinuous workers is not present when" broken time" only 
is considered. Dr. Vernon looks upon this latter point as in itself 
showing that fortnightly alternation produces worse timekeeping than 
weekly alternation, for he considers that" broken time" probably in
cludes a greater· proportion of time lost through unpunctuality and 
slackness than do "short weeks" and "absent weeks," which are 
more likely to be due to genuine indisposition and sickness. He con
cludes that: 

The alternate-week system of shifts is certainly better for timekeeping than 
the alternate-fortnight system, for In the spring period, when alternate weeks 
were worked, the timekeeping was relatively much better than that of the 
permanent day shift, whilst in the summer period, when alternate fortnights 
were worked, it was almost the same as that of the permanent day shift. 

TABLE IV. 

221 women, aged 21 and upward. 89 girls, aged 19 or 20. 

Four-weekly period (rom- Night shUt. Day shill. Night shilt. Day shift. 

First Second First Second First Second First Second 
week. week:. week. week. week:. week. week. week. 

- ------------------
May 1 to 28 •• ___ ••••.•...•.•.. 5.8 6.5 5.4 8.0 4.7 8.0 7.8 6.6 
May 29 to June 25 .•.•.•..•••. 6.7 7.3 8.6 6.7 6.8 6.9 7.0 6.0 
June 26 to July 23 ••...•..•••• 4.8 5.3 10.6 7.8 7.5 8.9 11. 7 9.3 

Mean lost time •••.••••. 5.8 6.4 8.2 7.5 6.3 7.9 8.8 7.3 

He also obtained further evidence (Table IV) of the disadvantages 
of the alternate-fortnight system by grouping the data according 
as they relate to the first and second weeks of the day-shift and 
night-shift fortnights, when he found that-

On an average the lost time of both women and girls was distinctly greater 
in the second week of each night-shift fortnight than in the first week, whilst 
it was distinctly greater in the first week of each day-shift fortnight than in 
the second week, or it corresponded with the hourly output variations of 
fuse-turniJ;lg women described ill a previous section. It would appear, there
fore, thnt night work had a cumulatively harmful effect on timekeeping just 
as it had on output, and that this harmful effect extended to the first week of 
the day-shift fortnight. 

33. The absolute amount of lost time, however, during the night
shift fortnight was less than that during the day-shift fortnight, anu 
the same thing held good for the night shift ,as compared with the 
day shift on the weekly alternation. The explanation suggested by 
Dr. Vernon is, first, that workers by night are not subject to the 
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same opportunity of oversleeping themselves as the day workers 
ace; and, secondly, that the effects of night work do not appear for 
some days, and hence are mainly exhibited in the subsequent period 
of day work. 

TABLIi V. 

Permammt day shift. 

II _icI from Feh. 14 to Apr. 30. 12 weelao from Hay 1 to loll' 23. 

Age of w ... ken. 
Aver- I Pereontaga of Ume I ... t 0&- Peroontaga of Ume 1m BIt-Aver-

age age 

~r:;: Broken Sbort Aboentl Total 
~~ber 

Broken Sbort Aboent ~rw .. k. Total. 
~Iume. weelao. weelao. • en. Ume. weelao. weeks. 

I--
218nd over ••••••.... 1211 4.4 2.8 '.4 10.6 96 4.1 1.9 1.2 7.2 
19-:10 .•....••.••••.•. 59 6.0 3.0 4.3 12.3 43 4.1 1.4 3.3 8.8 
17-IM .•.••••••••••••. 41 4.4 2.2 2.6 0.2 33 4.3 .6 .3 0.2 
'f-16 ••..••.••••••••. 66 3.9 2.3 1.9 8.1 63 3.1 .9 2.8 6.8 

292 4.4 2.6 3.1 10.1 236 3.9 1.2 1.9 7.0 

Alternate weeks of day and Dlght shift. Alternate fortnights of day and nlgbt 
shift. 

218nd over ••••••••.• 133 3.3 2.2 1.8 7.3 221 4.1 

"~ 
7.0 

19-20 .•••••.••••••••• 62 4.2 2.7 1.8 8.7 89 4.6 2.1 .9 7.6 
17-IM .•..••.•••••••.. 19 3.1 2.9 3.3 9.3 30 4.2 1.4 1. 7 7.3 
1 .. 18 •••••••••••••••. 13 3.6 .7 4.6 8.9 22 3.5 1.0 .4 4.9 

f--- f---
217 3.6 2.1 2.9 8.0 362 4.1 1.6 1.0 6.7 

In addition to the data summarized above for women and girls of 
19 years of age and upward, Dr. Vernon also investigated the lost 
timekeeping of younger girls and found that: 

Girls of 14 to 16 were the best timekeepers, whilst those of 19 and 20 were 
tbe worst. Tbls result corresponds with the data recorded in memorandum 12, 
wblcb relate to 400 of these women and girls for a period reaching from 
November 8, 1915, to Marcb 12, 1916. On an average the young girls kept 
better time than the rest, whether they were on permanent day shift or on day 
and night shift, but the intluence of age is in no case very marked. Taking 
nn average of the four values obtained for each age group, we find that the 
total lost time of girls aged 14 to 16 was 7.2 per cent; of those aged 17 and 18, 
7.7 per cent; of those aged 19 and 20, 9.3 per cent; wbilst for women of 21 and 
upwards It was 8 per cent. The girls of 15 to 18 did not take to night work 
80 wen as the girls aud women of 19 aud upwards, for their average lost time 
was 0.3 per cent greater than that of girls of the same age on permanent day 
shift, whilst the average lost time of the older girls and the women on day 
and night shifts was 2 per cent less than that of the corresponding permanent 
day shift. 

Reviewing the data, the following conclusions may be suggested: 
(a) The timekeeping of girls and women of 19 years of age and 

upward, working for alternate weeks of day and night shift, is even 
better maintained than when they work on pennanent«:lay shift. 

105796°--Bnn.230--17----3 
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(b) The timekeeping of girls of 14 to 18 is practically the same 
whether they work on permanent day shift or on day and night shift 

MALE LABOR. 
J.-oUTPUT. 

34. Discr;;ntinUUU8 employment of men in night 8Mft8.-The sta 
tistical data relating to the employment of men collected for th4 
committee are necessarily smaller in extent than those upon whicl 
the conclusions regarding the employment of women is based. Thl 
reason is that· for the purpose of an exact measure of output it i: 
usually requisite to study manufacturing processes of a repetitivi 
character in which a fairly comparable unit of production is usual 
This condition seldom applies to processes which are of a highlJ 
.skilled character, or call for the expenditure of considerable physica 
force, and so comparatively few operations employing only mel 
could be studied. All the data used refer to the manufacture o~ 
shells and have been contributed by Dr. Vernon, Capt. Greenwood 
and ?tIr. ~urchell. Apart from forging, the number of operation: 
involv~d in the manufacture of a shell is between 20 and 30, and ~ 
few notes on the character of these operations will enable the rea del 
to contrast them with the type of process dealt with in the case oj 

women. The operations which have yielded the most individua 
records are those of "boring the powder chamber," "turning,' 
"finishing," "shaping," "copying," and "base and nose screwing.' 
These operations essentially fall into two groups-that of boring, iI 
which a conical chamber at the base of the shell is excavated to hole 
the explosive charge, and the other operations in which variom 
lathe toqls shape different parts of the steel cylinder and adjust it: 
dimensions. Dr. Vernon's succinct remarks on some typical opera.· 
tions may conveniently be quoted. Of boring he writes: 

This consists in boring out a shallow conical chamber at the base of the ahel 
to hold the explosive charge, and in forming a shoulder above it upon whic~ 
rests the diaphragm separating the powder from the shrapnel bullets above. 
The boring tools are fixed on three arms of the capstan, which can be auto
mntically driven forward into the shell by the lathe gearing. As a.rule, thl 
operator preferred to drive it forward by a hand lever, as he could thereby borl 
considerably faster, but it meant that he was doing a considerable amount oj 
work during the whole of the operation. After the powder chamber has beet 
bored the shell is faced, rendered conical by hydraulic pressure, and tapped, and 
is then submitted to the operation known as .. finish, turn, and form." A finE 
turning is taken o:lf the shell, and as this is for the most part an automati( 
process the operative meanwhile files down a previously turned shell to its exact 
dianleter. 

Most of the other operations are more automatic: 
In the operation of rough turning, the rough steel shell, after It has been cut 

down to the right length by the operation of .. parting off," Is turned approxl-
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mutely to size. Thill takes about five minutes, during four of which the opera
th-e merely watches the lathe. In that the outer skin of steel becomes hardened 
In the forging, th18 rough turnIng requires more powerful lathes and tools than 
other operatiollB, and there 18 otten some delay trom the replacement ot a broken 
or blunted tool In the operation of .. parting off" the operator is performing 
active mechanical work, either In clamping the shell In the lathe or in adjust
Ing the cuttlng tool, for about a .thlrd of the time taken by the operation and 
all~ht mechanical work during the rem,.lnder of the time. This operation does 
not require much skill. In the operation of .. finishing rough turning" the 
rou;:hl1 turned shell ls fixed to a lighter type of lathe and has a second turning 
taken ott It, but this time a very thin one. Thill operation takes less than two 
minutes, and during aix-sevenths of the time the operator stands watching his 
lathe. 

35. Dr. Vernon's notes refer to the manufacture of 3-inch shrapnel 
shells, while Capt. Greenwood's and Mr. Burchell's data are con
cerned with 6-inch and 9.2-inch shells. The general characters of the 
operations are, however, similar, and the impression created by Dr. 
Vernon's notes, that in comparison with the cartridge processes a 
somewhat greater degree of muscular energy and a more intermittent 
acti,-ity (0. g., the waiting of the operative while the tool pares away 
& skin of metal) are involved, is equally true of the heavy shell 
processes. The question of museular activity deserves rather more 
emphasis, of course, in the case of heavy shells than in that of 
3-inch shells. At each lathe operation a massive steel cylinder has to 
be lifted and brought to the working face of the lathe. The degree 
of exertion imposed on the operative depends on the perfection of 
the hoisting tackle. In one of the factories visited by Capt. Green
wood and :Mr. Burchell the individual effort was greater than in 
another where the hoisting machinery was of a more elaborate pat
tern, with the result that in the latter shop operations, intrusted to 
men in the former factory, were carried out by women. 

36. The data provided consist of three series from Capt. Green
wood and ?tIr. Burchell and one series from Dr. Vernon. The three 
former series relate to discontinuous night work, two with weekly 
changes, and one with a monthly change. Dr. Vernon's data come 
from a factory organized~ on the continuous system; they will be 
studied in a separate section. 

31. Capt. Greenwood and ?tIr. Burchell's best series consist of a 
study of 138 men engaged upon 6-inch shells, and followed through a 
series of 12 weeks from the week ending January 10, 1916. The 
number of hours worked and the output were recorded for each in
dividual. The men worked for four weeks in the day shift, and then 
for four weeks in the night shift, or conversely. The average weekly 
hours worked were 54 hours in day shifts and 51 in night shifts. 
The investigators state: 

Although we had been told that most of the men were old hands, we did not 
know that they had always been employed upon the same operation, and before 
determlnlng the night and day ratios in the way explained by one of us in 
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earlier reports, it was necessary to be sure that no fallacy of comparison due 
to increasing experience vitiated the results. In effect we found that an allow
ance had to be made. Thus, we could compare for each operation the outputs 
of the same wprkers after the lapse of two months by taking the relative pro
duction of successive night shifts or of successive day shifts. The result was 
that in all 15 operations tabulated only 1 showed a decline, .and the weighted 
average improvement was found to be 6.9 per cent for the night-night com
parison, 6 per cent for the day-day comparison, or an average weekly improve
ment of about 0.8 per cent. ConsequentIy a simple comparison of the summed 
outputs would be misleading, for in some part of the data the night-shift month 
preceded the day-shift month, and in others it followed it. As the numbers in 
the two groups were nearly equal, the error so introduced would be small, but 
it has been eliminated by calculating the individual ratios in the following way. 
A man belonging to the night-day-night series had his mean producton for the 
months on night work divided by the mean production of the month on day 
work. A man belonging to the series day-night-day had his night-month mean 
divided by the mean of the two day-months. The means of each of the two 
series did not differ appreciably one from another nor from the mean of the 
whole 138 ratios. The general mean was 103.8 with a .. probable error" of 
±OAO. That is to say. the night labor was slightly more productive than the 
day labor, Significantly so, in the sense that the difference was not likely to be 
an error of sampling, but evidently it is of slight practical importance. 

38. The investigators also determined whether the change from 
work in one shift to that in another was associated with a relative 
fall in output. They found that the night-to--day ratio, when the 
first week of the night shift was compared with the last"week of a 
day shift, did not differ appreciably from the general average. 
They also compared the average outputs for sucCessive weeks of 
night work in several operations and found no uniform changes. 
Thus in the operation of "nose screwing" the successive weekly 
averages were 1.189, 1.223, 1.244, and 1.308; in the operation of 
"copying," 1.285, 1.289, 1.328, and 1.311; and in the operation of 
"base screwing," 1.348, 1.342,1.527, and 1.438. The conclusion to be 
drawn appeared to be that no deleterious effects of night work upon 
output could be demonstrated, and that on the whole the night shifts 
were slightly the more productive. 

39. Limitation of output was alleged to be taking place at this 
factory, and the question was investigated in the following way: The 
variability of output of men working precisely the same number of 
hours should be slight if serious limitation of output exists. The 
percentage variabilities of men working exactly 60 hours in the case 
of "nose screwing" and that of "base screwing" were found to be 
17.01± 1.2 and 8.8±O.6; the similar percentages of men working just 
66 hours were 20.5±1.4 and 8.1±O.6. The weighted average for the 
four sets was 1a.9. This variability was rather greater than that 
found in girls employed on three operations in a cartridge factory, 
viz, 7.3 per cent. The investigators write: 

The later (i. e., the cartridge workers) no doubt approach the lower limit of 
variation ill in(lustriul output, since the puce is much more closely set by the 
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machine than'lt 18 In ehell production, where a considerable'fraction of the 
working time 18 necessarily occupied In lifting and adjusting the heavy metal 
cylInders submitted to the various lathe operations. The greater variability is 
therefore what we should anticipate, and the result Is not a conclusive proof 
that no limitation ot the Batural variation has been produced. It IS, however, 
evident that output had Dot heen reduced to a dead level. 

40. Capt. Greenwood's and Mr. Burchell's next series comes from 
the factory providing the three-shift data quoted in paragraph 19. 
The men worked in two shifts, a day shift of 91 hours and a night 
shift of 111 hours. No night work is done on Saturdays. Shifts 
change weekly. Four operations were investigated from the week 
enuing July 1, 1916, to the week ending October 7, 1916 (inclusive). 
The hourly output of the night shift, exp~essed as a percentage of 
the uay-shift hourly output, was found to be 100.9 in "profiling," 
102.5 in an operation called" drawback necks," 95.1 for" boring" 
and "facing noses," and 104.3 for" grinding." The numbers of em
ployees are approximately known in the case of three out of four of 
the processes, viz, 28 for "profiling," 4 for "boring" and "facing 
noses," and 17 for" drawback necks." These statistics are of inferior 
value to the previous series, but agree in the general result, viz, no 
sustained inferiority of night work. . 

U. The last series is a set of observations upon the hourly output 
of the forging squad in a shell factory. The average strength of the 
squad was nine in the day and nine in the night shift, and they 
changed weekly. The weekly hours were 53 for each shift. Two sets 
of observations were available relating to the same men. The first 
covers a. period of five weeks from September 3, during which period 
the men were on time work. The second covers four weeks, and the 
men were then on piecework. During the former period the per
centage ratio of hourly production by night to hourly production by 
day was 95.5. For the second period it rose to 109.3. The apparent 
rise in relative efficiency of the night shift, when the time payment 
was replaced by piece payment, was thought by the firm to be due 
to the fact that supervision is necessarily less close in the night shift, 
so that the incentive of piece remuneration is required to call forth 
the maximum efforts of the men. The series is, however, a short one, 
and the variations from week to week are considerable, so that no 
great stress can be put upon the result. . 

42. These three series of data, particularly the first, which is the 
most detailed, create an impression similar to that produced by the 
more extensive data of female employees, namely, that there is no 
significant difference between the rate of output in night and day 
shifts managed on the discontinuous system. If there be any dif
ference, it would seem that the output is slightly better by night for 
the particular class of work involved. 
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43. Oontinuous employment of men in night allifta.-Dr. Vernon's 
data consisted, as mentioned above, of records derived from a factory 
producing 3-inch shrapnel shells. The day shifts usually worked 53 
hours a week, exceptionally 64 hours. The night shift worked either 
47-1 hours or 57! hours, sometimes 67 hours. In the operation 'of 
boring the powder chamber the output was investigated during 14 
consecutive weeks from August 30, 1915, the numbers involved being 
23 in the day and 17 in the night shift: 

In the first four weeks, viz, from August 30 to September 26, the average 
hourly output of ,17 men on night shift was 25 per cent less than that of 23 
men on day shift. This great defect was largely due to the fact that the night 
shift was newer to the work and had been on the operation only three weeks 
previous to the statistical period, while the day shift had been 10 weeks on 
an average. The men appear to take about three months to work up to their 
maximum output. The data show that 'the output Is fairly steady after the 
day shift had bad 19 weeks' experience, and the night shift 12 weeks' ex
perience. 

Weekendin~ 

Nov. 7 •••••••...•••......••.... 
Nov. 14 ••••.••.•.•...•.•.••.••. 
Nov.21 ••.•......•...••.....•.. 
Nov. 28 •.••....••.....•.••••••. 
DecemberS ...•••••...•...••.•. 

Mean •.•••••••.•••••••••.. 

Peroont-
1-----.-----.-----4------.-----.-----1 ~eor 

23 men on day shift. 17 men on night shirt. 

Actual Peroont- Actual 
Relative hours or age or Relative hours or 
hourly work per !>roken hourly w!!!! per 
output. weal<. ti::err putput. n ~k. 

108.0 48.5 2.0 95.0 46.3 
108.0 47.0 5.1 89.0 46.6 
115.0 59.5 7.0 93.0 46.8 
106.0 60.5 5.5 94.0 66.9 
101.0 59.1 2.3 92.0 64.6 

107.6 64.9 4.4 92.6 54.2 

Percent- night
S"" of shift out

broken put 0':' 
time per d8y..mift 

week. output. 

2.5 88.0 
1.9 82.0 
1.5 81.0 
.2 89.0 

3.6 91.0 

1.9 ,86.2 

T.,ese data show that the average output of the night shift was 13.8 per cent 
less than tilat of the day shift over a five-week Interval During the last fort
night it was only 10 per cent less, but In any case the inferiority of output was 
considerable. In another group of men who were using a different type of lathe 
to bore the powder chamber, tile average hourly output of 18 men on day shift 
was 100, 106, and 105, respectively, In the three weeks ending September 5, 
1.2, and 19, while the average hourly output of 20 men on night shift was 96, 
94, and 99 for the same weeks. On an average the night-shift output was 7 per 
ceut less than that of the day shift, but In that the night shift had had only 
7 weeks experience at the operation previous to the statistical period dealt with, 
while the day shift had had 10 weeks, it Is probable that tile difference of output 
would ultimately have become less than this figure. We may sum up by saying 
that the liverage output of both groups of night workers was probably 9 per cent 
or 10 per cent less than that of the day shift. 

44. In the operation of " finishing, turning, and forming" 22 men 
on day shift were compared with 17 on night shift for seven weeks. 
In this case the comparison was also complicated by differences in 
length of employment and by the fact that, prior to the period in
vestigated, the hours worked were'12 to 15 hours longer per week 
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than during the period itself. Dr. Vernon concluded that the dif
ference shown during the last two weeks, viz, 1.5 per cent, was more 
nearly a measure of the real difference than the average over the 
. whole period, viz, 7.9 per cent. In the operation of" rough turning" 
a comparison of 18 men on day shift with 20 men on night shift 
showed the hourly output of the night workers during the last five 
weeks of the statistical period to be 6 per cent less than that of the 
day workers. Dr. Vernon further states: 

If the deficit In the output ot the night shltt on that ot the day shift In the 
.. JIOwder-chamber boring" operation be taken as 10 per cent and In the" finish, 
turn, 8nd torm" operation 8S 2 per cent, the mean deficit comea.to 6 per cent, 
or the 88me 8S tor" rough turning." In two Qther smaller groups ot operatives 
the mean deficit likewise 8mounted to 6 per cent, though probably by reason 
ot tbe smaller numbers Involved the differences ot day and night: shift output 
In the two operations was considerable. Thus, In the operation ot .. finish rough 
turning," or taking a thin turning off the roughly turned shell, the output of 
nine night-shift workmen was 14 per cent less than that ot nine day-shift work
men over a period of tour weeks. In the operation ot .. parting off," or cutting 
down the rough shell to the right length, the output of seven workmen on 
night shift was 2 per cent greater than that ot seven on day shift over a period 
ot three weeks. 

45. If now the general results of the investigations of Capt. Gren
wood and :Mr. Burchell on the one hand and of Dr. Vernon on the 
other be contrasted it seems that with men, as well as with women, 
the discontinuous system is preferable to continuous night work. 

lL-LOST TIllE. 

46. Consideration of time lost by night must always be weighted 
by the fact that at night the rate of remuneration is higher, and 
therefore that there is a greater incentive for workers not to lose 
time as compared with workers by day. 

Discontin'UUU8 ay8tem.-Prof. Lo.veday has provided data. relating 
to some 5,500 skilled workers employed by day who lost 11 per 
cent of time "avoidably" and 5.5 per cent unavoidably; that is to 
say, 16.5 per cent in all; and of 2,700 skilled workers employed by 
night who lost 6.3 per cent of time avoidably and 2.1 per cent un
avoidably; that is to say, 8.4 per cent in all; and also of over 8,600 
unskilled workers employed by day who lost 10 per cent avoidably 
and 5.2 per cent unavoidably; that is to say, 15.2 per cent in all; and, 
lastly, of 4,376 unskilled workers employed by night who lost 8.1 
per cent and 2.2 per cent, respectively, 10.3 per cent in all. 

These data definitely suggest that men employed on the discon
tinuous system lose less time at night. All comparison, however, 
of the time lost by day with that lost by night must make allowance 
for one important probable cause of bad timekeeping in the day 
period, namely, time lost before breakfast in the morning, which 
accounts generally for a very high proportion of the total amount of 
time lost during day work. This matter is examined in a separate 
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study, but it takes away any value the percentages might be thought 
to have as evidence of the inherent advantage in night shifts. 

47. Oontilll;UUU8 8y8tem.-Dr. Vernon has provided data which 
refer to 83 permanent day-shift workers and 50 permanent night. 
shift workers for an average period of eight weeks lying between 
July 25 and December 5, 1915. He found that the total lost time 
of the night workers was 5 per cent and that of the day workers 4.4 
per cent, or 0.6 per cent less, a difference which was due to the smaller 
number of short weeks put in by the day workers. He considered 
the data sufficieI\.t to be .some indicatioI\ that the health of the perma
nent night.shift male workers is not qu~te so good as that of the 
permanent 'day~shift workers, but does not consider the difference 
one of much practical importance. Capt. Greenwood investigated 
the timekeeping in ap.other factory employing a permanent night 
shift through 47 weeks between June, 1915, and September, 1916. 
During this period out of 409,727 possible day shifts 16,418 were 
lost, a percentage of 4. Out of 132,334 night shifts 7,593 were lost, 
a percentage of 5.7. In both shifts there was a substantial improve
ment in shift keeping (the data refer to absolute losses' of shifts, 
not to broken time) in the summer; but over the whole period the 
night shift keeping was nearly 43 per cent worse than the day shift 
keeping. Capt. Greenwood pointed out that the relative losses were 
similar to those found in the cartridge factory managed on the con~ 
tinuous system. This observation confirms that of Dr. Vernon and 
strengthens the case against permanent night work for men. 

GENERAL CONCLUSIONS. 

48. The investigations were not primarily aimed at comparing the 
output of day work with that of night work, as the case against night 
work was considered to be sufficiently established; some of the data, 
howevel", permit a comparison to be made, and in each case the com~ 
parison is to the detriment of night work. Night work, though 
necessary in the present crisis, is~ then, undesirable; but the commit
tee consider that the extensive and varied data which have been sum
marized above provide material upon which certain conclusions, 
ha ving reference to relatively light repetition work, may be based as 
to the result upon output to be anticipated from different schemes of 
night work. 

49. Women.-(l) In monotonous processes which call for little 
physical effort, such as those concerned with cartridge making, dis
continuous night work of women gives an output which rarely falls 
much more than 10 per cent below, and usually approximateS closely 
to that obtained by day. 

(2) Continuous night work is productive of definitely less output 
than is the discontinuous system; and the committee haye failed to 
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obtain evidence that the output of the continuous day shift balances 
this inferiority. 

(3) (a) The timekeeping of girls and of women of 19 years of' 
age and upward, working for alternate weeks of day and night 
shifts, is even better maintained than when they work on permanent 
day shifts. 

(b) Timekeeping of girls of 14 to 18 is practically the same 
whether they work on permanent day shifts or on day and night 
shifts. 

The committee, basing their opinion upon these conclusions, con
sider it undesirable to adopt for women continuous night shifts in 
any factory not at present so working or not yet open, and suggest 
that wherever practicable this system should be discontinued. 

50. The committee believe that this inferiority of the continuous 
night worker may ultimately be referred to a failure to secure proper 
rest and sleep in the day time. Women on continuous night work 
are likely to perform domestic duties which, when they work alter
nately in the two shifts, is impracticable; and this extra domestic 
strain may account for the inferior results of their industrial activi
ties. The committee has, indeed, some evidence of women employed 
in permanent night shifts who still carry on their ordinary day
time avocations, but it is not sufficiently extensive (statistically) to 
be offered as a proof of the suggestion just made. 

51. M en.-The conclusions arrived at with respect to women are 
true, with slight modifications, for men. 

(1) There is no significant difference between the rate of output 
in night and day shifts managed on the discontinuous system. 

(2) With men, as well as with women, the discontinuous system is 
preferable to continuous night work. 

There is no reason to think that the nightly output need be much, 
if at all, inferior to the output by day in the case of a discontinuous 
system, and there is evidence that the timekeeping by night is rather 
better than by day. The contrast between permanent night shifts 
and permanent day shifts is, however, less striking than in the case 
of women. On the whole, it appears that the rate of output may 
be less and the loss of time greater than in the discontinuous system. 
This result is what might be expected if the surmise regarding the 
cause of the inferiority seen among women were correct. Men do not 
naturally take so much part in domestic work as women, and the temp
tation to bum the candle at both ends is, from this point of view, 
smaller. On the other hand, the incitement to devote the time which 
should be given to sleep to amusement is certainly as intense among 
men as among women, so that some inferiority might be anticipated. 

The practical conclusion seems to be therefore that, equally with 
women, men can more profitably be organized under the discon
tinuous than under the continuous system of night work. 



THE CAUSES AND CONDITIONS OF LOST TIME. 

BY T. LOVEDAY, K. A. 

I. INTRODUCTION. 

(A) GENERAL :aEKA:a:s:S. 

1. The following notes are based in -the main on an inspection of 
the records of lost tiine in a number of factories situated in different 
parts of 'Scotland and England. Occasionally I have made use of 
figures from factories which I have not visited, when I knew the 
figures to be well authenticated.' I have also had the benefit of the 
opinions of a number of directors, managers, and other officials, as 
well as of employees, to all of whom I am greatly indebted.1 In all 
matters affecting lost time the variables are so numerous as between 
different factories, and even as between different departments in a. 
single factory, that more weight ought properly to be attached to co
incidence or divergence of opinions among experienced persons than 
to coincidence or divergence of figures; unfortunat~ly, the former are 
less easily reproduced on paper and are apt to lose force in telling. 
But much of what follows is based on an estimation of experienced 
opinions. I am very sensible of, and wish to emphasize at the outset, 
the danger of easy generalizations about lost time. Much that has 
been written on the subject is marred by a failure to recognize the 
large element of conjecture necessarily present in any general conclu
sions on the subject. At the same time it is likely that a comparison 
of results under varying conditions may convey to persons interested 
some useful information. 

2. The present communication does not pretend to treat exhaust
ively the whole problem of lost time in factories. The chief causes 
of loss of time operative at present may be summarized as follows: 

A. CAUSES KAlr-'LY UNCONTROLLABLE. 

(1) Necessity of employing persons of 
inferior physique or irregular 
habits. 

(2)' Lack of housing accommodation. 
(3) Lack of trallsport facilities. 

(4) Bad weather and dark street~ 
(5) Lack of material coming from out

side. 
(6) Domestic duties of married women. 
(7) Sickness and accident. 

• I hove also to express my great obligation to Mr. H. O. Quln, of the Ministry of 
Munitions. 
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B. CAUSES MAINLY CONTROLLABLE. 

(1) Drink. 
(2) Indlft'erence. 
(3) Discontent with conditions of work. 
(4) Morning "quarters." 

(5) Overtime work. 
(6) F:mlty Internal organization, leav

Ing employees without work. 

Other causes, of less importance, might be added, and even those 
mentioned differ considerably both in influence and in generality. 
The first seven of them are for the most part beyond the control of 
either employer 01" employee; the remainder might to a great extent 
be remedied by the one or the other. The discussion that follows is 
mainly concerned with the proportions of lost time that are due to 
sickness and to "sleeping in" or loss of morning "quarters"; but 
in both connections some discussion of the influence of overtime is 
una voidable. 

3. I have in the main confined myself to the records of factories 
which existed before the war, are still largely engaged upon work 
not very remotely different from that on which they are normally 
engaged, are admittedly well managed, and in which the relations 
between employers and employed are tolerably harmonious. My 
attempt has been not to lay undue stress on extreme, uncharacteristic 
figures, but rather to compare average results in well managed con
cerns. So far as conclusions are drawn or suggested at all, they 
appear to me to have a bearing upon problems that will arise after 
the war as well as upon immediate practical questions, and this is 
most emphatically true concerning the necessity of improving the 
form and raising the value of medical certificates. 

4. The kind of work on which a factory is engaged is distinguished 
as light, medium, heavy, and so on. This classification, though ac
curate in respect to particular shops, is somewhat arbitrary in respect 
of whole factories, since even in marine engineering and other heavy 
works a considerable proportion of the labor is light; these terms, 
therefore, must be taken as characterizing only the main features of 
a factory. All the factories recorded may be brought under the 
general title of "engineering" (used broadly) with the the excep
tions of two cotton factories and one in which women were engaged 
upon rope making. All but the cotton factories are "controlled." 
Shipbuilding is excluded from consideration, except in one table 
introduced for comparison. 

5. Correct and ample records of timekeeping and sickness are rare. 
In small factories they are often considered unnecessary; a mental 
note or a few jottings in the works manager's pocketbook are often 
all that is available. This is unfortunate, for the ease of supervision 
in carefully managed small factories makes their records specially 
valuable. Factories which are well satisfied with their employees' 
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timekeeping often hold that continuous records are not worth while
again a scientific misfortune, since comparison with other factories 
becomes impos:'lible. In large factories, on the other hand, stress of 
work and depletion of staff have 'often made it necessary to abandon 
records which were once carefully kept. Fortunately, however, in 11 

few cases I have found records either instituted or enlarged during. 
the pa5t two years, and they have been of great utility. 

(B) THE FORM OF TIME·ANALYSIS RECORDS. 

6. The lost time records of different firms vary greatly in form. 
A very convenient form for purposes of calculation is a weekly record 
tabulated as follows: 

WEEK ENDING 

Number of normal 
hours actually 

Number worked. 
Number of hours 
worked overtime. 

Shop or deportment. em· 
ployed. 

Day 
shift. 

Night 
shift. 

Number of hours lost. 

------11------------------------

The individual figures in each department can be read off the em
ployees' cards with great rapidity by clerks accustomed to the work 
and entered on lists, which may then usefully be pre~erved with the 
summary table. 

The s\lmmary may be expanded as desired by adding columns for 
such further information as "added time," the number of employees 
on overtime, the number of " quarters" lost, the number of employees 
sick, the number of bad timekeepers, and time lost on day shift as . 
distinguished from night shift; while some of the columns (or, pref
ernbly, percentages calculated from them) may usefully be recorded 
from ,week to week in graphic curves. 

(C) CALCULATIONS OF LOST TIME AND OF OVERTIME. 

7. Subsequent calculations may be made in averages of hours per 
employee or in percentages; for some comparisons both methods are 
needed. . 

Time lost either with leave given or for sickness or for other ade
quate reasons is considered as time lost unavoidably; and time lost 
which is not accounted for in these ways is spoken of as time lost 
avoidably, i. e., by "bad timekeeping." In making calculations, if 
percentages be used, the strictest measure of time lost avoidably, i. e., 
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b "b dt' k ' '" hours lost avoidably X 100 -Y a IDle eepmg IS 'd· --, gross normal hours less those una VOl ably lost 
but in comparing time lost due to "bad timekeeping" with that due 
to sickness, the data. for these two causes respectively must be ex-· 
pressed as percentages of gross normal hours less those lost by leave; 
while time lost for all causes must be expressed as a percentage of 
gross norma.l hours simply. 

In the following pages the stricter measures are sometimes used, 
but it will be seen that as a. rule the percentages are not greatly al
tered by taking gross instead of "practically possible hours" 1 as the 
denominator throughout. 

8. It is sometimes argued that calculations based on the amount of 
normal time lost are misleading and should be replaced by calcula
tions based on the average number of hours worked, whether normal 
or o\'ertime. An example will make this argument clear: Suppose a 
factory in which the average normal hours a week are 55 and the 
average hours worked overtime are 10, and that the average hours 
lost are 5 per man, or about 9 per cent of the normal hours. This 
percentage can not be fairly compared with that of another factory 
whose average normal hours are 50, with no overtime, and where'the 
average hours lost are 2t per man, i. e., 5 per cent of normal hours; 
for, in fact, the men in the former factory are working 60 hours a 
week and those in the latter only 47i. 

9. This argument is so far sound that comparisons of the lost 
time percentages of different firms are of little value unless accom-. 
pllnied by comparisons of the average hours worked. But it neglects 
two important points: 

(1) Absences of workmen, especially when Unexpected, entail a 
certain amount of disorganization and therefore (quite apart from 
questions of fatigue) the comparative effective value of the longer 
hours with a. high percentage of lost time is diminished; and 

(2) So far as work overtime causes loss of normal time the re
sults are greater cost and (usually, at any rate) lower efficiency. 

10. To find a satisfactory measure of overtime for purposes of 
comparison between different factories is difficult. The ratio of 
hours worked overtime to ordinary hours actually worked is totally 
useless. The ratio of h01}rs worked overtime to gross possible nor
mal hours is a very rough measure, since there may be much un
avoidable absence in one factory and little in another. The total 
number of hours worked overtime divided by the total number of 
employees is also a \'ery x:ough measure for the same reason, and be
cause the proportions of employees working overtime may differ 
greatly. The simplest and best measure, when the information can 

• The term .. practieally possible bours" will be used throughout to :o:>ean grosS 
po.sible normal hour. leas those lost unavoidably, 
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be obtained, is (a) the percentage of employees working overtime 
together with the average hours worked overtime by each employee 
so working, and it may be combined with (b) the ratio of hours 
worked overtime to practically possible ordinary hours, allowance 
being made for una voidable absence. But in using these measures 
consideration must be given to the length of the normal working 
week if the comparison is not to be very misleading, and in using 
(b) reference should be made, under the two-shift system, to the 
size of the night shift if the night week is longer than the day week, 
for in a factory working little or no night. shift the ratio will be 
higher than when the night shift is large though the hours actually 
worked overtime are the same. 

(D) THE RELATIONS BETWEEN LOST TIllE AND OVERTIME. 

11. If the term "overtime" be taken in the ordinary sense of 
hours worked beyond the normal time of a factory any attempt to 
correlate lost time and overtime is apt to be misleading, since the 
normal hours of different factories vary. Nor is the attempt much 
more hopeful if some such figure as 53 hours be arbitrarily selected 
ass normal working week and any excess reckoned as overtime; for 
length of hours is only one of many conditions of lost time and it 
would be difficult to find two factories varying in that condition 
alone. Yet overtime admittedly does cause loss of normal time. The 
point will be frequently illustrated later on in this memorandum, 
but a few general observations may be in place here. 

Overtime may act either as final or as efficient cause of lost time. 
(1) Employees may deliberately miss normal hours in order to 

make the better-paid hours overtime necessary. In no factory that I 
have visited has the management believed this practice to be fol
lowed by any but an insignificant minority of the employees. If it 
be anywhere at all common, an extension of the rule found in many 
places would seem desirable, by which the full normal week must 
be worked before overtime is paid as such-always provided that 
normal time is not excessive and that allowance is made for sickness 
and other unavoidable absence. 

(2) Work overtime may have loss of time for a consequence. 
(a) If this happens in the way that high earnings lead to slack

ness-and this has certamly been so among the less responsible 
rmployees in many places-the case is not practically, though it is 
theoretically, very different from that just considered; and the same 
remedy is indicated. .. 

(b) In so far as long hours lead to loss of time by fatigue and 
sickness, insistence upon them is most deplorable. The keenest men 
are not .always the most robust, an.d it is the keenest who have most 
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strain to bear. The hours gained are more costly than. the hours 
. lost, and, coming as & rule at the end of a long day, their cost is 

altogether disproportionate to their output; and the resulting fatigue 
which drives some men to bed produces lassitude and decreased effi
ciency in many of those who continue to attend regularly, so that 
the output of normal hours also declineS. The effects of Sunday 
labor are, as has now been recognized, still worse than those of over
time hours in the evening or on Saturday afternoon. 

12. How considerable a proportion of the time gained by extra
ordinary hours may be lost in normal hours even in & well-managed 
factory in which the good will of the employees is undisputed, is 
illustrated by the following figures which refer to the engineering 
departments of a firm engaged on heavy work. The normal day
shift week is 53 hours and the night-shift week 60 hours. 

TABLE I. 

Percentage 
ratioo! 

Percent~c 
ratioo! 

Average hours 
P=~!:,!" 

hours lost 
Percentage houts worked P~tage by bad 

o! worked overtime to Sunday ~~::~'il" Pedod. e:~:IT:;S overtime practically ::=e: hours to 
by those so possible total sickness to 

overtime. working. nonna1 Sunday. overtime. hours 
hourso! gained by 

all work 
employees. overtime. 

!doy,1916 (4 w .. ks) ........... 78.4 13.0 19.7 62.0 . 61.0 63.0 
Juu8,1916 (3 weeks) .......... 72.0 la.7 16.9 60.0 57.0 59.8 

The high percentage of loss is mainly attributable to 'a very high 
sickness rate, itself the result of long hours on heavy work since the 
beginning of the war. Further figures illustrating this point will be 
quoted below (cp. especially Table II). . 

Obviously, however, a mere comparison of hours gained by over
time and normal hours lost is worthless if unaccompanied by other 
figures; since if little overtime be worked it may be more than coun
terbalanced by a very moderate loss of normal time, not in any way 
due to the overtime work. 

13. The very long hours worked in many factories during the past 
two years have, perhaps, been necessary, but so far as my experience 
goes the necessity has been imposed upon and is deplored by em
ployers and managers, who have noted the decreasing briskness and 
resilience of the workers. The strain has told, not only upon opera
tives, but still more upon officials and upon foremen, who have broken 
down in considerable numbers. Unhappily, the men too often wel
come long hours because of the extra pay, In one factory where 
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overtime had been kept as low as possible men told me quite frankly 
that there was a good deal of grumbling in consequence. But the.. 
sickness rate in that factory was correspondingly low and there can 
be no doubt that for the average man high wages earned by long 
hours are too dearly earned. 

II. SICKNESS, 

(A) THE DIFFERENTIATION OF BAD TIMEKEEPING AND SICK!lESS AlJD OF 
AVOIDABLE AlJD ll'NAVOIDA.BLE LOST TIME. 

14. Of firms -Which keep a continuous record of lost time only a 
small minority attempt to determine accurately what proportion is 
due to sickness or to distinguish accurately between avoidable and 
unavoidable loss of time. In some factories no distinction is tabu
lated at all; sometimes it depends wholly on foremen's opinions; 
sometimes absence is classified as sickness only if a medical certificate 
is handed in and certificates are carefully demanded; in other fac
tories the word of trusted employees is accepted and their absence 
classified under sickness; in others, again, their word is accepted, 
but their absence in default of a certificate is reckoned under bad 
timekeeping. Here all absences for less than two or three days are 
counted as bad timekeeping, but certificates are demanded after long 
absence; next door longer absences are simply assumed to be un
avoidable except in the case of notorious slackers. 

15. One principal cause of the present confusion is the dissatis
faction of employers with medical certificates. This dissatisfaction 
is very widespread; it is not confined to any particular locality, or 
any particular size of town, or any particular kind of employment. 
Moreover, it is in the main justified. Upon analysis it resolves itself 
into two principal grievances: 

(1) Some certificates are given when they are not deserved. This 
must under any circumstances happen not infrequently, if a doctor 
has no data for his judgment beyond the statement of a man whom 
he has ra.rely, if ever, seen before. But, while this difficulty must 
be fully recognized, there is no doubt that some undeserved cer
tificates are the result, not of excusable error, but of extreme slack
ness or sometimes of deliberate dishonesty upon the part of medical 
men. Unconscientious doctors are comparatively rare, but they are 
widely distributed; one or two are to be found in nearly every 
populous district; they find their mates in equally unconscientious 
employees (like themselves, a small minority of the whole) ; and 
they infect the minds of employers with a. distrust which unfor
tunately reaches beyond themselves. 

(2) Very many certificates, though honest, are so brief as to be 
practically useless. Often they state nothing beyond the bare fact 
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that a man is unwell andnnable to follow his employment. Now 
the employer would perhaps learn little from the name of the 
patient's complaint, but he is seriously interested to know, especially 
at the present time, whether the patient must leave work at o_nce or 
may continue on something urgent for a few days, and also to know, 
if possible, how long he is likely to be away. On the other hand, 
a statement of the patient's age and of the nature of his complaint, 
though not always directly useful to the employer, would be of the 
utmost service to the investigation of industrial disease, supposing 
that certificates, when no longer required, were sent for tabulation to 
the Medical Research Committee. 

16. Some advantage that would follow from more trustworthy 
and informative certificates are these: 

(1) Employers would receive information assisting them in the 
organization and coordination of work, and so facilitating output; 

(2) Employers would be encouraged to distinguish accurately 
sickness as a factor of lost time, and so to keep closer watch on the 
conditions of health among their employees; and 

(3) There would be furnished data for a study of the statistics of 
industrial diseases. 

The first is the most important point at this moment, but after the 
end of the war the second and third advantages will become increas
ingly important. 

17. The need of improved certificates is urgent, both temporarily 
in reference to mnnition workers and afterwards permanently in 
reference to all employees in factorit',s. Much could be done imme
diately by supplying a standard medical certificate to panel practi
tioners and other medical practitioners in the neighborhood of muni
tion factories and controlled establishments, with a request that the 
form be used for all certificates given to mnnition workers. 

lB. A result of defective records seems to be a very frequent under
estimation of the part played by sickness as a factor of lost time, and 
generally of the proportion of nnavoidable to avoidable loss of time. 

19. The following table concerns a body of over 1,200 men (with 
a very few women) in an engineering department. Smithy and 
foundry are excluded from these figures, but the general character 
of the work is heavy (though, of course, some shops are exceptions), 
and in most weeks of the record there has been much work overtime, 
especially on Sundays. The figures for sickness refer to well-authen
ticated and for the most part to certified cases only, and accidents 
are left out of account; there is an inducement to employees to send 
in certificates when sick, and the record of sickness is carefully kept. 
The normal day-shift week is 53 hours and the night-shift week 60 
hours. 

105700D-Bull.230-17---4 
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TABLE II. 
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'" '" f4 '" '" '" < 
1 2 8 4, 6 6 7 8 9 10 

--------------
1915. 

June 2 •.•..... 3.5 3.3 4.5 3.3 5.3 8.6 61.3 61.6 61 
Doc. 21. ....... 3.6 3.4 5.3 3.4 5.8 9.2 60.1 63.0 -~ _. _. 

1916. 
Apr.4 .••.•..•. 4.4 4.0 7.2 4.0 7.8 11.9 64.0 66.0 561 
Mayg ...•.•.•. 3.7 3.4 6.0 3.4 6.5 9.9 63.' 65.' 5st 
May 16 .•..•••• 2.9 2.7 6.0 2.7 6.5 9.2 68.6 70.' 59. 
May23 .•...•. 4.0 3.7 6.7 3.7 7.4 11.2 64.1 66.4 55f Daylight saving. 
May30 .••...•• 4.4 4.1 6.0 4.1 6.5 10.7 59.1 61.' 58 
Il1ne6 ....••.• 3.7 3.5 6.2 3.5 6.5 10.0 63.6 64·8 5DA 
June 13 ••••.••. 3.4 3.2 5.8 3.2 6.3 9.6 63.9 66.0 57l Extra pay on Whitmonday. 
lune 20._ ••.••• 4.1 3.8 5.8 3.8 7.3 11.1 60.1 66.0 57 
lune 27 .•••••• 4.3 4.0 5.7 3.9 7.9 11.8 68.8 66.6 561 Extra pay on lune 27 and 28. 
lu1yL .•••••• 3.0 2.11 5.3 2.8 6.6 9.5 66.0 71.6 561 
luly 11 ••.••••. 3.6 3.4 5.3 3.4 5.8 9.2 60.7 6'.6 58f 
July 18 •••••••• 3.6 3.5 6.4 3.4 6.8 10.3 64.1 66.4 57. 
luly 25 •••••••. 4.6 4.3 6.9 4.3 7.6 11.9 61.4 61.6 561 
Aug.I. ••••••• 4.7 4.4 6.4 4.3 7.8 12.2 69.0 64.0 55f 
Aug.8 .•.••••. 7.2 6.7 6.8 6.6 8.2 14.8 60.6 65.4 4st } Extra pay on the 7th. Over· 
Aug. IS ••••••• 5.4 4.9 8.6 4.9 9.8 14.7 63.6 66.6 48t time much reduced; little 

Sunday work. 
Aug.23 ..••••• 3.8 3.6 5.4 3.6 6.1 9.7 69.8 6'.6 An extra day in this pay. 
Aug. 26-Sept.4 ...... -..... .... -. .. -.. -. .. -.- . .... _- ....... ........ Holidays • 
Sept. 12 ••••••• 3.9 3.7 4.8 3.6 5.4 9.0 66.8 69.6 57 
Sept.19 ..•.•.. 4.1 3.9 3.7 3.9 4.0 8.0 48.3 60.1 55f 
Sept.26 •..••.• 3.7 3.5 4.1 3.5 4.6 8.1 43.11 66.8 57, 

20. In every week recorded save one the proportion of lost time, 
apart from absence with leave, due to sickness alone (column 8) is 
more than a half, and in most weeks it is over 60 per cent, while in 
ail weeks certified sickness and leave together (column 9) account for 
more than half the total time lost, and in all weeks save four they 
account for over 60 per cent of it, and twice for over 70 per cent of it. 
The part played by these factors is diminished on two occasions, and 
then for two opposite reasons. In the first part of August there was 
less urgency of work, and the men, knowing this, were inclined to 
take a rest to which the time of year also prompted them, so that 
"bad timekeeping" increased; and after the holidays at the end of 
August there was a remarkable improvement in health. 

21. It is doubtful,. however, whether even the careful records kept 
by the firm to whom these figures refer do complete justice to the 
facts. There remains the possibility that some part of what is 
reckoned as " bad timekeeping" is due to fatigue and minor ailments 
which are genuine enough, though no one would ask for or give a. 
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medical certificate in respect of them. If tha~ be so, the curves of 
"bad timekeeping" and of sickness will tend to move in the same di
rection. Now, in Diagram I, which represents graphically colum~s 
2, 4, and 6 of Table II, this tendency is apparent; the curve of bad 
timekeeping does on the whole move in the same direction either as 
the curve of sickness or (e. g., at the end of June, when a generous 
amount of leave was granted for the sake of the men's health) as the 
curve of sickness and leave combined. But after the holidays at the 
end of August, there is no such coincidence. It seems likely, there
fore, that during the main period the figures of "bad timekeeping" 
include some absences which should be attributed to a sort of in
,·alidity rather than to slackness. This is specially likely to be true 
of lost "quarters," which, in the steadiest shops, account for a very 
great part of the so-called bad timekeeping in this factory.1 

22. In the attempt to ascertain by a comparison of curves whether 
the figures of "bad timekeeping" include absences due to physical 
disabilities of a. minor kind, it is more important to notice whether 
the curves rise than whether they fall concomitantly, especially when 
hours are long, for the factors which first produce absences deemed 
avoidable may go on to produce definite sickness, and thus the curve 
of bad timekeeping may fall while that of sickness rises, simply 
because those are now declared sick who were previously" off color." 
In other words, it is sometimes necessary to observe whether a rise 
in the bad timekeeping curve is followed rather than accompanied 
by a rise in the sickness rate. In the records of one factory employ
ing about 950 males I examined the figures for 58 successive weeks. 
After setting aside 8 weeks in which they were seriously affected by 
holidays, I found that in the remaining 50 the curve of bad time
keeping rose 24 times. In 13 of those 24 weeks the rise was accom
panied by an increase of recorded sickness; in 7 weeks by a fall; 
while four times the sickness rate was unchanged. On six of the 
seven occasions when the rise in bad timekeeping was accompanied 
by a fall in sickness, and on three of the four occasions when there 
was no simultaneous movement in the sickness curve, the amount of 
sickness increased in the following week. I had other reasons for 
'Supposing that sickness was considerably understated in this factory, 
and these figures confirmed the supposition. Where the facts of sick
ness are more carefully ascertained and the doubt is only concerning 
minor ailments, such definite figures are scarcely to be expected.2 

t See below (pars. 33 (5) and 47) the figures ot timekeeping tor certain heavy rna,. 
chine shops. . 

• Further data concerning the correlation or lack ot correlation between figures ot 
bad timekeeping and ot slckne8s are desirable; and I should be glad It any employer 
Interested In tbe 8ubJect, who keeps carefully collected and tabulated records, would 
communicate with me through the secretary of the committee and would allow me to 
Inspect them. 
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23. It might be supposed that so high a proportion of unavoidable 
lost time as that gi"en in Table II is peculiar to heavy work carried 
on at very high pressure, but the following table shows that this is 
not necessarily true. It refers to a body of about 270 males and 290 
females engaged upon light work in one department of a large fac
tory. Sickness is not separately recorded, but careful inquiries are 
made into the reasons for all lateness or absence. More than half the 
lost time, and usually much more than half, is lost unavoidably. It 
will also be noticed that, though the total time lost by the females is 
higher than that lost by the males, the proportion unavoidably lost 
by the females is also higher in most weeks. . 

WeekeodiDg-

TABLE III. 

Percentage 
Percentage ratio o(time Percentage 
ratioo~tlme ostavoldably ratiooltime 
l:~=::!:t~ to nfaf:~r:::- lost nnavoid-
possible nor- taken as 52+ ably to g;ross 

mal time. hours 8 week normal tlIll8. 
per employee . 

I • , 

Percentage .aUo of r~:T.:':m:e 
total time lost to lost un8\",oid

gross normal time. ably to total 
time lost. 

It • 
JlaIes . .!r ... Males . .!'i... Males . .!res. Males . .!res. All. Males . .!res. 

------~--I---I---I--;------.-------
1916. 

Jun.O................. 2.4 1.4 2.3 1.3 2.6 3.7 6.0 5.0 5.0 6'.9 13.' 
IlIn.13................ 2.0 1.0 1.9 1.0 2.8, 4.3 4.9 5.3 5.2 60.9 81.0 
lun.20................ 1.8 2.0 1.7 1.9 4.9 5.2 6.7 7.1 6.9 7S.0 11.9 
IlIne27................ 2.1 l.t 2.0 1.7 4.8 7.5 6.9 9.2 8.1 70.0 81.0 
luly4 .•..•.•....•..... 2.0 1.4 2.0 1.3 2.7 6.2 4.7 7.6 6.268.0 BI.l 
IlIlyll................ l.t 2.3 1.8 2.2 4.6 6.9 6.5 9.1 7.9 71.1 7S.7 
July1H................ 2.5 1.8 2.4 L7 3.5 7.2 5.9 8.9 7.5 69.8 80.9 
luly25................ 2.5 2.0 2.4 l.t 3.9 7.3 6.3 9.3 7.9 61.1 79.1 
Aug.l................. 1.8 2. 7 1.8 2.5 4.2 7.2 6.0 9.7 7.9 119.8 7S.9 
Aug.8................. 1.3 1.2 1.3 1.2 3.5 5.3 4.8 6.6 S.7 78.9 81.6 
Aug.15................ :1.1 1.5 2.0 1.5 4.5 4.7 6.6 6.2 6.4 69.8 76.0 
Aug. 2"2................ 1.3 2.4 1.2 2.2 3.2 5.8 4.4 8.0 6.2 11.8 11.9 
Aug. 21)1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Bert. 8 ..•..••••••.•.•. 1.8 2.6 1.7 2.4 3.0 6.6 4.8 8.1 6.563.' 69.8 
S.pt.12............... 1.5 2.t 1.5 2.7 2.8 4.0 C.C 6.8 5.6 65.1 69.-+ 
Sept. IV............... 1.8 1.6 1.7 1.5 2.6 5.0 C.C G.5 5.5 60.1 16.+ 

Av.rage for the I '-'--1--'-'--1--1--period......... l.9 1.9 1.9 1.8 3.6 5.7 5.p I 7.0. 6.6 66.1 16.8 

• Department closed. 

In only two other factories besides those to which Tables II and 
III refer have I up to the present discovered figures of sickness or 
unavoidable absen~ generally that appear to me reasonably trust
worthy. Both are small factories, engaged on moderately heavy 
work, with moderate overtime. In one, employing about 240 men, 
the total loss of possible time for '12 months to the end of September, 
1916, was 7.27 per cent, and sickness alone accounted for 54: per cent 
of this loss. In the other the total loss in a period of ..August, 1916, 
among about 130 men in the engineering and tool shops was 5 per 
cent; sickness accounted for 46.7 of this loss and unavoidable causes 
generally for 59.9 per cent of it. 
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24. In all these four places, then, where timekeeping was reason
ably good and records were carefully made, the unavoidable loss is 
more than ha.lf the total loss; and the inference is, therefore, sug
gested that elsewhere also, unless attendance is very slack, more 
careful inquiry than is usually made into reasons for absence would 
reveal the same fact. Obviously, however, in factories where time
keeping is really bad, the proportions of time lost avoidably and 
una voidably may be reversed. The following figures are of some 
interest in this connection, though in default of more precise infor
mations as to the means of determining sickness and as to the pre-
cision of the returns not much stress can be laid on them. _ 

25. For the week ending February 4, 1916 (a period in which lost 
time was likely to be considerable, and the sickness rate especially 
likely to be high), of 77 firms returning their time lost as not more 
than 6 per cent of possible time, 56 attribute at least half to sickness 
(including accidents), and 21 attribute less than half of it to this 
cause; of 41 firms returning a percentage over 6 and not more than 
10,24 attribute at least half to sickness and 17 attribute less; and of 
25 firms whose employees lost more than 10 per cent of possible time 
only 7 attribute more, and 18 attribute less than half the loss to 
sickness. 

26. The following tables are an example of records in a factory 
where the timekeeping was not satisfactory. Table IV refers to an 
engineering department mostly engaged on heavy work except in 
some shell shops; Table V distinguishes the women operatives in 
shell shops, who were included in the preceding table j and Table VI, 
which refers to a shipbuilding department, is added for eomparison. 
The record is for week ending March 4, 1916, at which period a high 
percentage of lost time is to be expected, especially as overtime was 
considerable, the percentage ratio of hours worked overtime to prac
tically possible normal hours being in the engineering department 
for the skilled day shift 17.1, for the skilled night shift 16.9, for the 
unskilled day shift 17.4, and for the unskilled night shift 22.4; 
among the women on day work '14.6, and on night work 23.3; and 
in the shipbuilding department for the skilled day shift 19.1, for 
the skilled night shift 13.5, for the unskilled day shift 20.3, and for 
the unskilled night 21.2. The normal daY7shift hours were in most 
shops except the shell shops 53, and the normal night-shift hours 571. 
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TABLE IV. 

Percent-
age ratio Percent- Pereent
oftime age ratio age ratio 

Number lost oitime oltime 
Percent· 
age ratio 
01 total 

time lost 
to gross 
normal 
time. 

Percent
age ratio 
oftime 

Average 
hours 

(normal 
andover-Ontode aDd shIlt. 

em· 
ployed 

(approxi 
mately). 

avoId· lost lost 
ably to avoid.. unavoid
practj. ably to ably to 

~lle n~~1 n~~1 

lost 
unavoid
ably to 
total 

time lost. 

time) 
worked 
per em
ployae. 

t t~ , 6 

normal time. I time. 

II 8 

Skilled. day .hllt (except shell 
shops) ..••.......••...•....... 

~~:tu!i.y .:~~til~~~.~~ ~~~: 
Skilled. nightshllt(exoept shell 

.bops) .....•••....•.•.•••..... 
Stilled. night shilt, In sbell 

.hops ................••••••••. 
AIlskilled. Dlght .hilt ••••••••.. 
AU skilled employ""" .••........ 
Unskilled, day .hift (except 

shellsbops) .•••....••.•....... 
Unskilled, day ahlf&, In .be11 

shops .................•••...•. 
AU unskiUed, day shilt .•••.•... 
Unskilled. night sbilt (except 

shell.bopB) .............•..... 
Unskilled, night shm, In shell 

shops .............•...••••.•.. 
AU unskilled. Dlght .bilt ••••••. 
AU unskilled .mploy .......... . 
Allemploy .................... . 

. 

t.600 
1.000 
6,600 

1,9IiO 

750 
2.700 
8,:100 

3,7.0 

4.930 
8,670 

I,ZlO 

3.150 
4,380 

13.050 
21,250 

Percentage 
~tloollime 

Number lost avoid-
Grado end ahllt. employed 

(approxi· 
malely). 

ably to 
practically 

possible 
normal 
time. 

1 I I 

W.b,!,ll"sho::.~~ .. ~. 2,600 8.6 

W.t'!'I~~~~.':":. ~. 1,170 12.3 
All wom8D In shell 

shops •••.•.••..••. 8,770 D.8 

Percentage 
ratio 01 time 

Nnmber lost avoid-
Grado and ahllt. employed 

~l:,'i;~. 
ably to 

practiraUy 
possible 
normal 
time. 

1 I I 

Skilled. dav shift .•• 2,530 17.8 

t~"3i.!'t;~y~: 360 11.6 
. 1,260 19.6 

Unskilled, n 19b t 
shilt ..••••......... 160 7.8 

AU employ ......... 4,310 17.0 

rl-----r--- -----------

11.0 
14.6 
11. 7 

6.' 
8.7 
6.6 
8.8 

10. 7 

10.6 
16.6 

4.0 

10.6 
8.3 
8.8 
9.8 

10.t 
13.6 
11.0 

6.3 

9.6 
6.3 
8.4 

0.8 

10.2 
10.0 

4.0 

10.2 
8.1 
9.t 
9.4 

TABLE V. 

Percentage 
ratio oUime 

Percentage 
ratio of time 

lost avoid- lost un-
ably to avoidably 

gross nor-
InaI time. to~~: 

, i 

8.4 1.' 
12.2 1.0 

'.6 1.1 

TABLE VI. 

Percentage Peroontage 
l"!'tiooltime ratio of time 
lost avoid- lost 1111-

ably to aVOidably 
gross no .. 
mal time. 

to gross nor· 
mal time. 

, i 

16.5 5.1 
11.3 2.4 
18.9 3.' 
7.8 ········3:S· 16.2 

5.2 
6.9 
6.6 

2.6 

.8 
2.1 
4.3 

7.6 

3.2 
5.2 

I.r 
2.7 
2.2 
4.2 
4.3 

15.7 
20.6 
16.6 

7.8 

10.5 
8.4 

13.8 

17.6 

13.4 
15.3 

&.2 

12.8 
10.3 
13.7 
13.7 

33.1 
33.6 
33.' 

3'.0 

B.O 
'~.9 
31.6 

~.1 

,~.O 
3~.1 

n.7 
,1.1 
'1·4 
111.0 
111.11 

Percentage Peroontage Average 
ratio 01 total ra~ooltime hours (nor-

mal and time lost lost un-
to gross avoidably overtime) 
normal to total workedpor 
time. time lost. employee. 

• 2 8 

10.4 19.0 42 

13.3 1.8 421 

11.3 1406 42i 

Peroontage Percentage Average 
ratio oltotal ratio oftime bours(nor· 

time lost lost un- mal and 
to gross avoidably overtime) 
normal to total worked per 
time. time lost. employee. 

• 2 8 

21.6 IS. 4 F 13.7 17.0 
22.8 17·4 

7.8 .0 69 
1D.8 10.8 63 
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27. The percentage of possible time lost is high throughout, the 
proportion ranked- as unavoidably low. A low -proportion of un
avoidable loss is to be expected on night shift, since employees who 
are obviously "off color" will, as far as possible, be kept on day work 
if the management is sensible; but here even on day shift the unavoid
able loss is barely more than a third of the total lost time. That 'it 
has been underestimated is a reasonable conjecture, but it probably 
was well under half the total loss, for attendance was evidently slack. 
It is noticeable that the" unavoidable" proportion is markedly higher 
among unskilled than among skilled. men on day shift except in the 
shell shops where (allowance being made for the women's bad time
keeping) the men's records are nearly the same for skilled and un
skilled. In the very bad figures of the shipbuilding department, 
however, this difference is not repeated. 

28. It might be expected that the most accurate records of un
avoidably lost time would be those based on the records of foremen 
or officials who have satisfied themselves concerning reasons offered 
for absence. In fact, however, such records are not very trustworthy 
except where some superior official, e. g., a departmental manager, 
takes an interest in the matter, as in the department to which Table 
III refers. Foremen vary in strictness and sometimes in personal 
preference, and those employees who are trusted and know them
selves to be in no danger of the tribunal often fail to report their 
quite valid reasons for absence. Moreove~, in large factories foremen 
often forget to enter a note of sound reasons, which accordingly never 
reach the time office. 

29. The payment of a bonus for good timekeeping, against which 
sickness does not rank, is more likely to insure good data for records 
by making it worth employees' while to send in certificates when they 
are ill. Even -the payment of a bonus, however, doos not guarantee 
absolute accuracy_ Where there is a keen and reputable body of em
ployees the few cases of dishonest certificates will be balanced by the 
few cases in which men forget or, having already lost time unduly, do 
not think it worth while to send in certificates though genuinely sick. 
But there remains the likelihood that some proportion of what is 
reckoned as bad timekeeping is due to minor ailments; and a further 
cause of inaccuracy arises if attendance is slack and if a number of 
the employees are able to earn wages much higher than those to which 
they are u~d, the result being sometimes that they are indifferent to 
the bonus and careless about sending in certifiGates. (To a certain 
extent the tribunals have checked such carelessness and so have in
directly improved records.) The following figures relating to about 
200 men on very heavy work are an illustration: Their normal day 
shift was 53 hours; only three or four men were on night shift; over
time was moderate, about 40 to 60 per cent of the men averaging 
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nine hours each (80 per cent in June, 1915), and there waspracti
cally no work on Sundays. While they are probably a hardier lot of 
men than those in most machine shops and the like, and while their 
undoubtedly bad timekeeping has very likely helped to keep down 
sickness, still it is most improbable that the proportion of lost time 
due to sickness in 1915 is accurately given in column 8. It is evident 
that they have been induced both to keep better time and to report 
sickness more carefully, though it is possible that even the 1916 fig
ures understate the real amount of sickness. 

TABLE VII: 

Percent- Percent- Percent-
age mUo age ratio Pe",.",t- Percont- Percent- age mtio Percent- Avemge of time ottime age ratio age ratio age ratio Percont- of time age ratio hours lost by lost by o!time o!time ottime agemtio lost by of time (normal 

Weokend· bBdtim ... 
~~~~: 

lost by lost by lost by of totw sickness lost by andover· 
log- keeping sickness bBdtim ... sickness time lost to time sickness time) top.,..,. to gross keeping and leave to gross lost by 

:~1~10 
to gross normal to groSB to gross normal bBdtim ... andlea.ve worked 
normeJ. time, Jess norrow normal time. keeping to totel per em .. 

normal ttme,less leave. time. time. andsickR 
10stUme. ploye •• 

tim •. leeve. ness. 

I • I , & • ~ 8 • 10 

---- ------
1915. 

Jone2 ••..• 13.9 13.7 1.7 13.8 2.2 15.8 11.' IS.9 51 
Dee. 21 •••• 15.8 16.8 1.3 16.4 1.7 17.1 1.9 10.0 .......... 

1916. 
Apr ....... 9.9 9.6 4.1 9.5 4.3 13.8 SO. 0 31.0 491 
May 9 ..... 8.2 8.7 4.9 8.7 5.1 13.9 86.0 31.0 50t 
May Ill .... 8.5 8.1 5.0 8.1 5.0 13.1 88.S 88.S 51 
M.y 23 .... '.9 9.3 6.9 9.2 5.1 14.4 8 .. 9' 36.1 51} 
May 30 .... 8.8 8.8 3.1 8.5 8.7 12.2 17.0 SO., 51 
lun.6 ..... 10 •• 9.9 4.3 9 .• •. 5 14.5 SO., 81.6 50 

30. An easy and frequently useful test of the accuracy of sickness 
records is to compare the number of absences for a. whole week re
corded as due to sickness with the number of absences for shorter 
periods so recorded. It is common experience that one is more likely 
to be ill for a day or two than for a week, and this experience is re
flected in accurate records. Thus in Table VIII; which refers to th!l 
same men as Table II, about 3 per cent of the employees lost a 
whole week from sickness in May and June, 1916, while nearly three 
times as many were sick for shorter periods. Even among the men 
just mentioned in Table VII the average figures for the weeks of May 
wcre-a.bsent sick the whole week 2.9 per cent, less than the whole 
week 4.4 per cent. If, then, weeks lost by sickness are found in rec
ords to equal or outnumber the shorter periods, it is probable that 
employees are not troubling to report genuine sickness unless it is 
worth their while for other reasons to obtain certificates. For ex
ample, in one factory 134 men are recorded as losing in nine weeks of 
August, September, aJl.d October, 1916, 17 weeks or longer periods by 
sickness and only nine periods of less than a week. This was a case 
in which the payment of a (rather small) bonus for good timekeep-
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ing to a limited number of examiners, specially important mechanics 
etc., had very little effect; the 134 whose records were examined .b, 
.Mr. S. H. BUJ;chell and myself lost in those weeks 10.6 per cent oj 
possible normal time, allowance being made for leave, accidents, and 
the like, 2.1 per cent being attributed to sickness and 8.5 per cent re
garded as avoidable. Timekeeping was certainly bad, but the tesj 
suggested makes it certain that a considerable amount of sicknesl 
remained unrecorded, despite the bonus. 

TABLE VIII. 

Week ending-

1915. 
1une2 ................... 

1916. 

~~!~fHiEEE 
1une6 ................... 

Average 
Percentage Percentage number of 
of emp!oy· ofemploy- hours lost 
ees losmg I' by each em 
the whole ::'r ';";::!f ployeewho 
:~:!r. bYSlCkness. l~;I::, 

whole week. 

2.2 9.2 18 

3.7 14.9 141 
3.4 11.6 :~ 3.3 12.0 
3.4 12.9 

m 3.3 12.1 
3.0 12.4 

31. Another test of the accuracy with which sickness is discrimi· 
nated from bad timekeeping [is to] inquire whether the time recordec 
as avoidably lost in days is abnormally high in proportion to the timE 
recorded as avoidably lost in "quarters," where the two-break da, 
shift is worked; for in that case the days reckoned as avoidably losl 
very likely include some lost by sickness. This test is useless if at
tendance is very slack and men are willfully missing days in greal 
numbers;1 but when timekeeping is reasonably good the loss beforE 
breakfast may be expected to be at least 35 per cent of the tota: 
avoidable loss. If it is less than that, and if the ratio of unavoidabl! 
loss to total loss is also low, the sickness record may be regarded wit! 
suspicion. 

32 . .My conclusions may be summarized as follows: 
(1) Sickness records which suggest that even the best managec 

factories are health resorts are probably untrustworthy. Nearly all 
records understate, and most records understate greatly, the propor· 
tion of lost time due to sickness and other unavoidable causes. 

(2) The main reason for the unsatisfactory sickness records u 
employers' distrust of medical certificates. 

(3) On other and practically urgent grounds it is imperative 1<: 
improve the form and the credit of medical certificates. 

lOr If there Is no work owing to lack of material. and men are not dlscoura~ 
trom taking days off. since If they attended and were refused work on con.ecutlv, 
,lays they might claim leaving certltlcates. 
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(4) The best tests of the accuracy of sickness records are to in
quire: 

(a) Do the curves of b~d timekeeping and sickness coincide in 
direction' 

(b) Is the number of whole weeks lost through sickness abnor
mally high when compared with the number of shorter periods 
f>imilarly lost! . 

(c) Is the number of days lost through sickness abnormally high 
when compared with the number of quarters similarly lost ~ 

An affirmative answer to any of these questions, unless explicable 
otherwise, gives good reason for supposing the rate of sickness to 
be understated. 

More definite conclusions are not to be expected with the present 
unsatisfactory medical certificates and consequently defective rec
ords. But it should be noted that, while in some places and in some 
trades timekeeping has really been slack, yet the underestimation of 
sickness and unavoidable absence generally has led to much misin
formed and unjust rhetoric about the lethargy and irregularity of 
the whole body of employees in controlled factories. The chief of
fenders in this matter, however, have not been employers. 

(B) SOllE OAVSES or rLVOTVATION IN SIOKNESS OV:aVEI\. 

33. The following notes are not concerned with a comparison be
tween different factories or different occupations, nor with those 
factors of sickness that may be regarded as constants in any given 
factory, but with a few of the variables which produce conspicuous 
temporary changes in the rate of sickness in any given factory. 

(1) Climatic conditions.-It is, of course, a familiar fact that 
fluctuations in the sickness rate are mainly seasonal. The graphs in 
Diagram II are based on the statistics of a large and very important 
trade-union concerning the percentage of members on sick benefit in 
each month of the years 1910 to 1915. That the curves for different 
years may be comparable one with another, the mean of the per
centages of members on sick benefit in the months of each year has 
been found and taken as = 10, and the variation of each month from 
the mean for the year is shown as a variation from 10. The curves 
are comparable, therefore, only in respect of their form, and not 
in respect of the total amounts of sickness in the several years. There 
is added a typical curve for the six years, showing the mean monthly 
variations from the mean of the means of these years. The rate of 
sickness is always above the mean in January, February, March and 
April, and occasionally so in November; in the remaining seven 
months it is alway~ below the mean; July and August usually show 



60 EFFICIENCY AND FATIGUE IN BRITIS~ lIfUNITICN FACTORIES. 
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least sickness.1 Despite minor irregularities and great differences in 
the amount of mean variations, the curves are generally very similar, 
especially in respect of the fall in late spring and early summer and 
of the tendency to rise in November. 

The figures upon which these curves are based refer to all parts of 
the country. Diagram III refers to a factory near London, with 

DIAGRAM III. 
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about 8,000 employees on light work, and shows the fluctuations in 
the sickness rate for 1915, calculated in the same way. The general 
features are similar, though the effect of the onset of spring is more 
marked, and the hot weather of August has had an unfavorable ef
fect. The marked rise in the sickness rate for September does not 
appear to be genuine, but to have been the result of air raids. 

In Diagram IV are given extracts from the curves of sickness 
among over 900 males in a factory in northeast England which 
further illustrate the close dependence of health on climatic condi
tions. They represent absolute numbers of employees sending in 
medical certificates, but as only the form of the curves is here of 
interest the absolute numbers are replaced by letters. The curves 
reflect the conditions of weather with remarkable fidelity. In both 
Novembers the weather was bad in the middle of the month and then 
improved again. In both years, as is usual in that district, mid
winter was less inclement than the later part of February and 
March. In 1916 January was unusually mild and bright, but the 
weather broke in the first part of February and remained cold and 
for the most part wet and sunless till the middle of April. In 1915 
the advent of springlike weather was at the beginning of April, and 
correspondingly the curve declines a fortnight earlier than in 1916. 

The general influence of climatic conditions upon health being ad
mitted, it follows that if the sickness curve of a factory, though 

1 This Is probably due In part to holidays. In some localities and In many kinds 
of work the hot weather brings an increase over the sickness rate of June. Holidays 
may also account In part tor the low December levels. 
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calculated with reasonable accuracy, does not respond to considerable 
changes in the weather, or. fluctuates independently of the weather, 
there are pre~ent other determining conditions which deserve con
sideration by the management. 

(2) Of these, one of the most conspicuous, though not of the most 
important, is the approach of holidays, which very frequently occa- . 
sions a reduction in the sickness rate. This reduction is most marked 
before Christmas, and by no means always occurs before other holi
days. The following table shows the character of changes before 
holidays in the sickness curves of two factories, one near London, the 
other in northeast England. (R = rise in sickness rate, F = fall, 
S = steady.) The week in which the holiday actually occurs or be
gins is not included, as for a number of obvious reasons the records 
of the broken week itself are unreliable; as a rille, though not always, 
it is marked by a fall in the curve. 

Before 
Easter. 

. Before 
Whitsun. 

TABLE IX. 

Before 
King'. 

birthday. 

Berorel'llC8 
week (end 
oUune). 

Before 
August 

holiday. 
Tlefore 

Christmas. 
Finn. Year'I __ ;--_I __ ;--_I __ ,--_I __ ,--_I __ ,--_I __ ,--_ 

Second First Second First Second First Second First Second First Second First 
week. week. week. week. week. week. week. week. week. week. week:. week. 

------- -------------
I......... 1914 R R R R R R....... ....... S R F F 
1.. ....... 1915 F F <') <,> ....... ....... ....... ....... F F F S 
ll ........ 1914 ............................... c .................................... c. F F 
11........ 1915 R R F F....... ....... R F F R F F 
11 ......... 1916 F }," ............................................................... ( .... .. 

1 No holiday. 

With these data may be compared the marked fall of" the sickness 
rate for week ending August 23, 1916, in Table II; but it is im
possible to say how much of this fall is attributable to approaching 
holidays and how much to restriction of Sunday labor in the pre
ceding fortnight. . 

The drop in sickness curves before the' longer holidays, and espe
cially before Christmas, is sometimes taken to argue, if not malinger
ing, at any rate an unjustifiable readiness of employees to " go sick" 
at other times; they can come down to work when they want to earn 
money before the holidays, and therefore they ought to have come 
down in previous weeks. This conclusion, though no doubt true of 
some persons in any large body of employees, does not follow from 
the data and is probably unjust if generally applied. For, in the 
first place, it sometimes happens that the Easter and Christmas holi
days occur at a time when the siclmess curve' woilld in any case de
cline-Easter, when spring is setting in, and Christmas, when the 
characteristic outbreak of sickness is over that occurs in mid-Novem-
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ber, and people are becoming more acclimatized to the weather of 
late autumn and early winter. And, secondly, it does not follow b~
cause a man, while feeling unwell, goes down to work when a holiday 
is coming within a week or two, that therefore he would be judicious 
or would be able to carry on were he, under the same conditions of 
llealth, to go to work with no prospect of a break. 

(3) A more important factor of change in a sickness curve is a. 
holiday just past. It should cause a fall, and usually does so, as is 
shown in the next table, in which the sickness rate of the week fol
lowing that in which the holiday occurs or ends is compared with the 
rate of the week preceding that in which the holiday occurs or begins. 

Finn. Year. 
After 

Christmas 
and New 

Year. 

I::::::::::::::::::::: :::: ·····il····· 

TABLE x. 

Alter 
Easter. 

R 
F 

Alter 
Whitsun. 

F 

Alter 

~i::3~~. 

F 

Alt.rrace 
week. 

Alter 
August 

holiday •. 

F 
R 

I... ....••............ 1916 F 
II.................... 1915 R ·····F····· ·····if···· :::::::::::: .... y ........ y ... . 
ll.................... 1916 F F .••.•..•..............................•.......•• 

A very striking example of the restorative effect of a holiday is 
to be found in Table II, when the sickness rate for the three weeks 
immediately following a considerable holiday at the end of August 
and beginning of September is 4.2 per cent, as against 5.4 per cent 
in the week immediately preceding the holiday, and 8.6 per cent in 
the week before that; it had not been so low for many months 
previously. 

It follows here that if the sickness curve fails to respond to a holi
day, especially to a break of several days, and if its steadiness or rise 
can not be attributed to worsened climatic conditions, epidemics of 
influenza, or the like, there is reason for receiving employees' reports 
of sickness with caution, and sometimes with suspicion. 

( -1) Patriotic enthusiasm certainly affects sickness curves. There 
are many employees who will keep at work when they are con
"inced of its urgency, even though they are unwell and really need 
the rest which they take when the urgent demand for their labor is 
past. This factor can seldom be illustrated by figures but an ex
amIlle will be found in Table II; the reduction of overtime in the 
first half of August, after a long period of very heavy pressure, 
indicated that some relaxation of effort was allowable, and not only 
the bad timekeeping but the sickness rate also rose to a very high 
figure. Several managers' have expressed their sense of the devotion 
of many of their employees, though some of them (but some only) 

105796°-Bull.230-17--5 
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consider that the readiness to "go sick" on comparatively slight 
grounds is now again more frequent than_ it was in the early stages 
ef the war, and that there is now little difference in this respect from 
times of peace. For tbis, in addition to the familiar difficulty of 
maintaining an exalted mood indefinitely, there are in some cases 
two special reasons, firstly, that long hours of work have diminished 
the men's resilience, and, secondly, that they have too often been 
told that a piece of work was specially urgent and been pressed to 
stick to it against the interests of their health, and then have seen 
the completed product of their labor lying for weeks in the factory 
before removaL This failure to remove what has been made at high 
pressure produces incredulity and has a lamentable effect upon at
tendance. 

(5) The effect of long hours, much overtime, and especially of 
Sunday labor, upon health is undoubtedly most· deleterious. In 
one factory in the Midlands, when there was much Sunday work in 
the spring, no fewer than 22 per cent of the men were at one time 
sick; but the number of men on the sick list in August, when Sunday 
:work had been much reduced (though overtime on week days re
mained heavy), was only a trifle over 4 per cent of the whole body. 
This enormous reduction is partly attributable to the change of 
season, but the figures of a neighboring factory showed that in that 
district last spring, though inclement, was not abnormally unhealthy, 
and I see no reason to doubt the manager's view that the weather 
was less accountable than the restriction of Sunday work. 

Excessively long hours, and especially Sunday work, are similarly 
responsible for the high sickness figures in Tables II and VIII and 
for the remarkable reluctance of the sickness curve to drop with the 
improving weather. Neither the loss of men to the forces, which 
took place chiefly early in the war, nor the introduction of a small 
number of women (about 40) accounts for the rise between 1915 
and 1916, and the 1915 figures themselves are not particularly low. 
There appears to be in these figures clear evidence of increasing 
strain due to incessant work. 

Further analysis, however, discovers a striking difference between 
di1l'erent depll(1tments in this factory. The following table refers 
to a body of apout 180 extremely keen and steady men in heavy 
machine shops. In June, 1916, their average age was about 39 years, 
but 40 of the men were between 50 and 70 years of age. Roughly, 
80 were skilled, 60 semiskilled, and 40 unskilled. The night shift 
was large and overtime was severe, especially on. Stllidays. The 
amount of time lost _avoidably was wonderfully low, considering 
the nature of the work, but the total time lost shows a great increase, 
owing to the remarkable rise in the sickness rate. 
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III.ll i 80.0 74.5 
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2.3 
1.4 
1.1 
1.6 
2.4 
1.4 
1.6 
2.7 

3.1 

1.8 
6.~ 
7.0 
8.S 
8.0 
8..1 
6.9 
6.8 

4.5 
I 

9.91 
7.3 I 
8.1 : 
9.0 i 

10.2 ' 
9.7 . 
8.4 
9.3 . 

57i 
62 
611 
til 
59t 
60 
60! 
59~ 

• JD 1Jle _11 .. weeks ol these reoords SIlnda.y o_time, thollgh worked, was not separately entered. 

The next table concerns between 300 and 400 men on heavy work in 
shops with considerable smaller night shifts and Sunday shifts. The 
record is in all respects less regular, but there is again an increase in 
the sickness rate. as well as in bad timekeeping, despite some reduc
tion of overtime. 

WeekendiDg-

1 

1915. 
luno 2 ............................. _ •• 

1916. 

~~U.I····.···-~m·· 
32.9 

30.1 
29.4 
33.1 
36.6 
33.5 
33.6 

TABLE XII. 

----1----
77.9 

'-75T 
75.2 
57.8 
69.6 
58.6 

19.0 

lli.8 
16.9 
17.4 
15.4 
16.9 
15.2 

··55:5· ··75T 
68.5 72.9 
57.2 73.2 

3.3 

'-6 
3.7 
2.5 
4.0 
5.3 
4.2 

3.1 

7.t 
3·4 
4.9 
6.5 
6.' 
6.1 

6.4 

U.4 
6.9 
7.3 

10.2 
10.3 
10.1 

61 

1 In the earlier weeks 01 these records Sunday overtime, though worked, was Dot separatoly eDtared. 
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On Hie other hand, in four light shops with about 200 employees, 
whose figures follow, the record for 1916 compares on the whole 
favorably witp. that for 1915. The sickness rate is rather high 
throughout, but it shows a tendency to respond to the influences of 
improving weather and decreasing overtime, with the result that 
the average hours worked at the beginning of June, 1916, are nearly 
as many as in the heavy machine shops, though far more overtime 
was worked in the latter. 

TABLE XIII. 
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Week endlDg-

1 iii 8 t /; 6 7 8 9 10 

--:-----:-----:------1-------~ ------.----
1915. I June2 ................................ 35.3 U6 23.5 -..... - -..... _. 3.5 6.6 9.9 60S 
1916. 

~~4g~:::::::::::::::::::::::::::::: 40.8 17.4 ------- ------- 5.0 1.1 12.1 521 
34.9 65 15.8 --.---- ......... 2.9 1.3 10.0 57 

~:~~::::::::::::::::::::::::::::::: 35.5 66.8 16.7 2.8 6.0 8.7 571 
34.3 58.9 14.4 54.1 68.4 3.2 6.1 8.8 57 

May30 ..•............................. 35.2 60.2 15.2 58.9 72.8 3.1 6.5 8.4 Sg\ 
June6 .........•...................... 39.8 60.7 13.1 59.9 69.1 3;8 S.9 7.6 59t 

(C) SICKNESS BEFORE AND SINCE THE OtTTBREAK OF WAR. 

34. Comparisons of figures' of sickness before and since August, 
1914, are hard to make and of little value when made, because, even 
in factories which ha,~e not greatly expanded, the groups of em
ployees would be constituted to a very great extent of different per
sons. Right at the beginning of the war a large proportion of the 
most vigorous and robust men left the factories, being reservists, 
territorials, and so on; many others volunteered; and only a small 
proportion (say 10 per cent) of the most necessary men had, last 
summer, returned from the army to civil occupations. In one factory 
42 per cent of the men between 18 and 35 left at the outbreak of 
war; another had by July, 1916, lost over 800 out of the whole body 
of about 1,800 men and recovered 85; another pad lost over 180 out 
of 800 and recovered 20; and so on. 
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35. The loss of so many of the physically strongest men has meant 
their replacement by boys, women, older men, and physically inferior 
men. One firm writes in a very carefully considered letter that some 
of their men "had not done any regular work for years and are 
probably not physically fit fc1r even a normal working .week. One 
or two of them have been receiving parish relief, and one .has been in 
the workhouse." Aged, decrepit men to whom charitable persons used 
to give occasional light jobs in a garden now form part of the 
regular body of employees in controlled establishments. . 

36. An increase in the sickness rate is therefore to be expected, the 
llewcomers being less robust dnd frequently unused to the noise and 
atmosphere and hustle of factory life. The increase has certainly 
OCCUlTed where and while very long hours have been worked, espe
cially where work has been heavy in character. It has also occurred 
most conspicuously. among officials and foremen. But where hours 
ha'"e been reasonable, and where, having been long, they have been 
reduced, it seems that, on the whole, sickness has been lower than in 
normal times, especially among those engaged in light work. 

The figures of one large trade-union show that the percentage of 
members on sick benefit in 1915 (after allowing for those serving in 
the forces) was lower than in any of the five preceding years; .I;lnd 
though the number of members had greatly increased, and they were 
no doubt largely different persons, these changes merely reflect :the 
chal!ges which have taken place in factories and do not detract from 
the value of the evidence. 

Similarly, in a large factory in the Midlands, while the number of 
men coming under the State· insurance scheme had decreased by a 
sixth only, as between the spring months of 1914 and those of 1916, 
the amount paid in sick benefit decreased by a fourth; and under 
a voluntary scheme the amount paid decreased by over a fourth, 
though the membership had actually increased. 

37. The explanation of this somewhat unexpected result lies in the 
fact that periods of good employment are periods of decreased in
validity. This law is excellently illustrated by the too little known 
curves of attendances at the out-patients' department of the London 
Hospital, which the superintendent (Mr. H. C. Barker, M. A., 
LL.B.) has kept for the last eight years, bringing them into relation 
with the general curve of unemployment published in the Board of 
Trade Labor Gazette, and with a special curve of unemployment 
in the London district so long as figures for the latter were avail-
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able. I have to thank 1\1r. Barker for his kindness in allowing me 
to consult these valuable diagrams. From them it is apparent that, 
when allowance, has been made for seasonal fluctuations, holidays on 
which the department is closed, and other temporarily distracting 
influences, there is regularly an increase in the number of patients in 
the general medical department during protracted periods of unem
ployment, and a diminution of their number to a certain minimum 
as emp~oyment recovers. For instance, during 1908, when the 
percentage of unemployment rose from about 5! to over 9, the 
monthly attendances rose' from 5,000 to nearly 7,000; in 1909 unem
ployment fell gradually to about 6i per cent, and the attendances to 
under 6,000; about midsummer, 1913, the figures had dropped after 
various fluctuations to 1.9 per cent and 3,600; early in 1914 both 
curves rose again; and in 1915, as unemployment fell away to under 
1 per cent, the attendances were once more reduced below 4,000, and 
have since remained remarkably steady at a minimum determined 
by other factors than employment. It is also noticeable in 1\11'. 

'Barker's curves with what regularity the figures of attendances, 
unless already at this minimum, drop in each year during several 
weeks preceding Christmas, these weeks being a busy season in that 
part of London. The attendance of out-patients at a hospital are, 
of course, not directly comparable in all respects with the figures of 
sickness in factories, but they are in part affected by the same 
influences, and if good employment improves the health of the 
whole working-class district of east London, we should expect its 
effect to be still more apparent in factories themselves. What may 
cause surprise is that its effect has been so great as at least to counter
balance that of the withdrawal of a large proportion of the strongest 
and most healthy men from factories. But employment has been 
good, not only in the sense of being general, but also as being well 
paid. The explanation therefore is partly that employees have been 
too busy to visit the doctor or to meditate on the state of their health, 
and partly that they have been more amply fed and with more nutri
tious food, more warmly clad, and (not least) more adequately shod; 
so that high wages, while they may (as is often alleged) have pro
duced some loss or time by way of slackness, have prevented a. far 
greater loss by way of sickness. Not a little credit, too, is due in 
many places to the efforts of the welfare supervisors, especially 
among women, and to the provision of canteens where food may be 
obtained at reasonable prices. 
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IlL LOST" QUA.RTERS.-

(A) GENERAL REMARKS. 

38. Work before breakfast is a topic cl~ly connected with indus
trial sickness, for there is evidence, as will be seen below, that the 
abolition of early hours often results in an improvement of health. 
It is well known that, when the day shift is worked on the two
break system, a large proportion of time avoidably lost is com
monly lost before breakfast. The following table illustrates this 
fact: 



TABLE XIV. 

Class of work. Period. 

1 \I 

Number 
of em· 
ploveos Normal 

con. day shift 
sidered week. 

Overtime. 

Amount. When worked. 

Ii 6 
I~~~r.· 4 

-----�----------�----------�-----~------:------I------
Hoor •. 

I. Light (females) •••...•.••••.•...•...•••••••. May-October.1916 900 53! 

n. Light ••••••••••...•.•.••••...•.•••••.•.•.•. May.1916 ••••••••. 1.400 53 

1.300 53 

300 53 
2-30 lit 

m. Light ••••••.•.•....•....•.•.•.•••••••••... M~61rt:V!':.I).t. 

IV. Medium ••••.•••.•..••..••.•••.••.•••••••.. August, 1916 ...••• 
V. Medium .•••....•.....•..•....•....•......•• Year 1915-16 ..... . 

9.000 53 

900 53 

VI. Mixed............ ••••••.••..... .••.•• .•••. February - May. 
1916. 

viI. Fairly heavy ••••••.•..••••••.•••..•••••.. Year 1915-16 •••••. 

vm. Heavy.................................. October. 1916 ...... 120 53 

130 53 IX. Mixed •••••••••••...•••.••.••.•••••.•.•••. Au<:ust-October. 
1916. 

X. Heavy ..................................... May, 1916 ........ . 1.200 53 

200 53 
250 63 iIi. V~~yh~:li::::::::::::::::::::::::::~::: :::::~~::::::::::::: 

1.000 53 
400 S3 

XIII. HeavY .................................. May-Jlme, 1916 .•• 
XIV. Very heavy ••••••••...........•••.•.•.•.•.••. do ............ . 

1 Percentage ofpractieo.\ly possible "quarters" only; shorter periods not recorded. 
• Percentage of gross normal day shift bonrslost for any r.88on. 

Conslderabl. Evenings ......... . 
to end of July; 
littl.oince. 

Consid.rable ••••.. Evenings and Sat· 
urday . 

...•• do .................. do ............ . 

Moderate.......... Bvenlngs ......... . 
. .... do .................. do ............ . 
Heavy............ Chiefly Sunday •••. 

Moderate (fluctu· Chiefly evenings ... 
ating). 

Very heavy ••••... Evenings and Sat· 
urday. 

Considerable. •. . .. . •..• do ............ . 

Very heavy. •••... Evenings and Sun· 
day. 

Moderete.......... Evenings ......... . 
Very heavy ....... Evenings and Sun· 

Mod.rate.......... C~:~Yevenings ... 
Considerable ........... do ............ . 

• Percentage of all practically possibl. hours; no allowance for night shift. 
• Percentage of gross normal bours (dav and night) lost for any rea.<on. . 
In thistahle Nos.IIIiiIV :..V, and Nos. X, X!, and XII. to~.ther. refer to entire factories; in No. I acomparativelv f.w men are omitted, and in NOB. VI and VII a cftmparatlvelv 

row women; Nos. II, VI • IA. and XII. ana XL V. refer to some shops or departments oniy in large factories. All the factories are situated in populous .. rOIlS except No. V. which 
JJ a small country town. . 
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39. In column 9 the percentage of avoidable loss on day shift that 
goes b~fore breakfast is slightly understated for No. IX, where it 
has been impossible to distinguish day-shift hours from all prac
tically possible hours; it is considerably understated for No. VII, 
since the firm's figures undoubtedly exaggerate the amount of avoid
able loss by underestimating the amount of sickness, and do not 
record losses of less' than a full. " quarter"; and it is equally under
stated for Nos. VI, XIII, and XIV, where the loss in "quarters" is 
compared with total lost time and not with avoidable lost time only. 
The figures in this column, therefore, are rough, and probably rather 
too low throughout, despite the fact that sometimes employees coming 
a few minutes late are recorded as losing the full quarter Kour or 
half hour which they are fined. Allowance made for underestima
tion, it is clear that loss of early hours in all these 10 facteries con
stitutes at least 30 per cent of the .so-called " a voidable." loss on day 
shift, and probably more than 30 per cent throughout, while some
times the proportion is so high as to be the main determinant of the 
curve of bad timekeeping. 

40. It must be borne in mind, however, that not all loss of early 
hours is really avoidable. It often happens that a large number of 
the employees live at a. distance from the factory, and any breakdown 
in transport may entail loss of time. As would be expected, it is 
often the most keen and sensible men who choose to live well away 
from their work, and on the whole they may lose less time than those 
who live near by j still, they are bound to lose quarter hours and 
half hours occasionally through no fault of their own, which go to. 
swell the total loss in factories which fail to distinguish unavoidable 
lateness very carefully. At the present time, of course, factories. 
which have greatly increased their numbers are often employing 
very many operatives, keen and slack alike, who can not find lodging' 
near their work. 

41. Further, part of the loss of quarters is in some cases really 
due to fatigue and to minor ailments. The man who is " fagged ,. 
and ':'off-color" after long hours of work, the man who has a he~vy 
cold on a wintry- morning, the man who suffers from rheumatIsm 
and has to start from home at 5 o'clock through the rain, may some
times lose a quarter unnecessarily, but very often they save them
selves from a more serious .loss by occasionally" sleeping in." The 
officials of carefully managed firms are generally well- aware that. 
not all bad timekeeping is morally bad, and in their mi?ds .make 
allowance for this fact j but in records, as a rule, the pomt IS not. 
made apparent.' . 

42. Column 10 of the same table, giving tlie percentage of prac
tically possible early hours lost, refers only to loss of quarters .or 
shorter periods as such, and does not include the loss of a quarter m
volved in the loss of a haH day or day; in factories No. I and No. VII 
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only full quarters are accounted, the loss of shorter periods not being 
recorded. In Nos. VI, XIlI~ and XIV II. conjectural allowance has 
been mad& for sickness, etc., in arriving at the percentage, so as to 
make the figures comparable with the rest, but they are to be taken 
as approximate' only. 

43. It will be noticed that the loss of possible early ho'urs is much 
less in the factories which start after Ci 9.. m.than in those which 
fotart at that hour, and this appears to be the general rule, though 
of course there are exceptions. In only one case do, I happen to have 
obtained figures from a factory starting work. at 6, o'clock where the 
percentage of possible quarters lost was low, and those figures were 
not sufficiently accurate to be included in the above table. -The iac-
tory was engaged on heavy work, with considerable overtime but 
little night shift. In May last roughly about 3.6 per cent of prac
tically possib~e day-shift hours were lost avoidably; ofthis loss 41.5 
per cent occurred before breakfast, but as the quarter was 2t hours, • 
this means a loss of only about 5.3 per cent of possible quarters. 
In March the loss had been much heavier, and altogether these 
figures seem to be exceptional rather than typical. 

44. Officials are often inclined to surmise that if their rules about 
late entry were stricter, when they are easy, or'more lax, when they 
are strict, attendance would improve. The arguments for and 
against either course are obvious. The tendency during the war has 
been toward a relaxation or rules, especially when a large number of 
the employees live at a distance. In point of fact, however, there 
dres not seem to be any normal relation between degrees of punc
tuality and degrees of strictness or laxity in rules. On the whole, 
experience seems to favor rather strict rules combined with a reason
able willingness to make exceptions in case of transport breakdown 
OF other unavoidable accident; but in large factories this is difficult 
to arrange, and even in small factories strict rules are not always 
successful. E. g., No. V, above refers to a small factory, most of 
whose employees live near by; the rule is that after 6 a. m. up to 
6.15 a man is counted as having lost half an hour, and after 6.15 
can not enter till 9 j most oithe men are time wor1.-ers, and in addi
tion to losing their time rate, late comers are (by arrangement 
between the firm and employees) fined for' the benefit of the men's 
sick club; and yet the percentage or time lost before breakfast is 
high, practically all the avoidably lost time going in the early hours. 

45. In some of the factories whose results are tabulated above the 
proportion of lost quarters is higher than in normal times, and this 
for four principal rea~ons: 

First, employees have been taken on who are unused to factory 
life, and some of whom are too unstable either physically or morally 
or in both respects to work full hours. 
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Secondly, dearth of men, especially in some skilled heavy trades, 
compels employers to ~olerate irregularity which would be punished 
by dismissal in time of peace. 

Thirdly, the present darkness of the streets on winte~ mornings 
militates in some places against punctuality. 

46. The first and second reasons apply to lost time generally, hut 
especially to lost quarters, and against them must be set regularity 
above the normal on the pan of the best and keenest employees. 
The effect of overtime on lost quarters is difficult to determine at all 
precisely. The different ways in which overtime may cause loss of 
normal time have already been mentioned; here the only question 
is how far it necessitates lost quarters by overstrain. Evidently, if Ii 
person by " sleeping in " occasionally prevents a breakdown in health 
which would mean a much longer absence, the loss of a quarter now 
ond then may be entered as bad timekeeping, but is really com~ 
mendable. 

47. Now in some cases where heavy overtime is worked-the lost 
quarters are partly attributable in this way to fatigue and reasonable 
prudence. Thus, e. g., the men in heavy machine shops recorded in 
Table XI, whose overtime hours in May were over a. fifth of tileir 
practically possible normal hours, and whose aver~ge loss of such 
normal hours by bad timekeeping in that month was only 1.6 per cent 
(or a little over three~quarters of an hour a man), made on an aver· i 

age 71 per cent of that loss before breakfast (or about 36 minutes a . 
man). There is no doubt in the case of these amazingly steady 
workers that the bulk of this loss (which equals 5 per cent of possible 
early hours) is really unavoidable. As was pointed out on page 6; 
the same is probably true of a proportion of the quarters lost by the 
'whole body of employees recorded in Table II. At the same time it 
can not be argued that overtime accounts for the majority of lost 
quarters. If it did. we should find (1) reduction of overtime con~ 
stantly accompanied by a drop in the number of latecomers, and we 
should probably also find (2) some relation between the days on 
which overtime is worked and the days on which mOht quarters are 
lost. Frequently, however, no such connections can be traced. Thus: 

(1) In the factory whose figures are given under No. I in Table 
XIV, the women were up to the end of July working 21 hours oyer~ 
time on three or four eveBings each week. (The normal day shift 
ended at 5.30; they had then, when on overtime, t hour for tea, 
which was provided free, and worked on from 5.45 to 8.30.) It 
might have been expected that cessation of overtime would have 
reduced the number of quarters lost, especially as over 50 per cent of 
the girls live at a distance, with very poor transport facilities; as 
a matter of fact, however, the attendance in the morning decreased 
in August, and showed no improvement even in September after a 
holiday. Again, the men recorded in No. XI of the same table, 
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working moderate overtime, lost many more quarters than those in 
No. X, and nearly as many as those in No. X;n, both working very 
heavy overtime. 

(2) The-days on which quarters are principally lost bear no rela
tion to those on which overtime is worked. Monday is universally 
the worst day; as' a rule the morning after the day to which pay is 
accounted is next to it in loss of quarters. The day-to-day curve of 
lost quarters is sometimes remarkable for the regularity of its move
ments. In Diagram V the absolute figures, which are high, are re
placed by letters. Pay in the factory referred to is accounted· to 
Tuesday; Monday is the worst day, Wednesday comes next to it, and 
Saturday (being a short shift) is the best. The curve has had this 
form for years past; this extract from it refers to four weeks in 
May and June, 1916. 

One curious result of this selection of days is that a holiday on 
Monday is apt to lower, and a holiday on Saturday to raise, the 
weekly percentage of time lost avoidably. Monday is from this 
point of view the most economical full day for a holiday. ~ 

48. The regularity with which a greater number of quarters is lost 
on 'certain days indicates deliberate choice of those days, and the 
preference for" sleeping in" on Monday, even when there has been 
no Sunday shift, disproves any direct connection between overtime 
and much of the loss of early hours. It is, of course, true that a man 
who feels "fagged" or "off color" may to some extent choose his 
peaceful mornings with other considerations in view besides his need 
of rest, but if definite fatigue were the main motive, the tendency 
would be for most absences to occur in the second part of the week 
among men not engaged in work on Sunday. Another negative 
argument is the heavy loss of quarters on the day after a general 
holiday. The true motive, there, as on Mondays, is the drag of the 
flesh against beginning the same old grind again. 

(B) ONE·BREAK AND TWO·BREAK SYSTEMS.' 

49. Seeing that in the factories quoted in Table XIV the best 
results are obtained when work is started later than 6 a. m., the 
further question suggests itself whether the two-break system would 
not be better Jlbolished. The mere number of absences, whether avoid
able or not, is by itself a serious matter. It involves considerable 
disorganization; sometimes a night-shift mim has to be kept at a· 
machine on overtime rates when he ought to be in bed; sometimes 
a man has to be brought from other work to a vacant machine; fre
quently the supply of material to a further ~tage in manufacture 
is retarded. 

, As hereafter used. the term" one-break system" means starting work After br~akfast, 
and the teru\ "two·brt"Rk sy:;;tl"m" Inc.:>ans starting before brf'akfa~t. The terms have no 
reference to what may be the optimum number of subsequent breal<s. 
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50. But this is only part of the objection to the system. It is only 
B minority of persons that can put out their best work before having 
a proper meal in the morning. One manager observed that when 
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he was in the shops he had calculated his own output and found 
that, even when he was equally keen and interested, it was only 
about a third in the early hours of what it was after breakfast. In 



78 EFFICIENCY AND FATIGUE IN BRITISH MUNITION FACTORIES. 

heavy works this point may be obscured, ilnd men will sometimes 
argue for early hours on the . ground that their best work is done 
then. But, o~ course, the comparison· must be between the first few 
hours of work when begun before breakfast and the first hours when 
begun after breakfast, not between the first couple and the second 
couple of hours Oili the same day. 

51. A third objection to the two-break system is that every break 
means some waste of time before and after., Attention is apt to. be 
diverted from the wQrk in hand to. the food's conditiQn some time 
befQre the interval, and after the interval a shop generally takes a 
little time to. get into full swing again. This waste of time may 
indeed be diminished by the provisiQn Qf a breakfast canteen or by 
very efficient arrangements for warming the breakfasts, but power 
records are apt to show a gradual drop in the half hour before break
fast and again a gradual rise in the half hour after it. Fourthly, 
the much later entry of the superior officials has It bad, moral effect 
upon the operatives. Fifthly, in the absence of superior officials 
the foremen's supervision is often lax. Lastly, lost quarters are 
apt to lead to lost days, as is shown by the figures of firm D below. 

(I) DETIAI.S OF FACTORIES. 

In view of these objections a certain number of firms have in 
recent years gone over from the two-break to the one-break system" 
while there are others that have throughout worked on the latter 
system, as, indeed, has long been dQne in some factories, especially 
those controlled by Sir William Mather and Sir Robert Hadfield. 
The fo-Howing notes concerning some such. firms contain figures 
which may be compared with those in previous tables. 

Firm A.-Light work (textile).-Two factories in the same town. 
Under the old system work began at 6 a. m. and the first break was 
at 9 o'clock; pieceworkers worked 55 and timeworkers 55i hours 
a week, the odd half hour being used for cleaning up. Some years 
ago hours were reduced to 49 and 49i a week, with shifts as follows: 

Monday to Friday, 8-12.30. 1.30-6~ 
Saturday, 8-12. 
There is no night shift. 
In the first factory the following records compare the absenteeism 

among about 3,700 female workers for the six months ending in 
August of the year before and the year after the change. 

B~tore the After the 
change. coo nge. 

Average number 011 hours lost eacli week over·, 
hend for any reas(ln ________________ .:._______ 3. 77 2. 54 

Percentage of gross possible hours lost for any' 
reason _________________________________ 6; 84 5. tS 

Percentage of employees absent one morning a 
weel'-_____________________________ 10 .. ..<l3 2. 51 

(forS hours). (for4i hours)~ 
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The improvement in respect of morning attendances was most 
mllrked among the pieceworkers; before the change tlli!y lost on an 
n ,·erage more mornings than the timeworkers,but after the change 
fewer, though their total percentage f)f time lost continued to' be 
higher than that of the timeworkers. 

In the second factory (somewhat larger, but. more accessible), a 
compari8()n of three corresponding months before the change and in 
1915 (some years later) shQws: 

Before 

Average DUmb!!!" of hours lost each week overhead 
tbe chaage. 1915. 

for any reasOD_______________________________ 2.66 1.85 
Percentage of gross possible bours lost for aDY 

renl!6l1 ____________________________________ _ 
4.8 3.8 

Percentage of employees absent at all for any reasoa ___________________________________ _ 
18.0 7.6 

The change of system did not inv0lve any loss to time workers; 
pieceworkers' earnings on an average improved an round, owing to 
their more regular attendance and greater vigOi" ~ health has im
proved; work is better both in quality and quantity t and the total 
output has increased, despite the reduction of hours which, although 
the attendance has improved, has considerably lowered the average 
number of hours worked. NO' separate record of sickness is kept, but 
the mnnagement considers that Jll()st of the time now lost is due to 
lIickness, though sometimes of a minor kind. 

Before the clul,nge was first introduced, a ballot of the workers WaEt 

taken (in a January) to ascertain whether the S o'clock start was 
preferred for the winter months; 77.4 per cent of the workers voted 
in favor of it. In the :May following a further ballot was taken to' 
determine whether the change shoold be permanent; 62.84 per cent of 
the workers voted in favor of'it. The reduction of the majority W!l9 

probably due to several causes. First, in the summel" months the 
early start was less disliked. Secondly, the immediate effect of the 
cllange had been some diminution of output and decrease of piece
workers' average earnings. Thirdly, when reduced hours are said 
to bring in the end an increase in average pieceworkers' earnings, it 
must be remembered that the strongest and deftest workers, who had 
made most under the old system, may earn rather less than before.1 

The management after some years' experience' of the change is ex
tremely well satisfied with it, and considers that, were a ballot taken 
now, not 10 per cent of the employees would vote for reversion to 
the old; system. 

Firm B~-Engineers; work of medium heaviness. Factory in It 
small town, with fair train: service and good tram serviee to' larger 

I Cpo the Report of tbe Chief InRpector of Factories, 1913, II. 60, on reduction ot 
bou1"ll with 8 o·clock start In: Jlnen"weavlng shpdil at Dunfermline. Hours were redured 
I'll per eent, pleee rates raised' 5 pel' cen t. The· best pleceworlfers' earnwp (.tlI.ouglii 
not the average) were reduced about 10 per cent. 



80 EFFICIENCY AND FATIGUE IN BRITISH MUNITION FACTORIES. 

towns (3 miles or more away) where some of the employees live. A 
few years ago the weekly day-shift hours were reduced from 54 to 50, 
with shifts as, follows: 

Monday to Friday, 8 to 12.30, 1.30 to 6. 
Saturday, 7 to 12. 
There is little or no night work. Exceptions to the change are the 

iron foundry, which is on two shifts, and another very hot shop, 
which is on three 8-hour shifts; but these two shops are small. Total 
employees, from 600 to 700, nearly all males. 

Timeworkers received the same actual wages as before the change; 
piece\'i'orkers soon came to earn as mlich as, or more than, before. 
Output, after the first few weeks, showed no decrease. but, if any
thing, an increase. 

Men are not allowed to bring breakfast with them, and the rules 
of late entry are yery strict. Anyone at all late runs the risk of los
ing the whole day. The works manager makes a point of being in 
the factory by 8 o'clock, so that he requires no more of the men than 
of himself-a point to which he attaches great importance. Loss of 
time, except through sickness, has practically ceased altogether; and 
sickness itself has shown a marked decrease. Neither management 
nor men would on any account revert to the old system. 

It is worth noting that overtime, when necessary, is worked in the 
early morning. The extra pay induces regular attendance, and the 
most highly paid work is done when men are fresh and not when they 
are fagged. Moreover, it was found after experiment that early 
overtime is a healthier arrangement, especially in the summer, than 
extra hours at night. 

Firm C.-Engineers: Factory in a small town; work fairly heavy; 
an unusually high proportion of skilled men. Number of employees 
over 1,000 at the time of the change of system, all males, mostly living 
reasonably near the factory. Until a few years ago a 53 hours day 
E-hift week was worked, starting at 6 a. m. A change was then made 
to the one-break system with the following hours: 

Tuesday to Thursday, 7-5.30. Wl~h an hour off for 
Day sMlt.-Monday, 7.30-5.30. I . 

Friday,7-5. dmner. 
Saturday 7-11.30. 

A 51 hours week. 
Night shift.-7-10, 11-7, when necessary. 
The rules about late entry are now very strict. Before the change 

there had been quite unusual slackness, even foremen missing quar
ters, and the amount of time lost by bad timekeeping only (apart 
from sickness) was as much as 16 per cent of possible hours. More
over, power records showed much wast.e of time just before and after 
the breakfast interval. The result of the change was to reduce the 
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loss by bad timekeeping to 2.5 per cent. No doubt this striking im
provement is not wholly due to the change itself, but partly to stricter 
supervision, and to the dismissal of very slack foremen by a new and 
very energetic managing director. The latter himself, however, is 
very strongly in favor of the new system, and considers the .hours 
particularly good. It will be noticed that an- allowance is made for 
the difficulty men feel in getting out of bed on Monday morning and 
that the strain is eased off toward the end of the week. ' 

In order to meet the objection that Under the one-break system the 
spells of continuous work are too long, a traveling tray goes round 
at about. 10.15 a. m. on day shift and 2 a. m. on night shift .. bearing 
biscuits, mineral waters and (at night) tea, and so on, which men 
may buy and consume for quarter of an hour in the firm's time with
out leaving their machines. 

Firm D.-Engineers: Factory situated in a small town in a veJ.'Y 
populous industrial district, employing about 900 males, with a eom. 
paratively small number of women and girls. Work mostly heavy. 
No regulaJ.' night shift; overtime modente. Employees mostly live 
fairly near the works. 

The two-break system was worked until the middle of March, 1916. 
UndeJ.' that system the hours were as follows: 

Monday, 9 to 1, 2 to 5. 
Tuesday to Thursday, 6 to 8;30, 9 to 1, 2 to 5. 
Friday, 6 to 8.30, 9 to 1, 2 to 6. . 
Saturday, 6 to 8.30,9 to 12, . 

making a week of 51! hours. The day-shift week of the district is 
54 hours, but the Monday" quarter" had been abandoned as hopeless. 

The loss of quarters had long been a serious trouble. At one time 
men missing quarters were fined sixpence [12.2 cents], the fines going 
into a central fund which was periodically distributed in proportion 
t{) the hours men had worked; but this device was not very successful, 
and being also unp<?pular was in the end abandoned. Toward the end 
of 1915 the firm suggested a change to the one-break system, the hours 
to be 8 to 1, 2 to 6 on Mondays to Fridays, and 8 to 1 on Saturdays. 
Various objections were raised by the men, of which the· chief was 
that a clash with school hours would prevent their children from 
bringing their dinner to the works. It was agreed to continue the old 
system for a month on trial, with slight modifications, but the result 
was unsatisfactory, and finally the change was made last March, with 
the strong approval of the Ministry of Munitions. To meet the ob
jection mentioned, the spells are al'J.'aDged as follows: 

Monday to Friday, 8 to 12.30, 1.30 to 6, 
Saturday, 8 to 1, 

an arrangement which has the further advantage of avoiding a 
5-hour spell except on Saturday. It has been agreed that the change 

10;)700° -BulL .230-17--6 
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shan be in the first plac~' for the pei'iod of the war only , 8Jld that at 
the end of the war a reversi(l)u shall be made to the old system, if 
em:p10yees S() desire~ 

Under'the new system the rules ahaut late entry lIJ!e striet. No law 
is'aJIowed, hut IOJ:eIrulD. are lnstrlllCted to accept reasol'lable excuses. 
The day-shift week having been reduced tG 50 hourst a. man working 
the £uhl time gets 4 hQurs'oonusr i. e., is rated as h:tving worked the 
54 hQurs Qf thedistriet. But hefore going on to Qvertime rates 
he must actually work 54 nO'111'8 (ra.ted as 58). Overtime work is 
partly cal"1'ied on. mthe morning-fr.Gm 6 to' 7..30 It. m.-steady men 

~ 'being selectEid for that peri@d. 
This exailUpleo-£ the' chMlge' of system is impQrtant as having been 

effected during the: war; Some dQubt may be :felt whether-such It 

change must nQt, even thQugh advantageous in the long 'run, result 
in reduced output for a time. The firm's experience sh~ws that 
sueh It reductiO.l!1l'leed net alwa;ys take place; output increased imme
diately aftlM' the ehange,od the, i:mpl"QvemeIil't has been maintained 
Ia'ver sinee., 

The effect UPQn timekeeping is illustrated by the following figures: 
. Under the tw@~break system the hours aVQidably lost in days and 

quarters were in January,. 1916, over 5peJ! eent of grQSS possible 
nQrmal time, and in March Qver 'I per cent. Under the Qne-break 
system the aVQidable less was in July 0.8 per' eeni imd in November 
1.5 per cent. Thus while the nominal weekly hours had decreased 
as between February and NQvember :from 51i to 50, the- aV'erage 
hou'rs aetuaJlyworke4 (llllaY0idable absences apart) rncl'ea,sed from 
under 48 to' 49-1. Exact ~tJ'llJreS .Qf unaveidable absences are not 
fo.rtheou,li:ng', but the firm is certain tha.t sickness has also deereased. 

BefQre' the change over 40 pel" cent of the tQtalavowable loss 
went in quarters. But the fQllowing ~"1l:res also confirm the epini-on 
which is e.fte-nexpJreSsed that lost quaIiers b:rililg lost days with them. 

1915 

JanWlI1'. __ • __ ••• 

.~~~:::::::: 
November •••.... 

Peroent
age of 

quarters 
lost 

av-Oidably. 

8,3 
12,1 

Peroontage·of days Ins~, &voijably. ' 

Q".r 3.,2I.t w.o-broaks-m. :.' Over 4,3f ,g", 

~: ~an9'b""'k Sl'SW1Il.1 

Even under the new system :l\fQnday remains t.he worst day fQr 
absences. In July there were on ,an average twice .\lS many men 
away Qn MQndays as Qn the Qther days and in 'November over four 
times, as many; indeed,. the increase in loss of time iv. November Qver 
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July is almost entirely due to absentees on l\londays. But the gen.
eral improvement ill attendance is very remarkable. 

Firm E.-Engineers: Factory situated in a large town; ·about 
1,050 males and 350 females empl~ed. Wark va.ries from light to 
fairly heavy. Until June last R 53-hour day-shift week was worked 
with daily honrsas foJ.lows: 

Monday to. Friday, 6.30-S.W~ 9-1~ 2-S..3Q 
Saturday, 6.30-8.20, ~1!2.a.o.. 
A change was then made to I\. 50-hour week. with the following 

daily hours: 
MOIilday to Friday, 1-12, 1-6.. 
Th& nigM shift is smaU~ but whea need.ed works from 7 p. Ill. 

to. 6 R. Ill. with a one-hour break_ It is not llsua.Ily necessary fOil' 

day shift I\.Dd night. shift to. meet. 
The new day-shift hours involve tW() 5-ho11l" spells,. but the work

ers are &llowed to have a drink: of tea. and some food between 8.45 
alld 9 B., m. on the lillderstanding. that the work proceeds at the 
same time, and in the afternoon a.. boy is told off t() prepare a. ean of 
tea. for l\.Dy workers who wish it on. the same condition. Moreover, 
the men in the foundry, which is la.rge, are allowed soma latitude 
in going home before closing hour if their WOl'k is done. A point 
()f speci&l interest is the aboJition of normal work on Saturday. 
At present most of the men are w()rking overtime fr€lIll. 1 to 11 iii. m. 
on Saturday, receiving pay at the Jiate of time and a quartel'";but 
in normal times, when there is no. pressure, they w~ have Sakrday 
free. The firm considers that this scheme has two great a.dvantages: 
When overtime is necesslUl' it is worked when the men are eom
p8.l!'atively fresh, a.nd when it is WillleCessary the two. days'" rest at 
the end of the week will give them time to. pursue theu- pri.vate in
terests and will be b~e1icial to. their health. 

It will be noticed that this change a.lso has been introduced during 
the war. A few objections were raised at first, chiefty on the g,:ound 
that the new dinner hour differed from that usual in the district, 
bnt the firm considers that tha men are now all in favor of the five
day week. Most of them are timeworkers~ and they receive the 
salUe amount of wages for 50 hours now lIB for 53 hours previously. 
Output probably fell for two or three weeks immediately after the 
change, but is now gretl.ter than llefore, timekeeping having im
proved remarkably. The aveidable wss of time in the spring before 
the change was sometimes as much as 10 per cent of pessib~ n(')rmaI 
time; in December, 1916, it had dropped to. 2} percent. 'Health has 
also. improved. Rules about late entry are now strict, the right of 
late entry at 1.30,. which was, at fil'St allowed, h.a..ving led to. ir~egl!-
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larity. Monthly certificates, which carry a cash bonus, are issued 
to those who keep perfect time, and a further annual bonus is 
prop6sed. , 

The following notes refer to firms whichhave'never worked on 
the two-break system: 

Firm F.-Engineers: Work light but in large part highly skilled. 
Over 1,500 employees, including now about 10 per cent women: 

Day-shift week, 50 hours, with shifts as follows: 
Monday to Friday, 8-12.45, 1.30.-:6. 
Saturday, 8-11.45. 
From 11 to 11.20 a. m. and 4 to 4.20 p. m. men are allowed to 

smoke at their work; smoking in lavatories, etc., having been pro
hibited. Power records show a slight decline at these times, but on 
the whole the result ·is regarded as beneficial. Women' get a break 
of 10 minutes or so. The night shift is comparatively small. Over
time is worked in the evening. The firm' would have preferred 
overtime on Saturday, as the normal Saturday shift is too short to 
be very useful; but after a trial the men objected. 

Rules about late entry permit considerable latitude, .allowing five 
minutes' grace in the forenoon and two minutes in the afternoon, 
after which men lose by quarter hours, coming in when they will. 
Records of lost time, taken occasionally, are very regular and show 
that the total loss is, according to the season, from 2.5 to 3.5 of 
possible ordinary hours, i. e., the average ordinary hours worked 
vary f{om 48t to 48t. Notified sickness accounts for 0.5 to 1 per 
cent of possible time, i. e., for quarter to half an hour in every 
working week, but the managing director regards a great part of 
the remaining lost Ume as being due to minor ailments. He considers 
that the late start combined with great· cleanliness in the factory 
and excellent dining arrangements have a very beneficial effect on 
the health and vigor of the men, with the result that the quality 
and quantity of the work done are superior to those usual under 
the ordinary arrangement of hours. He was, however, inclined to 
think 6 p. m. a trifle late for stopping work and to think the 
Saturday shift rather too short .. 

Firm G.-Engineers: Factory in a small town employing over 
2,200 males and over 600 females; weight of work very much varied. 

Day 8ki/t.-Monday, 7.30-12.15, 1.15-5.45. . 
Tuesday to Friday, 7.15-12.15, 1.15-5.45. 
Saturday, 7.15-12, 

i. e., a week of 52 hou.s. 
The night shift is comparatively small and works from 0.45 to 10, 

fro~ 11 to 3.30, and from 4 to 7.15, all hours over 52 in ·.the week 
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ranking as ·overtime. (Recently a change has been made in two
shift shops, lengthening the day-shift hours by overtime and reduc

. ing the night shift.) Munition workers on shells, etc., are on the 
special-schedule shifts. About half the emp10yees were working 
overtime in July, 1916, averaging nine hours each. 

Rul('s about late entry are fairly strict, and after 7.45 employees 
can not go in without special permission till dinner time. To en
courage punctuality comparative returns are posted of the per
centages of employees in different shops losing half hours in the 
morning. . A note is added calling attention to the importance of 
regularity and appealing to the employees' patriotism. In most 
departments the number of late arrivals is from 2 to· 5 per cent in 
good weather and from 3 to 8 per cent in bad. 

In the period of 13 months to the end of July, 1916, the propor
tion of possible time lost for any reason, if broken holiday weeks 
and the week of the blizzard at the end of March are excluded, was 
just over 1 per cent. This is not a specially low figure, but its height 
is mainly. due to unusually bad transport facilities; about 15.per 
cent of the employees live in villages up to 6 mil~ away, and they 
are largely dependent on bicycles for getting to their work. Bad 
weather has therefore a trebly evil effect on timekeeping, discourag~ 
ing some from leaving home, making others late, and causing illness 
in others. The figures :l;or the early summer of 1916 are distinctly 
petter than those for 1914, before the war. The management of 

- the firm emphatically prefers ·the one-break system and believes it 
to be preferred by employees also. But a rather later start would 
probably improve timekeeping and health in this factory. 

Firm H.-Engineers: A very large factory on the outskirts of a 
large town; work very various- in weight and comparable with 
Firm G's . 
. Day 8hift.-Monday to Friday, 1-12, 1-5.30. Saturday, 7-12, a 
52}-hour week. - . 

Nigkt ahift.-8-12, 1-6, a 45-hour week. J:.lie shifts are con
nected by overtime where necessary. 

Rules about late entry are easy, time being lost by quarter hoilrs 
up to 9 a. m., after which there is no admission before dinner. 
Some girls are on three shifts, and their record is the worst in the 
factOl"y; generally, there is no material difference' from pre-war 
figures, though the presence of a considerable proportion of ~ess 
efficient men may have increased slightly the percentage of tIme 
lost. At the end of July, 1916, this was 6.4 per 1!ent of gross possible 
time (about 3.4 hours overhead) lost for any reason whatever. It 
had been considerably lower but the hot weather raised the figure. , . 
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The· proportion IloCcounta:ble to. sickness an,d other unavoidable rea.
BOOS is no.t: separately l'ecOO.'ded t but as 15.7 per cent of the employees 
lost 6, houEs 011." IIWr0 each, it is p.robably considerable; and tms view 
is supported by the mooe- debiled figures for one department quoted 
in Table III. There the percentage of }Wssible time lost foil' any 
reason was, 7.9 a.t. the el!ld ox July, and ():I! this about 61 per cent 
&l!OOng. the. males. and 1~ per cent among the females (72 per· cent 
overhead) was U:ll3ivoidable~ the percentage of practically possible 
time avoidably lost being 2'.5, amoDg m.ale~ 2' among females, and 
2.2 overhead.. In that department, during the weeks whose figures 
&n)- tabllllated,. an average of 5-7.5. per' eent (;)cf the males a.nd 63:Z: 
per cent of the females (60.6 per cent of all employees) lost no time 
at all each week.1 

Fi'l'm i.-Engineers: Three faetories,. Nos.. 1 and 2 in proximity to 
0ne another in a. large town, No. :} in a. small town in the same district. 

Factory NC). 1 (of which some. shops are reoorded as No. II in 
Table XIV) employed in the sp.ring something under 7,000 men and 
about 400 women on light wo.r~ a comparatively small proportion 
being skilled. Factory No.2 (the No. III of Table XIV) employed 
from 1,300 to 1,500 meD;~ with a higher proportio.n skilled. Factory 
No.. 3 employed undel! 1,500 operatives,. also ott light work, tmd a 
snlaJ1 number 01 women. 

Factories Nos. i a.n.d 2 work the following day-shift hours: 
Monday to Thursday~-6..450-S.3o, 9-1, ~6. 
Friday,. 6i.45-8.3O, ~~ ~~30. . 
Saturday, 6.45-8.30, 9s--12. 
In factory No.3 the day-shift hours are~ 
Monday to Thursday ~ 8-1,. 2-1. 
Friday ~ 8-1, 2-6. 
Saturday, 8-12. 
The day-shift week is, therefore~ 53 hours in all three factories. 

1 In regard to bad timekeeping generally a record of the percentage of employees 
losing time .. ",o!.da.bly fs a useful checlt upon. the percentage of time avoidably lost. 
'l'hus, In the week ending May 23, 1916, the employees referred to In Table II IGst 4 
per cent of practically possible time, but 4~ per cent of them lost no time,. and another 
115· 'per cent lioat leea tllaD 4 per cent. In the same· week the men recOloded 111: Table 
\:U lost nearlJ! 1. per CI>Dt of practically pOBl'lble· hours, but o! them 53.3· per cent 
w~re lOSing nut more than 2 hour., and anotber 23 per cent not more than 4 houri 
showiDg that the hlgb. loss WIIB malnl;,: due to a few men. In. .. subee<Juent week 1. 
Septpmoor the distribution at IIosB was more generalo but enn then 40- pel' eeat of the 
men accotlnte<l tor 75 per cent of the time lost. Again, In the factory ~ferred to as 
No. VII! In. T&bl .. XIV, wblle- the- avo.ldallis lOllS for iii periDd of &1 weeka was rec&rde<l 
as :n.2 per CRub of gross pOflIllbl& time, ove-r 65 per cent o! the men are- reeo.rde¢ as 
losing not more tblln 2 hours ill each week, or, In other wQrds. as beiDg reasonnbli 
I18Qd t~eepen.. • 
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In February, 1916, & comparison f)f the records of the men -only 

in the three fllctories gave the following results: 

TABLE XV. 

Percentage of men losing 
avoidably. Hours I ... t. 

.Av<lidably. Through sick- Total. 
F",,· 

aess QI .wave. 

.... y. Synem. II 
Under hours 14 Any 
5 hours but hours time Per Per Per 
a week. under or at all. Per cent Per cent Per eent 

Ill. m_. em-
O!iCi:" 

em- O!itf: em- ~tr:-(l!"~. &:;,yee = normal urs). normal ( ). normal 
hours. hours. hours. 

---.------------
No.1 Z.break:-••••. 23.9 5.5 6.6 aG.l 1._ 3.2 1.237 2.3 2.929 S.5 

No.2 Z.bNU: ••••.• 22.3 2.8 6.7 3tl.6 1.458 2.7 1.197 2.2 2.655 5.0 

No. 3 l-bnlU: •••••• ., .5 .00 1.0 .8611 .1 1.167 2.2 1.157 2.33 

In the middle of March factory No.1 showed an avoidab-Ie 10501 

of 1.11 hours (2.2 per cent) per male employee and 1.79 hours (3.3 
per cent) per female; while in factory .No. 3 the male employees lost 
8t"oidably 0.006 hours (0.1 per cent) and the 170 female employees 
no time at all, the average loss overhead being O_0~8 hours (0.1 p9l' 
cent). 
Timek~ping is good in an three factories, none of which starts 

work very early, but uncommonly good in the third. One might 
be inclined to attribute its superiority to local conditions or to the 
fact that a larger proportion of emp-Io~ were on overtime in the 
other wurks, were it not that a few years ago factory No. 1 had 
the same arrangement of shifts that factory No. 3 now has, and the 
total lost time recorded for a period under the one-break system was 
only 1.610 hours overhead (or 3.1 per cent). The average loss by 
sickness in February, 1916, is much the slime in all three factories, 
,-iz, about 1.2 hours. This is not a high figure-in factory No. 1 it 
had mounted a .fortnight later to 3.15 hours for males (7.23 for 
females)-and we may fairly deduct 1 hour from the 1911 record 
on thi~ soore. That leaves an avoidable loss of 0.6 hours per em
ployee under the one-break system, as agltinst 1.69 hours in Febru
ary and 1.11 in March, 1916, under the two-break system. Examples 
of a reversion from the one-break to the older system are very rare; 
in this case the step- WIlS taken for reasons inelevant to this discus
sion, and the results scarcely give cause for satisfaction. The records 
of this firm are specially interesting because the difference in early 
hours is not complicated by a difference in the number of hours 
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worked a week, whereas in all the other instances quoted of the one
break system the total hours are shorter than is usual under the two~ 
break system. 

(u) RESULTS OF THE EVIDENCE. 

53. It appears: 
(1) That if early hours be worked, the loss is likely to decrease 

if the start be later than 6 0;. m.; . 
(2) That when the total day-shift week .is the same, there are 

likely to be more hours actually worked without than with work 
before breakfast, other conditions being similar;' 

(3) That a reduction of hours may be compensated for or even 
outweighed by the abolition of early hours, partly owing to reduced' 
absences, partly owing to reduced waste of time, and partly owing to 
the gteatervigor of work after food. 

-These conclusions need some amplification and qualification. 
(1) Early work in factories Seems to be an inheritance partly 

from the necessary habits of agriculture and partly from the urban 
habits of a period when towns were small and unlit at night, and 
the population went early to bed. The modern industrial town does 
not b~gin to be interesting or .stimulating, or even to veil its ugliness, 
until the lamps are lit. It is vain for employers to recall the cus
toms of their forefathers (whom after all they do not emulate), 
and to bewail the degeneracy of these latter days. The village can 
rise early because it goes early to bed. But the town dweller will not 
go early to bed, which would mean for him having no life of his own. 

The first and simplest way of meeting the difficulty is by starting a 
little later and ending a little later. Even to do so on Mondays only 
(or to abolish the early hours on Mondays' only) is a gain of time; 
but a somewhat later start throughout is better, because it assists 
those employees who live at a dista,nce and gives all more chance 
of taking some food before leaving home. 

On the other hand this plan does not avoid the inferiority of work 
before a regular meal or the disadvantages of two breaks, and it 
presents this difficulty, that if a full two hours be worked before 
breakfast, the meal is put still later than on the usual system, while a 
shorter spell is in some classes of work too short to be effective. Of 
course, if timekeeping alone is considered, the shorter the spell the 
better. 

(2) It is rarely that a direct comparison is possible, such as that 
between the factories of Firm I above. Differences in management, 
kind of work, local customs and character, amount of overtime, 
accessibility. of the factory, and so on, are so numerous and important 
that comparative figures should, as a rule, be regarded ,as at most 
indicating a tendency, not as establishing a law. The opinions of 
experienced managers and other officials acquainted with both sys-
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tems are really more valuab~e than any number of figures, and I ha va 
found such opinions unanimously against the two-break system, in 
consideration alike of effective organization, timekeeping" health~ 
and output. 

(3) A discussion of reduction of normal factory hours after the 
war is outside the scope of this memorandum.. I have found among 
managers and employers a frequent (though not unanimous) opinion 
in fa vor of it, coupled .with considerable difference of opinion as to 
the best mode of effecting it. Anyhow; where abolition of work 
before breakfast has been accompanied by a reduction of hours, the 
result has been all. to the good in the factories mentioned. When 
loss of .quarters and wasted time about the breakfast interval are at . 
all considerable, a reduction in hours may mean a gain in time 
worked, if early hours are abolished. Suppose 100 men on a ndrmal 
day-shift week of 53 hours, losing" avoidably" 10 per cent of pos
sible quarters, and suppose that each man present wastes 21 minutes 
before the breakfast interval and 2-1 minutes after it, the time lost or 
wasted in these ways is 165 hours in all Suppose that after a: change 
to the one-break system 15 per cent of the men lose half an hour 
each day, or 45 hours a week, there will be a gain of over an hour a 
man each week, or, in other words, the day-shift week can be reduced 
by an hour with no loss in time actually worked. . 

The example is artificial, of course. It takes no account of sickness 
or of avoidably lost days; but the evidence is that both decrease on 
the one-break system. It supposes that before the change loss in 
the early hours goes entirely in whole quarters, which is never the 
case; but the waste of time is as bad or worse if men trickle in gradu
ally. It certainly underestimates the amount of wasted time that is 
frequently found about the interval,1 and does not put the case for 
the one-break system in an unfairly favorable light. The gain in 
time may easily be greater, and, as has been pointed out, time is only 
part of the gain. 

54. In this connection the following table has some interest, show
ing the average number of normal day-shift hours actually worked in 
certain factories. It must be read' subject to the warning already 
given against hasty comparisons and generalizations, and allowances 
must be made for the different times of year, but, that understood, 
it does appear to indicate that, as the nominal hours are re3uced, the 
hours actually worked do not fall in proportion. In this table. ar 
normal time lost is allowed for, whether due to.slackness or to SICk 
ness and other unavoidable causes. (The average total hours, norma! 
and overtime, differ, of course, more widely than the average normal 
hours only, the highest total averages being those of Nos. 8 and 13.) 

1 Cpo Dr. Vernon, ·supra, pars. 29 and 30. 
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TABLE: XVI. 

Aver-Num
ber or 
hOllIS 
before 
br ... k· 

Nor~ age 
mal oormal 

Class of work. System. Period.. Time of start on 
d .. y shiIt. dar.- ~f 

shift workJ 
week. ond,.y 

. shift. 

fast 
in· 

week. 

Hf1fJTI. 
I. Light (textll .. ) ..... One-break 3 months, I1H5 .............. S ... m ......... :.... 49 
a Lij:ht .................. 4 ...... SpriDg, 1916. ................ , ..... 00.............. W 

a. Mixed .............. "., .do.... Year, 1915-16........ ........ 7.15 ... m., Tuesday- $2 
'. r.30 a. m., Mond .. y .. 

Saturday. 

~: lY:;~~::::::::::::: :::::~~:::: ~~lru~;::i1ii.t:::::: :::::::: ~:: :::::::::::~:::: 
a. Light ............. ·l'W0-bfeak, ..... do............... lOi 6.45a.m ........ , ••••. 
1. Mgllt. ................. do ......... dO ............. :. 102 ..... do ............. . 
7. Light .............. '" .. do.... Mareh, 19I5......... 102'" .. <10 ............. . 
T. Light (some do- ..... do.... M .. y, 1916..... ....... 10 ...... do ............ .. 

partmcnts). • 

52l 
53 
53 
53 
53 
53 

. fa.m.,Monday ..... } 
8. Light .................. do.... Autumn, 1915....... l.2t 6 ... m., Tuesday- 53 

Saturaay. 
9. Medium ................. d<> .... April-Augtlst,1916.. 13 7 a. m............... 53 

10. M .. dinm ................ do .... Year, nll5-16........ II~l .6 .. " ..• mdO............................. 54 11. Fairlyheavy ... _ ...... do ......... QO .. _.......... Q 53 
12. Heavy ................. do.... May-June, 1916..... 12 ..... do.............. 53 
13. He .. vy ................ ·.dl> ......... do............... 12 ..... do.............. 53 
14. H ... vy ................. do .... May, 1916........... 15 ..... do.............. 53 
lJi. He .. vy .................. do .... M .. rch,.1916.......... 12 ..... do.............. 53 

47.' 
48.5 

48.1 

49.1 
51.7 
511.4 
50.1 
4'\.7 
50.1 

49.4 

SO. 5 
50.0 
46.2 
50.1 
48.3 
49.4 
{4.3 

55. That, sickness apart, the 53 or 54 hours weekly day shift 
represents an ideal which is often scarcely expected to be attained 
may be seen from the details of arrangements for a good timekeep
ing bonus. One manager of great experience and insight told me 
that in his opinion a rom on heavy work who does not lose more 
than three hours (a "quarter" and two half hours) in the week 
should be reckoned a good timekeeper, which comes to, much the 
same thing as saying that 50 hours is a fair week. Under ano,ther 
scheme two hours are allowed to be lost avoidably before the bonus 
is forfeited; under another, where the work is lighter~ two half 
hours are nllowed and a " quarter" occasionally; and in yet another 
case, while the full bonus is paid only if no time be avoidably lost, 
five-sixths of it is paid when two hours are lost and two-thirds of it 
when four hours are lost. 

But, however strong the arguments may be in favor of shorter 
hours of work, the question of doing away with the early quarter is 
in principle independent of them and particularly it ought not to be 
confounded, as it has often been, with the question of a 48-hour week. 

(m) 8OM& OBJECTIONS CONSIDElIEDI. 

56. It appears to be a fairly common experience that proposals 
fo,r abolishing early work are not· liked beforehand by employees and 
oocasionally employers who contemplated the change have given way 
to the objectiollsexpressed. Some of these objections are peculiar 
to. the details of part~c\11ar schemes. If the proposal is to reduce 
hours, time workers naturally object unless their earnings remain as 
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before; and ii is only fair that t~J shQuld not be losers if they are 
expected to maintaim t~ sa.me output by working hnmer. Piece>
workers, too, are apt to underestimate their power of increased pr~ 
duction WlQer the better and sealthle:r conditions and, as. has been 
mentioned, the best pieceworkers. ar& likely to lose a. little (even 
though the majority rather gain) 1IIllless their rates are raised. On 
the other hand. if hours are not shortened, empl'0Yees fear O1Vel'-lang 
spells and sometimes not unjustly, unless the spells be eased by .. 
traveling e81nteen. a period when smoking is a.llowed, or short pauses 
occasionally. Moreoyer~ when hours are IOl!lg and work is hard the 
touly spell does provide the- good workman, who is a. trifle off.color, 
with an economical means of sav~ng himself fl'om overstrain; if it 
be abolished and hours remain equally long,and if rules about late 
entry are strict~ he may have to lose a half day where previously he . 
lost III quarter. This objeetion, though not very frequently advanced, 
is important; and 1\'hile it does nct ootweigh the opposed difficulty 
that the short. spell before breakfast is a standing temptation to 
slaclmess, it deserves sympathetic eonsideration. It may be met 
partly by pointing oall that to start work aftel!' instead of before food 
by itself diminiffies strain, and partly by giving foremen 0.1" othel' 
officials power to grant leave for an occasional hour or two in the 
IllQrnillg to those who. genuinely need the rest. 

57. But the most general ground 0.1 objection is domestic. At 
present the man is often out of the house before his wife gets np. 
If he has sense and time he makes himself a cup of tea on 1\ eold 
morning before starting and takes a cup up to. her; when he is gone 
she gets up, makes the children's breakfast, and sends them off to 
school. The man's own breakfast, which he takes with him, has been 
prepared oYertlight. Under the one·break system, men felU" an addi. 
tional burden will be put o.n their wives, who must rise earlier be
cause they themselves rise later. The sentiment is laudable, but 
the anticipated difficulty does ll.Ot,. as .. rule, co.me to. anything in 
point of faet. When hours are shortened and wcrk begins at about S 
&. m. there is obvit>usly little o.r DO gromd fo.r complaint, and it is. 
dearly to the good that men should have one mOf'e meal with their 
families. Even when wo.rk begins at 7 81. m. the difficulty seems not 
to materi.alize; thus. when fum C made the change mueh trolilble was 
prophesi~ bllt it came to mothing; In that case, however, the men 
lived fairly near the- :fac~ory and clearly there may be a. real diffi
eulty when a. large nnmbe<l" of men live, say, an hour away. When 
this is so it may be doobtM whether work: should start so early as 
'1 .. m.; but if it mU!St, the difficnlty may be met"hy.providing a mess 
room where men ean buy breakfast. Mess :rooms with kitchens are 
inereasing and will, it is hoped, become permanent institutions; and 
where dinner is cooked, breakfast presents no insuperable difficulty. I 
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58. A remarkable example of prejUdice (for it, is little more) 
among employees in favor of early hours is to be found in the town 
where firm D's works are situate. In that town are a number of 
other factories engaged on work of a different character from firm 
D's-hot work in part, but not heavy. They employ a large num
ber of females as well as males, the latter doing most of the hottest 
work. One of these factories is managed on the one-break system 
and there little time is lost. The remainder work 21 hours daily 
before breakfast, with a day-shift week of 54 hours, and timekeeping 
in them is bad. . In one of them, for example, where over 500 opera
tives are employed, 21.8 per cent of possible quarters ~ere avoidably 
lost in N OYember. In another, employing about 150 males and 100 
females, the figures were still worse. During the first six months of 
1916 the men and boys appear to have lost over 20 per cent and the 
women and girls nearly 50 per cento! possible quarters, the loss of 
time before breakfast in some weeks amounting to over 10 per cent of 
normal day-shift hours. The total loss, especially among the women 
and girls, continues high. Thus, in a week of July, the male em
ployees lost for every reason 10.6 per cent of normal hours, most of 

, the loss occurring before breakfast; in a week of October they lost 
. 9.1 per cent (6.1 per cent avoidably); and in a week of December 
9.5 per cent (5.5 per cent avoidably). In the same weeks the women 
and girls lost 20.9 per cent, 23.6 per cent (16.4 per cent avoidably), 
and 20.8 per cent (17 per cent avoidably). In the factory last men
tioned the figures of unavoidable absence may have been under
estimated and tlae conditions of work are partly responsible for the 
bad timekeeping; but, however, that may be, the desirability of 
adopting the one-break system in this whole group of factories is 
patent. In the two factories that have adopted it in the town (firm 
D's and another), the results have been entirely satisfactory, the 
avoidable loss being about Ii per cent of gross 'normal time. The 
remaining employers wish to copy their example, starting work at 
8 o'clock and reducing hours from 54 to 50. Timeworkers would 
not lose and all but a small minority of the pieceworkers miss so 
many hours at present that they could )Vithout difficulty maintain or 
even increase their output in the shorter week. Yet whether from 
mere vague suspicion or from unreasoning conservatism or because 
the advantages have not been lucidly explained t'o them 'the em
ployees, and especially the men, have objected so strongly to the 
proposed alteration of hours (principally on domestic grounds) that 
up to the present, aft~r months of negotiation, it has not been car
ried through. The fact seems to be that most of the objections 
usually raised by employees in anticipation against the change of 
system are rooted in custom and in a general suspicion of any pro-



CAUSES AND CONDITIONS OF LOST TIME. 93 

posal, the results of which they do not precisely foresee. Hence it 
follows that the more employees are alert, well-informed, and well
educated and the more th!lir employers have in the past studied 
their comfort and won their confidence by so much the more easily 
is the change effected. 

(0) CONCLUSION. 

59. The case for doing away with early quarters is strong in re
epect of factories engaged on light or moderately heavy work, with 
llO night shift or a comparatively small one, and especially where 
women and girls are employed, Of the disadvantages already men
tioned as arising from working before breakfast the most serious, 
perhaps-though all are seriou8-!lre the inferiority of hungry work, 
its bad effect upon health, and the temptation to lose time owing to 
the shortness of the early spell. In my opinion it is safe to conclude' 
that work before breakfast ouglit not to be instit~ted in any fac
tories answering to the above deScription which a~e newly opened 
during the further course of the 'war; and the evidence also shows 
that even during time of ~ar it may under some circumstances be 
advantageously abolished in old-established factories. .As a rival to 
.the two-break system with an eariy quarter the one~break system at 
present holds the field and usually hours are shorter' under this 
system. But to what extent hours may be reduced without diminu
tion of output, at what hour exactly it is best to start work, whether 
in some kinds of work a new break later in the day might not in
volve less waste of time than a breakfast break commonly does and 
be in other respects desirable-these and simi~ar questions, though 
some of them have been incidentally discussed above, depend for 
their answer on a number of varying local conditions, require further 
accumulation of experience, and are in. any case secondary to the 
main contentions that food should precede work and that the first 
spell of work should be of such a length that employees do not miss 
it light-heartedly. 

60. The range of applicability of the above conclusions has been 
carefully limited because in heavy works where there are a number 
of continuous processes or where generally a large propurtion-:-a 
third or even in some shops a half -of the men are on night shift 
the fact that day shift and night shift must meet raises serious diffi
culties. It makes impossible any genuine shortening of the daily 1 

day-shift hours, for it is out of the question to increase the night-

1 The weeklll day-shift hours are another matter. A director of a firm to which 1 have 
been specially Indebted In this study told me that, in hIs opinion, after the present stress 
Is over, the abolition of Saturday work (except, of course, as regards continuous proce •• es, 
maintenance, etc.) might be desirable, especially as giving married men two consecutive 
lIay. at home. But that suggestion belongs to the larger question of reduced hours In 
general. Cp., howeTOr, firm E's experiment above mentioned. 
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shift hours, which. are as a: rule· in, heavy works already fully long: 
enough. No doubt the night shift might start .. laum and end later-
sai}llat.7: ar •. m. But,it is.very doubtful whether.·inreaUy heavy work 
a, fl:>.s-hour spell, from 7. a .. m.. t-o· noon, would be: good for the, men. 
or profitable to the firm. 

Moreover, it must be admitted that, at. any rate in summer, the 
cool of the early morning is very suitable to some kinds of heavy and 
hot wor1t; if only Detter' attendance could' be· secured, tli:ougli: ilie im
portance> of this point nas been diminished' by the daylight savin~
seneme. The solution of'the' difficulty may be' an extension of' the' 
three"shift system in heavy works. Such a solution is not appliCable 
at' present, owing to the dearth, of' skilled men in· m-any trades and'tlie 
dHficulty of increasing tlie number' of foremen and' of staff generally. 
But it has the advantages' of shortening' hours, of giving men respite· 
from'early-rising, and at the same-time of keeping the plant running;; 
and'in heavy works with- big' machines; where the' ratio of' plant cost 
to wage cost is exceptionally' high, this: last advantage is of' great 
importancei The three·shift . system for' women does not appear' to 
have· been- universally successful. It seems likely; however, that its' 
lack of success has been due to conditions which affect women' rather 
than men".-.e; g., to the women on the thii'd shift objecting to go long 
distances at night through darkened streets, and' to' II frequent ten· 
dency OF women' to overtire' themselves with housework- during, theil'" 
periods of. rest; Moreo.ver; tlie great majority· of the' women are new
to,factory life; and'no. conclusion can be drawn from their' experiences 
as: to the eff'ect of the three-shift system on men in established: fudiIg. 
tries; A study is desirabfe of the results o.f that system where it is 
now working, nob merely in shell' shops and' the lilte, but also and' 
speciaUy in factories engaged~ upo.n heavy' work which corresponds 
fairly closely to their normal work in time of peace; 

IV. SUMl\IARY- QF PRINCIPAL CONCLUSlONS~ 

61. (1)' There is pressing need' for an. improvement im the: form 
and credit of medical certificates.. (Pars. 115-1B.): 

(2). The: pl'oportion of· lost time that is due to· sickness and othe~ 
unayoidable- causes: is, as a, rule,. greatly. underestimated in: factoriesr 
records, and· the prop9rtion, due to slackness, co.nsequently o.veresti,. 
mated.. (Rars. 20-25.). 

(a): The· accuracy 0:'-' sickness- records may be· test~d by askinlf
(a} Do.- the- curvelJ of bad' timekeeping- and, sickness coincide in 

direction~ 
(b) Is the' number' of: whole .. weeks- lost· through" sickness abno.r

, many high when compared: with the number of ahor-ter: periods sim-
ilarly lost! . 
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(c) Is the number of days lost through sickness abnormally high 
when compared with the number of quarters similarly lost~ 

An affirmative answer to any of these questions, unless explicable 
otherwise, gives good reason for supposing the rate of sickness to be 
understated. (Pars. 20-32.) . 

(4) Long hours, much overtime, and especially Sunday labor~ have 
a pernicious effect upon health, particularly in heavy trades. (Pars. 
20,21,33 (5).) . 

(5) Except where hours have been very long relatively to the class 
of work, sickness does not appear to hav.e increased in factories gen
erally since ·the war, despite the withdrawal of many of the most 
robust men; and the absence of such increase is to be ascribed to good 
employment and high wages. (Pars. 3!-37.) 

(6) Work before breakfast gives inferior output, lowers health, 
and leads to great loss of time, as the first short spell is so frequently 
missed. Experience shows that in certain descriptions of work the 
early quarter has been advantageously abGlishedboth prior .to and 
even during the course of the war, and under similar conditions it 
ought not to be instituted in new factories opened during the further 
course of the war. (Pars. .38-l)9.) 

December, 1916. 
THOlllAS LoVEDAY. 



INCENTIVES TO WORK, WITH SPECIAL REFERENCE TO 
.WAGES, WITH AN APPENDIX ON WAGE SYSTEMS. ~ . . . 

'lNCENTIVES TO WORK, WITH SPECIAL REFERENCE TO WAGES. 

1. The rate of output, which is frequently, even for individuals, a 
measurable quantity, may be an indication of the presence or absence' 
1)f fatigue; and the occurrence {)f sickness, as indicated by irregular 
tiinekeeping, and of injuries, maybe some measure of the health 
and efficiency of operatives; but of all the varied influences affecting 
the health and efficiency of munition workers, the committee haye 
found that of incentives to work the most intricate and difficult to 
investigate. Nevertheless the subject is of such immediate import
ance as to demand consideration. 

2. The inclination to work rather than to be idle, even though this 
inclination is a variable quantity indifferent individuals, is an im
portant natural phenomenon, as important as the desire for rest which 
follows 'work at periodical intervals. Various incentives, such as the 
necessity to earn a daily livelihood,..may reinforce this inclination, 
and sonie incentives are operative to-day which are peculiar to the 
present crisis, such as a patriotic desire to contribute to the defense 
of the realm, or a wish to avenge a lost relative. When once in
dustrial life has been entered upon, the ordered and systematic 
routine of a modern. factory is a direct stimulus during every 24 
hours to the rhythm bf activity and rest; the better the organization, 
and the better the hygienic environment, the greater is the stimulus 
to activity; and the worse the organization and environment, the 
sooner comes the desire for rest. 

3. Whatever the original motive to undertake munition work may 
have been, the vast majority of operatives so employed to-day earn 
their Ii ving ther~y; and the stimulus systematically used as a reward 
for work done and, to procure even greater activity is payment of 
wages. Any ·discussion of wages from the standpoint of political 
economy would be foreign to the scope of the committee's delibera
tions, though they recognize that considerations of the greatest mo
ment must, on this ground, be excluded from the present study; but 
they have constantly found that the health, i. e., the absence of sick
ness', physical and mental, and efficiency of worker! is. influenced by 
their earnings, and that output, which has been closely investigated 

96 



, 
INCENTIVES TO WORK, WITH SPECIAL REFERENCE '.[0 WAGES. 97 

as an indication of fatigue, may be influenced by the wage system in 
lorce. They ha,-e, therefore, considered it desirable to state how far 
they hal'e found the efficiency of workers affected by the method of 
remuneration adopted. Other influences may arise to stimulate the 
inclination for work-pride in craftsmanship and in work well done, 
personal rimlry to outstrip a fellow worker, or hope of promotion; 
but the main incentil'e for consideration is that of wages. 

The absence of incentives may be presumed to lead to neutrality, 
while the operation of some factors may result in actual repression 
of the normal working activity. Among these latter the committee 
would attach particular importance to any circumstances which may 
bring the-operatives to the opinion that they are not being" fairly 
treated." 

4. The problem of the present moment in munition factories is 
bow best to obtain a practically unlimited supply of munitions of 
war, of such articles as artillery, shells, and cartridges, all of which 
are required in great numbers and of fixed sizes and patterns. Here
in, because constant repetition work gives the best opportunity of 
standardizing means of production and of organizing labor, the prob
lem is somewhat different from, and so far simpler than, that of most 
industrial productions which must be varied to meet thefluc~uations 
of popular demand, and is largely influenced by the question of eco
nomic production and profits. The problem has been further simpli
fied by the guarantee that when once a scale of pay has been fixed 
there shall be no "cut" in prices, a constant source of fear among 
operatives in the past. 

METHODS OJ!' ltE¥ll'NE:aATION. 

5. Wages may be paid either-
(i) for the time during which work is done, that is by the hour, the 

day or the night; 
(ii) for the work done, that is by the piece; or as a minimum su~ 

lip to the completion of a certain task beyond which piece rates are 
paid. 

(I) PAYMENT BY TIME. 

6. Certain work, howenr SlIbdivided and specialized the processes 
of manufacture become, can not be paid for by the piece, and such 
work, roughly speaking, lies at the two extremes of labor, the most 
highly skilled and the least skilled. Managers, foremen, craftsmen, 
skilled fitters, and pattern makers are instances of the former class, 
and general laborers about the yard, shop cleaners, and watchmen 
are instances of the latter. 

Among the highly skilled workers who are paid comparatively 
high wages commensurate with their skill, but little further incentive 

l05796°-BuIl.230-17_'/' 
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sp.ou~d b~ called fQr e~eeptth,at f3l,lppli.ed by patriotislJ:!., ,aIld t11,e 
p1easpreaIlQ. pride in th~~r craf~ ~or its ,own ,s\l-k~. Cert;~,i~yfor thi~ 
cla,ss Qf w,o,rker ap.y fear.of ~Illiss.al ~~ to,.4ay ~,Q1l!.U, !?ip.<;e ~~ supply 
of skille4 work.ers js ,beLow ~4e demaIlIi. 

4.rnong ;t4e ],east skilled workers tim.e wages Q.Gt .as ~ indllceme,ut 
to work; be,cau.s~ their dJ,tjly b:readdep!;)nds t1;i.ereon, Qllt t}ley Jwld 
out no inducement to speei..al ~d~vo~. Su:p~vjsio~ by t.or~Dlen, 
in,evitab~y associa~<J w1.t4 ;rn.or:e .91' less tri<#oIl, Dill!-Y ~ ;c~qllired 
t9 ,obtain i,ncreased effort f,r~ ,~ pr~ort~o;Q..Qf workers Pltiq by this 
D;lethod. fip.es may be foon<J pecessary to p}:,eYent bad timekeeping, 
or rewar,Qg.or bonuses may l;le ,o:f;£er.e.<J for good tiI;Uekeeping; J>utgood 
timekeeping ,does Ilot ah;ays D;le,an go,od wo*. ' 

Payment by time possesSes one advantage over payment by piece jn 
tpat it reDlov,es fro~ the ()p~ative all .eleIQ.~t of uncert/Lillty con
c,erning 4isearnings; an uncertail),ty w4J.yh, .especially m. t4e ~sept 
j\lYenilea,nd female laQp!, may :create a Jlervoll8. a~iety det.rimental 
to sustained ~ffort, C()mpiIjUltioIl Qf ti;m.e wages witll Pieoo. rates 11,:,tS 
b~en llsed a,S I}- meth,odof obtaip.ing ~4is ~dvail.tllge ill. ~ol,llle~ion with 
piece rates. . ',' 

Gen~rally speakJ.ng, p~y~ent by tiJ:n,e~Jone, which is Ull.l,lvoidable 
:(91' ,~ large llFoportjonot wo:rlr, has ;ttQ di1:e~t influence in stinlu1ating 
the inclinatlonto work$ Il-Il4 lillder ~4i~ system ~om~ workers DlllY be 
e,xpected to lj:eep well within th,eir pow~rs" wp.H~ ,o/ller~ w4.()~ i~
c~i~latioIl to wor,kjs greater, P.l~y fe!;ll it a gr~ey~ce th;1t !;l~tr~ ~+-
e,rtioIl prj.p.gs wiiP. jt no £2ttp~ r.etllrIl' ' 

The good results, however, which are attained from. payment by 
time indicate that, given suitable environment, the inclination to 
w.ork is a deep-seated natural phenomenon; and it is questionable 
whether in the end the best results may not l}e obtajna);>l~ })y foJlow
ip.g the principle of a H gooq Q.~y's work for a g{)od 4ay's pay," with 
l'easonable good faith on the part of both employers Q.nd workers. 

(IP PAYME1¥T ~Y WO,RK DONE,. 

7. The desire to bring a direct stimulus to bear on the natural in
clination to work has led to t4e intro.dllction of payment by work 
done, or piece rates; and the manufacture of munitions of war, which 
is so largely constant repetition work applied to a great nmnber of 
minutely subdivided processes, lends itself particularly to this form 
of payment. ' 

The problem is to determine how wages can be arranged 130 as to 
provide the maximum incentive to production without so tiring the 
operatives that they are :unable to maintain the ,pace over long 
periods, or that an ever-increasing number of "stragglers" (who 
might haye developed into useful workel's) are constantly dropping 
out by the way. 
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!Iany forJDS of pi~' rates have been devised and Ill'e in use in 
this country, and the principles underlying them are discussed in alJ. 
appendix. 

8. Comparison 01 tiTM wagell and piecfJ ralea.-Although good 
output -can undoubtedly be obtained by the system of time wages, 
and the unfavorable environment often found in industrial concerns 
should, perhaps, share the blame for some of the poor results which 
Ildvocates of piece rates have instanced, yet under suitable conditions, 
particularly for monotonous repetitive work, increased output Can 
be secured by well-arranged piece rates. One instance is sufficient to 
demonstrate the incentive value of such rates; and in the following 
table (obtained by Mr. P. S. Florence while investigating for the 
committee) the daily output pf the same groups of girls is compared 
for two consecutive weeks, for the fir~t of which tilIl1l wages were 
paid, and for the second progreSliive piece rates. 

lone la-lI>-'I'ime 
wage. 

luna 19-2iI=Piere 
wage, 

Day ottbe week. 17 girls drilling luses. 17 girls drilling Ius ••• 

Day slUlt. Night shilt. Pay shilt. Nigp.t shilt. 

Mon".)' ............................................... . 2,266 .......... .. 
Tll8S.lay •••••••..•.•••.•.••••••••.••••••••..••..••..•.. 

Rr.f?~:::::::::::::::::::::::::::::::::::::::::::: 
2,0 .... 0 2,09~ 
2,037 1,552 
2, tHO 2.f137 
3,188 2,394 

~ v@fagf' OU~PQt per B4in ......... # ....... #............... 2, tJO 2,144 
1 el'C8Jll.age lJl(reu,:;e .......................... ~ ............................................................. .. 

1,991' 
1,351 
1,~ 
2,023 
2, 139 

1,414 
116.~~ 
1,375 
1,691 
1,636 

A vorage output per shIlt.. ....... ...................... 1,754 1,560 
P.reentage1J.lCl' ............. , ............................ , ..... , ............... . 

2,567 
2,959 
a,143 
3,066 
3,291 

8,005 
24 

3,040 
1,63' 
2,1><0 
2,520 
1,955 

2,246 
28 

3,050 
3,242 
3,255 
3,IH 
2,171 

2,966 
40 

2,388 
2,046 
1,584 
2,592 
2,900 

~,302 
48 

9. Need lor explaining piec~ rate8.~Whateyer system of piece 
rates is adopted, there can, be nQ doubt that, if it is to influence out
put, it mllst be cll,larly understood by the operatives; that is to say, 
any operative of average intelligence must be able readily to compute 
hQw much extra pay he will earn at IUlY stage for extra output. The 
committee have found that su1!icient· attention is not paid to this 
question, and that workers frequently compla-in, either that they 
do not lcnow hQW they /lre paid, or that they Ilre simply content to 
trust their empJoyers tQ pay more for greater output. Thus Capt. 
Agnew, after investigating the health and conditions of employment 
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of a large number of male workers, reports in reference to wages 
that---' 

lIIistrust. discontent •. and misunderstanding are frequent among employees, 
who Imagine that they are being exploited when. as not infl'equently ):lappens. 
theY are unable to estimate for themselves their exact earnings. ·When wages 
are paId by the ton or by the piece the method is clearly unuerstood; but when 
payment is maue by some uecimal of a total output unkonwn to the workers. 
I;ly a share of a sum allotted to a large group of workers. or by a varying piece 
rate with a bonus added, the calculation is either Impossible or too complicated 
for the wage earner. and suspicion as to its exactness is prevalent. at least 
among auults-indeed. the wages department itself often seems doubtful about 
the exactness of the methods. 

10. A definite example may be gi"en of restriction of output which 
was reported to the committee by Mr.P. S. Florence as coming 
under his observation while carrying out an investigation with the 
object of discovering whether the efficiency of certain workers was 
on the upward or downward grade over a relatively long period of 
overtime and night work, and attributed by him to failure on the 
part of the operatives to understand the system of wages in use. He 
reports: 

Certain girls were chosen at ranuom in an IS-pound shell-case department 
(where the work of each individual was of sufficiently uniform nature). and 
the average output per hour of each of them was found to be. as follows: 

Average hourly output for one week in tbe 
Num- Date of startr 

.. middle or-
Process. bero! l.ng work. worker. 

Sept., 1915. Nov., 1915. Dec •• 1915. Jan., 1916 • 

Plugging moutbs _____ •. ____ .• ..I{ 1 
. ~~d'ol.~~~:::: 157 If.:! 202 214 

2 150 201 173 194 
3 July, 1915 •••• 167 193 197 190 

""' aslling and drying •••..••.••. { 

4 
. ~~d'o~~~~:::: 51 63 63 64 

5 58 54 61 65 
6 ...•. do •••••• ;. 58 49 61 70 
7 .•..• do ....••.. 48 62 r.o 72 

""" '"_...... ·····1 
8 Dec •• 1914 •••• 28 25 26 29 
9 June, 1915 •••• 25 25 25 27 

10 Jan .• 1914 •••• 25 25 2.j 25 
11 Jan., 1915 .••• 25 2.; 25 25 
12 May. 1915 •••• 25 25 25 25 
13 July, 1915 •••• 25 25 21 25 
14 Jan., 1915 •••• 38 3M 38 3S 

Finish underheads •••••••.••••.. 15 May. 1915 •••• 38 38 3S 3S 
16 Sept., 1915 ••• 38 3S 38 38 
17 June, 1915 •••• 25 25 25 25 
18 .~~~:cl~~~~:::: 25 25 25 25 

Finlsb boring Bud s::rewlng 19 25 25 25 25 
20 Aug., 1916 •••• 25 25 25 25 prim.r holes. 21 S.pt., 1915 ••• 25 25 25 25 
22 ..•.• do ..•.••.. 25 2.'; 25 25 
23 O~t., 1915 •••• .. ·····70··· 25 25 25 
2·1 July, 1915 •••• 70 70 63 

Boring mouths ••••.••••••••••.. 25 Jun •• 1915 •••. 70 70 70 70 
26 Aug .• 1910 •••• 70 70 70 70 
27 ..••• do .••••••. 33.2 3~.0 3~.0 31.2 

_. """""'-"', ..... , 1 28 •.••• do ••..•••. 34.0 3~.0 34.2 33.8 
29 ..... do ....••.. 3~.3 ,US 34.4 34.4 
30 Sept., 1915 ••• 100 100 100 100 

Cutting to lengths ••.••••...••.. 31 ..... do .•••.•.. 100 100 100 100 
32 .••.• do .••••... 100 100 100 100 
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The strlklng teatuI'e ot the abo\'"e table is the extraordinary. stability of 
output ot Individual girls, and the still more extraordinary similarity in out
put ot dlft"erent girls employed at the same process; and for the process of 
finllih boring and screwing, and of .. head turning," the recurrence of 25 as the 
rate per hour tor tour dlft"erent weeks seems almost to attach a mystical sig
nificance to that figUl'e; and the same thing applies to the output of 38 for the 
process ot .. finish under heads," ot 70 for .. boring mouths," of 34 for .. rough 
boring primer holes," and ot 100 for .. cutting to lengths." Further inquiry, 
however, ellclted that the wage system (which was what is known as the pre
mium bonus scheme) was not understood by the wage earners; and that the 
foremen, unable to make it intelligible, indicated a standard of output which 
would satisfy the firm. Independent evidence that this standard was well 
within the capacity of the workers, and that they made no effort to exceed it 
was obtained by a study ot the amount ot electrical power used in driving the 
machines from hour to hour, which was recorded in curves by self-registering 
meters. These curves showed a deep and continuous fall in the power in each 
of the workshops concerned in the last two hours of the day nnd night shifts; 
from v .. h1ch the conclusion may be drawn that most of the girls completed 
tllelr standard ot output about two bours before the end of the shift and then 
went" easy." Since other girls who started work at the same factory in. June 
or July, 1915, but who were employed on processes for which no such stundard 
was indicated (workers numbered 1 to 7 in the table) attained an' output in 
January, 1916, at lenst half as much again as their output of September, 1915, 
the firm seems to have lost considerably by the failure of the management to 
make their wage system intelligible to the workers. 

11. A special clause of the factory acts (S. 116, Factory and 
Workshop Act, 1901) deals with wages-a clause which is of great 
value to pieceworkers. This applied first of all to spinning and 
weaving only, but has by degrees been extended to a great variety 
of other industries. It provides that, when workers are paid by the 
piece, particulars in writing shall be' furnished to each worker re
specting the rate of pay and the work to be done so as to enable the 
worker to compute the total amount payable to him. The particu
lars necessary for this purpose vary according to the method of 
calculating the wage and the nature of the work to be done; and 
great care bas been taken in framing orders for the different indus
tries to safeguard the worker from a mere perfunctory compli~~ce 
which may rob him of the benefit it is the aim of the clause to se
cure-that benefit being the possession of data sufficient to enable 
him to compute the total amount payable and to feel confident that 
effort to secure increased pay by increased work will not be frus
b'ated by fraud or negligence on the part of the employer or any of 
his agents. A study of the various orders made under the act since 
1901 will show that there has been' a progressive effort to make the 
giving of these particulars more precise in -order that they may 
leave the worker in no uncertainty. But various as are the trades 
included, there is no order which covers munition factories. An 
order was in draft intended to apply to all engineering trades, and 



102 J!;flfICJE;N"C1(" AND FA-TIGVE Hi :a~itis:a: )1:UNITJON FACTORIES. 

the draft with a covering letter had been sent to employers, but on 
the outbreak of war it was not proceeded with. 

12. Need for',study 0/ waves ~arned.-The example given in the 
previous section shows the value to managers of watching closely 
the wages earned by individual workers. Normally, if all is going 
well, the output (of which the wages paid to individuals are It direct 
indication), while varying somewhat from week to week, should 
show a steady increal'e, rising rapidly with new workers, and more 
and more slowly as they became more and mOre e;fficient; any devi
/ltion from this rule should call for immediate investigation. . 

The following data provided by Dr. Vernon give concrete m~ 
stances of this rule: 

NEWLY ENGAGED WORKERS. 

Relative hourly output during-

Procesa. Numb.ro! 
Eighthl Nintl1 operatives. First Sec· Third Fourth Fifth 8i>;tll Sev· 

Clnd enth week. week. week. week. week. week. wool<. week. week. 

----------------
Turning fuse bodies ••• , 16 women ... 67 91 96 96 96 100 99 101 100 
,Making cartridge QI\SIlS: 

~:~~~~ ~~~!ft:::::: Uwomen ... 70 81 91 96 97 99 99 100 102 
14 women ... n 79 87 89 94 99 100 98 102 

Mouth reamering ... 16 girls ...... 48 64 61 79 78 89 119 90 101 

In this table the average output during the last four weeks (or 
two weeks in the r(;lamering process) is taken as 100. The opera
tives engaged at turning fuse bodies nearly attained their full out
put in three weeks, hut those at the simpler cartridge operations 
took longer, while the girls engaged at mouth rel1mering, an opera
tion involving more quickness and de:Kterity than the others, did not 
reach their full output till the eighth week. In certain shell opera
tions, such as " boring the powd(;lr chamber" and" finh=;hing, turning, 
;lnd forming," Dr. Vernon found that men took three or four months 
to attain their full outPl.lt, -

WORKERS O)l' SOME EXPElUENCE. 

Relative hourly output ~urin~-

Process. 
Six Next five Next six Next five 

Number of operatives. 

weeks. weeq, ",eeks. weeks. 

-----I----------~·~-
Various cartridge caso opera- {1l2 experienced women ...... 

tiona .... H~." ......... ... ~ .... ~ ....... " 1461sss exper4onoe4 ",om.en .. 
98.5 
P5,4 

99.4 
97.~ 

99,8 
lOa.! 

102.4 
1().!.6 

In this table the output of both Il(;lts of operatives show$ p. steady 
increase, but that for the "less experienced" increas(;ld abollt twice 
as much as that for the others. 

13. If the output of individuals maintains a dead level, as in the 
instance previously quoted, something must be wrong, and probably 
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with the incenth-e. If the output is declining something must also 
be wrong, and probably with the conditions of employment; the 
hours of wOl'k may be too long; the conditions .under which the 
wOl'k is done maybe unfavorable, ~. g., bad ventilation, inadequate 
lighting, lack of canteen facilities; or fatigue may be arising from 
long journeys to and from the factory or from imperfect housing 
l',ccommodation. The committee desire to lay special stress on the 
importance and, indeed, the necessity of constant study of this valu
able source of information which is in the possession of every 
fu-m, but which their investigations have found to be commonly 
negltICted. 
10lllB llflTAJJCE8 01' rn I'AILVllB 01' WAGE SYSTElIIS TO AC2 AS XlII'CElII'TIVES, 

14. Lttck of desire to earn more.-Piece rates have been introduced 
primarily to increase output by acting as a direct incentive to the 
wage earner to earn more wages; incidentally, they tend to relieve 
friction between workers and foremen. But in order to act as an 
incentive, the presumption is made that wage earners always desire 
to earn more wages. ""'hile this is undoubtedly true in the main, 
im,tances have come to light where this presumption does not hold 
good. Thus a report upon an investigation into lost time made 
by Prof. Loyeday for the committee at a factory where a substantial 
bonus is paid for good timekeeping, and where timekeeping in most 
departments is good, states: 

The record for nnother &et of workers is very oifferent. They have con
sistently lost far more time by bad timekeeping than by sickness, and even 
though the proportion Is not so bad this year (1916) nslast, in i'ecent week. 
they have lost under tbi. heading about 9 per cent of practically possible time. 
'l'his rewl'd is far from gooli, especially as'their overtime has not been hellvy 
nnd has 1nc1uded very little Sunday labor. 

This criticism does not, however, apply to the whole body of men concerned; 
o,-er half of them were keeping good time, and another quarter were keep;ng 
fairly good time; the remainder, less than one-fourth of the whole, were 
responsible for about Beven-tenths of the total time lost by bad timekeeping. 

The causes of this inferior record are probably social and eco
nomic. These special workers have been earning high wages which 
hare risen relatively more than those paid to other workers in the 
industry, and they include a large proportion of men unable to 
make a satisfactory use of high wages. 

The employers, faced by a shortage of labor, have had to take on 
and keep on men whom in normal times they would not tolerate 
(nearly 60 Per cent of the men have been engaged since the outbreak 
of the·war). Apparently the unusually high wages have led some 
of the men to neglect the possibility of earning the bonus for good 
timekeeping. It does not follow that lower wages and less demand 
for their services would improve their attendance. A rapid cure is 
probably impossible i but in the long run better education, bringing 

I 
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II higher standard of comfort, might be a more desirable remedy 
than a long and hungry waiting list. 

15. Similarly" Capt. Agnew, in reference to boy workers, reports 
that the rapid rise in wages from prewar time to those of the 
present day is such that the average youth does not much conceIn 
himself with the amount of his output or with punctual timekeeping, 
for he feels confident that,whatever he does, on pay day he will re-
ceive more than he requires for his immediate needs. ' 

16. Evidence on this matter has also been laid before the com
mittee by employers of labor, who declare that in certain classes of 
men the more they earn the less work they do. The instinct for 
saving being undeveloped, they naturally require leisure time in 
which to spend earnings above the subsistence margin.' In other 
words, they are receiving a wage higher than is necessary for the 
maintenance of their normal" standard of comfort." This raises 
fundamental economic issues of far-reaching importance, and time, 
education, and experience can alone secure a happy and effective ad
justment. One expressed the view that as a result of the high wages 
(£5 [$24.33] to £10 [$48.67] or even more per week) eaIned to-day 
by piec~workers in his district, many of whom were previously un
skilled men, a number of them are inclined to irregularity of at
tendance because they can easily make up their wages to an amount 
sufficient to cover their needs. A second witness further pointed 
out that the skilled workers, upon whom the efficiency of the whole . 
work depends, paid a day rate from £3 to £3 lOs. [$14.60 to $17.03] 
per week, suffer in contrast under an anomaly which is having a 
serious mental effect, prejudicial to good attendance. 

In contrast may be· instanced a factory where the environment 
of labor as regards supervision of the welfare of the workers, the 
hygienic conditions of the workshops, the means of transit, and the 
housing accommodation of the district were all far above the usual 
standard of industrial centers and where the rate of wages paid was 
distinctly low as compared with that ruling to-day in more char
acteristically industrial areas. A medical examin~tion, carried out 
by Capt. Agnew, of a random but sufficient sample of the operatives 
established that their health, physique; and alertness were well above 
the usual standard; and it was ascertained that the firm were entirely 
satisfied with the regularity of attendance 'and with the rapidity and 
quality of output obtained. 

These examples are sufficient to show how intimately the wages 
question is bound up with social, economic, and hygienic consid
erations. 

i7. L(])Ck of opportulftity to spend.-Afurther point in relation 
to the incentive value of wages is that wages are only of value for 
what they buy, and that the mere possession of money is useless 
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unless there is something to spend it on and an opportunity of so 
spending it. The inducement to save, even when suitable oppor-_ 
tunities of investing (a form of spending) are provided, is never 
50 powerful as the inducement to spend. 

Anyone familiar with the industrial classes knows the rise of 
output which occurs before a public holiday with the prospect of 
nmple opportunity of spending.1 This point to-day is not negligible 
when, in the hope of obtaining increased output, work has been fre
quently carried on during Saturday afternoori, the time most used for 
spending by the industrial classes. If employers take up the whole 
of their operatives' time in the factory they should not be surprised 
to find that even the best-devised wage scheme fails to act as an 
incentive, especially amongiuvenile wage earners, who form a large 
proportion of the operatives employed on piece wages. From this 
point of view even picture palaces have their value. 

18. Lack 0/ adjuatment 0/ wage B1JstCm8.-Another instance, which 
the work of Mr. S. Florence brought to the attention of the com
mittee, may be given of the failure of a piece-rate scheme to act 
as an incentive, owing to a failure of adjustment of wage systems.
Previous to the war two systems of payment were in use (1) a 
minimum sum, a time wage instituted to pay beginners, which was 
gi"en for all work, however small, up to a certain amount, and (2) 
ofter that limit a plain piece rate for further work. When, however, 
the minimum sum to be paid was raised under war prices the limit 
of work to be done for this sum was raised, and it became d_ifficult 
to reach an output on the piece-rate scale. 

When 0 full-time wage Is guaranteed, however low the output, it- is· obviouslY
shortsighted thus to set a piece wage which ou the average will not amGUnt .to 
much more tlum this guaranteed wage. If girls know .that they can not 
elo:ceed by very much an output of, say, 9,000 pounds, for which they get ~7 
shillings [$4.14] piece wage, they will be conteut to pI'oduce, say 8,000 pounds 
and still receive 17 shillings [$4.14] In this case as a time wage. The result 
amply confirmed th:s expectation. It was well-nigh impossible for the girls 
to eam piece wages In excess of the guaranteed time· wage. Consequently 
they did not try, ond the majority eyen of the more efficient girls were found 
to be working, In fact, not -on a piece wage but on a time wage. The loss 
In incentive, and Inc:dentally in discipline, must have been measurable iu tens 
of thousands of cartridges per month. 

19. The scheme of paying It. minimum sum as a time wage far all 
output below a certain standard (always presuming this standard is 
fixed well within the powers of the workers) and piece rates for 
work done in excess of that standard, commends itself to the COlD

mittee as a useful method for removing mental strain from a worker 
who on acc()unt of feeling fagged may be overanxious as to her 
capacity for earning a bare livelihood. Such a worker, with this 

1 See lIfemorandum· No. 12, OlitPUt In relation to hours of work, Table 1, published 
In Bul. 221 of the U. S. Bu.-eau of Labor Stlltlstlcs, p. 33. 
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strain removed, may end by producing a full week's work; with it 
present, an injudicious e:6:'ort may result in an unnecessary break~ 
down. And the committee have noted with satisfaction that in the 
first schedule 'of the Munitions Order No. 1, dated September 13., 
1916, it is laid down that "the appropriate time rate shall in the 
case of any woman or girl on piecework or premium bonus system 
be guaranteed and paid." Another method also used for obt!l.ining 
the same end is the fellowship system, where the operatives wo-rk 
in groups and are individually paid a. share of the total earnings 
of the group; where friendship exists among the members of each 
group this method is, productive of excellent results, but complaints 
are liable to arise that one or another member of the group is not 
contributing a fair share to the common stock, when inquiries and 
adjustments may have to be made. Further, this fellowship system 
seems to defeat its end when applied to large groups of workers, 
amounting in some cases to several thousands; here the wages of 
each worker depend to so slight extent on individual effort that there 
is practically no incentive whatever in the system. 

20. Piece rates may oause Q'/JeTspee4ing.-The next point for con
sideration is the possible influence of piece rates in stimUlating the 
operatives to overwork; an influence more likely to a:6:'ect the better 
and keener class of workers who are to~day of special importance. 
Such workers require in their own interests to be protected against 
their eagerness. Again and again jnvestigators have reported to the 
committee that the data at their disposal for examining output over 
sufficiently long periods are curtailed by the disappsarance of a cer~ 
tain proportion of the operatives. 

Thus Dr. Vernon, reporting on the output of lathe operators at a 
munition factory, states: 

The strongest women available were picked out for the work, .but mall,. of 
them could not stand it for more thlUl a few weeks. Of the 95 operatives of 
wbose history I possess all ac.1equate record, 22 gave up after four weeks or 
less, and 11 more after 10 weeks or Less, 'but I have no information as to the 
cause of their l·etil'emellt. 

The committee have also ascertained in reference to a. munition fac
tory employing between seven and eight thousand ma.les under the 
age or 21 year:s, that every three months 25 per cent of this total 
disappear. 

\ 
Capt. Greenwood further reports that at another factory, out of 

one group of 287 girls at work in the week ending January 240,1916, 
30 had disappeared by April 3, a period of 11 weeks; ou' of another 
gl'OUp of 77, 14 had disappe~red in the same period; out of another 
group of 37, 12 had disappeared; and out of another 100, 16. 

Sinee "the whole of the operatives providing the data were, so 
far as could be ascertained, strict pieceworkers, who had~ prior to 
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the periods studied, sufficient experience to have attained their 
Jlormal leyel of pl'Oducti'-e power," eyen after due allowance has 
been made for the nomadic habits of workers, the committee con
Bidertl that such figures indicate a serious and undue wastage of 
(,killed labor. Steps are being taken to investigate more fully the 
extent and causation of this wastage. 

IV •• AllY. 

21. The preceding sections suggest that certain definite influences' 
are important when arranging incentives intended to stimulate the 
Jlatural inclination to work. 

1. A healthy environment in the factory and in the home is the 
first neces&ity in order to obtain a healthy population of wage earners 
to whom a wage scheme may appeal as an incentive to work. 

2. rnder conditions of repetition work, especially if it be monoto
DOUS, piece rates may be expected to give a gl'eater output than time 
wages. 

3. The l'ise and fall of wages (paid on a well-planned piece rate) 
earned by individual workers is a valuable indication of health and 
eJticiency. 

4 . .A wage scheme, the operation of which can not he easily under
stood by the wage forners, or, if understood, appears to them in~ 
equitable, fails as an incentive. 

ii. A wage scheme which is badly adjusted may lead directly to 
limitation of output. 

6. A scale of wages 1I·hich renders it possible for the wage earners 
to obtain too eftsily all the money which their social aspirations 
demand fails to provide an adequate incentive. . 

7. Hours of labor which give but little chance of spending the 
wages earned diminish the incentive to earn more money. 

8. Workers, especially those newly introduced to industrial life, 
requil'e protection against their own eagerness. 

J'vaTRJ:Jl COJrSlllli:BAl'lOJrS. 

22. Necessity /01' rest pausea.-No wage system known to the com
mittee takes any special account of the physiological fact that the 
Datural inclination to wOl'k is followed by a desire for rest. In
centives, used to stimulate the inclination to work, must lose their 
effect as this inclination gives way to the desire to rest; and what 
is required is not to increase or diminish the incentive but to main
tain the inclination to work. In previous memoranda t attention has 
been drawn to the advantage of rest pauses during long spells 
of work; and a further example has come under observation which 
indicates the natural tendency of workers under favorable con-

IS"" Bul. 221 of U. 8. DUl'@flll of Lnbor Statistics-Memorandum No. n. Output in 
relation to hours of work, par. 31. p. 46; and Memorandum No.7, Industrial fatigue 
and Its causes. par. 6. p. 50. 
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ditions to alternate work with rest: A group of workers, men 
and women, paid on a time wage were found employed from 6 
a. m. to 6 p .. m. with two half-hour meal intervals at the process 
of emptying and filling a series of presses. Each press, after being 
filled, has to be left under hydraulic pressure for 35 minutes, during 
which time other presses in the series are emptied and filled. The 
management calculated the number of presses to each series, which 
would allow the work to be done in 35 minutes at a reasonable pace; 
but the workers on their own initiative have adopted a different 
method. They ,york with a rapidity so organized that the series of 
presses is emptied and filled in less than 25 minutes, after which 
they rest for 10 or 12 minutes until the time comes to begin again. 
The "'ork entails the expenditure of a fair amount of physical 
energy; and it was interesting to watch these operatives swing into 
their labor in order to obtain their rest pause. 

As an extreme instance, what has now become a classic case may 
be referred to: :Mr. F. Taylor 1 found good, average pig iron handlers, 
loading pigs of iron, weighing about 92 pounds each, into railway 
wagons at an average pace of 121 long tons per man per day. He 
uecided that for such work a first-class workman should only be 
under load for 43 per cent of his time, and be entirely free from load 
for 57 per cent; and worked out the working and resting periods. A 
man was persuaded tQ work under the scheme: 

Schmidt started to work, and all day long and at regular intervals, was told 
by the llIan who stood overbim with a watch, .. Now pick up a pig and walk. 
Now sit down and reRt. Now walk. Now rest," etc. He wOl'ked when he was 
told to work, and 'rested when he was told to rest, and at 5.30 in the afternoon 
had bis 47i tons loaded irrthe car. And he practically never failed to work at 
this pace nnd do the task that was set him during the three years that the 
writer was at Bethlehem. 

That Schmidt was no exceptional man is shown by the fact that 
gradually the whole gang of workers were taught to load iron in this 
way at about the same pace, that is, four times hlOre quickly. 

The value to be got industrially from well-planned rest pauses is 
only slowly coming to be appreciated; though for long sustained 
athletic efforts it has long been recognized. The point for present 
consideration is whether advantage can not be taken of a wage sys
-tern to insure that adequate rest pauses are taken. The committee are 
satisfied that short rest pauses do not interrupt the rapidity of the 
work; for observatiol'ls have disclosed that as the initial morning 
stiffness passes off output rapidly increases, but that in the nfter
noon, after the pause for the midday meal hour, the rapidity of output 
recommences at the level of the last hour ~f the morning shift . 

• Taylor, Fred W. .. Principles of Sc!entillc lIIanagement," 1911. Harper & Bros., 
New York. 
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They would, therefore, be inclined to regard favorably any plan 
whereby rest pauses could be used as an incentive to work. 

An imaginary example may be used to explain the method asso
ciated with a flat piece rate. Take a light repetition calling for a, 
rapid use of the small muscles of the hands and fingers. The work
ing hours are taken at eight, i. e., 480 minutes, and the average pace 
at which a number of articles; say 200, are ·submitted to the process 
is presumed to be 43 minutes. Then if a rest pause of 5 minutes were 
introduced after each spell of 43 minutes, 200 articles being then 
made, there would be 10 rest periods during an 8-hour day. If, how
e\"er, a rapid worker dealt with his 200 articles in 35 minutes, he 
would then get a 5-minutes rest pause, 40 minutes in all; and if he 
continued to work at this pace would earn 12 Test pauses in the 
8-hour period. A very slow worker on the other hand might only 
deal with 200 articles in 55 minutes, when he would get 5 miiuites 
pause, 60 minutes in alljand working.at this pace would only earn 
8 rest pauses in the day. If a. worker's daily earnings computed in 
this way are plotted on a diagram it will be found that the curve of 
wages has a similar shape to that furnished by the premium-bonus 
systp.m, but the result is reached by a very different route. The 
premium-bonus system curtails output by reducing the wages' m
centive j the worker is allowed to work as hard as he pleases, but if 
he (loes more than a certain' amount. he will receive a very small 
extra reward. Tho present system curtails output by progressively 
decreasing the amount of time the worker is allowed to work. In 
effect, if the unit (200 articles of the illustration) is produced in 

"m" minutes, the worker can only produce 480
5 

units in ail 
m+ . 

8-hour shift, that is to say if he could turn out,his 200 ~rticles ina 
moment of time, he would still be unable to produce more than 95 
units, that is 19,200 articles, in the shift. Consequently, it may be 
said that the system is in no way superior to the premium-bonus 
system, that with a scale devised in this way a limiting point will be 
learned, and that output will be kept down to such a point. The 
answer is that if a limit is established, as may very well be the case, 
the quick workers will reap an advantage by having the time saved 
as definite rest periods instead of furtive" slacking." Further, the 
system might be imprOVed by dividing the w.ages into twopart~ 
(a) a piece rate computed as above, and (0) a time rate for the 
compUlsory rest pauses, the rate being progressively increased with 
the number of pauses earned. The pauses need not necessarily be 
employed in doing nothing; sedentary workers employed at light 
work would benefit most from some form of exercise which ca,lls 
the legs into action, and they might be set to tidy up their work 
place, or carry the articles treated to the next department, or fetch 
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the next lot of Ilrticl!ls to be treatlld, or indeed at any other occupation 
timed to occupy the rest pause, which gives exercise but does not 
entail use of the smllll hand m.uscles. 'W odrers, on the other hand, 
~mployed standing at heavy physical labor would benefit most 
during th.e rest pauses by sitting down. E~perience teaches that in 
practice wOfkers always take :rest pauses,t and what is here ad· 
vocated is only the organiaation of such paU!les so that they can be 
brought into harmony with the wage schame Il-nd recognized Il-S 
~tepping stones in the daily progress of output. This method of 
distributing the. day's work into a number of tasks is in itself an 
incentive to quick work; constant repetition of a process many times 
every day tends to produce monotony; but this is avoided by break~ 
ing the work up into a number of stages with a direct incentive to 
complete each stage, while the pleasure which comes from sOJ,Ilething 
done is steadily repeated. !I 

Objections, however, of substance may be made to this arrange~ 
ment. In the first place rest is made proportional to output, whereas 
it should be proportional to effort according to the th(loretical busis 
of the scheme. Output is not a complete measure of effort when com
parison is made between different persons under the same conditions 
or in the same person under different conditions; nor, indeed, is any 
method known whereby effort could be adequately measured in prac
tice. While, therefore, the plan might operate favorably for the 
average worker under Il\"ernge conditions, it would clearly be preju
dicial to those who fer one reason 01' another had little output to 
show after considerable effort; and in this way inefficient, weak, or 
sickly workers would actually get less rest than the llkillful a.nd 
robust, thoug4 needing it niuc4 more. Still, both would obtain some 
rest. In the secolld place manager~ of fa.ctories, wherein there are 
many anq varied processes carried on, might, not unreasonably, 

. object that the suggested plan is of such a complicated character that 
it would not be easy to carry out without an undue amount pf super
vision; only dire.ct experiment can test the validity of this objection~ 
And they may consider that discipline would be interfered with if 
each group of workers caDle and left at different times o{ day. The 
ditliculty, however, would be overcame if well-considere<l r~st vauses 
were introduced; these rest pa14Ses would be longer for the more 
arduous processes, and shorter for the less arduous processes; and. 
by careful adjustment the optimum Jlumber of pours, with rest 
pauses interposed, (,:ould be arranged for ellch proce{lS to coincide 
with the times fixed for the factory as a whole to start and stop. - - _. 

J See Me!!lorandQm ~o. U, OlltPllt In relatlou til hourI! Of work, par. 21. published 
11). Bul. 2n of tlIo U. S. Bureau ot Lallo~ Statistics, p, 48. 

• A concrete instance of introducing rest pauses totaling 15 minutes In every hour at a 
light ~petitlon work. the output of which became three times that previously obtaiued. 
Is given on pp. 121-129 of .. Fatigue Study," by F. Gllbreeth, 1916. G. Routledge III 
Sons, Ltd. 
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The scheme outlined sh,oul4 not conflict with the practic.al :n,eces" 
S;ty whicb has been demonstrated 1 ot employing workerlii at processes 
which caU for different degrees of physicl.ll ~~d pl!!ntlll ~ffort tor 
different lengths of time if maximum output is to be Ilttl.linedj the 
greater the effort, the shorter should be the hours. 

TIut in a standardized industry, such as the manufacture of muni
tions of war has now beoome, much work consists of tending ma
chines, the speed ot whicb largely COI;ltl'ols the rapidity of output i 
and this speed is a direct stimulus to the worker to strive to keep the 
pace, with, as a result, danger to health and to safety, which may 
calise physical and mental exhaustion, The interpolation of rest 
pauses, definitely paid for, woul<l go tar to remove the injurious in
fluence ot this speeding up. 

23. Necessit!l for inatruction.-When the task has been determined 
and the wages fixed, there still remains, closely associated with in
centi"e to work, the necessity for teaching wOl'kers how to pedorm 
the task and so earn the wag~ 

The committee think it str3nge that while soldiers are I.'edulously 
jnstructed both in drill mmrements, which are indirectly, and in rifle 
and bayonet exercises, which are directly o{ value to them in carry
ing out their duties in the field, munition workers, not less important 
contributors to our national (lefense, bave to depend Upol). casual and 
hapha~ard information, or IJlay be referred tQ teciwiel.lJ schools 
which, however excellent, caq po ~ore replace factory instruction 
than can drilling in the par1i: training in the field; and have noted 
that, though in the athl,.etic world instructors e~ist tQ teach boxers 
how to balance themselves and use their arms, and crj~1i:e$ profes~ 
sionals are constantly at work improving the efficiency of bat,smen 
and bowlers, and coaches are a necessity to teach ~ boat's crew collec~ 
tively and individulllly how tmd when to mov~ their boll.ies llnd 
hands, yet in the industrial world the value of teaching operative,s bow 
to earn theu- livelihood is hardly yet recognized. In America JD\l.ch 
has recently been done, in association with what is known as "scien
tific management," to eUminate useles!? movelnep.ts an<llesson physi
~al effort, but, somewhat unfortunately, t~ subject pas got wf;;tpped 
llP with" time studies" used for ~xing pi~ rates. and there is, in 
consequence, a tendency for it to be looked on with disfl\vor 1>y wage 
ear:p.ers, while the real value of teaching js being 10$t sight Qf. 'fhe 
committee feel no doub~ that just a.s the athlete obtains further U1-

centil-e to skill by ~ldng infol'J):l!ltjo;n, a~,tQ his fault!! fr9m a trained, 
teacher, so should operatives be able tQ tUrn for in$rllction as tQ 
wasteful and nonproductive practice~ un<)OnSCiOl)sly geveloped, and 
as to methods of hnprovjng their work with l~s ~a.:ort, lI.nd that $u,cb 
teachers woulq be I!ble to give \18e£\ll advice to the management as to 

I s.., Memorandum· No. 12, Output I~ 'relation' to' h(lurs' ot work;' /Jar,; ll.:i ~n<1 ?!l. 
pnbllshed in Bu!. 221 or the U. II. Bureall of Labor Statistics, p. 43. 
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the most suitable speed for running machinery and as to the best 
moment to choose for rest pauses. The ideal foreman should be such 
a teacher, b~t foremen who consider such duties part of their daily 
work are seldom found. 

APPENDIX.' 

1. This appendix describes some of the different systems of wage 
payments which are adapted in connection with piecework. No 
attempt is made to judge the systems on economic, ethical, or physio
logical grounds; but merely to reduce the working of' each to com
parable terms. At some points algebraical equations have been intro
duced, as such expressions will make the argument clearer to some 
readers; but those who dislike this form of mental shorthand can 
pass over the equations without loss of continuity for arithmetical 
examples are given in each case. 

2. In munition works the large majority of the employees are en
gaged in repetitive work, and the different systems will only be 
considered in relation to such work; that is to say, the systems will 
be expressed in terms of total earnings for a day of arbitrary and 
constant length, viz, 10 hours when varying numbers of articles are 
produced by different individuals. 

3. Many forms of piece rates are in use; to understand them the 
basis on which they rest must be considered. Every industrial esta~ 
lishment in which they are employed has two forms of expenditure: 

(1) The e'xpenditurewhich represents-
(a) Interest upon capital sunk in land, buildings, and manufac-

turing plant; , 
(b) Taxes, depreciation, and insurance; 
(c) The wages paid to managers, clerks, skilled experts such as 

chemists and mechanics,foremen and general laborers, who are all 
paid by time; and ' 

(d) Such items as the cost of driving shafting and of lighting the 
premises. 

All this group of expenditure (provided the whole of the plant is 
utilized, and that the number of employees is kept constant) is fixed 
whatever the output of the factory, and is known as overhead 
charges; and 

(2) Expenditure upon wages paid by the piece, upon the cost of 
raw material manipUlated, and upon the cost of power consumed by 
the machinery when in action (a relath'ely small item) ; all the items 
in this group vary directly with the output. 

4. If such an establishment has a 10-hour working-day and a 
calculated output of 100 articles, the price charged for these articles 

1 Tile committee desire to thank Capt. M. Greenwood, R. A. M. C., statistician to the 
Lister Institute, for assistance In preparing this appendix. 
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must be the sum of the expenditure per diem on overhead charges 
and the piece wages paid for making 100 articles, together with an 
item added for profits. If now by speeding up production 120 articles 
are produced in the 10 hours instead of 100, and the selling price is 
not altered, the cost of production will only be higher, as compared 
with that of the original hundred in respect of the cost of the extra 
raw material, the extra piece wages, and the extra power used and 
wear and tear of machinery. In other words, the additional 20 
articles add nothing to any of the items under (1) ; and the firm can 
therefore afford to pay a higher rate of wages for their production 
and still make greater profits. Or again, since the price of 10 articles 
carries the overhead charges for one hour, if 12 articles are made in 
that time a higher rate can be paid for the two extra articles. Based 
on these considerations, the simplest form of piece rate would be a. 
plain piece rate of so much per piece until the incubus of overhead 
charges has been lifted, and then a rise which may take the form of 
a definite sum, or bonus, for completion of the task, or of a higher 
piece rate for further articles made. 

5. This form is simple and easily understood, but in practice only 
the more rapid workers would attain the high piece rate, and it fails 
to be an incentive to many of the workers. In order to provide for 
this, the progressive piece ·rates for the manufacture of the first 
installment of articles which are to carry the overhead charges, say 
90 articles, might be introduced. Thus, say the expenditure which 
can be set aside for piece wages has been fixed at one penny [2 cents] 
for each article, the scale may be on the following plan: 

For the first 10 articles 6 pence [12.2 cents]. 
For the !lccond 10 articles 7 pence [14.2 cents]. 
For the third 10 articles 8 pence [16.2 cents]. 
For the .fourth 10 articles 9 pence [18.3 cents]. 
For the fifth 10 articles 10 pence [20.3 cents]. 
For the sixth 10 articles 11 pence [22.3 cents]. 
For the seventh 10 articles 12 pence [24.3 cents]. 
For the eighth 10 articles 13 pence [26.4 cents]. 
For the ninth 10 articles 14 pence [28.4 cents]. 

For 00 articllls 90 pence [$1.83]. 

Such a scale would provide an incentive for even slow workers to 
climb by a higher rate of production to a higher rate of pay; and a 
sudden rise from, say, 10 pence [20.3 cents] for every 10 articles until 
90 are made, to 16 or 17 pence [32.5 or 34.5 cents] for every 10 
articles over 90 is avoided. 

6. The only economic difficulty in such a progressive scale seems 
to be that if the progression is too rapid and the capacity of workers 
has been underestimated, the workers may climb to a piece rate 

. 105706° -Bull. 230-17-8 
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which absorbs the sum profitable to pay, even when overhead charges 
have no longer to be considered; and it would be to the employer's 
interest to slow down production or " cut" the piece r3te. In order 
to guard against such a state of things arising, systeIIU:J have been 
devised in which the "bonus" vllries with the selling price of the 
product; and progressive piece rates have been introduced in which 
the increment is not regular, but is slightly less at each /ldvance, and 
is so arranged that it Can never e.xceed the amouJlt of overhead 
charges; thus presume that overhelld charges are distributed over 90 
articles at one penny [2 ceJlts] per article; and piece wages are also 
at one penny [2 cents] per article; after the first 90 are made at this 
price the firm can afford to pay piece rates up to twopence [4; ceJlts] 
per article, but not above. The advanciJ).g piece rates in this case 
would be so arranged by decreasing increments that twopence [4: 
cents] per article can not be exceeded. . 

7. These remarks are introduced to enable the reader to grasp the 
general conditions of the problem which ought to be solved by an 
ideal wages system. The plans may next be considered which haye 
actually been tried, exclusive of those which to a greater or less extent 
aim lit the realization of a cooperative ideal by taking selling price 
or profits into consideratioJl. 

SYSTEMS OJ' PIECE ltATES. 

8. (1) StraigM piee(J rate8 without a minimum wage.~This is the 
simplest conceivable case. Let us suppose that the piece rate is one 
penny [2 cents] per article. Then, if in 10 hours the man produees 
o article he receives nothing; iihe produces 10 articles, he receives 10 
pence [20.3 cents]; if he produces 100 articles, 100 penoo [$2.031, and 
so on. The wages curl'e is a straight line; or expressed otherwise, 
Y =mX, where Y is the wages, m the price per piece, and X the 
number of pieces produced in standard time. 

9. (2) Piece rate8 with a minimum wage.-In practice system 1 is 
not usually adopted, but a minimum wage is generally paid to all 
workers, however little they produce, and the piece-rate system only 
comes into operation after a certain minimum number of articles has 
been exceeded. 

The following deductions can be made at once: 
(1) If the piece rate be fixed at the rate per article found by divid

ing the minimum wage by the number of articles beyond which piece
rate payment comes into force, then the more the worker produces 
the lower will be the price paid per article of his production, until he 
has produced the standard number. , 

(2) Equal increments. of production bring equal increments of 
earnings beyond the point corresponding to the standard, but not 
from zero. 
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These deductions will appear to most readers self-evident, but as 
they are of fundamental importance it is well to give aome illustra
tions. Let us suppose that the minimum wage for 10 .hoUl'Sj,S 50 
pence [$1.01], and that piece payments oogin when 100 .. rticles haTe 
been made and are calculateciat the corresponding rate, yiz, 100 
articles for 50 pence [$1.01], or ! penny [1 cent] iIJl article. Th.en 
the man who only produces one article is paid 50 penoe {$L011 for 
it i if he produces two articles he still receives 50 pelWe {$1.01], Or 25 
pence {50.7 cents] fo~ each article, and so {)Il, his rate pel" article 
steadily decreasing to a minimum of i penny [1 cent] per article, litnd 
thereafter remaining constant, which. is deduction {1). 

The same illustration shows the truth of deduction {2), since for 
every additional &rticle produced from 1 up .tn 1C:>Q the man receives 
no addition to his wages., while fur every addition beyond 100 he 
receives an identical increment, viz, ! peIlDY [1 cent] per article. 

10. (3) Piece rates with a minimum wage, the piece rate being les8 
than the 8tandard piece rate.-These systems cover the great majority 
of the "premium," or "bonus,"or '" premium bonus" systems; in~ 
deed, with certain modifications to be noted, which are only modifi
cations ()f detai~ not of principle, the systems of Halsey, Emerson, 
1V air, a:o.d Gantt all belong to this class. 

The order follow·ed in ,the previous paragraph will be reversed, 
lind a. particular illustration given bef.();re the gener.al principle is 
stated. 

Suppose that, as befOl'e, aO peoce [$L01] are the minimum wage 
for 10 hours and 100 articles the standard production. Then the 
position of a man onder the present system is exactly as under 2 
until he has reached a. production of 100 articles. Now, suppose that 
further production is not paid for at the ra.te of i penny [1 cent] an 
article, ,vhich is the rate paid the man who produced the sta.ndard 
number in the standard time, viz., 100 articles in 10 hours, the 10 
bDurs' pay being 50 pence [$1.01]., but at half this rate, viz, at t 
penny [! cent] an article,. Then, for every utra artkle beyond 100 
he will receive an extra i penny U cent], so that deducti{)ll (2) ,of 
last paragraph still holds. But .deduction {l) is no longer true; 
the price paid for each article in his output continues to diminish. 
after the standard production has been reached down to II rate of 
i penny [t cent] an article. The concluding words of deduction (1) 
"until ~ has produced the standard number" must be omitted. If, 
for instance, he produces 200 articles he will he paid. 59 pence [$1.()1] , 
plus 100 times t penny H cenq, Dr 75 pence [$1.52] in all, whlch. is at 
tlJ.e rateDf 0.375 penny [0.8 cent] per article iQr his whole output. 
Had he produced .30() articles he would have l'~eived 1)0 pence 
[$1.01], plus 200 times t penny [1 cent], or 100 pence [$2.0~~,.il!-.al.l a 
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rate per article of 0.3333 penny [0.7 cent]. The rate paid per article 
steadily diminishes, but, and this is of the essence of the matter, 
it does not din;Iinish indefinitely; it can never he less than i penny 
[i cent] per article. Suppose he produces some incredibly large 
number, say a million articles more than the standard number of 
100. His receipts will be 50 pence [$1.01] plus a million farthings 
[$5,075], that is 250,050 pence [$5,076.02], which gives, dividing by 
1,000,100 (the number of articles produced), a piece rate of 0.25002 
penny [0.5 cent] per article. This can be seen at once if we ex
press the facts in algebraical symbols. Let Y represent the price 
paid per article of the man's total production, 'V the minimum 
wage, K·the number of articles beyond which a piece rate is paid, 
and p that rate; also let X be the man's output in excess of K, so 
that K + X is his total output. Then we have-

W+pX 
y = K+X' 

Now, when X is very large indeed, Wand K become insignificant 
in comparison with pX and X, so that the expression reduces to p 
multiplied by X and divided by X, i. e., it becomes equal to p, which 
in . our illustration was a farthing. The reader will note that the 
curve is a rectangular hyperbola, Y = p being an asymptote. 

System 3 therefore differs from system 2 in that the piece rate 
diminishes down to a finite minimum. On the other hand, the total 
earnings increase indefinitely, for the total earnings are 'W +pX,' 
and the only difference between the curves representing the total 
earnings of case 2 and case 3 is that in case 2 p is equal to W jK, 
while in case 3 it is less than W jK. In geometrical language this 
means that both curves of total earnings are straight lines rising 
from W as an origin, but the rise is less steep (in our illustration just 
half as steep) in case 3 as in case 2. 

These very simple propositions must be thoroughly understood; 
failure to grasp them has caused a vast amount of confusion in the 
statements made respecting premium systems. 

These results may be summarized by saying that systems of type 
3 enable the employee to increase his total earnings from the point 
of reaching the standard by equal increments of money for equal 
increments of production, and that there is no theoretical limit to the 
amount he may earn. If he produced an infinite number of articles 
he would receive an infinite sum in wages. On the other hand, the 
employer pays the employees who have passed the standard progres
sively less per unit of production, but he never pays less per unit than 
a certain finite amount. From his point of view the law is one of 
increasing a verttge returns. , ! • 
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Again, looking at the same facts from II. slightly different point 
of view, there is no amount of production increases beyond which· 
wiII return the employee no finite increase of reward. The sig
nificance of this fact will appear later. 

11. It has been said that this system comprises the majority of 
bonus systems. It will be sufficient to demonstrate this by an ex
amination in detail of one such system, viz., that of Mr. F. A. Halsey. 
Mr. Halsey described his plan in detail in II. paper entitled" The 
premium plan of paying for labor," published in the first volume 
of the Economic Studies of the American Economic Association, 
which appeared iri 1896 (supplement pp. 75, etc.). Mr. Halsey and 
others have, of course, issued many subsequent papers dealing with 
the subject, but none of these, so far as is known, affect the principle 
which alone is now under consideration. An analysis of the table 
annexed, which is extracted from Mr. Halsey's paper, will afford 
all the information requirl!d. 

This table (see below) is expressed in terms of one particular task, 
and to bring it into line with the general plan it must be recon
structed. It will be assumed, then, that the task standardized for 
10 hours consists, as before, of making 100 articles. It follows, then, 
that the man who could produce the 100 art.icles in 9 hours would 
haYS produced 1,000 divided by 9, or 111.11 articles in 10 hours, and 
similarly for the other values. But these amounts do not increase by 
equal increments, so that the table expressed in terms of earnings for 
different amounts produced is not easily understood. It is seen 'at 
once, howe"er, that if the man can produce the 100 articles, in 5 
hours; that is, if he produced 200 articles in 10 hours, his wages 
would be not $6, but $4,' or increased by a third instead of by 100 
per cent. This suggests that the system is probably system 3, with 
p equal to one·third of W /K, and we shall show that such is the case. 

Tlmecon. 
sumed. 

TABLE 1. 

I wa~ •• perl Pre,;rium I Total cost Earnings, 
place.· . of work. per hour. 

1--------::------1------:------.1------1 
13.00--'- ••••.... _ 

Hour •. 10 __________ _ 
9.: ________ __ 
8 __________ __ 
7 ___________ _ 
6 ___________ _ 
6 __________ ~-1 

2. iO $0.10 
2.40 ;20 
2.10 .30 
1.80 .40 
1.50 .50 

13.00 
2.80 
2.60 
2.40 
2.20 
2.00 

$0.30 
.311 
.325 
.343 
.356 
.400 

'ThIH heading does not mean per piece In the sense ot <nir text; it Is really time WfI1l6 

~a .... ed a~ .tafldard rate ot $3' per hour. . 

PBODUCTIOS. 

Let II be the number of hours required by the man to produce the 
standard task of K articles. 



Then he l'ecei ves for Karticles: 

~ +(lO-H)P, where W is the minimum day wage lliud P is the premium. His 
HW 

piece rate is 1O+(10-H)P, but the faster his production, thesIXlll.llerthe 
.K 

DUlllber of !lours required to produce K articles, so that his piece rate diminishes 

from ~ when H=10 to 

lOP W. 300 K when H=O. K IS 100 ~1J cents. 

lOP. 100 1 t' third of W T 1B 100= cen, t. e., one-· K: 
The total earnings are as before, given by a straight line. 
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The reaaer can satisfy himself that tIns is correct by comparing 
the results with the last column of Mr. Halsey's table, eo g., if 111.11 
articles are produced in 10 hours-
X=l1.l1 and Y=300+11=311 cents for 10 hours, or .311 dollars for Olle hour. 

In other words, the ,t~~le quoted from Halsey's .paper isn typieal 
exnmple of system 3, the piece rate for o\ltputbeyond the standard 
being one-third the rate paid to the standard, producer instead of 
one-half as in the former illustration . 

• ',. ,12 .. " ':l'~,~~~ , a~~, ,many mo~i~~:~i.o.~s. ~,~ ,this syste~;" tor:,.,~~~,~l~!,l,~~, 
that of Emerson. _ These modincations consist in changing the earn-
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ings below the standard. In the case we have described the diagram 
expressing total earnings as a function of output is a horizontal 
strllight line for all outputs up to the standard and then a straight 
line inclined at aD angle to the horizontal. Now, by introducing the 
premium method below the standard, for instance, by crediting the 
producer of something less than the standard output with a certain 
premium which is larger the nearer he approaches the standard, the 
horizontal line of total wages for producers of less ~han standard 
quantities can be altered. But if there is a minimum day wage and 
if the piece rate for production in excess of the standard is less than 
the piece rate for the standard calculated as before and is constant 
the two main features of system 3 will be reproduced. An applica
tion of this test is all that is necessary to determine whether any 
given wage system falls into the class. We shall apply it to the 
Emerson system as described by Prof. Hoxie (Scientific Manage
ment and Labor, p. 72). Here for each 1 per cent increase in pro
duction nbo\'e the standard the worker receives 1 per cent increase of 
wages in terms of a minimum wage. The standard producer receives 
120 per cent of the minimum. Suppose 100 articles in 10 hours to be 
tIle standard and 3s. [73 cents] the day wage, 'then the producer of 
liO articles receives 3s. [73 cents]; the producer of 100, 3.6 [87.5 
cents]; and 200, 3.6+3.0=6.6 [$0.88+$0.73=$1.61]; piece rates of 
.D6, .036, and .033 [1.5 cents, 0.9 cent, and 0.8 cent], respectively. 

Th · t f d b d th t d d' 3.6+nx.OlD e piece ra e or pro ucers eyon e s an ar IS 100+n.-

(n=production beyond 100, and D=day wage), which becomes 
.DID when n. is infinite, i. e., it diminishes down to .030. 

The Gantt system (Hoxie op. cit., p. 68), on the other hand, is an 
example of class 2, with discontinuity. AU workers who fall below 
the standard receive a day wage. The standard producer receives a 
sudden increase of 30 per cent and the producers beyond the standard 
receive the same piece rate as the standard producer. 

The curve is a horizontal line for all outputs below the standard, 
then the line rises at right angles to a point 30 per cent of the pre
vious distance between the horizontal line and base line above the 
former, and from this point the piece rate line of system 2 com
mences. (See chart.) 

Before leaving these systems it should be noted that the objection 
urged against them, viz, that equal increments of work do not earn 
equal rewards must be true of any conceivable wage system provided 
that a minimum time wage is enforced, and is quite as true of system 
2 as of system 3 (geometrically, of course, system 2 is only a particular 
case of system 3). Conversely the arguments in their favor (a) that 
it is reasonable to share the profits between the employer and the 
employee, and (b) that they obviate the necessity, from the em-
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ployer's point of view, of cutting rates, are hardly sound. Argument 
(a) is only true if the employer make no profit at all from the 
worker, who pr,oduced the standard quantity or less. Argument (b)' 
is only true if the piece rate paid for production above the standard 
is so small that the inclination of the straight line rising from the 
horizontal is inappreciable, in which case there is no sensible pe
cuniary inducement to the worker to produce more than the standard, 
and he can hardly be expected to do so. All that the system secures 
is that the workers' increase in earnings with increase of output 
shall be slower than if system 2 were adopted. On the other hand, 
system 4, to which we now come, does, indeed, completely secure the, 
employer 'against ever having to pay more than a certain sum in 
wages, however great the output. . 

13. (4) Piece-rate system with minimum wage, the piece rate at
minislUng without any limit.-This system which, very unfortu
nately, has been called the premium-bonus system, is a method of 
keeping the total wage cost" down to a certain amount, however 
great the production, and at the same time of securing the worker a 
minimum wage for his day's work. The reader, with a slight knowl
edge of algebra, will recognize that these objects can be very easily 
attained. Thus, if we decide that no man shall earn less than ~ 
pence for his day's work and that no man shall earn more than twice 
W pence, however much he does, we can pay him wages calculated 
from the following formula: Y = W (2-lja:), where a: is the number 
of times the standard amount he actually produces and only values 
of a1 greater than 1 are employed. If he produces exactly the 
standard amount he will earn W. If he produces twice the standard 
amount he will earn one and a half times 'W, and if he produces an 
indefinitely large amount he will earn twice W, and can never earn 
more than twice W. This, which, be it remembered, is not the 
curve of piece rates but the curve of total earnings, is a rectangular 
hyperbola with Y =2W for horizontal asymptote. 

The system was devised by Mr. Rowan and we quote his table 
(American Machinist, 1902, Vol. XXV, p. 49): 

Wage rate, $0.30 per hour. 
TABLE 2. 

Hours Hours Time Premium Total Work-
allowed. taken. wages on earnedoD cost. man's rate 

job. job. pur hour. 

tOO too $30.00 .............. $30.00 so. SO 
too 90 27.00 52.70 29,70 .sa 
tOO SO 24.00 4.SO 28,SO .36 
100 TO 21.00 6,SO 27. SO .39 
100 60 18,00 7,20 25,20 .42 
100 50 15,00 7.50 22,50 .45 
100 40 12.00 7.50 19,20 .48 
100 SO 9,00 6. SO 15. SO .51 
100 20 6.00 4.SO ' 10,SO .M 

.. , .. 100. 10 .•• 1.00 • vJl.70"'h ~,.,5. 70 .57 • , 
100 ,.1 .SO .297 .597 .597 



It will now be shown that this table can be expressed by the for
mula given above. From the table we see that if a job standardized 
for 100 bours is completed in, say, 80 hours the workman receives 

100-80 
80Xhourly wage of .30, plus -100 X80XhourIy wage=24+4.8=$28·8. 

In symbols: 
. (t-t') ht' (") Amount earned m t' hours=t'h+--t- =t'h 2-7 (1), 

Where t is atandard time, t! actual time and h hourly rate. But if the standard' 

task is taken &8 unity, the man who can complete it in t' hours will do ? times the 

tandard in t hours. 

This i, % of the formula on p. 120, par. 13. Multiply (1) by f" 'and substitute' 

~ lor f in the bracket, and we have 

but 

Amount earned in t hours=ht (2-{) (2); 

ht=wage for t hours=W, 
80 (2) beeomes 

1I=W(2-{), 
whleh was to be proved, II being the amount eurned. 

Thill Is 0 ot the formuln on p 120, par. 13. Multiply (1" by and 'substitute' 
If the ~tanl!nrd output 19100 articles, the pieee rate paid to a man who produces 
100 I1J articles In time , Is 

(2-{) , 
W ---WOZ-' 

which diminishes from i~ to zero as:t iIicreases. 

14. Certain consequences follow from the above investigation. 
From the nature of the curye of earnings, there is a considerabl~ 

• pecuniary inducement to exceed the standard to a moderate extent, 
greater indeed than by system 3, but the inducement'rapidly ill." 
minishes and becomes practically, insignificant.. These points are. 
brought out by Table 3. System 4 offers a greater temptation than 
system 3 to do 50 per cent better than the standard. . On ~he other' 
hand, while an increase from three times to three and a half times 
the standard output is rewarded by an increase of one shilling and. 
three pence [30.4 cents] under system 3 it only earns 11 trifle more 
than 2!d. [5 cents] under system 4. Consequently in the case of 
purely repetitive work, the system is admirably calculated to give 
rise to artificial limitation of output, unless the standard production 
is fixed so high that very few workers are able to do more than, say, 
50 per cent better than" bogie." 

This appendix is not, of course, concerned w:ith anything beyond a 
description of the systems, but it is fair to remark that the method 
under notice was not apparently devised in a factory engaged upon 
work of a mainly repetitive,.char.acter. ~Thus,it has,been. remarked 
(American Machinist, XXVI, October 17, 1903) :-" The work done 



122 EFFICIENCY AND FATIGUE IN BRITISH MUNITION FACTORIES. 

in the Rowan Works is the building of marine engines, in which, of 
cOllrse, there is little repetition work-a fact which accounts for the 
emphasis w~ch Mr. Rowan always places on the importance of the 
rate-fixing department." 

TABLE s. 
Working of systems 2 to 4.-In the case where the standard pro

duction is 100 articles in 10 hours, and the day standard wage 5s. 
[$1.22], piece rates 0.05 [1.2 cents] for system 2, and 0.025 [0.6 cent] 
for system 3. 

-. 
Total earnings (shillings). 

ProduG-
tion. 

System 2. System 3. System 4. 

100 5.0 

"1 <00"'1 
5.00 ··1 150 7.5 81.82 6. 25 $1.52 6.67 11.62 

200 10.0 52.43 7.50151.82 7.50 $l.~2 
250 12.5 $3.04 8.75 $2.13 8.00 51.95 
300 15.0 $3.65 10.00 $2.43 8.33 $2.03 
350 17.5 14.26 11.25 sa 74 8.57 sa 09 

SUMMARY. 

15. The various methods which have been described {all of which, 
excepting the first, are known to be employed in different munition 
factories), can be conveniently contrasted as follows: 

A. From the point of view of the operative: 
(1) Following a law of ~constant rate of remuneration. (Sys-

tem 1.) . 
(2) Following a law of diminishing rate of remuneration. 
(a) Rate of remuneration diminishing to the rate corresponding 

to the earnings of "bogie," and return constant from that point. 
(System 2.) 

(b) Rate of remuneration diminishing down to a rate which is 
some finite fraction of the rate earned by "bogie." (System 3.) 

(c) Rate of remuneration diminishing without any limit. (Sys
tem 4.) 

B. From the point of view of pecuniary incentive to production: 
None, except the Gantt modification of system (2),1 offers any in
centive to the worker who is only just able to equal" bogie." Sys
tems (2) and (3) provide a constant incentive to the workers who 
can pass" bogie" to continue their efforts. System (4). provides a 
greater incentive than system (3), as illustrated, to workers to sur
pass" bogie" by a moderate amount, but as the production increases 
further the incentive falls behind that provided by system (3) and 
rapidly becomes infinitesimal. 

1 The speelal fnture ot the Gantt 8yatem Is carried further 11:1 the ~rRt .. mB of Taylor, 
a new and hlghel' rate being Intl'oduced discontinuously as the wOI'ker reaches various 
&tngo" of increased production. These methods are not known to be used In an}, factorleoo 
studlpd br the committee, Bnd the l'eadel' Is referred to the work of Hoxie, cited In tbe 
text, tOI' furtber Informatlon. 



REPORT ON THE HEALTH AND PHYSICAL CONDITION OF 
MALE MUNITION WORKERS. 

Sy un. T. B. AGNEW, ]I,. .... 11:. (l. 

SCOPE OF INQUIRY. 

1. In arranging fOF these inquiries the committee were actuated 
by a desire to obtain medical evidence as to the nature and extent 
of the ailments and defects from whieh the workers were suffering, 
the amount of fatigue existing among them, and the m~ns of 

- alleviation which might be ad<>pted. 
The inquiry extended o~er a period <>f six months, from the middle 

of Februllry to the middle of August, 1916. During the first hlllf 
of this period I had the assistance. of Mr. Heath, of the factory ; 
department of the home offiee, to whom I am indebted for some : 
of the details elicited in the conduet of this inquiry. I desire also: 
to place on record my obligations to the management and the men 
of the factories visited. Everywhere the inquiry was facilitated. 
by the readiness of the examinees to answer questions, both general 
Dnd partiCUlar, arid by the anxiety of the management to remove, . 
so far as possible, any cause of difficulty or hindrance. 

2. Eight factories were selected for the examination, the works 
being situated in four of the principal industrial areas of England. 
The class of munition work upon which the operatives were engaged 
nried within wide limits. The principal processes followed were' 
antiaircraft gun making, limber mounting, big-gun manufacturing, 
shell stamping, fuse and gaine making, bullet and cartridge case 
making, exploder bag filling, gunpowder pellet making, cartridge 
filling. Next came the inspection of the processes of rUle and auto
machine gun manufacture, such as stamping parts, gunstock turning 
and polishing, barrel rifling and sight testing, ste~L smelting, gas 
producing, forging naval guns, naval shell ma1~iJ>g, steel rolling by 
both bot and cold processes, field-gun shell pressYtg, aeroplane build-
ing, and ambulance construction. / 

3. In all, 3,052 workers were examined-~,543 men and 1,509, 
boys-distributed as folwws: 

In foctory 1. 532 men and 88 boys. 
In factory 1 (return visJt), no men and 900 boys. 
In factory 2, 376 men and 124 boys. 
In fact<lry 3, 131 JDeB and 7300lVS. 

.. 123 
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In factory.4, 61 men and 29 boys. 
In factory 5, 152 men and 97 boys. 
In fuctory 6, 240 men and 91 boys. 
In factory 7, 45 men and 15 boys. 
In factory 8, no men and 92 boys. 

4. The men chosen were 41 years of age and upward and the 
boys 18 years of age and under. The reasons for this seiection were: 
(a) That any baneful influence which unhygienic surroundings and 
long hours might exert would probably be mostly manifested during 
youth or middle age-during youth because growth is proceeding 
and the reaction to environment may be expected to be more acute
during middle age because these workers have already been sub
mitted to many years of industrial life; (b) at the present time so 
many of the physically fit have been withdrawn from industrial to 
military service that the residue between the ages of 18 and 41 
years might reasolUlbly be expected to be below the normal standard. 

5. Before commencing the examination. of the workers a general 
survey of the workshops was made in order to ascertain the nature 
of the process or processes conducted, the amount of strain to be 
l·ndured, and the number of men engaged. After this information 
had been obtained concerning every workroom in the factory a repre
sentative group of men and boys was chosen for examination. The 
reasons for making the inquiry were explained clearly to the shop 
managers, to the men, and to the boys alike; Appreciation of the 
purpose of the committee's inquiry was shown by the readiness to 
submit to examination and to answer questions, and often to add 
information quite irrelevant but occasionally useful to the nature 
of the inquiry. The scope of the examination of each worker was 
limited by the necessity for interfering, as little as possible, with out
put, and generally occupied about 12 minutes. The scheme adopted 
in every.case was a careful examination of the radial pulse recorded 
by a" watch count;" the heart and lungs were next examined, apex 
beat and chest expansion being noted. The measurement of blood 
pressure and of chest expansion had unfortunately to be eliminated 
owing to lack of time. Next in order of examination were the nose, 
mouth, teeth, and pharynx, particular attention being paid to the 
latter in the Case of juveniles. Questions upon the digestive system 
were answered clearly and freely. Sometimes information relevant 
to the general nervous system was given with' hesitation, hut in the 
main the questions were understood and replied. to readily. The 
condition of the eyesight only called for close observation in' a 
minority of those examined, because (i) the majority of the pro
cesses were unlikely'to cause eyestrain, (ii) a 'very large number of 
the men examined had had their vision carefully tested bef(lre being 
taken on for work, and (iii) in those cases where strain was made 



upun the eyes defects had already been adjusted by spectacles, or, 
whel'e suspected, the eyes had been examined by an ophthalmic 
specialist; in all cases the desire to be equal to the work and to earn 
liS much money as possible were the reasons for this precaution. All 
operati,-es were examined for flat foot or any other pedal deformity 
likely to cause inconvenience. In all those processes necessitating 
long standing the legs were examined for the presence of varicose 
veins. 

In order that the data elicited during these inquiries should be as 
relia LIe as possible, the examinees were classified solely upon the re
sult of their medical examination, and the considerations of their 
hours of labor and the conditions of work upon which they were en
gaged were not referred to until compiling the reports upon each 
factory." " 

6. As a method of eliciting the effects of labor and environment on 
health, this procedure is open to obvious" criticism. Men who "are sick 
or dead are not found at work, and any complete survey would in
clude the condition of those who are temporarily absent as well as of 
those who have permanently retired from the particular sphere under 
im-estigation. There are, however, good grounds for thinking that 
conditions of work which cumulatively result in severe illness and 
death may be presumed to leave in the factory indications of their 
operation in the form of IDilder examples of illness of the same kind 
or of similar origin, and that to some extent at any rate this index 
would be quantitative. This relation, however, is doubtless influenced 
by the process of selection which goes on more or less continuously, 
whereby those who are unfit become eliminated altogether or segre
gated to particular kinds of work. The extent and intensity of this 
selection will necessarily vary with the fluctuations between indus~ 
trial demand and the supply of labor, and it is with a shortage of 
labor, such as now exists, that we should expect selection to be at its 
minimum and the health standard therefore at its worst. These diffi
culties can not be solved with the present data; we can only bear 
them constantly in mind in interpretmg the results of an inquiry 
such as the present. " 

CLASSIFICATION OF OCCUPATIONS. 

7. For purposes of analysis the work done by each man and boy 
has been assigned to one of four categories, and the figures set out 
in tables 1 and 2 under the.various headings show clearly the numbers 
of individuals engaged 'upon various classes of work. The groups are 
arranged partly according to weight of work, partly according to 
the conditions of heat, noise, etc. In factories 1, 2,3, 5, and 6 the 
very heavy and heavy processes were most frequently followed . 

.......... _ .• -- ... __ ... ----- - ... - .............. ~ ............. " ,. ~ • ..," ... .., .......... v .&.6..1 ....... " 
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'While at sonle of t;hesethe {Den weremor~ fully -engaged ,upon Yery 
hElavy work:, ,others Were occupied in pro~s -which involved both 
v,ery heavyapd heavy Jabor,hut fo]: the purposes pf ~lassification in 
the tables they have been grollPoo-according :to the 'Work upon which 
they were found ~ngaged. 

(a) l'he very heavy rJ1'OUp includes such processes as sted making, 
tl8nil gun Iorging, smithy work where hamme;rsof 18 pounds weight 
and upward were used, the forging of 12-inch and 15-inch naval and 
field shen~ Smiths wielding hammers ,of 25 or 80;poundsweight 
and dealing with very bea vy materials in -:tb.~ fIIIlithies have been also 
included in .thisca.tegory 'because their -work is continuous and in
volves the·ex:penditure ,of great ~mergy .aJld ~xposure 'm mostc8ses 
toe-xcessiveheat. 

(b) Heavy group.-Among the men occupied in the heavy trades 
ha Va. h:eep included smiths wielding h"lIllJle).'sofa 1ess weight than 
those :reieJ'reil ,to I.I.bove; laborers in steel yards, because :SOme of 
theseme.J;l in .the course of their work lift -:Very ,heavy weight:s, but 
have theadnm.tage of following theiroccupa;tion chiefly in the open 
air,; men wheeling large quantities of ·metal,bricklayers~ ordinary 
laborers, forgemen oogaged upon tha lighterdass of work, :men mak
ing the small :shells such as the 4-inch and below, gas producerS: 
nlivvi~, men ~ngaged in stamping shops, have been ,incb~ded in this 
eategQry because the temperaturetQ whichtbey are ordinarily ex
posed, though high, is not nearly so high as in the processes .referred 
to as "very heavy;" rhere ,is occasionally some overlapping, as I 
have already mentioned. 

{c) Medium .gl'oup.~Between th.e forme:rprocessesand the me
dium anil ligh.t processes therej,s a distinet di:ffereace. Occasionally 
some difficulty arose with reference to the ,c~ into which an ex
aminee ~hould bepu,t. Often thjs ;\Yas settled 'by the fact that a 
workshop iWas :very noisy, though the work upon which the indi
vidual \;\'as engaged ,was' light ,and decided his inclusion in the me
dium group. Those 'processes classed'me<lium included _automatic 
machine ,m,indin.g, the majority of shell turning processes, gun stock 
turning and polishing, barrel rifling, fuse and gain.e turning, the 
various processes of Jimbermounting, and gUn sighting for anti
aircraft work. In the majority of these cases the conditions under 
which these processes were :carried :out were such as not to add ma
terially to the weight ofwol'k. .Among the boys a large number has 
been classified in.the medium group.owing partly to the weight of 
their work and partly to the .excessive noise in the factory. .Many 
of these :boys had been engaged for a comparatively short time, and 
though the work 'was appar~tly "easy, 'yet at the same time the noise, 
in my opinion, would influence veryc~de.rably their conditions 
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at the end of .. working-day. This particularly refers to the boys 
in the bullet and cartridge making factories frolll among whom large 
Dumbers were ChOSleIl for examination. 

(d) Light group.-In the light processes, for boys particularly, 
little or DO effort was called fpr. The majority were seated at their 
work and the common processes were gunpowder pellet making, 
exploder bag filling, breaking down gaines and fuses, and cartridge 
filling. These occupations were all very eaiilY and called for no physi
cal effort. The men included in. this category are those who are 
occupied in such work as sweeping up shops, acting as shop fore
men, \"iewers of shell work, leading handa whose time is iilpeut in 
walking about, and supervisors. 

8. Similarly the standard of health and physica.l conditions of 
eo.ch examinee has been summarized as being; 

A, good; 
B. slightly below normal: 
C. much below normal; or 
P. bad; 

and this grouping is used throughout this report. 

GE...~ERAL RESULTS OBTAINED. 

9. The whole series of 3,052 men and boys examined give the fol. 
lowing summary result: 

ClaM A-Men. 1.198, or 78 per eent~ boys. 1.374, or 01 per cent. 
Class B-Men, 2&1, or 17 per cent: boys, U9. or 8 per cent. 
Class C-l'lIeo, 75, or 5 per cent; boys. 13. or 1 per ceut. 
Class D-lIIen, 6, or 0.4 per cent; boys. 3. or 0.2 pel' cent. 

Total-Men, 1,543; boys, 1,509. 

It is evident that there is no very gross degree of ill health 
prevalent among those at work; the figures suggest a fairly satis
factory position, though the absence of any standard of comparison 
renders accurate evaluation impossible. It should be noted that the 
main facts can not be substantially changed by any reasonable as
sumption about absentees from illness at the time of the inquiry (see 
~ar. 12). 

RELATION OF GENERA~ HEALTH TO LENGTH OF EMPLOYMENT, 
HOURS, AND NATURE OF WORK. 

, 10. The data regarding health, length of employment, hours of 
labor, and natur~ of work ha.ve been summarized in tables 1 and 2. 
These tables are complex, and it is necessary to analyze their con~ 
tents. 

In the first place I suspected that the men and boys employed 
before the war-that is to say, those who were already in munitIOn 
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factories upward of two years ago--could not properly be regarded as 
in the same class as those engaged since. .These prewar employees 
are a product ,of a long period of industrial selection and entered the 
trade at a time when the supply of labor was not so restricted as it 
became after the outbreak of war. Hence a larger proportion of 
physically fit men might be expected among them, the weaklings or 
poorer ones, I should say, falling out through dismissal or through 
some other form of elimination. This presumption is verified by 
the fact that the percentage of men placed by me in class A. is 
greater iIi. the case of the prewar men (80 per cent) than for those 
men engaged since (74 per cent). 

The three remaining groups, all composed of men and boys who 
were engaged after the outbreak of war, and therefore during a 
period when selective elimination became difficult or almost impos
sible, are comparable one with another as regards the remaining 
factors. Three variables are involved, namely, (1) length of hours, 
(2) general health, (3) length of time employed; and what the 
committee particularly wished to know is whether (1) and (2) are 
associated. 

In Tables 3 to 6 1 the material is arranged with the object of 
bringing into comparison general health and length of hours. The 
fourfold arrangement has been adopted for convenience of compari
son and is justified by the facts that the characters classified are 
continuous and the numbers in the extreme classes (very long hours 
and fitness below B, for instance) are small. The comparison shows 
that the percentage in class A is less among those working longer 
hours; that is, 70 hours or over for men and 60 hours or over for 
boys. In three of the tables the difference is more than twice the 
probable error, and the combined improbability that all four tables 
should merely, as a result of random sampling, give the observed 
deviations is considerable; indeed, the odds against it are about 99 
to 1. The long hours, therefore, appear definitely prejudicial to 
physical well being, but it is necessary to be sure that this deduction 
is not deceptive, and that it is not due to the intervention of the third 
variable, namely, length of employment. Thus, it might happen 
that a larger proportion of the employees who had been engaged for 
longer periods, sa·y over 12 months, worked shorter hours, and that 
they were by a process of selective elimination physically fitter, 
quite independently of the fact of working shorter hours. In this 
way a spurious association between short hours and physical fitness 
might arise. • 

• I am deeply Indebted to Capt. Greenwood for the elaboration and nrrangement of 
Tables S to 22. . 
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Tables 1 to 14: were prepared to test this objection. Taking them 
seriatim we note: 

(i) There is very little difference between the percentages of A iJl 
the case of men on 'Very heavy and heavy work when the classification 
by length of employment is adopted, and a similar remark applies 
to men on medium and light labor. In both cases, however, the 
hours are sh01'ter for the men longer employed. 

(ii) In the case of boys on light and medium labor, the boys more 
recently engaged are significantly fitter (the measure being as usual 
the percentage of A), but in this case the hours are significantly 
shorter. This case can be instructively compared with that of the 
men. The corresponding table for boys on very heavy al!d heavy 
labor records no differences which are significant. 

These tables, therefore, in no way weaken the impression derived 
from Tables 3 to 6, namely, that there is a real relation between 
unfitness and long hours. Additional evidence pointing the same 
way is furnished by Tables 15 to 18. Each of these is derived from 
samples of men or of boys of the same grade of experience, and in 
each case the percentage of A is greater among the employees on 
shorter hours. Anyone of these tables taken alone would not war
rant the conclusion suggested, but their concurrent testimony is of 
great importance. 

Passing now to the prewar employees, Tables 19 to 22 should be 
examined. The number of prewar boys is small to support aver
ages which would merit discussion, but the men provide a very in
structive comparison with those dealt with above. In the case of 
light and medium work there is no appreciable difference between 
the general physical condition of those working longer or shorter 
hours. But in the case of heavy and nry heavy labor there is a 
substantial difference in the opposite direction to that found in all 
the post-war tables, and those working the longer hours are seen to 
be actually the healthier body of men. The result is what might be 
expected if the hypothesis of industrial selection is true. In prewar 
days the less fit were forced through selective elimination to join the 
ranks of the unemployed or became unemployable when labor was 
plentiful and cheap; the demands of the employer for labor were 
easily met and no particular thought was given to those who suffered 
through physical disability, the result of long hours or heavy work, 
or both combined. But to-day, when labor of almost any class is 
nluable, the seriousness of tIllS question has become apparent. 

l05796°-Bull,230-17-9 
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'l'4BLII I.-NUMBER OF MEN EXAMINED IN CERTAIN MUNITION FACTORIES-DURA 
WORK, STANDARD 

Duration of 
exnplo)'ment. 

[General health: A-good. B-sJightly below normal. C-much below normal. 

Netsv","" Very he .. "y prooos8. Heavy. 

~o~~· I---r--.----.---,,----r--.--.---.----.---I 
weeldy. A.. B. C. D. Total. A.. B. C. D. Total. 

-----�----�---�---�·--------------
Under 6 months.. Under 60.. -2 2 •••••••• •••••• 4 6 4 ........ .......... 10 

6month. and un· 
dar 12. 

18.. 18.' , ••• ,., .••••.. M.~ 8.S 
60-70...... 5 1 .••..•• .•••••. ~ 27 

6.6 ......... ,. . .... , ..... 
6 ........ ............ 

45.4 9.1 .••••••••••••. 64-. ~.6 
70-80...... •.•••.. .•..... ..•.•.. ..••... .•..... 13 

8.3 · .... i· ••• #' .... 

5 ......... 

80-90 •••••• • .. ··i· ::::::: ::::::: ::::::: ·····i· IB.~ 6.9 1.4 ......... 
1 ........... ~ ...... . 

9.1 ...•... _...... .•.•.•. 9.1 I •.• 
-----·I---I---I--~----I---I--

1.4 ........ ~ .. .......... 

8 3 .............. 11 55 16 1 
7'.1 '7.S ....••..•.•••. l00.1J 76.4 
===~===1===9=~==9===~=== 

Under 60.. ....... 1....... ••••••. 1 21 

It .• 1.4 ........... 

2 .......... ........... 
••••••• 8.S ....... ....... 8.S 18.9 

60-70...... 6....... ....... ....... 6 18 
60.0 ••••••• ••••••• ••••••• 60.0 16.! 

70--80...... 4 1 .••..•.•••.••• 5 32 

t.8 .. · .. r ............ 
5 ......... 

4-6 0.9 .. · .. i· 13 6 
as. I B.S ••••••• ••••••• 41.7 lB.. 

60-90...... ..•.... ....•.. .•..... .••.... ..... 11 
..................... ':'::":':'::1_'_"_"_'_'1:_9._9+_-1 __ '1 __ _ 

11. r 6.4 0.9 
1 ........ .. ~ ..... 

O.B ........... .. - ..... 

IS. 9 
33 

46·8 
19 

111·4 
10 

18.9 

---n 
100.0 

23 
!(J.1 

24 
11.6 

52 
46·8 

12 
10. • 

10 2 .............. 12_ 82 21 7 1 111 
83.3 16.7 .............. 100.0 7S.9 tB.9 6.3 0.9 100.0 

2 Ihs Undor60.. 8 ~ ....... ~ 8 24 18i':~~com~ 13.6 ..... 
4 
.............................. 113.

19
6 4 7 

1 ... _ •.. ==U 
- mencement or 60-70...... 15 18 .... "6" t.g ::::::: 16~ 

war. • 44-1 11.8 .............. 66.9 18.6 B.' B.Jl ....... 60.9 

nefore the war .•• 

10-80...... 6 1 ........ ...... 7 15 13 1 1 30 
17.7 '.9 .............. !(J.6 16.6 

80-90...... ....... ....... ....... ....... ....... 11 
1:'-4 1.0 1.0 30.9 

•••••• _ ._..... ....... 11 
................................... 11.S ....... ••••••• ....... 1J.3 

291 5 ....... r: ...... I--34-1--6-S i--i---i---I--
, 86.S 14.1 ....•...•.•... 100.0 70.1 

===~:===i===+=~I==-~=~~==~==== 

20 8 'R 
!(J.B 8.S 1.0 100.0 

Under 60.. 62 16 ........... ,.. T8 121 22 7 1 I5l 
80.7 1.9 ....... ....... M.1l 3t.l 6.7 1.8 0.3 38.9 

86-70...... 57 13....... ....... 70 70 18 14 102 
18'50' 6.4 ••· .. 1·· "-'1" 41-

54
6 18.0 70-80...... 2 f!T 

4-6 8.6 16.' 
11 ............. ........... 98 

48 1.0 fl. 6 0.6 111.7 11.4 
80-90...... .•..... ..•.... ....... ....... ....... 35 

'.8 ........... .......... .. .. 
........... ........ ........... 35 

90 ......... ::::::: ::::::: ::::::: ::::::: ::::::: 9.~ ............ ......... ...... /J.o-
......... ......... ........ 1 

101} ........ ::::::: ::::::: ::::::: ::::::. ::::::: .~ ........... ............ ........... .1 
....... ........... ........ 2 

.......................................... ...... . •• . ......... . .......... ............ .6 

51 21 1 169 31 1 1 -20-a-I--31-0 /--1--+--3S9 
18.1 11.4 0.:1 100.0 

W8 37 3 669 

83.7 t6.S 0.. 0.6 100.0 Bl.S 
~1===4~1=F===1=F~=19==2~5=9~=521==~==~~~+===~F~~ 

83.4 16.B 0.4 0.4 100.0 77.9 16..1 6.6 0.4 too. 0 
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'lYON OJ' EllPLOYIlENT, NET AVERAGE ROURS WORltED WEEKLY, HEAVINESS ol!'. 
011 PHYSIQUE. 

D-bad. Tb&ltaUe Jlctues beIoor the actual totals indicate per .... tages.) 

Lig~, )[etav ..... 
I---;---r--:---.---~--"--....- age hours Duration·of 

~ ~ -'=-1_D_'_I~To_t_&l_'4_A._+_B.-I~' D. Total. :::~ employment. 

::::::: sJ :::::::C:::: t.} Il2 ,J ::::::: ::::::: 6/: UnderOO .. Under6lJ!,>Dthllo 
7 5 4 i....... 16 8 1 .............. 9 6O-711 ... .,. 

11.~ 16.; .. ~~:~.I::::::: 60i~ lB.: I.~ ::::::: ::::::: 16.~ 70-80 .... .. 

Medium. 

1/.9 11.9 ....... ....... 4S.8 14.8 1.7 ....... "....... 10.0 
1 ....... ....... ....... 1 8O-9Q ...... _,_.1 __ .. _ .. _._.. ....... ....... S.I ............................. ~.:.:.::.:::. 

1.51 13 4 ....... 32 31 4 ....... , ....... 1 35 
.j6.9 ,~ 11.6:~ 100.0

6 

88.6 tt.4 .............. 100.0 

=:Jl 3 ....... ....... 20 6 ............ J~ UnderOO .. 6 months and 
9.1 9.1 ......... ..... /8.1 SO. 8 7.7 .............. 1 S8.6 under 12. 

11 1 1....... 13 19 1 .............. 1 20 60-70 ..... . 
33.S I S.o S.o ....... 69·4 19.' I •• .............. 1 SO.8 

".~ 6j 6.~ ::::::: aii IO~~ 7'; 1.1 :::::::i Il~ 70-80 .... .. 
3 ....... ....... ....... 3 1 .............. 1 1 80-90 .... .. 

9.1 ....... ....... ....... 9.1 1.6 .............. 1 I .• 

~---sJ 2 33 52 12 1 ...... :'1-65 
7 •. 7 ~ 6.1 100.0 80.0 18.6 1.6 ....... 100.0 

8 3 1 7 87 1 4 ...... :,=~ UnderOO .. 12 months, or 

6i~ 6.; I.~ • .... i· I'~ 60ig 9.; 6·f~::::::: 64i~ 60-70...... ~e~!'.~tmoi 
61.6 ,.S ,.8 1.1 48.6 IO.S 4.1 t.4 ....... i IS.7 .. a •. 

16 2 .............. 18 5 ~ ....... ' 6 70-80 .... .. 

84'f ... ~:~. ::::::: :::::.:: 89'f .. · .. i· .. ~:~ .... ~:~.:::::~:' 8·f 8(}..90 .... .. . ~ ..... ~r ... ~ ...... ~. '~: J~: .. :.~~.,:.=; :::::::: I~: 
78.1 I... 6.6 1.1 100.0 71.6 10.' 8.1 ....... ,I~ 

I 8~~ IJ I.~ oj 1t~~ I/~ 4.1 6.~ :::::::1 31~ l}nder 60 •. Be!orc tho w ..... 

I 
26 8 34 .,48.6 ,1.16 t.~ ·.·.·.·.·.·.·.1 ./~ 60-70 ...... 

19
s
·t 8.0

9 
::::::: ::::::: '67"0~' " u • 

• 2 ....... ..44. ' 1()20., • J6 ............ '.1,' 3/~ 7(}..80 .... .. 
44.0 6.7 1.6 ....... 61.1 ~",. ... 

12 ................. ~... 12 ....... ....... 1 ....... ! 1 RO-90' ... .. 
9.0 ....... ....... ....... 9.0 ....... ....... ',6 ....... : 0.6 

1.~ ::::::: ::::::: ~::::::: 1.~ ::::::: ::::::: ::::::: ~:::::::'::::::: 90 ....... .. 
....... ....... ....... .............. ....... ....... ....... ....... ....... 100 ....... . ... ~~~ ..... ~~ ...... ~ ...... ; .... ~~ .... ~~~ ..... ;/:::;: :::::::i~ 

at. I 14.1 ".0 O.V 100.0 71.4 19.9 8.7 ....... 100.0 

H<5 45 13 2 245 276 70 241 ....... 1 370 
76.. 18., 6.3 0.8 100.0 74.6 18.9 6.6 ....... 100.0 
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TABLE 2.-NUMBER .oF BOYS (UNDER 18 YEARS) EXAMINED IN CERTAIN MUNITION 
HEAVINESS·OF WORK, 

Duration of 
employment. 

[General health: A-good. D-slightly below normal. C-mueh below normal. 

Net aver- Very heavy process. Heavy •. 

~o~~~Js 1------,-----.------1------.-----,-----,-----.-----1 
weekly. A. B. Total. A. B. C. D. Total. 

-----1----1---- ---- --------------------
Under.6 months •. Under 50 •........•...•...•...••••.•...••.•.•••.••.•••..•.•.•••••..••••....•...••. 

Under 60 .. ....... i;. ::::::::: ·······5· ·"·"42' ·······i· ::::::::: ::::::::: "·"43' 
83.3 .......... 83.3 67.8 1.8 ....•..•. "'.'.'.' 69.-1 

00-70...... ......... ......... ....•.... 14 2 .••...... ..•..••.. 16 
iG-80 •••••• ·······i· ......... ·······i· II.~ S.~ ::::::::: ::::::::: 16.: 

16.7 16.7 S.! 1.8 ......... ..••.•••. -1.8 

6 6 58 • ••••••••• ••••••••• e2 
100.0 100.0 9'.6 6.6 ......... ......... 100.0 

6 months' and Under 50 ......................••......•.••.•.................•........... ~ 
under 12. 

12 months, or 
since com .. 
m.ncement of 
war. 

Before the war ••. 

Under 60 .. ""."i;' ::::::::: ·······5· ······45· ·······3· ::::::::: ::::::::: '·'·'.8· 
100.0 .••••••.• 100.0 63.4 -I.S •••••••.• ' ••• "." G7.8 

00-70...... ..•...... .•....... ..•..••.. IS ..••...•. ..•••••.. ..•.•.... IS 

7G-SO •..••• ::::::::: ::::::::: ::::::::: S6.~ '··'·'·2' ::::::::: ::::::::: 16·t 
1.8 1.8 ......•.. "'."'" 6.6 

1 .... ..... ......... ......... 1 8G-90 .••••. ::::::::: ::::::::: ::::::::: 
......... ......... ..•...... 1.4 ......... ......... ......... 1.4 
----1----------'----

5 .....•... 5 66 5 ..•...... 1......... 71 
100.0 •••.••... 100.0 93.0 7.0 ..••••... •••••..•. 100.0 
======='== 

Under 60 . 1 ..•....•. 1 58 4 1 \......... 63 
3'.' ......... 33.S 71.5 6.0 1.3 ..•...... 78.7 

00-70...... ..•...... 1 1 15 1 ..•••.... .•....... 16 
7G-80...... ..•...... 33.3 3S.3 18.7 1.3 ......... .....•... to. 0 

1 . ........ 1 1 ..... , ............ ".".'" 1 
3S.3 ..••..•.• 33.3 1.S •••••••••.••••••• +........ I.S 

------1-------
2 1 3 H 5 1 I......... SO 

68.7 8S.3 100.0 92.6 6.3 I.S ..•...... 100.0 

~:::::: :::::::i: ::::::::: :::::::~: ::::::~;:~; ::::::::f~:::::: =: 
60-rO...... 60.~ ......... 60.~ 77.: 8.~ :::::::::C:::::: 85.~ 
7G-80 •••••• 

16.0 ••••••••. 16.0 11.4 '.9 .••.•..•. .••••••.. 1-1-3 
1 ......... 1 ..•............. ' ................... ' .. "'.' 

16.0 ......... 16.0 •••••••••.••••••..•••••••••..•••• , •. """.' 
1---------------

4 .•••••••• 4 31 4 .••.•..•. ..•.•.... 35 
100.0 .•••••••. 100.0 88.6 11.4 ......... ....•.... 100.0 

-17 -. 11 lsi 229 ISI~I ........ ·=m 
94.4 6.6 100.0 BI.S 1.3 0.4 " •• "'" 100.0 
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,.AM'ORmS-DURATION OI!'EHPLOYllENT,NET AVERAGE HOURS WORKED WEEKLY, 
STASDARD 0., PHYSIQUE. 

D-bed. The ltalie Bgwes below the aetuaI totals Indicate percentages.! 

Hedium. Light: 

A. B. C. D. Total. A. B. C. D. Total. 

Net Bver .. 
age hours 
worked 
weekly. 

Duration of 
employment. 

1---1--- --I- ---------1----1------
••••••. ••••••• .•••••• •••••.. •.•.••• 3 ••••••. ••••••. •••.••. 8 

····ii· .... "j" ::::::: ::::::: ····ii· '~ ·····2· "'"T .... "j" '4 
1~ °ii ..... j ...... j. ~o~ '~J °ig ... ~:~ .... ~'.~. "'~ 

83.1 6.8 1.1 0.4 91.' 7'.8 3.' ...•••. ..•.... 76.'0 
6.0 I 3 ••••••. •.•••.. 8 .••••.....••••..•......••••........ 
1.1 I.S ..•••.. ,....... 1.6 ••••••..••.••. :.:.:.:.::::::::::.:.:.:.:.:::: 

2061 17 a 1 227 299 12 1 1 313 
90.8 7.6 1.1 0.4 100.0 96.6 1.8 0.1 O.S 100.0 

1 ..•.•....•••....•.... '-1 1'~ ..•........... 1 

°if .... "j" ::::::: ::::::: °i~ O~ ·····2· ::::::: ::::::: 04; 
t;~ °2t ..... ,. ::::::: f9: n~ "1 ·····2· ::::::: 'foi 

8O.S 9.8 0.9 ..••... 90.8 84.3 4.9 1.4 ....... 70.11 
6 1 •••.•.. ....... 7 .••••.•..•••....•............•..... '.8 0.6 .•••••. ..•.•.. I.' .................................. . 

..................... .......................................... ,.:.:.:.:::: 
193 28 2....... 218 132 9 2 ....... 143 

88.6 10.8 0.9 ..••.. , 100.0 9t.S 8.S 1.4 ....... 100.0 

Under 50.. Under 6 mootbs. 

, Under 60 •• 

66-70 .••... 

70-80 ••.•.• 

Under 50.. 6 months and 
under 12. 

Under 60 •• 

66-70 •••••• 

70-80 •.•••• 

80-90 ••• : •• 

4 I====;' ••••••. .••.•.. 6 11 2 1 I J - 15 Under 60.. 12 months, or 

M °2~ ·····2· ::::::: ~~ 1114~ I.~ .•• ~:~ ...•.... f!5~ 66-70...... ~.':.~.,':n!'n~moi 
•• ~:~ ..• ~~:~ •••• ~:~. ::::::: .. ~:~ .•• ~~::. II.~ ::::::: ::::::: 75.~ 70-!lO...... war. 
..•.... ....... ....... .. ..... ....... ....... 1.6 ......... ..... 1.6 
1---1-------:-------

175 28 2 .... :.. 205 571 7 1 1 66 
85.4 IS. 7 1.0 ..•.•.. 100.0 86.4 10.6 1.6 1.6 100.0 

I.: :::::::1::::::: ::::::: I.! :::::/:::::: ::::::: ::::::: :::::~: ~::::::: Belore the war. 
11.6 ....... ,.. ••••• ••••••. 11.5 19.41..................... 19

2
, 54 

80 a I....... ••••••. 33 23 ' 1 1 ,....... 60·70 •••••• 

1 7;~! I :!:::I~ :::: :~ I::~~~I:I~ :::~:~:I:::::::I':/:80()(J<oI: 70-80 •••••• 

91.6 7.6 ....... ~ 100.0 9S.II::=!! I.B =::..:.~ 

Fru,: 71 I 71 1 690 I 517 1 29 51 21 553 88.8 10.3 1.0 0.1 100.0 9J.6 6.1 1.0 0.4 100.0 
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MEN ENGA.GED SINCE THEO'UTBREAK BOYS ENGAGED SINCE THE OUTBREAK 
OF WAR. OF WAR. 

TABLE 3.- Very heaVl/ a'lld he.GVI/ labar. 

lOeneral health. 

Hours oflahlll'. 
A B+C+D' All 

groups. 

-------
Under 70 .............. 1M 40 190 
Over 70 ................ 102 45 147 ----------

All hours ........ 21i2 85 337 

Percentage of A's in "under 70" group, 78.115. 
Percentage of A's in "over iO" group, .69.39. 

DiJlerence-9.51)±3.22. 

TABLE 4.-Medjum a'lld light labor. 

02neral health. 

Hours of!ab~r. 
A B+C+D All 

g>oups. 

Under 70 .............. 15& 47 203 
Over 70 ................ 55 27 112 

r-m--------
All hours ........ 74 285 

Percentage of A's in "und.r 70" group, 76.& 
Percent. of A's in "over 70" group, 67.1. 

Difl.l'8Ilee-9.7:108.87. 

TABLE 7.-Very heaVl/ and heav/llabor. 

G.neral health. 

Period of employment. 
AU A B+C+D groups. 

-------
Under 12monthl ...... 155 51 206 
Over 12 months ....... 97 34 131 

All p.riods .•.••. 252 85 337 

General health. 

Hours oflahor. 

1--------1--------
Un6.rOO .......... _.. 15& 9 165 
.Over ·60...... .......... 55 7-62 

AU h01l1\S ........ I2il--16-227 

Pereentage'''' A's iil "under 60" grellp, 94.55. 
Pereentage of A'8 in "-GoVer 60" group, 88.71. 

Di1!erenee-o.86± 2.57. 

TA1ILE {I.-Medium a'lld ligllllab';. 

General health. 

H<JUrII,oUabOl' • 
A ~A" B+C+D groups. 

UDd ... OO .............. 149 13 1611 
Over 60 ................ 913 'T7 1,010 

All hours ........ 1,062 r---uoi1,i72 
Pereentageof A's in Uunder 60" grollP, 00..98.. 
Percentage of A's in "oV'er 00" group, 90.40. 

Difference-l.OS± 1.67. 

TABLE U.-Very heaVfl and hesvN labor. 

Genero) hea.\tb. 

Period of employment. 

AI~" groups. 

Under 12 months ...... ~---9-~ 
Over 12months ....... 76 7 83 

Ali periods ...... 211 1{1;~ 

Percentage 01 A's In "under 1~ month." group, 75.2. Percentage of A's In "'mder 12 months" groop, 93.S. 
l'eroentageol A's III "over 12months" lJNup, 74A l'4rG4IIltageof A's in "ov·or 12 mGDtbs" group,91.6. 

Ditlerence-l.2±3.30. Ditlerence-2.2±2.38. 

TABLE 8.-Very heaVl/ and heaVl/ labor. 

Hours ol\abor. 

Period of employment. Under Over 70 All 70 
hours. hours. hours. 

-------
Under 12 months ...... 107 99 206 
Over 12 months ••••••• 83 48 131 ----------

Ali periods •••••• 190 147 337 

Percentage 01 men workIng .. under 70 hours and 
under 12 months," 51.0. 

Percentage 01 men working .. under 70 hours and 
over 12 months, "63. 4. 

n:tf ......... """....l....,., ~...L'J"" 

TABLB 12.- Very heavy a'lld heavlllabor. 

Hours of labor. 

Period of employment. 
U~e, Over 60 An 
hours. hours. hours. 

-------
Under 12 months •••••. 101 43 144 
Over 12 months •••••.. &4 19 83 

A\1periods •••••. 
1165 ---:-62 I 227 

Percentage 01 boys working .. under '60 hours and 
under 12 months," 70.1. 

Pereer.tage 01 boys working .. under 60 hours and 
over 12 months." 77.1. 

l'l.t1' .......... AA...L" n..L.t. 1A 
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MEN ENGAGED BIlliCK THE OUTBREAK: BOYS ENGAGED SINCE THE OUTBREAK: 
OJ!' WA~""luded. OJ!' WAR-Concluded. 

TABLE II.-M"'"'", and l/gllt labor. TABLE 13.-M"'ium and ligllt labor. 

General haalth. General health. 

Period 01 employment. 
----

A B+C+D AU 
groups. 

Period of employmellt. 
A B+C+D All 

groupe. 
---I- ------

11 ruler 12 month •.••••. 123 42 too 
Over 12 montba •.•••••• 88 32 120 

Und.r 12 montha ..•••. 830 71 901· 
{)_12_bs ........ 232 39 271 

All periods •••••. 211 I 74 286 Allp.riods ..•... 1,062 110 
r--

1,172 

Porcent.., .. or A'slD ufttld.r 12 months" fIl'Ol1\>, .74.5. P""""ntage aU . .,.1D "fttlder 12 montha" group.92.1. 
Percentage M A's ill "war 1.2 IDDnths" group, 73.3. Percentage ol,A's in "over 1.2 wctnths" group, 85.6. 

DiUerence-l.2±3.56. . DiUerence-6.5±1.3G. 

j Hours ollabor. Hours ollabo •. 

, 

i 

p .. dod 01 eIllployment. Under Over 70 All 70 hours. hours. hours. 

-------
Under III months ..... 169 66 165 
Over 12 months ...... 94 26 120 

Ail pedods ..... 203 82 .28Ii 

Pereental!O of meD working "unde.70 hllUftl and 
under 12 mouths," 66.1. 

Peroentag. 01 m.n working "nnd.. 70 hours and 
over 12 WDDths," 78.3. 

DiUerenee+ 12.2± 3.06. 

Periodo.f.mploymellt. 'Una.r Ov.r60 60 All 
boW'S. hours. hours. 

-----_. 
'Under 12 montha •••.. 142 769 001 
Over J2l11ontha .••... 20 251 271 

AUperiods. ..... .162 1,010 1,.122 

P • .......tBgeof boys working "undor 60 hoors ilnd 
under 12 months/' ·15.8. 

Percentage 01 boys working "nod.. 60 hours Bnd 
ever 12 months," 7.4. 

.Dilferenoe-8.4±I.M. 

'fABLE 15.-HtIWI/ 1abM. LeugtA <If ''''pliJ, .... '''. TABLE 11,..!,Mtllum 4716 IIgbt 1abM. Length of-
, to I! mona.... plotpM"', under 6 montha. 

General health. General health. 

Hours Of labor. 

~~ groups. 

---·1-
Over 70 hOllrs ........ 8~ 8 47 
Under 70bours ....... 4a 21 64 

AllhourB ....... 82 29 111 

Hours of labor. 
A B+C+D All 

gronps. 

·Under 60 honrs ... "'. 82 5 ~ 
Over 60 bonrs ........ 428 30 4/iS 

All hoW's ....... .liIO 35 645 

·Peroentage of A's iD "under 70honrsu group, 83.0. l'ercentageal A's ID "noder 60 honrs" gronp, 94.3-
Percentage of A's 10 "over 70 hoursJ~ sroup,67.2. Percentage of A's in "over 60 hours" group, 93.4-

DiUarenoe-'lJi.8:1:5.6II. .Dltlar<moo-O.9±L93. 

TABLE 16.-11 ... ., labor. L.flgla 0/ emplDym.III, I. TAllLE 18.-Mtdj"", and Ijgbt IabOT. Length of--
fII01Ith8 to , uea". plo,m.nl, tWa 6 l1Iontha. 

GOIIenII health. ·General healtb. 

Hours of labor. 
A B+C+D All 

groups. 

Hours of labor. . All 
B+C+D groups. A. 

---- - 1------1--1---
Under70hoUl'S ....... 49 14 66 
Over 70 hours ........ 1I6 I. 41 Z~!e~~::::::::::::: ~ J ~~ 

I--+---i---f 
All hour ........ 68 29 97 All hours........ 325 36 361 

Peroent..,. of A'. in "nnder 70 hourg"grouJl, 75.0. Percentage of A·'. in "under 60 hours·' gronp, 94.5. 
Percentage of A's in "over 70 hours" grouPJ 63.... Percentage of A's in "over 60 hours" group, 89.2. 

Ditlerence-ll.6±6.35. DiUerence-5.3±2.00. 
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MEN ENGAGED BEFORE THE ,WAR. 

TABLE 19.- Verv llea"1l and Ilea., labor. 

'General health. 

Hours oUsbar. 

I~-----I-------
Under70 ••••••••••.•• 310 91 401 
Over 70 •••••••••••••• 175 15 190 

All hours ........ 485 106 591 

Percentage of A's in "wider 70" group. 77,31. 
Percentage of A's in "over 70" grouP. 89.74-

DitJerence+12.43±2.28. 

TABLE 20.-Medium and light labor. 

General health. 

Hours Oflabor. 
A B+C+D All 

groups. 

---1----;-
Under?O ............. 133 42 liS 
Over 70. .............. 117 38 155 

AlIhours ........ 250 80 330 

Perl'llntage of A's in "under 70" grouP. 76,00. 
Percentage of A's in "over 70" group, 75.48-

DitJerence-O.52±3.19. 

BOYS ENGAGED BEFORE THE WAR. 

TABLE 21.-Verv lleaog and lleaog labor. 

General health. 

Hours of labor. 

1--------1--------
Under6l •.•.•••••• : •• 2!i 3 32 
OverOO ..........••••• 6 1 7 

All hours ........ 35 4 39 

Percentage of A'9 in "under 60" group, 90.63. 
Percentage of £;~:e::~~~.;g~f.M~P' 85.71. 

TABLE 22.-Medium and light labor. 

GeneI'3l health. 

Hours orIabar. 

A. B+C+D. ~~:.,. 
I----------+-~I----~ 

UnderGO ••••.•••••••• 12 ·······5·· 12 
Over GO ............... 54 59 

All hours ........ 66 5 71 

Per<."eDt~eof A's in "under 60" group? 100.00. 
Percentage of-A-'s in "over 60" Jm)up, 91.52. 

DitJerence-8.48±5.4A. 

It is then probably permissible to draw from the data the con
clusion that long hours seem to exercise' a prejudicial effect upon 
average general health. The exact intensity of this effect can not, 
of course, be measured by data of this kind, but if we combine all 
the results for postwar men it appears that 22.1 per cent of the 
men working less than 70 hours are in a physical class below A and 
31.4 per cent of those working 70 or more hours. Of the h(lYs 6.7 per 
cent and 10.6 per cent, respectively, are the percentages among 
those working less than 60 hours and for those working GO hours or 
more. This difference is n serious one. If one examines the relations 
between health and nature of work, it appears that the heavier 
grades of work are associated on the whole with a higher health 
standard. Taking all the men together, the proportion of A men 
is 83 per cent, 78 per cent, 76 per cent, and 75 per cent in the very 
heavy, heavy, medium, and light occupations, respectively, and this 
relation holds for both prewar and postwar workers. The heavier 
work may actually be healthier, though the suggestion of selection 
is strong. 

The influence of change of occupation is interesting. Out of th~ 
total number examined, adult and juvenile,-who had been employed 
not less than six months, it was found that 881 persons had vacated 
other occupations to go into munition factories. Twent.y-nine of this 
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number reported themselves as feeling better, the result of increasea 
wages, regular hours, and improved factory environment in>contrast 
to the conditions of their former avocations, such as underground 
offices or workshops and exposure to dust in tea packing, flour mills, 
and other industries. The majority, 741, reported that they felt 
just the same, while 117 complained of feeling worse. The previous 
occupations included barmen, silversmiths, auctioneers, commercial 
travelers, farmers, bakers, butchers, grocers, stablemen, dental me- I 

chanics, coach makers, goldbenters, valets, tailors, bricklayers, shoe
makers, horsehair cleaners, shop assistants, and clerks, among many 
others. Further interest is lent to this part of the inquiry. on account 
of the determination of many of these workers to turn their backs 
on their former occupations, and especially in reference to barmen, 
who in every case reported a very marked improvement in health, 
which was ascribed to greater regularity of meal hours and absti
nence from" nipping," with consequent improved appetite. 

MEDICAL DEFECTS FOUND. 

11. Table 23 shows the predominant physical disabilities of the 
workers, adult and juvenile; some of them contribute, perhaps in a 
slight measure, to fatigue, or are the result of overwork. In the 
earlier part of this inquiry, I did not recognize sufficiently the value 
of every particle of evidence bearing upon the question of general 
health and overwork, so that some of the items do not appear 
throughout the list. In other cases where percentages are small, 
they have been marked down because at the time of examination 
the evidences were so clearly marked in the examinees. 

In Factory 1 (work of all grades of severity) men were examined 
at a season of the year when the weather was very bad. Most of them 
wcre working long hours and many of them had to travel long dis
tances to and from their work. The nervous symptoms were 
mal'ked, especially in the case of the boys. Among the latter. the 
percentage record showed less than the truth, as a note was made 
only in those cases who were suffering severely. Sleepiness on the 
night shift showed large percentages which were due, particularly 
among the boys, to the evils of night shifts. Without discussing the 
reasons for and against night shifts, the fact remained that the 
figures, as they stand, admit of very little argument. The workers 
were genuinely tired, and I frequently found that the boys never 
became accustomed to the conditions of a night shift owing to the 
frequency of the change over; in other words, when a boy at the .end 
of a week of day work is just recovering from the effects of mght 
shift he is back again on to night work. Restlessness, as recorded 
here, was very severe, and was due, in all cases, so it was reported, 
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! to the struggles for trams and trains and the long journeys home
I ".'ard after the day's toil. Headache, in the case of the men, was 
I ,'ery largely due to digestive· disturbances, but in the case of the 
boys 'Was the result of shop conditions, loss of sleep, long hours of 
'Work, and long journeys to and from the factory. ,Muscular pains 
~'ere noted at this time only in the case of those who were suffer
ingse"erely~ The figures for the teeth do not· need discussion. In 
the case of eyesight, the percentage of spectacles recorded for this 
and other factories includes, for the most part, those men who, either 
in the gaslight or for the purposes of reading, were forced to wear 
spectacles owing to the changes which take place in the eyes about 
tuiddle life. The majority of processes upon which the men exam
ined were engaged did not call for the use of spectacles. Under 
the head of " corrected," the figures represent men or boys who had 
defective sight, had had their defects corrected, and were ordered to 
wear spectacles continuously. Skin rashes resulting from exposure 
to oils used as lubricants at this factory equal 9 per cent, and were 
due, in a very large measure, so I was informed, to want of proper 
cleanliness-in my opinion the direct result of imperfect facilities· 
for washing. 

In Factory 2 (worl~ mostly very heavy, heavy, "and medium) 
digestive and respiratory troubles were high, the respiratory 
troubles bet!ause at the season of the year at which this factory was 
visited the weather was extremely bad. The pel'centages for nervous 
symptoms are low. There was no record of particular men being 
unduly tired either .at the end of the day or on rising in the morning. 
This had been largely brought about by the reduction of hours 
which had taken place on three or four occasions. Sleepiness on 
the night shift was not very common, particularly among tl~e boys. 
The majority of boys in this factory came from good homes, and 
showed a striking contrast after the conditions reported in Factory L 
Headache was common among the boys, and was due to the noise 
of the machinery and the smell of oil rather than to loss of sleep. 
Digestive disturbances were similarly caused. It was ascertained, in 
the course of this inquiry, that most of the boys at this factory slept 
alone (see par. 24). Muscular pains are more numerous than in 
Factory 1, but that was due, very largely, to closer inquiry and 
greater appreciation of their value for this report. In any case 
they are caused by standing for long periods at machines or benches. 
Nasal catarrh was severe. The condition of the teeth calls for note
the majority of the boys had very good teeth, but oral sepsis was 
considerable and, in many cases, severe. 

In Factory 3 (work mostly very heavy and heavy) the digestive 
disturbances among the men were high, probably owing to the pre,'
alence of very bad teeth. Respiratory troubles were also high, be-
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cause the weather wu very cold and the majority of the men 'Were 
eDgaged in hot and heal'y tra.des. Tbe percentage of nenollS affec
tions was mlall. Overwot'k as measured by .. tired.rulss either :at tha 
end of the day or on rising in the morning was not noted. A large 
JlIlmber of boys in this factory romplained of sleepiness OD. the night 
shift. The percentage of men suffering from. restlessness on going 
to bed was BIIlal!, and was due almost entirely to the disoomfort of 
varicose veins aggravated by their heary work and their exposure 
to furnace fires, etc. The percentage of men suffering fro-m heada.ehe 
was high. Footache and muscular pains together form a high per
eentage in both men and boys. The iro.portanee of these symptoms is 
obl'ious, and their contribution to strain from fatigue is very con
siderable and must be regarded. as an index of the workers' health 
conditions. Enlarged tonsils were very prevalent Among the boys, 
and I have no doubt caused the boys to resist more feebly the strain 
of their work. For the most part the teeth of the boys were good, but 
there was a sad neglect of oral cleanliness. 

In Factory 4 (work heavy and medium) digestive troubles were 
numerous amongst the men as well as amongst the boys. lfany of the 
boys in this and succeeding faetories 5 and 6, where steel is made, 
suffered severely from digestive troubles owing to the irregularity 
with which they take their meals, many of them having to "work 
through" OD aecount of the" heats." Respiratory troubles were not 
so hlgh, because the weather had improved oonsiderably. A. definite 
record of the nervous conditions of the mell and of the boys w~ 
difficult to obtain here owing to the fact that the employees were 
afraid of the information being oonveyed to the management, th~)Ugh 
it was distinctly pointed out to them that any information they chose 
to give was confidentiaL On the night shift 20 per (lent of the boys 
suffered from marked sleepiness and weariness, due in large measure 
to the monotony of the work, the peculiar character of the work, and 
the juvenility of the workers; 11 per cent of the men suffered from 
restlessness on retiring to bed, due to the weariness produced by long 
hours of work. Foot ache, muscular pains, and swelling feet were 
very prevalent. In this factory the men and the boys wel'e very poor 
specimens compared wIth those examined in the preceding works. 
This was due entirely to the peculiarities of the industry. As usWlI, 
oral sepsis existed, but to a greater extent than in any other factory 
visited; 9.S per cent of the men engaged here suffered from deafness, 
the cause for which could not be ascertained. 

In factory 5 (work mostly very heavy and heavy) the percentages 
for digestive troubles are high, due to a variety of causes, chief 
amongst which are the eondition of the teeth and the irregularity of 
menl hours, owing to the nature of the work. The number of em
ployees, both adult and juvenile, complaining of weariness at vari-
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ous periods of the week is about average. On the night shift a very 
large percentage of the boys complain of sleepiness. At the time of 
the examination, those amongst whom this complaint was made were 
quite young and doing very heavy work on a 12-hour night shift, 
exposed to excessively high temperatures in stamping and shell 
shops, and with very little opportunity for sufficient rest owing to 
maIiy causes, chief of which, perhaps, was the domestic conditions 
of their homes. Headache was prevalent. The percentage of foot 
ache amongst these boys was not so high as in the preceding factory, 
but was severe.' Muscular pains were frequent and occurred gen
erally amongst the boys just over 14 years of age. Enlarged tonsils 
again were very prevalent. The teeth here were, among the majority, 
very good, but again sadly neglected. Defective eyesight, both 
amongst boys and men, was not numerous. Among the men, hea.d
ache of a frontal character was common. Foot ache and mus
cular pains were very prevalent and in many cases very severe, 
brought about by reason of their heavy work and exposure to high 
temperatures. 

In Factory 6 (work mostly very heavy and heavy) the percentages 
of workers suffering from digestive troubles are again high. :Many 
men complain of weariness at the week end, ascribed by them to their 
work and also to shop conditions, which would, in my opinion, con
tribute very largely to such an end. The sand about the foundry 
floors is hot, and in the establishments under review all the men 
w,orking in the foundries complain. The factory is old and the shop 
arrangements, generally speaking, are not good. The fettlers par
ticularly were affected by weariness both night and morning, but 
men engaged in other branches of industry fall within this category. 
There is no record for boys with reference to sleepiness on the night 
shift because the majority of boys examined did not work on night 
shift. Headache among the men was frequent and severe; !\mong 
the boys the percentage was very low. Flat foot, foot ache, swelling 
feet, and muscular pains were severe and frequent. Among the boys 
these defects did not show such a high percentage as among similar 
poys in other factories of the same town. Enlarged tonsils were 
again very frequent. Deafness among boys and men is referred to, 
the deafness occurring chiefly among those engaged in foundries. 

Factory 7 (work heavy and medium) had been running for about 
six months prior to the examination conducted on behalf of your 
committee. It is in a town quite unaccustomed to the conditions 
common to munition workers. The weather at the time of the ex
nmination was very good. Respiratory troubles are referred to as 
being found among 13 per cent of the workers. One-third of the men 
complained of being thoroughly tired at the end of the day; 13 per 
cent of the boys reported similarly. The work was heavy, chiefly 
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pressing 6-inch shells, and the unaccustomed-conditions of the work 
account very materially for these figures. On the night shift 11 per 
cent of the men and 20 per cent of the boys complained of being very 
sleepy. During the afternoon 7 per cent of the men complained of 
sleepiness and weariness due to exposure to high temperatures and 
the he$vy work; 9 per cent of the men complained of restlessness at 
night, reporting that they felt too tired after their day's. work to 
sleep when they get into bed. Foot ache was very prevalent among 
the men; muscular pains were complained of by 31 per cent. Among 
the boys swelling feet were not uncommon, and· inquiry elicited the 
information that the swelling had only made its appearance since 
they had worked close to the shell furnaces. Enlarged tonsils were 
frequent, the eyesight was good, and the teeth very moderately good. 

Factory 8 (work medium and light) was a modern factory em
ploying a large number of men. For the purposes of the inquiry 
I examined all the boys available, with the results set out. in. the table. 
The number complaining of tiredness was rather small and'due, in 
the majority of cases, to the fact that the boys had very recently left 
I:.chool and joined the factory. The general condition of the boys 
was excellent, and the home conditions, broadly speaking, were very 
good. There was not much incentive to be out later than 10 o'clock 
in this partiCUlar town, owing to the lighting regulations. There 
were complaints of sleepiness in the afternoons in hot weather. This 
was ascribed to the warmth of the workshop and the peculiarly 
soporific atmosphere of the district. Headache was frequent. Flat 
foot, foot ache, and muscular pains were not severe and were not fre
quent. Nasal catarrh and enlarged tonsils were common. The 
cleanliness of the mouth was marked. 
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" .. aLE 23.-A i'ABLE OF ;PHYSICAL .DEFECTS TO :SROW i'HE COMPARISON BETWEEJI 
SEASON OF THE YEAR WREN 

Factory 1. 
Fel:>ruary-Mareh. 

Men, 532. Boys, 88. 

General health grQllping: PwCtfll.. P .... mI. 
A ........................ 74.5 69.3 
B ........................ 17.7 26,2 
C ......................... 7.1 4.5 
D ........................ .7 ............ 

Factory 2. 
~-A.pril. 

MBn,376. Boys, 124. 

Pu.,"". P ... .,..,.,. 
76.9 110.3 
17.8 il..5 
5.1 1.6 
.2 1.6 

Factory 3. 
April-May. 

Men, 137. BoY.5,73. 

p., .. nt. p., .. IIt. 
85.4 93.1 
12.4 i;.' 
J!..2 ............... 

. ...... __ ... ..... __ .... -

Digestive..................... 3.4 ............ 26.0 ............ 42.8 6,8 

C'ire:ifa~~~¥~~~~~::::.::::::::: U ·· .. · .. ·i:i' .. · .. · .. i::i· 1.6 U ....... ~~:~. 
R •• piratory.................. 5.5 ............ 45.5 .... • .. iiiT 51.0 .34.2 
NeryCJUS...................... 10.5 13.6 4.5 2.5 3.6 ........... . 

4~~: ••• : •• : ••.••••• ;: ••••.•• ;: ••• : •..• ~: •.•.••••. :; •.••••..•• ; •••.•. :~~, 
Reml......................... 10.7 10.2 2.1 .8 a.Ol.4 
Headache: 

F1'OntrJ................. .16. 7 33.0 15.9 22,5 '18.2 22.0 

!=~:::::::::::::~:: ...... J~. :::::::::::: ~J 1:: d ........ ~:~. 
Anemia...................... .2 SA .2 .. · .. _··:ii· .... · .. ··:7· .... ·· .. 2:8· 
~r~~!s:::::::::::::::::::: ......... :~. :::::::::::: J · .. · .. ··3:2· .... ·•· .. :7· .. · .. · .. iX 
Varicose veins................ 8,0 ............ g.2 1.6 3.6 1.4 

H.morrboids............. 4.0 ............ 6.9 ............ 4.4 .......... .. 
Flatfoot..................... 1.3 1.1 .2 .2.4 ......... ; ............ .. 
F .... taeho .............................................. ~......... ............ 6.5 al.5 
Swellingleet................. 3,5 1.1 8.5 ............ 4.4 2.8 
MUJ!cLllarpaills............... .18,0 3.4 '32.0 12.0 29.0 8.2 
Hernia....................... 8.3 ............ 7.9 ............ 4.4 ........... . Double................... ............. ............ 1.1 ................................... . 

VentraL................. ............ ............ .2 ............ .7 ........... . 

N8S!i'!~~~~~:::::::::::::::: ...... ·00:0· .... · .. 30:0· • .. • .. ii:o· ...... ·55:6' .... · .. 97:0· .... · .. OOX 
Enlarged tGDSils.............. .2 9.0 1.1 5.6 ............ 37.0 
Cleft palate................... ............ ............ .2 ................................... . 
Teelll: 

Good..................... 55.4 82.0 ............ 92.0 ............ 91.8 
Moderately good .......................... _..... ·47.5 .8 25.6 .......... .. 
Very bad................. 32.0 14.0 35.4 6.4 52.6 8.2 
None..................... 2.0 ............ 7.6 ............ 10.9 .......... .. 
F .. he..................... 9.0 4.0 9.5 .8 10.9 ........... . 

Ey.::la.~:::::::::::::::::::: :::::::::::: .. · .... ·6:8· ....... ~~:~ ........ ~:~ ........ :~:~ ........ ~~:~. 
Good..................... 90.4 93.2 89.8 97.5 95.0 9;.6 
Defective................. D.6 ............ 10.2 2.5 5.0 1.4 
Correct.d............ ..... ............ ............ 3.2 2.5 ....................... . 
Spertacl.................. 38.0 ............ 25.5 2.5 46.0 .......... .. 
Clltal'1l('t.................. ............ ............ .1 ............ 2.0 .......... .. 

D.a~~.e.~::::::::::::::::: ........ ~:~. :::::::::::: J :::::::::::: ......... :~ ......... iX 
Oil rash...................... ............ 9.0 ............................................... . 

~ti~~~~J::r.~~::::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: ::::::::::: 
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TUE FACTORIES AND ALSO mOWINQ V.A.RlOUS EFFECTS OF "FATIGUE," AND THE 
THE INQUIRY WAS CONDUCTED. 

1'8OO>ry'. 
»ay. 

Fadery8. 
Alay-June. 

Factory 8. 1'8OO>ry I. 
July. ..:,~. 

�----~--~I----.-----I----.-----I----~---I·----

~I= ::: :: :::~ :: :':I:~':: :: 
~4 ~8 ~5 ~4 ~8 ~5 aa ~7 ~9 ~O 
21.3 17.3 110 10.3 17.5 ... 4 24.5 13.. Ll 11.7 

...... ~:~ ....... ~:~ ........ :~ ....... ~:~. ~: ...... ~:~ ....... ~.~. :::::::::: :::::::::: ......... :~ 
i===:::=;=,~=~1== =='== 

'tg ..... ~~.~ ...... ~~. Itf ..... ~:~ ...... ~~.~ ...... ~.~. :::::::::: t: I ~:: 
6.0 3.4 I.g .......... .8 1.1 .......... .......... LI .7 a,. 3 3.4 86.8 7.2 33.7 2.2 13.3 .......... 1.1 .6 
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At the .. time of the return visit to factory 1 the weather was ex
ceedingly good. The percentages of boys complaining of tiredness 
at varying periods of the week are interesting. In some cases it 
was undoubtedly due to the prevalence of late hours, but not in an 
~ases. In my opinion the majority of boys so complaining did so 
because they were tired as the result of really hard work, frequently 
combined with the difficulties of a long railway or tram journey. 
Sleepiness on the night shift claims 51 per cent of the workers. It 
may be said that this was largely due to the neglect of opportunities 
for sleep during the day. It might be suggested that though ~he boy 
is tired and goes to bed immediately he leaves the night shift he not 
infrequently gets up early in the afternoon so as to obtain some social 
amusement before going to work. In my opinion this may account 
for a small percentage of the sleepiness that I found among these 
boys, but I do not feel satisfied on ~he point. The boys in this 
factory work. alternate _day and night shifts of 12 hours, in many 
cases stand for hours when traveling to and from their homes, and 
very frequently when they reach home have to wait some little time 
for a meal before they get to bed. Generally, I found that where 
the domestic conditions were good, and there was little doubt about 
the authenticity of the statements with reference to hours of sleep, 
the boys still complained of sleepiness. It is contrary to the laws 
of nature for young children-for such many of these are-to be 
able to turn night into day without feeling an effect. Among the 
boys examined in the various departments of this factory on this 
occasion many complained of foot ache and muscular pains though 
they were not exposed to temperatures ·other than the ordinary 
temperature of a workshop. Nasal catarrh was very prevalent, en
larged tonsils· also. The teeth were, for the most part, good, but 
there was a great lack of oral cleanliness. 

CONSIDERATIONS ARISING FROM THE NATURE OF THE WORK. 

12. (a) In the very heavy trades nearly all the men complained of 
feeling thoroughly tir~d and weary at the end of their day's work 
where the shift was more than eight hours. The rarity of the 8-hour 
shift in these trades struck me as remarkable (see below). In 
th~ few instances where I examined men working for such periods, 
they nearly always reported that they felt at the end of the shift 
almost as well as when starting work. Amongst the steel smelters 
and the other very heavy trades, an effort is made by the workmen 
to overcome the defects of the 12-hour shift. They arrange be
tween themselves to shorten the day shift and lengthen the night 
shift. As these are alternate, the men so engaged have the oppor
tunity of enjoying more recreation and rest every other week. In 
all very heavy trades which I have investigated, the exposure to 
heat is considerable, and renders physical effort more exhausting. 
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In two factories where steel was made by the open-hearth method, 
the men so engaged gave one the impression of being a good sample, 
due very largely, in my opinion, to the excellence of the general 
arrangements, which permitted them to get modern plants at such 
works and the opportunity for getting away from the immediate 
yicinity of the furnaces, while still near enough to regulate them. 
At one factory where the shop conditions are undoubtedly very bad, 
owing to lack of ventilation, old-fashionep methods of charging the 
furnaces, and the general proximity of the furnaces to each other, 
the men gave the impression of showing signs of being weary and 
tired •. They were sallow cpmple~ioned, looked more tired, and 
certainly had not the physique of men similarly engaged in the better 
workshops. The temperature of this steel shop at the time of my 
yisit was 1380 F., the temperature of the t:!emings varying from 
1,800 to 2,3000 C. I had the. opportunity of reviewing the men 
on the day shift as well as those who worked on the night shift,
ond they all complained of the imperfect ventilation and the want of. 
proper machinery with which to charge the furnaces. The forgemen. 
engaged on the heavy ingots used for making big guns appeared 
strong, well-nourished; powerful men. At the time of this examina
tion their hours were long, and it was only owing to the intermittent 
character of their work that they were able to stand up against the 
strain they were enduring. The shop manager said that in his 
opinion the men had worked magnificently, but would not be able to 
continue at the same pressure in spite of the intermittent conditions. 
This class of work causes the men to become very thirsty. For an 
onlooker, unaccustomed to industrial conditions such as these, the 
greatest sympathy for the workers is excited because the effort called 
for is tremendous, and the way these men perspire as a result of 
their heavy work and exposure to the furnaces is astonishing. Beer 
is the usual refreshment. A few of the workers are abstainers from 
alcohol in any form. These latter are usually the most reliable men. 
When the supply of drink was restricted by the closing of the public 
houses in the district, a great improvement in the health and the 
timekeeping of the workmen was noticed and was admitted by the 
men. No satisfactory substitute for beer, so far as is at present 
mown, has been introduced. The use of such substitutes as oatmeal 
water and barley water is stated to cause skin. eruptions and boils. 

The work, though very hard, is usually intermittt:nt with long 
periods of comparative rest. The weather greatly influences the 
~apacity of the men for work; wind blowing the air over the hot 
furnaces into their faces adds considerably to their difficulties; really 
~old weather soon affects the older men by producing chest troubles 
md rheumatic conditions, though the younger and newer hands 
work with much greater comfort. 

1057!l6° -Bull. 230-17--10 
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(b) In the heavy trades, 1I1most with one consent the men tell you 
that at the end of the day they have had as much as they can possibly 
stand. In many instances these men, in order to do their work satis
factorily, absent themselves for a couple of days for rest purpose~. 
I am assured by the firms that so long as the departmental managers 
know that these men are absent justifiably, no notice is taken. The 
effect upon the boys was commencing to show itself. Many, though 
little more than 14, were working 12-hour shifts, and doing heavy 
work. In the stamping shop, with an outside tl'mperature of 78° F., 
the inside temperature close to the gateway was 90° F. In a smith 
shop the temperature was much higher, but varied according to one's 
proximity to the furnaces. The boys in these shops manipulate 
hea,'y pieces of steel at a temperature of about 9000 F. They struck 
me as being considerably overworked; they looked dull and spiritless, 
and conversation with them gave the impression that they were 
languid. In fact, all the boys in this group were working, in my 
opinion, far too hard. 
TABLE MA.-LOSS OF TIME, THROUGH ILLNESS OR ACCIDENT, BY MEN (41 YEARS OR 

'OVER) EXAMINED IN CERTALlIl MUNITION FACTORIES; CAUSE, STANDARD OF 
HEALTH, NUMBER AFFECTED. TOTAL TIME LOST. 

[Standards of general health: A=good; B=slightly below normal; C=much below normal; D=bBd.] 

Gl'OUp A (1,198 Group B (263 Group C (76 Group D (6 AU groups (1.543 
examined). examined). examined). exanuned). examined). 

MMl M"Il Men Men Men 
affected. affected. affected. affected. a1fected. 

Cause. ~. ~. ~. ~. 
=~ =~ =~ =~ -= -d -d -= 
~'8 ~ .. ·il ;'§ ~'§ 

] ~~ ~ b£~ ~ or>: ~ ~~ ~ 
~ ~ § ~ ~ ~ ~ ~ ~ ~ ~ t ., ~ i,Q~ • a :: E,Q a " .. .0 .§ i3 .. .0 a ::.. .§ 
f:<Z&: f:<~&: ~Z~ f:<Z~ ~ 

-----.1--1-----1- ---1-------------
Days. Days. Day.. Day.. ,Day •. 

Illness ............ 301 25.3 4,910 105 40 3,396 41 63.9 1,929 3 50.0 10.; 450 29.2110,340 

A·D~fs~~~~: .... -;-~-;;-;-~-;;--;--;:;~-;- 33.3 --;-1-;-~ll,293 
nespiratory .. H~ 12.4 1,511 29 11.0 516 13 17.1 596 ................ 190 12.3 2,6:.>tj 
Circulatory... 1 .1 35 4 1.5 140 Ii 6.6 292 ................ 10 .6 467 
Nervous-

D.finit.e.... 5 .4 110 2 .8 85 2 2.0 63 .... ...... ...... 9 .61 208 
Iudefinite .. 17 1.4 168 9 3.4 159 ................ 1 16.7 49 27 1.8 376 

Urinary...... 2 .2 63 1 .4 lOS ................................ 3 .2 1611 
Ocular ........ 1 .1 7 2 .8 254 ................................ 3 .2 201 

B.-General: 
Rheuma-

tism ........ 55 4.6 1,729 29 11.01,229 15 19.7 934 ................ 99 6.4 3,892 
Microbic and I 

other infec-
tions ........ 32 2. 7 459 11 4.2 443 ................................ 43 2.8 902 

Miscellaneons. 2 .2 140 1 .4 7 ................................ 3 .2 147 

Accident ......... ~i"7.412, 310 9i3.4131f'i6.21s3~I· ...... =iOljG:61 2,624 

InJury to- ----------~--;--7 
l:!elld......... 61 .5 175 ................ 11 1 1. 3 42.... ...... ...... .~ 2!2 
Eye.. • ........ 1 .1 42.... ...... ...... .... ...... ...... .... ...... ...... 1 . 
Arm......... 3 .3 82 ................ 1 ............ , .... , .............. 3 .2 !<2 
Hand..... . 29 2.4 558 8 .1.1 56 1 1.3 42 ................ 33 2.1 {).'6 
Body ..... :::: 9 .8 lI9 8 1.1 56 .... I ............................ 12 .8 !;5 
I.eg ........... 11 .9 6l1li 1 .4 4 ................................ 12 .8 Il3 
Foot .......... 1~ 1.6 512 ................................................ 19 1.2 512 
Miscellaneous. 10 .8 123 2 .8 15 2 2.6 99.... ...... ...... 14 .9 237 

---~----------- -----~---3~9 i 32. 7 7,220 114 43.4 3,527 I 45 I 59. 1 i2,112 3 Iso. 0 I 105 ISS1 I 35. 8 12,9t>4 
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, .... 1.& 24B~LOB8 OF TIYE THROUGH ILLNESS OR ACCIDENT, BY BOYS (UNDER lS 

YEARS) EXAMINED IN CERTAIN MUNITION FACTORIES; CAUSE, STkNDARD OF 
HEALTH, NUMBER AFFECTED, TOTAL TIME LOST. 

[8lBDdards of geneml health: ~good; B-rl1ghtly. below nonnal;- G-much bel .... DCIl"Dlal; D-bad.] 

Group A n,314 Group B (119 Group C (13-

I 
Gronl1-D(3. All groups (1,509 

examined). examined). examined). examined). - exammed). 

Boya 
a1Jected. 

Jloys 
a1Ject.d. 

Boys 
a1Jected. 

Boys 
a1Jected. 

Boys 
aifected. 

Causa. ~i ~i ~i ~-g ~ii -= -d _c -c ~c ;-s ~.~ o·s o,S ~.~ 
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Inf~~:::::: 1: t:~' ~~ "i' "·TI~. :::: ::::::1::::::1:::: :~:::::= 1: Jm 
Arm .. _ •••••. 16 1.2 225 2 L7 32 - ......... 1 ...... 1 ................ 18 1.2 257 
J1ond ......... 60 4.41,256 8 6.7 lSI ........ _ ....................... 68 4.5 1,437 
Booy ... _..... 6 .4 179 ........................................... c. ...... 6 .4 179 
Leg ........... 14 1.0 660 2 1.7 17 .... 212 ........................... 16 1.1 677 
}'ooL ........ 13 .11 178 2 L 7 24 ................ 1 ................ 15 1.0 202 
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--------r-------~ ~ 
400 129.0 15,807 54145.3 906 9169.31 219j 1133.3 21464130.8 6,934 

(c) The physical fatigue of the medium and light occupations is 
not such that it produces a feeling of weariness and overwork of itself: 
Monotony and long hours added to weight of work are the chief 
causes. Among the men the complaints uoncerning weight of work 
were not so frequent as. concerning leNgth of hours. Several of the 
men I examined complained about the continuous work without a 
break. Among the boys engaged in the occupations under discussion 
complaints were made that they felt the long hours-in many in
stances_ with added difficulties of getting to and from home-but they 
said that owing to much better wages they thought they would be able 
t(} continue for at least some time. On the other hand many of the 
bays expressed themselves as desirous of returning to their old occu
pations, even though for lower wages. In these trades, both' for men 



148 EFFICIENCY AND FATIGUE IN BP.lTISH MUNITION FACTORIES. 

and boys, the effect of work and long hours is shown by the weari
ness and generally" fed-up" condition of the workers. 

With refer~nce to the table (23) dealing with the defects of the 
men engaged in the various factories there is no one defect that points 
conclusively to overwork or strain, but many of the symptoms taken 
collectively indicate severe strain, and I would suggest that sleepiness 
on the night shift, headache, footache, and muscular pains are prob
ably the most common signs of overwork. The nervous symptoms 
added to these go far to complete the picture. The effect of noise 
upon the individual and its contribution to feelings of overtiredness 
and exhaustion must be considerable. In many of the workshops 
visited, though the work was not heavy, the noise was such that the 
result of lengthened periods in these factories was almost as severe 
as exposure to high temperature coupled with hard work. 

HOURS OF LABOR. 

13. The hours of labor were found to vary considerably. In some 
cases for boys under 14 years of age they were limited to 48, but in 
others boys of 18 were found to be working an average of over 80 
hours per week, and it was ascertained that they had worked 90 and 
even 100 hours per week. In the case of men, the net average hours 
ranged from 53 to 108 hours per week. The latt~r hours, I am glad 
to say, were not prevalent, but they are recorded in Tables 1 and 2. 
Hours of labor must be considered in relation to the distance many 
of the workers have to travel to and from their work. While en
gaged for 12 hours per day in the factory, they spend in a large 
number of cases from 2l to 4 hours traveling to and from their 
homes. One boy, for example, travels 38 miles to and from his work, 
and spends 4 hours in the transit. Another boy, aged 15, travels 26 
miles to and from his work and spends 4 hours in the transit. An
other boy, aged 17, travels 25 miles to his work and spends 4 hours in 
the transit. These hours, added to the working hours, leave very 
little time for meals at home, recreation, or sleep. SiInilar instances 
for men could be given. 

My general impression is that hours 'tend to be too long for the 
proper preservation of health and efficiency. Large numbers of boys 
are working a net average of 681 hours per week. Under certain 
conditions the effect upon their health is not so deleterious as in 
others, but, whatever the conditions, where more than one hour has 
to be spent in going to and from the factories, in my opinion, 681 
hours are too many. Many of these boys are just over 14 years old, 
and they spend considerably more than t.wo hours per day in travel
ing, thus having very little time for recreation or for rest. The 
natural bent of most of us is to revolt against a yoke of any kind in 
modern times. This is just what happens. The boys have found 
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from experience that they can not comfortably work over 60 hours 
per week, and as evidence of this---in one shop, where 600 boys 
worked, 500 of them on a Saturday afternoon did not return to work. 

The same state of affairs, with a few exceptions, is found up and 
down the country. On the night shifts, boys do not tolerate well 
long hours, and in one factory a very large percentage of the boys 
complained of sleepiness and disinclination for work. It has to be 
borne in mind that the average age of the boys examined would cer
tainly not exceed 15 years, and it makes one consider very seriously 
the futUre of the rising generation. One factory was chosen for the 
specific purpose of examining the differences that existed where 
night work was not done, and where a modern installation added to 
the comfort of the workers. At this particular factory 5 o'clock was 
the nominal knocking-off time; from 5 to 8 a small number of the 
workers, both adult and juvenile, worked overtime, but in the main 
most of the workers left the factory at 5 o'clock. Some of the boys 
work occasionally until 4 o'clock on Saturday afternoons, but most 
of them had Saturday afternoon and all Sunday free. They were a 
clean, well-dressed, well-nourished, intelligent lot of boys. The 
hours for all the boys examined would average about 62 per week. 
Their wages were low, but in spite of this fact they all managed 
before leaving home to have tea, bread, and butter, and frequently 
an egg, though many of them had to leave at 5 a. m. to reach their 
work at 6 o'clock. To show the advantages of restricted hours and 
good factory conditions, these boys in their spare time indulged in 
boating, swimming, cricket, football, and golf, caddying and cycling. 
Anyone going around this particular factory would have been struck 
by their healthy and intelligent appearance. On the other hand, 
many of the boys I examined at other factories are showing definite 
signs of the wear and tear to which they are subjected. Pale, 
anemic, dull, and expressionless, their conditions would excite great 
commiseration. Conditions outside the factary contribute their 

, share, and if this war is to continue for a long time and these boys 
remain subject to conditions such as described, the effect upon their 
general health will be difficult to remedy. Many of these boys, by 
reason of badly managed homes, are very indifferently fed, and I 
found in the course of my inquiry, boys coming to work who arose 
at 4.45 in the morning to travel many miles in order to reach their 
work at 7 o'clock and that without food. These conditions can not , . 
possibly be allowed to exist, and call for the severest condemnatIOn. 

In another munition town, steelyard laborers were found work
ing as much as 108 hours per week. The work was very heavy, 
but the saving clause was the fact that they were pursuing their 
cccupations in the open air. . 

The conclusions I have arrived at are that where the work is heavy 
and the factory conditions are bad it is imperative t~at the hours 



150 EFFICIE~CY AND FATIGUE IN BruTISH MUNITION FACTORIES. 

trf labor should be restricted for both men and boys. At the present 
time there is; or there may be, a shortage of labor, but in order to 
sa.£egu:U'd aga;inst a. further shortage in the immediate future it will 
1'>e wise to limit hours. 

. LOSS OF TIME THROUGH SICKNESS OR ACCIDENT~ 

14. Appended is a table (24) of the amount of time lost, as 
stated by the workers themselves~ through nonpreventable causes 
by the men and the boys. Among the 1,543: men the time lost during 
12 months from all causes is 12,964 days,. of which 20- per cent was 
due to accidents and 80 per cent to illness.. The comparison of the 
various groups is interesting. 

Of the men in health group A, 25. per cent lost some time through 
sidrness, the average days lost per man are 4, and the average days 
lost by the men who lost any time are 16.; for the B, C, and D groups 
together the corresponding figures are 43 per frellt, lS, and 30.. The: 
accidents OIl) the other hand are not more fl!'equent among the less 
healthy,7 per cent of the A men being involved with an. average. loss 
of 26 days, and 4; per cent of the others with an average of 24 days. 
It was .shown above (par. 10) the. proportion of physically unfit 
increased with the length. of hours of work in the case of the post
war employees, and it should follow that the· amount of time lost 
through sickness should also vary with the same fa.dol'. As. fa.r as 
the data ar0 available for the necessary analysis, howeyer-, it does not 
appear that there is a direct relation between l.ength of shift and lost 
time. The conditions grouped as "rheumatism" account for 38 per 
cent of the time lost for sickness, and for 2-2 per cent of the 950 men 
who lost' U'ly time, the figures for respiratory diseases, including 
'" colds," being 25 per cent and 42 per cent. The remaining third of 
the time lost is distributed among a. variety of a.fllictions of which 
digestive disturbances are the most frequent. 

Among the boys, 53 per cent of th~ lost time is due to illness,. H 
per cent to accidents. Thla less healthy boys (B, C, and D groups) 
lost twice as much time as the healthy, 36 pel!' cent of the former 
losing some time against 19 per cent of the latter, the average days 
lost per boy being 5 and 2, respectively. On the whole the boys 
lost through illness only about a third of the time lost by the men. 
The accidents are equally distributed among the health grOllps. Di
gestive and respiratory distlill'bances, with YIlrious infectious condi
tien, account fol' about two-thirds of the total ilrness. 

CONSIDERATIONS. ARISING FROM VARIOUS FEATURES IN THE 
ENVIRONMENT. 

15. Wages.-For the most part I found that wages were adequate 
to previde good food for the workers, and in this direction the gen
eralll'ise in wages has been beneficial. Many of the small boys dwelt, 
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on this subject at great length, informing me that since they had 
gone into the munition factories and taken home good wages they 
had been much better fed. In. some cases, however, the wages earned 
were certainly not sufficient tG- furnish satisfactory home conditions 
for the workers and their families, and in others, though high wages 
were earned, often by several members of the family, the overcrowd
ing at home was considerable. It is hardly my province to discuss 
further this most controversial and aomplex. -question of wages, 
though in aU its ramifications it has clear bearings of an. indirect 
kind on the health· o-f workers,. 

16. Nutrition.-Output in regard to quality, amount, and speed is 
largely dependent upon the food of the workers. The conditions of 
factory work often. make it impossible for the worker- to have his 
principal meal at home, and frequently the facilities for obtaining 
refreshments in the neighborhood are insufficient. Only ·four of the 
factories I visited had made this valuable add.ition to, their estab
lishment. All the arrangements at the first factory were perfect. 
The space allocated was ample for those employed, and a large 
number of the workers, both maJ.e. and female, took their meals at 
the can.teen~ whil& others patronized the various refreshment rooms 
close to· the- works, or returned to. their own homes. The ki.tchen 
equipment was model in every detailt and the cleanliness of the 
whole place was delightful. The service was most expeditious,_ 300 
dinners being served in seven minutes. The method of keeping the 
meals hot was very good, iii speciat dish cover having been devised by 
one of the employees and proving most efficient. Any food brought 
by the workers was heated or cooked free of cost, and boiling water 
was also supplied free. Trolleys- containing food, such as Bovril, 
soup, sandwiches, pork pies, mineral waters, and coffee, were taken 
around all the shops at 11 a. m.., 4 p. lTh, and 3 a. m~ The canteen was 
open for both day and night shifts. In the second works canteens 
were numeroust but could in. no way compare with the above. The 
lighting and ventilation were not good, and on many occasions the 
temperature of the dining room was so high as to be oppressive. 
There was III great lack of tidiness, and the service was poor. In 
various areas of these· very large works were numerous coffee stallst 

managed by voluntary workers; and my experience was that the qual
ity, cleanliness, and general arrangements were much better than those 
at the canteens.. At the third factory ~ a dining room is provided, but 
there is no provision for serving dinners; food brought in can. be 
either warmed or cooked. Confectionery, chocolate, tea, coffee, and 
boiling water are provided. In the fourth factory, the canteen ar
r:ingements were fairly good, about 50 men per- day availing them
selves of the advantages offered. The quality of the food was good, 
it Was provided at first cost, and prepared under good conditions. A 
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specimen meltl included liver and bacon, peas, potatoes, and fried 
bread pudding for 7d. [14.2 cents]. Tea, coffee, cocoa, and other light 
refreshments ar;e provided at very small cost. At one large steel 
works employing more than 10,000 men no canteen was then pro
vided, though an attempt had been made to overcome this defect by 
two coffee stalls, where light refreshments are on sale at stated hours 
of the day. In this factory there was, throughout the workshops, an 
excellent provision of warm cabinets, whlch were well maintained 
and whitewashed every fortnight. In another factory, in the same 
town, employing almost as many operatives, there was no provision 
of any kind. 

Provision of forms with backs would add very materially to the 
comfort of the workers frequenting these canteens. I personally 
have not come across such provision anywhere. 

As an example of the way the worker to-day lives I may give here 
the results of my analysis for two groups of workers taken at 
random. Of 592 men, 14 of the men did not eat meat or fish per 
day at any meal, some because of their dislike for these articles of 
diet, the remainder because their wages and their responsibilities did 
not permit; 271 men consumed one meat or fish meal per day, 239 
partook of two such meals, while 64 had three. Consuming four 
meat meals a day there were 4 men. Out of this number 151 went 
home to dinner at midday. Of 1,280 boys, 14 did not get meat 
or fish, partly because of bad domestic arrangements and partly be-' 
cause they disliked the diet; 312 of them have one meat or fish meal 
It day, 526 of them eat meat or fish twice daily, and 425 of them had 
three meat meals, while 3 of them enjoyed the luxury of four such 
meals. Out of this number only 136 go home to dinner at midday. 

17. Ventilation.-Broadly speaking, the factories visited were well 
ventilated. IIi some cases frequent complaints were made about 
drafts coming through the broken windows and partly open gate
ways. In the machine shop of one factory, though the rooms were 
very large, the air appeared to be stagnant and smelt stale, but this 
was due to the fact that the workmen would insist on keeping the 
windows closed. The assurances of those who appreciated a fresh 
atmosphere were to the effect that some arrangement was necessary 
whereby the workmen could not tamper with the method adopted. 
In the older portions of these rooms good ventilation was main
tained by a system of fans, more especially in those shops where dust 
was prevalent. The exception to the general rule was found where 
steel was smelted in a practically closed-in shop. The atmosphere 
of this place was stifling, and in the summer time the temperature, 
when taken 6 feet above the level of the "floor, was 1360 F. My 
experience of the machine shops visited is that some improvement 
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which will not create drafts is necessary, for in all these shops the 
air is stagnant or appeared to me to be so. In every trade with' 
exposure to heat the better the ventilation the greater is the comfort 
of the workers engaged upon the various processes. 

18. Lighting.-Owing to air raids, the lighting of the factories 
ut night has been somewhat interfered with, but speaking generally 
the arrangements are good. Whether by gas or electric light I 
found it adequate in every case. The placing or shading of lamps 
so that the light from them did' not fall directly on the eyes of the 
operative when engaged on his work was almost universal. These 
particulars were obtained by visiting various factories at different 
hours of the night shift. The natural lighting in almost every case 
would be good if the windows were cleaned regularly, but owing to 
the antiair-raids darkening regulations the windows were not cleaned 
regularly, or if cleaned regularly the transmission of daylight is 
interfered with by blinds which have become dislodged or have got 
out of order and hang loosely about the windows. The advantage 
of whitewashing the walls and keeping the ceilings clean was shown 
by contrast with some of the workshops where these processes are 
sadly neglected. . 

19. Washing accomlmodation.-Except in danger buildings and 
throughout factory 2, washing accommodation is extremely defective. 
Even in those departments where factory legislation insists upon 
washing accommodation for workers handling lead and other simi
larly dangerous materials, the accommodation appeared to me not 
only insufficient but badly maintained. Complaints were made 
about the want of such facilities. In most of these factories where 
men are engaged in very dirty work, and even where basins with, 
water laid on were installed, towels were not provided. Boft soap 
is given to the men engaged upon dirty, oily work, since it is difficult 
to clean thoroughly the hands without hot water and soap after 
being employed upon such work. The pleasure of changing into 
clean and dry clothing after a. heavy day's work is considerable. 
Its influence would react upon the worker, who feels that he may 
go into crowded thoroughfares of large towns without being 
tabooed by a better-dressed and cleaner crowd. The argument may 
be advanced that the workers do not avail themselves of such oppor
tunities as are provided. From personal experience I had the oppor
tunity of appreciating the desire for washing by both men and boys., 
This occurred in a cartridge shop in factory 1. The weather war 
warm, the work dirty, and whenever a boy or a man had the oppor
tunity he availed himself of the washing basin. From them I 
learned that they could have done with three times as much accom
modation as was provided. No doubt in some cases prejudice to 
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cleanliness might have to be overcome, but the result of my inquiries 
and observation has been that if the- facilities were given, full use 
would be made of them. The boy workers are much keener- about 
washing, and 'it is unIortnnate that they should be brought up in 
industrial surroundings which pre.vent them from following up 
closely their present taste for cleanliness. The present day juvenile 
operative is not without his apprecia.tion of regular cleanliness, hut 
factory arrangemen.ts as I found them will assuredly create a con-
dition of "laissez faire." 

20. Locker andwardrooe accomrnodation.-Generally speaking, 
tlus is lacking; the workers arriving on wet days hang up their 
clothes in any corner which they can find, with the result that, on 
leaving, the apparel is almost as wet and sodden as on entry. The 
lack of drying rooms for such clothing is evident. In. factory 2 an 
excellent system of cloakrooms has been installed, and it was so 
arranged that steam could be passed through the hanging pipes to 
which the- hooks had been fi.'{ed. In some branches of industry 
it is necessary for the workers, owing to exposure to excessive heat 
and the risk of their clothes catching fire, to saturate them with 
water. Large numbers of men, for example, ip. factories 3, 5, and 6 
are~ for the most part, wearing clothes wIllch are wet almost all day 
long. Some of them change their things before lea.ving, but others 
are forced, partly through la~k of accommodatio~ and partly 
owing to custom,. to go- home as they are. In one factory some 
slight provision in the way of huts is made for these workers, but 
the clothes taken. off at the end of the shift are in a damp and 
unwholesome condition on their arrival: at work the following day. 
Apart from the pleasure of changing into dry clothing, the risks to 
health. are considerable. 

21. Sanitary acco'ffl.tmodation.-In almost all cases this was fairly 
good. In one or two instances, however, it was certainly insufficient 
and was not maintained as well as it should have been. 

22. Amb,ulartCe al'rangements.-In. factories· 1~ 2, and' 5 arrange
ments are- made for dealing with accidents on the premises. The 
equipment at factory 1 is excellent in every way, and it does not call _ 
for any description here._ 

In factory 2. It large dispensary, contained in a private house ad
jacent to, the works, is staffed by three trained nurses. The' general 
arrangements. are good. There is an ample supply of antiseptic 
dressings and a fair equipment of the necessary instruments with 
which to render first-class" First aid .. " There is a trained nurse 
always on duty. In the event of any seriou~ accident the works 
d()ctor" who Ii ves within easy distance, is swnmoned. 

In factory 5 the provision of surgery accommodation and ambu
lance room is good. There are two ambulance rooms in two distinct 
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areas of the works, replete with all conveniences. Each contains 
two couches, a large number of splints, crutches, stretchers, etc., 
and each has its attendant in charge. The attendant has had a large 
amount of experience in these works f.ol' the past f()ur years and is 
a certified ambulance man. Two medical men living within five 
minutes' journey are in touch by telephone with the works. At 
nighttime, though no ambulalil.ce man is in attendance at the surgery, 
every workshop is fitted with a. complete first-aid installation, and 
from each works' office there is. telephone communication to the ' 
central building, whereby if a serious accident happens necessitating. 
medical attendance one of the· two doctors above Feferred to can be. 
summoned immediately •. 

In the remaining factories visited there was no adequate provision . 
for dealing with even minor accidents. Some of the workers are 
ambulance men, but the condition of the equipment which I saw, 
where there was any, was disgraceful. It generally consisted of a 
bandage, a bit of lint or wood-usually very dirty-and some useless' 
sticking plaster. The provision of proper material, carefully stored 
and easily reached, requires immediate attention. 

23. tVelfare work.-In making these inspections I had ample op
p()rtunities. of observing the working of the arrangements which 
have been made for "'welfare supervision." The welfare worker 
Eihould be in close touch with aU matters affecting the welfare of 
the boys from a hygienic standpoint. In my opinion, too little atten-' 
tion has been paid to this aspect of the matter, and the fir5t consid
eration should be the health of the operatives,. male and female, 
adult and juvenile. Some elementary knowledge of hygiene should 
therefore be regarded as an iildispensable qualification for a welfare 
worker. 

24. Housing conditiom, while not strictly a part of this inquiry, 
come within its scope because of their influence upon the work. 
There was considerable difficulty in obtaining clear evidence upon 
this point. Many of the workers are well he)Used, living in property 
which they have purchased, and taking a marked pride in its proper 
upkeep. Others, not S0' fortunate or not so provident, live under 
very bad conditions. In one town, for example, I saw three-roomed 
houses of the back-to.-back type built around small ~ou.rts, entered 
by narrow passages or by tumaels under houses facing the street,. 
with rents from 3c. 9d. to 4s. 6d. [$0.91 to $1.10] per week. [Large 
numbers of such houses are close to. severa.l of the works visited.] 
It was found that many of the workers were liying in one room 
only, but the variety of conditions under which they live is too 
great for brief description. Tables 25 and 26 summarize som"" 
interesting facts relating to sleeping accommodation. 
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TABLE 25.-AN ANAY.YSIS OF THE HOME CONDITIONS OF 392 ADULT MALES CONCERN. 
. ING SLEEPING ACCOMMODATION. 

Number of persons, Including workers, occupying each bedroom. 
Beds in 

__ r_oo_m-'-I{--10-'7-p-e-r-c-en-1-~+6-4-'3-p-:-r-ce-~-~l-.-I--4'-8-p-~r-ce-;-i-. rO-'-32-p-e-r-ce-nt-~+.-.-.. -.-.~-.-.-•. -.-J ...... ~ ...... . 
{ 

12 43 11 
2 •..•........... 3.1 per cent. 11 per cent. 2.8 per cent. 1.8·per cent. 

3 •.•..••.••.••. _ .........•..••..•..••...••.....•.. : •..•..•••...•..••.••.•.•. { 

I This man earned £2 per week and had a large family. 

1 
0.3 per cent. 

'1 
0.3 per cent. 
(4 beds). 

TABLE 26.-AN ANALYSIS OF THE HOME CONDITIONS OF 188 BOYS CONCERNING SLEEP. 
ING ACCOMMODATION. 

Number of persons, including workers, oocupylng each bedroom. 
Beds in 
room. 

2 3 

{ 
29 72 17 2 

15.4 per cent. 38.3 per cent. 9 per cent. 1.1 per cen:1 

2 ............... { 2.1 per cent 14.4 per COl?!. 10.6 per cent. 

S ••.•••••••••••••••••••••••••.•..•••.••••••••. { 1.1 per cenf. 

5 

12 I} 
G.4 per cent. 0.5 per cent. 

1.1 per cen:' } .•.•••.••••••• 

I This boy. earned 145 ... week and three others were also working and earning money. 

TABLE 27.-8HOWING THE ACTUAL HOURS OF SLEEP OBTAINED. 

Under 6 hours. 6to 7 hours. 7 to 8 hours. 8 hours and more. 

5!J{)m~n ..•.•.• _._ •.... _ .. 52=9perecnt ..... 173=29percent ... 243=41percent ..• 122=21 percent. 
1,282boys •••..•.......... l-O.lpercent .... 144=llpercent .•• 495=39percent ... 642=50 per eent. 

TABLE 28.-MEN. 

Number of workers. Hours of 
sleop. 

Shilts. When sleeping. Sleeping. Aver-
ago 

Rouj!h hours 
Under Ii, but 6, but 7, but 8 hours total. per 

5 hours. under under under and Total. pcr-
6 hours. 7 hours. 8 hours. over. son. 

------------------
Day workers (not Sicep obtnined 

{2 ps: 
6 36 71 32 

} 148 workin~ on during thll Upsr 24.3 per 48 per 21.Gpcr 1,085 7.3 
night shilt . night. cent. cent. cent. cent. cent. 

Day and nil!ht Sloop ohtained 
workers. chang- during-
Ing weekly. 

59 116 50 
} 244 { 10 9 

Night ........ 4.1 pcr 3.7 per 24.2 per 47.5 per 20.5 per 1,723 7.6 
cent. cent. cent. cent. cent. 

{9.4 P: 30 76 83 32 
} 244 Day ......... 12.3 per 31.2 per 34 per 13.1 per 1,657 6.7 

cent. . cent. cent. cent. cent. 
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TABLE 29.-DOYS. 

Nwnberofworkers. Hourso! 
sleep. 

Sh!ftll. When sleeping. Sleeping- Aver-
age 

~~fa~~ hours 
Under 6 but 6 but 7 but Sand per 

6 hours. under&. under 7. underS. over. Total. per-
son. 

--------------
Day workers (not Bleep obtained } ........ {1O.4pe~ 22 21 } working on tho during the ............ 45.8 per 43.8por 48 376 7.8 

night shilt). night. cent. cent. ccnt. 
Day and night Bleep • btaincd 

workers chauging during-
weekly. 

{O.7 pe~ 22 63 54 
Night ••••••. 15.7 per 45.0p.r 38.G7per 

1'· 1,080 7.7 
cent. cent. cent. cent. 

{O.7 pc~ 2 9 40 88 
Day ••••••••. 1.4 per 6.4 per 28.6por G2.9per 140 1,122 8 

cent. oent. cent. cent. cent. 

25. Sleep.-The necessity for a sufficient amount of sleep has been 
and is constantly referred to in questions concerning industry and 
overwork. Table 21 summarizes the results of my inquiries in a long 
series of men and boys, and shows that on the whole the amount of 
sleep obtained is fairly adequate. In a second series (Tables 28 and 
29) I have examined the relative tiDies of sleep on day work and 
night work for 392 men and 188 boys. The boy workers were found 
generally to enjoy longer sleep when they slept during the day, one 
of the chief reasons being that the boy is not on tenterhooks about 
being up in proper time for reaching his work. When sleeping 
during the day he generally remains in bed till the last moment and 
then is " called" by his mother or some other occupant of the house, 
being allowed sufficient time to partake of a meal comfortably and 
get to his work. When sleeping during the night it is obvious that 
the risks of being late through not being called are very much 
greater. 

Most of the men enjoy more sleep when it is obtained during the 
night. During the day many domestic duties prevent them from 
going to bed. When they are on the night shift, and even though 
they haYe the chance of remaining in bed, they frequently get up and 
ha ve their meals at the usual meal times, partly for the pleasure of 
being with their children and partly to save their wives trouble; in 
the case of single men they may have to conform to the regime of the 
household in which they find themselves. , 

RECOMMENDATIONS. 

26. The chief points which in my opinion require attention are: 
(a) Reduction of excessive hours, especially when bad transit 

makes a substantial addition to the effective working-day and in the 
case of boys. 
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(b) Provision and improvement of canteens. 
(c) Provision of" adequate washing accommodations in all works, 

with baths for 'Yorkers in the hot and heavy trades. 
(d) Improvement in first"aid equipment. 
(.e) Hygienic qualifications of welfare workers. 

T. H .. AONEw. 
APPEN·DlX. 

1. Since completing. the' detailed inquiry which forms the basis of 
the foregoing report,. I have v.isited· four otlier districts in which 
steel manufacture is carried on in order to compare the conditions 
of. work. and the health of the employees with those whom I had 
previously examined. A similar' examination was conducted of 
about 700 workers, and the details,. classified according to the plan 
previously used} gave results so similar to those already set out that 
further exposition is unnecessary. I think, therefore; that a satis
factory appreciation of the general health of the workpeople has 
been obtained~ 

2. In the first district nine works were visited, and a large number 
of men and boys examined: In all cases· it was found that their 
general health was very good, and I found no evidence of undue 
fatigue. There were no complaints of sleepiness, restlessness, swell
ing feet, or muscular pains; respiratory, circulatory, and digestive 
disturbances were practically absent. In fact, all the me~ and boys 
reported that they felt very well. The teeth, however, were bad, and 
the general state of the mouth showed great lack of regular attention. 

I am of opinion that. this satisfactory state of affairs is due to 
the superiority of the conditions under which work is carried on,. 
and I attach chief importance to the general prevalence of eight
hour shifts. The eight-hour day was introduced into this district 
about 16 years since and has now been' adopted in almost all the 
steel works; the opinion of the men on the question of hours is ,ery 
definite, and they would under no circumstances return to· 12-hour 
shifts. Apart from, the q).lestion of hours the environment is in 
general of a superior kind~ the workshops are well placed in open 
areas, very well arranged, the ventilation free, and the whole· clean 
and orderly:. Wages ar.e good and food is excellent .. 

In some· respects,. however, there is. great need. of reform. The 
appalling condition of the sanitary accommodation calls for imme
diate action. In some cases the provision is iilsufticient, and almost 
e,erywhere the condition of snch· com:enilmces as are pro,ided is 
so revolting that it is- impossible to describe. They are also commonly 
situated in almost. inaccessible places, the approach to which is par
ticularly dangerous· at night.. The provision. of ambulances, first-aid 

. outfits, and surgery appliances is exceedingly scanty. There is no 
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v.ashing accommodation. Canteens are not proVided and appear 
to be wwecessary, as n~rly all the men live close to the works .. 

3. In a second neighbOloing district I visited five large. works.. 
The general conditions are much the same as in the' first district,. 
except that a 12-hour day is gene-ral. The boys and men generally 
were in good health, though their physique compared uniavorably 
with that of the employees in the first district. The sanitary accom-· 
mod at ion was again very bad, and there were no arrangements fol!' 
washing. The ambulance arrangements require much improvement. 

4. In a third district, in which I investigated six steel and 
iron works during November and Decembert the conditions varied 
a good deul from place to place. The work is mostly arranged in 
12-hour shifts,. the shops are large and well ventilated,. and transit 
is good. There are some first-rate ambulance arra;ngements, but on 
the whole this wants much more attention; canteens are infrequent 
and washing accommodation absent,. the standard of personal clean-· 
liness among the workers being a. low one.. With rare exceptions 
the sanitary accommodation is revolting and urgently requires 
reform. Wages are good and the standard of living high. Public 
drunkenness was much. in excess of anything I have seen elsewhere; 
and of 165 workers who were examined in detail only 54 per cent 
reached the A standard; there were no clear signs of fatigue from 
overwork. 

5. In a fourth district, an armament center, I visited three large 
wo~ks engaged in steel manufacture and the rolling of boiler plates. 
The work was both very heavy and heavy, the exposure to high and 
varying temperatures was considerable, Rnd at this particular season 
of the year the variations of heat and cold were extreme. The 
period of employment before breakfast was longer than in the works 
visited previously, the breakfast hour commencing at 9 a. m.,. after 
three hours' work. At two of the works under consideration the 
employees go home to every meal, but at the third only those living 
close to the factory avail themselves of this opportunity. The &Yer
age length of shift is 12 hours for the tonnage men. The shifts 
change over weekly, and usually at Sunday midnight. 

The shops were remarkably free from dust. or fumes and tho 
ventilation, light.ing, and general cleanliness were good. In t.he 
rolling mills noise was considerable, and frequently it was difficult 
to hear a "shouting" voice. 

The sanitary. accommodation was at one works very good and 
conveniently situated, having been reconstructed during the past 
two or three years; it was kept in a clean and orderly condition, a 
special man being detailed for this duty. At a second factory the 
accommodation was scanty, inconveniently situated, dark, and was 
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not kept in a clean and orderly condition. At the third the struc-
tural arrangements were falling to pieces and the interiors were 
filthy and revoJting, but I was informed that at last the directors 
have had plans prepared in view of a complete reconstruction. 

Washing accommodation was not provided in any of the works. 
Cloakroom accommodation in the form of cabins or of shelters was 
good in all the smelting departments, but I did not see similar pro
vision in the rolling mills. 

In two of the works the workers gave the impression of living well, 
and this was confirmed by their own statements on the subject. At 
one factory particularly the men were a fine set, many of whom were 
total abstainers, while the remainder were, without doubt, very tem
perate. In the third works the standard of health was not good; 
the prevalence of alcoholic habits has an influence not only upon the 
appetites of the men, but also upon the character of the food. From 
this factory very few men go home to breakfast or dinner, which 
latter meal usually consists of merely a sandwich and a cup of tea 
or other "refreshment," but it was reported that a full meal was 
partaken of when home was reached in the evening. At this works 
there are cabins-clean, well lighted, and containing a stove, where 
workers can make tea or coffee and eat their meals. Canteens where 
hot meals are provided have not been established at any of these 
factories. 

The" first-aid" arrangements were everywhere poor, although_in 
all three works excellent ambulance rooms· were provided; but they 
were poorly stocked with dressings, and such as were inspected were 
untidily kept and soiled. The rooms for this purpose were well 
arranged, centrally situated, and well provided with the necessary· 
tables, couches, stretchers, and basins, but they gave me the impres
sion of being sadly neglected. In one works the ambulance room 
was rarely used and the dressings were done in a "store," where the 
lotion bottles were kept close to a sink full of tea leaves and dirty 
crockery. 

The general health of the workers was good, particularly in shops 
fitted with modern plant. There were no evidences of undue fatigue, 
and respiratory and digestive troubles were not prevalent. The 
chief causes of complaint arose from conditions commonly classified 
as " rheumatic," which claimed a large percentage of those examined. 



INQUIRY INTO THE HEALTH OF WOMEN ENGAGED IN" 
MUNITION FACTORIES. 

THE NATURE OF THE INQUIRY 

1. In accordance with the instructions of the Health of Munition
'Yorkers Couunittee, an inquiry was conducted by ourselyes and .. 
other selected women medical officers 1 and women inspectors,2 whoso, 
services were lent for the purpose, into conditions affecting the' 
health of women workers in certain munition factories. The inquiry
took place between December, 1915, and July, 1916, and included a
survey of factory environment, hours of work, transit, domestic cir
cumstances, etc., together with the effect on the health of the workers. 
as revealed by a medical examination. The medical inspection was:. 
necessarily brief and usually occupied 10 to 15 minutes. Generally 
speaking, the doctors' inquiry was held in a surgery or rest room, but-. 
on s.ome occasions less suitable premises had to be used in order that
the medical examination might take place near the factory shops~. 
to avoid delay and consequent interference with output. In a few 
instances the noise of machinery or the absence of sufficient privacy
prevented a thorough examination of the chest, but it was at least; 
possiLle to ascertain whether the women were suffering from symp-' 
toms indicative of slight or marked fatigue as the result of their fac-· 
tory work. 

SELECTION OF WORKERS. 

2. Groups of workers were chosen to include repr~sentatives of' 
the various proceSses carried on in the factories. An attempt was 
made to select those who had been in employment for at least three 
months, and to nvoid unfairness workers were chosen at random,. 
e. g., every third or fourth girl at a bench. The total number of 
women workers examined was 1,326. The examination was confi
dential and entirely yoluntary as far -as the workers were concerned. 
In practically all eases they showed every willingness to answer 
questions and to submit to the medical examination: 

NUMBER OF FACTORIES VISITED. 

3. Reports were received of visits to 11 factories in England and 
Scotland, which w~re selected with a view to obtaining.a general 
suryey of typical conditions. In every case the management of the 

1 The medIcal officers who took part in one or more inqnirles were Dr. Ada Whitlock 
(Home Office), Dr. Beatrice Webb, Dr. Ethel M. Stacy, Dr. L. M. Chesney, Dr. Mabel 
Campbell, and Dr. Ethel Williams. 

• The women Inspectors who a.slsted In one or more Inquiries were Miss Hilda Mar~ 
tlndale. lIIiR8 H. C. Escreet, and Miss Irene Whitworth (Home Office), Mles E. M_ Gard
ner Ilnd Mi •• E. G. Woodgate (National Health Insurance), and lIIiss E. G. Colles (Board 
of Education). 
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firm were most courteous and did ail in their power to facilitate the 
investigation. 

Factor~ No.1, 105 workers 'eXamined. 
Factory No.2, 82 workers examined. 
Factory No.3, 149 workers examined • 

. Factory No.4, 210 workers examined. 
Factory No.5, 130 workers examined. 
Factory No.6, 70 workers examined. 
Factory No. '7, '100 workers examined. 

.Factory No.8, 170 workers examined . 

. Factory No.9, 156 workers exami:ned. 

.Factory No. 10, 40 workers examined • 
. Factory No. 11, 114 workers examined. 

Total, 1,326. 

'GENERAL CONDITIONS OF EMPLOYMENT. 

4. The types of work in which the women were engaged included 
the manufacture of shells, bullets, cartridges, and fuses, and covered 
a wide range of processes, including employment in danger buildings. 
No workers in TNT, etc., were examined. Much of the labor was 
unskilled or ,semiskilled, so that workers were not infrequently 
changed from one operation to another with little difference to out
put. The following extract from one of the reports indicates the 
type of work carried out : 

Feeding 01 automatic machincs.-If 100 per cent be taken as the maximum 
which can be obtained from any machine, it .isobYious that this can only be 
done under ideal conditions. These conditions are neyer present eyen in a 
highly organized, concern; the material, the machine, .and theminder ,yary in 
changing Pl'opol,tions. It is customary .to allow a percentage for .the machine, 
for time spent in setting .and grinding tools, etc. A furtherpel'centage must be 
allowed for the degree of skill of the worker, and thus, with a reasonably 
steady flow of material, some idea of the result to be obtained can be aimed at. 
In fixing these percentages account Dmstbe taken 'of the human factors iii 
machine manipulation, the tool setter ond the minder. 

The tool setter's .art consists in .making the machine rnnsmoothly; if it ,is 
necessary for tools to be remo\'edfor grinding, he must .remove and replace 
them as expeditiously as possible. It is obvious that the percentage to be 
allowed will depend to a great extent on the skill of the tool setter. In the 
factory under consideration the 'machines .are 'untried,the trained men are 
limited, and each has a gang of learners under him. 

'Very little skill is required 'from the machine mlnder and in this factory 
almost all are 'being taught the work from 'the 'beginniI,lg. In order to -attain 
anything like proficiency, dexterity ·Is neceSSRrY and experience tells. It 
was stated on all sides thnt it is difficult to lay down nny hard and fast rnle; 
one individual may, pick up the work nt once .and ... earn her money" the first 
day, while another mny take longer and neyer .attaln any .great speed. The 
human 'element enters ·~ven into the feeding of nickel .. cups" into the revolv
ingdisk of a machine 'which is ·-to "draw them through" toa stage nearer 
their finish as .. envelopes "; it is possible to miss holes as the disk revolYe9 
through tiredness or inattention. It is even possible to intro\luce variableness 
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lute the tendiBg of a metal slide full of cartridge roses which desrendtnto a 
.. ta.pef"lng" macb.iJ:le; .the sfule must belrept full, the ·cases must IiIe fed In 
with thelr heads in tlie same way, they must lie evenly side by slue in tIle 
8l[de, or the ver1 dencate1y constituted machines whIch deal with them will 
be thrown fMt ~ geM IIlld reqnire the -spendIng -of much skilled time and 
attention before a.ga.\n betnglible to "'wk. 

Letlle work requtrelt slight\), more ~eentmtion tl:!an thellutomatie machines 
and is. 1n the workeri!' language. iiJigbtl.., moril .. tedious," 

Power anll hand-press work require considerable concentration. as the nervOW! 
strll[n Is not slight. Risk of accident is alw~s present. and experience Is 
n~_ry In order to ovet"~ the timidity attendant on this. Though the risk 
Is greater OD a flOW'eI" pre8iI. the wocker's variabl-llty is eqUlllly great. 1f not 
creater, 011 a hand press, where museular 'acti()ll ~tets into aeeount as 'WilU 
as melltal sUliia. 

E.l'aPliN4nI1..-ExlIIDining Is said to be the most .. tedious" of the overations; 
It Is the one which requires most thought as well as close attention. The 
entminer's work Ues tn the appl!cation of her own inteTIfgence te the object in 
hand. She has no artificial lIid of gonge. machine. « scales to help "her. St10 
ruust think. howKer slowl1 she does it. and her experience will teN tIDt so 
much In the direction of manual dexterity. though this is of great lIBsistance. 
118 of Quickened .Intelligence. . 

IAUM &eiwh _k. som6 infl&l."mgoontact with Zead. some fIOt.-This work 
requires no skill at all; it merely cons'sts in dropping lead pellets into nickel 
.. em'elopes," as the outer shell of the bullet is called. 

Bullet weighing .and case and bullet gauging Can also be performed withmtl: 
experience and to some extent meehamieaUy. thoogh here. as in the above and 
other operations. experience tells. The worker is -0nly _ ooBcerned to 'Watch 
the scales or the gauge and k.eep Ulem in use. JWd her variability -depends on 
how constantly she does It. 

1I0URS OF WORK. 

5. The long hours of work were frequently complained -of by the 
workers, and in some cases the hours worked were undoubtedly exces
siYe, as, for example, in factory No.4, where women were employed 
17 hours weekly and 15.5 per cent {)f the workers showed evidence 
of marked fatigue. At factory No.8 the hours were also long in 
most departments. The fonowing table showl! the hours worked 
in a large shop in this factory = 

Sbilta. 
Longest w!k':J" per 

spell week 
witheut . (excluding 
break. meals). 

Doy.hilt: 
Sunday-Frld .. y.'·' .•..•...•.•.•.•.•........•.••.•..••.•.•••• 1[8.8~i.~ ~h"urs. •. 

e.tlln!ay. 7-1 ..•.•...•.....•••.•.••.••••.••..•••••..•.•••.••.. 
Night shift: 

Sunday·Frlday. -,., ••••.••••••.••...•.••••••.••..•••••••.•••. 

-9aturday. lIiI. 
(Shi& ehaIIged weeldy.) 

4-4. 30 
8. 3(f-9 4 hours .•..•.•••••••••• 

10-11 3 holUS._ •• 
~.30 

1[5-5.151 

63 

... Unofticial" mealtimes. '!'he .. ""kers do notleave their machines. 
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The report states: "The workers did not, as a rule, object to night 
work, but there is a strong feeling among them, which is practically 
unanimous, th,at the hours should be shortened. They have made up 
their minds that work should stop n'ot later than 6 o'clock, and that 
they should have one day off in the week-Saturday being the day 
usually suggested. The .chief argument brought forward in favor 
of this alteration is that from 6 to 7 p. m. very little work is done. 
Most workers have' earned their bonus' by that time and they will. 
not start on a fresh lot of work. They sometimes' help along the 
lines,' i. e., help any workers who have not earned their bonus, '01' 

they spin out the cleaning of their machines which could be done in a 
very few minutes, or they 'stand and rest at their machines,' not 
being allowed to sit down. The reason generally given is that they 
are' properly tired-out' by 6 o'clock and 'would not be fit for work 
next day if they did more than that.'''' 

At factory No.3 the following hours were worked: 

Hour. worked. Meal hours. 
Longest . Hours 

spell with, worked 
out meals. per weeJc. 

SCHEME A. . 
Day:·· . . . . 

Sunday,8.3()-5 ....................... Sunday 123G-I30 . .} " . 
Monday-Friday, 6-6.30 •••.••.....• ·1 f Mondai-Saturday; ·s:i&:8.45,· i2.3O: i:30 4 hours ••. ~ 
S~turday, 6-6 •••.•.•••••••••••••.••. ~' 

~~ . .' ' .. 

Sunday, 5.4{i-5.45···················llsunday_Friday 9 on 1030 2" 0 15 4' h urs. Monday-FrIday, 5.45-5.45 ....... ., ___ ~~ , .. au- • J .~. _0- ,,0 ... 
Saturday, nil. 

SCHEME D. 
Day: 

Sunday,8.3()-5. ..................... Sunday, 11.30-12.30 •••••• : ••••.••.•.••. } • 
Monday-Friday, 7-7. .....••...•.•.. Monday-Friday, 1l.3()-12.30, 4.3()-5.... 41 hours, •. 
Saturday, 7-5 .................. ,.... Saturday, 1l.3()-12.30 ................. . 

\Night: . 
~:mday, 7-7. • ..•. . ................. Sunday-Friday, 10.3G-ll.3O, 3.3()-L... 4 hours .. .. 
monday-Friday, 7-7 ............... . 
Saturday, nil. 

. 67 

63 

69 

63 

Here" several worJrers stated tha~ they found the hours very long, 
and that the night work was more tiring than day work, but few 
strong representations were made on these points, and often the 

. contrary was stated. On the other hand, there was strong and 
widespread feeling against Sunday work, both day and night, more 
especially Sunday night. In spite of the extra shilling given for 
Sunday work a strong desire to have this day free was expressed by 
a considerable number of workers." Indeed, Sunday work was gen
erally found to be unpopular. 

At factory No.1 it was found that output was greater when 8-hour 
shifts were worked. At this factory the periods of unbroken work 
were sometimes as long as five hours; in these' cases, owing to diffi
culty in transit, workers were sometimes six or seven hours without 
rood, and stated that" on reaching home they were too tired to eat." 
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This arrangement was particularly unsatisfactory in view of the 
number of young workers under 18 who were employed. 

LOST TIME. 

6. Inquiries were made of ·the . workers as to lost time and their 
reasons for remaining away from work. It was not easy to. obtain 
reliable data. 'At factory No.8" no records of lost time have been 
oLtained from the firm in respect of the workers interviewed, but 
fl·om their statements it appears that this must have been consider
able. There are a. few very regular workers who take a pride in not 
losing time, and there are others who' ca.n't. afford to stay:away'; 
but there are many who have been away a good deal on aecount of 
illness, and who, apart from actual illness, take a day.or a night off 
for a rest when they are feeling tired or run down. Some.make-a 
practice of taking a day off once a week or once a fortnight, and 
maintain they work better in consequence." In regard to. factory . 
No.3, it was stated that" with few exceptions the amount of time 
lost through illness or other reasons is remarkably little considering 
the long hours worked and the long period for which they ha.ve been 
worked. There are about a dozen cases of illness lasting j;hree 
weeks and upward, but apart from these, periods of absence were 
short and few according to the workers' statements. An odd day or 
a ' breakfast time' was taken occasionally when the worker was feel
ing 'tired out.' Records of time lost during the last four months 
by 74 of the workers interviewed have Deen supplied by the firm, 
giving the total number of whole days lost as 121' (i.' e., 1.6 per 
worker), and the number of 'quarters' lost as 60 (i. e., 0:8 per 
worker)." On the whole, the timekeeping was good, and the women 
only absented themselves on reasonable grounds. . 

POSTURE. 

7. At certain factories an unnecessary amount of standing seemed 
to be enforced. In some cases this was due to insufficient seats, but 
in many cases it was stated that foremen did not allow girls to sit 
even while their machines were being repaired. At factory No.2 
"girls in one hut who work standing and have considerable inter
vals when they are kept waiting for work complained that they 
had no seats which they could use during the intervals." .-

At factory No.1, " in the head-turning department where the work 
is heavy, the workers complained of the refusal of the foreman to have 
them supplied with stools. They all stated that they could work 
better sitting than standing, and many complained of faintness and 
exhaustion caused by the continuous standing. In consequence of their 
protests eight stools had been provided to be shared among 14 peopie, 
but no more could be obtained. Before we left the factory the fore-
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man underio(}k .that each of these workersshQwd be supplied with a 
stool as quickly as possible." 

At factory No.8, "many complaints were received that workers 
who usually stand at their work were not allowed to sit down at all 
during working nours-even when tooir machines were being re
paired ·or they were kept waiting for work. Appar~ntly the foremen 
.are afraid that if they sit down at all they will be reluctant to get up 
and start work again wlMm the machine is repaired." At another 
factory "complaints were made by som~ of the workers in the head
turning department that they had no stools and were never allo.wed 
to. sit do.wn even whetn waiting for work.or for repairs ,to. their ma
ciJ.ines.. As each worker is in charge of two machines they state that 
they must stand while actually working, bui would be glad of the o.P
prutunity .0£ sitting down in the intervals of waiting for work; etc. 
In the heading depa.rtment and the hand .cut-off department (eases), 
w{)rlrers expressed :II. wish for stools and said that their work could 
be done equally well sitting or standing. In the finish press (bullet) 
department and the:6nal view (~) department, complaints were 
made that the number of stools provided was insufficient and that 
rome workers had to stand in <:onsequence. 

At (lne factory general muscular pains were found to occur in 26 
per· cent of the workers examined, and a number of the elderly 
womeneomplained of the fatigue of standing all day; at a reexami
nation of these wo.rkers six nl0nilis later seats Md been provided 
a.nd complaints of fatigue and backache, etc., had markedly dimin
ished. 

NUTRITION. 

S. A satisfactory standard of nutrition is of the highest importance 
in maintaining a proper level of physical efficiency. This is depend
ent indirectly on many factors, su.ch as do.mestic conditions, fresh 
air and exercise, wages, convenience of transit, etc., but the most 
urgent requirement is the provision of proper meals at suitable hours. 
The association between a satisfactory diet and good physical health 
was usually clearly observed. For examp)e, at factory N 0. •• 11 it was 
noted that the 'Women who as a whole were exceptio.nally robust ate 
.. w4 i.rt:t..'p.rly solid and suitable meals; in addition they worked under 
good hYnienie conditions, and for the most part lived near their work, 
factors w1.ich contributed to an excellent standard of general health. 
At factoz:y No.9 the meals were also. adequate and subsuntial in the 
great maJori .. y 'Of cases, a typical dietary being as follows:-

On rising _________ Tea; toast or biscuit. 
9 a. m _______________ Porridge; ham and egg; toast or bread; tea. 
n fl. m------..:\ ______ Frnit. 
1 }l).m-'O------\~----soup; meat and potatoes; sometimes pudding; tea. 
3.45 p. m--------.::.:.-;,.~..,lJt or cake. 
6 or 7 p. m-------___ .PlainVea, sometimes fish or egg. 

') 
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In contrast to these examples, in the case of factories 1 and 2 there 
were difficulties of transit, the factory environment was not always 
convenient, and unduly long intervals often elapsed without food; 
neither factory had a welfare supervisor. The proportion of workers 
~howing marked fatigue was high. The report on one of these fac
tories runs: 

" The arrangements for meals at the faclory appear to be far from 
satisfactory. A. dining room is provided with pipes for heating up 
food previously cooked, but with no other cooking facilities and 
practically no attendan~. The girls describe the toom as dark and 
cheerless, and many prefer to eat their meals in the workroom or 
cloakroom. The arrangements for night workers are particularly 
bad. Hot water is obtainable for making tea, but nothing can be 
warmed up at all, and the workers unanimously expressed the opinion 
that their work and health would benefit if they could have some
thing hot in the 2 to 2.30 a. m. interval when they are feeling cold 
and tired." In· another case "for 7 shops employing nearly 3,500 
women by day and 2,590 by night there are 2 canteens run by 
caterers with accommodation for 750 at one and 300 at the other. 
In addition, a third canteen is shortly to be opened which will pro
vide for another 500; i. e., there will be canteen accommodation for 
1,550. As all the workers have their chief meals simultaneously and 
as night shifts are continuous this is quite inadequate. Moreover, 
the second canteen is hardly patronized at all; the reason given for 
this is that the workers do not like it-it is too far to come to during 
the night in the dark. The girls from shop A have to come out from 
an exit some distance down the road. The firm have one mess room 
for the use of girls in shop B; here the food is well cooked and the 
workers much appreciate it; there is room for all employed by day 
or night. There are facilities for warming brought food in shops 
A and C." In this case also the amount of fatigue observed was 
considerable. 

In factory No.3, the workers were in good health as a rule, while 
"the canteen arrangements appear to be fairly good and to be ap
preciated by the workers. The food provided is of good quality and 
variety and is sold at a moderate price. Soup can be had for 1 d. [2 
cents], meat and vegetables for 4d. [8.1 cents], and other dishes at 
corresponding prices. Many workers bring their own food to be 
cooked or warmed up. The workers appear on the whole to be well 
fed. Most of them before starting in the morning have a cup of tea, 
with nothing or very little to eat, and have their main breakfast at 
the factory." 

9. Speaking generally, it was satisfactory to note that the workers 
realized their need for nourishing and substantial food, and were in 
fact eating much better meals than many of them were accustomed 
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. to before the war. This had certainly ha.d considerable influence in
enabling them to ,stand the strain of long hours, etc., as well as they. 
have done. 

TRANSI'f. 

10. The arrangements for transit showed much variation. In cases 
where the workers lived near the factories, e. g., factories Nos. 9, 10, 
and 11, they were not only spared the fatigue entailed by a journey 
in a crowded train or tram before and after work; but they were able 
to take many meals ·at home and had increased time for exercise and 
recreation; this certainly had a distinct effect for good on their health. 
In other cases the· difficulties of transit were acute, as is instanCed by 
the following examples: " The length of time spent in traveling is a 
noticeable feature in connection with this factory. This is partly due
to the fact that a number of workers come in daily from outlying 
districts, but it is also largely attributable to the exceedingly bad car' 
service, about which there was universal complaint. In the morning 
workers often have to allow twice the time that would ordinarily be· 
taken to travel the distance to the factory, and even·then they are 
frequently late. It is. said to be not uncommon to wait 20 or ·30 ._ 
minutes before being able to get on a car, and then a worker considers 
herself lucky if she finds standing room." (Fn.ctory No.9.) 

In another case the medical officer remarked: " It is noteworthy that 
a comparatively large number of workers live at some distance from 
their work-in 57 cases out of 149 the journey occupied at least 30 
minutes each way. Frequently car journeys. took 45 minutes, and 
many complained that cars were both late and crowded. The fatigue 
of standing in a crowded car after a struggle to gain admission adds 
considerably to the severity of the day's work, and many of these girls. 
complained ·of muscular pains in the feet or back .• Expense of transit· 
sometimes proved a difficulty-one or two workers walked to ·save· 
fares, including a widow aged 53 years, whose journey took one hour 
each way." (Factory No.3.) 

At another factory" many workers stated that the trams were ir
regular and crowded, and that they often had to wait a considerable 
time--sometimes half an hour or more---in consequence. There were 
many complaints also as to the overcrowding on the brakes provided 
.by the firm to convey workers to and from the tram terminus (25-30 
minutes' walk from the factory), many saying that they preferred 
walking to joining in the struggle for a seat." (Factory No. 1.) 

PERSONAL HYGIENE. 

11. At most of the factories the facilities for washing were un
duly limited, cloakroom accommodations was scanty, and sanitary 
conveniences were not always adequate in number. The absence of 
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reasonably good arrangements for cleanliiless, etc., can not fail to 
exercise some detrimental effect on the health. 

The report on factory No.. 2, for example, states: "The washing ac
commodation is worse than the sanitary accQmmodation. There are 
only three basins with cold water (no SQap or towels) for the whole 
of the fuse department-aOO women and girls, of whQm only-about 18 
actually handle mercury, hut all get dirty and want provisiQn made
fQr washing. The girls whQ lacquer c.omplain most bitterly. In the
• A ' department 52 women handle CQrdite and gunpowder, but there 
are nQ washing facilities. The 66 girls in the emergency shQP are. 
equally &trong in their statements that they need washing accommo-· 
dation, but have n.one." 

AnQther report states: "The washing cQnveniences, which seemed' 
hardly sufficient, c.omprised basins with cold water laid .on. Very few' 
towels were pr.ovided, and the w.orkers purchased their .own soap." 

Again: "In the bullet department there are only nine basins: 
with cold water and nailbrushes pr.ovided for 130 girls, 30 .of whom 
handle lead. Soap can nominally be obtained frQm the ,forewoman" 
and t.owels, c.onspicuous by their absence, are supposed t.o be pro
,-ided biweekly to each .of two sets of basins. Complaints are made.· 
by foremen that towels, etc., are stolen And the wQrkers c.omplain of' 
lack of accomm.odation. Very little washing is done, I think~ 
r.lth.ough the girls' hands get black." In another. case "washing 
facilities are quite inadequate, w.orkers in some departments being 
unable to wash their hands at all bef.ore meals, th.ough at m.ost pr.oc
esses they become yery dirty. lIany state that they clean their hands: 
with oil, though they are not supposed t.o use oil for this purpose; 
others wash their hands in the water running from their machines. 
EYen those who handle lead do not always wash their hands before 
mea]s; these latter state that five minutes is allowed for washing, 
and that hot water is provided but no soap- or towels." 

Washing facilities in the factories have, no doubt, been improved 
since the reports were made. Another difficulty experienced by the 
workers is in .obtaining hot baths. Many use the public baths, but 
these are not always convenient, and may be crowded. 

MEDICAL INQUIRY. 

12. As the result of the medical examination, the workers have 
been classified in three groups: . . 

A denotes apparent good health. 
B denotes those showing signs of fatigue or ill-health. 
o denotes those shOwing marked fatigne or ill-health. 
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The results were as follows: 
, 

Number 
A (healthy). B (olight fatigue). C(markedfatigue ). 

EDgland. of .... orkers 

Number. Ipercentllge. examined. Number. Percentllge. Number. Percentllge. 

Fa"tory No. 1. •.. 105 62 59.0 III 80.0 12 11.0 
Factory No.2 .••• 82 50 61.0 22 26.8 10 12.2 
Factory No.3 .... '149 98 65.8 « 29.5 7 4.7 
Factory No.4 .... 210 129 61.4 69 32. 9 12 ,5.7 
Factory No.5 ••.. 130 65 50.0 50 38.5 15 11.5 
Factory No.6 ..•• 70 37 62.9 25 35. 7 8 Jl.4 
Fatltory No.7; •.• 100 '38 38.0 49 49.0 13 13.0 
Factory No.8 .••• 170 68 40.0 82 48.2 20 lL8 
Fatltory No. fl •••• 156 107 68.6 40 25.6 9 5.8 
Factory No. 10 ••• 40 26 115.0 11 2'/.5 3 7.5 
Factory No. 11 •.• 114 83 72.8 28 24.6 S 2.6 

TotaL ..... 1,326 763 57.5 451 I 34.0 112 8.5 

AILMENTS. 

13. As the medical examination was conducted by several medical 
officers, allowance must be made for the personal factor in consider
ing their findings. A table 1 is attached ghing percentages of the 
most common defects found at each factory. The ailments most 
frequently observed included indigestion, constipation, 'headache, 
anemia, and muscular pains. These are all frequently met with 
among woml'n workers and can not be attributed specially to muni
tion work. The great difficulty in estimating their precise impor
tance was the lack of any control investigation or data. In some 
cases the ailment had undoubtedly been caused or accentuated by 
the conditions of factory work; in other cases it had existed before 
beginning munition work; in others, again, the workers expressed 
themselves in better health than formerly. 

Indigestion in many forms was noted, but occurred less frequently 
than had been anticipated. Pain after food was fairly common, but 
was often explained by an unsuitable choice of food, particularly on 
the night shift. 'The amount of tea consumed is large, but the tea 
seemed practically always to be freshly made and was drunk at once 
, so that ill effects were probably not produced as a rule. 

Constipation was more marked than' appears from the table.1 

Most workers seemed to take aperients fairly regularly and in con
sequence of this habit may often have reported themselves as not 
constipated. In one factory the practice of taking aperients was 
most noti~eable; nearly all the' workers and especially the younger 
ones, took salts, usually with their morning tea, two or three times 3. 

week, before beginning work. Lack of appetite was most frequent 
on the night shift, a considerable number stating that they could not 
eat substantial meals in the night. Many had no desire for a proper 
breakfast. The teeth were often carious and septic, but no constant 
association between indigestion and defective teeth was observed. 

1 See pp. 178 to 181. 
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Headache was often an accompaniment of anemia or constipation 
and in other cnses 'Was doubtless de to eyestrain. b two ca~ 
where a seccmd medical examinatiozt was eondueted six months after 
the previous one it was found that 10 to 15 per rent of the workers 
had obtained delltal treatment in aecoroance with medical advice 
and the amount of headache was appreciably lessened. 

AfUmUJ was partieularly eommon where a.lTlUlgements for meals 
were not satisfactory and difficulties of trust existed. It was lISll

ally relatiwly slight iB degree, and no case of really seve-e chlorosis 
.. 'as discovered.. Some workers were classed as " C " in whom anemia. 
accompanied by a marked hemic murmur was noted. ' 

MU8Cfll4r plJ.ina, foot ache, -etc., often due to prolonged standing, 
were common, especially in the case of workers who had not become 
accustomed to the work: or had not a good enough general physique, 
to withstand the fatigue. Few cases of IWU'ket fiat foot were note~ , 
and the foot ache usually disappeared to a great extent, though tht' , 
feet and ankles of girls obliged to stand during the whole shift were 

'. apt to become swollen toward the end ()f the day or on the night 
shift. 

A sman amount of orgf1lAic lliselYJ8 was detected, usuany either 
early phthisis or heart disease. A few of these women ~ere obvi
ously unfit to continue their work: in the existing -COnditions, but 
ethers, especially the heart cases, had not apparently su:/fered iJl 
henlth. . 

DiBorileTY QI m.eft8tf"l.U1i:w... occurred in a <lertain proIXtrtion. of 
workers, and in some cases these had increased with factory li~ 
usually either in young workers unaccustomed to standing or in 
older women with climacteric symptoms. Here, again, the effect 
of the conditions of employment was less marked than had been 
anticipated. The provision of a rest room, conveniently situated, and 
in charge of women attendants or a nurse, is most desirable. At one 
factory the girls did not care to avail themselves of the ambulance 
room, as it was in charge of a male attendant and was also visited 
by men workers for the treatment of minor injuries. 

. SPECIAL POINTS OF INTEREST. 

14. Some special points of interest which emerged from the find-
ings at certain factories are worth recording: 

(a) Effect of factory life on married women. 
(b) Length of service in relation to strain. 
( c) Relation of age of workers to fatigue shown. 
(d) Eye-strain in relation to factory employment. 
(a) Effect ()llactM"!flife 0'11. fTUl.1"f"ied 'lCO'men was observed in twe 

medical examinations carried out at Factory No.4 within six montllli 
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of each. other. In the first case 210 workers were examined, and in 
the second 116 pf the same women were seen again. . 

The married women reexamined at the factory included 31 per cent 
who mentioned difficulties in home conditions or suffered from the 
strain of night work, as they often obtained too little sleep during 
the day. Chronic rheumatism occurred in 12 per cent. Ten women 
had remained quite healthy; these included young women either 
without children or who undertook no household duties, and a pro
portion of elderly women of over 40 years of age, of th~ charwoman 
type, who were especially strong and wiry. Several mentioned th,e 
improvement which had resulted from their being given work at 
which they could sit instead of having to stand; and some had 
ceased night work. 

Married women interviewed in their homes had left the factory 
;for reasons of health in 26 per cent, or on account of low wages and 
long hours in a similar proportion (26 per cent). Some had secured 
work in other factories in the district where no Sunday labor was 
required. An additional 15 per cent had left on account of preg- .' 
nancy, .and 15 per cent had ceased going out to work either ·for h,ealth 
reasons or for home affairs. One case could not be traced, and one 
worker.had left on account of chr~mic rheumatism. 

The numbers under consideration are too small to afford definite 
conclusions, but in reviewing these cases the general impression was 
obtained that the long shifts and night work, in addition to home 
duties and. worries (often associated with insufficient sleep), formed 
too heavy a burden for the average married woman . 

. (b) Length of service in relati'on to strain. 
(Factory No.3: 134 workers reViewed.) 

Number 01 workers c~idored (total 134) ..•.•.......•. 

Percentage of healthv workers .•••...........•....••.. " 
Dige9tive disturbances _ ............ .................................................. .. 
Iloa1ache .••..•...•................. : ...•........••..•. 
Faintnoss .•..•......•.................................. 
Anemia ............................. __ "'" .,. ....................... _ ......... . 
Muscular P~\ins ...... : ................................................ _ ........ . 
Sle3plcssuoss ••..•.•.••..•.....••••••••••••••••.•••.•••. 

:Hi months. 6-9 months. 

15 
Percent. 

33 
3:1 
20 
7 

Z1 
Z1 
13 

43 
Percent. 

9 
29 
42 
29 
16 
9 
9 

11-12 
mont.hs. 

37 
Percent. 

19 
28 
49 
32 
24 
19 
19 

12 months 
and over. 

39 
Percent. 

38 
20 

'28 
13 
33 
21 
20 

Muscular pains·occurred in 26.6 per ('ent of workers between three to !;ix
months and were at firs't probably largely due to general bodily fatigue, un
familiarity with machinery, etc. They appeared to pass off as the girls became 
accustomed to the work and from six to nine months were present in only 
9 per cent. The condition continued throughout factory life in an increasing 
degree and was found among 20.5 per cent of workers who had been more than 
one year in the factory. In such cases it seems due to fatigue resulting from 
the nature of the work, possibly accentuated by difficulties of transit or general 
causes. 
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Headache and faintness were slight In the first few months of work, but 
steadily Increased between 6 and 9 months and 9 and 12 months, when the· 
mllxl!num was reached. the figures being 48.9 per cent headache and 32.4 pel;" cent 
tulntneK8. From this point came a decline, and the figures over 12 months' work 
strongeHt workeJ"A, and It Is worthy of note that 38.4 per cent of workers over one· 
year's standing were found to be tree from any physical defects. 

Anemia was fairly marked between 3 and 6 -months, possibly owing to new 
conditions ot life. The healthiest period seemed to be from 6 to 9 months. 
",'hen the perccntnge was 16, but the figures steadily rose as factory life. cop
tlnued, reaching 33 per cent in workers of 12 months and upward. 

81eel'leKKness was most marked between 9 and 12 months, especially in those 
on nIght duty. After this the habit of ·sleep was again established except in the 
cuse ot a few elderly workers ot many years' stanlling, where possibly factory 
work was not the main cause ot the condition. 

The numbers are too small to form anything but a rough-guide, but 
tend to show that for the first six months of factory life the work is 
usually fairly well borne and the effects of night duty show little ill 
J·esult. In the six-twelve months' interval the strain begins to pro
duce effects on the weaker members of the factory, and an increased. 
amount of headache, dizziness, and sleeplessness is experienced, espe
cially on night work. The data concern, of course, only those found 
at work, and are no cri.terionof what effect may be produced upon 
those-and their number is not inconsiderableo-who for various rea
sons give up industrial employment after a short trial. . 

(c) Relation of age of workers to fatigue shown.-Exam'ination 
of 210 women and girls at factory No.4. It should be noted that the 
hours of work at this factory were then exceptionally long.1 

A table follows showing the relation of the age of the workers to the 
amount of fatigue experienced. It will be seen that 44 per cent of 
the workers aged 14: were suffering from slight or marked fatigue 
when medically examined, although the majority had been employed 
under four months and some of them for a much shorter period. 
Among the workers aged 16 to 20 about 55 per cent found the long 
hours tiring. The heaviest proportion of those suffering marked fa
tigue occurred in the age group 30 to 40, but here it should be re
membered that these numbers include a proportion of married women 
in whose case conditions of home work aggravated the strain of fac
tory life. 

A decline in signs of fatigue is noticed in the age group 40 and 
upward, among whom were several elderly women of a wiry type . 

• The .... port states: .. Young person. of 14-18 year. have been employed the 77 hours 
a week continuously, L e., ~londay-Frlday, 7 •. m.-9 p. m.; Saturdays, 7 a. m.-5 p. m.; 
and Sunday, 9 a. m.-4 p. m. Meal times amounting to 1l hours were required by the 
order, but only 1i hours have been given In many departments, one break being omitted 
and a COlltiJluou~ spell of 7 hours being worked." 
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, .Age. 

14 .•••.•••••.• _ .••••.•• _ •••.••••••• _ ••••• _. _ •••••••• _ ••• 
1Jj •••••••••••••••••••••••••••• - •••••••••••••.••••••••••• , 
1&-:1Al ••• _ •.••••••••••••••••••••••••••••• _ ••••••• _ •• _ .•• _ •• 
l'»-3O ••••••••••••••••••••••••••••••••••••••••••••••••••• 
30-40 ••••••••••••.••••. _ .••••••••••••••• _ •••••••• _ •••••• 
40 and over .•.•...•.•.........•................• _ •••.•. 

Total ••••.•••• _ •••• , ••.••••• _ •••••••••••••••••••• 

Number<ll' 
... or1cer8 

examined. 

25 
15 
·w 
63 
80 
12 

210 

No obvi~ 
QUS·signs. 

h_. 
66 
7a 
~5 
49 
40 
68 

Fatigue. 

; 

SUght. Marked. 

Per_. .Per cent. 
28 16 
20 7 
43 13 
40 11 

'110 110 
,25 16 

A second medical inspection of 116 of these workers six months 
later revealed that on the whole the young workers (aged 14 or 15), 
showed improvement in health since the previous examination. 'Of 
39 ,girls, 20 were ,quite ·healthy, 7 showed slight signs of fatigue, and 
12 were no longer at the factory. Those who had 'left had usually 
been removed by their parents on account of long hours or dislike of 

. night work. 'The ventilation of the main shop had been improved 
lind ·defectsdue to faulty temperature were no longer marked; on 
the other hand, the July inquiry showed a rise of 10 percent in the 
lIumberof 'cases suffering from marI{I~d fatigue (possibly in part due 
to unsuitable ~rrangenients for feeding). 

(d) Eyestrain in relation to faetoryemployment.-This point 
was considered during the examination of 156 workers in factory 
No.9. In contrasting the eye conditions found in different shops in 
this factory it will be seen that most defects occurred in the fuse 
department where fine processes were in operation involving close 
attention and considerable likelihood of eyestrain. In the work of 
machining shells only 18.7 percent of eye defects were noted, but in 
the fuse department the proportion of eye defects reached 64 percent. 

The following table gives the results of inquiry as revealed by the 
workers' statements or by the more obvious signs of eyestrain: 

M""hining ~Y~C~J Fusede-
IIhells, luses. partmenl. Total. 

Number of workers examined ........................... 1 ___ 32.-l-___ 23_I ____ i ___ _ 101 156 

Olllsses previously worn .......•.•..•......••.•• ::-....... 8 1 
Glasses obtained since working in factory .. _ ... _ ••...........................•.. 
Glasses crbwned but nat worl1 ••••••.••••••••••.••••••••••••••••••. ' 1 

11 15 
8 8 
4 5 

Probahly need glasses.................................. 2 3 

X=:~~i~~O!t~I1~~t.~.~::::::::::::::::::::::::::::: ····'·····3· ~ 
10 15 
19 21 
'10 18 
11 13 

2 4 ~~~~~:I~~~~::::::::::::::::::::;:::::::::::::::::::: """""}" ~ 
I------·~-----:-----~------lsi 75 118 

It will be noted that in the fuse department 8 per cent of the work
ers'were obliged to obtain glasses' since starting factpry work, 19 per 
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eent complained of eyestra~ of whom. 12 per cent foun.dsight difii· 
cult on the night shift, and 2 per cent found the eyestrain inc:rea:sing 
in senrity. Besides these, 10 per .cent appeared to have tat.ent -eye
&traw &8 showJil by ~e headache, blepharitis, etc., and. ;pr-oOO.hly 
required to hue their eyes tested. Conjunctivitis 'Was present iD 
11 per cent. Many workers complained of the artifieiallight falling 
directly on their eyes, and others said thltt the refleetion of the brass 
l!"Ora: of the fuses was .dazzling. The utificiallighting in the factory 
was by electric lights placed over thebenehes. Owing to difficulty in 
train service it was ;ll:()t possible to visit the factory during the night 
lihift in order te watch the effect CD the girls, or .to observe if shades 
could be adjusted without ,undue interferenee with the work, but this 
point appeared to need consideration. 

On the other hand, it must be remembered that cases ·of .eyestrain 
&r freqlM!nt headaches roilY not be due entirely to factary t:onditions. 
Seyeral girls had been warned at ·school by the school medical officer 
that their sight was defective, and had neglected to obta.ingla£ses. 
Five workers had obtained. glasses but did not wear them; in one 
instllDOO the previous .oeeupation cf dressmaking was probably re
sponsible for the initial eyestrain. and in another case a girl Wh6 

had previooslybeen a d{)mestic servant now visited the cinema three 
t..imes a week illthough su6ering from marked eyestrain. It is -also 
probable that some of the .employees were still feeling the effects of 
o"ertime and seven days' weekly work, which had reeelltly been 
discontinued, and SOOHl visual improvement might be expected on 
subsequent examinations. 

.SUMMARY. 

15. It is unfortunately impossible to compare the findings based 
on the reports from the factories visited with the results of investi
gations carried out in nonmunition factories in time of peace, but 
they have in themselves considerable interest, and though the num
bers are not large they at least show the general physical condition 
of the women workers in the earlier period of women's labor in 
munition factories. Factory conditions which were then unsatis
factory have probably been remedied in most cases, means of transit 
have been improyed, canteens provided, welfare supervisors and 
nurses appointed, unduly long hours reduced, etc., so that the descrip
tions quoted from the reports do not necessarily hold good now; they 
f;en"e, however, to indicate the circumstances in which the work was 
carried out and the discomforts which had to be faced by the women. 

The medical findings are on the whole satisfactory. Most of the 
inspectors had expected to diseover far more fatigue directly attrib
utable to the' conditions of work, and were agreeably surprised at 
the general physical eondition of the workers. Several suggestions 
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may be put forward as explaining the relative absence of marked 
fatigue.' _) ~ 

In" the first place, those who felt fatigue most may haye left the 
factories, and so failed to come under review; indeed, in the reex
amination referred to above, only 116 out of the original 210 were
present six months later. 

In the second place, the dietary was in most cases more ample and 
suitable than the workers had been used to previously. "\Vages were 
higher and more money was spent on' food. The women were begin-" 
ning to realize that they could not do their work' unless they had ' 
substantial meals, although there was still too great a tendency at" 
the canteens to sele'ct pastry, chips, etc., instead of a proper dinner' 
of meat, vegetables, and pudding. Food brought from home was" 
often excellent in quantity and quality. 

16. Again, although the hours of work were long, they were not' " 
usually increased by domestic work at home. Girls in lodgings or 
living at"home were able to pay sufficiently well to be excused from' 
housework, though; indeed, there was usually no time in which this " 
could be performed. A reason sometimes gh'en for not desiring an 
B-hour instead of a 12-hour shift was the fact that in the former 
ca"se the girl would be required to do her share of housework which 
she escaped with the longer hours. Married women, howeyer, espe ... ' 
cially when they had young children, frequently found' the' strain 
of house and factory work too fatiguing. Further, the factory work, 
though often monotonous and tedious, was not asa rule particularly 
exacting /lnd the workers were not putting forth their whole energy 
all the time. If they had, there would certainly have been far more· 
fatigue observable. The- excitement of· doing "war work" and 
m~king munitions added a zes~ /lnd interest to the work which."· 
tended to lessen the fatigue experienced, and the courage, perse-. 
verance, and patriotic spirit exhibited was largely induced by the 
Imowledge that the special efforts made had a common object,. 
namely, to assist the men at the front. 
" 17. Night work proved less exhausting than had been feared (ex
cept in the case of married women with children). A fair propor
tion of girls preferred it to the day shi~t partly perhaps because of 
the higher wages earned and partly because they then gained a little. 
time for recreation or shopping; most seemed. able to sleep sufficiently 
well by day. There were comparatively few indications of nervous. 
irritability,etc., pointing to lack of sleep. 

1~. But although the results of the inquiry ar~ on the whole en
couraging, they certainly emphasize the importance of adequate pro
vision for the health and comfort of the workers. It is probable 
that as the work continues over a long period and the noyelty wears 
off the strain will become more serious, the standard of physical 
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efficiency will b~ lowered, and the output consequently decreased_ 
unless care is taken to avoid unnecessary burdens and to secure such, 
amelioration 8S is practicable. The provision of well-managed'can-
teens, for example, is particularly important as the cost of foo<1 
in~reases; suitable lodgings or hostels are more needed 'as factories-' 
enlat'go and wot'kers are encouraged to come from it. distance; hours, 
of work should be restricted within reasonable limits, with suffiCient. 
pause .at the week end and with periodical holidays; ~ti~factory ar
rangements for transit are essential if unnecesSary fatigue and illnesS-. 
are to be avoided, especially during the winter months; prope~ly
·r.tafTed and equipped ambulance stations and'rest rooms are needed 
where gil'ls temporarily incapacitated by illness or accident may ob
tain treatment or ad \'ice. A welfare supervisor whose duty it is'to care
for the physical well-being of all women employed should always_ 
be a member of 'the staff employed by the firm. The provisio,n of 
day nurseries may sometimes be necessary. . ' 

19. If proper care and forethought are exercised there seeimi no, 
reason wby women and 'girls, suitably selected and supervised ~nd 
working under appropriate conditions,should not taK~ :their pIace, 
in munition factories and carry out many operations hltliertocon-· 
sidet'ed fit only for men without permanent detriment to their future:. 
health.' -

LoNDON, October, 1918. 
105iOOO-Bull.230-17--12 

JANET :M,. CAMPBEb., :AI: D.. 
Ln.uN E. Willi ON, lL D. 
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DlTElfSIVE 

.TABLE .cOMBINING ~~.cTORY, SOCIAL; 'AND ·YEDIC.AL 

1. 'F8!.'tory ••.•.•. .' 

2.M .. mtfaetu"" •. 
. Processes on 
·_iol1 pe ....... " 
··examined were 
,_ployed.. 

'No: 1. 'No."2. ·No.'4. 

O_idges IIIlod Cartridge ·and .. {}ar1;ri ci'g" .. ;.· c, .. rtFid g .... ;. 
luses; ma- fuse filling; light auto-' machines, 
cl!ines,lIitMs; ,l!&nuw-o.k, .matic ....... ..u t<o mat h) , 
automatic; area, ·chines. light J)r-ess, 

,iumdw.ork-· iliniBh·· ·handw".k,' 
'assembling, illed 'light bench 

·.anddn·o1a.ng8f' '0,,"", ma- _k;.dalRl\'<lf· 
area-filling. chine 18th .. , area - light 

aut ....... tic. .~. 

·No .. 5. 

_Hlmd-grenades. 
machines, 

';lathes; 1'1''''''' 
es,-aut-oID8tic, 

.ha.nd-w'Ork, 
light bench 

. werle,:BRSem.
bling, etc. 

3. Numller .. em·, .955. •••••••••••• ·471i ............. 2,000 ........... 850 ............. 150 ........... .. 

4. Il~! ex· lOS .............. 82 (tllI'ee-fowths 149 ............. 210 ............. 1lIO ........... .. 
·SBiined. """re girls iIIl· 

der Ill). 
5:00ndition . in' Good ........... Good, <)'Xrept -Not-good ....... Fafrlygood .... ·F.ilL ......... . 

. the .lactory. i oIlsuffioieBcy 
of la .... tory 
aroomm.oda· 

. (a) Sanitation, 
etc. ' 

, (b) Feeding ... l 

(0) Wellere .. , .. 

No ·canteen. 
Mess "Nom; 

'insuffi-cient 
coo.kl.ng 
stoves. 

No wellare 
. worker. 

(d)"First1llid .. ~ t'lurge.y; '2 
,nurses. 

6. Means of tran· Firm's own ve-
sit. hides from 

station, 16 
miles, 

7. Housing....... Majority live at 
home; fairly 
good. 

S. Hours of work. (1) Day and 
night shifts= 

9. Wages ........ 

:h;,~~ight, 

(2) Day shift 
+ O. T.=68 
hours. 

(3) 3 eight·hour 
shlfts= 52 
hours. 

Timerate+war 
honus, for 54 
hours=under 
18 years, 9s. 
tid. to 120. 
[U.31 to $2.92]; 

~;S~r3~~ (~r.~j. 

10. Posture at Work seated, 
work. 72; W 0 r k 

standing. 15; 
work either, 
18~ 105. 

lion. 
MosUy new 

buildings, 
ol-ean .and 
'Well V«lti· 
lIited. 

'N 0 canteen; 
mess r.oom; 
cooking. 

Matron and as
sistant, workw 
ingty" •. 

Nt) surgery; 
.no nUTse; 
'smbuHlllce 
boxes. 

Bad; station 
1~ miles dis
tant. 

All but 5 lived 

sa:m~~~:i 
distriots. 

(1) Day and 
night shilts; 
7 days = tili; 
6 nights = 
591. 

(2) Day shift + 
O. T., alter· 
nate 6 IlIld 7 
davs = 69-
76 hours. 

(3) 2 shifts, 8 
hours,7 days 
= 52l-43 
hours. 

Time rate, 2d. 
to 3~d. [4.1 to 
7.1 cents] per 
hOllr (wages 
raised alter 
arbitration 8 
few weeks 
later). 

Work seated, 
47; W 0 r k 

~~~~i~fih!~; 
24=32. 

·Some ·<I·ver· 
·crowdin-.g 
and <lefeo
. tive ventlla
·tioo. 

'C'a'n teen. 
Fair~y lload. 

N_,weIlOuUt, 
except m .... 
ehiBe -,,; 
ventilation -. Cant""" sstis-
., ...... ,y. 

Matron and as- No wellare 
sistant. work. 

Surgery and 
5 nurses. 

Inadequate 
trams; rna-

t'~~t,;;~e:,: 
traveling. 

Majority live 
willi parents. 

Day and night 
shiJ1.S;days= 
67 and 69; 
night, 63. 

Time and piece 
rate; rate per 

~erh1~lr~::; 
6s. to 9s. 
[$1.46 to 
$2.19); over 
18, from lOS. 
to 12s. 1$2.43 

Surgery 
nursa. 

and 

(1) Day and 
night Shi!ts~ 
(lOS women 
7 days =72: 
nights = 68 
-hours. 

(2) Day shift 
+ O. T. (92 
women) 7 
days=77; 6 
nights= 68 
hours. 

Timerate,start· 
ing for adults 
at·I58. [$3.65J. 

Otd : pren:Uses; 
'Ventilation, 

. ~te., .fairly 
good. 

ON 0 'e1Inteen, 
l'DeSS 'ro&m, 
no cooking. 

Welfare 'WOrk· 
er, occupier's 
daughter. 

Ambulancebox' 
in small office 
at rest room. 

(11 Day and 
night shift 
-7 days, 6 
nights. 

(2) Dayshilt + 
O.T. 

Piecework; 
wages range 
from 14s. to 
45s. [33.41 to 
$10.95.) 

to $2.92l,-
ComplaInts ................................. .. 

mad. that sit
ting was not 
permitted. 
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DfQ'D'm'l'-WOWQ. 

CONDITIONS COMPILED FROM THE REPORTS OF THE INVESTIGATORS. 

No.6. No.7. I No.8. ~.Il. No. lEI. No.. 11. 

Small anns Fu. ... :M .... hlne ~'-.~~~ ~ Sh~j)s ......... Shells: Machil\8 

~~:·~rn~~~ _"'_ fuses: M&- fmea: m&- lath·o&-hand 
r:ugi~ and chme.-am&- ehines, light cleaning, varnish-

pre1&flll,Iight D danger matie mil.'" automatic. mg, etc. 
automatic area. light ("hiDe latb8s; • 
mAfI'hil1Mdl4 - 'Work ,.......,..-han -- en loaded ;:rk~DI8~ 1_ 

amining; daD-r.er .... ea-fil~ 
f'::\mcr~<!!:~ 
totryl. 

100 •••••••.•••. 1.000 ••••••••••• 7.148 .•......... 1.8IM •••••••••• '16 •••• •••••••• t ... (~) ... '190P~6) 
70 •......•..•.. 10CI.. ••••••••••• 110 •••.•.••••••• 156 ••.••••••••• 46 .••..•..•.... j 28. .•.••• 86-

: Fair ........... Bad •••.•••••••. Fairly good •••. Fair ........•.. .Good ••.....•.. ! Good •... Fair. 
1 

I I 

! New lactory. Low olandard Conditions _y Vent i1atiOD VeutUatioD Good· ••. V o..,·t 1-
all good BX- of ('Ieanliness, in ditferent uDsatisfac.- poor. lation 
~8.ltliOhetlt.- ventilation, 8ertionllt-not tory. poor. 
lug y .... etl"., througl). a high level. 

out. 
No cantN!'Tl. No provision Cant...,.lns,tJ. No cante«m. Canteen, also CanteeD Me I!I 8 

)1 ..... room, made for tirient and Mess room, m ... room good. room, 
rooking. meals, DO unsstis- cooldng. and cooking. cook .. 

room, DO factory. ing. 
cooking. 

Forewoman No welfare Wellare work· No wellare No wollare Majority Majority 
has8om~wel- worker. are-not sat.- worker. worker. 1 i ve 1 i v 8 
laredntiM. isrllctory. near. near. 

No proviSioD N~rJ:,OVisiN~ Sur/;!ery and 5 2 sllrgeries. Ambulance Good '" Good. 
made. nurses one Ambulance box in office. 

nurse. 8eC'tion, other men. 
no provision. 

............... ................. Not~ood. M .. Good •••...•... . ............... ........... Wellare 
Jority Is\:~~ work-
O\'er or. 
up to 2. haurs. 

. ..........•.... ..•.......••..... .•••.....•.•..... Fairly good. 
• L I v e "t 

homo. 

Fairly good... A m b n- Arran~e-

Dov and night 
shi(t8-6 days 
-tl1~,5nie:hts 
~521 (night 
shilt "ban
done-d a"" un· 
I'roliluhle the 
week the ex-
8mination 
w ... made). 

D~r. T~~t~o:' 
-= 77 hours, 
some ~es 

!ll hours ill ... 
j!ally. An 
ea8y-goin~, 
undiSCIplined 
fs("tory, whirh 
may account 
lor tho long 
hours not 
having pro
duceda WOfBe 
OIIect. 

PJtw'owork (no Piet"ework + 
rurth~r infor- bonus. Dan-
Dlation). ger area, w"" .. 200. to 

30;. [$4.87 to 
'7.30). (OOper 
cent 01 those 
examined). 
.Machine 
shops 308. to 

• ............... 110);. [S7.30 to 
319.47). Work 
seated, 3); 
work stand
jn~, 60: work 
either, 20. 

(I) nay aDd 
night shifts-
7 days=day, 
68; night, 63. 

(2) 3 shilto, 8 
hOIl~d8rS 
_48 and 49t. 

lance ments 
box. poor. 

Dav and night Dav and nl~ht Dav shifto and O.T. 
shilts-da y shifts, 6 tUrns SUDday= 701. 
.. .1)2 hours; =: 631 hours. 
night-Oli. 

Piecework, 
minimum £1 
1$4.87) and 
bonus. Time 

~~el!4~;~; 
'night, £2 
[89.73). 

Time wages, 
from 155. to 
28s. [1iI.65 to 
$6.81) week
ly. 

Time aDd pre
miumbonus. 
Rate lor 48 
hours-16 to 
21 1_90. 
to 145. [$2.19 
to 1iI.41), 21 
andoy ..... 140 • 
(1iI.41). 

Complaints- Standing at .•....••......... 1 Standing at lath ... 
sittIng not some lila-
allowed. cbin ... 
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1. Factory ....... I 
11. Medical ell\.,.. 

sification-

A ............ . 
B •.•...•..... 
C.· ••••.•.•••. 

12. Ailments
Indigestion ..• 
Constipation. 
Headache 

(frequent). 
Sleeplessness. 
Muscular 
pain~. 

Anemia ...•.. 
Disorders of 

menstrua
tion. 

Disorders of 
vision. 

Defective 
teetb. 

No:l. No.2. 

22 per cent -- .. --_ ...... _----
s how e d 
sympt.o,!!s of 
overstraIn. 

61 per cent •• : .. 59 per cent ..•••• 
30 per cent.' .... 26.M percent .... 
11 percent ••..•. 12.2 per cent .... 

5.7 per cent .... 12.2 per cent .... 
11.4percent .... 12.2 per cent ••.. 
2.3 per cent ... S.5percent .••.. 

9.5 per cent ..... 6.1 percent: •... 
22.8 percent ..•• 18.3 percent .... 

10.4percent .... 7.3 per cent ....• 
14.3 perr.ent ..•. 12.2 per cent .... 

lUpercent .••• 23percent ••.•.. 

22.6 per ceat .... 26.8 per cent ..•• 

No.3. 

~.' lArge propor-
. tion .showed 
signs of t .... 
tigue.'.' 

65.8 per cent .... 
29.5 percent .•.. 
4.7 percent .•.. 

10.7 per cent .... 
25.5 percent .... 
6.7 per cent •.... 

12.7 per cent .••. 
17.4 percent .... 

24.2 per cent .... 
12.1 percent ..•• 

1().7 percent .•.. 

16.8 percent ..• , 

Il'I'TENSlVE INQUIRY

MEDICAL 

No.4. No.·S. 

.. _- ............... ...... -- .. -----------

61.4per·cent ..•. 50percent •.•... 
32.9 percent ..•. 38.5 percent .... 
5.7 per cent ..•.• 11.6 percent .... 

19 per cent .... 17.7percent .... 
18.1 percent .... 10.7 percent ..•. 
25.2percent .... 31.5 per cent .... 

S.I per cent ..... 5.4 per cent ..... 
1S.6 percent .... 1l.5percent: ... 

38.1 percent •... 16.9 per cent ••.. 
22.9 per cent .... 4.6 per cent ..••• 

15.2 PO!" cent .... 14.6 percent •••• 

2Opercent .•..•. 27.7percent •..• 
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WOllElf-Concluded.. 

RESULTS. 

1 ___ N_o_._6_. ___ �----N-o-.7-.---I,----N-O-.-~----.r_---N-a-9-.---~---N-O-.-IO-·---I-----N--O.-I-l-.----
• • . .•••••• . . . . .. .••••..•••••...•• Large propor-

• tion ahowed 
sigmc of fa.-

52.9 per ront ... 38 per ccot. ••• 
35.7 pereent. __ 4Y pert'eIlt ..... 
110t per cent... 13 per cent .•••• 

~.r';:"~~c 10 percent ..••• 
22 perC!ent .•••• 

«.3 per cent •.• «percent ••••• 

31.4 p ... cent ••. 6 percent ...... 
25.7 p ... coot •.. 18porcent. ..•• 

20 per root._ •• 37 percent •.•.• 
10 per cent .•.. 27 percent •.••• 

U .• pOl cent •.. 34 perccot •. , " 

41.4 per coot ... 31 percent: •. ,. 

tigue. 

~.~~erC:~i::.: 
1l.8percent .••. 

32.3p ... cent .... 
28.2 per cent ..•• 
27.1p ... cent •.•. 

10 percent ..••• 
25.Y per cont .... 

31.2perccot .... 
22.9 per cent •••. 

25.9 per cent •••. 

48.2 per cent ..•. 

68.6 percent .•• 68 percent. , .. 72.8 per cent. 
2,.,..6 percent ... 27.lipercent .. _ 24.6percent. 
5.8pOlcent .... 7.5p ... cent •... 2.6 per cent. 

11.5 parrent ... 7.5perrent., .. 
51.9percent .•. 2Opercent .. _. 
28.2 per cent •.. 5percent •. : ., 

19.3 per cent. 
14.9 per ceJ!t. 
9.6p ... cent. 

10.3 percent •.• 
19.8 per cont. .. 

17.5 percent ..• 
27.5percoot; .. 

9.6p ... ·cent. 
9.6 per cent. 

13.4 per ccot ••• 
41.7 per coot ••• 

30 per cent .... 
77.5 percont ... 

15.Spercent. 
28 • .0 " ... coot. 

40.4 per coot .•. 25 per cent. ,. '125.4 per ~ent. 

19.2 percent ••. 15 per cent.. .. 44.7 per cent. 



MEDI£AL CERTIFICATES FOR MUNITION WORKERS. 

[MemorandUIII.li'Q.l6.J 

Va..rious witnesses have caUed the attAlntion of the committee 
to difficulties w hieh haiVe a~il36niD regard to medical certificates put 
forwArd by munition workers in support of absences f.rom ";\'ovk on 
account of illness.. On some cevtificates no information is given as 
to the cause of illness or as to its probable duration. It is seldom 
stated whether immediate absence from work is essential 'Or whether 
it can be postponed for. a brief period until &. particulaJ' job has been 
completed. Apart from this, cases haye been brought to the notice 
of the committee in which the certificates haye been giyen on odd 
slips of paper and do not show the address of the medical prac
titioner. 

In order to meet these difficulties the committee haye prepared a 
form of certificate which should, in their opinion, afford the desired 
information, and at the same time be easily and quickly fiiled in. 
It is suggested that in the case of national factories copies of this 
form of medical certificate should be supplied to panel practitioners 
and other medical practitioners in the neighborhood with a request 
that the form may be used for all medical certificates given to muni
·tion workers. The adoption of a similar procedure might be sug
gested to controlled establishments. 

The general adoption of this medical certificate will, the committee 
hope, serve to meet many of the difficulties which are at present ex
perienced in dealing with absences of munition workers on account 
of illness, and, in addition, may have the incidental advantage of 
providing a basis for the collection of valuable data as to the in
cidence of different types of illness and as to periods of absence 
involved. 

Signed on behalf of the committee, 

E. H. PELHAM, Secretary. 
February, 1917. 
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G~ORGE NEWMAN, M. D. 
Chairman. 
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APPENDIX. 

FORM OF MEDICAL CERTIFICATE. 

A. I hereby certify that I have (1) this day, on ____________ , 19L_, examined: 
(Name ) ___________________________ .:_____________ (Sex) ____ ,-~-.-_-._-

{Add~) _____________________________________________ ~ ________ _ 

who In my opinion Is rendeHd aD.fit ~) .. 10. foLl_ ,his (her) ",mal occupation 
by reason of (3) : 

Il) R"f'piratory (bronchitis, consumption) _____________________________ :... 
(2') DigestJ:ve ~1iI~.ga.strl.c 1ilatr) _______________________ _ 

(3.) Cll"elllRiory (fu,nctioa.ltU 01.' -8trtl.(ltUl'8tI..o8Jl0lil;lia ) ____________ --------_-
(4) Nwvoua (fatigue, local or general ~voos disocders) _____________ -
(:i) Senses (eyestrain, ear disease) ________________________ ~----------
(6) Other conditions (infectious diseases, 'J;l)elIIl\atism, ana general dis-

eftMeS) _________________________________________________________ _ 

B.. 18 Imme<liute pest 'from work al1801ute1y ·lIeressary? _________________ _ 

C. AhseDee il10m wUI'k; (4;) is (is not) likely .to'oe .neeessl\!.'Y -for longer .thall.1.\ 
week. 

(Siglled) ____________________________________ ~ _________ ------_~ 
(QuaUfications) ____________________________________________ _ 

AddreB9 _____________________________________________________ --

(Date of signing) ___________ ----_-------_------------------.~ 
To be filled u.p by the firJll~ Period of Itbsence ._----_--~ days. 

(1) If the certificate is si:ued on II day nther than that on ·which ,tlte pIltient 
WIIS examined, the words .. this dllS" are to be struck out Ilndtb.e date .of 
eXllmlnation 'Inserted in -the space provided. If ·this 18 not done the doctor wm 
be nnderstood to certify that he examined the patient on ·thedate of ·signing. 

(2) The -wOllds .. 1lIlfit cte 1o.116w his -nsual oc'Cu;pation" are ,t-o he ~mderstootl 
to inclooe Ilt}t &aly cases inwbiclithepatiellt'& illness (or illjury) rentlersBim 
»kysically inco.pable of performing his' work, but also cases ill lI'b,ich the i1lnes.~ 
(or Injury) ill of lIuch.a n/lture that the patient's health would be sel'iously 
en.langered by continuing to perform 1t. 

(3) Tbe 1\'ords In 'bl'a<!kets are only given 8S examples. TiledlagnoRis siloul<l 
beentl'red \1nd9l" 'the .appropriate beading. If.aLl exact diagnosis .caLl not»!' 
JeCQrded, the system of tl16 ·b6«}y ·priMipally affeetedi;ftOuld -be indicated. 

(4) The word ":is" or" is-not .. (as the case may requirl') .to be.struck out in 
line C where it Isposs1ble to make thiil prognosis. 



HEALTH AND' WELFARE OF MUNITION WORKERS OUT~ 
SIDE THE FACTORY. 

. ; 
[Memorandum No. 17.] 

,1. In previous memoranda the committee haved~alt Il).ainly with 
the health and welfare of munition workers as affected by the condi
'tions of employment inside the factory,l and have only referred in
cid,entally to other conditions of, almost equal importance outside 
the factory, such as housing, t'ransit, and recreation, The necessity 
in. the, present emergency of transferring workers f.rom their homes 
to distant places where their labor is required has created an un
paralleled situation, and problems of the first . importance to the 
nation are .arising simultaneously in munition areas in. various parts 
of the kingdom, especially as regards women 'and girls. The com
mitteeareof ppinion that the situation calls. for some more complete 
and systema.tie· action than can be taken locally by isolated bodies 
pf perSons; however public spirite~ and sympathetic they may be. 
The Mil1i~try of Labor, through their organization of employment 
e~changes throughout the country, meet the demand f(}r labor by a 
supply drawn from every available source, but it is no part of their 
nsponsibilityto safeguard the health and welfare of those whose 
service they obtain. 

2. Eythe provision of hostels and clubs and by other means volun
tary societies are performing a most useful -work, which is far from 
being confined to their own members. The committee also desire to 
place on record their cordial recognition of. what has been accom
plished through the en~rgy and enthusiasIl). of the local advisory 
committees, which have been set up on the recommendations of the 
central advisory committee of the Ministry' of Labor and Home 
Office, to undertake, in addition to other duties, this welfare work 
outside the factory for transported workers. It' is, therefore, from 
no lack of appreciation of the work of these committees that the 
Health of Munition Workers Committee must express the opinion 
that the time has now come to supplement and reinforce them by a 
larger degree of State action than has hitherto been deemed neces
sary. 

3. The committee are strongly of the opinioJ), that it is the duty 
of the State to determine the nature and extent of the provision to 

~ .. Welfare supervision ': No.2. [Reprinted in Bulletin No. 222.1 .. Employment of 
women." No.4. [Reprinted In Bulletin No. 228.) .. Hours of labor," No.5. [Reprinted 
In Bulletin No. 221.] . 
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be made in each area, and to take such steps as are requisite for its 
attainment. For this purpose full use should be made of the services 
of local advisory committees and of other voluntary bodies, to the 
value of whose work reference has already been made. Every ad
l'antllge. ~houl<lalso betaken of th~ po~~rs and experience ,possessed 

. by local authorities in regard to. such matters as housing, pubiic. 
health and sanitation, lighting, and the maintenance of public order. 
The aim, in fact, should be not to supplant the work of these various 
bodies, but by the appointment of special officers and by 'other' 
means to supplement and coordinate. A local organization might 
thus be . provided which under the supervision of the' State should 
be qualified effectively to undertake the solution of the manifold and 
difficult problems involyed in providing for the health and welfare 
outside the factory of the wome!! and girls employed· in' munition. 
centers. . 

4. The position mily be 'brieRy stated as follows:· 
By the agency of the State women and . girls are" being exported. 

from their homes aIJ,d imported into munition areas. 
By the agency of the State the liberty of the 'indi-vidual to throw 

, up her work and to take her labQr elsewhere is restricted; ,. . . 
On the State, therefore, the responsibility lies not' only fat suitably 

housing these transplanted workers, ·but also 'for seCUl'irig' the safe
guards needful for their health and morals, the maintenancc·of·which. 
is essential to the nation. ." 

5. The problems, which present themselves for solution: maY" be' 
roughly grouped under four heads: (a) Personal 'questions;:(b) 
Housing accommodation and transit, (c) Sickness, (d) Leisure. In 
regard to each of these the committee have suggestions to make as 
to what is required and the means to be adopted to accomplish the 
end in view .. ' These suggestions are largely based on experience. 
gained in different areas; 

PERSONAL QUESTIONS. 

6. Onlynorrrui,Zly Malthy, clean, and wholesome-minded women· 
and girls should be exported.-~·Tn some' cases women and girls 're
cei"ed in iodgings'imd hostelsbave been found to be in such a condi
tion of person' and Clothing that the assistance of the sanitary author
ity had t<? be invoked for deiuising. or disinfeCtion__ I~ other cases 
women and girls have been iIDported who suffer from physical dis
abilities, or are in an unsuitable physical condition. In some ~
stances women' of bild character' have' been associated' in lodgings 
or hostels ~ith resp'ectable women and girls. Such instances, even 
if not numerous,exert far-reaching effect and rumors spread quickly 
through- a . neighborhood, 'losing nothing bj repetition, and cause 
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many ~house-wiv.es -to close ,their doors against .IDllJlitioo w-orkers as 
lodgers. ,. 

The oommittee -B;cOOl"dingly sug~stthllit:all women ·and :girls. 
'before being exported :should ·be ex-a:IDinedby :adootor :OJ! by a. nurse 
woo'king nnder ·hissupervision. T-hey'lIlreglad ito Jearn tha.t:lI.rran~ 
mentsto this ,anda-re .being ·mllde <by the ministry • 

. :t .M otkers f;f infomts f)!f'().f ,fUll1'lfi7;i;es ·o.f 1/oo'ltgr;lhilare'fl, slwMlf];'JU)t 
be ,ewporled.-The a;rri val of mothers in a tc:,vnacoompanied b-yqnite 
yaung ulfants, or ,three ar fOUT young :children., havimgtraveled long 
distances, is hecl'>ming move and more Icommon----'the -mother is ·at
tracted, in the absenceo.:f ,the fatherit>n active service, hy the prospect 
ef highwllgesin munition wm'ks,a.nd 'brings her l>aby or children 
with :her. To !find lodgings 'wher-ethese -are not unwelcome, IUld 
where some . one will ·undertake ,the care 01 thechildl'en while the 
moth~r is out at the factory, is no easy task. The committee consider 
that this practice oitaking-childrenacross country by train tosorne 
distantmuniti~narea laRd leaving them to strangers all nay :01" a.ll 
night should be disoouraged. 

They accordingly suggest that inquiry into. :stlch matters should ~be 
made at the source of supply by t4e nurse mentioned above '01" by . 
vruW!tta;I'y h-dpers .o.f experience. 

K No 'U'>fJ'm(J/¥/'orgirl 6oou~d oeelZ'pf)rledwithlfut a .wfficiency ·of 
Cl()thing ,(YI'of motiey.-1Yomen and girls frequently:arril'e -atnnmi
tion centers without luggage, 0.1' any clothing except what they are 
'wearing,andwithout .allY monEry';ihey 1ire often hungry a.nd 
thirsty, having had :no. "food on a long iourney. "In some 'eases pov
erty is the ..cause, in ma.n;y" -others :the :reason given has been that they 
had heard ·thnt.everyt.b..ing necessary, including the first week's lodg
ing, was p;ro\'ided free. As the first wages are not due for It week, 
and frequently are not :paid until after 10 days'OC a fortnight (the 
first week or a few days' wages being kept back), the plight of these 
women and girls in a strange town is not o.nly uncomfortable, but a 
serious danger . 

. 9, Theeoonmittee accordingly.suggest that information ShOllld 

always be given .at the employmentexchan-ge, verballY1Ul.d by printed 
notices, that sufficient cha.nge of clothing,lls well as mOoney for emer· 
geuey expenses o.n tbe journey, .must be tal..cen.· V\1hen the need is 
proved, iinancial help should be .forthcoming frOID a iundRdminis-
tered locally, safeguards being ,ta.ken for the refunding of the loau 
out of wages. The practice .alreadysometimes adapted o.f giving 
advances pending the firstpayme:mtof wages might be. extended. 

'10. Tl'a·!)·elen acr08S OO'U/fl..try ~]U)'Iikl be 86M ~/l.andmet at ·tk,tq,· 
tio1l..-The n~ed for the protection of those lmaCCustomoo. to travel, 
especially if' the distance isgr-eat, is well recognized. 'Where such 
services have not been organized, serious inconvenience and evil has 
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ariseJ:l ill many instances. Te meet these difficlilties ltlCftl I!.gents~ 
should always see the women and girls off by train~ recei~ them. at,; 
tU sta.tion fiB arrival, and di~t them. to their employmeut ~;s:ch.a,n.g~ .' 
or lodgiJag. In scme cu.ses arrangements h&v.e 'been fOWld aeoossary; 
for meeting parties iBthe COUTSe of their journey whentill)J' ha.ve'tot. 
change stations or .train&. 

HOUSING A.CCOMM01U.TION AND TRANSI'l\ 

11. Suitable and auf/icient board and 'lodging should be providei/)', 
/01' all e;rp01·ted U'O'fnen and girls not otherwise provided for.-For 
this purpose" there should be provided: {a) Reception or clearing 
'house, (0) hostels, (c) lodgings, ,and (d) convenient means of transit. 

12. A reception or clearing. house should be provided. for any women 
and girls arriving without having secured lodgings, and for wbom 
such can not be found before nightfall, or whose cir:cumstances or 
condition make it difficult to allot lodgings without further inquiry. 
Such a clearing hoose has already been provided in some districts, 
generally with the help of the Ministry ofMWlitions, and. is indeed 
essential in localities where large numbers of women aud girls arrive 
by train from distant places, often 1atein the day, without l),ny ar
rangements having been previously made for lodgings. The housa 
needs to be suitably equipped for receiving all classes. It should b~ 
under the charge of a lady superintendent with considerable experi
ence in dealing with women Wlder any emergsncy; she should prefer
ably have lUld some nursing training aud be. a person of kindly, tact
ful character. The inmates should have separate cubicles; adequate 
washing and bathroom accommodation, and facilities for washing 
clothing should also be provided. Good, plain, appetizing food and 
a cheerful, warm sitting room are ne.cessary. A homeless woman or 
girl, fun of vague fears at taking up u;;'accustomed work, especially 
in an explosives factory, may .spread uneasiness and even alarm, 
among her associates. Depressi()n and fear are contagIous and have 
beeJJ. known to cause many to return home the day after arrival. 
But cheerfulne.."S and courage are also contagious, and the influence 
o.f a lady superintendent or voluntary helpers among new arrivals at. 
a reception host.el is of great value. The stay is generally only for a. 
I1ight or two-a week should, unless the case is exceptional, be the 
maDmum-the inmates being found suitable lodging at the earliest 
moment.. At some of these reception hostels, arrangements are made 
with the factory to refund the cost of board and lodgings from wages 
(In the first pay daJ'hy consent of the employee. . . • 

13. IIostels.-The congregation 01 great numbers of workers 10 

particular centers has necessitated large schemes of temporary hous
ing. In some llreas hostels have been established in existing build- '. 
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ings by voluntary agencies,' and also by the State acting either 
directly or through the agency of private firms. In addition, the 
State ·has had- to erect temporary hutments, providing in some in
stances for several thousand, workers. It is beyond the scope of 
this memorandum to discuss in detail the lines on which suchaccom
modation can best be provided, but experience suggests certain essen
tials for success which may be briefly referred to. 
. 14. Hostels are not genera~ly attractive to industrial wo~kers, who 
are unused to communal life; moreover, the housing together under 
new conditions of large numbers of women and girls of various ages 
and classes creates difficulties not easily overcome. Much depends 
on the personality of the lady superintendent and the -character of· 
her -assistants and servants, who should be carefully chosen and con
trolled. -As much freedom' as is compatible with good order should 
be allowed to the inmates, who are independent workers not living 
under-any community rule. The bedrooms should be separate, se1£
contained cubicles. The public rooms, dining, a-nd recreation rooms 
should'bebright, airy, and well warmed; in addition; the need for 
',rest and the {lompanionship of a few friends should be met by 11 

sufficient number of small sitting rooms. Their absenCe has doomed 
some ,otherwise satisfactory hostels to failure, since many women and 
'girlssom~ tire of organized recreation night after night, and having 
worked hard in a factory for many hours crave the quiet rest of a 
'room more nearly resembling home. 

15., A lodging, with or without board, ina family is ,the readiest 
and generally most acc~ptable arrangement for women and girls: 
In most localities efforts have been made by the local advisory com
-mittees or other agencies to obtain information as. to possible lodg
ings; these are visited by voluntary or paid worl{ers and lists of 
approved lodgings compiled., Much useful work has thus been done 
in suitably housing women and girls; but if the fullest and best 
advantage is to be taken of the lodging capacity of the locality, a 
larger and more elaborate local organization will be required than 
can generally be carried through by voluntary work unaided. 'Vhat 
appear to the committee to be required are arrangements similar to 
those employed in the army for billeting soldiers in It town, if modi
fied to meet the special needs of women and girls. just as the com
manding officer of a regiment receives from the local authority and 
police of a town or village through the regimental billeting officer 
complete information respecting the accommodation available in 
every house, with particulars concerning the character of the street 
and of the landlady, so those locally responsible for the welfare of 
munition workers could obtain from the same source similar details 
respecting lodgings for women and girls. By supplementing the 
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information so received by inquiries at e~ch house, such as a billet-
ing officer makes, there could be formed in advance a register con
taining the record of all material points. With the assistance of' 
local public health officials and police, lodgings could be obtained., 
to suit varying classes of lodgers, disreputable localities or unap
proved persons would be avoided, and equal opportunity would be' 
gin~u to all the townspeople to respond to the call of, patriotism by' 
receiving munition workers. A standard of accommodation, food,. 
and service for certain rates could be laid down. 

16 .. One ad,"antage arising from such an organized system of billet
ing would be that agreements as to terms could be made, as in the
army, not betwe:m lodger and landla'dy, but between the responsible' 
local organization and the landlady, and the money payment. would 
be made by the organization. Such a' system is already- in force in. 
one town, and gives great satisfaction; the workers pay their rent· 
to the" housing superintendent," a lady who 'by means of assistants· 
and a voluntary staff of ladies calls weekly at each lodging and pays. 
the rent. These visits afford an· opportunity for recei~ing complaints· 
from either lodger. or landlady and for rectifying what is amiss or
removing difficulties. A high standard is thus obtainable, and abuses· 
are removed .. Unfortunately, lodgers sometimes leave- without,pay-· 
ing their landlady her just dues, and some guarantee of payment is .. 
essentiaL 

17. A difficulty which confronts all who attempt to place' women'. 
and girls in suitable lodgings is to prevent them from drifting into
unsuitable surroundings. They easily move from house to· house,. 
lea "ing ·no address behind and giving no notice of change at the 
factory. An organized system of billeting would assist to overcome' 
this trouble; landladies could be required to notify the change of 
loogers, and the requirements of the registration ·act might be en-
forced so far as the lodgers themselves were concerned. 

18. Tran8it.-The suitability of lodgings "is closely affected by -th", 
existence of reasonable facilities for traveling from the place of resI
dence to' the factory by train, tramway, or omnibus. The committee·· 
have already expressed their views on this subject.1 Health, time-
keeping, iRmper, and output all suffer when to the day's work is· 
added the discomfort and fatigue of a long walk to and fro in bad 
weather or in darkness, or a scramble to squeeze into a. crowded 
railway carriage, tram or omnibus, with, a long journey in a bad. 
atmosphere. In the darkness of early morning and at night, when 

. no lights are allowed to be shown on the railwa.y, separate compart
ments for women are desirable, and no traveling without a light in-· 
side the carriage should be allowed; in some places carriages without· 

1" Employn .... nt ot Women," No.4, p. 5, par; 8.', [Reprinted In BoUetln No. 223.1 
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blinds or· other means· of shading. thee· wind OWlS., are used, £01' the con .. · 
veyanoo:. of wOI;kpeople· of: both; sexes.. Under these cireumstances. 
antificiaJ light- can. noo be' used; and,t}16' journey· is. made· cI!Owdedi 
t:og~ther in, totjll dal'.kness. 

SICKNESS. 

19j A<J'If'(fflgemen#fO'l"siek'M'AYI among lodg-e'l'8."':""'Large hotels have, 
as a rule, a·small· hospital with a nurse. Smaller hostels should be . 
provided with sick rooms to· whieh the· patients may be removed it 
nursing and; attention· are· needed: beyond what the servants can 
render. . But iilness, even of' quite a,. temporary' character; presents 
more· difficulty among women. and girlS in lodgings in a strange plaee; 
For lodgersli~>ihg'with the fumily and sharing 8' room· or a bed with 
othel" lodgers, illness·is a great misfortune and may, through neglect, 
become very serious; ib may, it infectious or contagious, be 8 source 
of danger to others and cause absence n"t>m' work of many who are 
n~ded at the factory. 

~O. The· committee suggest that an organized' system of billeting 
would give the opportunity for the, establishment of regulations 
governing· illness among lodgers. :For'ilxample, notification of illnesS' 
might be made·to tbelocal organization by the landlady or the lodger 

. after more than one· day's absenQe from work and the factory would 
be informed; the lodgings would be visited and steps take~ t-o see 
that pr:operattention, is being· gi ven and medical attendance obtained 
if necessary. The name and' address of the organization should be 
posted' up iIi every lodger'S room. In the case of infectious or con
t1\gious illness the medical officer of health would be notified and 
his advice and cooperation. irnmediately obtained: If the number of 
munition 'Worl{ers billeted in a town is large the· available hospital 
accommodation may be inadequabe; a special sick room, hostel, or 
cottage hospital will then become nooessal'Y fur Cases which, Illthough 
not serious, can not be suitably OF (lom'eniently nursed by the land
lady in lodgings. Such provision for illness is specially needed whel'e 
there is 8.' fact{)ry in which workers are likely to, be affected' by the 
ma·teI'iaLs handled. 

21. Arrang6'nlRnis ,()IJ' t'h.e OfU'(J of '11U1:ternity cartes are fi"equently
needed to. meet the requiremeots -of different cla...~s of cases, both 
from the medical and the social point of ,-iew. It is important t-o 
beal" in mind that the occurrence- of pregnancy among -the importJed 
workers, whether wives or single women, calls for special arrange
ments for the care of the health of the prospeCtive mother. Con- . 
siderable an;riet;y has been caused' to, welfare supel'visors and others 
who· havs boon obliged to discharge from the- factory women and 
girls not in a. fit condition t?remain longer atwor1': there. Where 
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the w~rk ishea\'y, or ther.e is 5pecili1l'iskirom >expl~on «' from 
poUioDOUS materials, it is necessuyto dismiss pregnallt-w-mnena:tan. 
early stage. They are dependent on wages which cease on lea1Ving 
work, and it, -as'l1et infrequcmtly happens, :they ue .una-ble .or· 'UlJ.

villingto .retnTn home:an embarrassment maYilTise. Pravision -11-
pears necessary to moot such cases 'without -drs wing too much atten
tionto thesubjeot, which might easily be brought into undue promi~ 
nance. 

22. The -committee &Coordmgly suggest that in any munitions 1l.reD. 

wbere it.is needed .. committee 'Working with ,the l<>eal.ftdv.isorycom
mittee should he formed ·.consisting of 'women, pI!efenbly married 
w~men Bnd medical lVomen. . The.«>mmittee would 'be responsible 
for any ,case of l'~"llfI,neybrought tit 'their notice by factory 'Welfare 
supe1'\'isors, landladies, h«Jtel imperintendents,'fritmds, '6r ,by the 
woman herself. They 'Would :keep in -tanch 'with iheease and deal 
with it confidentially .and sym.pa,thetieally. '\\nene\'er possible :ar
rangements £hould be ;made for the "Woman to Teturnhome. F<Jl' 
these who can not be sent home or who have no home.a hostel might 
be provided under the auspices <{)i one ,of the philanthropicorgani
zn.tions for women, such .as the ·Church Army, the Salva;tianArmy,. 
or the Young ,",'omen's Christian Associatioa. 'I'hehestel 'Would t'6-

cei,'6 women and girls for wbmn no light and suitable lVork coilld be 
found in the factory; they would ,belloarded and lodged and pro
vided with occupations a-ppropriate to their oonditions and, if possi
ble, sufficiently remunerative to Tender themself·supporting,.at.least 
for aportioo of their stay. The supervision t)f the hostel should he 
in the hands of a matron and assistants with training and experience 
who W'ouldbe interested in. he1pingthose llnder their eare to keep in 
good bealthand spirits and:to recover, where necessary, self-esteem 
and a hopeful .outlook ,OIl life for themselves alld their children. 
ATTUngements for the confinement 'f>f the imnates and the afterell.r~ 
of the infants would a.lso. be a .duty .fYf the vommittee. It may he 
suggested that when the Jying-in wards ·of workhouse infirmaries 
are used they might be made mor.e attractive or the 81111' of pauperism 
removed .from them.. Mudh valuahle"Work 'Would. thus be :accom
plished for .. he Nation in givillgageod 13taxt in life to the children 
o,f munitiooworkers, while all harmful publicity 'Would be avoided. 

LEISURE, 

:2&. ReC'l'eo:tion isB. necessity for mnriition workers,alld special 
pro,'ision -should be made for the :large nmnbers ~f wmnen :and 'girls 
away from home and friends. Especially should the leisure 'O'f the 
week ends be pl"9vided for so that the benefits whioh proper ,l'estand 
recreation a!fardmay be secured. This impal'tant matter 'can not he 
left ,to chance. If mmortunities of wh0lesome amusements. Tefresh-
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I 
menti and recreation 'are not provided the public lwuses and' less 
desirable pla·cEfs of entertainment may benefit. but everyone else 
suffers. ' 

24. The commIttee suggest that steps should be taken, if possible 
in cooperation with the local authority, to organize (preferably with 
the assistance of a committee of the munition workers themselves) 
recreation Oil a scale lmflicient to meet the needs af large numbers. 
"Winter gardens " and cafes for refreshment; music; dancing, etc., ' 
are attractive, and full use should be ,made of all public· halls in 
winter· and -parks and open spaces in summer ·for entertainments, 
bands, ·and sports. Philanthropic and other societies should be en
couraged to open small clubs in va.rious parts of the town, so as to be 
easily accessible to tired workers, who do not always want to journey 
to the center of the town for amusement during their leisure. 'Well
to-do residents may often be found willing to contribute their share 
by offering hospitality in their'own houses on Saturdays and Sun
daysto- 'Pa'rties of -women and girls lind· to allow the use of their 
gardens'in suminer. 

25. Facilities for divine worship, religious instruction, and spiri
tual-ministration according to the convictions of the various denomi
nations a'reno less worthy of consideration for munition 'workers 
than for the Army and Navy. The existing local nrovision may not 
alway~ be adequate or conveniently situated. 

26. Public orde1".~To hring large numbers of young people into 
any locality must increase the diflicultyof maintaining public order 
and good behavior at all times. Just as in university towns there 
are proctors and in military centers there are military police, so 
where large numbers of women and girls are assembled for munition 
work women police and patrols are desirable. Special dangers beset 
young women away from home and friends; the impossibility of 
excluding altogether from those who flock into munition areas some 
women of bad character, the necessity for .subduing the lighting of 
streets and courts and open spaces, and the change of shifts at the 
factory early and late all contribute to conditions of difficulty for 
which the trained' women police service is well adapted. In many 
towns women police are now working successfully; they work under 
the chief constable, they are uniformed and trained as recognized 
members of the force, and in some towns they are" sworn in." V 01-
untary women patrols have been found very useful working in co
operation with the police. They are more especially helpful in deal
ing with young girls whose thoughtlessness may be placing them in 
the way of temptation. 

27. The encoul'a.gement of sobriety among the populatio-n is an 
important branch of the welfare work; questions as to the number 
and the status of the public houses in, munition areas, the p-ours dur-
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ing which drink may be sold, and other matters of .. a like nature, 
bhould be referred to the central control board (liquor traffic) for-
consideration and action in accordance with the needs of each locality. 

CONCLUSIONS. 

28. To Bum up, the committee making the lollo-wing recommenaa
tiO'118 all to Bteps to be taken to' promo-te the health and welfare O'ut~. 
siae the factory 01 women ana girls in munition area8: 

(a) Personal questiO'ns.-(l) All women and girls before being 
('xported should be examined by a doctor or II nurse working under· 
his supervision. 

(2) Inquiry should be made before exportation as to the age and 
number of children of married women, and the arrangements pro-.. 
posed to be made for their care. The inquiry might be made by a 
nurse or voluntary helper of experience. 

(3) Advice should be given before exportation to every woman
lind girl to provide herself with a sufficient change of clothing, and 
of money for emergency expenses on the journey. 'When the need 
is proved, finanical help should be forthcoming from a fund admin
istered locally, safeguards being taken for the repayment of the.. 
loan from wages. The practice of giving advances pending the first 
payment of wages might be extended. 

(4:) Arrange!llents should be made at places of export and of 
arrival for travelers to be seen off and met at the railway station. 

(b) IlO'using accommoaation and transit.-(l) A clearing or re-
ception house should be provided where women and girls can be . 
housed for a night or two, until suitable lodgings are found for· 
them. It should be in charge of an experienced superintendent. 
Separate cubicles, good baths and washing accommodation, appetiz-. 
ing food, and a cheerful sitting room should be provided. 

(2) Much of the success of a hostel depends upon the character· 
of the superintendent and her staff. As much freedom as is com- . 
patible with good order should be allowed. The need for rest and 
the companionship of a few friends should be met by a sufficient_ 
number of small sitting rooms. Many women and girls soon tire of 
'organized recreation. 

(3) The proYision of suitable lodgings should be organized on the. 
same lines as the billeting of soldiers. Lodgings should be obtained. 
to suit varying classes of lodgers. Standards of accommodation at, 
Yarying rates should be laid down. Payments for board and lodg- . 
ings should be made through the local organization responsible for 
the supply of lodgings; opportunities are thus obtained for visiting 
lodgings and removing abuses. The tendency to move into unsuitable. 
surroundings might be controlled. 

105796°-Bull.230-17--13 
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(4) Reasonable facilities for the transit of workers to and from 
the factories shl'}uld, as far as possible, be arranged. 

(c) Sickne88.-(1) Arrangements for the notification of illness in 
lodgings should be made and enforced. A special sick-room hostel or 
cottage hospital may be required. 

(2) A special committee of women. (prefera.bly married women 
and medical women) should be f.ormed to keep in touch with ma
ternity cases. A hostel, under the auspices of a philanthropic s0-

ciety, may be needed to provide for th.ose who can no l.onger be suit
ably emploYl'd at the factory, and who can not return home. Ar
rangements for the confinement of inmates would be necessary. 

(d) Leis!(re.-(l) Organized means of recreation and of whole
sotne empl<lyment of leisure should be provided. 

(2) Fo!' the preservation of order and for preventive work, 
women police should be appointed, assisted where desirable by women 
voluntary patrols. 

(3) Questions regarding the sale of drink should be ref.erred to 
the central control board (liquor traffic) for action. 

29~ The committee desire t.o express their thanks to the central 
ad visory committee on women's war employment (industrilll), who 
have afforded them much assistance in the preparation of this 
memorandum. 

Signed on behalf of the committee, 
GEORGE NEWl\B.X, M. D., 

E. H. PELHAl\f, Seeretarv. 

January, 1917. 

C Rtli.'l"nUI.n. 
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Employment of dhlchargell sollliel'S anu sailors on the land In Great Britain, 

SumlUary of Part II of the tinal report of the British departmental com
mittee al'Polntell by the pre,;illent of tbe Board of Agriculture anu Fisheries 
to consluer the settlement anll employment on the land in England and 
Wales of d1lIchargell sailors aud soWiers. (London, 1916. 39 pp.) 

(In MONTHLY REVIEW, September, 1916, pp. 87-00.) 

DTDl1STlUAL DISEASES. 

A nonpoisonous dope for airplanes. Parliamentary statement by British War 
Office and Admiralty. 

(In MONTHLY R~'1EW, January, 1917, pp. 97, 98.) 

, Ill'Dl1STRIAL FATIGUE. 

Some new studies of Industrial fatigue. Summary of the following reports: 
Iuterlm report on aD In\"elitigation of industrial fatigue by physiological 

methods, by A. F. Stanley Kent, Professor of phy~iology, University of 
BristoL Great Erltain, Home Department. London, August, 1915, 

• 34 pp. [Ct!. 80;)6.] 
Second Interim report on an investigation of industrial fatigue by physi

ological methods, by A. F. Stanley Kent, professor of phYSiology, 
l7nlverslty ot BristoL Great Britain, Home Department. London, 
August. 1916. 76 pp., 18 charts. [Cd. 833;>.] 

The que8tlon of fatigue from the economic standpOint. Interim report of 
the committee, consisting of Prof. J. H. Muirhead (chairman), Mi~s 
B. L. Hutchins (secretary), Mr. P. Sargant Florence (organizing 
secretary). lIIiss A. 111. Anderson, Prof. Bainbridge, MI'. E. Callbury, 
Prot. Chapmun, Prof. Stanley Kent, Dr. Maitland, Miss 111. C. Mathe
son, Mrs. Meredith, Dr. C. S. lIIyers, IIII'. C. 1(. Ogden, Mr. J. W. Rams
bottOln, and Dr. J. Jenkins Robb. Report submitted at the Manchester 
meeting of the British Association for the Advancement of Science in 
1915. Manchester, 1915. 67 pp. 

The question of fatigUe from the economlc standpoint. Second interim 
report of the committee. Report submitted lit the Newcastle meeting 
of the British Asso('iation for the Ad,-aneement of SCienc'E!. Newcastle, 
1916. 24, I'P. 

(In lloNTHLY R~-lEw, December, 1916, pp. 97-10S.) 
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WELFARE WORK. 

Welfare work in areat Britain. Summary of book on welfare work: Employers' 
experiments for Improving welfare work in factories, by E. Dorotheo Proud.. 
(London, G. Bell & Sons (Ltd.), 1916. xvii, 363 pp. 7s. 6d. net.) 

(In MONTHLY REVIEW, December, 1916, pp. 81-88. 

COAL·MINING INDUSTRY. 

Organization in coal mines to increase output in Great Britain. Summary of 
report of British Home Office ~ommittee to inquire into the conditions pre
vailing in the coal-mining industry. (London,1915.) [Cd. 7939.] 

(In MONTHLY REVIEW, July, 1915, pp. 56-58.) 
Compulsory cartel or monopoly in the German coal-mining industry. 

(In MONTHLY REVIEW, November, 1915, pp. ~3-85. 
Conditions prevailing in the coal-mining industry in Great Britain. Summary 

of second report of British Home Office committee to inquire into the con
ditions prevailing In the coal-mining industry. 

(In MONTHLY HEVIEW, July, 1916, pp. 151-153.) 
Effect of the war on the coal-mining industry in Great Britain. Summary of 

third report of British Home Office committee to inquire into the conditions 
prevailing in the coal-mining industry. (London, 1916. 17 PP.) 

(In MONTHLY REVIEW, April, 1917, PP. 534, 535.) 
Increase in ;retail prices of coal in Great Britain. (See Prices.) 

LIST OF OFFICIAL DOCUMENTS RELATING TO LABOR AND THE 
WAR IN GREAT BRITAIN RECENTLY RECEIVED BY THE U. S. 
BUREAU OF LABOR STATISTICS. 

ACTS OF PARLIAMENT. 

Ministry of Munitions Act, 1915 (5 and 6 Geo. 5, ch. 51). 
l\Ilinitions of War Act, 1915 (5 and 6 Geo. 5; ch. 54). 
Munitions of War (Amendment) Act, 1916 (5 and 6 Geo. 5, ch. 99). 
POlice, Factories, etc. (Miscellaneous Provisions) Act, 1916 (6 and 7, Ge6. 5, 

ch. 31). 
Defense of the realm manual (Manuals of emergency legislation), third en

larged edition, revised to February 28, 1917. Contains Defense of Heahn 
. Acts, Regulations, and Orders (March, 1917). (Inclurles food orders.) 

Defense of the Realm Regulations (monthly edition), consolirlated and revise<l 
to March 31, 1917. 

Agreement regarding acceleration of output on Government worl;:, between 
trade-unions and Government, March 17-19, 1915. (Known as Treasury 
Agreement of March, 1915.) 

MEMORANDA AN!! CIRCULARS ISSUED BY THE MINISTRY OF MUNITIONS. 

Memorandum (L. 30) containing circulars, etc., bearing on dilution of lahor. 
Memorandum (L. 30) containing circulars, etc., bearing on dilution of lahor. 

I,ater and revised issue of L. 30. 
Circular (M. W. M. T. 2) on munitions tribunals, outlines organization un(l 

gives list of those established. 
Constitution and functions of lo('al labor urlvisory boards. (National a!lvisory 

committee on war output.) 
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)femorondllln (If. M. 84) for the guhlance of persons seeking employment on 
munitions. 

Memorandum (badges, 8) war·service badges. InstructioDs for the guidaDce of 
employees, August, 1916. 

Army reKerve mUDitions workers (A. R. M. W. 40). Notes for the guidance of 
employers to whose employmeDt ruen are assigDed. October, 1916. 

Wor·munltions volunteers (W. M. V. 40). Notes for the guidance of employers 
to whom workmen are traDsferred by authority of the Ministry of 1\Iuni
tlons. December, 1915. 

(W. 1\1. V. 19.) Form for use by employers in asklDg for war-munitioDs voluD
teers from the labor exchaDges. 

lIIemorandulll (ll. 1\1. 14) for the guidance of employers in regard to leaving 
certificates, January, 1917. (Superseded similar memorllDdum of Septem
ber, 1916.) 

MemoraDdum (M. M. 16) on leaviDg certificates issued for the guidaDce of 
workpeople, JODuary, 1917. 

(I.. 47a.) CODditioDs under which alieDs may be employed iD munitions fnc
torles. 

MemoraDdum (M_ M. 95) OD records for the purposes of the MUDitions of \Val' 
Act. 

(M. 111. 26.) Form for .. Report of changes in workshop rules made since the!' 
Treasury Agreement of March, 1915," (Prepared by notional advisorr 
cOUlmittee on war output.) 

(M. 111. G6. Form for record of departure from working conditions, etc. 
nules made by the Minister of MUDitions under Munitions of War Act, regard

iug limitation of profits, March 30, 1917. 
(L. 42.)' Rewards for inventions, etc., in controlled establishments. 
(N. 111. 13.) Duties of lady superiDteDdents (sometimes called lady ,,,elfare 

Rupervlsors) . 
(Welfare B. 14.) Suggested scheme for boy supervision. (With forms.) 
Memorandum to welfare supel'visors of boys. 
lIIemoraDdum (traiDlng 3, November, 1915). Scheme for training Remisldlle(J 

munition workers in technical schools. 
(L. 8;).) Letter regm'diDg advance in wage rates of females. Doted April 4, 

1917. [Detaileu orders regol'uiDg this matter not yet received by Burl'au.] 

STATVTORY RVLES AND ORDERS VNDER THE lI:VNITIONS OF WAR ACTS. 

]915, No. 641. (Industrial disputes.) 
1915, No. 671 (S. 43). (Factory discipline.) 
]915, No. 839. (Establishments covered.) 
19]5, No.1000fS. 61). War-service bauges. 
191:;, No. 1001. Wur-service badges. 
1915, No. 1002. (Factory discipliDe.) 
1916, No. 106. (Factory discipline.) 
1916, No. 107. (E:<tablishments covered.) 
lIll6. No. 108 (S. 8). Tribunnls_ 
1916, No. 121. Leaving certificates. 
W16. ~o. 123. TrihunalR. 
1916, Nu.127 (S. 9). (Factory discipline.) 
1916, No. 137 (1,.3). TribuDals. 
191(1, No. Hi9. Tribunals. 
1916, No. 179 (S.10). Tribunals. 
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1916. No. 180. TribunalS. 
1916. Nu.181. Employment and remuneration. (Females.) 
1916. No. 182. iEmployment aM remun~ration. '(Wages of semiskilled and un-

skilled men.) 
1916. No. 191. Employment of aliens. 
1916. No. 279. Emllloyment >of ,ex-ltlunition workers. 
1916. No. 214. ~I<'stllblis\.nnentsc@:vere(lt 

1916. N@. 315 {So 22)_ Tribunals. 
1916. No. 355. (Industrial disputes.) 
1916. No. 411. Employment and t'e<Dluneration. (Females.) 
1916. No. 412. Employment and remuneratio11. (Wages of semiskilled and un

skilled men. ~ 
1916. No. 447. Remuneration I)f women and girls on munition w()rk of a class 

not recognized as men's work. 
1916, No. 450. Emplo~·=t of ~:s:-mu.nitlom workers. 
i916, No.456. Employment and remuneration of girls under 18 years of age on 

munition work of a class t:ustomarily ·done by male labor of 18 y~al'S and 
over. 

1916. No. ~12. Employment of ex-IDuril:tion workers. 
1916, No. 530. (Establishment"! covered.) 
191-6. No.!i49. (Limitation of profits.) 
1916. No. 586. Ellll)loyment and 1'emllul"xation. (Females.) 
1916, No. 587. Employment and remuneration. (}I'emales.) 
1916, No. 589. Employmeut and remuna·ation. (Wages of ~miskilled and 

unskilled men.) 
1916. No. 615. Employment of ex-munition workers. 
1916, No. 618. Remunel'8tion of w",nen and girls >on muniti@llS wOI'k of a class 

not recognized as men's work. 
1916. No. 621. Employment and remuneration. (Females.) 
1916. No. 649. Tribunals. 
1916, No. 662. (Factory holldIlYs.) 
1916. No.663. .( Factory holldays.) 
1916,No.664 (S.37). (Factory holidays.) 
liH6. No. 665 (S. 38). (FactOl:Y holidays.) 
1916. No. 708. Ernpl@YmE'Jlt a.ud l'eUIunt'ration. (Females.) 
1916. No. 704. Employment and remuneration. (Females.) 
1916. No. 718 (S. 46). Tribunals. 
1016, No. 719. Tt·ibunals. 
1916, No. 732. (Industrial disputes.) 
1016. No. 759. Employment and remuneration. (Females.) 
1016. No. 791. Employment of ex-munition ,,"orl,ers. 
1916. No. 813. Employment of ex-munition workers. 
1916, No. 855. (Establishments covered.) 
1916, No. 836. Employment of ex-munition worKer", . 

. 1916, No. 888. Employment and remuneration. (Females.) 
1016. No. 890. Employment of ex-munitIon worl'l"r8. 
1917, No.9. Employment and remuneration. (Fenlllles.) 
1917, No. 10. Employment and remuneration. (Females.) 
1917. No. 48. Employment and remullerlltion. (Femnles.) 
1917, No. 49. Employment and remuneration. (Felllflies.) 
1917, No. 71. Employment and remuneration. (Wilges of semiskilled and un· 

skilled men.) 
1917, No. 72 (S. 7). Tribunuls . 

. 1917, No. 142. (Estublislllltellts covered.) 
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Hil i, Xo. 143. Employment of ex·munition workers. 
Inli. Xo. ISO. Employment of ex-munitiou workers. 
1917. No. 282. (Estnblishments co\-ered.) 
19n, Xo_ 313. Employment and remuneration. (Females.) 
1917, Xo. 347. (Establishments covered.) 
1917, Xo. 348. Employment of ex-munition workers. 
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XEMORANDA, HEALTH OF XlJNITIOll" WOB.XERS COMMITTEE or THE MINISTRY 
OF lI(lJlI"ITIOll"S, 

[Io.uod at various dates 1915 to 1917.] 

No.1. Snnday labor. 
N".2. "'plfnre supervision. 
No.3. Industrial canteens. 
No.4. Elllplnyment of women. 
N ... 5. Hnurs of work. 
No.6. Cnnt"en construction and equipment (appendix to No.3), 
Nn.7. IlUluHtrial fntl':''I1e and its causes. 
No.8. Spe<'inl Industrinl diseases. 
No.9. Ypntllation and lighting of munition fnctories and workshops. 
Nfl. 10. SlcknPAA and injury. 
No. 11. In\"estigntion of workers' food and su~gestions ns to dietary. (Report' 

by Leonnrd E. Hill, F, R. S.) 
No. 12. Stntisti<-nl informntion concerning output in relntion to hours of work. 

(Rpport by H. ?lL Yernon, 111. D.) 
Nfl. 13. Ju\"enlle employment. 
No. 14. "'aRhlng facilities and baths. 
No. 15. The effe<'t of ImlustrinI conditions npon eyesight. 
Nn.l6. l\I!'(\IcaI certificates for munition workers. 
No. 17. Henlth nnd welfare of munition workers outside the fnctory. 
Interim re[lOrt (Feb., 1917) on Industrinl efficiency and fatigue. Contains 

1IIemorllnda 7 nnd 12; and three other studies, entitled: .. The compnrati\"e 
effic\pncies of flny and night work," .. The cnusps and conditions of lost 
time," and" Incenti\"es to work with sppclal reference to wages." 

MISCELLAlI"EOlJS REPORTS, ETC. 

Annual report of the chief inspa10r of fuctorles and worl,shops for the year 
1916. (1917.) 

JU\"l'Ulle Education. Final report of ' departmental committee on juvenile edu
cation In relation to employment after the war. Yol. I. Report, 1Ill1r("h 10, 
1917. [Cd. 8512.] 

Farm of Borgle. Memorandum respecting farm presented by Duke of Suther. 
land for settlement ot soldiers and sailors, NOYl'mber 10, 1916. .(By Ululer
sl'Cretary tor Scotland.) 

I.lcensing partially disabled men as dl'ivers of public motor \"ehicles. Report 
of special committee, July I, 1916. 

RellOrt of committee of privy council for scientific and indllstl'illl researeh for 
the year 191~16. (1916.) 

File of letter forms to employers and workers, issued by Ministry of Munitions, 
rpgarding \"arious matters arising under the acts, or<1erR, etc. 

Posters isslled by Ministry of Munitions, for use in fnctories, l'egm'<1ing orders 
Issued, etc. 

File of f.)rrus use.l in priority of work regulations, il'sued by Ministry of 
Munitions 
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BULLETIN OF TliE 

U. S. BUREAU OF LABOR STATISTICS. 
WHOLE NO. 221. WASHINGTON. APRIL,I917 

HOURS, FATIGUE, AND HEALTH IN BRITISH 
MUNITION FACTORIES. 

INTRODUCTION. 

The British Health of ~{unition 'Vorkers Committee was ap
pointed in the middle of September, 1915, by the Minister of Muni
tions, with the concurrence of the Home Secretary, "to consider and 
addse on questions of industrial fatigue, hours of labor, and other 
matters affecting the personal health and physical efficiency of 
workers in munition factories and workshops." 

The composition of the committee is as follows: 
Sir George Newman, 1\f. D. (chairman). 
Sir Thomas Barlow, Ba-rt., K. C. V. 0., M. D., F. R. S. 
G. Bellhouse, factory department, Home Office. 
Prof. A. E. Boycott, M. D., F. R. S. 
J. R. Clynes, M. P. 
E. L. Collis, M. ll., factory department, Home Office. 
W. M. Fletcher, 1\f. D., F. R. S., Secretary of Medical Research 

Committee. 
Leonard E. Hill, 1\1. B., F. R. S. 
Samuel Osborn, J: P., Sheffield. 
Miss R. E. Squire, factory department, Home Office. 
Mrs. H. J. Tennant. 
E. H. Pelham (secretary). 

The committee took evidence in various industrial centers from 
employers, representatives of workers, and other interested persons, 
lind made numerous special studies and' investigations. In addi
tion, members visited a large number of factories and workshops, 
and discussed matters with the management, with foremen, and with 
individual workers. With this information, and having the advan
tage of the special knowledge and experience already possessed by 

.members of the committee, it has published up to the present time 
(April, 1917) 15 memoranda, dealing with one or more of the sub
jects intrusted to it. 

As these memoranda are the work of a committee especially quali
fied by technical knowledge and special eXl?erience, and present 
many suggestions and recommendations made with the purpose of 
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securing maximum output oyer a period of months, or even years, 
and at the same time saieguardipg the health and physical efficiency 
of the workers, it is believed that their reproduction at· this time 
will be of value in a.similar way to industry and labor in this coun
try. The memoranda have been arranged in three groups, the 
related subjects being brought together, and are reprinted as bulle
tins of the United States Bureau of Labor Statistics under the 
following titles: 

BULLETIN NO. 221, HOURS, FATIGUE, AND HEALTH IN BRITISH MUNI
TION FACTORIES. 

Sunday Labor (Memorandum No.1). November, 1915. 6 pp. 
[Cd. 8132.] 

(Summarized in MONTHLY REVIEW of the U. S. Bureau of Labor Statistics, 
May, 1916, pp. 66, 67.) 

Hours of Work (Memorandum No.5). January, 1916. 9 pp. 
[Cd. 8186.] 

(Summarized in MONTHLY REVIEW, June, 1916, pp.'77-79.) 

Statistical Information Concerning Output in Relation to Hours 
of Work (Memorandum No. 12). (Report by H. M. Ver
non, M. D.) August, 1916. 11 pp. [Cd. 8344.] 

(Summarized in MONTHLY REVIEW, December. 1916. pp. 105-119.) 

Industrial Fatigue and its Causes (Memorandum No.7). Janu
ary, 1916. 11 pp. [Cd. 8213.] 

(Summarized in :MONTHLY REVIEW, June, 1916, pp. 79-81.) . 

Sickness and Injury (Memorandum No. 10). January, 1916. 10 
pp. [Cd. 8216.] 

(Summarized in MONTHLY REVIEW; June, 1916, pp. 88--90.) 

Special Industrial Diseases (Memorandum No.8). February, 
1916. 8pp. [Cd. 8214.] 

(Summarized in MONTHLY REVIEW, June, 1916, pp. 83-88.) 

Ventilation. and Lighting of Munition FactOl'ies and 'Vorkshops 
(Memorandum No. 9). January, 1916. 9 pp. [Cd. 8215.] 

(SummarizeU in MONTHLY REVIEW, June, 1916. Jlp. 81-83.) 

The Effect of Industrial Conditions Upon Eyesight (Memorandum 
No. 15). October, 1916. 8 pp. [Cd. 8409.] 

(Summarized in MONTHLY REVIEW, April, 1917. pp. 538-540.) 

BULLETIN NO. 222, WELFARE WORK IN BRITISH MUNITION FACTORIES •. 

'Velfare Supervision (Memorandum No.2) .. December, 1915. 7 
pp. [Cd. 8151.] 

(Summarized in MONTHLY REVIEW. May, 1916, pp. 68, 69.) 
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Industrial Canteens (Memol'andum No.3). November, 1915. 7 
pp. [Cd. 8133.] 

(Summarized In MONTHLY REVIEW, May, 1916, pp. 69, 70.) 

Canteen Construction and Equipment (Memorandum No.6). 
(Appendix to No.3.) January, .1916. 7 pp. and plates. 
[Cd. 8199.] 

(Summarized In MONTHLY REVIEW, June, 1916, p. 91.) 

Investigation of Workers' Food and Suggestions as to Dietary 
(Memorandum No. 11). (Report by Leonard E. Hill; F. R. 
S.) August, 1916. 11 pp. [Cd. 8370.] 

(Summarized in MONTHLY REvmw, January, 1917, pp. 56, 57.) 

Washing Facilities and Baths (Memorandum No. 14). August, 
1916. 8 pp. [Cd. 8387.] 

(Summarized In MONTHLY REVIEW, January, 1917, pp. 150, 151.) 

317LLETIN NO. 123, EMPLOYMENT OF WOMEN AND roVENILES IN GREAT 
BRITAIN D17RING THE WAR. 

Employment of Women (Memorandum No.4). January, 1916. 
10 pp. [Cd. 8185.] 

(Summal'ized In MONTHLY REVIEW, June, 1916, pp. 74-76.) 

Juvenile Employment (Memorandum No. 13). August, 1916. 8 
pp. [Cd. 8362.] 

(Summarized In MONTHLY REvmw, December, 1916, pp. 92-97.) 

In the present bulletin the memoranda relating to hours of labor 
and industrial fatigue are reproduced in full, preceded by a sum
mary of the more important suggestions and recommendations of 
the committee. 

There has been added also the report of the Treasury agreement 
of March 17, 18, and 19,1915, between representatives of the British 
Government and representatives of the trade-unions, in which it 
was agreed in behalf of the trade-unions that all trade-union or 
shop rules and customs tending to restrict production or to limit the 
employment of semiskilled or female labor should be suspended for 
the period of the war, the Government on its part agreeing to re
quire all contractors Ilnd subcontractors on munitions or other war 
work to bind themselves to restore such trade-union rules and cus
toms after the war. It was further agreed that machinery should 
be provided for the prompt settlement of all labor disputes and 
that no dispute should be allowed to result in a suspension of work. 

The text of the Munitions of War Act, 1915, and the Munitions 
of War (Amendment) Act, 1916, under which the terms of this 
agreement were enacted into law, is also' given. 



SUMMARY OF THE COMMITTEE'S CONCLUSIONS. 

Upon the subject of Sunday labor (Memorandum No.1), the eYi
dence before the committee led them to hold that" if the maximum 
output is to be secured and maintained for any length of time a 
weekly period of rest must be allowed. Except for quite short 
periods, continuous work, in their view, is Ii profound mistake and 
does not pay-output. is not increased. On economic and social 
grounds alike this weekly period of rest is best proyided on Sunday. 

"The committee desire to state that, in their opinion, the fore
men and the higher management even more certainly require definite 
periods of rest. These individuals haye never spared themselyes, 
they carry a heavy burden of responsibility and they can not be re
placed. * * * It is of primary importance in the interests of 
the nation that they should be allowed that rest which is essential 
to the maintenance of their health. 

" In conclusion, the committee desire to emphasize their conviction 
that some action must be taken in regard to continuous labor and ex
cessi ve hours of work if it is desired to secure and maintain,. oyer a 
long period, the maximum output. To secure any large measure 
of refoPlll it may be necessary to impose certain restrictions on all 
controlled establishments, since competition and other causes fre
quently make it difficult for individual employers to act independ~ 
ently of one another." 

In the preparation of the memorandum on /I(JUrs o/-,tL'ol'k in muni. 
tion factories (Memorandum No.5) the committee seem to haye 
been influenced by consideration of what is immediately practicable 
regarding the health of the worker in relation to a maximum out
put, in view of exceptional conditions entailed by the war. It is sug
gested that an increased number of hours may be obtained by oyer
time or by a system of shifts and that the committee greatly prefers 
the latter, although recognizing that it is impracticable to establish 
shifts universally. The committee's objections to overtime, briefly 
stated, are: (1) It is liable to impose too severe a strilin upon the 
workers, which adversely affects the rate of production and quality 
of output during the whole period of work as well as during the 
hours of overtime; (2) it frequently results in Ii large amount of lost 
time, which is attributed to workers becoming exhausted and taking 
a rest, and also to sickness; (3) it imposes a very serious strain upori 
the management, the executive staff, and foremen, since they can not 
take days off, like the ordinary worker; (4) it is liable to curtail 
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unduly the pel·iod of rest and sleep available for those who have to 
tro\'ellong distances to and from their work, a matter of special im
I)ortance in the case of young pel'sonSj (5) the fatigue entailed in
neases the temptation to men to indulge in tbe consumption of al
cohol. 

Admitting that o\'ertime must continue, the committee suggested 
definite restrictions to gm'em it. For adult male workers the com
mittee recommends: 

1. The average weekly hours (exclusive of meals) should not exceed 65 to 67. 
Indudlng o\·ertime. Hours in excess of 65 should only be worked for short 
Ilf'rlotls ond to meet 8U1Jden and unexpected circumstances. It may be de
,,(roble to differentiate to some extent between different kinds of work, and to 
fix 0 rother low limit of hours for work requiring close individual attention. 

2. Where proctlcable, tbe overtime should be concentrated witbin three or 
r"ur duys In tbe week, wblch sbould preferably not be consecutive. 

3. Where o\-ertlllle Is worked, It is slJeCiaIly Imllortllnt that there should be 
no Sundoy work. 

As respects womt'n, the committee expresses the belief that the 
strain of long houi·s is serious and that conditions of work in excess 
of the normal legal limit of 60 hours a week ought to be discontinued 
as soon as practicable, although little objection is seen to such mod
erate o"i'ertime during the week as can be compensated for by an 
earlier stop on Saturdays. The committee feels that the _need for 
o\-ertime among women and girls is much less pressing than it is 
for men, and that wherever practicable the system should be aban. 
doned in fa\'or of shifts. Although it is recommended that boys 
should be allowed to be employed overtime up to the maximum 
suggested for men, it is thought that every effort should be made 
lIot to work boys under 16 more than 60 hours a week. 

Although work on shifts involves night work, the committee 
makes it clear that night work is not to be regarded as a good thing 
in itself and offers the following objections to the system: 

1. It Is unl'<'Onomical. Though waA"es are paid at a higher rate. the rate of 
output. more particularly (luring the last two or thrl'e hours of the 12-hour 
8hift. Is generllliy lower. 

2. Supervision is frequently unsatisfactory. 
3. Conditions of ligbtlng are seldom so good as In daytime and make fine 

work more difficult. 
4. Workers experience grent difficulty in sleeping by day. 
5. The unfamiliar meal hour makes it difficult for the workers to consume 

substantial food. nnd their digestion is liable to become deranged. 

In its special study of Output in relation to Murs 0/ work (Memo
randum No. 12) the object of the committee was to ascertain the 
hours of employment most likely to produce a maximum output over 
periods of months or even years. It held that output can not be 
maintained at the highest level for any considerable period if the 
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conditions ,vere such as to lead to excessive fatigue and to deteriora
tion in the health of the workers. The committee's investigations 
covered operations of distinctly different character, some demand
ing heavy manual lahor, others of a light, more or less sedentary, 
nature. It was found that the time schedule producing the maxi
mum output varied with the character of the operation. 

The committee found that for men engaged in very heavy labor 
the maximum hours of actual work yielding the most effective re
sults appear to be 56 or less per week, for men engaged in mod
erately heavy labor probably 60 per week, while for men and youths 
engaged in light labor, such as tending semiautomatic machines, 
probably 64 hours per week should be the maximum. 

As a method of speeding up production, the committee recom
mended the careful regulation of rest pauses. It was found that 
the operatives, if left to themselves, took rests at irregular and often 
unsuitable times, hence it would be much better if the rest pauses 
were chosen for them. For instance, a lO-minute break in the middle 
of the morning and afternoon speBs during which the operati,-es 
remained at'their machines, but took tea or other nutriment brought 
them by boys or by traveling canteens, has been found a valuable 
aid to output. Some types of work need longer and more frequent 
rest pauses than others, and the best time can only be determined by 
uperience. After being fixed, they should remain compulsory and 
rest pauses at other times be checked so far as possible. 

The committee's study of Inaustrial fatigue and its ca:uses (Memo
randum No.7) is closely related to its three memoranda dealing 
with hours of labor. The committee had the benefit of studies of 
fatigue made by the Home Office 1 and by a committee of the British 
Associ~tion for the Advancement of Science,2 and the committee's 
report may be regarded as the summing up of these various studies 
of fatigue and its own studies of hours of labor. The committee 
again emphasize the importance of the regulation of hours and of 
daily and weekly rests, made with due consideration of the char
acter of the work performed. 

The committee in recording their conclusions say: "The com
mittee are bound to record their impression that the munition workers 
ill general have been allowed to reach a state of reduced efficiency 
and lowered health, which might have been avoided without reduc
tion of output by attention to the details of daily and weekly rests. 

1 Grt'at Britain, Home Office. St'cond Interim report on an Investigation of industrial 
fatigue by physiological methods, by A. F. Stanley Kent, M:. A., D. Sc., professor of 
physiology in the University of BristOl. London, 1916. 76 pp., 18 charts. 

• British Association for the Advancemt'nt of Sclt'nce. .. The question of fatigue from 
the eoonomlc standpoint." Interim rt'port of the commlttpl'". Muncht'stt'r, 1915. 67 pp. 
British AssociatIon for the Advancement of Science. .. The question of fatigue from the 
economIc stnndpolnt." St'cond interim report of the committee, Ne~castll'", 1916. 24 
pp. See MONTHLY RlilVllllW of the U. S. Bureau of Lnbol· Statistics, December, 1916, 
p.97. 
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The signs of fatigue are even more noticeable in the case of managers 
and foremen, and their practical results are probably more serious 
than in the case of the workmen • 

.. It is of great importance to note that a special and strenuous 
voluntary effort in labor, if it be maintained under a badly arranged 
time-table of work and rest, does not necessarily bring increased 
output over a. long period, however praiseworthy the intention of 
effort may be. Under wrong conditions of work, with excessive over
time, it is to be expected, indeed, that some deliberate' slacking' of 
the workers might actually give an improvement of output over a 
period of some length by sparing wasteful fatigue, just as the 
, nursing' of a boat crew over a part of a long course may improve 
their performance. It can not under such circumstances be said 
that a workman so restraining himself, consciously or unconsciously, 
is doing more to damage the output, on the whole, than the employer 
who has arranged overlong hours of labor on the baseless assumption 
that long hours mean high output." 

In its report on Sickness and injwry (Memorandum No. 10) the 
committee pointed out certain injurious conditions which should be 
guarded against as likely to diminish seriously the efficiency of the 
labor force. The injurious conditions enumerated are: 

(1) EX('('SAlvely long hours of work, particularly by night, if continued, pro. 
duce fatigue, Irritation, and sickness. .. You will find," wrote Sir 
James Paget, .. that fatigue has a larger share in the promotion or per
mission of disease than any other single casual condition you can 
name." 

(2) Cramped and constrained attitudes or posture during work, which prevent 
the healthy actloll of lungs anrl heart. 

(3) Prolonged or excessive muscular strain, e. g .. the .lifting·of heavy weIghts, 
prolonged standing, may produce rupture or varicose veins. . 

(4) Machinery accIdents .. 
(5) Working In unventilated or insuffiCiently ventilated workshops pre(lis

poses to dlsea!le and grav:ely interferes with Individual energy aud 
physical capacity. The effect of continuously working in a staguant or 
polluted atmosphere is not trifling or inSignificant. 

(6) The aIr, even if fresh, may be too hot or too cold, too humid or too dry; 
either extreme should be avoided to insure reasonable bodily comfort 
Rnd the most efficient work. 

(7) Imperfect lighting, whether by day or night, conduces to eyestrain and· 
headaches. 

(8) Working with or id the presence of gRses, vapors, poisons, Rnd irritating 
substances (e. g., .. doping ") may leud to direct poisouing. 

(9) Dust produced in certain industries, unless effectually safegullrded, may 
induce lung diseases. 

(10) The manufacture and use of high explosives involve risk to the workman, 

Equally important with these influences, in the opinion of the 
committee,' is the predisposition to disease arising from a failure to 
give proper attention to personal hygiene. In commenting upon 
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these influences likely to impair industrial efficiency, the committee 
pointed out t11:at, " in the past, when the supply of labor was plenti
ful, the necessity for a study of the influences which affect human 
efficiency may have escaped recognition, but to-day, when skilled 
labor is scarce, the necessity is obvious. To conserve energy and 
efficiency is, other things being equal, the way to improve output.'.' 

For the purpose of remedy and treatment, the committee finds two 
elementary principles; namely, that pre,ention is better thaJi cure, 
and that for treatment to be most effective it must deal with the 
beginnings of disease. The committee recommends, as a preliminary 
safeguard, the medical examination of all workers on their admission 
to the factory, in order to secure, as far as may be, their initial 
physical fitness for employment. In the opinion of the committee, 
the factory management has two further duties in the matter: First, 
they must reduce to a minimum any unfavorable conditions obtaining 
in the plant, providing proper sanitary conditions and accommoda
tions, safeguarding machinery, controlling hours of labor, furnish
ing canteen facilities, and securing sufficiently warmed, lighted, and 
ventilated workrooms; second, they must make arrangements for an 
adequate medical and nursing scheme. 

The committee points out the urgent necessity and value of first
aid work because of the increased number of accidents due to the 
abnormal demands of munitions work. To meet these increased 
dangers, the committee suggests the adoption of various methods of 
prevention, such as the proper and effective guarding of machinery, 
the adoption of safety appliances, the proper regulating of dangerous 
processes, the adequate lighting of the factory, and the more careful 
cleaning of machinery. The committee emphasizes also the pressing 
need for the provision of suitable means of treatment, especially first
aiel treatment for minor injuries and the instruction of employees in 
first aid, and the thorough organization of first-aid and surgical 
prOVISIOn. Systematic recording of all cases of sickness and ac
cident the committee regards as of the utmost importance in the 
effective treatment of sickness and injuries. 

The committee's report on Special industrial di.~ea8es (Memoran
dum No.8) gives the causes, methods of prevention, and treatment 
for the principal industrial diseases which have been found to 
affect munition workers. These diseases are: Poisoning due to lead, 
trinitrotoluol, tetryl or tetranitromethylanilin, fulminate of mer
cury, tetrachlQrethane, and nitrous fumes. Dermatitis, or eczema, 
caused by exposure to trInitrotoluol, tetryl, and fulminate of mer
cury, are also discussed. 

The committee emphasizes the importance of facilities for the 
prompt treatment of all cases of sickness and injury, especially in 
those establishments where poisonous substances are used. 
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In its report on Ventilation and lighting (Memorandum No.9) 
the committee calls particular attention to the importance of ade-. 
quate provisions for \"entilation and lighting, in view of the special 
conditions under which work in munition factories is carried on 
at the present time. Efficient ventilation is absolutely essential 
for the maintenance of the health and comfort, and therefore the. 
efficiency and capacity of the workers. The need of effective methods 
of ventilation is intensified at this time, not only by the increase 
in the number of workers, but also by the continuous occupation 
of shops by day and night. There is under these conditions no 
interval in which natural ventilation can restore a vitiated atmos, 
phere, and each shift succeeds to the bad conditions left by its 
predecessor. 

The committee calls attention to the fact that bad lighting affects 
output unfa"orably, not only by making good and rapid w~rk more 
difficult but by causing headaches and other effects of eyestrain. 
The difficulties of supervision, which are always considerable, are 
further increased if the lighting facilities of the workshops are . 
insufficient. The committee names as the essentials of good light
ing: (1) Adequacy; (2)' a reasonable degree of constancy and uni
formity of illumination over the necessary area of work; (3) the 
placing or shading of lamps so that light from them does not fall 
directly on the eye of the operator when engaged at his work or 
when looking horizontally across the workroom; (4) the placing 
of lights so as to avoid the casting of extraneous shadows on the 
work. 

In its report on the Effect 0/ industrial conditions upon eye8ight 
(Memorandum No. 15) the committee calls attention to the need. 
of special measures to pre\"ent undue strain upon the eyesight or to 
reduce the liability to accidents to a minimum. Thes,? are: (1) 
Testing of eyesight of operatiYes to be employed on close work and 
supplying them with glasses where necessary; and (2) guarding 
the eyes from flying particles of metal by the use of goggles. 

General measures designed to improve the physical health of 
the workers and so to enable them to resist the effects of fatigue 
include the proper lighting of factories, the provision of canteens, 
and adequate time for rest and sleep. 



SUNDAY LABOR. 

[Memorandum Ko. 1,] 

To the Right Honorable Dat·id Lloyd George, M. P., j/ini.ster of 
Munition8. 

SIR: 1. The committee were appointed by you, with the concur-. 
rence of the Home Secretary" To consider and advise on questions 
of industrial fatigue, hours of labor, and other matters affecting the 
personal health and physical efficiency of workers in munition fac
tories and workshops." 

2. Since their appointment in the middle of September, the com
mittee have taken evidence in London and other important centers 
from employers, representatives of workers, and other interested 
persons. In addition a large number of factories and workshops 
situated in different parts of the country ha ,-e been visited by one or 
more members of the committee. At such visits the opportunity 
has been taken to discuss matters with the management, with fore
men, and with individual workers. The committee have also had 
the advantage of the special knowledge and experience already 
possessed by some members of the committee at the tiine of their ap
pointment. 

3. In the course of their inY'estigations the committee have found 
. that both employers and workers were specially concerned at the 
present time with the problem of Sunday labor. The committee 
have been so impressed with the urgency and importance of this 
question that they have thought it right to submit an interim report 
dealing with this question at once without waiting until they were in 
a position to deal also with other questions falling within their 
terms of reference. 

4. The problem of Sunday labor, though materially affected by YR

rious industrial questions and the established custom of Sunday rest, 
is-as regards munition works-primarily a question of the extent 
to which workers actually require weekly or periodic rests if they 
are to maintain their health and energy over long periods. Inter
nIs of rest are needed to overcome mental as well as physical fa
tigue. In this connection account has to be ta,ken not only of the 
hours of labor (overtime, 12-hour shifts, 8-hour shifts), the environ
ment of the work and the physical strain involved, but also the men
tal fatigue 01' boredom resulting from continuous attention. to work. 

14 
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As one manager put it, it is the monotony of the work which kill&
the men get sick of it. 

5. The great majority of the employers consulted are unfavorably 
disposed to Sunday labor. Their objections may be broadly classi
fied under three heads: 

(a) Administrative.-Supervision is difficult and imposes a 
severe strain on the foreme~; yet deputies are not easy 
to obtain. 

(b) Econo1nic.-Sunday labor means high wages often cou
pled with increased cost of running the works. Though 
attendance on Sundays is generally good it is not, for 
various reasons, always accompanied by a satisfactory 
individual output. Moreover, Sunday labor is fre
quently accompanied by bad timekeeping on other days 
of the week. 

(c) Religiou8 and 8ocial.-There is a considerable feeling· 
that the seventh day, as a period of rest, is good for 
body and mind. 

Although, therefore, employers generally are opposed to Sunday 
work, it has been widely adopted, (a) on account of heavy demands 
for output, or (b) because employers have been forced into it by a 
desil'e of their workpeople to obtain the double, or at least increased, 
pay, When adopted, the hours are often considerably shorter than 
on an ordinary day. The work may begin later and end earlier; over
time is generally dispensed with. In at least one instance the work 
is confined to a morning of four hours. Saturday night shifts are 
frequently abandoned, and Sunday night sh~fts started at a later 
hour than usual. On the other hand there are still a number of fac
tories where the hours on Sunday are as long as on other days, or 
eyen longer, as in cases where transfer from a .12-hour day shift to 
a 12-hour night shift is made by working for a continuous period of 
18 hours at the change. 

6. The committee understand that, in response to the request of 
employers, the Home Secretary has issued orders permitting Sunday 
labor by "protected" persons (i. e., women and young persons under. 
18 years of I1ge) in a limited number of cases. At the present mo
ment, for the whole United Kingdom, there are about 50 orders cov
ering women, girls, and boys, and . also about another 30 for boys 
only. As a rule employment on Sundays has only been sanctioned 
when the hours of work on other days of the week are moderate, and 
even when Sunday work has been allowed it has been usual to impose 
conditions restricting employment as regards individuals, e. g. : 

(a) That women and young persons shall not be employed on 
two consecutive Sundays; 
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(b) That they shall have time off oil Saturday; 
(a) Thqt theyshaU only be employed on Sundays in cases of 

emergency; 
(d) That they shall be employed for a portion of the day only.· 

7. Evidence in the form of statistics of output in regard to Sunday· 
labor is hardly obtainable.; even where· the output of work may be 
such as would in normal circumstances permit of the collection of 
such figures, the rapid growth in the number of persons employed, 

. the greater employment of women, the increasing efficiency of in
experienced workers, and other similar causes render comparison 
difficult, unreliable, or impossible. Even where the requisite data 
niight be available it has not generally been found possible for the 
management to find the necessary time for its collection and tabula
tion. The representative of one important firm, however, informed 
the committee that in one of their shops where heavy machine 
work was done by men of a good average trade-union type they 
had recently extended the relief at the week end and so re
duced the average weekly hours from 7St to 65t. Though the normal 
hours were thus reduced,by 13, the average number of hours (60) 
worked during the three months succeeding the change exceeded the 
average number of hours (59:1) worked during the six months pre
ceding the change. Moreover, in his opinion, the output per hour was 
improved. Though accurate figures of this kind are not generally 
available, statements are made by many employers that seven days' 
labor only produces six days' output; that reductions in Sunday 
work have not, in fact, involved any appreciable loss of output, and 
e\"en the less obsen"ant of the managers seem to be impressed with. 
the fact that the strain is showing an evil effect. The loss of time on 
other days has led an employer to the somewhat paradoxical posi
tion of confining Sunday work to those who have attended regularly, 
during the week, i. e.;to give a rest on Sundays to those who, in fact, 
need it least. There is undoubtedly some tendency toward a reduc
tion or discontinuance of Sunday labor. It is becoming increasingly 
realized that there are limits to hours of labor beyond which no 
commensurate output is obtained. Perhaps inevitably, employers 
started their production of munitions by sprinting as if for a short. 
race whereas it is becoming evident that the course will be a long 
one and that the hoUl'S of labor must be so organized as to enable 
the output to be maintained at a regular level for a lengthy period. 
This is all the more important in that employers have been compelled 
to engage many untrained men who lacked both the skill and the 
reserve of energy and staying power possessed by the regular muni-. 
tion worker. 

8. The evidence from the side of the employees is naturally less 
definite. The trade-union officials seem clearly of opinion that the 
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men are beginning to get" fed up" and are feeling the need of more 
rest, to which need is attributed much of the lost time. It is stated 
that many men continue at work who in ordinary times would be ab
sent on account of ill-health. Though a high rate of wages may 
ha'-e rendered Sunday labor popular in the first instance, the com
mittee are not convinced that this is still everywhere the case. At 
one important center the representatives of the workers urged the 
Ilbolition of the long" change over" shifts and the stoppage of all 
ordinary work on Sundays between 8 a. m., and 8 p. m. They defi
nitely preferred relief on Sunday to relief on Saturday afternoon 
(though elsewhere the Saturday relief is preferred). An employer 
in the same place informed the committee that at his factory work 
was generally stopped from 10 p. m. on Saturday to 6 a. m. on Mon
day, and that the day shift preferred to work on from 6 p. m. to 
10 p. m. on Saturday afternoon in order that they might be set free 
on Sunday. At another important center the representatives of the 
. workers, while they thought that an immediate stoppage of all 
Sunday work might lead to trouble over wages, definitely urged that 
the workers should be given one Sunday off in every two or three. 
Certainly, whatever difficulties there may have been or still are, 
the fllct remains that a number of prominent employers have suc
ceeded in reducing or abolishing seven days' labor. 

9. The evidence before the committee has led them strongly to hold 
that if the maximum output is to be secured and maintained for any 
length of time, a weekly period of rest must be allowed. Except 
for quite short periods, continuous work, in their view, is a pro
found mistake and does not pay-output is not increased. On 
ecoMmic and social grounds alike this weekly period of rest is best 
})l"o"ided on Sunday, and the committee are strongly of opinion that 
Sunday work should be confined-

(a) To sudden emergencies, including the occasional making 
up of arrears in particular sections; and 

(b) To repairs, tending furnaces, etc. (the men so employed 
being gil-en a corresponding period of rest during some 
other part of the week). 

Speaking gl'nerally, the need for this relief from work on Sunday 
is more urgent for "protected" persons than for adult males, and 
for men on overtime than for those on double shifts, and the need 
may also \'3ry somewhat according to the number of hours worked 
during the week and the environment' and character of· the work; but 
the committee consider that the discontinuance of Sunday labor 
should be of uni"ersal application and should extend to all classes of 
workers, except that where the work must necessarily be continuous 
special arrangement<; will he necessary. 

92103°-Bull.221-17-2 
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10. Should the early stoppage of all Sunday work be considered 
for any reason difficult, if not impossible, to bring about, the com
mittee trust that it will at least be practicable to lay down the 
principle that Sunday labor is a serious evil which should be steadily 
and systematically discouraged and restricted. They suggest that, 
pending a general discontinuance of such labor, there are various 
ways in which an important improvement might 00 effected: 

(a) Where two shifts (one for day and one for night) are 
worked, to discontinue the practice by which the change 
from on~ shift to the other is made by requiring the 
men to work continuously for a period and a half in
stead of by closing down on Saturday night or during 
the period of the day shift on Sunday. Closure on 
Saturday nights seems desirable even when the change 
of shift is made less often than once a week, since the 
night shift seems to be generally regarded as a· greater 
strain than the day shift. 

(b) Where three 8-hour shifts are worked, to omit one or 
two shifts on Sunday. 

(c) Where workers are employed only during the day with 
overtime, to reduce so far as possible the hours of work 

. on Sunday. 
(d) To give all workers alternate Sundays off, or at the very 

least a Sunday off at frequent intervals: 
(i) By allowing a certain number to get off each 

Sunday; 
(ii) By closing completely, say, one S'!nday in every 

two or three; 
(iii) By closing alternately in particular depart

ments. 
(e) To give another day off in place of Sunday or, at any 

rate, to let workers on long hours off early on Saturdays 
or at other times. 

(f) To increase the employment of relief gangs w.here this can 
be satisfactorily arranged for, by obtaining either

(i) Relief workers amongst ordinary staff; or 
(ii) Relief week-end shifts of volunteers. 

11. The above cOi'lclusions have reference to the hours of labor of 
workers, but the committee desire to state -that, in their opinion, the 
foremen and the higher management even more certainly require 
(lefinite periods o~ rest. These individuals have never spared them
selves; they carry a heavy burden of responsibility and they can not 
be replaced. The committee have with regret noted among them 
obvious signs of overwork. It is of primary importance in the in-
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terests of the nation that they should be allowed that rest which is 
essential to the maintenance of their health. 

12. In conclusion, the committee desire to emphasize their con
viction that some action must be taken in regard to continuous labor 
and excessive hours of work if it is desired to secure and maintain, 
over a long period, the maximum output. To secure any large meas
ure of reform it may be necessary to impose certain restrictions on all 
controlled establishments, since competition and other causes fre
quently make it difficult for individual employers to act independ
ently of one another. 

Signed on behalf of the committee, 

E. H. PELHAM, Secretary. 
NO\'EMBEB,1915., 

GEORGE NEWMAN. 



HOURS OF WORK. 
[Memorandum No.6.] 

In the preparation of this memorandum the committee have neces
sarily been influenced by considerations of what is immediately prac
ticable regarding the health of the worker in relation to a maximum 
output, in :view of the exceptional conditions entailed by the war. 
The limits of hours which they propose are based on the expectation 
that the. war will be of long duration, and are such as they think 
can reasonably be continued over a protracted period. Many diver
gent factors have had to be weighed one against another and a .num
ber of the suggestions made are the resultant of a balance of consid
erations. The memorandum is directly concerned only with the 
hours of employment of workers engaged on the production of those 
munitions of war for which the ministry are directly responsible; 
it is not, for example, concerned with the hours in the shipbuilding or 
textile trades. One aspect of the question of hours of employment 
has already been considered in the committee's memorandum on 
" Sunday labor" (Memorandum No. 11) ; but even though a weekly 
or Sunday rest be conceded, important questions will remain as to 
how far an extension of the working hours during the week can be 
maintained and made to secure a maximum of output over a long 
period of time. An increased number of hours may be obtained 
either by overtime (by which is meant a lengthening of the normal 
daily hours of work) or by a system of shifts. The committee greatly 
prefer the latter alternative, but recognize that, for reasons which 
will be discussed later, it is impracticable to establish shifts uni
yersally. 

OVERTIME. 

2. Overtime is commonly justified on the ground that no other ar
rangement is possible owing to a dearth of workers and to the diffi
cult"ies of increasing plant, and it is contended that, though the out
put per hour may not be maintained, the system does result in in
creased production. It should be noted that as the most highly 
skilled workers '(tool and gauge makers, tool setters, etc.) are the 
most difficult to obtain, they have' been most generally employed on 
overtime, and have frequently had to work exceedingly long hours. 
At one time cases of men working as much as 90 hours per week 
were common; more recently there has been a tendency to reduce 
hours, but even so, weekly totals of 70 to 80 hours are still frequent. 

20 . 
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Some overtime amongst this class is no doubt inevitable, but the com
mittee are satisfied that hours such as these can not be worked with 
impunity, and they most strongly urge that every effort should be 
made, either by "dilution" of labor or otherwise, to extend the shift 
system to this branch of the industry as rapidly as possible. 

3. The objections to overtime may be briefly stated as follows: 
(1) It is liable to impose too severe a strain on the workers. 

Many witnesses assert that while for. an emergency 
overtime is effective, after a period the rate of produc
tion tends to decrease and the extra hours to produce 
little or no add.itional output. Moreover tlIe quality of 
the output may be adversely affected during the whole 
period of work and not only during the hours of over-· 
time. 

(2) It frequently results in a large amount of lost time. In 
part this is to be attributed to the workers becoming ex
hausted. and taking a rest, and also to sickness, notice
able chiefly amongst the older men and those of weak 
constitution. 

(3) It imposes a very serious strain upon the management, the 
executive staff, and the foremen, both on account of the 
actual length of the hours worked and the increased 
worry. and anxiety to maintain output and quality of 
work. These men can not take days off duty like the 
ordinary workers. 

(4) It is liable to curtail unduly the period of rest and sleep 
available for those who have to travel long distances to 
and from their work, a matter of special importance in 
in the case of young persons. 

(5) The fatigue entailed increases the temptation to men to 
indulge in the consumption of alcohol; they are too 
tired to eat and seek a stimulant. 

4. The committee have not found tllat as yet the strain of long 
hours has caused any serious breakdown among workers, though 
mnny general stntement~ indicative of fatigue have been received by 
the committee; in particular there is medical evidence to the effect 
that the long hours are beginning to make themselves felt upon the 
older men and upon those who suffer from physical infirmity. It is 
noticeable, too, that there is a general tendency toward a reduction of 
hours. There is good reason for believing that the increased pay 
and the better food that workers have been able to enjoy in conse-. 
quence have helped to counteract the strain of long hours, and there 
is little doubt, too, that both men and women have been stimulated 
to make a special effort by an appreciation olthe national importance 
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of their work. These influences have been thus summarized by a. 
trade-union official: 

(1) WIlI·power. l\Ien have continued at work in a condition that (under 
ordinary circumstances) would have put them off for u week or 
two. Even when a man comes off for a time he is anxious to get 
back again !IS quickly as possible. I have had one or two cases of 
serious breakdown. The main factor is that practically aU the 
men want to do their best. 

(2) Better· wages mean better food for a large number of men with 
families, and they mean a little better provision for those families, 
which again reacts upon the man's health and his work. In these 
cases it is not so much the saving or possibility of saving money, 
bllt the satlsfactory spending of it which is the factor of im
portance. 

(3) The possibility of getting more money has also its effect. Yon read 
much about the slacker. There is quite a . large proport!on of 
workmen really too anxious for overtime--employers will corrobo
rate-even under normal conditions. 

It would be a mistake, however, to depend too largely upon the 
operation of influences of this kind, or to hope that they can continue 
indefinitely to be effective against fatigue. The committee are satis
fied that if men are asked to work for 15 hours a day for weeks 
and months on end (as is the case now in certain areas) one of two 
results must follow. Either the health of the workers will break 
down or they will not work at full pressure. In either case output 
must suffer. It must be remembered, moreover, that the problem 
to be considered is not so much whether the workers have been able 
to withstand the strain of extra hours up to the present, as whether 
they are likely to continue to withstand it under similar conditions 
for a further protracted period. 

5. Amongst the executive and foremen there is already evidence 
of considerable fatigue, and numerous instances have been brought to 
the notice of the committee where men of this class have had to be 
allowed special holidays to enable them to recuperate. It is hardly 
necessary to emphasize the importance of maintaining the health and 
physical efficiency of this class, upon whom depends principally the 
organization and discipline of the works. In some instances it has 
been found possible to arrange for members of the executive and 
foremen to share the duty during hours of overtime, an obviously 
desirable arrangement where it can be managed. 

6. While, then, the committee recognize that overtime must con
tinue, they suggest that it should be subject to certain definite restric
tions somewhat on the lines indicated in the following paragraphs. 
They feel, however, that a fina,! judgment upon 'overtime must be re
ser\'ed until there has been an opportunity to observe the effects of 
restricted Sunday work, a reform which they hope will follow as a 
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result of the recommendation put forward in their first memo
randum. 

7. Adult males.-There is an extraordinary conflict. of opinion as 
to the number of hours that can profitably be worked. On the one 
hand the advocate of the 48-hour week is emphatic in his view that 
this is the maximum a man can be employed effectively. "All over
time is bad," said the representative of one large firm, "we only 
work if driven to do so by urgent demands from the ministry, and 
e"en then our men become disorganized, and it is doubtful if our 
output is in any way increased." On the other hand, those who are 
employing their workers for 15 hours a day, sometimes with Sunday 
WQl'k in addition, state with apparently equal confiden<;e that such 
hours are not excessiye, that they have been worked in times of 
peace, and'that they can not be reduced without loss of output. It 
is noticeable that amongst those in favor of shorter hours are em
ployers who have given the most careful study to the question of in
dustrial fatigue and scientific management, and it is at least signifi
cant that, so far as the committee can learn, no employer who has 
once adopted the shorter scale of hours ever desires to return to a 
longer period. If, however, the 48-hour week is to be made a suc
cess, the reduction of hours must be accompanied by a reorganization 
in factory management, which it would be difficult or impossible to 
carry out at the present time. Amongst those who favor the longer 
hours are to be found some of the largest employers of labor. While 
the committee hesitate to criticize the action of firms of such great 
experience, it seems self-evident that men can not work continually 
for 15 hours a day with good -effect, more particularly when, as is 
often the case at the present time, there has to be added to the day's 
labor a journey of an hour or more to and from the works. The 
hours thus described-6 a. m. to 9 p. m.-appear to have their origin 
in trade custom-they add" a quarter" to the ordinary day's work 
and have been adopted in normal times to meet temporary trade_ 
pressure. The pressure now, however, is not temporary, and prepa
ration must be made for a prolonged period of overtime. " The 
longer the hours, the greater the amount of broken time," is a maxim 
t.hat has been repeated again and again, and the committee feels that 
much of the broken time is due to a sense of fatigue which leads the 
workers to take time off for rest. There remains, however, between 
these two courses a via media, which the committee believe to be 
satisfactory and which they find has in its favor a great body of 
public support. It allows a maximum of 10 to 12 hours of overtime 
a week. One large employer, who is also engaged in organizing some 
of the national factories, expressed the view that a 65-hour week 
averaged over a period of time, with a maximum of 80 hours in any 
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one week, was as much as men ought to be asked ·to work. Another 
put the limit at 2 hours' overtime a day. The following statement by 
a trade-union'representative is to the same effect: 

Whel'e there is overtime beyond two hours daily there is eviuence of fatigue 
nnd men can not be employed economically, from health anu production point 
of view, on continuous overtime of three and four hours daily. Fatigue is 
rarely reaching the point of breakdown, but. does affect health and produc
tion, and in my opinion will manifest itself later. In some cases where such 

. overtime is worked, apart from night shifts, men are allowed one early night 
per week, and I think this is wise anu economically sound. 

Again, in the agreement between the Engineering Employers' Fed
eration and the Engineering Trade Unions a limit of 32 hours of over
. time per month was adopted, while the Home Office general order 
for munition factories (which, though it applies directly only to the 
labor of women and young persons, affects indirectly the hours of 
work of male a9,ults, since their work is generally dependent upon 
that of the protected persons) provides for a maximum of 67-1- hours 
a week and has been found to meet the needs of the great majority of 
the employers. It is evident that within the limits of prescribed 
hours the speed of work and the energy exerted differ widely; the 
committee, however, think that such hours can not reasonably be ex
ceeded without affecting the physical efficiency of the workers, and 
accordingly, on the facts at present before them, they make the fol
lowing recommendations as appropriate to the special conditions 
imposed by the war: 

(a) The average weekly hours (exclusive of mealtimes) 
should not exceed 65' to 67, including overtime. Hours 
in excess of 65 should only be worked for short periods 
and to meet sudden and unexpected circumstances. It 
may be desirable to differentiate to some extent between 
different kinds of work, and to fix a rather lower limit 
of hours for work requiring close individual attention. 

(b) Where practicable the overtime should be concentrated 
within three or four days in the week, which should 
preferably not be consecutive. 

(c) Where overtime is worked it is specially important that 
there should be no Sunday work. 

(d) The practice prevailing in certain districts of working 
from Friday morning, all through Friday night, and 
until noon on Saturday should be discontinued. Such 
hours may be permissible for short spells, but cnn not 
be satisfactory from the point of "iew either of health 
or output if continued for indefinite periods. 

8. TV omen a.nd girZs.-Important as it is that hours of work for 
men should be kept within reasonable limits, it is essential that 
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bours of work for women and girls should be even more closely 
safeguarded. There "is a general consensus of opinion (it is indeed 
beyond dispute) that women are unable to bear the strain of long 
hours so well as men, and, though there is some divergence of views, 
opinions as to what hours can profitably be worked vary to a much 
less extent than was found to be the case in regard to· men. The 
gl'eat majority of the employers, when making their applications to 
the Home Office for exemption orders, have not asked to be allowed 
to work more than 65 hours per week, but beyond this tlie committee 
haye been struck by the fact that in many of the works they visited 
the maximum hours allowed by the orders have seldom ~een worked 
continuously. Employers, not unnaturally, have sought permission 
for a wider limit of hours than is ordinarily necessary or desirable, 
in order that they may have latitude for dealing with special emer
gencies, and the Home Office orders were so drawn up as to provide 
for exceptional occasions of this kind. In order to investigate more 
closely the effect of long hours upon the health of operatives, the 
committee have recently instituted a series of intensive inquiries 1 

among munition workers. Up to the present, only a few retur~ 
relating to women operatives have been collected; but, so far as they 
go, they do to some extent suggest progressive deterioration of health 
in proportion as the operatives had been employed for long hours 
and for long periods. 

The committee are satisfied that the strain of long hours is serious, 
lind they are of opinion that continuous work in excess of the normal 
legal limit of 60 hours per week ought to be discontinued as soon as 
practicable, though they think that some greater elasticity of hours 
might be allowed than is provided for by the factory acts, and they 
see, for instance, little objection to such moderate overtime during 
the week as can be compensated for by an earlier stop on Saturdays. 
They recognize, however, that the character of much of the work 
on which women and girls are engaged is at present such that it 
Jllay be impracticable· to carry this recommendation into etrect forth
with, and some reasonable limit of time should be allowed for read
justment. Much necessarily depends upon the character of the em
ployment, upon the conditions (including factory environment and 
piecework or time-work) under which it is performed, upon t4e 
sufficiency of food, upon whether the workers-can sit while at work, 
and upon whether they live close to the factory or have to undergo, 
in addition to their actual labor, the added strain of traveling in 
crowded conveyances to and from their work. The committee feel 

1 Tbroe lnqulrll'll are being conducted by medical women, acting In conjunction with 
.lady Inspectors of the Home Ofltce and the National Insurance Commission. Similar 
Inquiries among ml'n are alRo In contemplation. Tbe validity of such Inquiries mnst 
largely depend upon their continuance over a considerable period, upon reexaminations 
Ilnd upon tbe sufltclency of tbe numbers examined. . 



26 HOURS, FATIGUE, ETC., IN BRITISH MUNITION FACTORIES. 

that the need for overtime amongst women and girls is much less 
pressing than it is for men; they are rarely· employed on highly 
skilled work, a'nd where there is still a good reserve of labor there 
should be little difficulty in gradually introducing shifts, or in 
other ways redistributing the work among a large number of oper
atives. They strongly urge that wherever practicable overtime 
should be abandoned in favor of shifts. 

9. Boys.-In view of the extent to which boys are employed to 
assist adult °male, workers 'and of the limitation of supply, the com
mittee, though with great hesitation, recommend that boys should be 
allowed to be employed on overtime up to the maximum suggested 
for men, but every effort should be made not to work boys under 16 
more than 60 hours per week. 'There overtime is allowed substan
tial relief should be insisted upon at the week ends, and sh'ould be so 
arranged as to permit of some outdoor recreation on Saturday 
Mfternoon. 

SHIFTS. 

10. 'There shifts can be arranged they are to be preferred to over
time, not only because they involve less strain on foremen and work
ers, but because they enable the machines to be used for the whole 2-1 
hours, and, in addition, produce a better and more uniform rate of 
output. Shifts are either double (day and night) or consist of three 
8-hour periods. , 

11. Day and night shifts.-These are not always of equal length. 
'Vhere the normal hours of work during the day are less than 12 
'(e. g., 6 a. m. to 5 p. m.) it is usual to place the remaining hours in 
the night shift. The ordinary daily hours have been fixed after pro
longed struggles and negotiations between operatives and employers, 
and it has no doubt been thought advisable not to interfere with 
customs thus established; it may be argued, too, that by making the 
night shift somewhat longer than the day shift the total weekly 
hours for each shift are more nearly equalized, since there are usually 
fewer night shifts than day shifts. At the same time the committee 
can not but feel some regret that the strain of the night work should 
be increased by these additional hours, and they think it desirable 
that whenever practicable the night shift should not exceed the day 
shift in length. The ~wo shifts are generally continuous and some
times even overlap to enable the work in hand to he transferred to 
the new set of workers. It has been observed, however, that in some 
cases there is a short interval between the two, shifts, which affords 
opportunity for cleaning and ventilating the'shops, a matter to 
which the committee attach much importance. 

12. While it is no part of the duty of the committee to express 
any views on the "8-hour day" as understood in the engineering 
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trades, the system of 8-hour shifts is one that has come very forcibly,' 
under their attention. There Ill'e undoubtedly certain advantages to 
be derived from this system of hours. They involve little or no 
strain upon the workers; the periods during which machinery must 
stand idle for meals are very much reduced, while significant state
ments have been put before the committe claiming beneficial effects 
upon output. Unfortunately, apart from any other reaSon, it short
age of workmen and the difficulties of supervision, as well as prob
lems of housing and transit, to a large extent exclude 8-hour shifts 
fl'om practical consideration, so far as male workers are concerned. 
The difficulties in the case of women are much less, and it is the more 
important to establish the. 8-hour shift, in their case, because there 
are being attracted into munition works at the present time women. 
who hitherto have been entirely unaccustomed to factory life, and_ 
who are on that account not unlikely to find the strain of a 12-hour 
day too great, while they could work readily and effectively through. 
an 8-hour period. 

Mention should also be made of a variant of the 3-shift system 
under which the first day shift works from 6a. m. to 10 a. m. and 
again from 2 p. m. to 6 p. m., while the second day shift works' 
from 10 a. m. to 2 p. m. and again from 6 p. m. to 10 p. m. This 
system is stated to produce a larger outpu~ because no intervals for' 
meals are required and because the worker benefits from the four 
hours' interval, hut it appears to be unpopular with the workers, 
chiefly because of the difficulty of occupying satisfactorily the four 
hours' interval, which is too short to allow the worker to go home 
and take up other occupation and too long to be spent ii:t idleness at 
the works. The committee consider that the system should be dis
couraged, even where facilities for rest and recreation are provided 
at the factory, and they regard it as altogether unreasonable where 
such facilities do not exist. 

13. Adult male workers are almost universally employed on double 
shifts. They appear on the whole to be standing the system well, 
more particularly where relief is given at the week ends. The com
mittee see no reason to suggest any change. 

U. Women workers are employed sometimes on 12-hour and some
times on 8-hour shifts, but the latter arrangement is becoming, the 
committee are glad to note, increasingly common. The strain of the 
12-hour night shift for women is considerable, even where workers 
arc provided with seats, and the committee consider that the system 
should be abandoned wherever local difficulties of labor supply, hous
ing, and transit can be overcome, and in no case should the hours 
worked at night exceed 60 per week. Whatever system of shifts is 
adopted, girls under 18 should not be employed on a night shift 
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unless the need is urgent and the supply of wom.en workers is insuffi
cient. In such cases the employment should be restricted to girls 
over 16 years of age, carefully selected for the work. 

15. Boys, like the men, are generally employed on 12-hour shifts.: 
It does not seem practical to suggest any change of system, but the 
committee hope that care will be ~aken to watch the effect of night 

! work on individual boys and to limit it as far as possible to those 
over 16. 

NIGHT WORK. 

16. It has already been stated in paragraph 10 that shifts, where 
practicable, are preferable to overtime, but the committee do not 
desire it to be thought that they regard night work as a good thing 
in itself, and they deem it advisable to set out some of the objections 
to it which have come under their notice. 

I. (a) It is uneconomical. Though wages are paid at a higher rate, 
the rate· of output, more particularly during the last 2 or 3 hours of 
the 12-hour shift, is generally lower. The committee feel that this 
objection would be largely oyercome by the workers being afforded 
an opportu,nity to obtain suitable refreshment about 4 a. m. 

(b) Superyision is frequently unsatisfactory. This is chiefly due 
to the fact that not infrequently fewer and less experienced foremen 
are employed at night. 

(c) Conditions of lighting are seldom so good as in daytime, and 
make fine work more difficult. 

(d) Workers experience grent difficulty in sleeping by day, partly 
because of the dislocation of the ordinary habits of life and partly 
because of the noises and disturbances which are almost ineyitable 
in the daytime, except under specially favorable conditions. 

I (e) The unfamiliar meal hours make it difficult for the workers 
to consume substantial food and their digestion is liable to become 
ueranged. 

~ 17. A question of considerable importance in connection with the 
shift system is how long the workers should remain on the night shift 
ot anyone time. A week is the most common period, more particu~ 
larly where the three-shift system is in vogue. Elsewhere the 
changes are sometimes made fortnightly or monthly, and in some 
instances there is no alternation at all, the workers remaining con
tinuously on day or night work, except for occasional changes amongst 
individuals carried out for the conyenience of the persons concerned. 

I There has been so much diyergence of opinion as to the merits of 
the different systems that the committee have found it difficult to 
arrive at any definite conclusions. Those w40 favor the weekly 
change argue that the strain of the night work and the difficulties of 
obtaining adequate sleep during the day are such that it is unde-
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sirable for workers to remain on night work for more than a week at 
a time. On the other side it is stated that repeated changes make it 
more difficult to settle down to either system, and that the night work
nfter the first week becomes less trying, while the ability to sleep by 
day increases. 'Vhile on physiological grounds the' committee con-' 
sider that much is to be said for infrequent changes, they think that 
this is a matter which must be settled locally largely on social con-' 
sillerations, and should be left to individual employers to determine
in consultation with their workpeople. 'Vhatever may be settled, 
provision should be made for the worker to have a period of rest 
before and after period of the night shift. Change of shift should 
be effected by dropping one or more shifts and not by working for. 
one and a half periods. 

SPELLS AND BREAKS. 

18. With certain minor qualifications existing arrangements for 
lipells and breaks are generally satisfactory, and the committee have 
but few suggestions to make. 'Where work commences at 6 a. m. the 
orllinary breaks are half an hour for breakfast, and one hour for 
dinner. At some factories work only begins at 7 a. m. or 8 a. m., the 
workers being expected to have had their breakfast before arrival. 
The committee do not feel that there is any real objection to the sys
tem, though the earlier of these two hours is liable to involve a long 
fpeIl of work, and eyen if the men ha,·e had a good meal before 
starting the distance to be traveled to work may" necessitate a very 
long period between breakfast and dinner. In such cases a brief 
interyal, when tea can be taken, may prove beneficial. A tea interval 
is usually allowed for men only when overtiine is worked; it usually 
consists of half an hour, but in some cases it is reduced to a quarter 
of an hour or 20 minutes. A reduced mealtime of this kind has gen
erally been established in order to enable the workers to get home at 
an earlier hour, Rnd there is much to be said for it on this account; 
it affords, however, little enough time to get a meal, and it should 
only be permitted,. where arrangements are made for the tea to be 
actually ready for the workers as soon as they stop work. Women 
,,·orkers are frequently allowed r::hort intervals in the morning or the 
afternoon or both. It seems to be generally agreed that women can 
not profitably work long spells without any break or refreshment, 
and the committee feel that breaks of this kind are to be encouraged. 
An opportunity for tea is regarded as beneficial both, to health and 
output, and a break in the morning is specially important where 
women are expected to have breakfasted before starting work. 

19. Where double shifts are worked two intervals usually are 
allowed at night, one of an hour and the other half an hour; but in a 
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number of cases the first interval is also reduced to half an hour. 
The committee are very strongly of the opinion that this is a mistake 
and recommend that intervals amounting to not less than one and 
one-half hours should be allowed as on the day shifts. Night. work 
is certainly more strenuous than day work, and it is illogical there
fore to allow a reduced period for meals and rest during the night. 
These objections are particularly valid in the case of women, since 
they often experience difficulty in eating a proper meal at night 
unless they are allowed plenty of time, and they appear to benefit 
in other ways by the opportunity of rest afforded by t~e longer 
interval. It has been argued that as the workers have nowhere to 
go during the night, an hour at a time is too long. This objection 
would, however, be overcome by the adoption of two intervals of 
three-fourths of an hour each, which would allow adequate time for 
taking a meal and at the same time not make either interval un
necessarily long. The committee think it important that there should 
be some opportunity for rest and refreshment, more particularly in 
the case of women, between about 3 a. m. and 4 a. m. The postpone
ment of the second break until this hour helps the workers to carry 
on through the trying hours at the end of a night shift. 

20. Where women are employed on 8-hour shifts an interval of 
half an hour is allowed, occasionally with a brief second in~erval. 
Provided that no considerable part of the time has to be spent in the 
preparation of the meal this interval appears to be sufficient. 

HOLIDAYS. 

21. The committee consider it most important that the ordinary 
factory holidays should not be interfered with. They afford a defi
nite break in a long period of strain, and a favorable opportunity 
for recuperation. This opportunity could be used to fuller advantage 
if adequate traveling accommodation and railway facilities were pro
vided for conveying large numbers of workers to convenient health 
resorts and holiday centers. -

Signed on behalf of the committee, . 
GEORGE NEWMAN, M. D., 

E. H. PELHAM, Secretary. 
JANUARY, 1916. 

o hai'l'ml1n. 



OUTPUT IN RELATION TO HOURS OF WORK. 
JIBPOB'l BY H. :H. VERNON, Y. D. 

[1l ...... ralldlUlL !I'D. 11.1 

1. In a previous memorandum (No.5) the committee recom
mended that the average weekly hours of labor, including overtime, 
should not exceed 65 to 67 for men, and 60 hours for women. They 
suggested that it might be desirable to differentiate to some extent 
between different kinds of work, but they did not offer any detailed 
information, because at the time they had not sufficient data at their 
disposal to warrant definite conclusions. In order to reme.dy this 
deficiency, special investigators, including myself, have been en
gaged for many months past in collecting statistics concerning out
put in relation to hours of labor at a number of munition works, 
and I am now bringing forward It portion of the data which I have 
obtained as they appear to me, not only to afford information con~ 
cerning the most suitable hours of labor in certain specific munition 
operations, but also to suggest some of the principles which should 
be followed in fixing the hours of labor for munition work in 
general. 

2. I understand that the object of the committee is in many ways 
similar to that of the managers of munition works, and is to ascer
tain the hours of employment most likely to produce a maximum 
output over periods of months, or maybe even of years. They hold 
that output can not be maintained at the highest level for any con
siderable period if the conditions are such as to lead to excessive 
fatigue and to deterioration in the health of the workers.· If 
health and physical efficiency are maintained they would raise no 
8 priori objections to any given number of hours, however long. 
Further, in considering the relative value of, say, a 65-hour week as 
compared with a 55-hour week the question is whether the former 
or the latter will produce the greater total weekly output, rather 
than whether any extra cost involved by the additional output is 
justified by the economic or military conditions existing at any 
given time. 

3. The statistical data collected with one exception concern the 
output of day shifts, and they were collected in large and recently 
built munition works, where the conditions of labor, such as lighting, 
warming, ventilation, and the provision of canteens, were as favor
able as possible. All classes of operatives were on piecework, they 
were paid at a high rate of wages, and there were no trades-union· 

81 



82 HOURS, FATIGUE, ETC., IN BRITISH MUNITION FACTORIES. 

l'estrictions whatever upon output. Hence there was every possible 
stimulus for them to exert their maximum powers of production. 
It is more convenient to describe first the data obtained relating to 
the output of women, as one group of them is specially complete. 

WOMEN ENGAGED IN MODERATELY HEAVY LABOR. 

4. The complete series of output data just referred to concerns 
women engaged in turning aluminum fuse bodies. The operative~ 
were standing all day at capstan lathes and had to subject each fuse 
body to seven successive boring and cutting operations. These op
erations required close attention throughout and some delicacy of 
manipulation, so that no relaxation of effort was permissible during 
the actual turning. Nearly 200 operatives were engaged on the 
work, but for the purposes of statisticall!-nalysis the output of only 
100 of them could be considered. None were included unless they 
had attained their maximum output (which statistical examination 
of individual output showed was attained after a weeks' e;'perience) 
and were engaged on the operation for 15 or more weeks out of the 
24 weeks of the statistical period dealt with. For many months 
previous to this period the hours of labor had usually been 77i per 
week, except that in the second week of each month there was flo 
Sunday labor, or the hours were reduced to 69i per week. From 
Table I we see that in the 6-week period just before Christmas the 
Hctual hours of work averaged 68.2 per week, or 6.6 hours less than 
the nominal hours (74.8 hours). Taking the average hourly output 
of fuse bodies as 100, the total (relative) output per week comes to 
6,820. The next fortnight was much broken by the Christmas holi
day. This amounted practically-to a week if the days taken without 
permission be added to those officially sanctioned. It will be noted 
that in the week and a balf before this holiday the output rose dis
tinctly above the previous average (viz, 6 per cent), but in the half 
week immediately following it fell considerably below the a yerage 
(viz, 11 per cent). Both of these variations form a typical feature 
of output data in relation to holidays, while another typical fea
ture is the considerable and persistent rise which follows on a holi
day. In the present instance this rise amounted to 11 per cent more 
than the average- for the pre-Christmas period, or the total output 
reached its absolute maximum of 7,615 per week. The beneficial 
effects of the holiday upon output undoubtedly lasted four weeks 
lind probably more, but the reduction in the hours of labor from 
January 24 onward precluded the possibility of tracing it further. 
After a 4 days' holiday at the beginning of August the output of a 
smaller group of the operatives, 40 in number, remained high for 5-
weeks and was 7 per cent greater than the a,'erage output during 
the next 8 weeks. 
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TABLIIl.-ONE HUNDRED WOMEN TURNING FUSE BODIES. 

r- Relative HOI1r8 
Aetnal oal Hours of of work 

Week bours of ours of broken output multi. RemarkB coocerning output. ending- w::~ ';O~k ti::eE:U- W~Og plied~ 
hour. relativE 

week. output. . ---. 
Nov. If l !~' ·'1 !~~ 
Nov. 21 68.8 75.5 6.7 
Nov. 28 86. 7 75.0 8.3 6,820 Hourly output fairly steady. Dec. 5 70.9 2 77.2 6.36.6 
Dec. 12 69.1 76.2 7.1 
Dec. 19 71.8 77.3 5.5 107 ........ Typical dee in hourly output before holiday • Dec. 28 41.8 46.0 4.2 106 ......... 
Ian. 2 32.8 ......... ............ 89 . ....... Greetrall io hourly outputimmediatelyafter 

holiday. 
Ian. 0 65.2}as. { 69.3 4. I} { 113} 

rUbseQUent considerable incre ... e of hourly 
lao. 16 70.3 8 77.2 6.95.7 107 111 7,.615 

output
i 

whilst total output ri •• s to a max,· 
Ian. 23 70.3 76.3 6.0 112 g'~tn!Ee~~::,':i~ greeter than that of pre-

UReduction or hour. of labor from 74.3 to 67.5 
Ian. 30 :'~}&J.6 { 68.5 ~H5.9 { ~M}I07 6,591 baa no immediate effect on hourlLoutput, 
Feb. 6 66.5 ~~ hence a considerable reduction of talout-

put. 
Feb. 13 

l' 
52.0 

T 
{t::: .... remrorary·hortageOfmaterialandreductioll 

Feb. 20 47.6 62.0 In ours ollabor. 
Feb. 27 61.4 66.5 6.1 118 
Mar. e 62.2 86.5 4.3 125 
Mor.12 54.8 68.5 3.7 127 Elfect of shorter hour. of labor now estab-
Mar. 19 ~U 59.7 

66.5 ::~ .6 m 123 7,343 lished and hourly output reaches a maxi. 
Mar. 26 66.5 mum. Total output 8 ger cent greeter than 
Apr. 2 68.6 64.8 6.2 121 '. in pre,Chrlstmas perio • 
Apr. 0 5+.9 58.5 3.6 121 
Apr. 16 62.9 86.5 3.6 126 }TlllCSl ri.e in hourly output before h~liday 
Apr. 23 47.0 49.5 2.5 125 ( aster). 

• -. 

5. The output data of Table I indicate that the beneficial effect on 
output of a reduction in the weekly hours of labor from 74.3 to 67.5 
was not immediately manifest. Even a reduction to 52 hours seems 
to have no influence, but this was owing to a temporary shortage of 
material. From February 27 onward the hours of labor were 66t 
per week (or 58! in the second week of each month, when there was 
no Sunday labor), and we see that during a period of eight weeks 
the hourly output now averaged 23 per cent more than in the pre- • 
Christmas period. The total output is 7,343 per week,or 8 per cent 
more than in the pre·Christmas perio.d, in spite of the hours of labor 
being nominally 10.5 less, and actually 8.5 less. It is probable that 
the 60 hours worked per week were still too many to give the best 
total output, but at least they justify the statement that in order to 
attain a maximum output women engaged in moderately heavy 
manual labor should not work for more than 60 hours per week. 
Observations adduced below suggest that an equally good total out
put could be maintained if the actual working hours were reduced to 
56 or less per week. 

6. It might be thought that the great improvement in hourly out·. 
put under the shorter hours regime was due, partly or wholly, to in· 
creased skill of the operatives or improvements in the machinery. 
Neither of these hypotheses can be substantiated. On classifying 
the operatives irito two groups, according as they had been engaged 

92103· -Bull. 221-17-3 
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in turning fuse bodies for about five months previous to the sta
tistical period ,dealt with, or for about one and a half months on an 
average, the hourly output of the former group was found to be 1 
per cent less than that of the latter group during the pre-Christmas 
period, and 1 per cent more than it was during the spring period, or 
iIi other words, it was the same within the limits of chance error. As 
regards the other alternative, no change had been made in the tools, 
the machinery, the nature of the operation, or the quality of the 
alloy used during the statistical period dealt with, or for 4i months 
previous to it. 

7. Further proof of the advantage of shorter hours was ·afl'orded 
by the output data of some of the operatives on an earlier occasion. 
One group of them, 17 in number, worked only 51.8 to 62.6 hours 
per week for five weeks in June and July, and during the last three 
weeks of this period their hourly output was 18 per cent greater than 
that of another group of 14 operatives who were working the usual 
long hours. Subsequently, when both groups worked the same long 
hours, their output was identical. 

BROKEN TIME AND SICKNESS. 

8. It will be seen from Table I that the operatives lost on an 
average 6.6 hours per week of "broken" time before Christmas and 
4.6 hours per week in the final 8-week period, or that they lost prac
tically half a day per week in this way. But even this does not 
represent by any means the total time lost, for I have put in a sepa
rate category such time as was presumably lost by indisposition. I 
have made the arbitrary assumption that operatives who put in less 
than 45 hours per week of actual work out of a nominal 581 or more 
did so because of sickness rather than slackness, and I have excluded 
them in calculating the broken time data quoted in the table, though 
I retained them when calculating the output of fuse bodies per work
ing hour. In the 6-week pre-Christmas period 4.1 per cent of the 
weeks worked by the operatives were" short" weeks of less than 45 
hours, the average time of actual work amounting to 30.2 hours per 
week. In addition, the operatives were absent altogether for 2.1 
per cent of the weeks. Sickness increased considerably after Christ
mas, for in the 5-week period, January 3-February 6, 5.7 per cent of 
the weeks were short weeks, and 3.6 per cent of them were absent 
weeks, whilst in the 7-week period, February 21-April9, no less than 
12.4 pel' cent of the weeks were short weeks (averaging 28.6 hours), 
and 5.4 per cent of them were absent weeks, in spite of the filet that 
the nominal hours of lahor were 10.8 less than in the pre-Christmas 
period. 
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9. There can be no doubt that the frequent occurrence of these 
short and absent weeks was due very largely to fatigue resulting from 
the strain of the heavy lathe work, for women engaged in light 
sedentary occupations showed only about II. third as many lapses. 
I was able to obtain data concerning the timekeeping of no less 
than 400 women and girls engaged in the sedentary occupations of 
viewing, gauging, and assembling the component parts of fuses, and 
in Table II are given the average numbers of short and absent weeks 
observed in the 6 weeks before Christmas, when the nominal hours 
of labor were 76 per week; in the 5 weeks after Christmas, when 
they were 7~ per week; and in the subsequent 7 weeks (Feb.7-Mar. 
26); when they were 64 per week. Taking first the women of 21 and 
over, for they alone are. strictly comparable in age with the fuse. 
turning women, it can be seen that in each of the statistical periods 
dealt with these women put in only about a third as many short 
weeks as the fuse turners, while they were absent three times less 
frequently in two of the statistical periods and about half as fre
quently in the third period. 

TA"'.£ I1.-WF.EKS IN WHICH OPERATfVF.S WORKED LESS THAN 45 nO{'RS OR WHERE 
ABSENT. . 

Sbort weeks. Absent weekS. 

"\111' of Nnmhe!' of 
DPOrsu.... DPOn>u ..... 

7w ... to 
6 WOOD 5 ..... to following 6 weekS 
before alter (Feb. 7- before Bftor 7 weeks 

Cbristmas. ChristlllM. H;~b~i~ Cbristm... Christmas. following. 
Apr. 'I). 

r.,tnll. p.,MII. p., eml. p.,...",. p.,MIl. 1'., MIl. 
14 .. 16 ....... 71. .............. 1.3 1.7 3.6 2.9 1.7 1.4 
17 .. 18 ....... 58 i1u5OI ......... .3 a.l 5.0 .7 3.~ 2.4 
19·20 ..••••• 96 g .. u~ .... ) ..... 2.4 2.S 6. , 2.e 1.7 3.3 
21 and. over. 175 .............. 1.4 2.1 ~.4 .7 2.1 1.~ 
21 BZ!d "' ..... 100 (fuse tUnl<'rS) 4.1 6.7 12.4 2.1 3.6 5.4 

10. As regards the girls engaged in sedentary work, the table 
shows that those of 19 to 20 years put in the most short and absent 
'weeks, while those of 14 to 16 put in the least, and in this respect 
corresponded closely with the women of 21 and over. In Table III 
are recorded the a verage hours of broken time observed in the three 
statistical periods mentioned, and it will be seen that here again the 
girls of 14 to 16 resembled the women of 21 and over in keeping the 
best time, while the young women of 19 to 20 were on the whole tb,e 
worst timekeepers. If comparison be made with the data relating to 
the fuse .. turning women, it will be seen that on an average the 
adult women engaged in this sedentary work lost only about half 
as much time as they did. 

11. It should be mentioned that these gauging women were not on' 
piece rates like all the others, but were on day rates with the addi-
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tiort of a large bonus on output if above a certain minimum. Doubt
less this system ,of remlineration tended to improve their time keep
ing to some extent, though probably not much. Thus the group of 
women recorded in the next sec~ion, who ;we~e engaged on the light 
labor of milling a screw thread, were paid at piece rates, and yet kept 
time very much better than the fuse-turning women, and not much 
worse than the gauging women. 

TABLE m,-BRoKEN TIME OF ~OMEN GAUGING FUSES. 

Age 01 operatives. 

14-16 ................................................. .. 
17-18 .................................................. . 
19-20 •.........••..•...•••••..•••..•..••••..........•. '" 
21 and oy.r ................................... ; ....... .. 

Average hours 01 broken time per 
week ~uring-

Number ofl---.-----;----=--
operatives. 

71 
58 
96 

175 

6b':?0~~S 5 :;~:s 7 weeks 
Christmas. Christmas. following. 

2.9 
3.9 
3.5 
2.5 

3.9 
5.2 
5.9 
4.7 

3.2 
3.0 
4.0 
3.0 

12. It is evident that in fixing the number of hours required to pro
duce a maximum output close attention must be paid to the effect of 
any given number of hours on timekeeping. .If an increase in the 
hours of labor from 50 to 60 per week caused the total output of the 
operatives, taken as a group, to increase permanently by, e. g., 10 per 
cent, it would be worth while to adopt these hours, but if after a few 
weeks of the longer hours it were found that 5 per cent more of the 
operatives were absent from sickness, and 10 per cent more of them 
were putting in short weeks of an average of 30 hours instead of the 
nominal 60 hours, there would be no gain whatever in the total out
put. Now, it will be seen'from Table II that in the third of the sta
tistical periods dealt with 9 per cent more of the fuse-turning women 
were putting in shorter weeks than of the gauging women, while 3.6 
per cent more of them were absent. If, therefore, it were found that 
by cutting down the hours of actual work of the fuse-turning women 
from 60 to 56 they were able to reduce their short and absent weeks 
to those shown by the gauging women, the output would remain 
practically unchanged. 'For other and independent reasons, to be 
mentioned later on, it seems probable that a reduction of the work
ing hours to 56 per week would have no adverse effect on output, and 
hence there can be little doubt that this number of hours is the 
absolute maximum for the type of work under consideration, and 
that if anything it errs on the side of excess. 

13. Another point to be borne in mind in fixing hours of labor is 
the time taken by the operatives to get from their homes to the works, 
and vice versa. Personal observation leads me to think that the 
operatives referred to in this memorandum took on an average some-
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what less than an hour each way,though I have no exact statistical 
data on the subject. TIlere was an efficient tram service at their 
disposal. 

WOMEN ENGAGED IN LIGHT LABOR. 

14. In the next type of munition work to be described, the opera
tives were milling a screw thread on the fuse bodies. This necessi
tated their standing at semiautomatic machines, where they removed 
one fuse body and inserted another every minute or so. The requisite 
Illuscular effort was moderate and simple in character, and took up 
only about a fifth of the total time required for the operation. FOl' 
the remaining four-fifths of the time the operative had nothing' 
whatever to do, and so the call upon her attention and her. muscles 
was "ery much less than that experienced by the operatives pre
viously described. The output of 21 women was investigated over a. 
similar statistical period, but it seems unnecessary to quote the results 
in full. The nerage records adduced in Table IV show that the 
hourly output nried in the same direction as that of the fuse-turning 
operath'es, but to a very much more limited extent. In the 3 weeks 
after Christmas it was only 6 per cent greater than in the 5 weeks 
before it, and since the average hours of work were somewhat shorter; 
the total output remained practically unchanged. A considerable 
reduction of working hours did not lead at first to any improvement 
of hourly output, but this established itself after 4 weeks, and was 
mnintained at a steady level during the next 8 weeks. In that the 
a"erage excess of hourly output amounted only to 9 per cent above 
that of the pre-Christmas period, the total output becnme reduced 
to 4 per cent below it. Howeyer, in the 3 weeks after Easter the 
hourly output improved a further 3 per cent so that the total output 
reached to within 0.6 per cent of the pre-Christmas value. Probably· 
the best number of hours is something between the limiting values 
inYestigated, or about 62 hours, for if the output of 109 per hour were 
maintained over this time, the. total output would work out at 6,758, 
or slightly above that the the pre-Christmas period. 

TABLB I\'.-TWENTY-ONE WOMEN.MILLING A SCREW THREAD; 

Statistical pepod. 

5 ... ..,ks pnlClelling Christmas (Nov.I5-Dec.19) •.•...... 
2 w..,ks at Cbristmas(Dee. 2O-Jan. 2) •••• , ••• ~ .• , •••• ,. 
3 weeks alter Christmas (Jan. 3-Jan. 23) ••••••..••.••••. 
4 weeks later (Jan. 24-Feb. 20) ..•••...••..••.•..•••.•... 
8 weeks later (Feb. 21-Apr. 16) ........................ . 
2 week, at Easter(Al":.17-Apr.30) .•.•••..••....• , •••• 
a week. alter Easter (May I-Hay 21) .................. . 

Average 
hours of 
actual 
work. 

67.4 
44.7 
63.7 
53.1 
59.3 
39.4 
59.8 

Average 
hours of 
broken 
time. 

4.4 
3.5 
3.0 
2.6 
3.6 
2.7 
2.6 

(~ei:rl'!:) HOllrs mul-
hourly tipled by 
output. output. 

100 6,740 
98 ........... . 

106 6,752 
104 5,522 
109 6,463. 
108 ........... . 
112 6,698 
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MEN ENGAGE.D IN HEAVY LABOR. 

15. The labor assigned to male munition workers is, as a rule, con
siderably heavier than that assigned to women; but making due 

. allowance for the greater strength and endurance of the man, we 
find that his output is similarly affected by a reduction iIi the hours 

i of labor. One of the most fatiguing types of munition work so far 
investigated by me is that of " sizing." In the sizing of fuse bodies 

, the article is usually subjected to four separate operations, in each of 
: which it is clamped to a small flywheel and handle and is screwed 
; through a steel tap so as to cut a screw thread on it. The operations 
frequire no manual dexterity, but they are a great and continuous 
, strain on the muscles of one arm and shoulder and to a less extent on 
! those of the back. The operatives seldom use both arms, as they pre
I fer to keep the" screwing" hand dry and use the other for picking up 
I the oil-covered fuse bodies. The output of a group of 27 operatives 
I' was investigated and the mean results are given in Table V. The 
: hours of labor were always shorter than those worked by the women. 
I They never exceeded 71 hours in anyone week and seldom included 
Sunday labor. The hourly output showed a marked drop during the 

I Christmas fortnight and a considerable rise (to 118) for the first week 
'after this fortnight, but the average output during the six weeks after 
, Christmas waS only 9 per cent greater than that of the pre-Christmas 
period in spite 'of the fact that the weekly hours of labor were 10.4 
shorter. Evidently the operatives took a long time to adapt their 
rate of production to the shorter hours, for the hourly output subse
quently averaged 22 per cent in excess of that of the pre-Christmas 
period. This caused the total output to be no less than 10 per cent 
greater, and it is probable that even this figure does not represent 
the full effect of reducing the hours of labor, for after Easter the 
hourly output improved a further 2 per cent and the total output was 
increased to 13 per cent above that of the pre-Christmas period. 
However, a part of this improvement may have been only the te~
porary effect of the holiday. The week February 14-20 is omitted, 
as the operatives worked only 41 hours, owing to shortage of material. 

TABLB V.-TWENTY·SEVEN MEN SIZING FUSE BODIES. 

Statlstlral period. 

6 weeks preceding Christmas (Nov. 8-Deo. 19) ...................... . 
2 weeks at Christmas (Dec. 2O-Jan. 2) .............................. . 
6 weeks after Christmas (Jan. 3-Feb. 13) ........................... . 

~::~~~t~a\X:~d~/rfJ~r:30)::::::::::::::::::::::::::::::::: 
a weeks later (May I-May 21) ...................................... . 

Average 
hOlll's or 
actual 
work. 

.61.5 
38.3 
51.1 
55.4 
·il.O 
56. a 

Average 
(relative) 

hourly 
output. 

HOllrsmlll. 
tipliod by 
output. 

100 6,100 
119 ........... . 

109 6,570 
122 6,759 
112 ........... . 
124 6,9tSII 
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16. The broken time is not quoted in the above table, as the nominal 
hours of labor were rather uncertain. Moreover, the operatives ap
peared to have had some freedom in selecting their own hours of 
work. The plan adopted in calculating the weekly hours of actual 
work was different from that observed in the other data quoted in 
this memorandum, for all weeks were included in which 20 hours 
or more were worked. The reason of this change was that these 
sizers, though they were absent altogether for only 1.8 per cent of 
the weeks included in the statistical pe_riod dealt with, were in the 
habit of putting in short weeks of 40 hours or less with some fre
quency. If only those operatives who put in 45 hours or more had 
been included, the average weekly hours of actual work would have 
come to about two hours more than the figures quoted in the table. 

17. The operatives engaged in sizing fuse bodies were all full
grown men, but certain other sizing operations were performed by 
youths. The output of one of these groups may be quoted, but in 
that it concerns only nine operatives, the data are not So reliable as 
those just recorded. The youths 14 to 17 years of age were sizing 
steel base plugs, and from Table vi we see that their hourly output 
was 16 per cent greater in the 4 weeks after Christmas than it had 
been before, in spite of a slight increase in the hours of labor, whilst 
it was no less than 42 per cent greater in the 11 subsequent weeks 
when the hours of labor were reduced from 70.3 to 57. In conse
quence, the total output attained a value 19 per cent in excess of that 
of the pre-Christmas period. Even this value does not represent the 
full ~ffect of the reduced hours of labor, for in the three weeks after 
Easter the hourly output was 55 per cent above that of the pre
Christmas period. and the total output 38 per cent above it. Such 
results are so astonishing that one is naturally inclined to doubt their 
validity, but there appears to be no reason for denying their sub
stantial accuracy. The boys must have been seriously overworked 
by the long hours, and hence the 8 to 12 hour reduction of the work
ing week accelerated their rate of production much more than did 
the 6-hour reduction accelerate that of the men" sizers." 

TABU: VI.-NINE YOUTHS SIZING BABE PLUGS. 

Statistical period. 

II weeks preceding Christmas (Nov. 15-Dec. 19) .••••••••••••••••••••• 
2 wooks 8t Christmas (Dec. 26-1an. 2) .............................. .. 
'weeks aner ChristmD8 (Jan. 5-J .... 30) ............................ . 

~1:.:.~ .. N:'!s~!r(A3;~I~:AI:k30)::::::::::::::::::::::::::::::::: 
3 weeks !alar (ltay 1-148y 21) ...................................... .. 

Average 
hours of 
actual 
work. 

68.3 
46.3 
70.3 
57.0 
42.1 
00.9 

Average Hoursmul. 
(relative) tipUed by :.=. output. 

100 6,830 
106 .......... __ 
116 8, 1M 
142 8,094 135 ____ . ____ . __ 
l5Ii 9,440 



40 HOURS, FATIGUE, ETC., .IN BRITISH MUNITION FACTORIES. 

MEN ENGAGED IN MODERATELY HEAVY LABOR. 

18. Typical examples of moderately heavy labor are found in shell 
making, and all the data described in this section relate to the out
put of 3-inch shrapnel shells. One of the most important and lengthy 
of the operations is that known as boring the powder chamber. This 
operation is performed on capstan lathes provided with three sets 
of boring tools, and it requires considerably more. muscular energy 
than that involveq in turning fuse bodies, though not so much as. 
in slzmg. At on~ shell factory, where the male operatives were 
being largely replaced by women, I was informed that though the 
women attained a good output in most operations, they produced 
only about half as many shells as the men did in this particular 
operation, since they had not the necessary strength. 

19. The data in Table VII concern the output of 23 operatives, all 
of whom had been 4 months or more at the process previous to the 
statistical period recorded. During these months they worked at 
first for 53 hours per week, and subsequently for 49t hours, and had 
attained their maximum output for these particular hours of labor. 
'When their hours were suddenly increased to 64 per week (7 hours 
on Sunday), we see that they maintained their hourly output for 
three weeks with very little diminution. After this time there was 
a shortage of material at irregular intervals, so the output data were 
rendered valueless for statistical 'purposes, but even if the hourly 
output had fallen considerably lower, the total Olltput would still 
have remained higher during a 60-hour week than during a 48-hour 
week. . 

TABLE VII.-TWENTY-THREE MEN BORING THE POWDER CHAMBER. 

Week ending-
Weekly 
hours ot 
actual 
work. 

Hours ot 
broken 
time. 

(Relative) IIonrs mul-
hourly tiplied by 
output. output. 

Nov.? ................................................. ~f}47.8IJ i~l.? f ~~~100 4,780 

~~:: M:::::::::::::::::::::::::::::;::::::::::::::::::: 59.S} I) 4.5} , 10 
Nov. 28.......................................... .•.•••• 60.5 09.? 3. b 3.1 I 9R 100 5,970 
Dec. 5................................................... 59.1 1.4 I 94 

20. An important operation is'' to "finish, turn, and form" the 
shell, which consists in taking off a fine turning, and afterwards 
filing down the shell. This operation probably needs. the expendi
ture of about as much muscular energy as that of turning ruse· 
bodies. The data in Table VIII show' the output of 22 men who had 
been engaged at this work for 10 weeks, on an average, previously 
to the statistical period dealt with. 
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TABU vm~TWENTY·TWO J&EN •. FIlI."ISBING. TL"RlnNG, AND FORMING 3-INCH SHELLS. 

Week endlng-

i:~': ~::::::::: :::::: ::: ::::::::: :~:::::: 
Sept.IV .••••.•...•.........•.........•.•••• 
S.pl.:I6 .•••.•.............•............••.. 
Ocl.8 ...•.•................................ 
001.10 ••••••..•.•.•.••.•....•••...••.••••. 
Oct.17 ••••••..•••......•••..•..•....••••.• 
Oct. 21 ••• ••••••••••••••••••••••••••••••••• 

Weekly Nominal 
bou", of bours of 

~uaJ w..-k. w..-k. 

82.ijoo tH.I 
61.8 .3 
63.4 
62.3 

~:g} { 63.061.8 
51.2 

Sf 
65 
62 
Sf 
63 
39 
52 
63 
63 

Hourso! 
broken 
time. 

(Relative) Hours mol-
bourly tiplied by 

2.0} 
:: 1.0 
.6 
.7 
.0 

:Zln. 8 { 1.8I' 

output. output. 

98} 100 
101 100 
101 
105 
112 

112} 118 114 
112 

6,030 

...... ;. .......... . 

5,905 

21. The hours of labor in the immediately preceding week had 
b~en 64, but before that they had been 49 for 3 weeks, preceded by 64 
or more for 7 weeks. "'e see that, on an average, the hourly output 
during the last 3 weeks recorded in the table, when the hours of labor 
8"eraged 51.8 hours, was 14 per cent greater than in the first 4 weeks 
when they averaged 60.3 hours. It is probable that a portion of this 
improvement was due to increased skill of the operatives, who were 
found to require 3 01' 4 months' experience before attaining their 
maximum output, but assuming that the whole of the improvement 
was the direct result of the reduced hours of labor, the total output 
is still less for the short-hour weeks than for the long ones. The 
timekeeping was extremely good and suggests that the operatives 
could easily stand the 60-hour week, for not only was the broken 
time 1 hour per week or less, but during the 60-hour period re
wrded the operatives were never absent for a whole week, and they 
put in only 4 per cent of short weeks. It should be mentioned that 
in calculating broken time the 45-hour limit referred to previously 
was retained for operatives working 581 hours or more per week, 
but with operatives working a nominal 52 hours only those were 
excluded who put in less than 40 hours of actual work, and with 
operatives working a nominal 49i hours only those who put in less 
than 38 hours of actual work. 

MEN AND YOUTHS ENGAGED IN LIGHT LABOR. 

22. In the operation known as "rough turning," the rough shell is 
turned approximately to size. During four-fifths of the time re
quired the operative merely watches the lathe, so the labor is very 
much lighter in type than that previously described and resembles 
that required for milling a screw thread on fuse bodies. The hourly 
output of 18 men was inyestigated and was found to be constant 
within the limits of chance error, whether they were working 49, 
53, 01' 64 hours per week. For instance, on changing from a 49t
hour to a 64-hour week, the hourly output during three consecutive 
weeks was 100, 10-2, and 101 on that of the preceding weeks taken as 
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100. Again, when the 20 operatives of a permanent night shift had 
their hours increased from 47i to 531 for one week, and then to 61 
hours for two ~eeks, their output was 99, 97, and 96 in the 3 weeks 
respectively, that of the preceding weeks being taken as 100. There 
can be little doubt, therefore, that these operatives could have worked 
longer weekly hours than 64 or 67 without greatly diminishing their 
hourly output, and so have attained a greater total output. This 
conclusion is strongly supported by the data for youths which are 
now to be recorded. ' 

23. The youths, 15 to 18 years of age, were engaged in boring out 
the top caps of fuses by means of semiautomatic machines. About 
four times a minute they unclamped one cap and clamped in another, 
these two clampings together occupying less than two seconds. Fdr 
the rest of the time they stood at their machines doing nothing. 
From the average data recorded in Table IX, which concern the 
output of 17 operath-es, it will be se~n that before Christmas they 
i,veraged 75.6 hours per week of actual work out of the 78i nominal 
bour~. In the 6 weeks after Christmas their hourly output went up 
,6 per cent, but in that they averaged 4.7 honrs a week less than 
before, their total output was slightly diminished. The output of 
the week February 14-20 is omitted, as there was a shortage of 
material, but in the next 8 weeks, when the ayerage hours were re
duced to 59.4 per week, the output rose another 2 per cent. This 
rise by no means compensated for the considerable reduction in 
working hours, so we find that the total weekly output was actually 
15 per cent less than in the pre-Christmas period. 

TABLE IX.-SEVENTEEN YOUTHS BORING TOP CAPS. 

Statistical period. 

5 weeks preceding Christmas (Nov. 15-D.c. 19) ••••.•••. 
2 weeks at Christmas .. __ ...............•••.•••••••.•... 
6 weeks arter Christmas (Jan. 3-Feb. 13) .•.••••••••..•.. 
8 week' later (F.h. 21-Apr. 16) .....••.•.••••••••••.•.•. 
2 weeks at Easter (Apr. 17-30) ..••••...•••....•....••... 

Average 
hours 01 
actual 
W9rk• 

75.6 
so. 0 
70.9 
59.4 
40.8 

Average 
hours 01 
broken 
time. 

2.9 
2.7 
4.6 

.4.4 
4.6 

Average 
(relative) 

hourly 
output. 

Hours ' 
multiplied 
by output. 

100 7,560 
106 •••••••....• 
106 7.515 
108 6,415 
95 •••••••••••• 

24. It seems probable, therefore, that to attain maximum output 
70 hours or more per week of this light labor must be worked. It 
will be seen from the table that when the operatives were working 
over 70 hours per week their broken time was not excessive. More
over, they put in only 2 per cent of short weeks and 3.6 per cent of 
absent weeks on an average, so the long hours did not appear to affect 
their health. . 
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COMPARISON OF RESULTS. 

25. The various types of labor investigated may conveniently be 
divided into five, viz, very heavy, heavy, moderately heavy, light, 
lind very light. Of these types the" very heavy," such as sizing 
fuse bodies, and the "heavy," such as boring the powder chamber, 
are not well suited to women. On the other hand, the "light" 
type, such as boring top caps and rough-turning 8-inch shells, had 
better be confined to women, as it is waste of muscle to appropriate 
them to men, or even to youths. Very light types of labor such as 
sedentary gauging operations should evidently be confined to 
''''omen and girls. 

26. We have seen that for men engaged in the very heavy labor of 
sizing fuse bodies the maximum hours of actual work appeared to 
be 56 or less per week for men engaged in boring the powder cham
Ler and in turning and finishing shells they were probably 60 or 
rather more, whilst for men rough-turning shells and for youths 
boring top caps they were probably 70 or even more. On the other 
hand, for women engaged in the moderately heavy labor of turn
ing fuse bodies the maximum hours were 56 or less, whilst for women 
on the light labor of milling a screw thread they were rather over 60 
hours. In so far as time keeping is a criterion, women and girls on 
the very light work of gauging fuses appeared to stand even 76 
hours fairly well, but it is more than likely that their actual output 
was little, if any, greater than when they were working 64 hours, 
and so it is probable that this figure should be regarded as their 
maximum. 

21. It must be realized that all of these data are provisional, but 
they clearly justify the conclusion that the hours of labor should be 
nried between wide limits according to the character of the work 
performed. This obvious fact is not realized by many managers 

. of munition works, and the tendency is usually toward uniformity 
of hours for all types of labor and for workers of both sexes. The 
data adduced suggest that not only are women unsuited to the 
heavier types of work, but that even when engaged on the moderate 
Bnd light types they are unable to stand such long hours as the 
men. Several sets of operatives, both male and female, were kept 
under close observation for many days in order that their powers 
of application might be investigated. Men engaged in boring the 
powder chamber and in turning and finishing shells were found, 
almost without exception, to stick to their work with admirable 
persistence, and it was very seldom that they rested even for a 
minute. On the other hand, women engaged in turning fuse bodies 
rested for times which in aggregate amounted to l} hours· out of 
the l2-hour day, and over an hour Ollt of the lO-hour day, in addi-
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tion to the hour or so of compulsory rest required ·for attention to 
their lathes at the hands of the tool-setters. About half an hour 
of the voluntary rest pauses occ~rred on starting and stopping work, 
but much of the remaining hour or haH hour was probably due, 
not to idleness on the part of the women, but to fatigue, and to an 
instinctive knowledge that short rest pauses helped to prevent undue 
fatigue. Still, it would have been better if these pauses and the 
times lost in starting and stopping had been curtailed by, e. g., 
half an hour a day, and the women had been permitted a corre
sponding reduction in their weekly hours of labor. 

28. It is to be borne iIi mind that all of the tUnes mentioned are 
the maximum hours of actual work, supposing that a maximum 
output is required regardless of cost production. They necessarily 
impose a great strain on the operatives, and there can be no doubt 
that in many instances the strain was too great to be borne, and 
that the operatives had to drop out altogether. That is to say, 
the data quoted relate to the fittest who were strong enough to survive 
in the struggle, and not to the general mass of workers of all 
classes who tried their hand at munition work. It is almost inlPOS
sible to discover the extent of this weeding out, but it is inevitably 
considerable. Hence the best hours of work, suited for peace times, 
are in every case considerably shorter than those mentioned, though 
the principle of graduating the number of hours of labor to the 
type of work performeu still holds with undiminished force. 

FURTHER POINTS FOR CONSIDERATION. 

29. Though stern necessity may compel long hours of labor on 
the .part of many munition workers, it is evident that, provided 
maximum output is maintained, the shorter the times for which 
they are shut up in the factories the better their chances of health 
nnu happiness. Hence everything possible should be done to speed 
up the rate of production so far as this can be done without making 
an extra call upon the physical energies of the operatives. Though 
Ihave no intention on the present occasion of discussing the matter 
in detail, I wish to suggest two simple plans of appreciably increas
ing the rate of production. The first depends on greater prompt
ness in starting work. A few concrete instances will bring home 
the importance of this point, at least in some munition factories. 
In most works the moth'e power is electric, and in some the power 
supplied to each section is registered by a separate wattmeter. The 
machinery is started running shortly before work beginst ·and as the 
operatives get going, one after another, the power consumption 
ste~dily rises· to n maximum, which is attained when all the oper
atives have started. By means of these power records the rate of 



OUTPUT IY RELATIOY TO HOURS OF WORK. 45, 

"tarting and stopping work can readily be ascertained in many 
instances, though not in factories where time is spent in preliminary 
collection of necessary tools and material, and in their adjustment. 
The accompanying figure [figure not reprpduced] records the incre
ments of electric power over that required to drive the free-running 
machinery, on starting and stopping the afternoon spell of work. 
The continuous line represents the power supplied to a large shell 
shop which turned out 30,000 3-inch schrapnel shells per week. 
We see that the power supplied started mounting up 2 minutes after 
starting time, and reached half its full value in 4 minutes. The 
dotted·line curve, representing the power supplied to a section of 200 
women turning fuse bodies, did not begin to rise till 5 minutes after 
starting time, and did not attain half its maximum value until 11 
minutes after starting time. In other words, the operatives wasted 
about 1 minutes more in starting than did the operatives in the shell 
shop, most of whom were men. On the other hand, the fuse-turners 
finished more strongly than the shell-shop operatives, as can be seen 
by comparing the two curves given on the right side of the figure, 
and it was found that both sets of operatives lost, on an average, 
about the same aggregate of time in starting and finishing during 
the course of the whole day, viz, 34: minutes. The shell-shop opera
ti"es did not start much more promptly than the fuse turners in the 
morning, partly because there was more delay in the arrival of their 
material, but in spite' of this, if the operatives of both shops had 
started equally promptly, and finished equally strongly, 9 minutes 
out of the 34: would have been saved. There was no inherent reason 
why work should haye been started promptly in one shop and not 
in the other. It was merely a custom of the particular shop, and 
eyen then the custom was not a fixed one. A series of meter readings 
of the women's section were taken for several days before and after 
the Easter holiday, and 9 days before the holiday the average amount 
of time wasted in starting after dinner was found to be 11 minutes; 
2 days before it was 14 minutes. Two days after the holiday it was 
16 minutes; 3 days after i~ was 15 minutes; and 5, days after it 
was 12 minutes. That is to say, it increased with the slackness of 
the operatil"es caused by the immediate approach of the holiday, and 
still more with their post-holiday lassitude. ' 

30. There can be no necessity for the waste eyen of 25 minutes in 
starting and fini~hing work. Ten or 15 minutes should be ample 
allowance, and the 20 minutes thereby saved could be deducted from 
working hours without any'reduction of output. At one large works 
the manager informed me that he made a point of going into the 
nrious shops at starting time and seeing that the operatives began 
work promptly. In this way a considerable amount of time was 
sal"ed. ' 
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31. The other method of speeding up production on which I wish 
to lay stress hll-s already been referred to in an earlier memorandum' 
(No.1). It consists in the regulation of rest pauses. The custom in 
many munition works is for the operatives to work for a spell of five 
hours, and then, after an hour's interval, for another spell of 4i to 5 
hours. Such spells are undoubtedly too long in many types of muni
tion work, but if a second break is introduced in the working day 
much extra time'is lost in starting and stopping work. If the opera
tives are left to themselves they take rests at irregular and often un
suitable times. Hence it would be much better if the rest pauses were 
chosen for them. For instance, a lO-minute break in the middle of 
the morning and afternoon spells, during which the operatives re
main at their machines, but take tea or oth,er nutriment brought them 
by boys or by traveling canteens, has been found a valuable aid to 
output in some munition works. Some types of work need longer and 
more frequent rest pauses than others, and the best times can be 
determined only by experiment. After being fixed they should be 
made compulsory and rest pauses at other times be checked so far 
as possible. 

Signed on behalf of the committee, 

E. H. PELHAM, Secretary. 
AUGUST, 1916. 

GEORGE NEWMAN, M. D., 
Chairman. 



INDUSTRIAL FATIGUE AND ITS CAUSES. 

DEFINITION AND CAUSATION OF FATIGUE. 

1. Fatigue is the sum of the results of activity which show them
seh"es in • diminished capacity for doing' work. 

In ordinary language fatigue is generally associated with familiar 
bodily sensations, and these sensations are often taken to be its 
measure. It is of vital importance for the proper study of indus
trial fatigue, however, to recognize not only that bodily sensations 
are a fallacious guide to the true state' of fatigue which may be 
present, and a wholly inadequate measure of it, but also that fatigue 
in its true meaning adnnoes progressively, and must be measure
able at any stage by a diminished capacity for work, before its signs 
appear plainly, or at all, in sensation. 

2. In the animal body the performance of work depends' on the 
activities of parts which are best considered under three groups--
first, the complex nervous mechanisms of the brain and spinal cord, 
which are concerned in the initiation and distribution of impulses 
to action; second, the nerves, which conduct the impulses to muscles; 
and third, the muscles themselves, which by contracting finally per
form external work. 

Fatigue has been separately studied in all these parts. In its 
essential features the fatigue of all alike has been found, when it 
occurs, to depend not upon the simple using up (" exhaustion") of 
the substances supplying the chemical energy which is liberated 
during work, but upon the accumulation within the living elements 
of the products of the chemical changes involved. Fatigue of the 
animal machine, that is to say, is not to be compared with the failure 
of fuel as in a steam engine or with the running down of a clock 
weight, but rather with the clogging of the wheels in some mecha
nism by dirt. 

rhe chemical products of activity in the nervous and muscular 
elements are removed by the blood, in part directly by irrigation 
and in part indirectly through chemical changes in the tissue itself 
induced by constituents of the blood. Rest after activity is not a 
passive state, therefore, but is itself an active process, or a series ~f 
acti'"e processes, leading to a restoration ~f the nonnal capacity for 
work. Time is required for these, and the time taken will be in pro-
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l)ortion to the amount of restoration needed. There will be a definite 
relation accordingly between the degree of any given activity and 
the time necessary for the completion of the subsequent restoration 
process. If the activity is repeated too quickly to give time enough 
for restoration after each action, fatigue wHI become progressively 

. more intense as the debit balance accumulates, and each repeated act 
in consequence will be· more and more impeded and will become 
smaller, until further action is impossible. " 

Of the three groups of organs just mentioned, the nervous system, 
the nerves, and ·the muscles,particular chemical and structural char
acters will decide in each case what time relation must exist between 
action and the rest needed for complete repair. In the conducting 
nerve fibers fatigue may be said not to occur; it is unrecognizable 
probably because of the extreme rapidity with which recovery here 
follows the very small changes associated with activity. Of the 
other two groups, the initiating and distributing nervous mecha
nisms of the brain and spinal cord are more quicldy fatigued than 
the contracting muscles, and the important result follows that in 
the animal body the impulses to activity springing from the brain 
can not bring the muscles far toward complete fatigue before their· 
sources are themselves fatigued and impotent. Even beyond that 
point, when the central nerve cells are inactive, impulses artificially 
sent, in experiment, along the indefatigable nerye fibers will still 
fail to produce more than partial fatigue in the muscles, for fatigue 
advances faster still in certain structures known as the end organs, 
which connect nerve fiber and muscle; there the impulses become 
blocked so that the muscle again escapes from further activity. 

In the tired man the symptoms of fatigue are referred to the 
muscles; they ache,or they may appear to "give 'ny under him," 
but in reality the most severe bodily acth'ity fails to produce any 
close approach to complete fatigue of the muscles. The fatigue is 
fatigue of the nervous system, though in sensation its effects may be· 
referred to the muscles themselves. A hunted animal may be driven 
to intense muscular fatigue, but in this extreme case the blood 
becomes charged with chemical products of activity, for the elimina
tion of which no opportunity is given, and the muscles, with every 
other organ of the body, become poisoned. Even in laborious work 
it is doubtful whether a man by voluntary effort can cause his muscles 
to approach advanced fatigue. It is well known that a man appar
ently " run to a standstill" in a race may upon some new excitement 
run freshly again, under augmented stimulus fi'om the nervous sys
tem, initiated there perhaps in part along new paths. 

The problems then of industrial fatigue are primarily and almost" 
wholly problems of fatigue in the nervous system and of its direct 
and indirect effects. 
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THE RHYTHM OF ACTION AND REST. 

a. The necessary time relation between an action arid the recovery' 
from it in rest has been mentioned already. For every acting ele
ment a given rhythm of activity will allow exact recovery after each 
act, and will maintain the balance between action and repair through
out a long series. The heart, for instance, in alternating contraction 
nnd relaxation, may continue to beat incessantly through the life of a. 
man without any accumulated fatigue for 70 years or more. Among 
the great variety of nerve centers there will be found a great variety 
in these time relations. Some may allow a relatively rapid rhythm, 
as in the act of breathing, where the rhythm, which is a nervous 
rhythm, may be almost incessant for years, while at the other end 
of the scale there are slower rhythms like those shown in the need for 
diurnal sleep. 

In connection with this natural pace of the animal machine, to 
and fro, from action to rest, reference must be, made to the wide 
adaptability of the animal mechanisms, and especially to that of 
the nervous system, in response to training and use. Complicated 
coordinations in the nervous system, at first easily fatigued, may 
by training, and, as it seems, by some improvement iIi the routes of 
connection due to the increase of traffic itself, become capable' of 
maximum efficiency at a more rapid rhythm. A man will'swing 
each leg, weighted with a heavy boot, as in walking, for 10,000 times 
in an unbroken march without notable fatigue, but he can not as an 
impromptu exercise raise ~is lightly weighted finger fo'r more th\1n a. 
few score times at no faster rate before the movement comes to com~ 
plete standstill. 

4. The problem of scientific industrial management, dealing as it 
must with the human machine, is fundamentally a problem in in
dustrial fatigue. The rhythms 'of industrial conditions, given by 
the hours of labor, the pace of machinery or that of fellow workers, 
or otherwise, are imposed upon the acting bodily mechanisms from 
outside. If these are faster than the natural rhythms, they must give 
accumulated fatigue, and cause an increasing debit, shown in a. 
diminished capacity for work. It is therefore the problem of scien
tific management to discover in the interests of output and of the 
maintained health of the workers what are the" maximal efficiency 
rhythms" for the various faculties of the human machine. These 
must be determined by the organized collection of experience or by 
direct experiment. They must be separately determined, more
over, not only f~ the performance of relatively simple muscular 
movements, all of which depend on the action of "lower" nervous 
centers, but also for the" higher" coordinating centers, and for both 
of these the natural rhythms must be studied for the best arrange-

02103°-Bull.221-17--4 
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ment of short spells, and again for that of the hours of shifts, of the 
periods of sleep, and, at the last point of the scale, of holidays. 

SIGN.S AND SYMPTOMS OF FATIGUE. 

5. It must be repeated that the subjective sensations of fatigue 
are not a measure, or even an early sign, of it. Real or objective 
fatigue is shown and is measurable by the diminished capacity for 
performing the act that caused it. 

6. Bodily fatigue.-Fatigue following muscular employment is 
primarily nervous fatigue, as explained already, and we have seen. 
that no advanced degree of muscular fatigue as such can be obtained 
by voluntary action, for fatigue in the nervous system outstrips in 
its onset fatigue in the muscles. In accustomed actions, however, 
as in walking or digging, where there has been habituation, the 
activity may be so prolonged without great nervous fatigue as to 
give approaching "exhaustion "-tliat is, notable loss of chemical 
substitnc~in the muscles. Industrial work is habitual work, but 
the case in which muscular labor is so intense and prolonged as to 
give exhaustion in this sense need not be considered here, nor the 
causation of the special symptoms which arise. It must be noted, 
however, that practically the whole of the mechanical energy and 
heat yielded by the body during work comes from the chemical 
energy stored in the muscles. In proportion as this store is called 
upon, and quite apart from the question of fatigue, it must be made 
good by supplies from the blood and ultimately from the food. 
Practically the whole of the energy tr"ansformed in the muscle~ is 
derived from carbohydrate material, and the importance of this in 
relation to the diet of workers is discussed in Memorandum No. 3.1 

For work in which severe muscular effort is required it seems 
probable that the maximum output over the day's work and the best 
conditions for the workers' comfort and maintained health will be 
secured by giving short spells of strenuous activity broken by longer 
spells of rest, the time ratio of ,rest to action being here, for ma~imal 
efficiency, greater than that for the employments in which nervous 
activity is more prominent or more complicated than in the processes 
involved d'uring familiar muscular work.s This difference may be 
connected directly with the greater bulk of chemical material which 
must be mobilized when~ as in severe muscular exercise, so large a 

• Reprinted III Bulletin No. 222. 
• This point Is one of incessant practical Interest In many ,industries, and It may be 

noted that It bas an Immediate bearing upon the routiue proper for rapid trench 
digging. Two OmceTB at the front recenU,. tor a triendl1 wager, competed in making 
equal lengths of a certain trencb, each with an equal squad of men. One let hi. men 
work as the1 pleased. but as hard as possible. The otber divided his men Into three 
sets, to work in rotation, ea'Ch set digging their hal'dest for Ii minutes aDd then resting 
for 10, till their spell ef labor came again. The latter team won easl1;p:. The probl~m 
here- gives another obvious opening tor scientific orgnnlzation based on the results of
experiment. 
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proportion of the whole body mass is engaged in the chemical events 
in vol ved in movement and doing work; but further scientific study" 
is needed here. 

7. Nerw;us aM mental fatigue.-It is under this head, as we have 
soon, that the special problems of industrial fatigue arise. The signs 
and symptoms of the fatigue will- depend upon the nature of the 
particular work done, whether it be general bodily work of this 01" 

that kind, carried out in fixed routine, or whether it involve mental 
acti ,-ity of a simple or of a more complicated kind. The fatigue may 
spring from the maintained use of intelligence and observation with 
varying degrees of the muscular effort nece!lsary in every kind of 
work, or from the maintenance of .steady attention upon one skilled 
task, or of distributed attention, as when several machines are to be 
tenued or other manipulations performed; or, again, it may depend 
upon the continued use of special senses and sense organs in dis
crimination, whether by touch or sight. It will be affected greatly 
according to whether the worker has opportunity for obeying his 
natural rhythms, or whether unnatural rhythm is imposed upon him 
by the pace of the machine with which he works or by that of his 
fellow workmen. Considerations so inexplicable at present in terms 
of physiology as to be called "psychological" will also arise; if the 
work is of a "worrying" or "fussy" kind, with a multiplicity, 
that is to say, of imposed and irregular rhythms, fatigue will be 
more rapid, perhaps on account of the more numerous and" higher" 
nervous centers which become implicated. 

Monotonous work-and much industrial work is monotonous-
offers some special problems. It has been seen that uniformly re
peated acts tend to become in a sense" automatic," and that the nerve 
centers concerned become less liable to fatigue-the time ratio of 
necessary rest to action is diminished. But when monotonous series 
are repeated, fatigue may appear in what may be called the psychical 
field, and a sense of "monotony" may diminish the capacity for 
work. This is analogous to, if it does not represent, a fatigue process 
in unrecognized nervous centers. Conversely," interest" may im
prove the working capacity even for a uniform monotonous activity, 
and the interest may spring from emotional states, or, as some think, 
from states of anticipatory pleasure before mealtime and rest (" end 
spurt"), or again, from a sense of patriotism eager to forward the 
munitions output. 

It may be remarked that mental processes, like those involved, for 
instance, in adding up figures, may be maintained for very long 
periods-subject to the needs of change of posture and of diurnal 
sleep-with no great loss of capacity, that is, without marked fatigue 
in that particular process. Such diminution of capacity as occurs, 
and the sense of fatigue that is felt subjectively by common expe-
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rience in such -a- tnsk, appear to be due to "monotony," and to be 
remo,able by means of "interest." 

8. For prnctical purposes in industrial management two chief 
characters of ner,011S fatigue must be obserYed._ First, during the 
continued performance of work the objective results of nervous fa
tigue precede in their onset the subjective symptoms of fatigue. 
Without obvious sign and without his knowing it himself, a man's 
capacity for work may diminish owing to his unrecognized fatigue. 
His time beyond a. certain point then begins to be uneconomically 
spent, and it is for scientific management to determine this point, and 
to determine furtl~er the arrangement of periods of rest in relation 
to spells of work that will giye the best denlopment oyer the day 
and the year ofth~ worker's capacity. Second, the results of fatigue 
which advances beyond physiological limits (" oyerstrain") not only 
reduce capacity at the moment, but do damage of a more permanent 
kind which will affect capacity for periods far beyond the next 
normal period of rest. It will plainly be uneconomical to allow 
this damage to be done. . 

For these reasons, chief among others, it will be important to 
detect latent fatigue, and since sensations of fatigue are unpunctual 
and untrustworthy, means must be sought 0:( observing the onset 
of fatigue objectiyely. 

TESTS OF INDUSTRIAL FATIGUE. 

(a) OUTPUT. 

9. The true sign of fatigue is diminished capacity, and it follows 
from what has been said that measurement of output in work will 
gh-e the most direct test of fatigue. 

The output must be measured under the ordinary conditions of the 
work, and, in cases where from the nature of the work the output is 
not automatically measured, it must be tested by methods which do 
not allow the workers to be conscious at particular times of the test 
being made. In this way the errors due to special effort from interest 
or emulation will be eliminated. The results of work expressed in 
output must be corrected by allowance for all variable factors save 
that of the workers' changing capacity; changes'in supply of steam 
or electric power and of raw material, for instance, must be deter
lllined for the correction and interpretation of the actnal output 
returns. The output must be estimated for successi,e short periods 
(e. g., each hour) of the day's work, so that the phenomena of "be
ginning spurt" and" end spurt" and other variations complicating 
the course of fatigue as such, may be traced and taken into account. 
Isolated tests of output taken sporadically will be meaningless. The 
records must also extend over longer periods to show the onset of 
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fatigue o,-er the whole day and over the whole week, and under 
particular seasonal or other conditions, in order to detect and 
measure the results of accumulating. fatigue. 

10. Measurements of output must obviously be recorded at so much 
for each individual or for each unit group. The size of total output 
will be meaningless, of course, without reference to the numbers en
gaged. But it will also be important for proper management to take 
account of the output of particular individuals. This in many fac
tory processes is easily possible, and when it has been done the results 
ba,-e shown surprising variations of individual output which~ -are 
independent of perSonal willingness and industry and have generally 
been quite unsuspected by the workers and their supervisol's before 
the test was made. Information so gained is valuable in two respects. 
Good indiddual output is often the result of escape from fatigue by 
conscious or unconscious adoption of particular habits of manipula
tion or of rhythm. Its discovery allows the propagation of good 
method among the other workers. In the second place, these tests of 
individual capacity (or its loss by fatigue) give an opportunity for 
a rearrangement of workers and their assignment to particular proc
esses of work. Astonishing results, bringing advantage both to em
ployers and employed, have been gained in other countries by the 
careful selection of individuals for particular tasks, based not upon 
the impressions of foremen but upon the results of experiment.1 

11. If the proper adaptation to particular kinds of labor of the 
relations of spells or shifts of work to rest intervals and to holidays is 
to be determined, as it can alone be, by appeal to experiment, it will, 
of course, be an essential condition for success that the work!!rs should 
cooperate with the employing management and give their highest 
voluntary efforts toward the maximum output during the spells of 
work. It is not surprising that where employers, following tradi
tion rather than experiment, have disobeyed physiological law inthe 
supposed interests of gain-and for a century this ha~ been almost 
universal-the workers have themselves fallen very commonly into a 
tradition of working below their best during their spells of labor. 
In so far as .hours of work in excess of those suitable for maximal 
efficiency have been imposed during the last two or three generations. 
of modern industry upon the workers a tradition of slowed labor 

t In certain special directions, and with special regard to munition work, the com
mittee are causing some el[perlmental observations to be made tor their guidance. The 
services ot Mr. Sargant. Florence. working on beh .. U ot the Medical Research Committee 
(National Health Insnrance), have been placed at the disposal ot this committee, and 
he Is engaged In studylng particular features of output under special conditions ot 
labor at particular tactorles_ In this work he has enjoyed the cordial cooperation ot 
tbe manufacturing firmA concerned, and to these the committee would offer tbelr grate
tul acknowledgments. The committee propose later to make appropriate use of the re
sults of these in .. estlgations. 
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must necessarily have arisen, probably in large part automatically, 
as a kind of physiological self-protection. Without some conscious 
or unconscious slackening of effort indeed during working hours of 
improper length in the past, .the output might have been even more 
unfavorable than we know it to have been for the hours of work con· 
suID.ed. 

It has happened, moreover, that, rightly or wrongly, a suspicion 
has grown up among workers that any device for increasing out
put will be used for the profit of the employer rather than for the 
increased health and comfort of the workers. It would be out 
of place here to touch on the economic and social problems which 
arise in this connection, but· until such solutions are found for 
them as will bring a hearty' cooperation between employers and 
employed, in the task of finding the optimum condition of work 
for the benefit of both, there WIll be no certain prospect of deter
mining the true physiological methods for getting the best results 
in modern industrial occupations. 

The committee believe that in the present time of crisis patriotic 
incentive has done much to abolish customary reduction of effort 
among munition workers, but it is of great importance to note that 
a special and strenuous yoluntary effort in labor, if it be main
tained under a badly arranged time-table of work and rest, does 
not necessarily bring increased outpu~ over a long period, however 
praiseworthy the intention of effort may be. Under wrong con
ditions of work, with excessive overtime, it is to be expected' in
deed that some deliberate" dacking" of the workers might actually 
give an improvement of output over a period of some length by 
sparing :vasteful fatigue, just as the "nursing" of a boat crew 
over part of a long course may improve their performance. It 
can not in such circumstances be said that a workman so restrain
ing himself, consciously or unconsciously, is doing more to damage 
the output on the whole than the employer who has arranged over
long hours of work on the baSeless assumption that long hours 
mean high output.1 

In a spE'Cifie instance before the committee, a group of five male voluntary 
Sunday workers in a certain munitions factory were aule in 8 hours (or 7 hours 
free of meals) to exceed the average days' output of eight' week-day men, who 
work 14 hours (or 12i hours free of meals). These five men worked, no doubt, 
at a .. spl'int," which could not perhaps have been maintained dally, But there 

1 It Is said that women workers now engaged upon munitions have no customary 
usages of sparing themselves, and that the weekly output per- woman often .. xceeds thnt 
per man. The experlenc .. d manag .. r ot a large shell tactory employing 1,200 men and 
1,500 women expressed his confidence that the three 8-hour shift .ystem glv ... better 
output and maintains better health than that of two 12-hour shlfts_ He Is .. satlsft .. d 
that there Is a period ot slacking, often quite unconscious, du~lng a 12-hour shift which 
I. detrimental to output_" lnv .. stigntlon elsewhere suggests, however, that the ontput 
for the long shift might be even worse without this unconscious restrnlnt_ 
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can be little doubt that they could repeat their eight hours' t'ifort on, say, fOUl' 

days In a week; and, if so, the startling result follows that they could do in 
those four days rather more than the whole week's' work of an equal set of 
men adopting the other system of hours. With this, moreover, they could enjoy 
nnt only longer nights and more recreation time in each working-day, but could 
also have three whole hoUdays in the week. Would these five volunteers be 
.. slacker." If they did a full week's work judged by the 14-hour standard, 01" 

more, but had three holidays a week (available perhaps for a change of work) 
ami slept longer at night? It is impossible to resist the conclusion that the 
paid week-day workers at this factory, who have been working their long hours 
for many months, might have greatly improved both their output and their 
comfort under a better chosen system of special t'iforts alternating with suit
able rests. The work in qnestion was work of a uniform .. repetitive" kind, 
Involving moderate physical exertion. 

At another large factory the manager is considering closely the problems 
raised here. He Is proposing to aim at .. sprint," and hopes to get the same 
output from 71 hours' work as from the present 10~ hours' work. He instituted 
a competition as to which shift and which group of men could do most as an 
experiment. He found that a small bonus" increased the output of a group ~f 
boys 120 per cent." 

At one long-established factory a new shop has been built and staffed, so as 
to produce 5.000 of a particular stock article of warfare per week, that estimate 
being based upon the results of the older shops doing the same work. New' 
hands were engaged, and these in the new shop are now, after six: months, pro
ducing In spite ~f their inexperience not only 5,000, as expected, but 13,000 of 
th~e articles Per week. The older hands in the other sl!.ops do not approach 
this output, though aU the mechanical conditions of work are practically equal. 
As patriotic Interest In their output appears to be shared here by all the men 
nUke, the lower output by the more experienced hands appears to be assignable 
only to the effects of long-standing customary restrictions upon habits or 
rhythm ot work from which the newer hands are free. 

In addition to the direct measurement of ou~put certain secondary 
symptoms of fatigue m!1y be studied usefully as its index. 

(b) ACCIDENTS AND SPOILED WORK, 

12. An important and early sign of fatigue in the nervous centers 
is a want of coordination and failure in the power of con~ntration. 
This may not be subjectively realized but may be shown objectively 
in an increased frequency of trifling accidents. The accidents are 
due to momentary loss of attention and may result in personal 
damage to the worker, trifling or serious, breakages of tools or 
materials, or the spoiling of work. In well-managed factories the 
incidence of accidents of this kind is recorded for unit periods 
throughout the day, and these records may provide a good second
ary index to fatigue, but only in so far as they are corrected by 
reference to the rate of work being done and other variables. Re-

. sults of the use of this method by Mr. Sa,rgant Florence have re
cently been published in the report made to the British Association 
at Manchester in last September, but at present these results lack 
the necessary parallel determinations of rate of output and other 
factors for their correction. 
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(c) ASSOCIATED FATIGUE AND LABORATORY TESTS. , 
. The primary sign of fatigue in a given function is diminished 

capacity. But there is evi-dence to show that accumulated fatigue 
in. connection with- a given act may affect adversely the condition 
of .other parts of the nervous system not iminediately employed. 
There is little experimental knowledge, however, as to whether this 
effect, shown in associated fatigue, is more direct and definite in 
kind than,. the effect upon general health to be mentioned below. 
'.l'he. appearance of associated fatigue will need for its detection and 
~iudy the application of special tests, involving the use of suitable 
apparatus and laboratory accommodation. The committee are caus
ing some observations of this kind to be made, and the results of 
these will be the subject of a later report if it appears desirable. 
; It should be remembered, however, that experiments of this kind 
"Will have no. validity unless the fallacies due to emotions and ideas, 
such as a sense of novelty,-interest in the desired result, anticipation 
()f .release from experiment, unconscious suggestion by the observer, 
and so on,. are llliII\inated by the most rigid attention to experi
_"!lentaL conditions and by long series of control observations. The 
objects of experimentation must be trained for the purpose, and it 
is unlikely that tests of this kind will offer results of sufficient value 
to justify the special education of teams of selected workers for the 
prolonged studies which the method demands . 

. Prof. Stanley Kent has communicated recently to the Home Office 1 the results 
of some preliminary experiments in this connection. He has inquired whether 
fatigue due to industrial work shows its effects in associated changes of 
nervous functions not directly employed in it, as, for instance, in diminishing 
the quickness of response to Signals, in blunting the acuity of hearing, or the 
acuity of vision,· or in lowering other nervous functions. His general findings 
are sufficient to show that these indirect .associated results of fatigue provide 
no regular and trust" vrthy index of the primary fatigue. They give indica
tions, but irregularly in some cases and not at all in others, that the general 
.. tone" of the nervous system is depreciated after a lIllY'S work, and declines 
also during a week's work. 

(d) SICKNESS,LOST TIME, AND" STALENESS." 

13. The accumulated results of fatigue are damaging to general 
health, and they will be reflected in the sickness returns and in the 
returns of lost time. Many problems arise here which can not be dis
cussed indetail,2 and they are complicated by the influence of other 
factors, which will be discussed in the following section. ·Without 

1 interim rpport on lin Investigation of Industrial fatigue by physiological methods 
(Cd. 80(56). Price 4id. (9 cents) • 

• Further reference is made to this subject In ·the committee memorandum on sickness 
and Injury. 
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complete analysis of other variables, sickness returns will be only an 
indirect guide in the study of fatigue as such. 

H. Reference must be made here, however, to a pronounced and 
common symptom of industrial 'fatigue, which appears to be the 
reflection in the workman's general health and "spirits" of the 
results of accumulated nervous fatigue rather than a direct or meas
urable sign of it. At the present time in very many munition fac
tOJ'ies the complaint is made by workers, and not least by the most 
intelligent and willing of them, that they are feeling" done up," or 
,; fair whacked," to use local phrases, and the evidence shows that 
this state of "staleness" is becoming increasingly common and 
ob\"ious. By experienced managers and medical officers this condi:' 
tion of staleness is attributed almost wholly to persistent long hours 
nnd the deprivation of weekly rest. It has grave accompaniments, 
which paradoxically appear not only in a state of lethargy and 
indifference, but also in a craving for change and exCite~nent. No 
doubt the restlessness of the condition must often predispose also to 
indulgence in the alleviations given by alcohol. At all points the 
stute is apt to set up a vicious circl~ in which the very need for 
change nnd rest prevents the proper use of such chances of rest as are 
given. 

The following is typical of many reports made to the committee: . 
Tbe works manager who showed me round had worked 361 days out of 365, 

ond looked worn. He would welcome Sunday. holidays. A .skilled toolmaker 
had had eight days' holidays-including one for a funeral-since the war 
began (14 months). He complained of the strain on his nerves. • 

Tbe officials of a very large trade-union said that overtime was generally 
('onslderell to be excessive. The most skilled workmen were becoming nervy. 

Proper attention earlier in the war to the. need for weekly rest 
would ha"e prevented a large part of the diminished capacity of 
this kind that has been allowed to appear and would have averted 
much costly and wasteful expenditure upon. imperfect work. But 
stress must be laid here on a further point. For the avoidance of 
staleness in conditions of strenuous labor it is not enough to treat 
workmen in the bulk and to regulate daily and weekly rests upon a. 
physiological basis devised for the average. If that be done, wide
spread e,·ils like those too commonly present now may be avoided, 
but good management will consider always the individual work
man as well. The committee have no doubt that in very many 
cases-perhaps in almost all-in which staleness is well marked or 
has even advanced to definite sickness, a single "day off," given 
occasionally at the right time, would have avoided much wasteful 
reduction of capacity and in the worst cases the total loss of many 
days of work. 
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THE STUDY OF INDUSTRIAL FATIGUE •. 

15. By studi~s of industrial fatigue measured by tests of individual 
output a large. body of valuable information has already been gained 
in various countries, and its application wherever management is 
scientific has become a commonplace of administration.1 It must be 
admitted, however, that in England-and, no doubt, to the detrime~t • 
of both health and wealth-management based upon the experi
mental science of industrial fatigue is far less common than in the 
factories and business concerns of America and of Germany. The 
committee, in their memorandum (No.5) upon hours of work, para
graph 7, have already pointed to the surprising uncertainty com
monly found in this country, even where professional knowledge is 
to be expected, with regard to the proper solution of some of the 
most elementary practical problems of labor management. 

16. In the rapid enlargement and organization of munition fac
tories in this country there has been, and is, the m~t urgent need for 
the application of the results of experience scientifically acquired. 
Upon a sudden national emergency the accumulation of fatigue and 
its results in workers might well be temporarily disregarded, but 
now, though the special need persists, the race is to be a long one, 
and a failure to conserve the maximum efficiency of the workers must 
be disadvantageous. Misguided efforts to stimulate workers to fever

'ish activity in the supposed interests of the country are likely to be 
as damaging to the desired result as the cheers of partisans would be 
if' they encouraged a long-distance runner to a futile sprint early in 
his race., 

Even during the urgent clainls ,of a war the problem must always 
be to obtain the maximum output from the individual worker which 
is compatible with the maintenance of his health. In Will' time the 
workmen will be willing, as they are showing in so many directions, 
to forego comfort a.nd to work nearer the margin of accumulating 
fatigue than in time of peace, but the country can not afford the 
extravagance of paying for work done during incapacity from 
fatigue just because so mllny hours are spent upon it lor the further 
extravagance of urging armies of workmen toward relati"e inca-
pacity by neglect of physiological law. . 

The committee have found many isolated instances in which the 
onset of industrial fatigue hilS been avoided by intelligent observa-

'R~ferences to published work may be fonnd conveniently In Fatigue and Efficiency, 
by Jos~phlne Goldmark, New York, 1918 (3d ed.), and In the interim report to the 
British Association (Manchester, 1915) by the committee upon the question of fatigue 
from tht> economic standpoint. 

• On the qUfstlon of Sunday work by exhausted men, one foreman said he did not 
believe In "a holiday on double pay." Another remarked that Sunday work gave" six 
{lays' output tor seven days' work on eight days' pay," 
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tion of the output and of the returns of sickness and of lost time, 
and by prompt initiative in adapting the hours of work to physio
logical need; but these instances are exceptional. Taking the coun
try as a whole, the committee are bound to record their impression 
that the munition wOl'kers in general have been allowed to reach a. 
state of reduced efficiency and lowered health which might have been 
/I\'Oided without reduction of output by attention to the details of 
daily and weekly rests. The signs of fatigue are even more notice
able in the case of the managers and foremen, and their practical 
results are probably more serious than in the case of the work
men. 

EXllmples may be given of the value of intelligent management: 

At a large sheil-making factory the men for the early months of war worked 
seven 12-hour day and seven 12-hour night shifts In the week. More recently 
Sunday work has been stopped (or at least every man has a weekly day of 
:rest), and the men work from 6 a. m. to 7.30 p. m., with half an hour for 
breakfast and an hour for dinner, tea being brought to the men by the boys 
while the machinery Is running. These hours are long, but, as a result of 
Iml>rovements In organization, they now produce an increased number of 
IihellH trom half the number of workers. Xhe manager here .. attaches the 
greatest Importance to the week-end rests." 

At another large munitions factory men engaged in the heavy work of 
m .... ling are required by the manllgement to rest 15 minutes iIi every hour 
ot work. The manager was satlsfij!d that this was an arrangement good for 
the men and for the output. But the men objected to this long spell of rest 
In each hour because the work was piecework, and they thought the production 
would be lessened by It. The manager accordingly found It necessary to set 
a for£'man to watch and to Illake the hourly rest compulsory_ When this 
was done the output per hour was found to be actually increased. 

At another munitions factory the committee learned that the manager had 
given a break of 15 minutes daily at 11 a. m. to girls engaged in sedentary 
work of a monotonous repetitive kiJid. During the break the girls had recre· 
otion In the open oil'. In spite of this deduction from their working hours 
of the time so spent, the output per day was increased. 

17. The problems of industrial fatigue, already soluble in part by 
reference to an availablE: body of knowledge well known and used 
in other countries, have become acute during the great recent develop
ment of the munitions industries of Great Britain. It is not too 
much perhaps to hope that the study of industrial fatigue and the 
science of management based upon it, which is now being forced into 
notice by immediate need, may leave lasting result!! to benefit the 
industries of the country durillg succeeding years of peace. 

Our national experience in modern industry is longer than that of 
any other people. It has shown clearly enough that false ideas of 
economic gain, blind to physiological law, must lead, as they led 
through the nineteenth century, to vast national loss and suffering. 
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It is certain that unless our industrial life is to be guided in the 
future by the' application of physiological science to the details of 
its management, it can not hope to maintain its position hereafter 
among some of its foreign rivals, who already in that respect have 
gained a present adnntage. 

Signed on behalf of the committee, 

E. H. PELIIAM, Secretary._ 

JANUARY, 1916. 
NOTE. 

GEORGE NEWllJl,Y, M. D., 
Ohairman. -

Sewral other important studies of industrial fatigue were published during 
1915 and 1916 in Great Britain, and it is understood that tIle results of all of 
these studies \\"ere available to the committee and that its own report on indus
trial fatigue may be regarded as a summing up of these various studies of 
fatigue and· its own studies of ~ours of labor. The studies referred to are 
the following: 

II Interim Report on an Investigation of Industrial Fatigue by Physiological 
l\Iethods "; by A. F. Stanley Kent, 1.I. A., D. Sc., Professor of Physiology 
in the University of Bristol. Great Britain, Home Office, London, 1915. 
34 pp. 

4' Secon~ Interim Report on an Investigation of Industrial Fatigue by 
Physiological l\Iethods"; by A. F. Stanley Kent, l\I. A., D. Sc., Professor 
of Physiology in the University of Bristol. Great Hl'ltaln, Home Office, 
London, 1916. 76 pp., 18 charts. 

II The Question of Fatigue from the Economic Standpoint." Interim Ueport 
of the Committee, British Association for the Advancement of Science. 
lIIanchester, 1915. 67 pp. 

II The Question of Fatigue from the Economic Standpoint." Second Interim 
Report of tIle Committee, British Association for the Advancement of 
Science. Newcastle, 1916. 24 pp. 

These various reports were summarized in an article entitled, "Some New 
Studies of Industrial Fatigue," in the December, 1916, issue of the l\Iontllly 
Review of the United States Bureau of Labor Statistics, page 97. 



SICKNESS AND INJURY. 
[Xemorandum )1'0. 10.] 

INTRODUCTION. 

1. The effect of industrial occupation upon the health of the worker 
has been a subject of medical investigation since the seventeenth cen
tury. Early in the nineteenth century similar inquiries were insti
tuted in England, and in 1831 Thackrah showed that "the environment 
and conditions of factory life, or the mental and physical strain 
entailed, were associated with exceptional disablement, disease, or 
mortality among the persons employed. Numerous commissions have 
been appointed by the Government to ascertain more precisely the 
exact causes of such effects, and these have considered successively 
the general circumstances of the worker, the injurious influences of 
the factory system, the special conditions of certain occupations, the 
risks incurred in the use of machinery, and the results arising among 
those employed in dangerous trades. Thus has been accumulated a 
\"Ust body of medical experience, growing with the growth of industry 
and with the increase of our knowledge of the causes of disease. 
Concurrently with the appearance of evidence of a medical and social 
character further light has been thrown upon the subject by actuaries, 
insurance agents, and statisticians. As long ago as 1853, Finlaison, 
the actuary of the national debt, said that" the real-practical dif
ference in the distribution of sickness seems to turn upon the amount 
of expenditure of physical force," and 50 years later, in 1903, 
Watson, who had studied the subject from an actuarial point ·of 
yiew, wrote that" the proportion of members sick during any year 
varies with occupation." Again, the experience of insurance au
thorities confirms the same view. The report on national health 
insurance for 1913-14 states that" in many cases the rate of sickness 
is affected by occupations or by the conditions incidental to particular 
occupations." Lastly, there is the incontrovertible evidence fur
nished by the bills of mortality steadily accumUlating in proof as 
the years pass. The decennial reports of the registrar general dem
onstrate that certain occupations have a high comparative mortality, 
that this mortality is due to well-defined and preventable diseases, 
that the occupation may exert a greater influence on mortality than 
the aggregation of population and its associated conditions, and that 
occupational mortality is affected by the age incidence of the worker. 

61 
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SICKNESS AND ITS CAUSES. 

2. Sickness' due, directly or indirectly, to industrial occupation 
takes various forms and degrees, from a passing headache to serious 
organic disease of fatal issue. The lungs, the heart, the digestive 
organs, the nervous system, the muscular system--each or all may be 
affected, with results harmful both to industrial efficiency and output 
and to personal health and expectation of life. Moreover, it must be 
remembered that an undue proportion of sickness in any group of 
workers usually represents am~ng those not actually sick, lessened 
vigor and activity, which can not fail to reduce output. Disabling 
conditions or influences which injure some have a tendency to mark 
all. It is desirable that employers and their workpeople should have 
,a general appreciation of these injurious ~onditions in order to be on 
the outlook to guard against them or mitigate their evil effect. 
Speaking generally, attention should be given to the following 
points: 

(1) Excessively long hours of work, particularly by night, 
if continued, produce fatigue, irritation, and sickness. 
" You will find," wrote Sir James Paget, "that fatigue 
has a larger share in the promotion or permission of 
disease than any other single casual condition you can 
name." (See Memorandum No. '1 on "Industrial· 
fatigue and its causes.") 

(2) Cramped and constrained attitudes or postures during 
work, which prevent the healthy action of lungs and 
heart. 

(3) Prolonged or excessive muscular strain--e. g., the lifting 
of heavy weights, prolonged standing-may produce 
rupture or varicose veins. 

( 4) Machinery accidents. (See below.) 
(5) Working in unventilated or insufficiently ventilated work

shops predisposes to disease and gravely interferes with 
individual energy and physical capacity. The effect of 
continuously working in a stagnant or polluted atmos
phere is not trifling or insignificant. 

(6) The air, even if fresh, may be too hot or too cold, too 
humid or too dry; either extreme should be avoided to 
insure reasonable bodily comfC'rt and the most efficient 
work. 

(7) Imperfect lighting, whether by day -or night, conduces to 
eyestrain and headaches. 

(8) Working with or in the presence of gases, vapors, poisons, 
and irritating substances (e. g., " doping") may lead to 
direct poisoning. 
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(9) Dust produced in certain industries, unless effectually 
safeguarded, may induce lung diseases. 

(10) The manufacture and use of high eXiJlosives involve risk 
to the workman. 

While thi'J seems to be a sufficiently formidable list of disabling 
conditions, or conditions which without proper care and precaution 
may readily become disabling, it does not complete the inventory. 
At least as important as any of these occupational influences, but 
inseparable from them, is the predisposition to disease arising from 
an absence of personal hygiene. The necessities of individual health 
are few and simple, but they are essential. Sllitable and sufficient 
food, fresh air, warmth, moderation, and cleanliness in the ways and 
habits of life, the appropriate illo.errelation of work, repose, and 
recreation of mind and body-these are the laws of hygiene, the 
elements of vital importance, for which facilities must be provided 
if the maximum industrial output of the individual is to be secured 
and maintained. Hence arises the necessity for the management to 
consider these matters for the workpeople in their charge, in addition 
to the health supervision of the external circumstances of the factory 
and its technical processes. 

INDICATIONS OF SICKNESS. 

3. The indicationa 01 sickness in a factory fall into four groups of 
facts, which come before the management. First, there is absence, 
broken time, irregular timekeeping, or diminished output of the 
individual worker. Every case of lost time or absence calls for 
inquiry. It should be properly recorded. A study of such records 
is certain to disclose the existence of adverse influences or circum
stances, to-day unsuspected, which may denote the beginning of 
sickness. Secondly, there are the ordinary signs of ill health, the 
listless or jaded worker} lassitude, headache, faintness, cough, 
vomiting, etc. Thirdly, there is the sickn~ register which should 
be kept in all well-organized factories. The keeping and exami
nation of this register should be the duty of a duly authorized 
officer, possibly a trained nurse or welfare supervisor. Medical cer
tificates should be rec,;uired, correctly recorded and carefully ex
amined. Week by week the management should scrutinize their 
chart of sickness returns and study their rise and fall. Only thus 
can they keep themseh:es informed on this vital matter. Lastly, 
there are the death certificates, few in number, but extremely 
important as indications of the health of the workers as a whole. In 
the past, when the supply of labor was plentiful, the necessity for a 
study of the influences which affect human efficiency may have es
caped recognition, but to-day, when skilled- labor is scarce, the neces-
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sity is obvious. To consene energy and efficiency is crnteris paribus 
the way to improve output. 

4. The subject of the sickness rate is perhaps the most important 
of these four signs of a significant amount of ill health among em
ployees, and it may be well to give an example in illustration thereof. 
A well-known and typical munition works had some 14,000 employees 
in July, 1914. After the outbreak of war the number rapidly in
creased; by the end of the year it had doubled, and in March, 1915, 
the number employed was upwards of 36,000. The percentage of 
sickness in JUly was 2.9; in December it was 2.4; and in the first 
quarter of 1915 it exceeded 4 per cent, to some extent probably owing 
to seasonal causes. During the same period the· accident rate also 
sp.owed some increase. A recent inquiry showed that in two depart
ments the sickness rate among men on overtime was 5.5 as against 3.7 
among those on double shifts. In one of these departments among a 
body of nearly 1,000 men working overtime the sickness rate reached 
8 per cent, the leading causes being probably the greater age of the 
workers, a 15-hour day, frequent Sunday work, and the special strain 
of the work. The medical officer of the works attributed the increase 
of sickness and injury in the factory as a whole to (a) a large in
crease of employees (many new hands), (0) overtime, with its at
tendant fatigue, and (0) night work. The principal forms which the 
sickness took in order of importance were tnedicaHy reported as in
fluenza; digestive diseases, bronchitis and bronchial catarrh, naso
pharyngeal catarrh, rheumatism, nervous diseases and neuralgia, 
tonsilitis, myalgia, and skin diseases. In another large works the 
sickness rate had risen to 4 per cent and was still rising, and at a. 
third it was 7 per cent. 

METHODS OF REMEDY AND TREATMENT. . 
5. At the foundation of any sound system of dealing with indus

trial disease lie two elementary principles, viz, that prevention is 
better than cure, and that for treatment to be most effective it must 
deal with the beginnings of disease. Bearing this in mind the pre
liminary safeguard is to provide for the medical examination of all 
workers on their admission to the factory in order to secure as far as 
may be their initial physical fitness for employment. In some muni
tion works this preliminary medical examination is the usual prac
tice and has been found of the greatest advantage, and in special 
departments, danger zones, etc., there is a periodical medical inspec
tion. Such a procedure forms "a convenient opportunity for the in
culcation of sound doctrine as to the extreme importance of personal 
hygiene, cleanliness, and healthy habits. Having thus made sure 
that the individual worker begins well, the management has two 
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further duties in the matter. First, they must reduce, to a minimum 
any unfa\'orable conditions obtaining in their works-providing 
proper sanitary conditions and accommodations, safeguarding ma
('hinery, controlling hours of labor, furnishing canteen facilities, and 
securing sufficiently warmed, lighted, and ventilated workrooms; 
secondly, they mllst make arrangements for an adequate medical and 
nursing schl'me. Medical attendance is obtainable under the nlltional 
insurance system or may be made available by special proYision of a 
medical and hospital service for the factory; but nursing can only be 
obtained by the appointment of one or more trained 'nurses to under
take duties in the factory for both day and night shifts. Such ar
rangements h8\'e been instituted in many munition works, particu
larly whl're women are employed and have proved. of great value to 
l'mployers and workers alike. The'duties of a factory nurse may in
elude (a) snpl'rvision of the health of the workers, (b) superintend
l'nce of the rest room for those who are temporarily indisposed, (c) 
following up cases of sickness at home, (d) taking charge of first-aid 
treatment of injuries, and (e) in the absence of medical advice ob
sen'ing and controlling in its initial.stages any threatened outbreak 
of the influenza type of sickness, which, if it extends, may temporarily 
parlllyze output. Whe~ever nurses have been appointed the com
mittee ha\'e found that the scope of. their services has extended in 
mnny IIsl'ful directions and they han no hesitation in recommending 
such appointments. 

INJURY. 

6. It is a matter of common Imowledge that a large number of 
accidents of great or less severity occur in factories, and particu
InrIy in the nontextile trades, metal,engineering, and shipbuilding 
works. In 1913 178,161 accidents were reported in factories and 
workshops in the United Kingdom. MoreO\'er, only accidl'llts of a 
certain degree of severity are reported. A somewhat formidable 
rl'turn of accidents must there.fore be anticipated in munition fac
tories, which include not only metal and engineering work but cer
tain dangerous trades and the manufacture of explosives. Moreover, 
at the present time, the introduction of new labor, and of employees 
unaccustomed to the processes concerned, particularly in conjunction 
with the need for speed and pressure, overtime, and night work with 
the consequent fatigue, must inevitably lead to greater risk of acci
dent. In view of these facts, the committee have not been surprised 
to learn of the occurrence of many injuries among munition workers. 
The injuries in a typical munition works are not only open wounds, 
contusions, and abrasions, injuries to the eye, sprains, simple and 
compound fracture, and injured limbs, but also scratches, cuts, burns, 

92103° -Bull, 221-17--5 
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and other minor injuries which may readily lead to more serious con· 
ditions by negiect. The slightest wound may become infected with 

.- germs, and a greater or less degree of sepsis or blood poisoning super· 
vene, with a resultant serious loss of time and efficiency, and possibly 
even risk to life and limb. The committee have therefore had to con': 
sider the prompt treatment of minor injuries, as well as the preven· 
tion or treatment of more serious conditions. It is obvious that much 
can be done by adopting various methods of prevention, such as the 
proper and effective guarding of machinery, the adoption of safety 
appliances, the proper regulation of dangerous processes, the adequate 
lighting of the factory,' and the more careful cleaning of machinery. 
But whatever means be adopted the avoidance of accidents must 
largely depend on the intelligent cooperation of operatives and fore· 
men in the maintenance and use of the appliances provided, and the 
committee would be glad to see an extension of the practice of form
ing committees of workers intrusted with the duty of investigating 
every accident which occurs in their own work place. In spite, how
ever, of the most perfect regulations and precautions accidents will 
happen, and the committee desire, whilst drawing attention to the 
importance of prevention, to emphasize also the pressing need for 
the provision of suitable means of treatment, and partiCUlarly of 
what may be thought of as first aid treatment for minor injuries, 
which, by reason of their number,cause perhaps even more interrup
tion to work than those of a more serious character. 

7. :Much has been accomplished in spreading knowledge of first-aiel 
practice by the St. John Ambulunce Association and similar organiza
tions, and in many munition works there are employees who have had 
some such training. The committee fully recognize that in recent 
years there has been It marked advance in the provision made by the 
more enlightened employers for the treatment of injuries in factories. 
The day is past for condoning slownly or inadequate provision, and 
they are satisfied that not only should advice and instruction be given 
to the worker as to the proper steps to be taken on the occurrence of 
accidental injuries, but that suitable arrangements should be made in 
all munition factories for the effective organization of means of 
emergency treatment. 

INSTRUCTION OF THE WORKER. 

8. The three methods of advising and instructing the employee, 
which commend themselves to the committee, are (a) intelligent and 
vigilant supervision by the foreman; (b) a training in the essentials 
of first aid of a sufficient number of workers to,provide that in each 
shop there are at least one or two persons who know how to render 
first aid in cases of injury; such instruction may weU include some 
lessons on the value of ventilation and the importance of using the 

I 
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means pro\"ided to secure it ;.unfortunately, long hours of work and 
the difficulty of obtaining competent teachers make traning difficult 
to organize at present, and more use must therefore be made of 
method (a); and also of (c), the distribution of leaflets or placards 
of instruction and advice. Any instructions issued should be simple 
and precise. The placards should be prominently displayed and a 
supply of leaflets kept readily anilable for distribution.1 

ORGANIZATION OF TREATMENT. 

9. In the majority of factories some provision is made for the 
treatment of injuries, but inspection has indicated that there is great 
and U1'gent need of improvement, especially for treating minor in
juries, which must always be numerous in mimition factories. At 
one factory a well-equipped surgery, with a trained nurse in charge, 
may be found; at the next the surgical equipment is represented by a 
soiled roll of some so-called" antiseptic" lint or gauze, an open packet 
of absorbent wool, a few bandages, some antiseptic lotion, a bottle of 
carron oil, and an unclean pair of scissors, all kept in a dusty drawer. 
This is not sufficient and can not be approved. 

l\11at is required is an adequate though simple organization which 
prm-ides (Q) a local dressing station or aid post in each work place 
for minor injuries, and (b) a central dressing station or surgery for 
more serious cases or cases requiring continuous treatment. Any 
organizlltion should make provision for an aid post in every work 
pillce for primary and emergency first aid, the several aid posts being 
kept in close touch with the central dressing station. Arrangements 
should also be made for the immediate conveyance to hospital of 
cases which can not be treated on the spot. 

<a> LOCAL DRESSING STATION OR AID POST. 

10. In order to be effecti\"e under industrial conditions any form 
of treatment for minor injuries must be extremely simple, easily 
understood, and readily applicable. Elaborate provision for the 
treatment of minor injuries is the less necessary because of its un
suitability under factory conditions, and because" in machine shops 
wounds are usuaJly comparatively free from germs. Further, the 
treatment must be always and promptly available. The workman 
who sustains a slight injury while at work will often decline to sur
render a quarter of an hour of time and earnings in going to and 
from a central surgery to have his wound dressed. Time is a con
sideration, and the exigencies of factory life do not allow of an 
elaborate procedure. The aid post may take the form of a cupboard 

; or box containing fil'st-aid materials, with brief, simple, and clear 

• A leaflet issued by the Home Office is printed In the Appendix. 
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instructions as to their use. The box should contain packets of 
sterilized dressings, a supply of iodine solution (alcoholic solution 
containing 2 per cent· iodine), and a bottle of "eye drops." A pair 
of dressing scissors, some triangular bandages, safety pins, and a 
roll of plaster (1 inch wide) may also be found desirable. The 
sterilized dressings may suitably be of three sizes: (a) Three dozen 
small size, for fingers, composed of a: strip of gauze or lint 8 inches 
long and 1 inch wide, with narrow tape attached to one end. The 
tape should be rolled up inside the strip, which is then wrapped in 
a .cover ofol'dinary nonabsorbent wool and the whole sterilized .. In 
use the wool. is first removed and the dressing unrolled round the 
injured finger, when the tape is disclosed ready f01" tying the dress
ing in position; (b) ~ne dozen medium size, for hands or feet, simi
lar to the above but 18 inches long and If inches wide; and (0) one 
dozen large size, for which the ordinary field dressing may be taken 
as a pattern. The aid post should be under the care of. an officer, 
preferably the foreman or forewoman, trained in first"aid work. 
This officer should keep a note of every case dressed, and should be 
responsible for seeing that the box -is luipt stocked and -in proper 
order. Ordinarily one such aid post should be provided in each 
work place, but in large engineering shops sHeral maybe required. . . 

(b? CENTRAL DRESSING STATION OR SURGERY. 

11. The central dressing station should be an easily accessible room 
specially constructed or adapted for the purpose. -The room or 
rooms set apart as a central dressing station should in large fac
tories provide for a surgery, a rest room, and a storeroom and nurse's 
room. 'Vhere a surgery is used for workers of both sexes, a second 
small room will be found advantageous. The walls should be co,
ered with glazed tiles, enameled iron sheets, or washable paint; the 
floor should be of smooth, hard, durable, and impervious material; 
the natural and artificial lighting should be ample; hot and cold 
water should be laid on or be immediately availnble; the room 
should be warmed in winter. A glnzed sink is needed, the pipe be
ing well trapped from the drain. A foot bath, preferably fixed and 
provided with hot and cold ,nter, is desirable. The furniture should 
consist of a table, a couch, chairs, and cupboards. The room should 
not contain a carpet, rugs, curtains, table cloth, window blinds, or 
wall pictures. The keynote should be simplicity and cleanliness. 
The floor shonld be washed once a day with antiseptic fluid, and the 
walls at least once a week. 
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The object of the central. dressing station being the treatment of 
mOI'e seriolls cases than can be dealt with at the aid post and the re
(h'essing of cases.of minor injury, it is desirable that it should be 
properly equipped. It may also be convenient to use it for the 
medical examination of applicants for work. 

The station must be in charge of a competent person with knowl
edge of ambulance work. Wherel-er possible a trained nurse should 
be on regular duty, ambulance assistants being selected from em
ployees trained in first-aid work. Many large works now have a 
medical officer on the staff, who is responsible for the supervision of 
the surgery and available for serious cases before removal to hospi
tal. The equipment of the surgery will largely depend upon the 
character of the accommodation provided and the experience of the 
person in charge, but the following will generally be required: 

. (i) Stretchers, splints, and strong bandages for major acci-
dents; . 

(ii) Bandages and dressings for minor injuries (a stock 
should be kept to replenish the aid posts) ; 

(iii) Asimple sterilizer and necessary surgical instruments, 
such as scissors, forceps, and tourniquet; and 

(iv) Simple lotions and drugs (with sufficient enameled 
basins). 

SYSTEMATIC RECORDS. 

12. As already suggested, it is important that a full and accurate 
register should be kept of all cases of sickness and accident, with 
particulars of dressings, redressings, and treatment. 
. Inquiry at many munition factories in regard to the records of 
first-aid treatment ind.icates that advantage would be gained by the 
ndoption of some system of keeping records. Different methods of 
first aid and preliminary treatment are practiced at different fac
tories, but no comparison of results can be made, owing to the lack 
of records. The committee therefore suggest that a case book should 
he kept, drawn up somewhat as follows: 

Ideo- , 
Pr09'8SS of case with Da!" . tiftes- Name of Natl1l'8of 

tion Date. injured injury or How d ...... of subsequent of final 
Dum person, illness. caused. dressings, and the oc- dress-
bet. currence of any sepsis. ing. 

--
I 15.11.1. Maf//BmUh Cl-u8hed thumb FalloJ·hell 15.1/.16,11.11.15,30.11.16 J.l'.l.; 

Ench case when first treated may appropriately receive a card, 
numbered to correspond with the entry in the case ~ook, to be 
brought on the occasion of subsequent dressings. 
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[This card must be brought to the surgery.each time the patient comes Ibr treatment.] 

Iden-
tilIea-
tion N"l"e. Nature of injury 

or illness. Data. Instructions. 
num-
ber. 

1 MD.r!J8mith_ Crm~d thumll. 15.11.16 To come to-moTrO~l". 

11.11.15 Toeomt on SOlh. 

80.11.16 To comt on 3d De«mbtr. 

8.11.16 

RESULTS. 

13. The committee are satisfied of the urgent necessity and 'value 
of some such organization as that suggested above. They have been 
much impressed in visiting munition works with the useful part 
performed by competent nurses and the large number of cases of 
injury or sickness which receive treatment. In 11 moderately sized 
works, employing about 35,000 workers, 38,000 surgical dressings 
were performed in the first 10 months of 1915, varying in ratio from 
19 per 1,000 employed per month to 221 per 1,000 per month. At 
Woolwich Arsenal the medical department is organized centrally 
and locally, and is at present staffed by nine (including two women) 
medical officers, a matron, and four nursing sisters, with a large 
staff of nursing orderlies, clerks, etc. In the year 1914-15 there were 
150,000 attendances for treatment or medical examination. Two 
other munition works report that in the last half of October, 1915, 
their nursing staff dealt with 2,348 and 2,028 cases, respectively .. 

''''bile such data point to the need for first-aid work, information 
ohtained from another munition factory suggests that the need to-day 
is proportionately greater than in normal times. In the autumn of 
1914, when the hours of work were from 8 ·n. m. to 5.45 p. m., an 
average of 100 first-aid dressings were done at this factory each 
month per 1,000 employed; ill 1915, for the same period of the year, 
when the hours of work were from 8 a. m. to 8 p. m., the average rose 
to 292, and at night when the hours of work were from 8 p. m. to 
8 a. m. to 508. The firm attribute the increased proportion of cases 
to (i) longer 'hours, (ii) more thorough organization of first-aid 
tt'eatment, and (iii) the fact that a greater proportion of the workers 
are at night employed on machines as compared with daytime, when 
about 20 per cent of the operatives are employed on inspecting and 
sorting. They further state that accidents occur more frequently 
among workers recently engaged or moved to new work. 

14. The committee have received evidence and reports from all 
parts of the country of the economic and industrial value of the 
proper organization of a medical service within the factory, and they 
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are convinced that both on gl'Ounus of health and of securing im
pro,'ed output this subject demands the immediate attention of em
ployers, and that adequate schemes of treatment, especially of minor 
injuries, are an important means of preventing loss of time and effi
dency among the workers. They recommend, therefore, that pro
"ision for organized treatment should be made in every munition 
fadory. 

Signed on behalf of the committee, 
GEORGE NEWlIlAN, M., D. 

E. IL PELH .. UI, Secretary. 
JANUARY, 1916. 

APPENDIX.. 

[A leallet lasued by the Home OlBce.f 

... SCBATeR OB SLIGHT WOUl'fD. 

Do not touch It. 

Oludrman. 

Do not bondage or wipe It with a handkerchief or rag of any kind .. 
Do not wash It. 
Allow the blood to dry and I,!O close the wound naturally; then apply a steril

Ized dressing and bandage. 
If bleeding does not stop, apply a sterilized dressing and sterilized wool, then 

bondage firmly. 
If the wound Is soiled with rood dirt or other foul motter, swab fl'eely with 

wool soaked In the Iodine solutlon' and allow the wound to dry before applying 
a sterll1zed dressing. 

Do not touch It. 
Do not wash It. 

... BURN OB SCALD. 

00 not apply 011 or grease of any kind. 
Wl'IIP up'the Injured part in a large dressing of sterilized wool. 
Do not remove IIny dressing. but. If the injured part becomes painful and be

gins to throb. go to a doctor at once. 
De~troy all dr~sings whleh have bet'n opened but not used; they soon become 

Infected with microbes, and then are not safe to use. . 

EYE INJURIES. 

Apply the pye drops' to theaft'ected eyeball by means of the camel-hair brush 
In the bottle, 

1 An alcoholic solution containing 2 per ceut ot Iodine. 
• Instructions to chemist tor moklng eye drops: Cocaine ___________________________________________ "' ___ 0,5 per cent, 

Hyd. Perch lor __________________________________________ 1 In 3,000, 
In castor oU. 

Weigh 95 gramo of castor oil Into a fiusk capable ot holding twice the quantity. Add 
0.5 gram ot powdered cocaine. Warm on a water bath till dissolved. While the solu
tion I. stilI warm (but not hot) add 1 cubic centimeter ot a solutiou containing 3.3 
gram. of mercuric chloride in 100 cubic centimeters of absolute alcohol: Mix the solu· 
tions by rotating the fiaak. 

About half an ouuce. or 15 cc., of this solution should be supplied in a bottle from 
the cork of which a eamel's·halr brush la peud.ent lu the 1Iuld. 
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Do not try to I'emove any particle which can not be brushed away. 
Tie up with a clean handl,erchief or b:muage. 
Go to a doctor at once. 
Prevention is better than cure; therefore, if your work entails uanger to the 

eyes, 
WEAR GOGGLES. 

Goggles have saveu hunureds of eyes; thoU8ands have been lost for want of 
them. 

NOTE.-Danger fl'om minor injuries arises from blood. pOisoning which is 
caused when niicrobes infect a wound. The majority of wounds are at first 
" clean" that is they are not infected with microbes; such infection usually 
occurs later, anu comes from handl,er~hiefs or other materials applied to stop 
bleeding or to wipe away blood, and, in the.case of eye injurIes, from efforts 
to remove fixed particles with unclean instruments. It is better to leal:e a 
1L'01tnd alone than to introdJlce micl'obes by improper trcatment. The con
gealing of blood is nature's way of closing wounus against infeotion and 
should not be interfered with. 

Burns and scalds when the skin is not broken will heal if left alone; all 
that is necessary is rest anu a protective covering. When blisters form they 
must not be pricked, except under meuical advice. 

Hest is an important aid to healing. A short rest at first allows healing 
to commence and often saves a long rest later. An injured hund or finger 
can be restell in a sling, and an injured eye by a banuage, but an injured foot 
or toe can only be rested in bed. 
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[Kemorandum lfo. 8.] 

. 1. "'ork at certain industrial processes entails special risks from 
exposure to lead, tetrachloride of ethane, nitrous fumes, and certain 
explosives, each of which may cause serious and possibly fatal ill
lJess; while contact with trinitrotoluol, tetryl, fulminate of mer
cury, and certain lubricating and cooling fluids used in metal turning 
may result in the occurrence of troublesome skin affections (der
matitis). The committee recognize that this list is not exhaustive 
of the industrial diseases which may affect munition workers, but 
they cOlJsider that no useful purpose would be served by dealing 
with others of less immediate importance. The number of munition 
workers exposed to these risks, although not large when each disease 
is taken separately, is in the aggregate considerable; and interference' 
with output would result if protective measures were not adopted .. 
What these measures are is briefly indicated below. The medical 
aspect of each. disease is only reviewed so far as is necessary to 
explain the reason for the precautions indicated. 

LEAD. 

2. Disease and its eauses.-Operatiyes come in contact with lead 
and its compounds iri a variety of processes in munition factories; in 
smelting lead and spelter; in making sheet lead and bullets j in file 
cutting; in hardening and tempering metals;. in common tinning; in 
solJering and plumbing; in the manufacture of accumulators and of 
illllia rubber; and in the use of lead paints and red lead. Under in
dustrial conditions lead gains access to the body principally by the 
inhalation of lead fumes or dust. Lead tends to accumulate in the 
body, and careful investigations have established that a daily dose 
of as little as 2 milligrams must be regarded as capable, when inhaled 
as fume or dust, of setting up chronic poisoning. Lead may also 
enter the system through the digestive tract, by eating with unclean 
hands, or by putting pipes or other articles into the mouth while the 
hands are soiled with lead. Lead is a cumulative poison, that is to 
Eay, even small doses absorbed day after day have a tendency to 
collect in the system and finally to cause illness. The existence of a 
blue line at the edge of the gums is an indication of lead absorption, 
and headache, colic, constipation, and marked paleness are early 
manifestations of poisoning. 

~ .. , .. 
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3. Prevention.-The prevention of inhalation of dust or fumes has 
been the p~inciple underlying the regulations established by the 
Home Office u:p.der the Factory and Workshop Act, 1901, section 79, 
for the chief industries concerned with the manipulation of lead and 
its compounds. Under these regulations the incidence of lead poison
ing through the past 15 years of industrial expansion has not 
only been held in check, but has been reduced by one-half. Inhala
tion of lead in the form of fumes or dust can only be avoided with 
certainty by preventing the production of dust (for. example, by 
keeping all lead material damp), and by insuring that lead fumes do 
not escape into any place in which work is carried on. The nature 
of certain processes, however, may render the production of dust 
inevitable or the escape of fumes possible. Under such conditions 
localized exhaust ventilation should be applied as close as prac
ticable to the point of origin so as to withdraw the dust or fumes, 
from the atmosphere of the workplace. Respirators may be'required 
in a few exceptional cases, but as a protection against dust only a 
few of the many forms of respirator obtainable are effective, and no 
one of them is comfortable to wear; while as a protection against 
fllmes no respirator exists which an operative can be asked to wear 
for prolonged periods. 

4. To prevent lead entering the system through the digesti"\"e tract 
the following special steps should be taken: 

(a) Smoking should be prohibited in all places where lead is 
manipulated. 

(11) No person should be allowed to take a meal or to remain 
during the times allowed for meals in any room where 
lead is used. 

(0) Special provision should be made to enable the workers 
to take their meals elsewhere. 

(d) Special washing facilities should be provided.1 These 
will only be effective if a sufficient supply of clean 
towels, soap, and nailbrushes is always available. 

5. The manifestations of poisoning can be detected by a medical 
man, and their presence indicates that the worker should be trans-

1 The standard adopted under factory regulations is as follows: The washing con
vpnlenc(>S should be under cover, and maintained In a cleanly state and in good repair. 
Thel'e should be either--

(0) A trough with a smooth Impervious surface (IItted with a waste pipe without plug) 
and or such length as to allow at least 2 teet tor every live persons, and having a' 
constant supply of warm water from taps Or jets above the trough at Intervals 
of not more than 2 feet: or 

(II) At least one lavatory basin for every five persons, IItted with a waste pipe and 
plug or placed In a trough having a waste pipe, and having either a constant supply, 
of hot and cold water or warm water laid on, or (if a constant supply of heat .. " 
water be not reasonably pl'actlcablc) a constant supply of cold water laId on and 
a supply of hot watel' always at hand when requit'ed for use by persons employed, 
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1el:red to other work. The IIome Office regulations require em-. 
ploYt!l'S to ha,'e persons engaged in ,'arious lead industries examined 
pel'iodically by a surgeon who is intrusted with powers of suspen
sion from work. This form of medical supervision has been found 
to Le of such value and has in consequence been so widely adopted 
e,·en in industries not governed by regulations, that the committee 
desire to urge its adoption in all factories where the. use of lead 
oxides or other of its many compounds may have recently been intro
duced in the manufacture of munitions. In the handling of metallic 
lead, e. g., bullets, the risk of poisoning is -r,ery slight, and medical 
supen'ision is less important. 

TRINITROTOLUOL. 

6. Disease and it, caU8e8.-Trinitrotoluol (also known as trotyl 
lind TXT) is, like dinitrobenwl, a substance the manufacture of 
which, on account of its toxic nature, is controlled by regulations. 
The extended use of this material, which has followed the increased 
demand for high explosive munitions, has brought its poisonous 
properties into prominence. Operatives employed in its manufac
ture and in loading it, either pure or mixed with other substances, 
into munitions have been found affected with unusual drowsiness, 
frontal headache, eczema, and loss of appetite. Exceptional cases 
may occur with sudden collapse after a few hours' work on a hot day, 
but generally the symptoms are at first slight and, if exposure ceases, 
quickly disappear. If, however, the exposure be continued, the 
symptoms tend to become more severe and may be associated with 
cyanosis (ashen gray and livid color of the lips), shortness of breath, 
vomiting, anemia, palpitation, bile-stained urine, constipation, rapid 
weak pulse, pains in the limbs, and jaundice; while in a few cases 
profound jaundice with danger to life has supervened; and even 
death has resulted. 

1. Prevention.-Trinitrotoluol, like nitro derivatives of benzine, 
may be absorbed by inhalation of vapor or dust, through the skin, 
and through the digestive tract; and at least· the following preventive 
measures should be taken accordingly: 

(a) Every possible step should be taken to prevent the pro- . 
duction of dust and the escape of fumes into the air of 
workplaces. Persons employed in packing trinitro
toluol, or at other processes in which the production of 
dust is unavoidable, should be called upon to wear 
respirators. When melted, trinitrotoluol gives off 
fumes, and arrangements should be made by localized 
exhaust ventilation for all fumes to be discharged into 
the outside air without escaping into the work place; 
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(0) 

(0) 

(d) 

this can be effected by inclosing the vessel containing 
the melted trinitrotoluol in a bell-shaped hood termi
:p.ating in an upcast shaft about 20 feet in length, 
guarded at the top by a cowl. The working opening to 
the hood should onlY be of sufficient size to permit neces-
sary manipulations. 

To protect the skin overalls should be worn; the sleeves 
of the overall should fasten at the neck and the wrist 
and have no opening in the cuff. Gloyes of leather, 
strongly sewn, have been recommended, and, if worn, 
the cuff of the glove should be inside, that is under, the 
sleeve of the oYerall. 1\11ere women are employed head 
coverings should be worn. 

To prevent absorption through the mouth the same pre-
yentive measures should be taken as in the caSe of lead 
(see par. 4 above); the provision and maintenance of 
adequate washing accomnlodation is specially impor
tant. Output has been so urgently required that at 
some factories work has commenced before building has 
been completed; at one such factory many cases of 
troublesome dermatitis (eczema 1) occurred and caused 
considerable interference with work, but as soon as 
suitable lavatories were completed the trouble ceased. 

The period of exposure should be reduced to a minimum 
and should not be prolonged by overtime. ' 

The slow and progressive action of the poison allows further pre
cautions to be taken, and periodical medical-examination, with power 
to suspend from employment any person who is affected should, 
therefore, always be arranged; indeed this. has already been exten
siyely done with beneficial results. 

, The necessity for adopting preventive measures was recently 
,shown by the death of a woman, aged 22 years, exposed during about 
5 weeks' employment in a munitions works, to dust generated in 
manipulating a powder containing a moderate amount of trinitro
toluol. She left her home, which was 5 miles from the factory, often 
without sufficient food, at 4.45 a. m.; and no adequate provision was 

I ' • 

made for her to take food on arrival before commencmg work at 6 
n. m. 'Vashing conYeniences were primitive, cloakroom and overall 
accommodation was inadequate, and personal supervision was insuf
ficient. At the same fact'Ory several other less sevei'e cases of illness 
occurred. Probably such cases can be avoided by attention to details, 
in particular by using means to prevent dust'and by insuring that 
sufficient food is taken before work commences. 

1 An applleation found ot value to prevent ~ezema Is a mixture ot two parts ot castor 
oil to one part ot lanoline; this mixture, which should be I'ubbed into the skin lifter 

'washing on leaving work, should be placed In the lavatories tOl' b'ene.'al use. 
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TETRYL (TETRANITROMETHYLANILlN). 

8. Diaca8c and its causcs.-Manipulation of this explosh-e produces 
a light dust, which may cause troublesome eczema. Individuals vary 
in .their susceptibility; some appear to be almost immune, while 
others can hardly enter a room where tetryl is handled without suf
fering se\"el'ely. Observation suggests that this may depend on the 
,-arying natural dryness 01' moistness of the skin of different persons. 
The parts most frequently affected are the conjuctinll, the openings_ 
of the nostrils, and the chin. The hands. and arms are less often 
affected, and in this the eczema caused by tetryl differs from that due 
to trinitrotoluol, which usually affects the forearms and hands. Op
erath-es manipulating tetryl may also suffer from headache, drowsi
ness, and lack of appetite in varying degrees ot intensity; but the 
committee understand that up to the present no case of illn~ss en
dangering life has come to the notice of the Home Office. 

9. Prcvention.-The principal measures to be taken consist in
(a) Amiding the escaping dust by carrying out manipula

tions in glass cupb08l'ds with armholes for introduction 
of the hands. 

(b) Providing light gauze wils to protect the faces of the 
workers. 

(c) Supplying, if veils are not worn, some simple powder 
,<tlUch as a mixture of one part zinc oxide to two parts 
starch) for applying to the face before beginning work. 

(d) Pro\"iding adequate washing accommodation (see foot
note on page 74), and encouraging the use after wash
ing of an application for the skin.1 

(e) Excluding workers who show special susceptibility or 
idiosyncrasy. 

10. Apart from its tendency to cause eczema, tetryl stains the skin 
and llair; in order to prevent this, overalls and gloves, similar to 
those recommended for workers manipulating trinitrotoluol (see 
paragraph 7 above); should be worn, and, where women are em
ployed, suitable head coverings should be used. 

FUUlINATE OF MERCURY (CNO,)Hg. 

11. Diaea8e and its causes.-In the manufacture and use of fulmi
nate of mercury there is a liability of mercurial poisoning and 
eczema. Owing, however, to the small amounts manipUlated, the 
symptoms of niercurialism are seldom marked; but a blue line may 
be seen on the gums, appetite may be impaired,. headache may be 

• See Dote OD page 76. 
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present, and there may be nervousness and depression. The last 
sympto-!U is important, not merely as a sign of illness, but as an 
indication that the operative should be removed from dangerous 
work which calls for a steady hand and clear head. Eczema of the 
hands, forearms, and face occur, and may cause serious disability. 

12. Prevention.-Measures to prevent these conditions,from arising 
should include-

(a) Provision of overalls and of adequate VI-ashing accommo
dation. 

(b) Transference to other work of those specially affected. 
And, 

(c) 'Vhere exposure is marked,' periodical medicalexamina
tion; 

TETRACHLORETHANE. 

13. Disease and its caU8e8.~Tetrachlorethane is a noninflammable 
liquid lind a solvent for acetate of cellulose. It has formed an ingre
dient of the "dope" varnish applied to the canvas coverings and. 
tapes of aeroplane wings, and ·to aeroplane bodies, in order, by 
impregnating them with cellulose, to render them impervious to. 
moisture and air. This liquid is volatile at ordinary temperatures; 
its vapor smells like chloroform, is a powerful anesthetic, and, being 
twice as heavy as air, tends to sink to the floor. The poisonous effect 
of the vapor depends not only on the amount of vapor in the air, but 
also upon the time for which the air is breathed. Inhalation of this 
vapor, even in small amounts, when spread over prolonged periods, 
has caused drowsiness, loss of appetite, constipation, and pains in the 
stomach; and, in more serious cases, jaundice, liver destruction, coma, 
and death. 

14. Prevention.-Thecommittee are glad to learn that an appar
ently effective varnish has been found whlch does not contain the 
poisonous chemical, though unfortunately the supply of its ingredi
ents is at present insufficient to meet the demands. Meanwhile strict 
precautions should be taken to lessen the risk associated with its use: 

(a) The number of workers exposed to the vapor should be. 
reduced to a minimum; all processes of "doping" 
should be in a separate place where no other work is 
undertaken. At first, before the poisonous nature of 
the vapor was recognized, this precaution was not taken 
and workers employed on other operations suffered in 
consequence. 

(b) Adequate exhaust ventilation mllst ~e arranged for; if 
the ventilation is to be adequate and sufficient to sweep 
away the heavy vapor, the entire air contents of the 
workroom should be extracted (preferably by volume 
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or propeller fans), at or near the 6001· le\-el, about 
30 times e\'ery hour, while for admitting fresh air 
supply there should be high up in the room numerous 
hopper openings, the combined superficial area of which 
should be at least three times that of the area of the 
exhaust openings. 

(e) Operati,-es should not be allowed to remain in the work 
place during meal hours. 

(d) The process of "doping" should as far as possible be 
alternated with other work. 

(e) The period of exposure should be reduced to a minimum 
and not prolonged by overtime. Ventilation on the 
lines suggested above is only adequate to bring the 
amount of npor inhaled within safe limits for ordinary 
hours of work. Undue extension of these hours not 
only lengthens the exposure, but lengthens it for indi
\'iduals who being already tired are less able to resist it. 

(f) Periodical medical examination should be provided for, 
with power to suspend from employment any persons 
affeCted. ' 

PERSONAL HEALTH IN RELATION TO INDUSTRIAL POISONS. 

15. The poisons so far considered have two points in common, 
mOl'e or less pl'Olonged exposure before symptoms develop and per-
sonal susceptibility. Cases of poisoning may occur among men who 
ha "e worked for a long time previously without ,any apparently 
ill effect, while others who suffer on commencing work may later on 
preserve their health with unaltered conditions. These' apparent 
anomalies probably depend on varying conditions of personal health, 
an individual in good health resisting a. dose to which he may suc
cumb if, for any reason, he is overtired or subnormal. Maintenance 
of good health, therefOl'e, is even more important for workers expo,sed 
to these poisons than for other workers. Two matters are of special 
importance in this connection: 

(a) Workers should not commence work without having taken 
food, for evidence shows that hungry and ill-fed work
ers succumb more readily than others. Such workers 
should be supplied with at least half a pint of milk or 
cocoa before starting work in the morning. This prac
tice, the committee are informed, has been followed with 
excellent results for many years in certain factories 
where there is danger of lead poisoning. At the present 
time when women, who as a class are less concerned 
about their food than men, are being so iargely em
ployed, the practice should, in the opinion of the com-
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111ittee, be adopted for all workers exposed to these 
poisons. Moreover, study of output indicates that gen
~rally in factories less work is done per hour from 
6 a. m. fo 8 a. 111. than after the breakfast interval, and 
the committee consider this is largely due to workers 
hurrying to the factory without previously taking food. 
The establishment in munition factories of the canteen 
system, as advocated in an earlier memorandum, should 
provide an effective means for dealing with this matter. 

(b) 'Yorkers exposed to poisonous substances should be care
fully chosen. Only healthy and temperate persons 
should be <'mployed. 

NITROUS FUMES. 

16. The present demand for explosives, nearly all of which are 
products of nitration, has introduced increased risk of exposure to 
nitrous fumes, not only in nitrating processes, but also in the manu
facture of nitric acid to be used in these processes. A memorandulll 
dealing with the danger from these fumes, especially in relation to 
the present risk, has recently been issued by the factory department 
of the Home Office, and the committee consider that ad,"antage may 
accrue from drawing the attention of employers to this memorandum 
with which they are in entire agreement: 

In the manufacture of nitric acid, and in its use for various purposes, par
ticularly in the manufacture of explosives, danger exists of accidentnl escape 
of nitrous fumes into the work places. The full effect of inhaling these fumes 
is not felt immediately, and unless workers are warned of the danger, they 
may contiaue at work lind unwittingly inhale a fatal dose. 

In such a case the affeeted person develops an irritating cough which be
comes steadily worse, until, three OF four hours after "exposure, he becomes 
8eriously ill, suffering from marl,ed dyspnea nnll collapse; sometimes these 
s~'mptollls have come on after leaving wOI'k on the way home, The secretion 
uf mucus now becomes profuse, and vomiting, which helps to dear the air pas
sages, may occur, The congestion of the bronchioles and alveoli progresses, 
and, if the case survives 48 hours definite pneumonic consnlhlation may de-" 
velop, More frequently a fntal issue results in about 30 hours, the patient 
rE'maining conscious until near the end, 

Every case exhibiting the initial symptoms dot's not pro~ress to a fMal 
terllliulltion, anll recovery hilS occurred even after mllrked collllpse and 
tlyspnell, 

Prevention,-Notices wnrning those employed of the danger of rp.llJnining in 
an atmosphE're containing nitrous fumes should be posted in every plnce where 
thE'rE' is any possibility of tllt'se fumes escaping, 

Emergency helmets of a pattel'n which can be easily and quickly put on, 
and provided with a fresh air supply from without, sl\Ould he kept in accessi
ble places near at hand, and the efficiency of such helmets should be tested at 
least once a month, 

Respirators such as are efficient to intercept dust are ust'less against gases, 
and must not be used. 
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Treatm~nt.-The following routine may usefully be pursued penuing the 
IIrrh'al ot 8 medleal man: 

)fake the patient lie down. 
Keep him warm. 
See that he haa plenty of fresh air. 
It he la blue In the tare-

(i) admlnh;ter oxygen; and 
(11) It he haa not been sick. gl\""e a drink of 1 ounce of salt in.10 ounces 

of lukewarm water aoel repeat the dose until he Is sick; 
(III) meanwhlle send tor a doctor. 

Person8 even apparently slightly affected must not be allowed to walk home 
until permitted to do so by the doctor. 

DERl'IATITIS. 

17. Di8ease and its C4uaes.-The occurrence of serious dermatitis, 
or eczema, caused by exposure to trinitrotoluol and to tetryl has 
already been referred to, and similar trouble may result from ex~ 
posure to fulminate of mercury. Apart, however, from these special 
substances, eczema is liable to occur among munition workers em-' 
ployed in engineering works, who come in contact with certain fluids 
used to lubricate and to cool metals. Two forms of inflammation of 
the skin, which, however, may coexist, result-(l) yeUow pustlJles 
and boils, and (2) more general inflammation which in marked cases 
develops into typical weeping eczema. Probably the occurrence of 
pustules and boils is due to sebaceous glands and hair follicles be
coming blocked and· infected with oily grime rubbed in by soiled 
overalls. The more general inflammatory conditions appear to be 
caused by the direct action of the fluids used. 

18. Pret·ention.-Clean overalls, and the provision and use of suit
able washing accommodation with hot water laid on, go far to pre
vent cases of pustules and boils. The committee have observed that 
reasonable facilities for personal cleaning after work are seldom 
provided in engineering factories, and desire to say that in their 
opinion, even apart from questions of health, the provision of such 
facilities should be. considered a necessary part of the equipment of 
every factory. 

Experience has shown that, if lubricating and cooling fluids con
tain a small amount of some antiseptic, say carbolic acid up to 1 per 
cent or other coal tar antiseptic, cases of eczema do not occur. The 
committee have learned with satisfaction that so-called antiseptic 
lubricants and cooling fluids are rapidly coming into general use in 
engineering shops, and that cases' of eczema are less prevalent than 
formerly. They consider that against this condition also good wash
ing conveniences are a powerful preventive. 

92103°-Bu11. 221-17~ 
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GENERAL. 

19. Facilities for the prompt treatment of all cases of sickness and 
injury are of special importance in factories where poisonous sub
stances are used. The nature and extent of the facilities necessary 
have already been discussed in the committee's memorandum on 
"Sickness and injury'" (Memorandum No. 10). Careful instructions 
should be drawn up and issued to every 'worker and also to every 
person in charge of a dressing station. 

20. Various leaflets and memoranda dealing in greater detail with 
industrial diseases and their prevention are issued by the factory 
department of the Home Office. The committee desire to acknowl
edge the help they have received from Dr. T. M. Legge, senior med. 
ical inspector, in drawing up the present memorandum. 

Signed on behalf of the committee, 

E. H. PELHAM, Secretary. 
FEBRUARY, 1916. 

QEORGE NEWMAN, M. D., 
C lULirman. 



TETRACHLORETHANE POISONING.1 

By T. M. Lzool!:, M. D .. H. M. Medical Inspector of Factories. 

Poisoning by chlorine derivaJ;iIJe8 01 et/w:n,e and ethylene.-Before 
the illnesses due to inhalation of tetrachlorethane, of which jaundice 
has been so prominent a symptom, came to my notice, occurrence of 
jaundice as a symptom of industrial poisoning had been familiar to 
me as following on, first, inhalation of arseniureted hydrogen gas 
in chemical works, and, secondly, absorption of nitro derivatives of 
benzene in factories for the manufacture of explosives. Poisoning 
by arseniureted hydrogen, of which some 70 cases have come to the 
know ledge of the factory department during the last 15 years, is 
characterized by the rapid deveJopment, in the course of a few days, 
of an intense coppery jaundice, no doubt hremohepatogenous in char
acter. In the first instance a destruction by the gas of the elements 
of the blood takes place with subsequent increased formation, from 
the hremoglobin liberated, of bile pigments in the liver, which lead 
to increase in the viscidity of the bile and temporary obstruction of 
the ducts. Onset of the symptoms is usually within a few hours of 
exposure. The jaundice observed in cases of absorption of nitro 
derivatives of benzene is of the same kind and is caused by the 
hlPmolytic action of the compound on the blood with formation of 
methremoglobin. I have never seen or heard of jaundice produced 
industrially from phosphorus. 

On thinking over whether there was any other process in my 
experience which had given rise to jaundice, I recalled having once, 
on complaint, examined a number of women engaged in an india 
rubber factory, obtaining from them evidence of gastric derangement 
and, in addition, from one of them a history of "yellow jaundice." 
The solution which they were using was a mixture of carbon tetra
chloride and chloride of sulphur in equal parts. 

The chlorine derivatives of ethane and ethylene have recently been 
produced by an inexpensive process, and as they are noninflammable, 
noncombustible, and nonexplosive the reason for their use as solvents 
of fat, resins, and rubber, in preference to benzene, carbon bisulphide, 
alcohol, ether, and turpentine, is obvious. Explosions from benzine in 
industrial premises, as, for example, that of a few years ago at a large 
oil-cake works at Liverpool, from naphtha, and from carbon bisul-

• Great Britain. Factory Inspector's omce. Annual report of the chief Inspector of 
factories and workshops for the year 1914. London, 1915. Pp. 107-112. 
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phide, have been attended with loss of life and much damage to 
property. 

Of these derivatives trichlorethylene (C2HCla) is that ,yhich has 
come most into use, mainly for the extraction of oil from seed and 
for the removal of grease spots in dry cleaning. In one 01.1-
extracting works where the process of extraction was done auto
matically in closed iron chambers and every effort made to remoye 
the last traces of trichlorethylene before the seed was withdrawn, no 
Case of jaundice had occurred amollg the seven men employed. The 
conjunctin~, howe,'er, were muddy and injected, and one of them, 
six weeks before I saw him, after working a short time was seized 
with vomiting and remoyed to the infirmary. The physician's notes 
were, briefly: " Vomiting; Yery yiolent and excited on admission; 
could give no account of himself; appeared dazed and had both 
pupils contracted." His condition was put down to epilepsy. 
Another worker, in charge of the reservoir in the basement, stated 
that he had been once rendered insensible by the fumes, and one of 
the principals of the firm suffered from a severe bilious attack the 
first day he took over the management of the department. So far 
I have visited but few premises in which trichlorethylene is used in 
other than small quantities and so can not express further opinion as 
to its toxic quality. No case of jaundice has come to my knowledge. 

A paint containing trichlorethylene, used almost exclusivsely in the 
brewing industry for coating the inside of fermenting vats and 
casks, caused the death of a man engaged in applying it. The paint 
has the merit of noninflammability. Directions for its use issued by 
the makers recommend (1) the workman to wear" an india rubber 
tube, one end of which is fitted to a mouthpiece and the other end 
secured to a point above and outside the vessel undergoing treat
ment," of which they supply a special form, and (2) application of 
a "suction pump to the cleaning-out vent in the bottom of the ves
sel, whereby the heavier fumes are withdrawn." 

Tetrachlorethane (0 tIl2(Jl4) is used mainly as an ingredient of 
the varnish Or "dope," as it is called, for covering the wings of 
aeroplanes to make them impervious to moisture and air. This 

. " dope" consists of powdered acetate of cellulose dissolved in various 
organic solvents such as acetone, amyl acetate, benzene, carbon tetra
chloride, tetrachlorethane and others, in order to bring the cellnlose 
to the needed dilution. Acetone is the best solvent apparently, but 
the current price of it is about £100 ($486.65) per ton, whereas 
tetrachlorethane is only £28 ($136.26) per ton. And, moreover, 
tetrachlorethane seems to haYe the remarkable property of tighten
ing up the fabric which is stretched to form the wing in a way that 
nothing so far tried can do. 
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The development in the manufacture of aeroplanes has been rapid, 
carried on as it is now in at least 27 factories, employing, roughly, 
some 6,500 'yorkers. In one factory alone 1,500 hands are employed. 
Perhaps 300 persons-men and women in equal proportions-are 
engaged in doping operations, but before the recent occurrence of 
poisoning a far greater number than this was exposed to the fumes, 
as in only a few factories was the process separated off from the 
general atmosphere of the usually large shed in which the wood 
working, fitting, and erecting processes were carried on. Further, 
in ol'der to keep the fabric dry-considerable importance being 
attached to this, as the fabric, if moist, tends to rot under the var
nish-the air was kept at a temperature of about 65° F., or more, 
and ,-entilation intentionally reduced to a minimum unless the air 
introduced was warmed. The wing surfaces vary in size-from 20. 
to 30 feet long by 6 to 8 feet wide in biplanes, and perhaps 20. by 
10 in monoplanes, thus affording many square yards of evaporating 
surface. Four to six coats of varnish are applied, each coat being 
allowed to dry before the next is applied. In order to secure finish 
two men work simultaneously opposite one another on either side of 
the plane. Each carries the "dope" mixture in a can in his left 
hand and brushes it on to the wing supported on trestles with his 
right. In large factories ",here the output amounts to, say, three 
aeroplanes a week, as much as 80 gallons may be used per week, 
and as the dope is of yalne in proportion to the rapidity with which 
it dries, the amount of fume evaporated may be imagined. On the 
outbreak of the war not only was the personnel largely increased but 
also oyertime was worked jn the large factories, the hours being from 
G a. m. to 9 p. m., with half an hour's break for breakiast, one hour 
for dinner, and half an hour for tea. In the factory where incidence 
has been greatest there was no available place for the mess room, so 
meals eyen had to be taken in the shop, and the sanitary accommoda
tion (sufficient for the needs before the war) became inadequate, 
plans for extension having to be submitted to the urban district 
council. 

It may be well to deal first "With this factory, as D':r. 'V. H. Will
cox and I found it early in December. The premises consisted of 
one large shed, of a superficial area of about 32,400 square feet, with 
a double-ridged roof. There were windows in the walls; the main 
lighting, however, came through the whole length of the ridged roof. 
X atural yentilation was arranged for by three large lantern open
ings at intervals along the two ridges. Mechanical ventilation 
which, it is important to note, played a part in the outbreak, was 
arranged on a plenum system-a high-pressure fan distributing 
warmed air near the ground level through well-arranged tapering 
trunks \yith subsidiary branch ducts. 
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" Doping" was carried on by about five men in the part of the 
shed farthest from the main entrance. The portion of the room 
where-it was done was not screened off from the general atmosphere 
of the shed, nor was there any attempt at local removal of the 
fumes. The peculiar smell given off by the" dope" was distinctly 
perceptible on entering the building. In the vicinity of actual 
"doping" it was very strong. The head" doper," however, who had 
done the work for nearly a year, only complained of drowsiness 
caused by it. Questions addressed by Dr. Willcox and myseH to 
men and women (about haH a do.zen women only are employed in 
sewing strips of fabric together) at the benches on the carpenter's 
landing elicited evidence of recent gastric attacks which, however, 
had not caused absence for more than a day or two and had been 
unattended by obvious jaundice. Some of them looked poorly. The 
accompanying list gives the order in which the cases succeeded one 
another, the precise occupation, the date of illness, the date of 
return to work, and subsequent further absence either from renewed 
illnesses because of the decision of the firm not to reemploy them 
at that time, 

No. s~~d. Department. When 
left. 

When When left 
returned (second 

. time). 

- 1 5,6,14 I<·llselagesh0I' ........ _ .... _ .... 15,9,14 ................... . 
2 15,9,14 Assemblingpla.ne._ ...........• 1i,10,14 2,11,14 20,11,14 

Remarks_ 

3 12,8,14 Frontolevator ................. 17,10,14 ..•................. 
4 12,8,14 Spars ••.•...•.•..••......•..•.. 1i,10,14 27,11,14 30,11,14 Leftbvorder. 
5 8,8,14 Fabriedoping .................. 24,10,14 .•....... ~ .......... DiMb25,11 ,H. 
6 31,8,14 Ailoronsgallery ••........•..•.• Zi,10,14 30,11,11 30,11,14 Left yorder. 
7 13,8,14 ..... do ...•................•...... 7,11,14 ••••.•••••..•••••••• 
8 22, 9,14 Ass.mb1in~pI8ne ........•....• 10,11,14 ..•......•..••.•.... 
9 19,6,14 Panelbestm!! .................. 11,11,14 26,I1,t4 27,11,14 Paidoff,30,l1,14. 

10 6,10,14 Fitters: .....•.................. 11,11,14 23,11,14 30,11,14 }Leltbyorder 
11 12,8,14 Spars ...•...................... 12,11,14 30,11,14 30,11,14 . 
12 13,8,14 FlIseJ8!!'lshop __________________ 14,11,14 Zi,I1,14 __________ Paidorl,Zi,l1,H. 

H ~: Hi I:~:~~:i~:~:::::::::::::: ~~:H:H :::::::::: :::::::::: 16 26,8,14 Fitters. ________ . ______ . ________ 30,11,14 __________________ __ 

Incidence was greatest in the neighborhood of the doping area, 
where 8 of the cases (including the fatal case and the 2 which have 
proved most severe) were employed. Cases 3, 4, 6, 7, and 11 are 
also not difficult to account for in the same way. It is more dif
ficult to explain cases 9, 10, and 16, who were \Vorking quite 50 
yards away. They did not appear to me to hale been severe attacks. 
There is free cOQlmunication between the erecting shop and the fit
ters' shop, where they worked, both above the general and private. 
office and by a wide opening between the private office and the 
main entrance. The vapor of the dope is twice as heavy as air, and 
it has therefore had a tendency to keep' near the floor level. I 
believe the plenum system of ventilation served simply to stir up the 
vapor and to distribute it in all parts of the shed. 
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The" dope" used was that known as emaillite No.1, and contained 
about 12 per cent of tetrachlorethane. Other varieties contain a 
considerably higher proportion. I visited the premises where the 
mixture was prepared. The quantities having been weighed out 
are placed in revolving drums. While ~mixlng in these revolving 
drums goes on no smell is noticeable in the room. No chemical 
action is believed to take place. When the acetate of cellulose has 
been dissolved the material is emptied into large jugs and transferred 
from there to barrels, where it is stored .. 

I examined the three men employed. Work here was commenced 
two years ago. One man had been employed for the whole two years, 
another for four months, and the third for four months. None 
showed any sign of effect from the fume. The short duration of em
ployment of one of the men was due to his taking the place of a 
workman who enlisted. A volume fan, electrically driven, was placed 
in the wall of the room in which the drums were placed and was in 
action at the time of my visit. The foreman spoke of the value of 
the fan in removing the fumes. Subsequently, on the 4th of Decem
ber, I visited the premises again and took samples of "dope" No.1, 
and of each of the ingredients separately, and delivered them 
personally to Dr. Willcox at the medical department of St. Mary's 
Hospital. 

I ascertained that another firm manufactured a dope in common 
use known as cellon. On going there I . obtained all the information 
I wanted. As in the case of emaillite, the mixing is done in closed, 
revolving cylinders; the shed is well open to the air, and no sign 
of illness in the two men employed has- ever been noted. The com
position of the dope varied only slightly from that of emaillite 
No.1, and contained about ,11.5 'per cent of tetrachlorethane. 

I obtained the addresses of the 16 men absent on account of 
jaundice, and saw 8 of them in their homes. I tried also, whenever 
possible, to see the medical man in attendance. I arranged for 6 
of these subsequently to attend at Dr. Willcox's out-patient depart
ment, St. Marys Hospital.' The symptoms in all were remarkably 
uniform. The rapidity with which the attacks followed one another 
when pressure of work became abnormal-a considerable amount of 
overtime had been worked since the beginning of August-was re
markable. The jaundice showed itself in about six weeks' time. The 
symptoms appear to have been accompanied by little, if any, fever. 
fhe men complained at first of drowsiness and of a'nasty taste in the 
mouth and o·f effects on the throat. There was a sickly feeling and 
marked distaste for food. In at least two of the cases seen by me 
meals taken to the factory could not be eaten, so that a condition of 
semistarvation was set up. There was, as a rule, very obstinate con
stipation, and in some cases vomiting. With the onset of jaundice 
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the stools became clay colored and the urine thick and very dark 
in color. Pain over the region of the liver and'stomach was a promi-, 
nent symptom in some. Two of the men seen reported that on 
recovery from the jaundice they went back to work, but after n. . 
few days jaundice returned in a more pronounced form. In very 
severe cases hrematemesis or convulsions may occur. Coma super
,"enes, and death results with suppression of urine. All but 2 of 
the 8 men seen by me were convalescent. All the cases examined by 
Dr. Willcox on the 12th of December showed signs of enlargement 
of the liver. None of the men had obvious anemia, and the condi
tion in this respect, therefore, differs from the hrematogenous jaun
dice not infrequent in workers coming into contact with nitroderiya
tives of benzene, which cause hremolysis of the red-blood cells. They 
bore no resemblance to workers coming into contact with anilin or 
dinitrobenzol. 

The post-mortem changes have been most marked in the heart, 
liver, kidneys, and mesentery. The notes of one typical case, a 
female aged 19, are as follow!': 

The skin was intensely jaundiced. The liver wa$ hard and firm; 
"it was very yellow and showed marked congestion; weigh.t 3-11 
ounces. The kidneys showed marl~ed yellow staining of the cortex, 
the pyramids being 'intensely congested. The medulla was yellow 
and congested. The kidneys weighed each 5 ounces. The heart 
weIghed 7i ounces. The muscle showed yellow staining; some pink 
staining of endocardium. Numerous petechiae were present over 
surface of left ventricle. The small intestine showed intense pe
techial hemorrhage over the surface. There was marked conges
tion of the small intestine. The spleen weighed 8 ounces; it was 
hard and firm. Microscopical examination of the liver showed ex
tensive necrosis, and in the kidney fatty degeneration was present. 

Experiments were instituted by Dr. 'V. H. Willcox,t at the re
quest of the Home' Office, to test each of the constituents of the 
dope and the dope itself as regards the t~xic action of the vapor on 
the liver. His report on this aspect of the subject which interested 
him exceedingly-an interest which has been of the greatest help 
and yalue to the factory department-was as follows: 

"For each experiment a large glass chamber (desiccator) was 
used. In the bottom of this were placed daily 10. c. c. of the 
liquid to be tested. A perforated zinc platform was stretched 
across the middle of the chamber, i. e., half way up. On this were 
placed the animals (white rats) to be experimented upon. The 
top of the chamber was covered with a perforated zinc roof. Rats 

1 An outbreak of toxIc jaundIce due to tetrachlorethane poIsonIng, by W. II. Willcox, 
I,ancet, Mar. 13, 1915. 
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were selected as the most suitable animals. The animals were kept 
in the glass chamber for eight hours a day for a week. " 

"The liquids tested were dope, tetrachlorethane, acetone, benzene, 
and methylated spirit, respectively. Two rats were placed in each; 
chamber, five experiments being carried" out together. 

" The rats thus exposed to dope vapor and tetrachlorethane vapor 
became very drowsy and slept all day. After removal from the 
chamber they remained drowsy for some little time, and on some 
occasions they were quite ataxic in gait, falling over on to their 
sides. After an hour or more usually they fed and became active. 
These animals did not gain in weight during the week's treatment. 

" In the experiments with acetone, benzene, and methylated spirit 
the animals were drowsy while exposed to the respective vapors, 
but on removal from it they immediately became lively and fed 
well. No ataxic symptoms were observed. All these animals gained 
mlu'kedly in weight ,during the week., " 

"After" seven days' treatment the animals were killed and post
mortem examinations were made on them by Dr. Spilsbury and my
self. The tetrachlorethane rats showed marked changes in the 
liver to the naked eye, there being fatty degeneration and bile~ 
staining present. The dope rats showed" similar 'changes, but less 
marked. The rats exposed to the vapor of benzene, acetone, and 
methylated spirit showed no changes in the liver to the naked eye. 

" Careful microscopical examination of the organs showed marked 
fatty degeneration and cloudy swelling in the liver and kidneys 
of rats exposed to dope vapor and tetrachlorethane vapor, but no 
abnormal change in the animals exposed to the other vapors. Rats 
wel'e also exposed to the action of dope vapor and tetrachlorethane 
npor for five weeks. Marked diminution in size of the' liver oc
CUlTed in each case. The liver and kidneys were pale on section. 
They showed cloudy swelling and fatty degeneration." 

The above experiments showed conclusively that tetrachlorethane 
is a powerful liver poison, and also they showed that dope vapor is 
a liver poison, and that the poisonous property of dope vapor is 
due to tetrachlorethane being present in it. 

I have visited several of the aeroplane factories and examined all 
the persons in them employed in doping and certain others working 
near them. Having already dealt so fully with the conditions in the 
factory 'w.here incidence has been highest, I summarize merely the 
conditions found in the others. Nearly all the premises were new; 
cubic space ample, and the conditions for normal work not involving 
exposure to poisonous fumes excellent. The seaplane works are on 
the edge of the sea, and the natural thorough ventilation in them 
was in itself almost sufficient to neutralize the effect of the fumes." 
Inquiry in one factory brought to light the significant fact th'at as 
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long ago as February, 1913, one man employed in doping had died, 
the symptoms being those of acute yellow "atrophy of the liver. 
Here also a fello~ worker, whom I saw, had also suffered at the 
same time froill' jaundice and other typical symptoms, although he 
had .not given up work. Work had been carried on in a confined 
space, and probably with a dope containing high proportion of tetra
chlorethane. In another factory a man testing the engine suffered in 
the middle of the year, and in yet a third I saw a man who had had 
jaundice in August last-all these cases, therefore, dating from a 
time anterior to the war pressure. 

Altogether I have traced 25 cases, including 4 deaths,t in which 
jaundice has been the prominent syinptom; many others have suffered 
from gastric and intestinal symptoms without jaundice noticeable 
to themselves or their' friends, and from symptoms diagnosed as 
" influenza" and" tonsillitis." 

The fact that the vapor is twice as heavy as· air has had notice
able effect in affecting workers engaged at sitting work near the 
place where doping was carried on. One seamstress died, partly, no 
doubt, as the result of her relatively lower position. In .another 
factory six men engaged in wire splicing and seated on benches in a 
portion of the doping room screened off by a low wooden partition 

. uhibited more marked effect than the dopers who were standing. 
As soon as the danger was recognized the factory department, in 

copjunction with the Admiralty and War Office, took prompt action. 
All firms were asked (1) to carry out doping in a separate shop or 
portion of a larger shop screened off so as to limit the number of 
persons exposed to the fumes; (2) to provide exhaust fans at the 
floor level to remove the vapor which is heavier than air directly 
into the outside atmosphere; (3) to permit no workmen or women to 
remain in the doping shop during meal times. 

It has interest to follow the steps taken to minimize the danger. 
The person who experiments with the ingredients with a view to 
perfecting the dope wears a smoke helmet; that is, a mouthpiece fit
ting over the nose' and mouth and communicating with the outside 
air by a long, flexible pipe. Through this he inhales fresh air, breath
ing of the contaminated atmosphere being prevented by a valve 
through which he exhales only. W orkpeople, however, can not be 
expected to wear such an apparatus, except for short periods for 
cleaning operations or rescue work. Seeing that the vapor of tetra
chlorethane is considerably heavier than air (the specific gravity 
is 1.6), district inspectors recommended thorough ventilation of the 
room with mechanical exhaust below the breat~ing le,-el, drawing 

lOne further death of a womnn (with considerahle length of employm~nt before exhaust 
ventilation was Installed) occurred In February. 1915. 
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the air down and away from the workers. As it was thought possi
LIe that under certain conditions the vapor arising from the varnish 
might form an explosive mixture with air, attention had to be di
rected to this danger in connection with the installation of power 
for the exhaust ventilation. Locally applied exhaust ventilation was 
not thought possible at first, owing to the size of the aeroplane wings, 
the general guiding principle being to introduce air (preferably; 
warmed) at a point on one side of the room considerably above th~ 
wOl·kers' heads and extract it by volume fans placed at the ground 
floor opposite the air inlet. In some cases the downward exhaust 
was arranged through gratings in the floor. As, however, two men 
are doping at the same time, the one nearest to the fan could not 
escape inhaling some of the vapor. To avoid this and to reduce 
still further the amount of vapor in the atmosphere, one firm suc
cessfully arranged for actual doping to be done on the wings placed 
on trestles in long boxes with flap sides, the bottom of the box be
ing connected up with a volume fan. Thus the whole surface of 
the wing was swept by moving air, which constantly passed to the 
exhaust. 

The use of tetrachlorethane and of other substances such as car· 
Lon tetrachloride (which might be expected to have similar detri
mental effect on the health) has been entirely dispensed with by one 
or two firms; others maintain that no substance so far tried gives 
such flexibility and durability as a dope containing some proportion 
of tetrachlorethane. 

After occurrence of the outbreak in this country, I ascertained that 
late in 1913 and in the beginning of 1914 the same trouble had been 
experienced in Germany. In one factory, among 15 persons em
ployed in doping, 12 were affected, of whom 2 had died. The symp
toms fell into two clearly defined types. In the one the symptoms 
had been nausea and vomiting, feeling of general discomfort, pains 
in the stomach, and marked jaundice with enlarged liver. In one 
instance basophil granules were observed in the red-blood cells. In 
the other group, in addition to loss of appetite and nausea, nervous 
symptoms predominated-marked tremor .of the hands, pins-and
needles feeling in the hands and feet, diminution or loss of the knee 
jerks, headache, pains in the limbs, and excessive sweating. The 
dope contained from 30 to 50 per cent of tetrachlorethane. In 1911 
Prof. K. B. Lehmann made comparative experiments as to the poi
sonous nature of a number of chlorinated hydrocarbons, among 
them being tetrachlorethane. Commencement of narcosis was taken 
as the measure of the poisonous nature. Slight narcosis was caused 
in cats with a .proportion of 5.7 mg. per liter within 4i hours, and 
severe narcosis in 51 hours. ·With stronger proportions, the animals 
were generally clearly ill on the following day. Judging by this 
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standard of the commencement of narcosis, when compared with 
other chlorine derivatives of hydrocarbons, tetrachlo~ethane comes 
out as much the most poisonous, e. g., nine times as 'poison~us as 
carbon tetrachloride and four times as poisonous as chloroform. 
In experiments on chronic poisoning, the animals exposed to air con
taining 1 to 2 mg. of tetrachlorethane per liter for four weeks, oYer 
a period of 67 hours, show~d slight or severe drowsiness and a not 
inconsiderable diminution in body weight. No post-mortems were 
made. 

Even if, as is to be hoped, use of tetrachlorethane may be elimi
nated from the- dope, I am still of opinion that. exhaust ventilation 
will be necessary to prevent ill effects (dryness of throat, headache, 
giddiness, amblyopia, and even unconsciousness) from such solvents 
and diluentsas benzene, acetone, and methylated spirit, which must· 
necessarily continue to be used. 
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Continued incidence of poisoning in aeroplane factories has led to· 
the addition of the main symptom caused by tetrachlorethane---.-toxic 
jaundice-to the diseases which, if contracted in a factory, must be
notified to the factory department. The occupier [employer] is re
quired to report e'Very such case to the district inspector and to the' 
certifying surgeon, and the medical practitioner in attendance hils 
also to report it to the chief inspector. (S. 73, Factory Act, 1901, and 
order of Nov. 27, 1915.) 

Not e\'ery symptom set up by tetrachlorethane, it should be ob
ser,-ed, is reportabl~. The requirement is limited to the serious sign 
of jaundice, and in 'View of its unmistakable character the difficulty 
of compliance should be small.-

Tetrachlorethane (of which the specific gravity is twice that of 
nir) is a most powerful cumulati'Ve liver poison, even when present in 
the dope mixture to the extent of only 10 or 12 per cent. Among 
some 43 cases of jaundice in aeroplane factories which have come to 
the knowledge of the department there have been 7 deaths (2 males 
and 5 females). The fatal issue generally has occurred in about a 
fortnight after the apparently slight initial symptoms had shown 
themselves. 

The size of the aeroplane wings unfortunately makes it imprac
ticable to remove the vapor completely at the point of origin by local 
exhaust which would carry it off without allowing any to pass into 
the air of the room. Reliance, therefore, in minimizing the noxious 
effect has to be placed on dilution of the air so as to keep down the 
tetrachlorethane and other vapors to a nontoxic proportion. The 
standard needed for securing this is 30 changes of the air of the 
doping room per hour. "'bere this standard has been secured and 
maintained for all processes in which tetrachlorethane in dope may be 
used illness, if not altogether prevented, has ceased to cause serious 
anxiety. On the other hand, where it has fallen short of 20 changes 
toxic jaundice has not failed eventually to show itself except in the 

t Great Britain. Factory Inspector's office. Form 356, Dope poisoning. Feb., ,1916. 
4 pp. 

• On tbe otber hand, .. dope poisoning," i. e., any Illness attrlbntable to tbe Ingredients 
of tbe dope, bas been added to tbe scbedule of diseases to whlcb section 8 of tbe Work, 
men's Compensation Act, 1906. applies. 
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few factories where use of dope has been so intermittent as never to 
have exposed the' workers to a toxic dose. ., 

The means of ventilation must be mechanical, preferably by volume 
or propeller fans with free discharge to the open air. Owing to the 
high specific gravity of the vapor the fans should be fixed at the 
floor level or below this level where space allows the construction of 
large ducts under the floor. Air inlets of the hopper type, the total 
area of which should be not less than three times the discharge area 
of the fans, should be provided at the side of the room opposite the 
fans at a height of about 10 feet above the floor level. Exceptionally, 
however, where the fresh air is supplied by a satisfactory plenum 
system or direct from the erecting shop over a partition of sufficient 
height, screening the doping room from the rest of the shop, such 
air inlets may be unnecessary. 

'Owing to varying conditions of construction in different factories 
it is impossible to standardize methods of ventilation for doping 
rooms, but in new works or extension of existing plant plans of pro
posed ventilating arrangements should be submitted to the inspector 
for dangerous trades, Home Office, bdore the work is put in hand. 

At the commencement of the war several cases occurred among 
persons employed in fabric making, erecting fittings, etc., before ex
haust ventilation and separation of the process of doping from others 
was recognized as indispensable. These two conditions have now 
been secured for doping the wings, but recent experience has shown 
that insufficient attention has been paid in some factories to the neces
sity of exhaust ventilation in aU processes in which tetrachlorethane 
dope is constantly used. This applies especially to taping-now 
sometimes found carried on in the general erecting shop without any 
precautions-to which operation the three last fatal cases have been 
mainly doo. Notwithstanding the comparatively small amount of 

. dope used the close application required brings the face right into 
the fumes. And it is the same with the fuselage and other compo
nents-struts and landing gear. One attack was traced to the doping 
on one occasion of especially large wings in the general erecting shop 
because (it was alleged) the doping room proper could not accom
modate them .. There was a tendency in some premises before the 
great development of the industry was fully realized, to make the 
doping room too small. This should be avoided in future construc
tion, but the risk involved by such a procedure as that described 
makes it incumbent on the occupier to improvise for any exceptional 
occasion a special exhaust system. 

Pending the introduction of an efficient substitute for tetrachlore
thane, it is most important that occupiers should (in addition to pro
vision and maintenance of a high standard of exhaust ventilation) 
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consider and apply as far as they can the following further sugges· 
tions for safeguardin3 the health of the workers, which are the out
come of experience gained in various works. 

(1) Exclusion of other work from the doping room. 
The need for this has already been pointed out. 

(2) Alternation of employment. 
Considerable periods of overtime or long spells in doping 

or taping· have been noted as having preceded some of the 
fatal attacks. Obviously, as poisoning is a matter of dosage, 
and the effect of tetrachlorethane is cumulative, the object 
aimed at by ventilation ,is defeated if hours of worj{ers are 
prolonged beyond that for whIch the ventilation has been de
signed. In factories where alternation of employment has 
been arranged, 6. g., two days doping and two in other work, 
or one week in and one week out, improvement in health has 
resulted. And when such an arrangement is adopted occa
sional necessary overtime might, it is suggested, be undertaken 
by those on the out turn rather than by those who have already 
worked a full day in doping. 

In addition to the alternation referred to, in one factory 
the women engaged in doping are made to spend half an hour 
morning and afternoon in the open air; so that no spell of 
work in contact with the fumes lasts longer than two hours. 

(3) Periodic medical examination. 
A fortnightly medical examination has served useful pur

pose, both in reassuring the workers and also in enabling those 
showing premonitory symptoms to be suspended or transferred 
to other work. The objective signs, however, which the sur
geon has to guide him are few, and,he can be materially-as
sisted by information from the foreman or matron as to the 
state of health of the workers in the intervals between his ex
aminations. After each visit the surgeon should state in 
writing the names of those (if any) whom he considers should 
be-

(a) suspended as definitely suffering from dope poison
ing, necessitating absence from work until they 
are quite well, or . 

(b) transferred temporarily to other work as a precau
tionary measure on account of equivocal signs. 

Medical supervision on these lines has been adopted on 
their own initiative or on suggestion from the factory depart
ment in several aeroplane works, and the same course should 
be pressed in all where doping is continuous. It is important 
that it should be carried out by a medical practitioner who is 
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familiar with the nature of the work and the symptoms to 
which it may give rise, preferably by tae certifying surgeon, 
as he is in touch with the department and is thus kept in
formed of the latest observations on the subject. Ahealth 
register and instructions as to the conduct of the e.xamination 
will be sent by the medical inspector to the medical man whom 
you appoint for the purpose as soon as notice of his name is 
recei ved here. 

A worker suffering from effects of dope should be excluded from 
all contact with it until he is quite well, a medical certificate to that 
effect being obtained. Instances are known in which premature re-' 
sumption led to recurrence of symptoms in an aggravated' form. 

I Instruction to workers.-Certain apparently small points have been 
noticed which have a bearing on liability to attack. Some instruc
tion to new workers as to how they can best avoid inhalation of fumes 
without interfering with work is called for, espedally bearing in 
mind the youthfulness of some of them. 

(i) Doping should be commenced at the end of the wing near
est to the exhaust fans, and shculd proceed backward 
from that point. 

(ii) In some factories the wings, as soon as the doped surface 
is" tacky," are carried to a drying room or closed cham
ber (separately ventilated), thus diminishing largely 
risk from inhalation of fumes. 'Vhere no such arrange
ment exists, the wings should be placed to dry in a posi
tion between the' workers and the exhaust draft, but 
not so as to obstruct the fans. ,,:.i 

(iii) After doping, the safest position for the worker is that 
nearest to the fresh-air inlets, but frequently men and 
women are seen standing close to the exhaust and there
fore breathing the air which is most highly charged 
with the noxious vapor, the reason being that either the 
flat top of the outlet duct has been found a convenient 
place to keep dope pots, brushes, etc., or the light is 
better there than at the far side. Shortsightedness, 
unless corrected by glasses, should debar from taping 
if not from doping. '; .. ' 

(iv) 'Vork should not be commenced on an empty stomach, 
and where tetrachlorethane is an ingredient of the dope 
a worker" must not be allowed to take a meal or to re
main during the times allowed to him for meals in any 
room in which such substance is uS,ed." (Factory act, 
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1901, S. 75.) Hence the need for provision of a prop~ 
erly equipped meal room on lines suggested by the health 
o~unition~workers committee.1 

Even if, as' is hoped, discoyery of an efficient substitute 
enables use of tetrachlorethane to be eliminated from the -dope, 
exhaust ventilation will still be necessary to prevent the effects 
(fortunately much less noxious) from such solvents and. dilu
ents .os benzene, acetone, and methylated sprrit, which must 
necessarily continue to be used. 

1 Memorandum on industrial canteens, 1915, Cd. 8133, price 14 (2 cents). 

92103°-Bull. 221-17--7 



VENTILATION AND LIGHTING OF MUNITION FACTORIES 
AND WORKSHOPS. 

[Memorandum No.8.] 

L-INTRODUCTION. 

1. At the present time a large number of new munition factories 
and workshops are being erected, altered, or enlarged. If the pur
pose of this extended provision is to be fully attained it is of the 
utmost importance that in the planning of the buildings everything 
possible should be done to secure that the work is carried on under 
the conditions most favorable to the maintenance of the health and 
physical energy of the workers. It must be borne in mind that 
however free the industry itself may be from unfavorable condi
tions, .overtime and night work inevitably place a serious strain on 
the worker. The factory acts are concerned to secure in existing 
factories the minimum necessary in ordinary times, but present con
ditions and circumstances have brought into prominence problems 
which deserve special consideration in the building of new factories
and the enlargement of old ones. The solution of these problems 
must largely depend on the particular circumstances of each case, 
and in the present memorandum the coinmittee have set out certain 
considerations and suggestions, which they hope may prove of 
assistance to those immediately responsible for the satisfactory ven
tilation and heating of old factories, and for the planning of new 
factories and workshops. 

II.-VENTILATION. 

2. It has long been recognized that efficient ventilation of factories 
and workshops is essential for the maintenance of the health and 
comfort, and therefore of the efficiency and capacity, of the workers, 
and general regulations to secure this result are contained in the 
Factory Acts. The inquiries of the committee, however, have led 
them to believe that the attention paid to ventilation and to the 
closely associated problem of heating is in the majority of workshops 
insufficient; the ends to be aimed at are frequently misunderstood, 
and the means of securing them in consequence ill directed or alto
gether neglected. At the present time the importance of proper and 
effective methods of ventilation is often intensified not only by the 
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increase in number of workers, bul; by the continuous occupation of 
shops by day and night; there is under these conditions no interval 
in which natural ventilation can restore a vitiated atmosphere, and 
each shift succeeds to the bad conditions left by its predecessor. 

3. The object'which ventilation seeks to secure is twofold-namely, 
the removal of foul, exhausted or polluted air and. the supply of 
fresh air in its place-that is, (1) air which is pure and clean for 
the workers'to breathe, and (2) an atmosphere which is stimulating 
and refreshing. Air which is entirely pure from the chemical point 
of view may afford an atmosphere of a most depressing character 
wh~ch is highly detrimental to physical efficiency. It is not enough 
to aim only at clean air, as has been often customary in the past, or 
only at a stimulating atmosphere. In any consideration of ventila
tion both objects must be constantly in mind. 

4. Olean air.-The impurities which are liable to be added to the 
air inside the workshop are-

(i) Oarbonic acid, given off in the breath of human beings 
and by fires, gas lights or any other form of open com
bustion. The increase in the amount of carbonic acid 
is accompanied by a parallel diminution in the oxygen . 
of the air. The chemical changes produced in this way' 
are not perceptible by the senses and 'there is no reason 
to suppose that they are, even under the most defective 
systems of ventilation to be found in factories, in any . 
substantial degree harmful in themselves. Since, how
ever, they are capable of easy and accurate measure
ment they are recognized as a usefUl index of the preva-

'lence of more harmful impurities. It should not be 
assumed that a low percentage of CO2 necessarily indi
cates a satisfactory atmosphere. 

(ii) Various ill-defined volatile substances arising from human 
beings, fy;:om the skin and the alimentary canal, espe
cially when personal cleanliness is absent and sweating 
is profuse. The sum of these conditions gives the 
familiar" smell of humanity"; the substances are prob
ably harmless in themselves, but they excite a feeling 
of discomfort in many persons and, in the more refined 
and cleanly individuals, one of disgust, which is detri
mental to comfort and efficiency. 

(iii) Bacteria arising from human beings form a mote defi
nite and a more directly harmful sort of impurity. 
There is no doubt that the common catarrhal conditions 
(colds, sore throats, " influenza") are for the most part 
spread from an infected individual to his neighbors by 
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organisms which are carried in the expired 'air with 
droplets of moisture especially during coughing and 
sneezing, . though also. during ordinary breathing and 
speaking. These diseases are often regarded as trivial 
in character; it appears likely, however,' that if any cor
rect estimate of lost time and diminished output owing 
to "colds" could be obtained, these would, prove to be 
the most important infectious source of industrial inef
ficiency. Of diseases more serious as regards lif~ as 
well as health, tuberculosis of the lungs is undoubtedly 
often disseminated in a like manner. 

(iv) IndustriaZ processes give rise to a variety of impurities, 
dust, and fumes. Some of the most common of these 
impurities are injuriuus because they are unpleasant, 
e. g., the smell of hot oil, of various varnishes, and the 
like. Others are directly harmful, e. g., fumes from 
stoves, smoke, dust, etc., and a further group are of the 
nature of poisons, e. g., fumes of lead, of brass, or of 
tetrachlorethane. The last-named conditions occur only 
in exceptional cases, and their appropriate treatment 
presents problems of local ventilation which are special 
to each case (see Appendix 1). Reference should be made 
to the committee's Memorandum, No.8, on " Special in
dustrial diseases." . 

It is evident that the kinds of impurity present in any particular 
instance will vary widely with the prevalent conditions; a shop with 
a few clean men and many unhooded furnaces will present impuri
ties chiefly of an inorganic kind, while many dirty men in a crowded 
machine shop will foul the air with organic impurity. Given normal 
conditions of, personal and workshop cleanliness, the remedy is in 
all cases the same, and impurities of all kinds can be removed by 
an efl'ective system of general ventilation 'Yhich secures that the 
inside of the shop is well flushed with outside air. Small crowded 
shops evidently require more flushing with outside air than large 
sheds with a sparse population, and in very large and spacious shops 
the impurity of air may seldom reach a degree which is noticeably 
injurious. 

5. Simulating atmosphere.2-The proposition which at first sight 
arises from these considerations is that a workshop may have so 

1 Page 107. 
a Whether a workshop has an atmosphere which Is satisfactory In this sense may gen

erally be Judged by the sensations, especially on first entering from the outside air. 
More accurate Information may be obtained by the study of the particular wily In which 
a .. stuffy" atmosphere may be made" tresh." The ordinary thermometer .messlll'es the 
temperature of the air; the wet·bulb thermometer determines the humidity and gives an 
Important measure of the facility with which the body can be cooled by sweating. These 
Instruments, however, give only very Impertect data as to the cooling and skln·stimulatlng 
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large a cubic capacity in relation to the number of. workpeople and 
the kind of process in operation that it does not require any definite 
ventilation. This is wholly false. In large shops there- is a mass 
of stagnant atmosphere which is obviously depressing and relaxing, 
and fails entirely to provide the stimulating effect of cool air in gen
tle motion, which is provocative of the best physical and mental 
exertion. This exhilarating influence of atmosphere depends essen
tially upon the cooling of the skin by moving air, and it is necessarily 
closely connected with questions of temperature and heating. It is 
a matter of common experience that on the whole, cold air is more 
stimulating than warm, and is more conducive to· physical effort. 
It is also within everyone's experience that damp warm air is more 
relaxing than dry air at the same temperature; the contrast between 
a rainy, windless, "stuffy," summer day and a day, perhaps actually 
far hotter, of blazing sunshine, with a brisk wind is familiar enough. 
Every-day observation further suggests that the relaxing effect of a 
warm, damp atmosphere is much reduced if moving air is brought 
to play on the body, e. g. by riding on the top of a bus,. and that 
change of skin temperature is one of the essential features of what 
we call a fresh, pleasant air. These considerations are fully borne 
out by direct experimentation in the laboratory, and ,the desirable 
atmosphere is characterized by being: 

(a) Cool rather than hot;' 
(b) Dry rather than damp; 
(c) Diverse in its temperature in different parts, and at dif

ferent times, rather than uniform and monotonous; 
and (which is intimately connected with this diversity) 

(d) Moving rather than still. 

The explanation of the familiar advantages of such an atmosphere 
seems to lie in the cooling and varying stimulation of the skin of 

properties ot any atmospbere, and it Is necessary to bave in addition some, measure of 
the rate at wblcb a warm body will lose beat. 

In tbe observations made tor tbe committee tbe rnte of cooling bas been Investigated 
by means of tbe Kata tbermometer (purcbnseable from J. Hicks, 8, Hatton Garden, E. C.). 
A large bulbed spirit thermometer (of standard size) Is used; tbis Is beated In hot water, 
and tbe rate of cooling measured by taking tbe time wbicb tbe meniscus takes to drop 
from 100· F. to 95· F. while tbe instrument Is suspended In the atmospbere. Tbls 
gives tbe dry reading, and shows the rate of cooling due to radiation and convection. 
To take the wet reading the bulb of the Kata thermometer Is covered with a damp muslin 
glove and the operation repeated, giving the rate of cooling when evaporation is added to 
radiation and convection. The 1'Ste of cooling at body temperature Is recorded by means 
of a factor (determined for each Kata therDiometer) in mille calories per square centi
meter per second. Tbe number of seconds occupied In the faII from 100· to 95· Is divided 
Into tbe factor. . 

In addition to tbe readings of tbe Kata thermometer tbose of the wet and dry bulb 
thermometer were taken. The records show how ·wlth the same wet and dry bulb readings, 
the rate of cooling may be strikingly dUferent. The Kata thermometel', like the human 
body, notes the rate of change, while the thermometer notes a given state or the result 
of change. Thu. the Kata thermometer takes count of the movement of the air ,and· 
indicates conditions of comfort. 
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the exposed parts of the body. Putting the hands or the head under 
a cold-water taprE1moves most of the unpleasant sensations of being 
overheated, which follow violent exertion in hot damp air. The 
concentration of a current of air on too small a part of the body 
only causes what is generally known as a draught. It is a common 
experience that a slightly opened window causes a draught, whereas 
a widely opened window does not. 

6. The close connection between temperature and the stimulating 
factors of an atmosphere renders it necessary to take also into con
sideration the question of warmth and cold in workshops. For a 
shop to be too hot is disadvantageous from every point of view, but 
the stimulati~n of too cold an air may be more than counterbalanced 
by the physical depression which results, and it is not difficult in 
cold weather for efficiency to deteoriate because the worker becomes 
uncomfortably chilled. It is hardly desirable to attempt any defi
nition of the" best" temperature, since this must be subject to wide 
variations with the character of the work and the habit of the 
worker. It is evident that sedentary workers require a warmer 
atmosphere than those engaged in more violent labor, and attempts 
to obtain conditions satisfactory for both classes in the same shop 
will probably end in suiting neither. It may, however, be suggested 
that where the air is .stagnant the temperature should not exceed 
about 60° F.; though it may be somewhat higher where the air is 
kept in motion. 

The following examples are given in illustration of the results 
obtained. The first set 'of readings are for a bright pleasant day in 
May, and the other four are for typical shops as a contrast of types 
of "bad" and "good" shops. A comparison of the first, second, 
and third sets of readings shows that with the same temperature 
widely different rates of cooling may exist. 

RATE OFCOOLINGAT BODY TEMPERATURE IN MILLE CALORIES PER SQ. eM. PER SEC. 

~ 

Radiation, 
Radiation, Evapora. Wet bulb.· Dry bUlb. con vectiou, 

evapora- convection. tion. 
tion. 

(I) Bright, pleasant day in May, out of 
doors ................................. 80 68 27.2 7.5 19.7 n Br88s loundry ftood) .................. 80 72 24 7.3 16. 7 

3 Machine sbop ( ad}; •••.............•.. 61 72 15 4.6 10.4 
4 Cartridge annealing and cleaning (bad l .. 64.6 80.5 17.5 3.0 14.5 
6 Cartridge annoaJlng and cleaning (good) 54.6 80.0 24.0 9.0 15.0 

. 7. The problem of heating and ventilation will therefore appear 
in various forms according to the variations in local conditions--the 
cubic capacity and the shape of the workroom, the nature of work, 
the number of workers, the situation in relation to other buildings 
and hills and valleys, topographical position, season of year, climate, 
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etc. It is of the utmost importance that those responsible for plan
ning the means of ventilation of any building should realize that 
each . workshop provides a separate problem and that there is no uni-· 
form and stereotyped method which will give satisfactory results 
everywhere. It is impossible here to consider the innumerable com
binations of circumstances which arise, but two broad groups may 
be mentioned. 

(a) A common case is where the air in the shop tends to be 
too hot or too stagnant, and, indeed, the observations 
of the committee would lead them to believe that this 
is one of the most frequent defects found in munition 
works. The production of heat depends in general 
on the same sources as those which produce carbonic 
acid and other impurities--human beings, lights, ma
chinery, and :furnace~ About four-fifths of the total 
energy expended by an active man appears in the form 
of heat,l and the friction of moving machinery also 
contributes. In sunny weather the" greenhouse effect" 
of a glass roof is an important factor. The atmos
phere is further deteriorated by the moisture given 
off by the workers, and it may be by hot water used in 
some industrial process. 

(b) In cold weather, especially in shops where little heat is 
produced and the occupation is relatively sedentary, 
the problem is to maintain such a degree of ventilation 
as will keep the air pure and at th~same time to have 
a comfortably warm atmosphere. This can be done 
only by the use of artificial heat. To shut off the venti
lation and allow the shop to warm up with the heat 
naturally produced within it can not be too strongly 
condeInned. Where possible it is better that additional 
clothing should. be used. Heat produced by workers 
is always, and that arising from artificial lighting or 
processes of manufacture nearly always, accompanied 
by a proportionate quantity of impurities which are 
injurious an~ which must be got rid of. The human 

. 1 In Bedentary occupations a stm larger proportion appears as heat. Now an adult gives 
olr from his body per bour about enQugb beat to raise 2,000 cubic feet of air from 60· to 
70· F. Supposing that bait of the beat ts lost by radiation to walls and roofs, It would 
require the incoming of about 2,000 coblc feet of outside air at 50· F. per hour per man to 
keep the temperature from rising above 60· F. If ·tbe outside air were at 60· F., more than 
20,000 coble feet per bour per man would have to come in. Sucb extensive ventilation 
Is a good deal more tban would be requisite to maintain the air at a higb degree Of chem
Ical purity, and under such circumstances the carbonic acid test for a satisfactory' atmos
phere Is wholly fallacious. If, howeve.·, physical efllciency Is to be maintained, tbe rise of 
temperature must be eontrolled. The exaggerated eonditlons prevailing In stokeholds !,f 
steamships have been Buccessfully dealt with by the introduction of f.-esh air by means 
of a powerful fan. 
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impurities are especially objectionable since cold 
weather commonly coincides with the special preva
lence of catarrhs 'and a special abundance of 'their 
causative bacteria. At the same time the ventilation, 
required is clearly less than in hot weather, and it will 
suffice if clean air is obtained with such degree of move
ment and variability as will prevent it from being 
stagnant. 

8. The means by whIch satisfactory natural ventilation is to be 
attained are, as has been already men#oned, subject to local con
siderations in every case, and general lines alone can be indicated' 
here. ' 

(a) Local sources of impurity and heat production should 
be dealt with by the provision of hoods, -exhausts, flues, 
etc.; smoke and fumes from, neighboring workshops 
and chimneys may require attention. Workers should 
be so arranged in relation to each other that they do 
not cough and sneeze in one another's faces. 

(b) Definite openings communicating with the outside air 
should be provided in every workshop, and the com
mittee would again-emphasize the fact that the largest 
shop requires some system of ventilation. The form 
and nature of such openings can not be defined in a . 
general way, but it .appears to the committee that the 
average machine shop and all similar one-story shops 
shoula be provided with louvers along the roof ridges 
and 'in many cases also with narrow openings 'where 
the roof meets the walls. Such louvers should be per
manently open, and will generally ensure that the 
atmosphere will at least not be grossly bad. 

(0) Such fixed openings do not, however, allow of the flexi
bility required to meet varying internal and external 
conditions, and should be supplemented by the use of 
doors, windows (which will open) and fans. Fans are 
especially valuable to meet emergencies and abnormal 
conditions, and provide for, a thorough cleaning of 
the air during meal times. 

III.-HEATING. 

9. Means of heating are usually restricted by practical consider
ations to some system of steam or hot-water pipes. The ideal form 
is no doubt by radiant heat and the committee hav~ found that rather 
old-fashioned stoves scattered about a shop may give good results 
and they have observed the excellent and invigorating conditions 
which prevail in many smithies and forges. Ga~-heated radiators, 
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in which the burned gas escapes into the shop, are not permissible. 
The plan by which warmed air is pumped into the shop-commonly , 
known as the" plenum system "-tends to create an atmosphere of a 
highly relaxing and depressing character. It affords a striking ex
ample of how chemically pure air may by its uniformity and mo
notony constitute an atmosphere in which good work is hardly pos-
8ible. The means of ventilation should be kept separate from that 
of heating and the" plenum system" should only be used to pump in 
cool air in summer. 

10. The most complete installation for ventilation and heating may 
be rendered ineffective by injudicious management or failure in 
proper and continuous maintenance. Rapid changes of climate, dif
ferent times of day, varying circumstances of use and occupation, all 
require appropriate t·reatment. If, for example, the windows are 
shut because it is a cold morning there is a probability that they will 
usually not be opened again till the shop is much too hot. Such mis
management is frequently due to the fact that it is the prescribed duty 
of no one in particular to observe the prevailing conditions and put 
in operation the appropriate appliances for the supply of air and 
heat. The committee are of opinion that the ventilation and heating 
of each shop or group of shops should be in the charge of some re
sponsible person specially detailed for the purpose and they recognize 
that theeffectiye maintena,nce of ventllation depends in large degree 
upon the vigilance of the workers. It is for the management to pro
vide the means, it is for the employee to aid in their use and applica
tion. The effective maintenance of ventilation is 'becoming increas
ingly important owing to the large number of women now employed 
in munition works, since women are especially susceptible to the effect 
of defective ventilation, 

11. The preceding paragraphs are primarily concerned with fac
tories and workshops in which the nature of tM work or the char
acter of the material employed involve no.· special danger t<J the 
health of the worker. The serious problems of localized exhaust 
ventilation in shops where dust or poisonous fumes are evolved is 
the subject of a special memorandum (see Appendix) and the com
mittee do not desire to add anything on· the subject except to em
phasize the extreme importance of taking all possible steps to pro
tect the health of the workers. 

IV.-LIGHTING • 

. 12. This question has been treated with thoroughness and care in 
the Report of the Departmental. Committee on Lighting in Factories 
and Workshops,x which has recently been published, and little more 

1 Flr.t Report ot Departmental Committee on· Lighting In Factories and Workshops, 
1915 (Cd. 8,000). 
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is necessary than to refer briefly to the main conclusions of that 
report. . 

The essentials of good lighting are there summarized as: 
(a) Adequacy. 
(b) A reasonable degree of constancy and uniformity of illu

mination over the necessary area of work. 
(c) The placing or shading of lamps so that light from them 

does not fall directly on the eyes of an operator when 
engaged on his work or when looking horizontally 
across the workroom. 

(a) The placing of lights so as to a void the casting of extrane-
ous shadows on the work. . 

13. Natural lighting is to be preferred to artificial lighting on 
grounds of health as well as of economy. Where it can be arranged, 
roof lighting is generally to be preferred to lateral lighting. In a. 
good system of roof lighting the illumination is very uniform. In 
modern factories where lateral lighting is employed a. large part of 
the walls are devoted to windows, but it is evident that there is a. 
limit to the width of the room, beyond which the illumination falls 
below what is adequate; what this width is will depend partly on the 
nature of the work to be done in the shop and partly on the extent to 
which the light is impeded by outside obstacles such as neighboring 
buildings or inside obstacles such as machinery. 

14. The effect of light-colored walls and white ceilings on the gen
eral brightness of the room and in affording an effective background 
to dark objects should not be overlooked. In some cases the natural 
lighting may be improved by deflecting vertical light into the room 
by means of reflectors or prismatic glass or by whitening the surface 
of an external wall or building which obstructs the light. The posi
tion of permanent working points should be so adjusted in relation 
to the windows and to internal obstructions of whatever kind as to 
secure, so far as practicable, adequate daylight for each.-

15. The necessity for the regular cleaning of windows on the inner 
and outer surfaces can not be too much insisted on. Not only do 
dirty windows prevent a large proportion of daylight from entering 
the shop, but the daylight period of work is considerably shortened 
and needless expenditure on artificial lighting incurred in conse
quence. At the present time the antiair raid darkening regulations 
have much intensified this loss of natural light. In the construction 
of shops care should be taken to render the outsides of windows easily 
accessible for cleaning. In many existing shops access is so difficult 

. as to make cleaning almost impossible. 
16. The question of artificial lighting is of special importance at 

the present time when night work is general and when woinen and 
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boys are employed in large numbers. Bad lighting affects output 
unfavorably, not only by making good and rapid work more difficult, 
but by causing headaches and other effects of eyestrain; the difficul
ties of supervision, which are always considerable, are further in
creased if the general lighting of the workshops is insufficiel).t. 

A factory may be Instanced where in one shop the ceiling was uniformly 
whitened and llluminateQ by arc lights which were shaded from the workers. 
The shop was illuminated by an agreeable diffuse light which cast no shadows. 
To produce the best effect the entire top surface can be covered with sheets of 
metal and enameled white. Such a method of lighting may prove to be more 
costly In upkeep, but it has compenRator¥ advantages in. promoting the health 
of the workers and thus may prove to be economical in the long run. In all 
adjoining shop the lighting was carried out by electric lamps, each suitably' 
shaded to throw light down on tile lathe and not on the eyes of the workers.: 
Iu' IItlIl another shop of the same fnctory fish·tail gas burners were in use, tile 
lighting by lIuch means being very poor and quite unshaded. Owing to the iIn.: 
poverlshed illuminating power of gas its use without incandescent mantles is 
to be condemned. Excellent lighting is obtained by the use of incandescen~ 
mantles and gas under pressure. The lamps in lofty shops can be placed high 
up IKl that they shed a diffuse light without directly throwing a glare Into the 
workers' eyes. 

17. Attention should be paid to th~ lighting of the passages and 
immediate surr-oundings of the factory as well as to that of the work~ 
shops themselves. In the report of the departmental committee; 
standards of lighting for factories are 8uggested,and tho.ugh the 
figures given are the minima considered necessary, they may, at any 
rate, prove of assistance in suggesting the relative amount of light 
necessary in different parts of the factory. 

Signed on behalf of the committee. 
GEORGE NEWMl..N, M. D., 

Chairman. 
E. H. PELHAl\f, Secretary. 
JANUARY, 1916. 

APPENDIX. 

LOCALIZED EXHAUST VENTILATION. 

The essentials of localized exhaust ventilation al'e (a.).11 duct along which 
a flow of air is maintained In a definite direction and (b) 0. localized opening 
or openings in this duct tlu'ough which sufficient air is admitted to allow the 
flow of air to be maintained. The air so admitted carries with it any dust or 
fumes the removal of which Is desired; and this action may be made effective 
for the purpose of removing from the atmosphere of work places of (1) dust:, 
(2) heated fumes such as arise from melting scrap lead and otlier poisonous 
materials, or (3) volatile vapors such as are evolved when dope varnish evapo
rates. The principles underlying effective action differ for each' of these 
purposes. 

1. The removal of dust is best effected by an air current produced by me
chanical power, preferably by a pressure fan, and so arranged as to prevent 
the dust particles escaping from the place where they are produced into the 
general atmosphere. For this purpose the openings in the ducts should termi. 
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nate in hoods shaped so as'to envelop, as far as practical, ,the seat of origin 
of the dust. In the case of dust from a revolving wheel, the hood and duct 
ShOllld be placed to intercept the dust which is thrown tangentially from the 
wheel and to catch dust which would otherwise fall to the ground; the dust 
then comes under the influence of the air current in the hood and is dra-wn 
into the duct, while the air current itself is assisted by the air thrown oft' by 
the wheel. Where dust is created by manual labor, the operative should stand 
or sit facing the opening of the hood, so that the current of flir draws the dust 
away from him. 

2. The removal of heated fumes may usually b~ effected without using me
chanical power, but to attain this end the duct should be vertical, of ample 
diameter and height" and surmounted by a suitable wind cowl, while the lower 
end should open gradually into a bell-mouthed hood. The lower end of the 
hood should envelop and extend below the place where the heated fumes origi
nate. The opening to the hood should only be large enough to permit of neces
sary manipulations. The errors usually found in this form of exhaust ventiia
tion are (i) the opening to the hood may be too large, and air currents in the 
work place carry the fumes away before they come under the influence of the 
draft; (ii) owing to the sides of the hood too nearly approaching the horizontal, 
the area within the hood may be too small; (iii) the height of the upcast shaft 
or vertical duct may be insufficient; and (iv) provision may not ):le'made to 
avoid down draft due to wind. 

S. Volatile vapors such as those given oft' when aeroplane wings are varnished 
are difficult to localize. If, as is usually the case when noxio\ls vapors have to 
be dealt with, the vapor is heavier than air, the openings to the duct must be 
at the ground level and as near as practicable to the place where the vapor is 
given oft'; The air current must be so arranged that large volumes of air are 
drawn away, and ample openings for incoming air must be arranged high up 
in the workroom. 
, A factor essential to any form of localized exhaust ventilation is the distribu

'tlon and size of openings for incoming air in the workroom generally. To obtain 
an interchange of air and so secure general ventilation, these openings shoull! 
be placed as far as possible from the exhaust openings, preferably on the oppo
site side of the workroom; and to avoid drafts, such openings should comprise 
an area three times that of the exhaust openings. The supply of incoming air 
may, in some cases, be insured by the use of a pressure fan driving in air 
through well-distributed openings. 

In practice the efficiency of exhaust plants is frequently found impaired by 
lack ,of attention to details: (1) The hood to collect dust may be too small, in 
which case dust flying from a wheel is not intercepted; (li) the shape of the 
boods may be faulty, in which case dust accumUlates on areas having an inclina
tion toward the throat less than the angle of rest of the dust, or, in the case of 
heated fumes, the expanding gases rebound and escape from the hood like smoke 
from a badly constructed domestic chimney; (iii) the duct opening may be so 
small that dust collects there and blocks the opening; (Iv) the inlets to the work 
place may be Insufficient to admit freely the amount of air required, in which 
case the air flow in the ducts Is slowed, and If a fan is being used power is 
wasted in driving the fan; (v) bends In the ducts if too sharp impede the flow 
of all'; (vi) where dust is being dealt with, dust-settling chambers of insufficient 
size or with Insufficlent openings may have been provided; (vii) insufficient 
attention may have been paid to the plant erected;' hoods detached from 
ducts, holes broken into ducts, and ducts blocked with every kind of d~brishay() 
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been f"und In well-planned installations and in places where considerable power 
Is being expended to drive exhaust fnns. 

Generally speaking, where a keen draft, as for the removal of dust, is 
required, pressure tans should be employed; since these fans, though requiring 
more 1IOwer to drive, can work against considerable pressure, smaller ducts may 
be used. Where, on the other hand, large volumeli\ of air are to be removed, 
volume fans can be more economically employed; but with such fans attention 
to the sectional area of the ducts is of great importance; the ducts must never" 
be constricted at any point; the total area of the openings must be greater 
than that of the fan, and all sharp bends in the ducts must be avoid(ld; further, 
the delivery side of the fan must not be impeded or so placed as to be exposed to 
the action of wind. 

Nearly eVl"ry work place where localized exhaust ventilation is required 
presents special problems of its own, for the solving of which technical advice 
mllY be necessary, but adherence to the principles above enumerated will effect 
great improvement. In particular, wherever an exhaust system has been in
stalled the duty should be placed on SOOle responsible person of testing and 
tPporting to the mllnllgement at stated intervals on the efficiency and mainte
nance of the installation. 



THE EFFECT OF INDUSTRIAL CONDITIONS UPON EYE
SIGHT. 

[Memorandum No. 16.] 

1. The committee have found it necessary to give special attention 
to the effect of munition work on the eyesight of the workers. As 
a. result of their inquiries they have received numerous communica
tions from various authorities and individuals interested in this 
important matter. Speaking generally, there has been a considerable 
increase at the hospitals in the number of eye cases among munition 
workers, partly due to the increase in the, number of such workers 
and partly due to their inexperience of metal and engineering works. 
The -result has been not only personal suffering and inconvenience, 
but also a serious loss of time and a reduction of output. It must 
be remembered that the eyes are among the hardest worked of all 
the organs of the body, and that they are extremely sensitive to 
external conditions. It is, therefore, not surprising that a number of 
special eye disea~es and injuries from accidents to the eyes have 
come to be associated with the particular processes of certain in
dustries. Yet many of these diseases and injuries are preventable. 
A few instances communicated to the committee may be quoted. 

About 15,000 cllses of eye injuries are seen annually at the Birmin~ham 
Eye Hospital, and about 1,500 at the Coventry Hospital. The 
majority of the cases are slight, but even in these at a conservative 
estimate the loss of time to each man averages half a day; that 
is to say, that in one district alone from 500 to 700 days' work 
are lost annually from these triyial accidents. 

At the present time at the Moorfields Eye Hospital there are probably 
not less than 20 men per (liem from engineering shops who come 
to have small forel~n objects, usually metal or emery, removed 
from tlie eye. A large proportion of these cases come from muni
tion and armament factories, say in all 100 per week. Each man 
will lose not less than three days from this, in most cases, prevent
able accident, representing 300 days' work, or, say 40 men idle per 
week from this cause. 

At the Royal Eye Hospital, l\Ianchester, .. it is estimated that small chip
pings of metal In the eye cause absence from work on an average 
for three days, and more serious cases would probably average 
ten days." 

At the Northumbel'land, Durham nndNewcastle Eye Infirmary there has 
been an Increase in the number of patients in 1914 and 1915, and 
this Is largely due to the number of peo~le engaged on munition 

110 
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work. For example. in 1914. 2.491 eye cases were referred for 
treatment from the Elswick Works: in 1915 there were 4.973 similar 
cases. 

Lastly, at the Royal Eye Hospital. London. it is stated that .. a large 
and Increasing number of munition workers are being treated daily 
In the casualty department. chiefly for slight accidents. foreign 
bodies. etc. We have not hitherto kept a special record of munition 
workers. but I am assured by the nurses that they number from 
one-half to two-thirds of .the cases treated." 

The following letter from one of the honorary surgeons of the 
.Wolverhampton Eye Infirmary illustrates the nature of the problems 
under review: 

The number and character of the cases dealt with at the Wolverhampton 
Eye Infirmary has not been appreciably. affected by the extension . 
of munition work. the number of out-patients having increlj.sed by 
a small number only; out-patients in 1913, 8.491: in 1915, 8,544. 
The number of foreign bodies impacted has increased: 1913.2,796: 
1915. 3,083; but this Is due to the workers coming for skilled re
moval and not trusting their fellow workers to remove them as they 
did formerly. There has been no increase in eye diseases, and it 
Is Impossible to say whether ey~strain has increased or not, the 
number of cases treated being practically the same in 1913 and· 
1915. The chiefcau:ses of eye injury.in engineering and other mu
nition areas are due to impacted and other perforating bodies, 
lathe work and grinding being the most prolific in producing them. 
There is a slight increase in infective traumatic ulcers, but this is 
Dot sufficient to cause comment. Workers being chiefly troubled 
by having .foreign bodies impacted are usually away from work 
until they have had them removed, and the average time in these 
cases would be half a day; the more serious cases would average 
about two to three weeks. 

There have been no difficulties In regard to treatment. The wearing 
of goggles, though objected to by the workers, has for a long 
time been urged by the medical staff as a protection against injury. 
A few cases have been seen lately of acute conjunctivitis due to 
chemical irritation, but they have quickly recovered when the 
workers kept away for a few days. A pair of close-fitting goggles 
like those worn by motorists would be a great protection in 
these cases where irritating chemical gases are in evidence. 

2. Industrial work may cause impairment of eyesight in thr~e 
chief ways: 

(a) !njuries due to exposure to intense heat or industrial 
poisons. 

(b) Accidents due to flying particles, etc. 
(c) Eyestrain due to uncorrected errors of refra·ction or other 

causes. 
3. Effect 01 intenac 4eat, etc.-The effect exerted upon the eyesight 

by certain industrial poisons used in munition works, such as lead, 
is in the bulk small, and the influence of prolonged exposure to in
tense heat and light may take so long a period to manifest itself 
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(e. g., glassmakers' and furnace workers' cataract) that the damage 
which may result is not likely to appear during the period of .the 
war. These two occupational influences upon eyesight, therefore, 
hardly call for consideration here, nor is it within our province to 
deal with the serious eye injuries which occur among stonemasons, 
miners, etc. The immediately irritative effect associated with such 
work as acetylene welding will be referred to later. 

4. Aecidents.-It has been estimated that in normal times in any 
general group of industrial accidents, over 5 per cent must be ascribed 
to eye injuries, and that on this basis in 1913 over 8,000 more or 
less severe eye injuries occurred in the factories of the United King
dom. The views expressed by ophthalmic surgeons and others indi
cate that eye injuries in munition work are relath'ely more frequent 
than hi normal times, and that for engineering factories these cases 
·probably represent about '[ per cent of all accidents, a total which 
may, however, be greatly exceeded and even reach 20 per cent. 
A.uthorities a,re unanimous in considering that such accidents are 
largely preventable. 

An important trades-union association has stated that, although the 
percentage (nearly 7 per cent) of eye injuries to the total number 
of accidents is not appreciably greater than before the war, yet 
the total number of accidents for th:s year (1916) to date is 
nearly 50 per cent greater than for the corresponding period last 
year, and the suggestion is mnde that a greater number of slight 
eye injuries are resulting because the major portion of munition 
work, so far liS machinery is concerned, is lathe-turning, when 
the turnings break or fly oft', striking the operator. 

From the reports sent to the committee by hospital surgeons it 
appears that accidents are mainly ,due to particles of metal which 
enter the eye; that the majority of these accidents are slight in char
acter and should give rise to no permanent damage, but that there is 
a certain proportion of serious accidents which cause permanent in
jury. "The causes of eye injury are due largely, if not mainly, to 
the bursting of emery wheels, steel splinters, etc.," says the report of 
an eye hospital at Liverpool, which records that between three and 
four times as many cases per annum have been treated since the 
war began.' To the damage which results from injuries sufficiently. 
serious to come under observation and be included in statistical in
quiries must be added the much more grave conditions arising from 
infection following upon "fires" or other trivial eye injuries. Ac
count must also be tqken of the time lost and temporary inconven
ience suffered from a much larger number of slight causes which may 
only incapacitate the sufferer for short periods, perhaps half a day. 
In so far as immediate reduction of output is concerned, these slight 
cases have probably a greater effect than the more serious injuries. 
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Spealdng of these cases, an ophthalmic surgeon in Glasgow writes:· 
"In most instances the actual physical damage is slight, and the 
worker will be able to resume his duties in a few hours, or utmost in 
one or two days, if only the injury to the eye be promptly and skill
fully treated. If, on the other hand, the injury be neglected or if it 
be treated by anyone who is unskillful or careless, sepsis will almost 
certainly occur; and all experience teaches' that infection of the 
wound is a far greater danger than the actual physic~l damage to ~h6 
ocular structures. The occurrence of sepsis at once transforms a. 
very trivial injury to the cornea into a suppurative keratitis, which, 
may run a prolonged course, lead to more or less impairment of 
sight, and in serious cases even destroy the eye." 

5. Eye8train.-Broadly speaking, this may be due to defects of 
vision or to the nature or conditions of the 'Work. It may be accen
tuated by the age, fatigue, or unsatisfactory physical health of the 
worker, by near distance work, insufficient or excessive illumination, 
abn6rmal position, or long hours. Operators employed on munition 
work should possess and maintain a certain standard of visual acuity 
if they are to perform satisfactorily the work expected of them. 
This standard, though it may vllJ'y for different processes, should 
never fall much below that of normal useful vision. For fine work 
the eyesight should be approximately normal. Notwithstanding the _ 
important bearing which good eyesight must have upon output, the 
question is not to-day receiving adequate attention at the hands of .. 
those whose duty it is to obtain this output. Instances have come 
under the notice of the committee of headaches and eyestrain result
ing from (a) inadequate light, both artificial and natural; (b) 
artificial lights adequate in amount but so placed as to throw a 
glare on the eyes of the workers; and (e) employment of workers 
(whose eyesight should be aided by suitable glasses) to carry out 
fine work without first testing their eyesight. Eyestrain, including 
headache, may be one manifestation of general fatigue. It is thus 
likely to become more marked when long hours are worked, when 
night shifts are necessary, or when workers are undernourished, 
anemic, or of poor general physique. 
. 6. The lighting of factories has so recently been dealt with in 

detail in the report of the committee on lighting in factories and 
workshops that no further reference is here needed. But the question 
of supervision of the eyesight of workers employed on fine work calls 
for special comment. At one factory where a medical investigation 
of women workers was carried out on behalf of the committee, the 
reporter states that" although the general conditions of employment 
are satisfactory and the management has given considerable thought '. 
to the com,fort of the employees, in one process' which involved fine 

92103°-BuIl.221-17-8 
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work, out of seven girls one suffered from severe, and the other six 
from occasional, frontal headache attributable to eyestrain. One girl 
wore glasses o"btained from an optician nine years previously. It 
would be an advantage if all girls before being employed on this 

. process had their eyes medically examined." From another factory 
it is reported that" in contrasting the eye conditions found in the 
different workshops the worst effects were found in the fuse depart
ment, where the fine process involved close attention. Here 8 per 
cent of the workers had been obliged to obtain glasses since starting 
the work, 12 per . cent found sight difficult at night, another 7 per 
cent complained of eyestrain, and 2 per cent found eyestrain increas
ing in severity. Besides these, 10 per cent appeared to have latent 
eyestra~, as shown by severe eyestrain and conjunctivitis, and they 
should have their eyes tested." Another medical reporter remarks 
that" great carelessness was displayed among those whose ocular 
defects required attention. Repeatedly I call~d attention to the 
necessity of having these adjusted and arranged with the managers 
to allow individuals so affected leave of absence, but no advantage 
was taken of the opportunity." The diseased conditions arising from 
eyestrain or accidents are numerous and include not only the presence 
of foreign bodies,metal dust, or steel splinters in the eye, but various 
forms and degrees of inflammation, ulceration, myopia, astigmatism, 
and visual deterioration. " 

PREVENTION AND TREATMENT. 

7. Many conditions likely to cause temporary or permanent damage 
to the eyesight of munition workers are admittedly pre,entable, 
while the prompt and effective treatment of the injury when it has 
occurred will reduce suffering, hasten recovery and lessen the chance 
of permanent injury. The following letter received by the committee 
is of inter~st in this connection: . 

Of recent months the great increase in the numbers of those attending 
the eye department of the Glasgow Royal Infirmary suffering from 
injury to the eye has been very noticeable. For the most part the 
injuries have been trivial and due to foreign bodies, but there 
have also been cases of penetrating wounds; the latter, however, 
have been few in comparison with the marked increase in the 
number of patients' applying at the out-peUent department on ac-
count of slight accidents or diseases. . 

If such ailments are attenrled to promptly they ought to heal rapidly 
and leave no trace. The workman, therefore, ought not to be off 
duty for more than a few days, but if on the other hand infection 
of the wound has occurred before he seeks skilled help, he may be 
absent from work for several weeks. It is, ill the great majority of 
cases, the subsequent infection of the wound rather than the actual 
physical Injury that is most to be dreaded, and the fate of an in
"jured eye depends upon the treatment it receives within the first 
few hours following the accident. 



EFFECT OF INDUSTBIA.L CONDITIONS UPON EYESIGHT. ~15 

Most. of these accidents would be prevented if the workman would wear 
suitable protective glasses, and disastrous results would be very 
few If the workman understood that he ought to report every 
Injury to the eye, no matter how trivial, immediately on its occur
rence, and if arrangements were made whereby he could receive 
expert medical assistance as speedily as possible. These condi
tions might easily be fulfilled if the nurse in attendance at the 
munition works was Instructed to send all patients suffering from 
Injury to the eye direct to an ophthalmic clinic and never attempt 
tc> do more In these cases than give first aid. 

8. M eth0d8 of preventiun consist, &rst, of general measures de
signed to improve the physical health of the workers and 1iI0 enable 
them to resist the effects of fatigue and, secoBdly, of special measures 
intended to avoid undue strain on the eyesight or to reduce the 
liability to accident to a minimum. 

General measures, such as the suitable lighting of factories, the 
provision of canteens, adequate.time for sleep and rest, have been 
dealt with in other memoranda and need no further reference here. 
Special arrangements necessarily vary in different cases and should 
be under the general supervision of the medical officer of the factory. 
The following suggestions are made: 
. 9, Ereamination of eyenght.-When operatives are being engaged 

for fine work which calls for close attention, the eyesight of each 
should be tested by the medical officer, or, if he is not available, the 
nurse or welfare supervisor should apply simple eye tests 1 for the 
purpose of discovering those whose vision is not normal. All who 
fail to reach the standard adopted' should 'be sent to the medical 
officer or to an ophthalmic surgeon or eye hospital to be fUlly 
examined and, if necessary, supplied with glasses. When workers 
are examined for glasses the nature of the work to be performed 
should be specified whenever possible. In many people and particu
larly those past middle life, the glasses which give the best acuteness 
of distant vision would not enable the owner also to do fine work 
at short range and vice versa. Workers who complain of frequent 
headache. pain in the eyes, or show signs of conjunctivitis should 
also be tested in this way. 

10. Eye guards and goggles.-Under certain conditions the eyes 
should always be guarded from flying particles of metal. To be effec
tive, an eye guard-

(a) Should prevent particles reaching the eyes from in front, 
from either side or from below. Practically nothing 
enters from above. 

1 Each eye should be tested aepllrll tely, and the following standard Is suggested as a 
minimum: 6/9 In botb eyes (Snellen's types). tbougb 6/12 In one of the eyes may be 
sulllcleut In some casel; Bud the ablJlty to read standard type 0.45 at 1 foot dlstanoe; 
The necessary standard types can be procured from auy optician. 
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(b) Should be light and comfortable, and allow free play of 
air so that moisture does not condense on the trans
parent medium. 

(c) Should not impede vision, or become obscured by the im
pact of particles. 

(d) Should be strong and cheap. 
The fact that no particles are likely to enter from above is im-

. portant, because the upper part of the goggle may be left open and 
so allow of ventilation. A clbsed screen not only becomes. hot and 
uncomfortable, but the transparent medium, usually glass, may be 
ob!icured "by condensation of moisture. Where fine work has to be 
executed, there must be clear vision, and for this purpose no medium 
is better than glass. The objection has been raised that glass broken 
by a Hying particle may be driven into the eye and cause a worse 
injury than if it were not present. It is stated, however, that" in
juries to eyes by glasses or spectacles broken b.y a foreign body are 
very rare. It is a very exceptional accident, and a considerable sized 
foreign body would be necessary to inHict it, and the damage to the 
eye would probably not be less if no spectacles or protecting glass 
were in use. Glass such as is used for shooting goggles, of sufficient 
strength to withstand the impact of pellets of shot, should be em
ployed." An American shop bulletin states that" in no instance was 
an eye even slightly injured by Hying glass where the lens was broken 
by a Hying chip." The main objection to glass, or indeed to any 
other transparent medium, is that after a time it becomes pitted and 
obscured. For this reason eye guards should be so made that" the 
glass can be easily ,removed and cleaned or replaced. 

Two forms of eye guard have been designed to meet the require
ments stated above. One has the advantage that spectacles required 
to correct any error of refraction can be worn behind it. The other 
is composed of a strip of leather with detachable eyepieces pierced 
with holes for ventilation. . 

At one factory it has been found possible almost to eliminate acci
dents due to Hying nails, which are partiCUlarly serious, by corrugat
ing or scoring the heads of the hammers used. 

Where there is exposure to bright light, as in the process of acety
lene welding, the glass of the goggles should be tinted or specially 
prepared to obscure the chemically acth'e rays at or beyond the violet 
end of the spectrum, otherwise troublesome irritation and conjunc
tivitis result. Dark-blue glass is usually employed for this purpose. 

11. Treatment of acddenta.-First-aid treatment is all that can be 
rendered effectively in the factory, but as the subsequent history of 
the case depends so largely on the way in which first aid is applied 
every precaution should be taken to avoid increasing the injury by 
well-meant but misdirected efforts to give relief. Many factories 
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are now provided with ambulance sta.tions or surgeries, and where 
this is the case all eye injuries should be sent direct to the surgery, no 
treatment being attempted in the workshop. If a doctor is on the 
premises, the case should be referred to him at once. 'If the injury is 
not serious, and he is not available, the nurse in charge of the surgery 
should render first aid and subsequently refer the patient to his own 
uoctor or a hospital. It is most desirable that even apparently slight 
injuries should be seen by a doctor. At any factory where eye in
juries are common the nurse should have had some ophthalmic 
training. 

12. If there is no ambulance station or nurse,first aid can only be' 
given by a fellow workman who should be instructed as to the routine 
treatment which may suitably be applied. He should be forbidden 
to exceed these'instructions in any way, otherwise, though he may 
be successful in removing an offending particle, infected ulcers, may 
follow the operation or he may even perforate the, cornea. , First aid 
is mainly needed to r~lieve pa!n, and should as a rule be limited either 
to the use of eye drops 1 w hi{!h may be. applied from a suitable bottIe, 
or to a pad and bandage. A camel's hair brush kept in the appro~ 
priate solution may be provided for the removal of visible particles 
which are not impacted or embedded"but its use-should not be en
couraged. After relief from pain the patient should· .be sent at once 
to a doctor or a hospital. . 

E. H. PELHAM, Secretary. 
OCTOBER, 1916 . 

GEORGE NEWMAN, M.D., 
Chairman., 

• A leaflet issued in 1915 by the Home Ofllee contains information on this point. 



TREASURY AGREEMENT AS TO TRADE-UNION - RULES 
AFFECTING RESTRICTION OF OUTPUT-CONFERENCE 
AT THE BRITISH TREASURY, MARCH 17, 18, ANnI9, 1915. 

In opening the conference proceedings, the chancellor of the ex
. chequer made the following statement: 1 

" You know that the position is a serious one. You know it by the 
speech delivered by Lord Kitchener in the House of Lords, I think 
un Monday last. In every country engaged in the war they have 
discovered that the expenditure of war material is considerably in 
excess of any anticipation ever made by the general staff; so that, 
even in the best-prepared countries, the pressure is beyond anything 
that anyone ever expected. 

"I have no doubt you have read the account of the battle which 
took place last week, which gives you a l'ery good idea of what the 
increase in the output of munitions means, not merely from the point 
of view of success, but from the point of view of the lives which you 
save if an army is well equipped. The position for the attack was 
prepared by the most tremendous concentration of artillery fire that 
has probably been witnessed upon any given point during the whole 
of this war. 

"What was the effect of that 1 It was not merely to insure suc
cess, but, what was equally important, its effect was to save the lives 
of British soldiers in the attack that was made. The French told me 
in France when I was there that by a concentration of fire upon a 
particular point they were able to achieve their purpose with one
tenth of the loss of life which they otherwise would have needed to 
accomplish that object. 

"That is why it is not merely urgent that we should get an in· 
creased output; it is urgent that we should accelerate it. Every 
month that there is delay in the output may .mean two or three 
1I).0nths added to the duration of the war, with all its horrors. 

"The Government have, therefore, decided to take action-abso
lutely unprecedented action-in organizing the . industries of thi~ 
country for the purpose of increasing the output, in order to give 
support to our gallant countrymen when they advance to the attack 
against the enemy. 

1 Trades-Union Congrl'ss, Forty-seventh Annual Rl'port, 1915, p. 220. et sl'q. 
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" What does it mean' I do not want to use the term' taking over' 
without explaining that it is capable of aD interpretation which I do 
not wish to put upon it. 

"By taking over a works we do not mean to establish aD,admiral 
or a general in command of the works, turning adrift ,those who are 
managing them at the present moment; that is an impossible task. 

" We mean to assume control of works which are now being exclu
sively devoted to that purpose. There are certain works which are 
not adapted for that kind Qfcontrol, but there are others which are, 
and the great works which are now being'used for the purpose of the 
production of munitions of war are eminently works of that kind. 

"Above all, we propose to impose a limitation of profits, because 
we can quite see that it is very difficult for us to appeal 'to labor to 
relax restrictions and to put out the whole of its strength unless 
some condition of this kind is imposed. 

"The workmen of the country, I am perfectly certain, are pre
pared to put their whole strength into helping the war, so long 
as they know that it is the State that is getting the benefit of it, 
and that it does not merely inure to the profit of any particular indi
vidual or class. 

" If we are merely to take over the works and assume control and 
guarantee profits within that limit, you will realize that means that 
the employer has not quite the same interest as he has now in limit
ing expenditure: Therefore we might be face to face not merely 
with the employees making demands upon the State which we for 
the moment might regard as unreasonable, but we might find the 
employers in combination with' them, and therefore we should 
have employers and employed combining to bring pressure upon the 
State, and we should not be in a position to ,deal with it unless we 
had a complete understanding in advance. 

"That is exactly what we want. Before we undertake the control 
and direction of these works, and undertake the responsibility for 
them, we must have a completEl understanding with the employers 
and employed. 

"What understanding can be asked for ~ The understanding we 
must get with the employers is an understanding with regard to 
the limitation of profits; that we must get, and an understanding, 
of course, that whatever the State wants done there shall be done. 
I do not dwell upon those .two points; those are matters which I 
shall have to put before the employers when the time comes, but 
these are the points I wish to put before the representatives of the 
workmen. . 

"For the moment we are liable to have important work inter
rupted by labor disputes. As I have said before, it is not a question 
of who is to blame there. The question is, How is the interruption 
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of work to be prevented white you are settling the dispute~ That is 
the matter which it is important to us to consider. 

" Speaking on behalf of the Government, we do not say that the 
workmen ought never to complain, or that the workmen ought never 
to ask for an increase of wages; that is not our point. Our point is 
that during the time the questions at issue are being adjudicated 
upon the work shall go on. 

"The first proposition, therefore,which I shall put before you 
for your consideration is this: 'With a view to preventing loss of 
production caused by disputes between employers and workpeople, 
no stoppage of work by strike or lockout should take place on work 
for Government purposes. 

"-' In the event of difficulties arising which fail to be &ettled by 
the parties directly concerned, or by their representatives, or under 
any existing agreement, the matter shall be referred to an impartial 
tribunal nominated by His Majesty's Government for immediate 
investigation and report to the Government with a view toa settle
ment.' All this is purely during the continuation of the war, and 
does not bear on anything that might happen after war. 

"There are three suggestions which I put forward for the settle
ment of disputes. The first is that a single arbitrator, agreed upon 
by the parties or appointed by the Board of Trade, should adjudi-
cate-that is the first one. _ 

"The second one is the committee on production. I think that 
consists of Sir George Askwith, Sir Francis Hopwood, and Sir 
George Gibb. The third proposition is that a court of arbitration 
shall be set up, upon which labor is represented equally with the em
ployers. Those are the three methods I put before you for your 
consideration. 

" That is my first proposition. I should like, on behalf of the Gov
ernment, to establish an understanding with labor that in works 
which are turning out munitions and equipments for the war, where 
there is a dispute occurring, there shall be no dropping of tools, but 

- that some means shall be established by which the dispute shall be 
settled without any interruption of the work. 

"The second point is a very difficult and a very delicate one to 
handle, as I know. I am very glad at this point to be able to give 
you good news from the Clyde. There are some of you here who 
know it, but there are others who, perhaps, have not heard it. I be
lieve there has been a ballot on the Clyde, which began about a week 
ago, and I understand that although the ballot is scarcely coinpleted 
the result is overwhelmingly in favor of accepting the Goyernment's 
proposals for arbitration in the matter. 

" The second proposition is the suspension, where necessary during 
the war, of restrictions of output. Here again I want to make it 
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perfectly clear that I am only discussing this- suspension during 
the war. 

"There is the question of the number of machines which one man 
is permitted to attend to; there is the question of the employment 
of semiskilled labor, where under normal conditions you could not 
assent to it; and there is the question of the employment of female 
labor. . 

"In France there is a vast amount of work being done by women 
and by girls in the ammunition faCtories. In that country they have 
suspended all these rules and regulations for the time being, because 
they realize that the security of their country depends upon it. 

"There are two alternath;es before this country, and they are 
alternatives which must be presented to every class here. At the end 
of this war we shall either be the vassals of the German military caste 
(drunk with success) or we shall have broken militarism forever. 

"It is because I realize as a democrat how very important that is, 
that I am making this appeal to the leaders of the workmen to assist 
us to organize our industriei . 

" The president of the Board of Trade and IDyself will make exactly 
the same appeal to the employers-that it is important for· us to 
mobilize to the last the whole of our resources, so thiltwe shall be 
able as a nation, perfectly united, to. march to a victory which is' 
essential, I can assure, to human liberty." 

The following trade-union representatives were appointed by 
and from the conference to act as an advisory committee to assist 
in drafting the proposed scheme: Messrs. A. Henderson, M. P., 
J. T. Brownlie (engineers), A. Wilkie, M. P. (shipwrights), J. Hill 
(boilermakers), W. Mosses (patternmakers), F. Smith (cabinet
makers), and C. W. Bowerman, M. P. (Parliamentary Committee 
Trades-Union Congress). 

PROPOSALS AGREED UPON AS R~SULT OF TIlE CONFERENCE. 

I. 

During the war period there shall in no case be any stoppage of .work 
upon munitions and equipments of war or other work required for a satiS
factory completion of the war. 

All differences on wages or conditions of employment arising out of the 
war shall be dealt with without stoppage in accordance with Paragraph It 

Questions not arising out of the war should not be made the cause of 
·stoppnge during the war period. 

II. 

Subject to any existing agreements or methods now prevailing ~or the 
settlement of disputes, differences of a purely individual or local character 
shall, unless mutually arranged, be the subject of a deputation to the fll:"m 
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representing the worliluen concerned; and differences of a general character 
affecting wages and conditions of employment arising out of the war shall 
be the subject of conferences between the parties. 
- In all cases of failure to reach a settlement of disputes by the parties 

directly concerned, or their representatives, or under existing agreement.~, 

tbe matter in dispute shall be dealt with under anyone of the three following 
alternatives as may be mutually agreed, or, in default of agreement, settled 
by the board of trade: 

(a) The committee on production. 
(b) A single arbitrator agreed upon by the parties or appointed by the 

board ot trade. 
(e) A court of arbitration upon which labor is represented equally with 

the employers. 

III. 

An advisory committee representative of the organized workers engaged in 
production for Government requirements shall be appointed by the Govern
ment for the purpose' of facilitating the carrying out of these recommendations 
and for consultation by the Government or by the workmen concerned. 

IV. 

Provided that the conditions set out in Paragraph V are accepted by the 
Government as applicable to all contracts for the execution of war munitions 
and equipments, the workmen's representatives at the conference are of opinion 
that during the -war period the relaxation of the present trade practices is 
imperative, and that each union be recommended to take into favorable con
sideration such changes in working conditions or trade customs as may be 
necessary with a view to accelerating the output of war munitions or equip
ments. 

v. 
The recommendations contained in Paragraph IV are conditional on the 

Government reqniring all contractors and subcontractors engaged on munitions 
and equipments of war or other work required for the satisfactory completion 
of the war to give an undertaking to the following effect: 

Any departure during the war from the practice ruling in our workshops, 
shipyards, and other industries prior to the war, shall only be for the period 
of the war. ' 

No change in practice made during the war shall be allowed to prejudice 
the pOSition of the workpeople in our employment or of their trade-unions 
in regard to the resumption and maintenance after the war of any rules or 
customs existing prior to the war. 

In any readjustment of staff which may have to be effected after the war, 
priority of employment will be given to workmen in our employment at the 
beginning of the war who are serving with the colors, or who are now in our 
employment. 

Where the custom of a shop is changed dm'ing the war by the introduction' 
of semiskilled men to pl'rform work hitherto performed by a class of workmen 
of higher skill, the rates paid shall be the usual rates of the district for that 
class of work. 

The relaxation of existing demarcation restrictions or admission of semi
skOled or female labor shall not affect adversely the rates customarily paid 
for the job. In cases where men who ordinarily do the work are adversely 
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atrected thereby the necessary reaujustwents shall be waue so that they can 
maintain their previous earnings. 

A record of the nature of the ueparture from the conditions prevailing before 
the date of this undertaking shall be kept, and shall be open for Inspection by 
the authorized representstive of the Government. 

Due notice shall be given to the workmen concerned, wherever practicable, 
of any changes of working conuitions which it is desired to introduce as the 
result of this arrangement, and opportunity of local consultation with men or 
their repreMentatives shull be given If desired. 

AU dltrerences with our workmen engaged on Government work arising out of 
changes 110 Introduced, or with regard to wagei1l or conditions of employment 
arising out of the war, shall be settled without stoppage of work, in accordance 
with the procedure laid down in Paragraph II. 

lt is clearly understood that, except as expressly provided In the fourth para
graph of Clause V, nothing in this undertaking is to prejuuice the position of 
employers and employees after the war. . 

D. LLOYD GEORGE. 
W ALTEB RUNCIMAN. 
ARTHUB HENDEBSON, 

Chairman 01 Workmen'8 Repre8entative8. 
WM. MOSSES, 

Secretary of Workmen's. Represe·ntatives. 

TRADE-U~IONS REPRESENTED AT THE CONFERENCE. 

Frlenuly Society of Iron Founders. 
British Steel Smelters' Association. 
Amalgamated Society of Engineers. 
Feueratlon of Engineering anu Ship-

builuing Trades. 
Nlltional Transport Workers' Federa. 

tlon. 
General Union of Textile Workers. 

'Amalgamateu Society of Carpenters 
and Joiners. 

Boilermakers and Iron and Steel Ship
• builuers' SOciety. 

Ship Constructors and Shipwrights' 
Association. 

National Amalgamated Sheet l\Ietal 
Workers. 

United Operative Plumbers' Associa
tion. 

Gasworkers and General Laborers' 
Union. 

General Union of Cal'penters and 
Joiners. 

United Patternmakers' Association. 
National Amalgamated Furnishing 

Trades Association. 
National Amalgamated House and 

Ship Painters and Decorators. 

National Union of Railwaymen. 
Parliamentary Committee Trades-

Union Congress. 
Boot and Shoe Operatives' Society. 
United Machine Workers' Association. 
Associated Iron and Steel Workers of 

Great Britain. 
National Amalgamated Union of La-

bor. 
The Workers' Union, 
Amalgamated TOOlmakers. 
Shipbuilding Trades Agreement Com-

mittee. 
General Feueration of Trade-Unions. 
Electrical Trades-Union. 
Associated Blacksmiths and Iron 

Workers. 
Associated Ironmolders of ScoUanu. 
National Amalgamated Cabinetmakers. 
Steam Engine Makers' Society. 
General Union of Braziers and Sheet 

Metal Workers. 
Scottish Painters' Society. 
Sheet Iron Workers and Light Platers' 

Society. 
National Brass Workers. 
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. The im'itation to your committee 1 to be represented at the Treas
ury Conference was in the following terms: 

BOaRD OF TRADE, 
7, Whitehall Garden8, London, S. lV., March 12, 1915. 

Sm: I aUl directed by the Board of Trade to invite the parliamentary com
mittee' of the Traues-Union Congress to senu three representatives to a COll

ference at the Treasury on Wednesuay, March 17, at 11 a. m., to consult with 
the chancellor of the exchequer and the president of the Board of Trade on 
certain matters of importance t~, labor arising out of the recent decision of the 
Government embodied in the Defense of the Realm (Amendment) Act, to take 
further !lteps to organize the resources of the country te meet naval and military 
requirements; 

I am, sir, yc;mr obedient servant, 
H. LLEWELLYN SMITH. 

'The SECRETARY, TRADES-UNION CONGRESS PARLIAMENTARY COMMITTEE. . 



:l\fUNITIONS OF WAR ACT (JULY 2, 1915). 

PART- L 

SETTLEMENT OF LABOR DIF}"ERENt'ES. 

1.-(1) It any difference exists or is apprehended between any employer and 
persons employed, or between any two or more' classes of persons employed, 
and the difference is one to which this part of this act applies, that differ
ence, If not determined by the parties directly concerned or their representll
tl\"es or under existing agreements, may be reported to the Board of Trade; 
by or on behalf of either party to the difference, and the decision of the Board 
of Trade as to whether a difference has been so reported to them or not, and 
as to the time at which a difference has been so reported, shall be conclusive 
for all purposes. 

(2) The Board of Trade shall consider any difference so reported amI take 
any steps whIch seem to them expedient tQ promote a settlement of the differ
ence, and, In any case In which they think fit, may refer the matter for settle
ment either in accordance with the provisions of the first schedule to this 
act or, If In their opinion suitable means for settlement already exist in pur
suance of any agreement between employers and persons employed, for settle
ment in accordance with those means. 

(3) Where a mattel' is referred under the last foregoing subsection for 
settlement otherwise than in accordance with the provisions of the first schedule 
to this act, and the settlement is in tIle opinion of the Board of Trade undul~ 
delayed, the Board may annul the reference and substitute therefor a reference 
In accordance with the provisions of the said schedule. 

(4) The award on any such settlement shall·be binding both on employers 
and employed and may be retrospective; and if any employer, or person em
ployed, thereafter acts in contravention of, or fails to comply with, the award, 
he shall be guilty of an offense under this aet. 

PROHlJIITlON 0)' I.OCI'Ol:TS AND srnn,ES IN CERTAIN CASES. 

2.-(1) An employer shall not declare, cause, or take part in a lockout, and 
a person employed shall not take part in a strike, in connection with any 
differen('(! to which this part of this act applies, unless the difference has been 
reported to the Board of Tradt', and 21 days have elapsed since the date of 
the report, and the difference has not during that time been referred by the 
BOllrd of Trade for settlement in accordance with this act. 

(2) It any person acts In contravention of this section, he shall be ~ilty 
of an offense under this act. 

DIF}"EBENCES TO WHICH PART I APPLIES. 

3. The differences to which this part of this act applies are diffel'ences as to 
rates of wages, hours of work, or otherwise as to terms or conditions of or 
affecting employment on the manufacture 01' repair of arms, ammunition, ships, 
vehiCles, aircraft, or any other articles required for use in war, or of the 
metals, machines, or tools required for that manufacture or repair (in this 
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act referred to as munitions work); and also any differences as to rates of 
wages, hours of work, or otherwise as to terms or conditions of or affecUng 
employment on arly other work of any description, if this part of this act is 
applied to such 'a difference by His Majesty by proclamation on the ground 
that in the opinion of His Majesty the existence or continuance of the differ
ence is directly or Indirectly prejudicial to the manufacture, transport, or supply 
of munitions of war. . 

This part of this act may be so applied to such a difference at any time, 
whether a lockout or strike is in exrstence in connection with the difference 
to which it is applied or not: -

Provided, That if in the case of any industry the. Minister of Munitions 
Is satisfied that effective means exist to secure the settlement without stoppage 
of any difference arising on work other than on munitions work, no proclama
tion shall be made under this section with respect to any such difference. 

When this part of this act is applied to any difference concerning work 
other than munitions work the conditions of labor and the remuneration 
thereof prevailing before the difference arose shall be continued until said 
difference Is settled in accordance with the provisions of this part of this act. 

PART II. 

CONTROLLED ESTABLISHMENTS. 

4. If the Minister of Munitions considers it expedient for the purpose of the 
successful prosecution of the war that any establishment in which munitions 
work is carried on should be subject to the special provisions as to limitation 
of employers' profits and control of persons employed and' other matters con
tained in this section, he may make an order declaring that establishment 
to be a controlled establishment, and on such order being made the following 
provisions shall apply thereto: . 

(1) Any excess of the net profits of the controlled establishment over the 
amount divisible under this act, as ascertained In aCl'ordance with the 
provisions of this act, shall be paid Into the exchequer. 

(2) ,Any proposal for any change in the rate of wages, salary, or other 
emoluments of any class of persons employed in the establishment, 
or of any persons engaged in the management or the direction of the 
establishment (other than a change for giving effect to any Govern
ment conditions as to fair wages or to any agreement between the 
owner of the establishment and the workmen which was made before 
the 23d day of June, 1915), shall be submitted to the Minister of 
Munitions, who may withhold his consent within 14 Iluys of the date 
of the submission: 

Provided, That if the Minister of Munitions so directs, or if the 
minister's consent is withhelll and the persons proposing the change 
so require, the watter shall be referred fOl' settlement in accordance 
with the provisions of the first schedule to this act, and the consent 
of the arbitration tribunal. if given, shall in that case have the same 
effect as the consent of the Minister of Munitions, 

If the owner of the establishment or any contractor or subcontractor 
employing labor therein makes any such change, or attempts to wake 
any such change, without submitting the prQPosal for the change 
to the Minister of Munitions or when the consent of the minister has 
been withheld, he shall be guilty of an offense under this act. 

(8) Any rule: practice. 01' custom not having the force of law whicll tends 
to restl'lct production 01' employment shall be suspended in the estab-
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lishment, and if any person induces 01' attempts to induce any other 
person (whether any particular person or generally) to comply, or 
continue to comply, with such a rule, practice, or custom, that person 
shall be guilty of an offense under this act. 

It any question arises whether any rule, practice, or custom is a 
rule, practice, or' custom which tends to restrict production or employ
ment, that question shall be referred to the Board of Trade, and the 
Board of Trade shall either determine the question themselves or, 
If they think It Ilxpedlent or either party requires it, refer the question 
for settlement in accordance with the provisions contained in the 
first schedule to this act. The decision of the Board of Trade or 
arbitration tribunal, as the case may be, shall be conclusive for all 
purposes. 

(4) The owner of the establishment shall be deemed 'to have entered into 
an undertaking to carry out the' provisions set out in the second 
schedule to this act, and any owner or contractor or subcontractor 
who breaks or attempts to break such an undertaking shall be guilty 
of an offense under this act. 

(5) The employer and every person employed in the establishment shall 
comply with any regulations made applicable to that establishment 
by the Minister of Munitions with respect to the general ordering of 
the work In the establishment with a view to attaining and maintain
Ing a proper standard of efficiency and with respect to the due 
observance of tbe rules of the establishment. 

If the employer or any person so employed acts in contravention of 
or falls to comply with any such regulation, that employer or person 
shall be guilty of an offense under this act. 

(6) The owners of an establishment shall have power, notwithstanding 
anything in any act, order,' or deed under which they are governed, 
to do all things necessary for compliance with any provisions of this 
section, and any owner of an establishment shall comply with any 
reasonable requirements of the Minister of Munitions as to informa
tion or otherwise made for the purposes of this section, and, if he 
fails to do so, shall be guilty of an offense under this act. 

Where In any establishment munitions work is carried on in some part 
ot the establishment but not in other parts, the Minister of Munitions may, 
It he considers that it is practicable to do so, treat any part of the establish
ment in which munitions work is not carried on as a separate establishment, 
and the proYisions of this act shall take effect accordingly . 

. SUPPLEMENTARY PROVISIONS AS TO THE LIMITATION OF THE PROFITS OF A CON

TROLLED ESTABLISHMENT. 

11.-(1) The net profits of a controlled establishment shall be ascertained in 
accordance with the pro,isions of this section and rules made thereunder. and 
the amount of profits divisible under this act shall be taken !o be an amount 
exceeding by one-fifth the standard amount of profits. 

(2) The standard amount of profits for any period shall be taken to be 
the average of the amount of the net profits. for the two financial years of the 
establishment completed next before the outbreak of the war, or a propor
tionate part thereof. 

(3) If in any case it appears or is represented to the Minister of Munitions, 
that the net profits or losses of all or any other establishments belonging to the 

"same owner should be brought into account, or that the average under this sec-
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tion affords or may afford an unfnir standard of comparison or affords no stand
ard Of comparison, the minister may, if he thinks just, allow those net profits or 
loses to be brought into account, or substitute for the average such an amount 
ns the standard 'amount of profits as may be agreed upon with the owner of· 
the establishment. 

The Minister of Munitions may, if he thinks fit, and shall, if the owner of the 
establishment so. requires, refer the matter to be determined by a referee or 
board of referees appointed or deSignated by him fQr the purpose, and the de
cision of the referee or board shall be conclusive on the matter for all purposes. 

(4) The Minister Of Munitions mny make rules for carrying the provisions of 
this section into effect, and these rules shall provide for due consideration being 
given in carrying out the provisions of this section as respects any establishment 
to any special circumstances such as increase of output, provision of new ma
chinery or plant, alteration of capital or other matters which require speCial 
consideration in relation to the particular establishment. 

VOLUNTARY UNDERTAIHNG TO WORK FOB MINISTER OF MUNITIONS. 

6.-(1) If any workman in accordance with arrangements maue by the Min
ister of Munitions with or on behalf of trade unions enters into an undertaking 
with the Minister of Munitions that he "'ill work at any controlled establish
n1ent to which he may be assigned by the minister, and be subject to the penalty 
imposed by this act if he acts in contravention of or fails to comply with the 
undertaking, that workman shall if he acts in contravention of or fails· to 
comply with bis undertaking be guilty of an offense under this act. 

(2) If any employer dissuades or attempts to dissuade a workman in his em
ployment from entering into an undertaking under this section, or retains or 
offers to retain in his employment any workman who has entered into such an 
nnuertaking after he has received notice from the Minister of Munitions that the 
workman is to work at some other establishment, that employer shall be guilty 
of an offense under this act. 

PBoHmITION OF THE EMPLOYMENT OF PERSONS WHO HAVE LEFT WORK IN MUNIT.:ON 
FACTORIES. 

7.-(1) A person shall not give employment to a . workman, who has within 
the last previous six weeks, or such other periou as mllY be provided by order 
of the Minister of Munitions as respects any class of establishment, been em
ployed on or in connection with munitions work in any establishment of a class 
to which the prOVisions of this· section are applied by order of the Minister of 
Munitions, unless he holds a certificate from the employer by whom he was last 
so employed that he left work with the consent of his employer or a certificate 
from the munitions tribunal that the consent has been unreasonably withheld. 

(2) If any workman or his traue-union representative complains to a muni
tions tribunal in accordance with rules made with respect to those tribunals 
that the consent of an employer has been unreasonably withheld that tribunal 
may, after examining into the case, if they think fit, grant a certificate which 
KhalI, for the purposes of 'this section, have the same effect IlS a certificate from 
the employer. 

(3) If any person gives employment in contravention of the provisions of this 
section, he shall be guilty of an offense under this act. 

RULES AS TO BADGES. 

8.-(1) The Minister of l\Iunitions may make rules authorizing the wearing of 
badges or other distInctl"re marks by persons engaged on munitions work or other 
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work tor war purposes, and'as to the issue and return of any such badges or 
marks, and may by those rules prohibit the use, wearing or issue of any such 
badges or of any badges or marks indicating or suggesting that any person is 
engaged on Dlunltions work or work for war purposes except as authorized by 
those rules. 

(2) It nny person acts In contravention of or fails to comply with wiy such 
rules he shall be guilty of an oft'ense under this act. 

APPLICATION OF PAlIT 11 TO DOCKS USED BY ADMIBALTY. 

9. This part of this act shall apply to any docks used by the Admiralty for 
any purposes connected with the war as It applies to establishments in which mu· 
nitlons work is carried on, with the substitution in relation to any such docks 
or persons employed in any such docks of the Admiralty for the Minister of 
Munitions. 

PART III. 

• • • • • • • 
POWEB TO BEQUIBE INFORMATION .;FROM EMPLOYEBS. 

11.-(1) The owner of any establishment in which persons are employed shall, 
if so required by the Minister of Munitions, give to the minister such informa
tion, in such form and in such manner, as the minister may require as to-

(a) the numbers and clnsses of persons employed 01' likely to be employed 
in the establishment from time to time; . 

(II) the numbers and classes of machines at any such establishment; 
(e) the nature of the work on which any such persons are employed or 

any such machines are engaged from time to time; 
(d) 'any other matters with respect to which the minister may desire 

information for the purpose of his powers and duties; 
and the minister' may, arrange wit!J. any other Government department for 
the collection of any sqch Information. 

(2) If the owner of any establishment fails to comply with this section he 
shall be guilty of an oft'ense under this act. 

PUNISHMENT FOR FALSE STATEMENTS, ETC. 

12. If any employer, or the owner of any establishment or any workman, for 
the purpose of evading any provision of this act, makes any false statement or 
representation, or gives any false certificate, or furnishes any false infor!cDatlon,' 
he shall be guilty of an oft'ense .under this act. 

PAYMENT OF MEMBEBS OF ARBITRATION AND MUNITIONS TRIDUNALS, ETC. 

18. There shall be paid out of moneys provided by Parliament to any person 
being a member of an arbitration tribunal, munitions tribunal, or board' of 
referees under this act, or being a referee under this act, and to any other 
officers required iii connection with any such tribunal or board, such remunera
tion and traveling or other expenses (including compensation for loss of time) 
as the Minister of Munitions or Board of Trade, as the case may be, with the 
s'anction of the Treasury, may determine. 

9210ao-Bull.221-17-.9 
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PENALTIES. 

14."--(1) Any person guilty of an offense under this act-
(a) shall, if the offense is a contravention of or failure to comply with 

an award, be liable to a fine not exceeding £5 for each day or part 
of a day during which the contravention or failure to Comply co~ 
tinues, and, if the person guilty of the offense is an employer, for 
each man in respect of whom the contravention or failure takes 
place; and 

(b) shall, if the offense is a contravention of the provisions of this act 
with respect to the prevention of lockouts, be liable to a fine not 
exceeding £5, in respect of each man locked out, for each day or 
part of a day during which the contravention continues; and 

(e) shall, if the offense is a contravention of the provisions of this act 
with respect to the prohibition. of strikes, be liable to a fine not 
exceeding £5 for each day or part of a day during which the co~ 
travention continues; and . 

(d) shall, if the offense is a contravention of or failure to comply with 
any regulations in a controlled establishment· or any undertaking 
given by a workman under Part II of this act, be liable in respect 
of each offense to a fine not exceeding £3; and 

(e) shall. if the offense is a contravention of or failure to comply with 
any other provisions of this act, be liable in respect of each offense 
to a fine not exceeding £50. 

(2) A fine for any offense under this act shall be recoverable only before the 
munitions tribunal established for the pnrpose under this act. 

MUNITIONS TRIBUNALS. 

15.-(1) The munitions tribunal shall be a person, appointetl for the purpose 
by the Minister of Munitions, sitting with two or some other even number of 
assessors, one half being chosen by the Minister of Munitions from a panel 
constituted by the Minister of Munitions of persons representing employers and 
the other half being so chosen from a panel constituted by the Minister of 
Munitions of persons representing workmen; and the Minister of Munitions may 
constitute two classes of munitions tribunals, the first class having jurisdiction 
to deal with all offenses and matters under this act, the second class having 
jurisdiction, so far as offenses are concerned, to deal only with any contraven
tion of, or failure to comply with, any regulation made applicable to a controlled 
establishment or any undertaking given by a workm~n under Part II of 
this act. 

The Admiralty shall be substituted for the Minister of Munitions under this 
provision as the authority to appoint and choose members of a munitions tri
bunal to deal with offenses by persons employed in any docks declared to be 
controlled.establishments by the Admiralty. 

(2) The Minister of Munitions or the Atliniralty shall constitute munitions 
tribunals as and when occasion requires. 

(3) Rules may be made for regulating the munitions tr!bunals or . either 
class of munitions tribunals so far as relates to offenses unller this act by a 
secretary of state, and so far as relates to any other matters which are referred 
to them under this act by the Minister of Munitions, and rules made by the 
secretary of state may apply, with the necessary modifications, any of the 
provisions of the summary jurisdiction actS or any provisions applicable to a 
court of summary jurisdiction, which it appears expedient to apply, and any 
proYislons so applied shall apply to munitions tribunals n~rdiugly. 

• • • • • • • 
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(4) A person employed or workman shall not be imprisoned In respeet of 

the nonpayment ot a fine imposed by a munitions tribunal for an offense within 
the Jurisdiction ot a tribunal of the second class, but that tribunal may, without 

. prejudice to any other avallahle means of recovery, make an order requil;ing 
such deductions to be made on account of the fine from the wages of till! 
person employed or workman as the trIbunal think fit, and requiring the 
person by whom the wages are paid to account for any sums deducted in 
accordance with the order . 

• • • • • • • 
BULES TO BE'LAID BEFORE PARLIAMENT. 

17. Any rule made under this act shall be laid before each house of Parlia
ment forthwith, and, If an address Is presented to His Majesty by either house 
of Parliament wIthin the next subsequent 21 days on which that house has 
sat next after any such rule Is laId before it praying that the rule may be 
annulled, His Majesty in council m3y annulI the rule; and it shall thenceforth 
be void, but without prejudice to the validity of anything previously done 
thereunder. 

• • • • • • • 
INTERPRETATION. 

19. In this act, unless the context otherwise requires-
(a) The expression .. lockout" means the, closing of a place of employ

ment, or the suspension of work, or the refusal by an employer 
to continue to employ any number of persons employed by him 
in consequence of a dispute, done with a view to compelling those 
persons, or to aid another employer in compelling persons employed 
by him, to accept terms or conditious of or affecting employment. ' 

( b) The eXIJress:on .. strike" means the cessation of work by a body 
of persons employed a<:ting in combination, or a ,concerted refusal 
or a refusal under a common undeJ;standing of any iiumber of 
persons employed to continue to work for an' employer in conse
quence of a dispute, done as a means of compelling their employer 
or any person or body of persons employed, or to aid other work
men In compelling 'their employer or any person or body of persons 
employed, to accept or not to accept terms or conditions of or 
affecting employment. 

SHORT. TITLE AND DURATION. 

10.-(1) This act may be cited as the l\Iunitions of War Act, 1915. 
(2) This 'act shall have effect only so long as the office of Minister of 

Munitions and the Ministry of Munitions exist: 
Provided, That· Part I of this act shall continue to apply for a period of 

12 months after the conclusion of the present war to any difference arising 
In relation to the performance by the owner of any establishment of his under
taking to carry out the provisions set out in the second schedule to this act, 
notwithstanding that the office. of Minister of Munitions and the Ministry of 
lIunltions have' ceased to exist. 

SCHEDULE I. 

i. Any difference, matter, or question to be referred for settlement in accord
ance with ,the provisions of this schedule shall be referred to one of the three 
following arbitration tribunals: 

(a) The committee appOinted by the first lord of the ,Treasury known 
as the committee on production;. or 
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(b) A single arbitrator to be agreeu upon by the parties or in default 
of agreement appointed by the Board of Trade ~ or . 

(e) A court of arbitration conSisting of an equal number of persons 
representing employers and persons representing workmen with 
a chairman appointeu by the Board of Trade. 

2. The tribunal to which the reference is made shall be determined by agree
ment between the parties to the difference, or in default of such agreement by 
the Board of Trade. 

3. The Arbitration Act, 1889, shall not apply to any reference unuer .the pro
visions of this scheuule. 

SCHEDULE II. 

1. Any ueparture uuring the war from the practice ruling in the workshops, 
shipyards, anu other inunstries prior to the war shall only be for the period 
of the war. 

2. No change in practice made during the war shall be allowed to prejudice 
the position of the workmen in the owners' employment, or of their trade 
unions in regard to the resumption and maintenance after the war of any' 
rules or customs existing prior to the war. 

3. In any readjustment of staff which may have to be effected after the war 
priority of empl.oyment will be given to workmen in the owners' employment 
at the beginning of the war who have been serving with the colors or who 
were in the owners' employment when the,. establishment became a controlled 
establishment. 

4. Where the 'custom of a shop is changed during the war by the introduC-: 
tion of sellliskilleu men to perform work hitherto performed by' a class of 
workmen of higher skill, the time and piece rates paid shali be the usual rates 
of t.he uistrict for that class of work. 

S. The I!l"laxatiori of existing demarcation res~rictions or admission of semi- ' 
skilled or female labor shall not affect ildversely the rates customarily paid 
for the job. In casl"S where men who ordinarily do the work are adversely 
affected thereby, the necessary rl"adjustments shall be maue so that they can 
maintain their previous earnings. 

6. A reeoru of the nature of the departure from the conditions prevailing 
when the establishment became a controlled establishment shall be kl"pt, and 
shall be open for inspection by the authorized rfpresentative of the Government. 

7. Due notice shall be given to the workmen cQncl"rned whl"rever practicable 
of any changes of working conditions which it is desired to introduce as the 
result of the establishment becoming a controlled establishment, and oppor
tunity for local consultation with workmen or their rl"presentatives shall' be 
given if uesireu. 

8. All differences with workmen engaged on Government' work ariSing out 
of changes so Introduced or with regard to wages or conditions of employment 
arising out of the war shall be sl"ttled in ,accordance with this act without 
stoppage of work. 

9. Nothing in this schedule (exct!Pt as proviued by the fourth paragraph 
thereof) shall prejudice the' pOSition of employers or persons employed after 
the war. ' 



MUNITIONS OF WAR (AMENDMENT) ACT, 1916. [JAN. 27, 
1916.] 

POWER TO DECLARE GOVEBNMENT FACTOBlES,-ETC., CONTROLLED ESTABLISHMENTS. 

1. The Minister of Munitions may by order declare any establishment or 
establishments belonging to or under the control of His Majesty or any Govern
ment Department in which munitions work is carried on to be a controJled. 
t)stabllshment or controJled establishments, .as the case may be, and thereupon 
the provisions of the Munitions of War Act, 1915 1 (hereinafter referred to as 
If the principal act "), and this act relating tq controlled establishments shall 
apply to such an establishment or establishments subject to . such modifications 
and exceptions necessary to allapt those provisions to such an establishment or 
establi~hments lIS may be specified in such order. 

AMENDMENT OJ!' SECTION 1 OF PRINCIPAL ACT. 

8. Subsection (2) of section 1 of the principal act shan b.nve effect as if 
after the words" in any case in which they think fit may" there were inserted 
the words .. and In the case where the difference Is a difference between an 
employer and persons employed which appears to the. Board of Trade a bona 
fide difference and which the Board have failed to settle by such steps as 
aforesaid,shaJl within 21 days from the date of the report." 

AMENDMENT OF SECTION 6 OF PRINCIPAL ACT. 

8. (1) Where a workman has entered into an undertaking with the Minister 
of Munitions under section 6 of the principal act and was at t4e time of enter
ing Into that undertaking in the employment of any employer, then if that 
employer within the period of six weeks from the date of the undertaking 
dismisses that workman from his employment he' shaJl be guilty of an offense 
under the principal act and shan be liable to a fine Jlot exceeding £5 unless he 
proves thnt there was reasonable cause for dismissing the worl,man. 

(2) It is hereby declared that where the fulfillment by any workman of any . 
contract is. interfered with by the necessity on his part of complying with an 
undertaking entered into by him under' section 6' of the principal act, that 
necessity is a good defense to nny action or proceedings taken against thaI; 
workman in respect of the nonfulfillment of the contract so far as it is due to 
the Interference and he shall be entitled to enter int~ such an undertaking not
withstanding the existence of sucb a contract. 

(3) Section 6 of the principal act shan apply to a workman who had before 
the passing of the principal act entered into an undertaking of the nature. 
mentioned in thnt section in like manner fiS if the undertaking had. been en
tered Into in pursuance of that section. 

OFFENSES BY EMPLOYERS IN CONNECTION WI'IH MUNITIONS WOllKEBS ASSIGNED 

TO THEM. 

4. Where a person who bas been temporarily released from naval or military 
service for the purpose of employment on or in connection with munitions work, 
or a workman who has entered into an undertaking with the Minister of 
Munitions under section 6 of the principal act, or to whom that section is ap
plied by this act, has been assigned .to any employer, and that employer has 
entered into an undertaking with the Minister of Munitions as to the class 
or description of work on or In connection with which the person 01' workman 

,:; and 6' George 5, c; 54. 
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so assigned to him is to be employed,. then, if the employer acts in contraven
" tlon of or fails to comply with any of the provisions of the undertaking, he shall 
be guilty of an offense under the principal act and liable to a fine not exceed
ing :£5. 

AMENDMEN"T OF SECTION 'I' OF PRINCIPAL ACT. 

5. (1) Section 7 of the principal act shall have effE.Ct as if for subsections 
(1) and (2) of that section the following two subsections were substituted: 

'~) A person shall not give employment to a workman who has within 
- the last previous six weeks, or such other period as may be pro

vided by order of the Minister of Munitions as respects any class 
of establishment; been employed on or in connection with muni
tions work in any establishment of a class to which the pro
visions of this section are applied by order of the Minister of 
Munitions, unless he holds a certificate from the employer by 
whom he was last so employed or from a munitions tribunal that 
he is free to accept other employment. 

"(2) If 1lDY workman or his trade-union representative complains to a 
munitions tribunal, in accordance with rules made with respect 
to those tribunals, that an employer has unreasonably refused 
or neglected to issue such a certificate as aforesaid, that tribunal 
may, after examining into the case, if it thinks fit, itself issue 
such a certificate or order the issue of such a certificate by the 
employer." 

(2) Where a workman employed on or in conmiction with munitions work 
in any establishment of a class to which the provisions of section 7 of the 
principal act are for the time being applied by an order made thereunder is 
dismissed or discharged by his employer the employer shall forthwith give him 
such a certificate as aforesaid, and if he fails to do so, a munitions tribunal 
may, in addition to issuing or ordering the issue to him of such a certificate. 
order the payment to him by the employer of such sum, not exceeding £5, as 
the tribunal may think- fit, unless the tribunal is of opinion that the workman 
was guilty of misconduct for the purpose of pbtaining dismissal or discharge; 

This subsection shall apply to a workman who applies for a certificl).te on the 
ground that he has for a period of more than two days been given no opportunity 
of earning wages, or who leaves his employment on account of conduct on the 
part of the employer, or any agent of the employer, which would justify the 

-immediate termination by the workman of his contract of service in like man
ner as if he had been dismissed or discharged by his employer. 

(3) Where a contract of service with a workman employed on or in con
nection with munitions work in any establishment of 11 class to which the 
provisiOns of section 7 of the principal act are for the time being applied by 
an order made thereunder is terminated by dismissal, and less than one week's 
notice, or wages in lieu of notice, has or have been given, the employer shall, 
subject to the provisions' of this subsection, within 24 hours of giving notice 
of dismissal to the workman, report the matter in such manner as may be 
prescribed by rules made by the Minister of Munitions, and such rules shall 
provide for the determination by a munitions tribunnl (in case of dift'erence) 
of the amount. If any, and not in any case exceeding :£5, which is to be paid by 
the employer to the workman in lieu of notice, and for the payment of the 
'sum so determined to the workman, unless the tribunul is of opinion that, 
owing to the dis(,ontinuance or temporary nature of the employment or mis
conduct of tbe workman, the employer ball reasonable cause for dismissing the 
'worl,man without a week's notice: Prot'ided, That nothing in this subsection 
§Ilall..!lpply.-!.o_~~~men_engnged in ship repairing or to ally class of workmen 
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exempted In the prescribed manner on the ground that the cireumstances of 
their employment were such that the provisions of this subsection ought not 
to apply to them. 

e 4) The provisions of sedion l' of the, prlnclpl.ll act which prohibit the 
giving of employment to' workmen in the circumstances mentioned In that 
section shall not apply' so as to prevent the giving of employment to a work· 
mon In a eontrolled establishment to which he has been assigned by the 
llini>lter of Munitions in pursuance of section 6 of the principal act. 

(5) In determining whether the grant of a rel'tificate has been unreasonably 
refusl'd for the purposes of section l' of the principal act as amended by this 
section, • munitions tribunal shall take into eonsideration the questipn whether 
the workman hilS left or desires to leave !lis work for the purpose of under
taking any class of work in which his skill or other personal qualifications could 
be t'mployed with greatt'r advantage to the national interests, and whether the 
employer has failed to observe the conditions laid down In the fair-wages clauseS 
required by resolution of the House' of Commons to be Inserted in Govern
ment contracts, and whether the workman bas It'ft or desires to leave his work 
because he has recently eompleted a term of apprenticeship or period of learn
Ing his trade or occupation and desires to obtain a full standard rate of wages 
applicable to fully qualified workmen in bis trade or occupation. 

(6) The 1IIinh,'ter of Munitions may make rules for carrying section '1 
of the principal act as amended by this section Into effect, and in particular 
may by such rules provide-' '. 

(0:) for' the issue, form, custody, duration,delivery up, and replace
ment in case of loss or destruction, of certificates; , 

(b) for the issue of certificates to persons not engaged on or in con
nection with munitions work; 

(c) for prohibiting the inst'rtiOli in a certificate issued by an em
ployer of any matter other than the prescribed particulars; 

and may provide for any breach of such rules being punishable as an offense 
under the prinCipal act with a fine not exceeding five pounds {$24,33]. 

(7) This section shall not eome into operation until such date as may be 
fixed by the rules made thereunder. 

BATES 011' WAGES OF WOMEN EMPLOYED ON, MUNITIONS WORK. 

8. (1) Where female workers are employed on or In connection with mu
nitions work In any establishment of a class to which the provisions of sec
tion 7 of the prinCipal act as amended by this act are for the time being 
applied by an order made thereunder, the Minister of Munitions shall have 
power by order ·to give dil'ections as to the rate of wages, or (subject, so far 
as the matter is one which is dealt with by the Factory and Workshops Acts, 
1901 to 1911. .. to the concurl'ence of the Secretary of State) ,as to hours of 
labor, or eondit)ons of employment of the female workers so employed, 

(2) Any dirt'ctions given by the Minister of Munitions under this section 
shull be binding on the owner of the establishment and any contractor or sub
contractor employing labor therein and the female workers to whom the di
rections relate, and any contravention thereof or noncompliance therewith shall 
be punishable, in like mannt'r as if the order in which the direction Is con
tained was an a ward made in settlement of a difference under Part I of the 
prinCipal act. 

(3) No direction given under this section shall be deemed to relieve the occu
pier of any factory or workshop from the obligation to comply with the pro
visions of the FactorY and Workshops Act, 1901 to 1911, or of any orders or 
regulations m~de thereunder, or to affect the liability of any person to be pro. 
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reeded against for an offense ·under the Employment ofChilclren· Act, 1903,' 
so, however, that no person be twice punished for the same offense. 

-RATES OF WAGES OF SEMISKILLED Al';lD UNSKILLED LABOR IN CONTROLLED ESTAB

LISHMENTS. 

'I. The Minister of Munitions shall have power by order to give directions 
as to the rate of wages, hours of labor, or conditions of employment of semi
skilled and unskilled men employed in any controlled establi,shment on muni
tions worl, being work of a class which, prior to the war, was customarily 
undertaken. by skilled labor, or as to the time rates for the manufacture of 
complete shell and fuses and cartridge cases in any controlled establishment in 
which such manufacture was not customary prior to the war; and any direction 
so given shall be binding on the owner of the establishment, and any contractor 
or subcontractor employing labor therein, and the workers to whom the direr-: 
tions relate, und any contravention thereof or noncompliance therewith shall be
punishable in like wunner as if the order in which the direction is contained was 
an award made in settlement of a difference under Part I of the principal act. 

ESTABLISHMENT OF SPECIAL ARBITRATION TRffiUNALS. 

8. (1) The Minister of l\Iunitions may constitute special arbitration tri
bunals to deal with differences reported under Part I of the prinCipal act which 
I'elate to matters on which the Minister of Munitions has given 01' is empowered 
to give directions under the last two preceding . sections, and the Boarcl of 
Trade may refer any such difference for settlement to such tr.ibunal in lieu 
of referring it for settlement in accordance with the first schedule to the 
princlpul act. 

(2) The l\Iinister of Munitions may also refer to a special arbitration tri
bunal so constituted, for advice, any question as to what directions are to be 
given by him under the said sections. 

(3) The tribunal to which matters and questions relating to 'female' workers 
are to be referred under this section shall include one or more women. 

E.'i:TENSION OF DEFINITION OF MUNITIONS WORK. 

9. (1) The expression" munitions work" for the purposes of the principal 
act and this act means-

(a) the l1Iunufacture or repair of arms, ammunition, ships, "essels, 
,'ehlcles, nnll nircraft, uncI uny other articles 01' purts of articles 
(whether of a similar nature to the aforesaid 01' not) intended or 
adapted for use in war, and of any other ships or vesselS, oI-classes 
of ships or ve::o.,els, or pnrts Qf ships 01' ,'essels, which mtty be' 
certified by the BOllrd of Tmc1e to be necessary' for the sUccess
ful prosecution of the war; and of any metals, machines, or tools 
required for any such manufacture or repair, and of the materials 
of any clnss specified in an order fOl' the purpose 1)1 the lIIinister 
of lIIunitions, required for or for use in any such manufacture or 
repair as aforesaid; and 

(b) the construction, nlterntion, or repair of works of construction and 
buildings for naval or mllitnry purposes, and of buildings in which 
munitions work is or is Intended to be carried on, and the erec
tion of inachillery anll plant therein, and the erection of houses 
for the accommollation of persons engaged or about to be engnged 
on munitions work; and . 

(0) the construction, nJteration, repair, or maintenance of docks and 
harbors, and work in estuaries in cases where such construction, 

• S Edward 'I, e. 45. 
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aIterlltion, repair, maintenance, or work is certified by the Ad
miralty to be necessary for the successful prosecution of the wari 
and 

(d) the supply of light, heat, water, or power, or the supply of tr\lmways 
facilities In cases where the Minister of Munitions certifies that 
such supply is of Importance for the purpose of carrying on munI
tions work, and the erection of buildings, machinery, and plant 
required for such supply; and 

(e) the rl'pair of fire engines and any othel' fire-brigade appliances In 
eaReswhere the Minister of Munitions certifies that such repair 
Is necessary In the national interest. 

(2) In Sl'Ction 3 of the prlnciplll act there shnll be added after the words 
.. a11'ectlng employment on," In both places where those wor(\;; occur, the words 
.. or In connection :with," and in the same seetion the words .. the manntae
. ture or rl'palr of arms, ammunition, ships, vehicleS, aircraft" or any other 
artll"1l's requh·etl for U!<l! In wnr, or of the metals, mnehinl's, or tools rE:quired 
for that manufacture or repair in this act referred to as" shall be repealetl. 

(3) This section shall not come into operation until the time fixed by rules 
made under section 5 of this act as the date for the commencement of that 
section. 

AMENDMENT oJ!" SECTION 9 OJ!" PRIN6IPAL ACT. 

10. At the I'nd of section 9 of the principal act tlie following proviso shall 
be Infll'rted: 

.. Provided, That the power of making an orde~ applying section 7 of this 
act to any dock flhall rest with the Minister of ~Iunitions and not with the 
Admiralty." 

AME!I1DMENT OF SECTION " OF PRINCIPAL ACT. 

11. SubSl'Ctlon (2) of section 4 of the principal act shall be read as if. the 
words .. or to any agreement I'xisting before the establishment became a con~, 

trolletl establishment, between the owner of the establishment and an em
ployee with' rl'gard to any periodical incrl'ase of remuneration" were Inserted 
after the words" nineteen hundred and fifteen." 

EXPLANATION OF TERM "WORKMAN." , 

12. For removing doubts it is hereby declared that the expressions "work
man" and" workmen," wherever they occur in the principal act and this act, 
include not only persons whose usual occupation consists in manual labor but 
also foremen, clerks, typists, draf~men, and other persons whose usual,occupa
tion consists wholly or mainly in work other than'manuallabor. 

AMENDMENT oJ!" .SECTION 16 OF PRI!I1CIPAL ACT. 

13. SubsectiO] (4) of section 15 of the prinCipal act shall be read as if the 
words .. of the second class" were struck out. 

PUNISHMENT FOB FALSE STATEMENTS, ETC. 

14. For se<.110n 12 of the principal act the following section shall be sub
stituted : 

.. 12. If any person makes any false statement or representation, or gives 
nny false certificate, or furnishes any false information-

.. (a) for the purpose of evading any provision of t\lis act; or 

.. (b) in any proceedings before any munition, tribunal, arbitration tribu
nal, referee, or board of referees under this act or the rules made 
thereunder; or 
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"(c) to the Minister of Munitions or tiny officer employed by him, for 
the purpose of obtaining or retaining employment, or of obtaining 
or retaining the services of any workman; 

or if any person, alters or tampers with ,a certificate given under section 7 of 
this act, or personates or falsely represents himself to be a person to whom 
such a certificate has been given, or allows any other person to have possession 
of any such certificate issued for his use alone, he shall be guilty of an offense 
and liable on conviction under the Summary Jurisdiction Acts to imprisonment 
with or without hard labor for a term not exceeding three months or to a fine 
not exceeding fifty pounds" [$243.33]. 

RESTRICTIO,NS ON CHANGE FROM: UNION TO NONUNION LABOR. 

15. Where nonunion labor is introduced during the war into any class of 
work in a controlled establishment in which it was the practice prior to the war 
to employ union labor exclusively, the owner, of the establishment shall be 
deemed to have undertaken that such introduction shall ouly be for the period 
of the war, and if he breaks or attempts to break such an undertaking he shall 
be guilty of an offense under the prinCipal act and liable to a fine not exceeding 
fifty pounds [$243.33]; but, subject as aforesaid, such introduction shall not be 
deemed to be a change of w.orking conditions. 

EXTENSION OF SECTION 11 OF PRINCIPAL ACT. 

16. (1) In subsection (1) of section 11 of the principal act, which specified 
,the matters in respect of which owners of establishments in which persons are 
employed are, if required by the Minister of Munitions, ta give informatiOn, the 
following paragraph shall be inserted after paragraph (c): 
. (cc) The cost of production of the articles produced or dealt with in the 

establishment, and the cost of the'materials used for such produc
tion, and the names and addresses of the persons by whom such 
materials were supplied or who are under contract to supply them. 

(2) If any person, except as authorized by the Minister of Munitions, dis
closes or'makes use of any information given under section 11 of the principal 
act, as amended by this or any subsequent enactment, he shall be guilty of a 
misdemeanor and on conviction be liable to imprisonment, with 'or without hard 
labor, for a term not exceeding two years, or to a fine, or to both imprisonment 
and a fine. 

POWERS OF INSPECTORS. 

17. (1) An inspector apPointed by the Minister of MunitiOns for the pur
IIOseS of the principal act shall have power to enter at all reasonable times the 
I,remises of any establishment (other than a pl'jYate dwelling house not bei.ng 
a workshop) for the purpose of ascertaining whether it is desirable to put in 
force as respects any establishment or any person employed therein any of the 
powers of the Minister of Munitions, whether under the principal act or other
wise, or for the purpose of obtaining any information in connection with the 
supply of munitions and to make such examination and inquiry as may be 
necessary for Ilny such purpose, and the owner of the establishment and every 
person engaged in the management or direction of the establishment shall fur
nish to any such inspector all such iuformation, and shllll produce for inspec
tion all such registers, wages books, and other Similar documents IlS the In
spector may reasonably require. 

(2) If any person Willfully delays or obstructs an inspector in :the exercise 
of any power under this section or fails to giYe such information or to produce 
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Buch documents as aforesaid, be shall be guilty of an offense nnder the prin
cipal act. and shall be liable to a fine not exceeding ten pounds [$48.67]. 

(3) Every inspector shall be fUl"Dished with n certificate as to his appoint
ment, and on applying for admission to any premises for the purposes of this 
section shall, it so required, produce such certificate. 

PROVISIONS AS ro OF}'ENSES. 

18. (1) All offenses which are by or under this act made offenses under the 
principal aet, other than those for which the maximum fine exceeds five pounds 
($24.33), shall be deemed to be offenses with which munitions tribuuals of the 
IIeCOnd class have jurisdiction to deal. 

(2) Rules under section 15 of the principal act shall provide-' 
(a) that in proceedings before a munitions tribunal the chairman shall, 

before giving his decision, consult with the assessOrs, and in all 
cases where the assessors are agreed he sholl, except as respects 
questions which appear to the chairman to pe questions of law, 
give effect to their opinion in his decision; 

(lI) that where the person or persons by or on behalf of whom or against 
whom the complaint is made in any proceedings before a munitions 
tribunal is or are a female worker, or two or more female workers, 
the asses.qor or one of the assessors chosen from the panel of per
sons representing workmen shall be a woman. 

(3) DecIsIons of munitions tribunals shall be subject to appeal to such 
judge of the High Court as may be appointed by the Lord Chanc'lllor for 
the purpoSe on any ground which involves a question of law or a question of 
mixed law and fact, or 'on any other ground that maybe prescribed in rules 
made by the Lord Chancellor, in such cases and subject to such conditions and 
in such manner as may be specified in such rules, and whether by means of 
the statement of a special case for the opinion of the judge or otherwise; and 
those rules may provide for such appeals in any classes of cases specified therein 
beIng heard and determined in a summary manner and for the fixing, reInis
sion, or reduction of any fees and scales of costs, and as to the maimer in 
which effect is to be given to the decision of the judge, and the decision of the 
judge on any such appeal shall be final and binding on all munitions tribunals. 

(4) In the case of a company being guilty of an offense under the principal 
act, every director, manager, secretal'y, or othel' officer of the company who is 
knowingly a party to the contravention or noncompliance constituting the 
offense shall also be guilty of the offense and liable to the like fine as the 
company. 

(5) In subsection (3) of section 15 of ihe principal act, after the wordS 
.. "0 far as relates to offenses," there shall be inserted" and the enforcement of 
orders." 

MINOR AMENDMENTS OF PRINCIPAL Acr. 

19. In subsection (3) of section 5 of the principal act. after the words 
.. affords ,no standard of comparison," there shall be inserted the words .. or 
that 110 such average exists," and niter the words .. if he thinks just, allOW," 
there shall be inserted the words .. or require"; and in' paragraph 9 of the 
second schedule to the principal act. for the word" fourth," there shall be sub
stitutetl the word" third." 

ARRANGEMENTS WIrH 'o:rHEB DEPARTMENTS. 

20. The Minister of 1IIunitions may make arrangements with any other Gov
ernment department for the exerclse and performance by that department of 
nny of his powers and duties under the principal act or this act which appear 
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to him to be 'such as could be more conveniently so exercised and performed, 
aud in such case the department and the officers of the department shall have 
the same powers and duties for the purpose as· are by the principal act and 
this act conferred on the Minister of Munitions and his officers. 

ADMISSIBILITY IN EVIDENCE OF CERTIFICATES BY BOARD OF TRADE. 

21. For the purposes of proceedings under section 2 of the principal act, 
a certificate of the Board of Trade, purporting to be signed by the president 
or a secretary or assistant secretary of the Board of Trade, or by a person 
authorized for the purpose by the president, that a difference to which Part I 
of the principal act applies has or has not been reported to the Board, and, 
in cases where such .a difference has been reported, as to the date on which 
it was reported, shall be admissible as evidence of the facts therein stated. 

COSTS IN VEXATIOUS PROCEEDINGS. 

22. (1) Where a munitions tribunal dismisses any case under· the principal 
act, or this act, and it appears to the tribunal tbat the proceedings were 
vexatious or frivolous, the tribunal I[;hall, unless it sees good cause to the 
contrary, award costs to the person against whom the complaint is made, 
and the costs so awarded shall, unless good cause to the contrary appears, 
include such sum as compensation for the expenses, trouble, and loss of time 
incurred in or incidental to the attendance of the person against whom the 
('omplalnt is made before the b:ibunal as to the tribunal may seem just and 
reasonable. 

(2) Where a referee or board of referees to whom a matter has, under 
subsection (3) of section 5 of the prinCipal act, been referred by the Minister 
of Munitions on the requirement of the owner ·of an establishment considers 
that tbe requirement was unreasonable, the referee or board of ref~rees may·' 
order tbat any costs payable by the owner of the establishment shnll be paid 
out of the amount of profits divisible under the prinCipal act.. 

EXCLUSION OF ARBITRATION ACT, 1889 (~2 AND 53 VICT., C. 49). 

23. The Arbitration Act, 1889, shall not apply to any reference to any referee 
or bonrd of referees under the principal act or this act or the rules made 
thereunder. 

EFFECT OF REVOCATION OF ORDERS. 

24. Where the Minister of Munitions makes au order revoking any order pre
viously made by him under section 4 of the prlncipa! act, the order so revoked 
shall, if that order has not been in operation for more than three months and 
was made under a misapprehension and the revoking order so directs, be 
treated for all or any of the purposes thereof as if it lllld never had effect. 

• 
,PROVISION AS TO RULES • 

25. Rules and Regulations made under the prinCipal act as amended by this 
act shall not be deemed to be statutory rules wlthiu the menning of section 1 
of the Rules Publication Act, 1893.' 

DUlIATION o~· PRINCIPAL ACT. 

28. In subsection (2) of section 20 of the principal act, which relates to 
the duration thereof, the words" Part I of" shnll be repealed . 

. SHORT TITLE. 

27, This act may be cited as the Munitions of War (ArDendment) Act, 1916, 
and shall be construed 8S one with the principal act, and the principal act and 
the act mny be cited together as the Munitions of War Acts, 1915 and 1916 . 

. ' 56 and 57 Viet., c. 66. 



THE MUNITIONS TRIBUNALS (PROVISIONAL) RULES; 1915, 
DATED JULY ~2, 1915; FOR CONSTITUTING AND REGU
LATING MUNITIONS TRIBUNALS IN ENGLAND AND 
WALES, MADE IN PURSUANCE OF SECTION 15 OF THE 
MUNITIONS OF WAR ACT, 1915. 

PROVISIONS APPLICABLE TO TRIBUNALS OF THE 'SECOND CLASS. . 

L A munitions tribunal of the second class (hereinafter referred to as 11 local 
munitions tribunal) shall consist of a person (hereinafter. referred to aR the 
chairman) appoln.ted for the purpose by the Minister of Munitions sitting with 
assessors drawn respectively from an employers' panel and from a worl.men's 
panel ctmstituted by the Minister of Munitions in accordance .with these rules 
and duly summoned to sel'Ve on su('.h local inunitions tribunal. 

2. A local munitions tribuna! shall have jurisdiction to deal only with com
plaints that any person has acted in contravention of or failed to comply with 
regulations made applicable to the controlled establishment In which he is either 
an employer or is employed or. an undertaking into which a workman has 
entered under section 6 (1) ot the Munitions of War Act, 1915" (hereinafter. 
referred to as the act), and complaints that an employer has unreasonably with
held his consent under section 7 of the act. 

S. A local m'unitions tribunal shall be constituted in accordance with the. 
regulations set out in the first schedule hereto, being regulations made under 
Part II, of the National Insurance Act, 1911," wtth. reference to courts of 
referees, adapted for the purposes of the act. 

4. Any complaint with which' a local munitions tribunal is competent .to deal 
shall be made by any person aggrieved or by or on behalf of the Minister of Mu
nitions In writing to the chairman of the local munitions tribunal. appointed for 
the district In which the matter arose, or to some other person appointed by him 
for the purpose. ' 

5. If no sitting of a local munitions tribunal shall previously have been fixed 
at which such complaint may conveniently and expeditiously be heard, the 
chah'milD shall cause assessors to be summoned to attend a Rpecial meeting of 
the tribunal in accordance so far as may be with the rota. Notice of the sitting 
shall be given wherever practicable not less than one week in advance. 

6. Wh(;re the complaint relates to an offense under the act: 
(I) The chairman, or some other person appointed as aforesaid, shall 

(If satisfied that there is a prima facie case) ,issue a notice in the 
form set out in the second schedule hereto or sucll. other form as 
a secretary of. state may determine to the person or persons in 
respect of whom' the complaint is' made, to appear before the 
tribunal at such place and time as the chairman may appoint. A 
notice posted as a registered letter by or on bebalf of the chairman 
to the last known place qf abode of such person or persons shall 
be deemed to have' been duly served." 

1 5 and 6 George, c. 5. 54; see p. 125. • 1 and 2 George e. 5, 55. 
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(ii) The chairman or some other person appointed as aforesaid, shan 
send to the person who has made the complaint notice of the time 
and place of the hearing. 

(iii) No person shall be fined for an offense under the act unless he has 
appeared before the local munitions tribunal or the tribunal is 
satisfied that he has bad a reasonable opportunity of so appearing. 

'(Iv) The tribunal shall fOr the purpose of adjudicating upon any such 
complaint have power ta take evidence upon oath. 

tv) So far as is consistent with the provisions of the act and any rules 
made thereunder, the prOvisions of the ·summary jurisdiction acts 1 

and the criminal JUstice administration act, 1914,' with ("egaI'd to 
requiring the attendance of any persons before a court of summary 
jurisdietion and with regud to the recovery of fines-otherwise than 
by Imprisomnent, shall apply to proceedings under the act as 
though the local munitions tribunal were a court. of summary 
jurisdiction, and as if the chairman were a-.jnstice of the peace 
or other magistrate having jurisdiction in. the place where the 
court sits, a complaint were an information laid upon oath, a notice 
to appear were a summons duly issued and served, and an offense 
uuder this act were an offense punishable on summary conviction. 

(vi) Where a fine has been imposed on a person employed' or a workman 
by a local munitions tribunal, that tribunal may mllke an order 
requiring such deductions to be made on account of the fine from 
the wages of sueh person employed or workman as the tribunal 
think fit and requiring the person by whom the wages are paid to 
pay to the clerk to the tribunal or other person appointed for the 
purpose by the Minister of Munitions any sums so deducted. 

'7. Where the complaint relates to the withholding of consent by an employer 
under section 7 of the act: 

(i) The chairman or some other person appOinted as aforesaid shall (if 
satisfied that there is a prima facie case) issue a notice in the 
form set out in the third schedule hereto, or such other form as 
the -lIIinister of Munitions ma,y determine, to the person or persons 
in respect of whom the complaint is made, to appear before the 
tribunal at such place and time as the chairman may appoint. 

(ii) Notice of the time and place of sitting of the local .munitions tri
bunal to which this complaint will be reported or referred shall 
be sent to the person by whom the complaint was made so that it 
would reach him in the ordinary course of post not less than 24 
hours before the sitting of the tribunal. and such person shall be 
entitled to attend such sitting during the consideration of his case, 
provided that with tile consent of Buch person the case may be 
considered by a local munitions tribunsl notwithstanding that 
notice has not been gi\"en to him in accordance with this rule. 

(iii) InaDy case in which it appears that the evidence of any person is 
necessary to the decision of the case, the chairman may direct that 
such person or persons be summoned to attend the tribunal, and 
expenses In respect of such attendance shall be allowed on a scale 
apPl'OVed by the treasury • 

... The summary jurisdiction acts" means In relation to England and Wnles, the Sum
mary Jurisdiction Act, 1848 {ll and 12 Viet., c. 43), lind the Summary Jurisdiction Aet, 
1879 (42 and f3 Vlct., c. 40), and any act past or future ampnding those acts or either 
of th~lD. 8ell Interpretation Act, 1889 (52 and 53 Vict., e. 63), a. 13 ('l) (10). 

• 4 and 5 George, c. 5. 58. 
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8. No party to any proceeding before a local munitions tribunal shall be 
represented by counselor solicitor. 

l'lLOVISIOlfS APPLICABLE TO TB.IBlJIULS OF TRE FmST CLASS. 

9. A munitions tribunal of the first ciass (hereinafter referred to as a gen
eral munitions tribunal) shall consist of a person (hereinafter referred to as 
the chairman) appointed for the purpose by the Minister of Munitions Sitting 
\\'lth assessors drawn respectively from an employers' panel and from a work
men's panel provided for the purpose by the Minister of Munitions and may be 
constituted generally or for any district specified by the Minister of Munitions. 

10. A general munitions tribunal sball hu'e jurisdiction to deal with aU 
olfenst'S under this act and any other matters therein speCified, but shall not 
deal with any matter with which a local munitions tribunal is competent to deal 
unless such matter arilles in connection with a matter with which a local 
munitions tribunal Is not competent to deal or is for any reason referred .to the 
general munitions tribunal by the Minister of Munitions. . 

11. Any complaint relating to any matter with \\'hich a local munitions 
tribunal Is not competent to deal shall be made in writing by any person ag
grieved or by or on behalf of the Minister of Munitions or by any person acting 
on the Instructions, general or special, of the Minister of Munitions to the chair
man of a general munitions tribunal appOinted for the district in which the 
matter arose or to the Minister of Munitions who shall forthwith refer the case 
to a general munitions tribunal. 

12. Where the complaint relates to an ofl'ense under· the· act the provisions of 
Rule 6 shall apply, subject to the following modifications: 

(I) The words .. General munitions tribunal" shall be substituted for the 
words" Local munitions tribunal" wherever they occur, 

(U) The chairman, or some other person appointed by him for the purpose, 
shall (If satisfied that there is a prima facie case) Issue a notice in the form 
set out In the fourth schedule hereto or such other form as a secretary of state 
may determine to the person or persons in respect of whom the complaint is 
made, to appear before the b:ibunal at such place and time as the chairman 
may appoint. 

(iii) Any person upon whom a fine of £20 [$97.33] or more has been imposed 
by a general munitions tribUlial may appeal to a court of quarter sessions in the 
"arne manner as if he were appealing from the Conviction of acoul't of sum
mary jurisdiction. 

(Iv) Subclause (v) shall,be read as if the words" otherwise than by im
prisonment" were struck out except as regards offenses within the jurisdiction 
of a local Dlunitions tribunal 

13. Where the complaint relates to the withholding of consent by an employer 
under !K'Ction 7 of the aet the provisions of Rule 7 shall apply as though the 
words .. General munitions tribunal" were substituted for the words .. Local 
munitions tribunal." 

PROVISIONS APPLICABLE TO BOTH CLASSES OF TlLIBUNALS. 

14. No case shall be heard, tried, or adjudged except in open court. 
15. The chairman shall consnlt with his assessors before giving his decision. 
16. The question of costs shall be in the absolute discretion .of the chairman, 

who Dlay order the same to be paid by any party or parties to the proceedings 
in such manner as be shall direct, and may either assess the amount thereof 
himself or may refer the same for assessment to any other person appointed by 
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the Minister of l\Iu.nitions for the purpose. An order for costs may be enforced 
by the tribunal in the same way as a fine. 

17. The l\Iinister of Munitions shall appoint for each tribunal a clerk, to 
whom all fines shall be paid; fines shall be paid by him into the Excllequer. 

18; Every tribunal shall keep a register of complaints made to them anil 
proceedings taken by them under the act, and shall furnish the Minister of 
Munitions with duplicates thereof when required by him to do so. 

19. Subject as aforesaid, the procedure of a munitions tribunal shall be such 
as a Secretary of State or the Minister of Munitions may determine. 

20. The Interpretation Act, 1889,1 'shall apply for the purpose of the interpre
tation of these rules as it applies to the interpretation of an act of Parliament. 

21. These rules may, be cited as the munitions (tribunals) rules, 1915, and 
shall come into force as from the 12th day of July, 1915. 

Signed as far as relates to offenses by 
JOHN SIMON, 

One 01 H. 111. Secretaries of State. 
HOME OFFICE, Whitehall, S. W. 
Signed as far.as relatel'l to other matters by 

MINISTRY OF MUNITIONS, 

6 Whitehall Gardens, 8. W. 
JULY 12, 1915. 

SCHEDULE L 

D. LLOYD GEORGE, 

Min.i8ter 01 Munitions. 

1. Unless the Minister of Munitio~s shall otherwise direct, the members of 
panels of' persons representing employers and workmen constituted under sec
tion 90 of the National Insurance Act, 1911, for their respective districts, shall, if 
willing to serve, be the panels for the purposes of local munitions tribunals for 
the same districts. 

2. The term of office of the chairman and of the members of the panels shall 
be such period as the Minister of Munitions may direct. 

3. Casual vacancies on the panels, whether of employers or workmen, may be 
filled by the Minister of Munitions, and any person employed to fill a vacancy 
shall holtI office until the expiration of the period during which the person in 
whose place he is appointed would have held office: Provided, That the Minister 
shall not be bound to fill any casual vacancy unless he thinks fit so to do, and a 
panel shall not be deemed to be improperly constituted by reason only that a 
casual vacancy on the panel has not been filled. 

4. Each member of the panel shall, so far as' practicable, be summoned to 
serve in turn upon the local munitions tribunal from a rota, prepared in advance. 
Such summons shall be by notice 'given not less than one week in advance 
wherever practicable: PrOvided, That where a meeting of a local munitions 
tribunal takes place immediately before or after a meeting of a court of referees 
for the same district the members of the employers' anti workmen's panels sum
moned to serve as members of such court of referees may be summoned to serve 
also as assessors on such tribunal. 

5. The chairman shall be appointed by the Minister of Munitions, and DO 

person who is either an employer or a workman in any trade or group of trades 

&52 and 53 Viet., 1:.63. 
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to which the provisions of Part II of the act lipply shall be qualified for 
IIppointment as chairman. _ 

6. In the event of any member of a panel being unavoidably prevented from 
attending 8 sitting of 8 local munitions tribunal at the time when he is sum-
1II0ned In accordance with the rota, any other member of the panel may be 
IlUwmoned In his place. 

7. A supplementary local munitions tribunal may be constituted for any dis
trict at any time by the Minister of Munitions, and members of the panel for 
that district may be summoned to attend such tribunal by one clear day's 
notice, If practicable. 

92103°-Bull. 221-17--10 



COMPULSORY ARBITRATION IN MUNITIONS INDUSTRY IN 
FRANCE. 

As a result of strikes in several French munition factories in the 
Paris district following upon demands for increased wages, the 
French Minister of Munitions, on January 17, 1917, issued a report 
and decree providing for the establishment of permanent boards of 
conciliation and arbitration composed of equal numbers of repre
sentatives of employers and of workers, for the immediate investi
gation and adjustment of collective disputes. 

Immediately upon notice of a dispute the establishment is placed 
under military control, and any cessation of work is prohibited un
der severe penalties. The decree provides for an immediate hearing, 
and if conciliation fails a decision of the board as arbitrator with~l 
24 hours after the hearing. In the case of the failure of the board 
to agree, a referee must be appointed without delay and a decision 
rendered within 24, hours after a hearing. In case of difficulty in 
agreeing upon appointment of a referee, the Minister of. Munitions 
may himself designate a referee or may himself render a decision 
upon the matters in dispute. The decision of the arbitration board 
or of the referee becomes effective immediately upon its approval by 
the Minister of Munitions, and if any employer or the employees 
refuse to comply with the decision the establishment or the em
ployees shall be immediately placed under military control. 

The text of the decree follows:. . 

TEXT OF DECREE OF MINISTER OF MUNITIONS OF lANUARY 17,1917, FOR 
REGULATION OF DISPUTES IN MUNITIONS FACTORIES. 

ARTICLE 1. Employers, workmen, and salaried persons in private establish
ments, factories, und I'ntel'pl'ises engaged In the manufacture of armaments, 
munitions, and war materials, shull, in case of a dispute of a collective nature 
relating to conditions of labor, not be permitted to break the contract of labor, 
nor to stop or cease work before having submitted the questions in dispute to 
conciliation and arbitration, such liS are provided for in the following articles. 

ART. 2. There shall be established under the supervision of the Minister of 
lIIunitions, in such districts as shall be determnied by him for this purpose, a 
permanent board of conciliation and arbitration composed of an equ~ number 
of representatives of employers and workers, but not less than two of each 
class. These repr~sentatlves are to be exempt from military duty. 

ART. 3. The collective differences shall be stated by a declaration made to the 
Controller of Labor, either by the employer or his representative or by a work
man bearing a written authorization, free of stamp duty, signed by at least 20 
other workmen. 

ART. 4. The Controller of Labor shall notify the Boar~ of Conciliation and 
Arbitration, provided for In article 2, and advise the Minister of Muntions, 
who shall designate a repres~ntative of his office to appear before the commit
tee for the hearing. 
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The committee shall assemble at the local mayor's office without undue delay, 
hear the parties one or more times, and It terms of conciliation are not reached 
by them, It shall Issue, within 24 hours after the last hearing its decision as 
arbitrator which shall be placed on record and signed by each member of the 
committee. -

AlIT. 5. If a unanimous decision can not be rendered by the arbitrators, they 
shall designate one or more referees. If an agreement is not rea9hed as to 
this appointment, the Minister of Munitions has the authority either to ,desig
nate refel'ees or to referee the dispute himself, 

AlIT. 6. The referee or referees summoned without delay by the Controller of 
Lllbor, shall hear the arbitrators and the parties, and within 24 hours after 
the hearing shall render their decision In a written report. 

The decision of the arbitration board provided for in articles 4 and 5 shall 
be In force as soon as it has been offi<\lally approved by the Minister of Muni
tions or by his order. and been posted In the workrooms by the employer or, 
If he falls to do so, by the Controller of Labor, at the expense of the employer. 

AlIT. 7. If the Minister himself acts as referee, his decision shall be published 
and becomes effective in the same manner. 

AlIT. 8. If the employer refuses to conform to the decision of the arbitration 
board, the Industrial establishment shall be placed under military control In 
accordance with articles 58 and 60 of the law of July 3, 1877, amended by the 
laws of March 5, 1890, July 17, 1898, April 17, 1901, March 27, 1906, and 
July 23, 1911. • 

AlIT. 9. If the decision of the arbitration board orders the payment to the 
workmen, In accordance with the decree of August 10, 1899, of sums, supple
mentary to the wages, or otherwise, and if the employer refuses to conform to 
such order, the administrative personnel of the Industrilil establishment shall 
be placed, in virtue of the disposition above mentioned, under military control 
for the purpose of effecting the necessary payments. 

The sums necessary to muke these payments shal~ be advanced 'by the Min
Istry of Munitions, to be subsequently retained from sums due to the employer 
by the State. 

ART. 10. Should there be workmen refusing to comply with the arbitrator's 
decision, they shall be placed under military control in accordance with article 
5, paragraph 8, or of articles 58 and 60 of the law of July· 3, 1877, before cited. 

AlIT. 11. Whenever the Controller of Labor is served with a notice of a col
lective dispute, he shall immediately give notice of it to the district military 
authority. 

From the time of the notification of the Controller of Labor of the dispute 
until the posting of the decision of the arbitration board the above-named mili
tary authority shall place under military control (in conformity with articles 
58 and 60 of the law of July 3, 1877, amended by the laws of March 5, 1890, 
July 17, 1898, April 17, 1901, March 27, 1906, and July 23, 1911) the entire 
directing administrative personnel and the working force of the estll;blishment, 
so that order and continuity of production may be maintained. 

AlIT. 12. The provisions of the arbitral decision, rendered for one or more 
establishments or for one or more classes of workers, may, by decision of the 
Minister of Munitions, be made applicable in the district affected, to all or a 
portion of the other establishments in this district or to other occupational 
groups which may be found In comparable conditions. 

AlIT. 13. The provisions of this decree are not applicable to mobilized per
SORS, for whom the conditions of work shall continue to be determined by the 
Controller of Labor, in conformity with the normal and current conditions in 
the speCific occupations in the district. 

o 
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WELFARE WORK IN BRITISH MUNITION FACTORIES. 

INTRODUCTION. 

The British Health of Munition Workers Committee was ap
pointed in the middle of September, 1915, by the Minister of Mu
nitions, with the concurrence of the Home Secretary, "to consider 
and advise on questions of industrial fatigue, hours of labor, and 
other matters affecting the personal health and physical efficiency of 
workers in-munition factories and workshops." 

The composition of the committee is as follows: 
Sir George Newman, M. D., chairman. 
Sir Thomas Barlow, Ba'rt., K. C. V. 0., M. D., F. R. S. 
G. Bellhouse, Factory Department, Home Office. 
Prof. A. E. Boycott, M. D., F. R. S. 
J. n. Clyries, M. P. 
E. L. Collis, M:. B., Factory Department, Home Office. 
,v. M. Fletcher, M. D., F. R. S., secretary of Medical Research 

Committee. 
Leonard E. Hill, M. B., F. R. S. 
Samuel Osborn, J. P., Sheffield. 
Miss R. E. Squire, Factory Department, Home Office. 
Mrs. H. J. Tennant. 
E. H. Pelham" secretary. 

The committee took evidence in various industrial centers from 
employers, representatives of workers, and other interested persons1 

and made numerous special studies and investigations. In addition, 
members haye yisited a large number of factories and workshops, 
and discussed matters with the management, with foremen, and with 
indiyidual workers. With this information, and having the advan
tage of the special knowledge and experience already possessed by 
members of the committee, it has published up to the present time 
(April, 1917) 15 memoranda, dealing with one or more of the sub
jects intrusted to it. 

As these memoranda are the work of a committee especiJI.1ly quali
fied by technicallrnowledge and special experience, and as they con
tain many suggestions and recommendations made with the purpose 

5 



6 WELFARE WORK IN BRITISH MUNITION . FACTORIES. 

of securing maximum output over a period of months, or even years, 
and at the same time safeguarding the health and physical efficiency 
of the workers, it is believed that their reproduction at this time may 
be of value in a, similar way to industry and labor in this country. 
The memoranda have been arranged in three groups, the related 
subjects being brought together, and are reprinted as bulletins of the 
United States Bureau of Labor Statistics under the following titles: 

(The list here given contains only the memoranda of the Health of 
Munition·Workers Committee. Each of the bulletins; however, in
cludes also other official and nonofficial material dealing with related 
subjects. The contents of Bulletins 221 and 223 !!ore given in full at 
the end of this bulletin.) 

BULLETIN NO. 221, ROUBS, FATIGUE, AND XL'LTR Ill' BBITISR MUNITION 
FACTOBIES. 

Sunday Labor (Memorandum No.1). November, 1915. 6 pp. 
[Cd. 8132.] 

(Summarized in MONTHLY REVIEW of the U. S. Bureau of Labor Statistics, 
May, 1916, pp. 66, 67.) 

Hours of Work (Memorandum No.5). January, 1916. 9 pp. 
[Cd. 8186.] 

(Summarized in MONTHLY REYIEW, June, 1916, pp. 77-79.) 

Statistical Information Concerning Output in Relation to Hours 
of Work (Memorandunl No. 12). (Report by H. M. Ver
non, M. D.) August, 1916. 11 pp. [Cd. 8344.] 

(Summarized in MONTHLY REVIEW, December, 1916, pp. 105-119.) 

Industrial Fatigue and its Causes (Memorandum No.1). Janu
ary, 1916. 11 pp. [Cd. 8213.] 

(Summarized in MONTHLY REVIEW, June, 1916, pp. 79-81.) 

Sickness and Injury (Memorandum No. 10). January, 1916. 10 
pp. [Cd. 8216.] 

(Summurized in MONTHLY REVIEW, June, 1916, pp. 88-90.) 

Special Industrial Diseases (Memorandum No.8). February, 
1916. 8 pp. [Cd. 8214.] 

(Summarized in MONTHLY REVIEW, June, 1916, pp. 83--88.) 

Ventilation and Lighting of Munition Factories Ilnd Workshops 
(Memorandum No.9). January, 1916. 9 pp. [Cd. 8215.] 

(Summarized in MONTHLY REVIEW, June, 1916, pp. 81-83.) 

The Effect of Industrial Conditions Upon Eyesight (Memorandum 
No. 15). October,1916. 8 pp. [Cd. 8409.] 

(Summarized in MONTHLY REVIEW, April, 1917, pp. 538-540.) 

BULLE'lllN NO. 8211, WELFAltE WOBlt IN BBITISR MUNITION FACTOBIES. 

Welfare Supervision (Memorandum No.2). December, 1915. 'I 
pp. [Cd. 8151.] 

(Sullllilurized ill MONTHLY REVIEW, Muy, 1916, pp. 68, 69.) 
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Industrial Canteens (Memorandum Xo. 3). November, 1915. 7 
pp. [Cd. 8133.] . 

(Summarized in lIIONTHLY REVIEW, lIIay, 1916, pp. 69, 70.) 
Canteen Construction and Equipment (Memorandum No.6). (Ap

pendix to Xo. 3.) January, 1916. 7 pp. and plates. [Cd. 
81!)!).] 

(Summarized in MONTHLY REVIEW, June, 1916, p. 91.) 

Investigation of 'Workers' Food and Suggestions as to Dietary 
(Memorandum No. 11). (Report by Leonard E. Hill, F. R. 
S.) August, 1916. 11 pp. [Cd. 8370.] 

(Summarl~ed in MONTHLY REVIEW, January, 1917, Pll. 56, 57.) 

Washing Facilities and Baths (Memorandum No. 14). August, 
1916. 8 pp. [Cd. 8387.] 

(Summarized in lIIONTHLY REVIEW, Japuary, 1917, pp. 150, 151.) 

BtrLLETIJI' llO. 823, EKPLOYKEllT OF WOKElII' AlII'D ltrVElII'ILES IlII' GlI.EAr 
BlI.ITAIlII' Dtrll.III'G THE WAlt. 

Employment of Women (Memorandum No.4). January, 1916. 
10 pp. [Cd. 8185.] 

(Summarized in MONTHLY REVIEW, June, 1916, pp. 74-76.) 

Juvenile Employment (Memorandum No. 13). August, 1916. 8 
pp. [Cd. 8362.] 

(Summarized in lIIONTHLY REVIEW, December, 1916, pp. 92-97.) 

In the present bulletin there is first presented a summary of the 
more important suggestions and recommendations of the committee. 
This is followed by a statement relating to the legal regulation of 
welfare work in Great Britain and reproducing the text of the 
provisions for securing the welfare of workers in factories and work
shops, as set forth in Part II of the Police, Fjlctories, etc. (Miscel
laneous Provisions) Act, 1916. An article on 'the value of welfare 
supervision to the employer by B. Seebohm Rowntree, director of the 
welfare department of the British Ministry of Munitions, is also 
included. The five memoranda in regard to welfare work are then 
reproduced in full. 

SUMMARY OF THE COMMITTEE'S CONCLUSIONS. 

In its study of 1V elfare 8upervision among mUnition workflrs, 
Memorandum No.2, the committee found that" almost more im
portant than the immediate or technical environment in which work 
is carried on and the length of hours during which the workers are 
employed" are four chief influences which affect industrial efficiency, 
namely, questions of housing, transit, canteen provision, and indi
,"idual welfare of the employees. The committee suggests that the 
influx of workers in certain districts has seriously overtaxed housing 
accommodations; that many workers, because of inability to obtain 
housing accommodation near the factory, are compelled to travel to 
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and from wor~ occasioning much loss of time; that the provision of 
facilities for obtaining a hot meal at the factory is often inadequate, 
especially for night workers; and,finally, that without special ar-' 
rangemEmt by which the management may deal with the numerous 
problems of labor efficiency and the personal welfare of the em
ployees, there can not fail to be diminished output, discontent, and 

- unsmooth working. . 
It is stated that welfare supervision has already been undertaken 

'in a number of munition factories and testimony of managers is given 
commending the services rendered by welfare supervisors. In one. 
factory, where men only are employed, an educated man devotes all 
his time to matters concerning welfare, in particular supervising 
safety appliances, organizingnrst-aid staffs and canteen accommoda
tion, and in cases of injury and sickness visiting the workers at their 
homes. Instances of the successful work of women supervisors are 
mentioned,and employers stated to the committee that the presence 
of a capable woman of broad sympathies has in itself provided the 
best and quickest aid to the solution of many of the problems affecting 
women's labor by which they are assailed. The committee suggests 
that helpful oversight i~ especially needed in the case of women and 
girls if the highest and most enduring efficiency is to be attained, and 
recommends for this purpose the appointment of a competent woman 
of ",.xperience and sympathy, tactful and sensible in her dealings with 
others, who should concern herself with the various questions and 
issues raised in respect of the conduct of forewomen toward women 
workers, of the character and behavior of fellow women workers, of 
the maintenance of suitable and sufficient sanitary accommodation, of 
the worker's own state of health, of her capacity to withstand the 
physical strain and stress of .work, and of her power to endure long 
hours, overtime, or nightwork. Welfare supervision in factories 
where not less than 500 men and 100 boys are employed is strongly 
urged. 

The duties of welfare supervision as outlined by the committee 
include the following: 

1. To be in close touch with the engagement of new labor or, when 
desired, to engage the labor. 

2. To keep a register of available houses and lodgings, to inform 
the management when housing accommodation is inadequate, and to 
render assistance to workers seeking accommodation. 

S. To ascertain the means of transit used and the length of time 
spent in traveling; to indicate the need of increased train, tram, or 
motor service; or to suggest modification of factory hours to suit 
existing means of transit. 

4. To advise and assist workers in regard to feeding arrangements; 
to investigate the need for provision of canteen facilities or any in
adequacy in the provision already made; and to supervise the man
agement of such canteens. 
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5. To investi~ate records of sickness and broken time arisinO' 
therefrom; and In cases of sickness to visit, where desired, the hom~ 
of workers. . 

6. To investigate and advise in cases of slow and inefficient work 
or i!lcapacity arising from conditions of health, fatigue, or physical 
stralD. 

1. To consider, particularly for delicate and young workers, all 
Cjllestions of samtation and hygiene affecting health and physical 
efficiency, and to supervise the conditions of nightwork, Sunday 
work, long hours, and overtime. . . 

8. To advise on means of recreation and educational work. 
9. To investigate complaints and assist in the maintenance of 

proper discipline and good order. 
10. To keep in touch with responsible organizations having for 

their object the promotion of the welfare of the worker. 
In its memorandum on Industrial canteens (Memorandum No. 

3) the committee sets forth the proposition that productive output in 
regard to quality, amount, and speed is largely dependent upon the 
physical efficiency and health of the workers, which in turn are de
pendent upon nutrition, and that a dietary containing a sufficient 
proportion and quantity of nutritive material, suitably mixed, easily 
digestible, and obtainable at a reasonable cost is essential. The con
"iction is expressed that "in the highest interest of both employer 
hnd worker proper facilities for adequate feeding arrangements 
should be available in or near, and should form an integral part of, 
tile equipment of all modem factories and workshops." Many em
ployers, it is pointed out, have established industrial cantee:rlS, and 
this practice" has abundantly justified itself" from a business and 
commprcial point of view," and in the opinion of the committee 
"tha time has come for a large extension of this method of solving 
tLe problem" oj' supplying suitable food at a low price for lar.ge 
numbers of persons at specified times. Speaking generally, the 
accommodation provided accoros with one or other of the following 
types: 

(1) An available room for the workers to eat their prepared food; 
(2) a room furnished with a "hot plate" or "warming cupboard" or 
provided with hot water; (3) a refreshment barrow to perambulate 
the workshops at appointed hours (particularly useful for light re~ 
freshments during long spells of night shifts); (4) a fixed refresh
ment bar or buffet; (5) a dining room supplying cheap hot apd cold 
dinners; and (6) such dining room associated with an instItute or 
club with facilitIes for rest and recreation. 

In order to insure effective results from the establishment of indus
trial canteens, certain essential conditions are suggested and outlined, 
including accessibility and attractiveness, form, construction, ~nd 
equipment, food and dietaries with suggested prices, prompt serVIce, 
convenient hours: methods of payment for meals, and management. 
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The report indicates that substantial advantages, both to employ
ers and workers, have followed the establishment of effective and 
well-managed canteens. Marked improvement in the health and 
physical condition of workers, a reduction of sickness, less absence 
and broken time, less tendency to alcoholism, and increased efficiency 
and output, a saving of time of the workmen, greater contentment, 
and better midday ventilation of the workshops are some of the 
benefits noted. 

Memorandum No.6, dealing with Canteen construction and equip
ment, is issued as an appendix to Memorandum No.3, Industrial 
canteens. It contains detailed suggestions and specifications for the 
selection of a site and the erection of these buildings, including 
methods of ventilation, lighting, and heating, external and internal 
material to be used, cooking apparatus, and kitchen and catering 
equipment. 

Supplementing Memoranda Nos. 3 and 6, Memorandum N 0.11 gives 
the result of an Investigation of workers' food and some suggestions 
as to dietary, by Leonard E. Hill, one of the members of the com
mittee. Believing that it was desirable in the interest of efficiency 
to make an examination of the yalue and character of the food con
sumed by munition workers and to suggest dietaries that may be 
expected adequately to restore expended energy, the author of this 
memorandum conducted an analysis of specimen meals provided for 
munition workers at the plants, as well as those provided in hotels, 
and also of meals brought by workers from their homes. An effort 
was made. to determine the percentage of protein, fat, and carbo~ 
hydrate in the samples and the number of calories 1 furnished by 
each of these essentials which are required to replace the energy ex
pended and for the repair and growth of the body. Emphasis is 
laid upon the value of eating fresh fruit, such as apples, oranges, 
and bananas, and of avoiding the highly stimulating foods and of 
refraining from eating between meals or at frequent intervals. 

Fortunately, the cheaper foods (bread, margarine, porridge, milk, 
herrings, cheese, beans, onions, cabbages, oranges, and the cheapest 
cuts of meat) provide all the requisite nourishment and probably bet
ter health than is derived from more highly flavored and expensive 
foods which only artificially stimulate the appetite. 

It is stated that about 15 per cent of the energy expended is de
rived from protein and about 80 per cent from fats and carbohy
drates combined; also, that the energy required by a man engaged 
in fairly light munition work is about 3,500 calories. Where calcu
lations are based, as they are in this memorandum, on food as eaten, 
the minimum canteen diet mny be taken to be about 3,000 calories per 

1 The ~a)orle Is the unit of E'nergy value and Is the amount of hent required to raise 
1 IdIogram (4i pints) of watl'r through 1· cl'ntigrade (1.S· F.). 
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day, when balanced among the three classes of foodstuffs in the pro
portion of 100 grams each of protein and fat and 400 grams of car
bohydrates. An average adult woman worker seems to require from 
80 to 90 per cent of that required by men workers. 

The investigation showed" that the average canteen dinner is a 
good one, containing, as it should, an energy value of about 1,000 
('alories well distributed among the amounts of protein, fat, and car
v(JIlydrates." The cost of the meals analyzed ranged from 5d. (10.1 
cents) to Is. Dd. (34.5 cents). The analysis of meals brought by· 
workers from their homes showed a range in amount of calories from 
683.4 in case of a man on the night shift to 1,119 in the case of a boy 
15 years of age on the night shift. As respects meals served in 
women's restaurants, the memorandum gives an example of a "sen
sible meal supplied at a small cost" (12.2 cents), consisting Qf roast 
mutton, boiled potatoes, cabbage, and sirup roll, and furnishing 687 
calories; and also" an example of the unsatisfying meals which pale
faced young women may often be seen consuming in popular cafes," 
consisting of roll, butter, milk, sugar, stewed prunes, p,nd sirup, and 
furnishing only 397 calories, at a cost of 14.2 cents. 

In order to afford assistance to caterers for munition workers a 
series of daily dietaries is included. 

In Memorandum No. 14, on Washing facilities and baths, the 
committee emphasizes the fact that cleanliness is not only beneficial 
to the health and personal efficiency of workers engaged on processes 
in which poisonous materials are manipulated or where heat, dust, 
or dirt are present to an unusual degree but it also bears an important 
relation to good health and working efficiency of all workers, and 
urges the importance of providing opportunities for washing so that 
workers may be clean and tidy when they leave their places of em
ployment. Evidence before the committee seems to have clearly 
established the desire of many operatives, especially those engaged 
in heary engineering processes, for improved lavatory and washing 
nccommodations. It was found that where washing facilities have 
been provided sufficient attention is seldom paid to the details of COll

struction, with the result that lavatories quickly fall into disrepair. 
This can be avoided, it is believed, if the instal1ation is made tl'l con
form to the following requirements: Simple in construction and ar
rangement; strong and durable; sufficient and suitable in accommo
dation, so that a large number can wash together or in a short time; 

. economical in space; so constructed that it can be easil.v: cleane~; 
prmoided with ample supply of cold and hot water; so sItuated m 
the factory as to be fairly available for all for whom it is provided. 

Nailbrushes secured by chains, so tliat they can not be removed, 
should be provided; soap, preferably in liquid or powdered form, 
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should be placed in small boxes above the washing trough; and clean, 
dry towels, renewed or washed daily, should be supplied to each 
.worker, though it is suggested that a roller towel may be provided 
for every three workers but should be renewed or washed daily, or 
provided for every nine workers if it is renewed or washed after 
.each meal and at the close of the day's work. 

In addition to ordinary washing accommodations the committee· 
suggests the desirability of providing bathing facilities in many in
dustries, especially those in which workers are exposed to great heat 
and excessive dust or are brought into contact with poisonous ma
terial. For men ·a shower or douche bath is recommended as being 
Rimple and inexpensive; for women a horizontal spray at the level of 
the shoulders is suggested. The number of these baths should be suf
ncient to enable workers to have a bath at any time without appre
ciable delay; privacy should be insured; construction should be so 
carried out as to facilitate the maintenance of absolute cleanliness; 
pure water at a temperature of about 1000 F. should be used; soap 
in the form of a tablet sufficient for one bath should be provided; 
where necessary there should be provision for drying the clothes of 
workers. 

The committee emphasizes the importance of care in the mainte
nance of these baths and lavatories, and suggests that this should be 
made the definite duty of an appointed officer acting under the wel
fare supervisor, "who should keep the lavatory clean, control the sup
ply of nailbrushes and soap, and arrange that dry, clean towels are 
aYailable." 

LEG~L REGULATION OF WELFARE WORK IN GREAT 
BRITAIN. 

In the early part of the present year the British Ministry of Muni
tions established a welfare department, charged with the general 
responsibility of securing a higher standard of conditions for. all 
woman and girl workers in munition factories through welfare 
supervision, and Mr. B. Seebc,hm Rowntree, a manufacturer well 
knowh for his social studies, "Poverty," "Land and Labor," and 
"Unemployment," WaS appointed director. More recently, by the 
Police, Factories, etc. (Miscellaneous Provisions) Act, 1916, bearing 
date of August 3, 1916, important powers were conferred upon the 
Home Secretary to secure the welfare of workers in factories and 
workshops by the issue of orders regulating such matters as arrange
ments for preparing or heatiI).g and taking meals, supply of drinking 
water and protective clothing, ambulance and' first-aid provision, 
supply and use of seats in workrooms, facilities for washing, accom
modation for clothing, and supervision of workers. A notable pro-
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yision of the law is the requirement that no contribution shall be 
exacted from the workers, "except for the purpose of providing addi
tional benefits which, in the opinion of the secretary of state could 
not reasonably be required to be provided by the employer alo~e and 
unless two-thirds at least of the workers affected * * * ass'ent." 

The abolition of the certifying surgeons' investigations of acci
dents is in accordance with the recommendations of the British de
partmental committee on accidents made in 1911. That part of the 
Jaw relating to welfare work and to investigations of accidents fol
lows: 

PABT H.-FACTORIES AND 'VORKSHOPS. 

7. Prot:18ion. tor securing 'Weitareot wOfker8 in tactorie.8 alld workshop8 . .,
(1) Where It appears to the secretary of state that the conditions and circum
stances of employment or the nature of the processes carried on In any factory 
or workshop 'are such as to require special provision to be made at the factory 
or workshop for securing the welfare of the workers or any class of workers 
employed therein In relation to the matters to which this section applies, he 
may by order require the occupier to make such reasonable provision therefor 
as may be specified In the order, and if the.occupier fails to comply with the 
requirements of the order or any of them; the factory or workshop shall be 
deemed not to be kept in conformity with the Factory and Workshop Act, 190L 

(2) The following shall be the matters to which this section applies: 
, Arrangements for preparing or heating and taking meals; the supply of 
drinking water; the supply of pl'otective clothing; ambulance and first·aid ar
rangements; the supply and use of seats in workrooms; facilities for washing; 
accommodation for clothing; arrangements for supervision of workers. 

(3) Orders may-
(a) Be made for a particular factory or workshop, or for factories or work

shops of any class or group or description. 
(b) Be made contingent in reRpect to particular requirements upon applica

tion being made by a specified number or proportion of the workers concerned 
lind may prescribe the manner in which the views of the workers are to be 
ascertained. 

(c) Provide for the workers concerned being associated in the management 
of the arrangements, accommodation, or other facilities for which provision is 
made, in any case where a portion of the cost is contributed by the workers; 
but no contribution shall be required from the workers in any factory or work
shop, except for thE! purpose of providing additional or special benefits which, 
In the opinion of the secretary of state, could not reasonably be required to be 
provided by the employer alone, and unless two-thirds, at least, of the workers 
al'fected in that factory or worl.shop, on their views being ascertained in the 
prescribed manner, assent. 

(4) If, in the case of any order proposed to be made for a particular factory 
or workshop, thE! occupier, or, in the case of an order for factories or workshops 
of a particular class or group or description, the majority of the occupiers of 
factories or workshops of that class or group or description, dispute the rea
sonableness of the requirements in the proposed order or any of them, the 
objection shall be referred for settlement to a referee' selected in accordance 
with rules made under this section, but the secretary of state may so ref~r any 
objection though not made by a majority of the occupiers if he thinks desirable. 
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(5) Save as otherwise expressly proviueu in the order, the occupier Of II' 

factory or workshop shall not make any deduction from the sum contracted 
to be paid by him to any workman or receive any payment from any workman 
in respect of any provision made in pursuance of an order under this section, 
and, if he makes Rny such deduction or receives any such payment, he shall be 
guilty of an offense against the Truck Act, 1831, and shall be liable to the penal
ties imposed by ,section 9 of that act as If the offense were an offense mentioned 
in that section. 

(6) The secretary of state may make rules as to the time within which, 
and the manner in which, notice of objection to any order may be made, and 
as to the selection of and the procedure before, a referee and the cost of the 
proceedings before a referee (including the remuneration of the referee). 

(7) Any order made under this section may be revoked at any time in whole 
or in part by the secretary of state, without prejudice to the making of a 
further order. 

(8) This section shall not apply to domestic factories or workshops.. 
(9) The secretary of state may by a special order made in accordance with 

the provisions of section 126 of the Factory and Workshop Act, 1901, extend the 
matters to which this section applles to matters other than those mentioned in 
this section. 

S. Abolition of inve8tigati01!8 of accident8 by certifying 8urgeons.-(1) After 
the expiration of one month from the passing of this act it shall cease to be 
the duty of certifying surgeons to investigate the nature and cause of death 
or injury caused by accidents in factories and workshops or in premises to 
which the provisions of the Factory and Workshop Acts, 1901 to 1911, relating 
to accidents, are applied, or to send. to the inspector of the district reports 
thereof: 

P"ovided, That nothing in this section shall affect subsection (3) of section 
73 of the Factory and Workshop Act, 1901, relating to the illYestigation by cer
tifying surgeons of diseases occurring in factQries and workshops: 

Prot'ided a,lso, That it .hall continue to be the duty of the certifying surgeon 
to investigate and report upon eases of injury caused by exposure to gas, 
fumes, or other noxious I>ubstances or due to any other special cause speCified 
in instructions of the secretary of state as requiring investigation, and the sec
retlll'Y of :;.tate shall is~me instructions defining the causes of injury to which 
this provision is to apply and requiring the inspector of the district to refer 
to the certifying surgeon all such cases reported to him. It shall also be the 
duty of the certifying surgeon to investigate and report upon any case of injury 
which the inspector ·Jf the district in pursuance of any general or special 
instructions of the secretary of state may refer to him for that purpose. Tho 
certifying surgeon shall have, for the purpose of the investigation in IIny SUC!1 
case, the same powers and shall be entitled to receive the same fee as he would 
if the case had been a case to which section 73 applies.. 

(2) As from the same date the enactments mentioned in the schedule to this 
act shall be repealed to the extent mentioned in the schedule to this act. 

9. Con8truction of Part ll.-This part of this act shull be construed liS one 
with the Factory and Workshop Acts, 1901 to 1911. * * * 

13. Short title.-This act may be cited as the Police, Factories, ete. (Miscel
laneous ProviSions) Act, 1916. [Aug. 3, 1916.] 
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VALUE OF WELFARE SUPERVISION TO THE EMPLOYER.' 

BY B. REEIIOHM BOWNTllEE, DIRECTOR OF WELFARE DEPARTMENT, BKI,TISH MINISTRY 

OJ!' MUNITIONS. 

The editor asked me to write a few notes, based on personal expe
rience during 20 years, on the value to the employer of what has 
('ome to be known as" \Velfare supervision." 

Some employers tell you they do not know what this phrase means. 
This is only because it is a new name for something which has been 
carried on to a greater or lesser extent ever since there were factories. 
'Welfare supervision is simply the creation in a factory of those con
ditions which enable each individual worker to be and do his or her 
best. 

So long as factories were very small there was no need of any 
special organization to secure this end; the master knew each of his 
men personally, and if he was wise he saw that each was put to the 
work best fitted for him and worked under conditions which enablen 
him to do his utmost both for his employer and himself. But as 
factories grew larger and larger this personal relation was crowded 
out. The employer no longer knew his workers even by name. They 
came to be impersonal" factory hands" to him, who were treated in 
the mass, without individual consideration. EYen when he honestly 
llesired to do well by them it was increasingly difficult for any worker 
who had some personal grievance to get it remedied, and too little 
care was taken to suit the work to the worker and surround him with 
conditions tending to the utmost efficiency. 

Gradually it became clear that this state of things was unsatisfac
tory from every point of Yiew and many employers appointed special 
officers simply to reestablish the personal relation between them
sehes and the workers, which still exists in many small factories.. 
The special officers undertaking this work bear different names in 
different factories; but perhaps the most usual title is that of "wel
fare supervisor," which was adopted 'by the Health of Munition 
Workers' Committee when writing on the subject in relation'to 
munition factories. Both men and women welfare supervisors have 
been appointed, though the latter greatly outnumber the former, and 
it is of welfare superYision among women that the editor has more 
especially asked me to write. 

It is a subject which has been brought into some prominence 
through the recent action of the Minister of Munitions in determining 
that welfare supervisors shall be appointed in every national mnni
tion factory where women or young persons are employed. 

1 Reprinted from aD article entitled" Making a' success of the woman worker," in Sys
tem (London Edition) for June, 1916, tbrongh the courtesy of the publishers, A. W. Shaw 
Co., Cblcago, IlL 
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Some employers may think that welfare supervision is merely a 
fad. This, however, is quite a mistaken view. It is not only good 
from the worker's standpoint, but it is thoroughly sound business 
from the standpoint of the employer. As a matter of fact, it is· 
stupid to treat workers in the mass, and only through lack of insight 
do we fail to realize its stupidity . 
. For it must be remembered that Ii manufacturer's equipment is of 

two kinds-human and mechanical. What should we think of an 
employer who treated his machinery in the mass ~ As a matter of 
fact he watches his mechanical equipment with extraordinary care. 
It is continually· tested to find if there is any overstrain. A man 
goes round with an oil can all day long to see that there is no unnec
essary friction anywhere. Periodical inspections of the plant are 
made. And finally you have the engineer doing nothing else but see
ing after the welfare of the machines. It is recognized, in a word, 
that each machine must be dealt with separately. 

Now, hu~an beings are infinitely more complex and more delicate 
than machines. Notwithstanding this "hands" are taken on with 
but scant consideration of the particular work for which they are 
best suited, and little effort is made to interest them in what they are 
going to do or to create in them a desire to succeed. A sensitive girl 
may be engaged by a rough-tempered foreman and put to work 
without a word of encouragement in a; great room full of strangers 
under the supervision of a nagging overlooker. Although she may 
neyer have been in a factory before she is expected from the first day. 
to work a; 12-hour shift, sometimes in a very bad atmosphere, and 
often but scanty provision is made to enable her to get a good meal 
in the middle of the day amid comfortable and restful surroundings. 
Need we wonder at it if her work is inefficient ~ A girl will never do 
the best for her employer or for herself under such conditions. 

If only employers would treat their employees with as much con
sideration as they do their machines they would have less difficulty 
in getting satisfactory output. 

The editor has put to me SOlUe specific questions as to everyday 
difficulties. I will seek to answer them seriatim, along the lines I 
have indicated. 

First of all, how long can WOlUen work efficiently ~ 
It is impossible to lay down any hard and fast rules as to the nulU

~er of hours girls can work with advantage. It depends upon the 
severity of the labor, the conditions under which the workers live 
at home, the transit facilities, the atmospheric conditions in the 
factory, and the wages paid. But, broadly speaking, I think that 
the demand of the workers for a 48-hour week is based upon reason. 
The advantage of going below it is doubtful, Rnd I am pretty sure 
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that, as a rule, there is little, if any, use in going much above it 
except for short periods. Generally speaking, then, I should say th~ 
employer is wise who works his women and girls for 8} hours per day 
from :Monday to Friday, and for {) hours on Saturday. I question 
whether it ever pays to keep on working girls for more than 54: hours 

. '. n ~eek. .As for the 60-hour week, it is most unsatisfactory . 
.\. short break of, say, 10 minutes in the middle of the morning is a 

distinct advantage. There is much evidence to show how great a 
relief it iR to the workers, many of whom come away from home with 
no-bl'eakfast, or an inadequate one, and. are thus enabled to get a little 
lunch. In some munition factories milk is being sold to the workers 
during this break, which is an excellent plan. In many they are 
allowed to go to the canteen for tea or other refreshments. 

I am asked whether it is desirable for women to work at night. 
Certainly not; but if for any reason-as, for instance, the exigencies 
of war time-it is absolutely necessary, then it is far better to work 
women on 3 shifts of 8 hours than to work two shifts of 12 hours. 

Next comes the question of canteens. Are they worth while ~ The 
Americans recognize much more fully than we do the advantages of 
oyontl ~ .. .teen arrangements in the works. 'Ye have 'all heard that" a 
man can be neither a statesman, a philosopher, a poet, nor a lover 
unless he has had something to eat during the last 48 hours." This is 
doubtless true, but it is just as true that unless girls in a factory can 
get a comfortable midday meal they can not be expected to do a good 
afternoon's work. I have heard many employers speak of comfort
able mess rooms as luxuries and fads, and of a good canteen as iri
voh"ing a capital expenditure which brings in no return. 

Nothing is further from the truth. Employers know perfectly well 
that if they themselves lunch hurriedly on badly cooked and imnutri
tious food their work suffers, and what is true of them is true of their 
workers. If we want them to do a good afternoon's work we should 
give them a restful dinner hour and see that nutritious food is avail
able. There is some truth·in a remark I once heard that" left to 
herself a woman always tends to live upon cake," and this is a danger 
which should be guarded against in the canteens. 

Another of the general conditions which a wise employer will carry 
out in his factory is to see that the ventilation of his workrooms is 

" good, that they"are adequately warmed, that the air is fresh, and that 
they are well lighted. We are quite alive to the importance of these 
things in our own offices. When the air is stuffy we find that our 
brains are sluggish, and we open the window. If we are too cold or 
too hot, and if the sun is shining in our eyes, or the artificial lights are 
too strong or too weak, we remedy the defect, because it interferes 
with our work. . 

M149°-Bull. 2"22-17-2 
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Yet we wander through our workrooms, seeing such defects multi
plied indefinitely, and wholly fail to realize that the workers are just 
.as sensiti veas we are, and that it is extremely bad business to handi
cap them by irritating conditions. Indeed, we grumble at the Home 
Office inspectors and call them faddists because they insist upon a 
certain minimum in the way of ventilation and lighting. 

Turning from general conditions, which a wise welfare supervisor 
will constantly be watching, I should like to say a few words with 
regard to the more personal side of her work. Employers hardly 
recognize the importance of a girl's first introduction to our factories. 
It may make all the difference if, instead of being hurriedly engaged 
by a foreman, her first interview is with the welfare supervisor. The 
latter, after ascertaining her qualifications and deciding to employ 
her, can have a talk with her about her future and try to interest her 
in it, making her feel both that the firm intends to do "the square 
thing" by her, and that she must do "the square thing" by the firm. 
After this, for a time at least, the welfare supervisor should keep 
closely in touch with the newcomer, visiting her at the end of a day 
or two to see how she is getting on, and inquiring whether she has 
any difficulty that can be removed, and after this paying her peri
odical visits so long as may be necessary. 

Great care must, of course, be taken in the selection of the super
visor. She should have a real love for girls, and be methodical and 
of businesslike habits, and she should in the best sense of the word 
be· a lady. The term ·is no doubt ambiguous, but it does connote cer
tain qualities of tact, gentleness, and honor, and a dignity seldom 
asserted and seldom challenged. 

For it will be her business to keep in touch with all the girls under 
her charge. They should feel that she is their friend. One of the 
great difficulties in even the best organized establishments is to secure 
perfect justice in the treatment of every worker. Although the gen
eral rules may be perfectly fair and reasonable, there must always be 
a few exceptional cases in ,which a worker may have a real griennce. 
Yet it may be impossible for her to put the point to her overlooker. 
On the other hand, she will not be afraid to explain her particular 
grievance to a sympathetic welfare supervisor. By this means the 
management may frequently gain information as to these petty 
tyrannies and the like which occasionally lower the efficiency of a 
workroom in apparently mysterious fashion. . 

There is a rule, I believe, at a certain factory in America that no 
worker may start in the morning if she has any grievance or cause 
of irritation against the management. The employee who suffers 
under a sense of injury will never be able to do herself justice, argue 
the management. Consequently any such grievances are cleared up 
first thing in the morning, before the operative starts work. 
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Thel'e are a number of causes which may ad\'ersely affect the effi
ciency of women workers which a welfare supervisor can remove. 
For instance, a girl may be worried by ill health at home. This 
worry will prevent her from attaining her normal output. But a 
chat with the welfare supen'isor will often lead to some means being 
found for relie\'ing the strain upon the gir1's mind. This may take 
the form of a suggestion from the supervisor that the firm might 
make a small advance to meet the abnormal expenses of the house
hold if the case proves to be genuine. On the other hand, the mere 
fact that someone at the works has sympathized with the girl about 
her home trouble will make her feel herself to be a member of the 
fnctory family. 

It would be difficult to enumerate all the direct and indirect in
fluences whieh such a worker exercises over a factory. But one thing 
is certain. Her work not only increases the efficiency of the girls 
under her charge, but it tends to attract a better type of worker. 
1\Iany employers can show how they have been able to obtain girls 
with better education and from better homes through' the work of 

I wt'!fare supe.rvisors at the fact~ry. Now rough, unskilled labor is 
seldom cheap in the long run. And everything that tends to in

: crease the personal rt'sponsibility and the efficiency of employees 
will help to give him a higher rate of output. 

A good illustration of the advantage of treating employees in
di"idually inf;tead of in the mass is in the mean's adopted to reduce 
the amount of broken time-and this is work in which a welfare 
supervisor may be of great assistance. 

The following t'ffective way of keeping a grip on the time broken 
by individuals has been adopted in a large factory, with excellent 
results. An attendance chart was arranged on which is entered each 
day every absentee. In .the first column the worker's number is 
written, in the second her name, and against each name a square is 
allowed for each day of the week. If a girl is away in the morning 
without any reason being given, the fact is recorded by a heavy full 
stop in the extreme top left-hand corner of the square allocated to 
thnt day. If she is away in the afternoon a similar dot is placed in 
the bottom right-hand corner. Should the reason for her absence 
prove to be unavoidable-e.g., ill health-the dot is transformed into 
a cross, which represents an unavoidabl~ absence, as distinct from un-
justifiable time breaking. ' 

Now, by looking at a chart of this sort, which extends on each page 
for three months, it is possible to see at a glance-

(a) Which girls are keeping bftd time. 
(b) What departments are keeping bad time. 
(c) Whether time is frequently broken on any' particular day, 

e. g., Saturday or Monday. 
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In the case of girls this chart~ should either be prepared in the 
welfare supervisor's office-the necessary facts being supplied daily 
by" the time office-or if prepared elsewhere should be sent to the 
welfare supervisor at least once a week. It then becomes her busi
ness to take up the matter with any employee who is keeping bad 
time, and to find out what the real cause is and seek to remedy it. 

The cause for keeping bad time usually falls under one of the fol
lowing headings: 

(a) A specific illness, such as scarlet fever, which may keep a. 
girl away for several weeks. 

(0) Occasional illness, which may show that the girl's general 
state of health is poor. 

(c) Slackness, which may be caused by either dislike of or distaste 
for the work. 

(d) Possibly demands of parents that the girl shall do housework 
at certain times. 

It is ob"ious that these causes can not be remedied in any whole
sale way, nor can bad time keeping be effectively dealt with by severe 
disciplinary reguIa:tions. It is worth the employer's while to treat 
each case individually, and this can best be done by the welfare 
supervisor." This is much more effective than to send a clerk or It 

busy foreman concerned with a multitude of other matters to inter
view a' girl who has broken time. If a tactful woman asks the girl 
quietly just why it is that she is breaking time she will often get an 
illuminating answer. If the girl is anemic or otherwise unwell she 
can encourage her to adopt health rules that will make her stronger. 
If she is merely wearied by the monotony of the work she can try 
and interest her in it. In any case she can get a personal approach 
to the girl, who knows that although the welfare supervisor is an em~ 
ployee of the firm she is not in the usual simse " in league" with the 
management. By constant care a good welfare supervisor is able 
materially to reduce the amount of broken time. 

In addition to the chart describe'd above, which deals with indi
"idual workers, it is worth while to prepare weekly statistics in 
which the average amount of broken time is shown for "each depart
ment. In these statistics two sets of figures should be given. The 
first, a column showing the amount of time broken from all causes, 
whether satisfactory or otherwise, and whether with permission or 
otherwise; the second, a column "from which are eliminated all 
ubsences which have extended over a whole week. These will almost 
certainly'be due either to illness or to absence with leave, and rna); 
safely be deducted from the time unsatisfactorily accounted for. 

I do not think it is worth while to attempt to distinguish statisti
cully between satisfactory and unsatisfactory causes of broken time 
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where this only extends to a day or two, as illness is so frequently 
gil-en as the cause of absence when really it is only the excuse. 

These weekly statistics are valuable means of comparing the time 
keeping in each department. Where this is bad this will probably 
be found to be due to one or more of these causes: 

(a) A slack foreman; 
(b) Bad working conditions; 
(e) Too much overtime; 

any of which. are capable of being remedied. 
A point that arises in appointing a welfare supervisor is, of course, 

the cost of such an officer. But this expenditure should be considered 
not merely as an additional outlay but as a legitimate expense for 
improving the efficiency of the staff. A small firm can generally 
fecure a suitably trained person for £2 ($9.73) per week. Larger firms 
should pay from £3 to £5 ($14.60 to $24.33) per week, if they desire a 
worker conversant with all the subtile difficulties that arise in hand
ling large numbers of women. 
If there are 500 girls working in a factory and the management 

pays £150 ($729.98) a year for such a supervisor, she is costing the 
firm less than lid. (3 cents) per worker per week. If the average rate 
of wages is 12s. ($2.92) per week, the supervisor is costing the firm-1 
per cent of the annual wages bill. If they are paying their girls an 
average of £1 ($4.87) per week she will only cost 0.6 per cent of the 
wages bill. . 

I f, as a result of a more contented personnel, one does not get 
far more than lid. (3 cents) of extra output per week from each girl, 
then something is very much amiss. It is certain that such a worker 
is an economy in every sense of the word. She saves the manager from 
worrying over the thousand and one points that can be dealt with by 
women far better than by the best business man. Consequently she 
frees the executives for more important work. 

It is clear that the whole success of welfare supervision will depend 
upon two things-firstly, the employer's recognition of its importance, 
and, secondly, the personality of the welfare supervisor. 

After more than 20 years' experience of welfare supervision in my 
own factory, I am thoroughly convinced of the wisdom of appoint
ing welfare supervisors where large numbers of girls are employed. 
They not only promote the well-being, the health, and efficiency of 
the girls, but they save the management an enormous amount of 
trouble. And it must be remembered that an increase of efficiency is 
important not only to employers but also to the workers; for there 
can not be progressive improvement in wages unless there is progres
si'-e improvement in methods of production. 
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WELFARE SUPERVISION.l 

[Memorandum No. II.] 

1. Varied and, complex influences are to-day adversely affecting the 
efficiency of munition workers, and amongst them certain conditions, 
outside the ordinary undertakings of factory management, appear 
to be almost more important than the immediate or technical en
vironment in which work is carried on and the length of hours dur
ing which the workers are employed. Four of the chief influences 
thus affecting industrial efficiency concern questions of (a) housing, 
(0) transit, (c) canteen provision, and (d) the individual welfare of 
the employee. ' 

(a) The sudden influx of workers in certain districts has so over
taxed the housing accommodation that houses intended for one family 
are now occupied by several, and the same bed may be used by day 
and night. Before satisfactory schemes can be formulated for im
proving housing accommodation the extent to which present accom
mod.ation is inadequate must be ascertained and the- whole problem 
carefully considered by suitable officers. 

(0) In some districts no local accommodation whatever can be 
obtained and workers are, therefore,compelled to travel every morn
ing and evening to and from the factory in overcrowded trams and 
trains of which the times of departure and arrival may involve wait
ing, delay, and serious loss of time to both employer and workman . 
. Cases have come to the knowledge of the committee where workers 
have to leave home daily before 5 R. m. and do not return before 
10 p. m., thus leaving barely six hours for sleep. Improved facilities 
for transit may contribute materially to the solution of the housing 
problem; but until the principal factories in a district can render 
accurate data of numbers, of distances, and of the practicability of 
cooperative arrangements the transit companies can not have reliable -
estimates of the problem before them or properly instructed agents 
with whom to cooperate. 

(c) Again, the provision of facilities for obtaining a hot meal at 
the factory are often inadequate, especially for night workers. Fre
quently the arrangements made for heating carried food are also 
wholly insufficient. Again, workers who are poorly lodged may be 
unable to obtain appetizing and nourishing food to take with them; 
others living long distances from the factory may have little or no 
time to spare for meals and thus have to rely on what they carry 
with them to sustain them during the day. Yet the munition worker, 
like the soldier, requires good rations to enable him to do good work; 

1 See also .. Welfare work in Great Britain," Summary of book on Welfare Work: 
Employers' Experiment. fol' Impl'ovlng Welfllre Work In }"actorles, by E. Dorotbea 
Proud (London. G. Bell & Sons (Ltd.), 1916). XVII, 363 pp. In MONTHLY REVIEW, 

December, 1916, pp. 81-88. 



WELFARE SUPERVISION. 23. 

moreo\"er, many of these workers are only boys and girls. Advice and 
assistance is therefore required in large factories in regard to the 
Letterment of feeding arrangements; where canteen aCCommodation 
is provided its management calls for effective supervision. 

(d) Lastly, the rapid growth of commercial undertakings, and in 
particular of munition works, makes it difficult or impracticable for 
the management to deal, unless by special arrangement, with the 
numerous problems of labor efficiency and the personal welfare of 
the employee. Y tit, without some such special arrangement, there 
can not fail to be diminished output, discontent, and unsmooth work· 
ing. In matters of discipline, output, and long or exceptional exer
tion, the state of mind of those who are actually at work is all 
important. . 

.. One IneVitable result of the growth of large industrial concerns," writes a 
large employer of labor, .. has been the loss of the possibility of any real per
sonal relationship between the empleyer (whether a single individual or a 
board of directors representing shareholders) and the great mass of the em
ployees. Where the employees number several thousands it is manifestly a 
physical impossibility for the employers or directors to be in personal touch 
with them all. Those employers. therefore, who recognize that their responsi
bility toward their employees involves duties beyond those realized through 
the medium of the wage office, have to seek to fulfil these obligations by other 
means. This has led to the establishment in not a few large factOl'ies of an 
organized system of what is called social or welfare work, carried on by 
specially trained men and women, whose main duty is to humanize inchtstrinl 
~ndltions of life and to foster and keep . alive those right relationships which 
are the basis of a well-ordered and harmonious community, The best welfare 
work that can be done is for the employer to see that the conditions of labOl' 
are satisfactory as regards wages, health conditions in wOI'krooms. and the 
considerate treatment of employees by their immediate superiors, These are 
essentials upon which, as a basis, any system of welfare work must be founded, 
If the welfare workers have the confidence of the employees, and are always 
In touch with them, they will naturally be the medium whereby matters 
occasioning dissatisfaction or misunderstanding can be investigated and put 
right. By suggesting and adVising upon improvements in conditions of work 
thnt may be helpful on the business side, by Initiating and supervising recrea
ti\'e and other clubs, societies and classes, by visiting the sick. by endeavoring 
to foster the spirit of good fellowship amongst all grades of employees. and by 
being ready to give advice and assistance in matters affecting individual em~ 
ployees personally and privately-by these and other methods welfare workers 
may fid!! lIleans of giving practical effect to the desire of employers to realize 
their obligations toward their workers," 

On these four grounds, welfare supervision is now receiving the 
attention of the more enlightened employers, 

The success or failure of such work depends upon the spirit in 
which it is approached and not simply upon the means and organiza
tion devised for the purpose. "Successful welfare work in a fac

. tory," writes another large employer, "does not depend upon expen
sive equipment or vast organization, but the smallest factory and 
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humblest organization if worked in the right spirit will show good 
results in the character and well-being of the workers." It must not 
be regarded as something outside the ordinary factory management 
or extraneous to it, but as a vital and integral part of the whole dis
cipline. and right organization of the business to be shared in by a11, 
directors, foremen, and employees, as well as by the duly authorized 
welfare- supervisor. The same employer adds, "the economic results 
have justified the trouble and expense." 

2. Further, in the course of visits to factories the committee have 
frequently found various difficulties in existence unknown to or un
appr6ciatedby the management. In the past these difficulties have 
not been s@ great as they are to-day and hence no one has been given 
the duty of inquiring into their existence and of devising means to 
rectify them. Yet without such inquiries, carefully pursued, these 
adverse conditions can not be brought to light; and without some 
person specially appointed or designated for the purpose by the man
agement there is no one whose duty it is to discover and apply 
remedies. It is obvious that neither the employer nor the workman is 
sufficiently disengaged to undertake such obligations. 

3. 'Welfare workers already exist at a number of factories, 30 of 
which sent representatiyes.to a conference held at York in 1913, and 
the number has largely increased since. The duties fulfilled by these 
workers, who have generally been intrusted with the supen-ision or 
females and young persoris, have varied in accordance with local 
requirements and the size and character of the factory. They have 
included: (a) Engaging workers; (b) controlling the dining room 
and kitchen; (c) innstigating complaints; (d) supen-ising cloak
rooms and lavatory accommodation; (e) suggesting improvements in 
terms and conditions of employment; (I) assisting and advising in 
matters affecting the workers personally and privately; (g) visiting 
the sick; (h) organizing gardening, clubs, gymnasiums, and holiday 
excursions; and (i) supervision of first aid. Evidence gathered from 
places where individuals have been appointed to supen'ise personally 
the welfare of the factory worker on the lines here indicated has 
fully established the value of this kind of supervision. The com
mittee are satisfied that the well-being of the 'Workers is being 
affected and their output reduced by the absence of that superv\sion. 

4. vVeIfare supervision is already undertaken in a number of mu
nition factories. The proprietors of one of the largest, after describ
ing the work of a department which has organized housing, transit, 
and catering for some thousands of workers, write: 

As we feel it highly desirable that the workpeople should keep tIieir minds 
occupied with healthy recreation while they nre nwny from the works, which 
J'eflects directly upon their efficiency in the worl,s, we have appointed !l chuplain, 
who, before taking orders, served severnl years in n large engineering fit'!U 

!lnd hns ImuwJedge of workpeople, This chapltlin's duties tiller alia will be to 
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settle disputes among the families living in the bostels, to generally look after· 
the ('hilden, to organize concerts and healthy recreation, and to generally assist 
In the welfare of the people. "'e have, therefore, decided to erect a large 
thelltel' as a cinema and concert hall, and· suitable entertainments will be or
glluized, • • • A quulified doctor and surgeon Is being appointed. and we 
huve also taken over a small operating theater and infirmary where cases of 
illness can be removed from the hostels. 

At another factory, where men only are employed, an educated. 
man devotes all his time to matters concerning welfare;' in particu ... 
lar, he supervises safety appliances, organizes first-aid stations and 
cllnteen accommodation, and in cases of "injury or siclmess visits the 
wOl'kers at their homes.. Yet another munition firm, who. carefully. 
attend to the surroundings and physical comforts of their men in such 
matters as heating and lighting, washing facilities, lockers for per~ 
!;Onal belongings, and many similar details, have made' a '. shop com~ 
mittee their intermediary for various questions affecting the detailed 
management of the workshops and the institutions for the benefit or 
pleasure of the men, such as dining arrangements and the works rifle· 
club. 

Many appointments of women supervisors have been made and 
their success has been unqualified. Employers have stated to the 
committee that the presence of a capable woman, of broad sympathies, 
has in itself provided the best and quickest aid to the solution of 
many of the problems affecting women's labor by which-they are 
assailed. One munition employer writes, after having appointed a 
lally superintendent: 

Generally speaking, we cons:der it very essential to bave a lady superin
temlent where female workers are employed, and especially where there are 
men working in the same department. Further, on medical grounds, \\"e think: 
the care and advice of a mlltron is indispensable. The duties of. the lady. 
Iluperlntendent here are principally: 1. To maintain diSCipline in the works, 
which is exceedingly necessary where mixed classes of labor are engaged. 
2. To super\"lse the catering for and preparation of meals. 3. To give any 
advice of which she Is capable when appealed to by the female workers. A 
good lady supel'intendent In work sacb as we are .engaged on is, we consider, 
advantageous to secure good order and protect the moral welfare of the girls 
uudel' her chUl·ge. 

A second, speaking of a similar officer, writes: 
H 

Having had previous expel'ience wltb female labor on a large scale, I 
felt when I entered on this work that it would be necessary to appoint a matron 
to look after toe girls' gt}llf'ral welfare, espedally in these strenuous times 
when the heads and foremen of departments are so fully occupied in endeavor
ing to obtain the best possible production with the smallest amount of skilled 
labor, that they are not able to devote very much time to details which, In 
any case, are better managed by a lady supervisor,. In addition to thiS, there 
are many matters wbich arise that can only be dealt with by a.lady. The 
d~ties of the matron are as follows: 1. To report any condition or irregularity 
in the factory, which in her opiuion is detrimental to the health or welf~re 
of the girls. 2. To take entire charge of the mess room and tbe luvato1'les. 
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'and see that the girls wear the uniform and caps provided, aud that these 
are kept neat and In order. 

She has no ~onnection with output ill any way, as we consider this would 
defeat the object of her appointment. She is directly responsible to the 
manager, and is therefore under no restrictions whatever from any officiul 
in the works. 

Although we had nothing serious to complain of before engaging the matroll. 
we feel that her engagement has been of great assistance to us. ' 

Other testimonies to the services rendered by welfare supervisors 
could be quoted. 

5. The duties of welfare supervision should include the following: 
(1) To be in close touch with the engagement of new labor, or, 

when desired, to engage the labor. 
(2) To keep a register of 8.yailable houses and lodgings; to inform 

the management when housing accommodation is inadequate; and 
to render assistance to workers seeking accommodation. 

(3) To ascertain the means of transit used, and the length of time 
:spent in tra yeling; to indicate the need of increased train, tram, or 
motor' service; or to suggest modification of factory hours to suit 
existing means of transit. 

(4) To advise and assist workers in regard to feeding arrange
ments; to investigate the need for provision of canteen facilities, or 
any inadequacy in the provision already made; and to supervise the 
management of such canteens. 

-(5) To investigate records of sickness and broken time arising 
therefrom; and in cases of sickness to visit, where desired, the homes 
of workers. 

(6) To investigate and advise in cases of slow and inefficient work 
or incapacity arising from conditions of health, fatigue, or physical 
strain. 

(7) To consider, particularly for delicate and young workers, all 
questions of sanitation and hygiene affecting he.'llth and p~ysical effi
~iency, and to supervise the conditions of night work, Sunday work, 
long hours, and overtime. 

(8) To advise on means of recreation and educational work. 
(9) To investigate complaints and assist in the maintenance of 

proper discipline and good order. 
(10) To keep,in touch with responsible organizations having for 

their object the promotion of the welfare of .the worker. 
6. The duties here outlined are chiefly concerned with matters of 

hea.lth and individual welfare which are of immediate urgency to
day. They are distinct from those usually intrusted to a trained 
nurse or medical staff engaged to render fil,st-aid 01' subsequent treat
ment in cases of accident and sickness, though in exceptional cases 
some of them might be properly undertaken by the nursing staff, 
increased and, if necessa.ry, reorganized for this purpose. The ad-
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nntage of bringing the work of the nurse into touch with that of 
welfare supervision is manifest. On the other hand, these duties can 
hardly be differentiated from a variety of important matters outside 
the reference to this committee, such as questions of wages, in con
ditions of contract and discharge, -compensation, and notices, rules; 
and proceedings under the Munitions of 'Var Act. 

While, therefore, the duties we have specifically enumerated 'in 
paragraph 5 thus fall into a somewhat separate category, the com
mittee recognize that, owing to the disadvantages of having numer
ous or redundant officers for purposes of oversight, it may prove in 
many munition works most satisfactory and effective to combine 
8 variety of duties under one supervising staff, professional or 
particular assistants being appointed as may become necessary. 

WELFARE SUPERVISION FOR WOMEN. 

7. The committee desire· to record their unanimous conviction that 
a suitable system of welfare supervision (to be administered by an 
officer specially appointed for the purpose) is essential in munition 
works where women or girls are employed and, they must add, 
urgently necessary.l In every case the officer should be a competent 
woman possessing the qualifications set out in paragraph 9. The 
committee consider that it is important that some scheme of welfare 
supervision should be adopted, however small the number employed, 
lind they suggest that, when it is impracticable to appoint a whole
time woman supervisor, the duties of welfare supervision should be 
allotted to a woman on the factory staff specially designated for 
the purpose. If the employment of women be properly safeguarded 
and wisely supervised, all may be well; but if not, the ultimate results 
may be far from desirable or beneficial. 

8. In addition to the matters to which reference is made in para
graph 5, and which concern women workers equally with their 
male comrades, there are certain other matters-particularly of dis
cipline and conduct-in which helpful oversight is specially needed 
in the case of women and girls, if the highest and most enduring 
efficiency is to be attained. As examples of such matters, the com
mittee \vould mention the various questions and issues raised. in 
respect of the conduct of foremen toward women workers; of the 
character and behavior of fellow women workers; of the mainte
nnnce of suitable arid sufficient sanitary accommodation; of the 
worker's own state of health; of her capacity to withstand the 

1 In tbl. connectl~n tbe committee may draw attention to tbe fact tbat it bas been 
tbe custom of tbe Home Office, wben granting orders for tbe sanction at nlgbt work 
for women and girls. to inAert a condition tbat a matron or responsible forewoman 
shall be appointed to Bupervlse tbe weltare of tbose 80 employed 41t the factory. 
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IJhysicaI strain and stress 'Of,v'Ork; 'Of her P'OWer t'O endure long 
h'Ours, 'Overtime, 'Or night w'Ork. F'Or these and kindred matters the 
c'Oinmittee are satisfied that the appointment 'Of welfare supervis'Ors 
is necessary and c'Onducive t'O the preservati'On 'Of g'O'Od health and 
'go'Od behavi'Or in the present n'Ovel and difficult envir'Onment 'Of 
industrial empl'Oyment. 

9. The 'Officer apP'Ointed sh'Ould be a w'Oman 'Of g'O'Od standing and 
educati'On, 'Of experience and sympathy, tactful and sensible in her 
dealings with 'Others, and having, if not an actual experience, at least 
a g'O'Od understanding 'Of industrial c'Onditi'Ons.1 She sh'Ould live near 
the fact'Ory, and keep in cl'Ose t'Ouch with all the w'Omen and girls 
empl'Oyed. In" nati'Onal" fact'Ories she sh'Ould be aPP'Ointed and paid 
by the Ministry 'Of Muniti'Ons; in "c'Ontr'Olled" establishments she 
should be apP'Ointed and paid by the empl'Oyer, but her apP'Ointment 
sh'Ould be rep'Orted t'O the Ministry 'Of Munitions. Her duties W'Ould 
be determined by theauth'Ority appointing her. 

10. In a few areas there has been a certain am'OlLi1.t 'Of disc'Ontent 
and unsettlement 'Owing to the fact that w'Omen w'Orkers feel that they 
have been summoned bef'Ore the Muniti'Ons Tribunal on gr'Ounds due 
generally or particularly t'O c'Onditions 'Of health or physical strain. 
The welfare supervisor in the c'Ourse 'Of her duties must have C'Ogni
zance of facts bearing 'On these cases; and the c'Ommittee are satisfied 
that substantial advantage W'Ould be gained if n'O woman's case were 
br'Ought by an empl'Oyer exoept after c'Onsultati'On with the welfare 
supervis'Or; fpr they believe that the result 'Of such c'Onsultati'On W'Ould 
be that cases f'Or the tribunal would be very substantially reduced in 
number, and in this way many P'Ossible sources 'Of friction and mis
understanding W'Ould be av'Oided. It may be desirable t'O safeguard 
the auth'Ority 'Of the welfare supervisor in cases 'Of this sort by requir
ing that her 'Official rep'Orts 'On each case sh'Ould be in writing, and 
sh'Ould be furnished b'Oth to the empl'Oyer and to the Ministry 'Of 
Muniti'Ons. 

11. The committee suggests that as cases inv'Olving matters of 
health may be br'Ought bef'Ore the tribunal, a woman w'Orker sh'Ould 
be aff'Orded adequate facilities f'Or the proper and full representati'On 
of her case by a resP'Onsible w'Oman. 

t A course of social. study, which comprises university lectures and practical work, 
doslgned tor students preparing themselves as members of varIous local government 
bodies, as welfare workers in factories, and for others engaged in social administration, 
has been established at London University (London School of Economics) and at 
Birmingham University. Similar courses are also given at the universities of 1IIan
chester, Leeds, Bristol, Edinburgh, and Glasgow. Experience as foremen, as teachers, 
and in other positions of responsibility has proved of value In providing welfare workers 
In several factories. 
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WELFA.RE SUPERVISION FOR MEN. 

12. The committee consider that a suitable system of welfare super
Tision (to be admini~ered either by the ordinary factory staff or by 
an officer specially appointed for the purpose) would be of advan:
tage in munition works where 500 adult males or 100 boys are em
ployed. Welfare supervision is of particular importance in the case 
of boys, since their employment presents many features of difficulty, 
to which special attention must be paid, if health and efficiency are_ 
to be safeguarded and discipline maintained: Where a numbergreatly· 
in excess of 500 men or 100 boys are employed, additional welfar~ 
tiuper\"ising staff may become necessary. 

13. If a special officer be appointed, he should be a man. of good 
character, of experience and sympathy, tactful and sensible in his, 
dealings with others, and accustomed to the conditions obtauling ~ 
the particular industry. He- must live near the factory ,in order to, 
carry out his duties effectively, and he must keep in close touch with 
the operatives in all that concerns their industrial life. - In "na
tional" factories he should be appointed and paid by the Ministry 
of Munitions; in " controlled" establishmentS he sliould be ap, 
pointed and paid by the employer, but his a"Ppointment should be 
reported to the Ministry of Munitions. His duties would be deter
mined by the authority appointing him. 

Signed on behalf of the committee, 

E. H. PELHAM, Secreto:ry. 
DECEMBER, 1915. 

GEORGE NEWMAN, M. D., 
Clwirman~ 

INDUSTRIAL CANTEENS. 

[llemorandum No.8.] 

INTRODUCTION. 

1. There is now an overwhelming body of experience which proves 
that prodUctive output in regard to quality, amount, and speed is 

. largely dependent upon the physical efficiency and health -of the 
worker. In its turn such physical fitness is dependent upon nutrition. 
The purpose of nutrition is to secure the proper development and 
growth, the repair and vital energy, of the human body. Food 
energy is spent upon keeping up the body heat and in doing work. 
Nutrition is stiinulated by the cooling effect of fresh air and by 
bodily exercise, and its needs must be met by a food supply suitable 
in character and sufficient in amount to meet the expenditure on body 
heat and work. 
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2. The human body calls for a constant supply of food, first for its 
growth, for the building up of its tissues and for repair, and secondly 
as fuel for the production of heat and energy. Both requirements are 
indispensable, and from the necessity for these there is no escape. 
Though no hard and fast line of division can be drawn, it may be said 
that certain kinds of food which are relativ~ly rich in protein and min
eral matter (meat, cheese, milk, herrings, dried peas, beans, bread, 
oatmeal, flour) contribute both to the formation of the body and its 
repair and supply it with fuel for the production of heat and energy; 
other kinds such as fat (lard, butter, dripping, margarine), sugar, 
sago and tapioca, afford an abundant supply of fuel but can not main
~ain growth and repair. Still other kinds of foods (fresh fruits, 
green vegetables) contain a small proportion of nutriment but insure 
the provision of the body with certain important principles conducive 
to good health.1 The constituent parts of a dietary are important if 
the highest value is to be obtained, but,speaking generally, fresh, 
digestible and appetizing food is more important than chemical com
position or proportion. It will be understood that digestibility is 
dependent partly upon the food itself being of a nature which is easily 
digestible and partly upon the organs of digestion being healthy and 
in good working order. Further, it should be noted that a variety 
of factors affect 'the relative value of food to the individual consum
ing it. For instance, there is the nature of the employment, whether 
sedentary or active, and the amount of energy called for. With in
crease of work there must be proportionate increase in quantity and 
in nutritive value of the food eaten. Ill-paid laborers and others 
whose food amounts only to a bare minimum can not either put forth 
the same energy or work at the same speed as a well-nourished man. 
The man who has to work hard, long, or rapidly needs a proportion
ately ample food supply, composed of highly nutritive ingredients, to 
withstand the strain. Age, sex, weight, and constitution likewise exert 
influence. Women require on an average about four-fifths of the 
food supply of a man, and an adolescent about seven-tenths. Season 
and climate also affect the question. Lastly, the predisposing in
fluence upon the alcoholic habit of malnutrition, bad feeding, and 
long periods of work without refreshment should be borne in mind. 
There can be no doubt that" industrial alcoholism" is, in part, due 
.to the lack of cheap good food. 

1 When work Is DPrvously ""haustlDg, e. g .• Dightwork, the food of the.worbr requires 
to be particularly light aDd digestible, well cooked aDd appetlzlDg, for the orgaDs of 
dlgestioD theD lack liD adpquate Rupply of Dervous t'Dergy, IIDd CRD Dot dpRl succ<'ssfUlly 
with heavy IDdlgestible aDd uDappetlzlDg meals. The warmth of the food is of great 
importaDce. Hot drlDks stimuill,te the tired worker. The proppr adjustmeDt of the 
food to the ex;JeDdlture of Derve I'Dergy saves a great denl of IDdlgestioD aDd the mlDor 
compialDts which result from this aDd lost time. 
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3. What, then, in general terms, is the necessary dietary for a 
worker' Broadly, the answer is a dietary containing a sufficient prQ
portion and quantity of nutritive material, suitably mixed, which is 
easily digestible, appetizing, and obtainable at a reasonable cost. 

A STATEMENT OF THE PROBLEM. 

4. Though there is little doubt that workers are getting a better 
type of food than formerly, it must be admitted that large numbers 
of workers of both sexes are not getting such a dietary day by day. 
Much evidence is forthcoming that this is being increasingly recog
nized both by employers and workers. The difficulties in the way of 
adequate feeding arise mainly where the worker must have his meals 
a way from home. In past years and even now in normal times the 
worker lived fairly close to his work, and was frequently able to re
turn home for his meal. At present the difficulties of securing ade
quate food are increased owing to the prevalence of night labor and 
the large number of men and women who have to travel a consider
able distance to their work. 

In such cases the simplest alternative is for the worker to bring or 
receive from his home or lodgings food ready prepared for eating. 
The objection to this arrangement is the limitation in the kinds of 
food suitable, and that it is necessarily cold, and liable to be stale. 
There is a special danger of its being confined to what can be most 
quickly prepared the night before without much regard to its nour
ishing character. When the weather is warm, or the food is kept 
for any length of time in a hot workshop, it readily undergoes de
generation. 

A second alternative is for workers to bring food which can be 
either warmed up or cooked at the factory. This is sometimes done by 
the worker himself, or facilities for the purpose are provided by the 
employer. Arrangements on these lines are probably better than 
those under which the worker brings his food with him ready pre
pared. On the other hand, it is to be remembered that warmed-up 
food is generally not so nourishing as freshly cooked food, that if a 
large amount of food is to be warmed up it is always difficult to deal 
satisfa"orily with widely varying kinds of food, and that valuable 
time is lost if the worker is compelled to cook his own meal. 

Lastly, in some districts workers can obtain a substantial meal at 
public houses, cookshops, or other proprietary establishments in the 
neighborhood, but the accommodation in these places is often -inade-
quate and unsuitable. ' 

5. This then !s the problem-to supply suitable food at a low price 
for large numbers of persons at specified times. The modem 
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progress of factory management reveals a variety of efforts to find 
a solution. There has been, it is true, considerable development in 
the proyision of proprietary concerns in the form of improved coffee
houses and refr~shment rooms. Philanthropic movements have also 
been initiated with a similar purpose. But by far the most hopeful 
enterprise has been the establishment by employers of industrial can- ' 
teens, or workpeople's dining rooms, in or near the factory itself. 
There is no statutory obligation upon the employer, though action in 
this direction has· received the whole-hearted commendation of the 
factory department of the Home Office. The earliest and best ex
amples of such restaurants in factories are to be found in the food 
industry, but makers of soap, paper, cloth, tobacco, and tin boxes 
have followed suit, and now in all parts ~£ the country accommoda
tion of greater or less degree of suitability and attractiveness has 
been prodded. This pioneer practice h9,s abundantly justified itself 
from a business and commercial point of view,and in the opinion of 
the"committee the time has come for a large extension of this method 
of solving the problem. Speaking generally, it :tDay be said that the 
accommodation provided !lccords with one or other of the following 
types: (a) An available room for the workers to eat their prepared 
fcod; (b) a room furnished with a " hot-plate" or "warming cup
hoard"l or provided with hot water; (c) a refreshment barrow to 
perambulate the workshops at appointed hours (pal'ticularly useful 
for light refreshments during long spells or night shifts); (d) a 
fixed refreshment bar or buffet; (e) a dining room supplying cheap 
hot and cold dinners; and (I) such a dining room associated with an 
institute or club, with facilities for rest and recreation, (e. g., rest
rooms, recreation or reading rooms, portable gymnasium, baths, 
roof garden, or educational classes, etc.). Some of these types may 
be suitably combined, and although arrangements indicated in (c) 
Hnd (d) may prove sufficient and satisfactory in certain circum
&tances, the provision of proper meals seems obtainable only in the 
types (e) and (f). The committee recognize that the necessity for, 
and character of, an industrial canteen are depenslent upon the 
nature of the need and its degree in each factory. They are, however, 
com-inced that in the highest interest of both employer and worker, 
proper facilities for adequate feeding arrangements should be avail
able in or near, and should form an integral part of, the equipment 
of all modern factories and workshops. 

1 .. Worming cupboards" can be Install<.>d In or near the mess room and ht'oted by 
steam. The cablnt't may be constructed of .heet Iron (finished off with asbestos and 
wood covering), with shelves of perforated sheet Iron. Employees deposit their food In 
bnAlns or dishes wht'n thpy come to work, the cupboard Is closed and steam applied 
under regulation for a specified time. At the dinner hour the employees fetch their food. 
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ESSE~TIAL CHARACTERISTICS OF THE CANTEEN. 

6. In order to insure effecth-e results of the establishment of indus
trial canteens, certain conditions seem to be essential: 

(a) Accessibility and attractivene8s.-1t is useless to establish a. 
canteen which is inconvenient or unattractive. It should be situated 
in or near the works. The effective cleanliness, warming (55-600 F.)! 
lighting, and ventilation should receive careful attention and be 
properly and continuously maintained. 

(b ) Form, eOTUJtruction, and equipm.ent.t-The premises should 
include an ample dining room with a buffet bar attached, with sepa
rate accommodation for men and women, and, where necessary, an 
additional room or partitioned section for the staff, foremen, etc. 
The kitchen should be properly equipped 2 and furnished with neces
sary scullery, pantry, and storerooms. It should be separated from 
the dining room by a servery and bar. Accommodation should be 
provided at the canteen or elsewhere for workers desiring to ~arm 
or cook their own food. 

(e) Food ana dietarks.-The food supplied should be varied, fresh, 
and good, suitable in quality and sufficient in quantity, well cooked, 
appetizing, and obtainable at low prices. For example:. 

DINNER. 

Meat or ftRh. two \'pgetnbles ___________ 4d. to Sd. (S.l to 16.2 cents) 
Hot-pot, cottage pie, meat puddings ____ 2d. to 4d. (4.1 to S.l cents) 
Meat pies and other prepared meat or 

egg dishes ________________________ 2d. to 4d. (4.1 to S.l cents) 

Soup, bouil. oxo. etc. (with bread) ____ 1d. to 2d. (2.0 to 4.1 cents) 
Puddings and stewed fruits ___________ 1d. to 2d. (2.0 to 4.1 cents) 

• In some works an existing part of the premises may be altered and adapted, in· 
man), ~a8e8 temporary building. may be erected. and In yet others a more permanent 
block may seem dpAlrabl... Some temporary canteens (100-250 places) recently built 
on the Mersey Dock E.tate consist of timber framing fixed to steel uprights (let Into 
concrete at Interval. of 10 to 12 feet) with ereosoted weather boarding on outside; lined 
Inside with boards; roof boarded and covered with bituminous felt; floor boards car
ried on Joists supported on concrete piers; inside colored white, with dark green dado; 
counter and store rooms fitted with shelving. Approximate cost per place £3 to £3 lOs. 
[$14.60 to $17.031. Minimum dining room floor space per head should be 10 .quare feet. 
Particular care should be takpn to secure means for elrectlve warming, Iightl,ng, and 
ventilation. The larder and kitchen should not ventilate Into the mess room. Where 
necessary, lavatory basins should 11'0 provided. The mess room should be furnlshl'<i with 
long, relatlvPly narrow tahles (with hard, durable smooth tops, or 011 cloth, or white 
tiles), and benches with back rail, or chairs (preferable). Trsys or boxes for waste 
paper. 

• The kltch~n of an exceptionally well-equipped industrial canteen for 280 persons at 
Leeds contains the following utensils: One large gas stove (three ovens); one steam
heated hot closet ond carving table, for heating plates and dishes and keeping the food 
hot: one steamer with tour compartments for steaming and boiling; one 30-gallon 
steam-jacketed pan for soups; one 10-gallon copper water-jacketed pan for milk, stewed 
fruit, porridge, etc.; a knife machine; a potato peeler; a bread cutter; a steam kettle; 
a whisking machine for batter and Yorkshire pudding; a mincing machine; large bins 
for storage; enamel bowl., jugs, and stew jars, substantial tinned steel bowls for baking, 
snd ordinary kitchen and dining room .. crockery" of white stoneware. This canteen 
has a stall' of matron, cook, and four assistants. 

94149°-Bull. 22Z-11-3 
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Suet, bread, currant, jam, and fruit 
pudding _-. _____________ . ___________ 1d. to 2d. (2.0 to 4.1 cents) 

Bread and cheese __________ :.. ____ -' ____ Id. to 2d. (2.0 to 4.1 cents) 
Vegetarian and cheese dishes _________ 2d. to 3d. (4.1 to 6.1 cents) 
Cakes, buns~ jam tarts, bread and but-

ter, sandwiches ________ ~--..:-------- Id. to 2d. (2.0 to 4.1 cents) 
Tea, coffee, cocoa, milk, lemon, barley, 

aerated :and mineral waters, etc., per 
cup or glass (exceptional quality lm-
.portant) __________________________ ,d. to l!d. (1.0 to 3.0 cents) 

All kinds of fresh fruit in season, oranges, lemons, bananas, prunes, 
plums, apples, pears, tomatoes, etc. 

In certain districts, and in special circumstances, th~re may be a 
case for the establishment of " wet" canteens, where alcoholic bever
ages may be obtainable. The committee recognize that such canteens 
will require particularly careful supervision, and it may be necessary 
to impose certain restrictions in regard to the sale of intoxicants. 

(d) Prompt serviae.-The quick service of meals is important. 
Three methods are practicable (method (1) is probably best, as a 
rule, for large numbers) : 

(1) Long serving counters (with barriers as at railway booking 
office) from. which workers fetch their food. 

(2) Food placed ready on the table before workers admitted. 
This may be convenient for breakfasts or teas, or where the food 
provided is cold and the same for all, but it is not always practicable 
for hot dinners. 

(3) Waiters or waitresses, organized in shifts or voluntary (small 
payment for services rendered). 

(e) Oonvenunt hours.-The canteen should be open at any hours 
'which meet local needs and circumstances. Midday is clearly the 
principal occasion of its utility. But in many works it should also 
be open in the early morning hour for breakfast, and at supper time. 
Where there are night shifts meals and refreshments should be avail
able as by day. Provision should also be made for the supply of 
water, milk, tea, or coffee at specified times. 

(f) Pa,yment.-Different methods of payment are in vogue, but if 
payment at the time by bill or check be impracticable, probably the 
most appropriate is for workers to buy books or series of tickets 
or checks previous to the meal or at the door. Money can not be 
deducted from wages by the employer for food or drink without a 
contract under the Truck Act.1 

(g) lI-lanagement.-The success of an industrial canteen depends 
in considerable degree upon its management. Speaking generally, 

1 The Truck Act, 1831, sec. 23, provides that .. no deduction shall be made from the 
wages of a workman In re.pect of victuals dressed and prepared under the roof of the 
employer unless an agrt>emt>nt or contract for such stoppage or deduction shall be made· 
In writing and signed by the artificer." Such an agreement can be readily made or may 
prove to save time ang prevent waste. 
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three methods, which are not mutually exclusive, are available. The 
employer may manage, the workers may appoint a management com
mittee, or the entire direction may be contracted out to a professional 
or voluntary caterer. In not a few of the most successful canteens 
joint control is exercised by employer: and men (an elected shop 
committee with a chairman representing the management), who may 
or may not contract out the catering. The method of control is 
materially affected by the proprietorship.1 In all cases it should be 
disinteres~d and for the benefit of the workers. Exploitation in 
any form should be avoided, efficiency and economy being steadily 
kept in view.' , 

RESULTS. 

1. The committee have been impressed with the consensus of 
opinion which they have received as to the substantial advantages 
both to employers and workers following the establishment ofaJl 
effective and well-managed canteen. These benefits have been direct 
and indirect. Among the former has been a marked improvement in 
the health and physical condition of the workers, a reduction in sick
ness, less absence and broken lime, less tendency to alcoholism, and 
an increased efficiency and output; among the latter has been a sav
ing of the time of the workman, a salutary though brief change from 
the workshop, greater contentment, lind a better midday ventilation 
of the workshop. The committee are satisfied that the evidence of 
these results is substantial, indisputable, and widespread. In the 
isolated cases where the canteen has failed it has been evident that its 
failure has been due to exceptional circumstances, misuse by the 
workers or mismanagement. In almost all large works the committee 
find that there is a body of men or women (averaging at least 25 per 
cent) who in the interest of physical health and vigor need canteen 
provision at the factory. They are convinced that this group of 
ill-fed workers accounts in a large degree for such inefficiency as 
exists, and that its energy and output is reduced in the absence of 
suitable feeding arrangements. The committee have received a num
ber of statements in fav.or of industrial canteens from which they 
select that of an ,authority of wide experience: 

1 The coJ,';;lttee understand that the Central Control Board (Liquor Tramc) appoiuted 
onder the Defen8e of the Realm Act. 1911;. No.3. Is empowered by the treasury to make 
grants In aid of capital expenditure for the erection of canteens. approved by the board. 
In controlled munition works. The polley of the board Is fir8t to encourage the em· 
ployer or owner to mate certain provlMiOD where necessary; secondly. to facilitate sueh 
provlsloo by voluutary agency; or. thirdly. to eBtabliah a ClUIteen themselves. eithpr 
managing dlrectly or handing ov"r the management to a properly constituted committee • 

• The tarUr can be kept low only by careful management. The food materials can be 
made to pay. but the Incidental npendlture Is relatively heavy. Workers are not 
acen.tomed to paying for food In canteens, lind wlll not alway. purchase the mol>t 
nutrltlou. food. Tact. dI8~tlOD. and an appropriate menu of popular dishes are 
.eeessary. Constant BupervlslMl and the careful adaptations of meanS to ends are 
Deeded to prevent loss If good food Is to be Bold quickly at the low price the worker 
can alford to pay. 
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In answer to your inquiry as to the effect which our canteen arrangements 
have had upon the, health and efficiency· of our own workpeople, we were so 
fully alive to the importance of this as to erect a complete installation, sep
arated from the factory proper, for the use of those who live too far away from 
the works·to dine 'at home. From 1,500 to 2,000 workpeople make use of these 
rooms daily. 

The building has a well·equipped kitchen, but the majority of those who dine 
at the works, although buying tea and light refreshments, bring their own 
dinner. This habit obtains elsewhere.. We make a point, however, of having, 
in addition to other things, one or two cheap and very nutritious dishes, e. g., 
a 1d. (2 cents) ·basin of soup or stew, of which some hundreds are sol(lodaily. 
In planning the dining block we felt it was not merely It question of supplying 
food, but of doing sO under restful and comfortable conditions, in rooms well 
lighted and ventilated and properly warmed. A great deal more was done than 
was required for bare efficiency, and it is not necessary to build on so costly a 
scale. We have never had a moment's doubt as to the importance of a com
fortable dinner hour for our people from the point of ,;iew of their efficiency in 
the afternoon. 

The health of our workpeople has unquestionably improved in recent -years, 
and we feel sure that the dining room has helped to bring about this result. At 
the same time, as there are many factors which .have come-into play, it is im
possible to value with any approach to accuracy the part that each of these has 
played. The proper ventilation of the workrooms, medical and dental attend
ance freely given at the works, with facilities for those in poor health getting 
to a convalescent home, are among the many factors which have each exercised 
an influence. 

This testimony with its qualifications expresses the conviction of 
the committee as to the benefit arising as a restllt of a good industrial 
canteen. The committee have been Impressed not only with the im
proved nutrition manifested by the users of the canteen, but by a 
lessened tendency to excessive consumption of alcohol, by the prev
alence of. the spirit of harmony and contentment engendered, and 
by an increase in efficiency. 

Signed- on behalf-of the committee, 
GEORGE NEWMAN, M. D., 

E. H. PELHA:U, Secretary. -C Mirman. 
NOYElIBER,1915. -

CANTEEN CONSTRUCTION AND EQUIPMENT. 
[Memorandum No.8. Appendix to Memorandum No). 8 (Industrial Canteens).] 

SITE. 

1. The first important consideration in the erection of a new can
teen is the question of a site for the· building. The site should, if 
possible, have a pleasant open outlook and southern aspect, and 
should be easy of access for the workers. With high buildings ad
joining and mess rooms looking out upon bla:tJ.k walls not many yards 
distant, the canteen may prove unattractive and its success be to a. 
great extent Impaired. The canteen should, if practicable, be placed 
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where water, gas, and electric mains are adjacent! as well as drain
age capable of carrying off the discharge of soil and rain-water pipes 
and of sinks and lavatory wastes. 

BUILDIXGS. 

2. Plans have been prepared showing canteens suitable for 400 
and 280 diners. Instructions are given for reducing the second plan 
so as to provide only for 150 diners. The question which imme
diately arises is whether the buildings shall be of (a) temporary 9r 
(b) permanent construction. During the war there is much to be 
said for the erection of a temporary building, mainly on the ground 

- of cost, rapidity of erection, and the smaller demands made upon 
labor. 

3. Permanent buildings naturally take longer to erect, the cost 
varies from 25 to 40 per cent more than in the case of a temporary 
huilding, and the demands made upon labor are greater. On the 
other hand, a permanent building is, of course, more satisfactory and 
costs proportionately less than the temporary building for main
tenance. In normal times the case for the permanent building is a 
strong one, but at the present time for canteen purposes the tem
porary building should be the type adopted. 

4. The construction of temporary buildings is dealt with in more 
detail on the drawings, but it should not be overlooked that the wear 
and tear of the floors is considerable, whether in the mess rooms or 
in the kitchens, and in view of this the floors generally should be of 
concrete, finished with & granolithic face. This type of floor is 
smooth, hard, durable, and imper\""ious and is easily washed down 
after meals. Adl"antage should, wherever possible, be taken of using 
local material to sa\""e railway carriage, cartage, etc. 

5. In a large number of canteen proposals it may be found that 
the dimensions of anilable sites will not admit of the buildings 
being erected in accordance with the suggested designs accompany
ing this memorandum and therefore a few remarks are necessary on 
the general arrangements which experience proves to be desirable. 
The canteen or dining hall, being the principal apartment, should 
be arranged with the most convenient methods of egress and ingress 
for the ,""orkers and with direct approach to the serving counter so 
that traversing the whole or any great portion of the dining hall to 
obtain food is ayoided. Barriers in front of the counters are ad
,-isable to allow of each diner obtaining his or her food in the order 
of arriyal so that there may be no possibility of crowding or push
ing, which is sometimes frequent where large numbers are concerned. 
Adequate gangways or passageways for each diner to proceed to the 
dining tables without interruption to other diners are essential. The 
kitchen should Le situated as centrally as possible with regard to the 



38 WELFARE WORK IN BRIT,[SIf MUNITION FACTORIES. 

_dining room, which it should adjoin. The wash-up or scullery should 
open out of the kitchen and should abut immediately upon the main 
dining hall. A counter or shelf with communicating hatch should be 
provided to adIQit of dirty crockery being handed direct to the hot
water sinks. In addition to the sinks in the scullery such accommo
dation is also required in the kitchen for the use of the cook in the 
preparatioh of food: The sinks should be supplied with hot water 
from an independent boiler, which should be placed as near as prac
ticable to the sinks (or otherwise, see par. 14). The sanitary 'accom
modation for the canteen should preferably be situated in an isolated 
block of buildings <adjacent to the canteen, but the requirements in 
this respect depend upon the sanitary accommodation already exist- . 
ing in adjoining buildings and each case will have to be considered 
on its merits. 

VENTILATION AND LIGHTING. 

6. Ample window space (with a large proportion of the windows 
opening) is desirable for light and ventilation, and in no case 
should the total glass area of the windows be less than one· tenth of 
the floor area of the various rooms in which they occur. The fan
lights for casement windows should be hinged at the bottom and 
fall inward. Glazed cheeks or gussets should be provided to admit 
of continuous ventilation, and at the same time! prevent down 
draft. All casement windows should be made to open for use in 
warm weather, and to -flush the rooms with air after the principal 
meal. Louver ventilators under the roof or in turrets provide ven
tilation for the main mess room. A simple cord attachment to 
wooden flaps should be provided to admit of these ventilators being 
closed during cold or windy weather. The kitchen should be pro
vided with a continuous louver ventilator, as indicated on the draw
ings. It is desirable, where electric or other power is available, that 
an exhaust fan should be placed in the kitchen to extract the heat 
and steam from the kitchen and scullery, and incidentally assist in 
the general ventilation of the dining rooms. Larders should face 
north and have nearly half the glass omitted in the window panes 
and perforated zinc panels substituted to provide suitable ventilated 
storage for perishable food. 

EXTERNAL AND INTERNAL MATERIALS. 

7. The selection of mat£'rials, owing to the high prices obtaining, 
presents some difficulty at the present time. Formerly one of the 
most favored external coverings for temporary buildings was gal
vanized corrugated sheet iron. The cost of this material. howeyer, is 
now almost prohibitive and alternatives are ungalvaniz£'d Cflrrngated 
sheets (painted) or roofing felts. These felts are usually laid on 
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the boarding with a lapped joint and patent cement supplied by the 
makers, the sheets being then secured with galvanized clout or large 
flat-headed nails. Only the stoutest material of the respective makers 
should be used to insure a water-tight roof. Light asbestos slates also 
provide a satisfactory, although somewhat heavier, roof covering. 
All roofing felts need careful laying, otherwise bulging occurs, which, 
in addition to being unsightly, is a frequent cause of a. defective roof. 

8. A large variety of materials are available for the external cover
ings of the walls, among which may be mentioned feather-edged 
weatherboarding (treated with creosote), ungalvanized painted sheet 
iron, plaster fini8hed in cement, secured to the wood framing by ex
panded metal, asbestos slates, or other materials. Internally plaster 
and cement" on expanded metal, asbestos sheets (the joint covered by 
a small fillet), match boarding or various other materials can be used 
above the dado. The dado should, however, be somewhat stronger; 
!-inch match boarding is suitable. Thin sheet iron (painted) has 
also been used; or linoleum on flat-jointed boarding provides a suit
able dado and is easily cleaned. The interior o.f the building should 
present a clean and cheerful appearance and distempers of a fairly 
light tint are preferable. Straw color, primrose, duck's-egg green, 
or French gray are suggested as suitable. An alternative color 
scheme would be a dark green dado about 5 feet high with 2-inch 
black line and the remainder of the walls, inchirling the roof, finished 
white, the roof principals being stained a dark brown. 

WARMING AND LIGHTING • 

. 9. Central heating by radiators 'or hot-water pipes would, no 
doubt, proYide the most satisfactory means of heating the building. 
The cost, however, of such a heating installation adds so consider
ably to the initial cost of the whole scheme that it becomes extremely 
doubtful if the expenditure is warranted, especially in view of the 
fact that for four or fi,·e months of the year no artificial heating is 
required. Where central heating is not provided, use may be made 
of an independent stove, standing on the concrete floor, the stovepipe 
being carried up through the roof. Such stoves may be obtained 
from any iron founder or ironmonger at varying prices. 

10. The steps to be taken for the prevention and extinction of fires 
should be fully considered. The method of carrying the _stovepipe 
through the roof should be carefully planned, as, owing to the com
bustible nature of the timber in roofs, defective construction at this 
point may prove a source of danger to the building from fire. The 
construction may simply consist of asbestos packing, a sheet-iron 
sleeve piece, with Ii-inch space between the sleeve piece and the 
stovepipe, and a hood to keep the rain out. 
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11. Where electricity is available it is no doubt the most satis
factory means of artificial illumination, otherwise gas should be used. 

COOKIN~ APPARATUS AND KITCHEN EQUIPMENT. 

12. The cooking arrangements in an industrial canteen naturally 
form an iniportant part in the equipment of the building. There 
are various means of cooking fl?od, but for canteen purposes atten
tion may be confined to: (a) Electricity, (b) gas, (e) coal, (d) 
steam. 

(a) Electricity as a cooking factor has not hitherto been very 
largely used, but in any case where the power can easily be provided 
it is worthy of consideration. . 

(b) Where gas' in sufficient quantity is available, gas cooking is 
usually preferred on account of cleanliness, efficiency, and saving of 
labor. 

(e) Coal is suitable in districts where it is obtainable at cheap 
prices, or w here gas is unobtainable. 

-(d) As the adoption of steam cooking necessitates the installation 
of an expensive plant, this method need not be considered unless a 
special supply of steam is available. 

13. The relative position of cooking apparatus naturally varies 
with the type of appa,.ratus used, but, generally speaking, it has been 
found better. to have the stoves and roasters in the center of the 
kitchen, with the steamers or boilers l?ehind and the carving table 
find hot closets adjacent to the serving counter. The serving of tea, 
etc., should be kept quite separate from the general service table. 

14. It -is most essential that there should always be a plentiful 
supply of hot water through the sink taps for washing-up purposes. 
There are several alternative methods of producing this, among which 
fire the following: 

(1) Circulator boiler connected to a storage system .. 
(2) Large hot-water geyser. 
(3) Separate boiler over each sink. 
15. The maintenance of cleanliness is one of the most important 

points in the whole scheme of a canteen, and it is one that the workers 
are quick to appreciate. In the mess room all Hoors, tables, seats, and 
windows should be thoroughly cleansed every day, and in the kitchen 
all cooking apparatus should be well scoured and kept-scrupulously 
clean. The table equipment should always be well washed and 
polished. The immediate surroundings of the canteen should be 
kept free from accumulated rubbish and refuse, as by this means 
trouble from flies is greatly reduced. 
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CATERING EQUIPMENT. 

16. The following is a list of articles r-equired. The number to be 
ordered will depend on the size of the canteen and the accommoda
tion for which it is to provide. It is never advisable to purchase 
inferior table and cooking equipment. As prices vary considerably 
no estimates are given. Speaking generally, however, it may be said 
that inclusive equipment will be approximately 32s. ($7.79) per head 
f"r 100 persons, 218. 6d. ($5.23) for 500, ana 20s.9d. ($5.05) for 1,000: 

I.-C.\TERIXG OFFICK EQt:IP)'[KXT. 

Account books, etc. 
Chairs. 
Desk. 
l'afe for money. 

II.-lIESS Rool(. 

American cloth or linoleum for tables 
ancl count£>r.' 

ChaiN or benches.· 
Casb till. 
Curtains for window (dark). 
SerapeI' mat at door. 
Tables (2 feet 3 inches or 2 feet 6 

inches wide).· 
Wa"'tl!-paper baskets.' 

III.-TABLE EQUIPMENT CUTLERY. 

Cnrving knives and forks. 
Dessert spoons (7 inches in length). 
Forks (71 inches In length)." 
Knives (91 inches in length).' 
l\[ ustard spoons. 
Steels. 
Salt spoons. 
Tablespoons (81 inches in length). 
Teaspoons (;)! inl'hes in length). 

IV.-GI.ASS AXD CROCKERY. 

Cups (liquid capacity 10 ounces) and 
saucers. 

Egg cups. 
Jugs for water (liquid capacity 2 

pints). 
J\I ustards. 
lIIilk jugs (liquid capacity 11 pints). 
Meat dishes (assorted sizes). 
Peppers. 
Plates for meats and puddings (10l 

inches--one size only)." 
Salts.' 
Small plates (71 inches). 
Sugar baSins. 
Soup bawls (preferable to plates). 
Teapots." 
Tumblers (liquid capacity 13 ounces). 
Vinegars. 

V.-COOKING AND"SERVING APPARATUS.' 

Boilers or steamers for vegetables and 
puddings. 

Boilers for heating water for making 
" tea, etc. 

Carving table. 

I In some of the best managed canteens the u.e of tablecloths has been found quite 
satisfactol')'. 

• Chairs are generally found to be more comfortable and satisfactory than forms, par
ticularly where the workers wait npon them.elv.... " 

• If spa", permit., frequent pa>iS8.ge. between the tables shonld be allowed for. 
• Waste paper baskets, preferably wire ones. should be provided about the mess room; 

the etJect these have on the g~neral tidiness of the room is considerable. Trucks can be 
u.ed for the collection of dirty crockery, etc. 

• Large knives and forks only are nece.sal')'; the most suitable knives are those with 
solid metal handles. 

• Tbe provision of flat-topped covers for the plates of food is suggested. as these keep 
the food hot. and render them more ea.lly stored in the hot closets. 

• Pourer salts CaD be used. bnt it I. generally found that an ordinary salt and spoon 
i. best. 

" It iR not generally advisable to .upply a teapot for each individual, and only rups of 
t~a should be .ened. The tea can be made In one gallon teapot., but can be most 
et'."oDomical1y Rf"rvPd from aD urD4 . 

• In 80me district. the local gas companies will hire out stoves, etc., tor rooking. 
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Hot-water apparatus for washing up, ,Flour bin. 
etc. Fish kettle. 

Oven range. ! Gravy strainer and ladle. 
Roasting oven. Graters. 
Hot closet for stormg cut-up plates of i Japanned trays. 

meat, etc. I Knife machine. 
Stock pot. I Knife boxes. 
Grilling table. Kitchen chairs. 

VI.-LINEN;. 
Dusters. 
Glass cloths. 
Kitchen rubbers. 
Muslin strainers. 
Roller towels and roUer. 
Swabs. 
Small hand towels. 

Kettles. 
I Large black oval pots with tin covers. 
I Large iron spoons. 
Lemon squeezers. 
Meat safe. 
Meat chopper. 
Mincing machine. 
Potilto peeling machine. 
Plate rack. 

, Pudding basins. 
VII.-KITCHEN, SCULLERY, AND LARDER 'Pastry board and rolling pin. 

REQUISITES, ETC. Rigid table. 
Baking tins. 
,Bass broom. 
Box of mixed tools and accessories. 
Bread knife. 
Bread-cutting machine. 
Cooks' knives. 
Colanders. 
Ohopping board. 
Covered sanitary bins. 
Corkscrews. 
Dustpan and brushes. 
Enameled washing-up bowls. 
Enameled cans. 
Enameled pie dishes. 
Frying pans. 
Flour dredger. 

Scales and weights.' 
Scoop. 
Sweeping brushes. 
Scrubbing brushes. 
Saucepans. 
Stepladder. 
Sinks (a good size is 3 by 2 by 1 foot)." 
Sink brushes. 
Sink baskets. 
Tin opener. 
Towel rack. 
Tea canister. 
Urns (hohling capacity <Hi gallons)." 
Wire dish covers. 
Wire sieves. 
Wooden spoons. 

17. In the preparation of th~ above memorandum the committee 
have had the advantage of the expert advice of a number of authori
ties, including Mr. D. N. Dyke, of His Majesty's Office of Works, 
Mr. A. F. Agar, the adviser of the catering department of the 
Young Men's Christian Association, and other persons of practical 
experience. 

1 When large quantitl~s of food have to be purchased, a platform scales Is suggested 
a" well 08 a small cook's scales. It is most important that everything should be weighed 
and checked. 

• There should always be at least two sinks provided, one for the cook's own use, and 
the othpr, or others. for the general washlug up. 

• Uru. with earthenware linings are recommended, as the' ordinary unlined urns .how 
a tendency after a time to Impart an unpleasant taste to the tea. 
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18. Communications respecting canteens and their equipment 
should be addressed to the Secretary, Canteens Committee, Central 
Control Board, Canada. House, Kingsway, London, W~ C. 

Signed on behalf of the committee, 

E. H. l'ELuur, Secreta17f. 
JANUARY, 1916. 

GEORGE NEWMAN. ~I. D., 
Chairman. 

INVESTIGATIONS OF WORKERS' FOOD AND SUGGES
TIONS AS TO DIETARY. 

[I(emorandum Jro. 11. .I. lecond appendi:l: to I(emorandum !l'o. 8 (Industrial Oa.nteenl).] 

1. Although shortage of food supplies may not possess for our
selves or our allies the same urgent importance as it does at the 
present moment for the Teutonic nations, still, the high prices of 
food have rendered of primary importance the provision of a nour
ishing and economical diet for the civilian population ·of the country. 
Some examination, therefore, of the value and character of the food 
consumed by munition workers seems desirable in the interests of 
efficiency. Food is necessary to life; for the living body is always 

. losing energy in the form of heat and mechanical work, and this loss' 
is made good by food. The food taken, however, should be regu
lated by the loss of energy it is required to replace, and not, as it 
often is; by overindulgence of the appetite. The loss of energy due 
to cooling of the surface of the body is greater than that due to 
mechanical work; the latter is variable and may be small. The 
amount of food required bears a closer relation to the extent of 
the surface of the body than to its weight; owing to the greater 
cooling surface of their bodies, tall lean men require more food than 
short fat men of equal weight, and the latter, in spite of eating less, 
may continue to grow fat. Growing boys and girls require com
paratively more food than adults for two reasons: (a) Their bodies· 
present a greater cooling surface compared with their weight, and 
(b) they ha v.e not only to make good the daily loss of energy, but 
also to have energy necessary for growth . 
. 2. The amount of physical force expended in dajly work and the 

environment of the work have a great effect on the requirements of 
the body for food. Hard labor and exposure to open air together 
call for increased food supply; sedentary work in an artificially 
heated and confined atmosphere, on the other hand, reduces the out
put of energy and less food is required. An ordinary laborer may 
lose one-sixth or more of his total energy output as work, and the 
remainder as body heat. A sedent~ry worker may lose little energy 
as work,· and almost all as body heat. The loss due to this latter 



44 WELFARE WORK IN BRITISH MUNITION FACTORIES. 

cause, as activity increases, grows out of proportion to the actual 
energy expended as work. 

3. Natural foods yield the essentials required to replace the energy 
expended and f,or the repair and growth of the body. They contain 
these essentials ill the form of protein, fat, and carbohydrates, and 
also supply salts and certain substances of unknown· nature, called 
yitamines, which exist in minute quantities in fresh foods and are 
necessary for the growth and he~lth of the body. Protein is the 
chief solid constituent of lean meat; it is also present in milk, cheese, 
and eggs; and occurs in all vegetables, particularly in flour (bread), 
peas, and beans; it is not only a source of energy, but it is also It 

body builder, aild no dietary can be complete without it. Fat is 
chiefly derived from animals; nuts also are rich in·fat (from which 
margarine is made), but other vegetables only contain fat in It 

much smaller degree. Carbohydrates are mainly derived from vege
tables in the form of flour, potatoes, or sugar. 

Fat and carbohydrate can replace one another in a diet, but the . 
body digests and deals best with a certain proporti~n of each. Fat, 
however, yields weight for weight more than twice as much energy 
as carbohydrate, and so in cold climates and cold weather more fat 
is naturally eaten. Experience shows that the diet should include 
raW food, fruit, or salads. The consumption of fresh fruit, such as' 
apples, oranges, or bananas, is highly to be commended, and should be 
actively encouraged by the provision of good fruit at the lowest pos
sible prices. 

Fortunately, the cheaper foods (bread, margarine; porridge, milk, 
herrings, cheese, beans, onions, cabbages, oranges, and the cheapest 
cuts of meat) provide all the requisite nourishment, and probably bet
ter health, than is derived from more highly flavored and expensive 
foods which only artificially stimulate the appetite. The drinking 
of strong tea many times in the day is physiologically unsound, as 
also is the consumption of sweetmeats between meals, especially by 
boys and girls. 

4. Fatigue prevents the proper digestion of food, and one of the 
earliest symptoms of overwork'is some form of digestive derange
ment; further, since nervous energy is required to control the work of 
the digestive organs, nervous fatigue, as well as physical fatigue, is 
followed by digestive disturbances. A tired man accordingly benefits 
by a brief rest before a meal. Food should be taken regularly and 
not hurriedl.y, and the energy so taken should be distributed fairly 
evenly over theday; thus strength is maintained and the digestion at 
no time overloaded. Food should not be taken b~tween meals or at 
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frequent intervals, because a good digestion depends upon a keen 
oppetite. 
- 5. Calculation of energy value of foodatulfa.-The energy value of 
Il foodstuff can be determined by burning a weighed quantity of it in 
a suitable apparatus called a calorimeter, and ascertaining how much 
heat it gives off. The large calorie, which is used as the unit of 
f'nergy value, is the amount of heat required to raise 1 kilogram 
(It pints) of water through 10 Centigrade (1.80 Fahrenheit). Cal
culation has shown that, when dried, foodstuffs contain the following 
energy value: 

One gram 1 of-
Proteln ___________________________________ Contains 4_1 calories. 
Carbohytlrate _____________________________ Contains 4.1 calories. 
Fat ___ -___________________________________ Contains 9.3 calories. 

6. The energy expended in mechanical work can also be expressed 
in calories, for 1 calorie has been found to be equivalent to the 
f'nergy expended in lifting 1 kilogram through 425.5 meters, which 
is about the energy expended by a man 70 kilograms (11 stone) in 
weight in walking up a staircase 6 meters (about 20 feet) in height. 
Such a man would require 1 extra calorie in the energy value of 
his food to make good this expenditure of energy. Even in walking 
on the level the body is raised at each step, and the calculation has 
been made that to walk 2.7 miles in an hour on a level road calls 
for the expenditure of 1GO calories in a man of 11 stone. 

7. Investigations made by a number of authorities indicate that 
nbout 15 per cent of the energy expended is derived from protein, 
and about 80 per cent from fats and carbohydrates combined; that 
is to say, that normally protein supplies only one-fifth of the total 
energy expended. Numerous investigations have shown that the 
energy required by a man engaged in fairly light munition work 
is about 3,500 calories of food as purchased. Where calculations are 
based (as they are in this report) on food as eaten the minimum 
canteen diet may be taken to be about 3,000 calories when balanced 
among the three _ classes of foodstuffs in the following proportions 
of dried weights: 

<,rotein _____________________________________________ 100 grams. 
FaL______________________ ________________________ 100 grams. 
Carbohytlrate _______________________________________ 400 grams •. 

I To .. xpr ..... In t .. rm .. of ealorle .. per pound it should be remembered tbat 1 pouud Is 
l'qunJ to 453.6 grams: 1 ouuc .. Is equal to 28.35 grams. 

E ........ ",...~~uppose 1 pound ot roast beet eontained-Proteio __________________________________________ 26.75 per eeot. 
Fat _____________________________________________ 12. 90 per 1'I'0t. 

In this ease there would be (26.75X4.1) + (12.90X9.S)=229 calories per 100 grams. 
In the pound of meat there would, therefore, be 229 X 4.536=1,040 calories. 
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This diet will often be supplemented with fruit or other small addi
tion, according to individual taste. Men engaged in hard physical 
work, especially in the open air, require a good deal more energy
producing food" and may consume as much as 4,500 calories with 
advantage. On the other hand, the energy required from food by a 
man clothed, lying at complete rest, at ordinary room ·temperature 
in a still atmosphere, is ab()ut 1,600 calories of eaten food, while for 
a man engaged in a sedentary occupation as little as 2,200 calories 
may suffice. 

An average adult woman worker requires rather less (about 0.8 
or 0.9) than a man. 

RESULTS OF RECENT INQUIRY. 

8. Oanteen meals.-In order to determine the kinds of dietaries 
provided for munition workers specimen meals were obtained, by 
.personal visit or otherwise, from a number of canteens attached to 
munition works, and, to serve as a contrast, from other sources as 
well. The amount of protein, fat, and carbohydrate in each meal 
were estimated, the calorie "aiue was calculated, and the costs of the 
meals and number of calories per penny determined. See Table 1.1 

1 The method of making the estimlltions was the same in each case. The ingredients 
were all thoroughly mixed after weighing each 9I'parately so that dietaries could after
wards be constructed from the weights. An aliquot part of the intimate mixture was 
thoroughly dried and weighed. In the dry material protein was determined from a 
nitrogen estimation, the fat by other extractions in a Soxhlets apparatns, the ash hy 
bnrning and weighing, and the carbohydrate by diJl'erence. In this way the amounts 
of dry protein, fat, and carbohydrate, respectively, In tbe meal were obtained, and from 
these the calorie value was calculated. 
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~AHLE I. 

Dry w.ight, In grams. 

Factory or Style 0'''' To<al Calo 
restaurant. tering. Ingredleots. C .... calo- rlee Total cost. 

Pro- Fat. bo- Ash. Total. ries. ~ tein. hy. 
drate. 

- -- ------
NO.4.. •••••••• ProfeeeloDBI. Potatoee, cabbage, 35.( 42- o 127.0 5.~ m. ~ '. d. Ct •. 

j!:':~~8.Udding, 
1,053.0 17 0 6 (12.2) 

No.5 ••••••••• Amat.ur .•.. ROBst mutton, 4&( 51.0 87.0 7.0 193.0 1,025.0 146 0 7 (14.2) 
boiled potatoee, 
cabbage, and rice 

No ••••••••••• 
pudding. 

36.( •.... do ••••••• Potatoee, cabbage, 30.0 93.0 4.0 163.0 806.0 101 0 8 (16.2) 
IlteBk SUdding, 

A students' ProfeesloDBI. 
rice tU ding. 

3U 3.0 166:0 Roa.<t ee', boiled 28.0 101.0 814.0 58 1 2 (28.3) club. ratatoee, cal>-

Popular r_ ••••• do •••••.. 
ag., .lruy roll. 

4U 193.~ 3.( Steak puddlng,po- 42.0 282.0 1,344,0 79 1 5 (34.5) 
taurant. tatoee and 1.'8l>-

bsge, sirup pud· 

No.7 •••.••••. Amateur •••• 
dmg. 

42.~ 8.~ 305.0 2880 Steak pudding, 51.( 204.( 1,433.0 5 (10.1) 

c.~,,:,~~ 
Worldn,cb ... Prof_lonal. 

rio. pudding. 
29.~ 128.~ 4.~ 121 Meat pUddinr;;:'" 39.0 200.0 1,004.0 0 8 (16.2) 

reelaurant. tatoe8, cab e, 

No.3(A) •..• WorkB ••.••. 
.u.t tUdding. 

31.0 198.~ Roast ee.? pot .... 31.0 131.0 5.0 948.0 135 0 7 (14.2) 
toes an peas, 

No.a(B) •••• 
ASgO pudding, 

••.•• do •••••.. Liver and bacon, 55.0 30.0 160.0 6.0 251.0 1,155.0 165 0 7 (14.2) 
potatoes and 

No.1 ••••••••. Prof_ional. 
g:i':i"ding ~urrant , 

M::reudg!'l!!:!:" 
32.0 52.1 178.4 7. 270.0 1,346. 0 192 0 7 (14.2) 

No.2(A) ..•. 
Bndlam roll. 

22.! Work •••••.. ROSR mutton, 55.5 130.1 7.1 258.4 1,177.9 131 0 9 (18.3) 
potatoes. peas, 
currant pud· 

No.2(B) ••.. 
ding, bread. 

...•• do ••••... L~rB= ba~':,':i 58.7 30.1 130. 7.3 268. 9 1,259.0 140 0 9 (lUr 

peas, currant 
pudding, bread. 

The results obtained show that the average canteen dinner is a good 
,one, containing, as it should, an energy value of about 1,000 calories, 
; well distributed among the amounts of protein, fat, and carbohy
drate. Apart from calorie value, inspection of the dinners showed 
that meat, vegetables, and puddings were made of good materials and 

, were well cooked. The cost compares favorably with cafe or restau-
rant charges, and so the worker gains in pocket and obtains a dinner 
of good food, well prepared. For the relief of monotony, an im
portant factor in connection with industrial canteens, a change of 
surroundings during the meal and a short walk before partaking of 
it are desirable. On this account, and also on account of the im
portanCe of ventilating the workshop so that the air may be fresh 
when the workers return, the custom of eating meals within the 
workshop should be discontinued, and all food should be taken, 
whether in a canteen, restaurant, in the open air, or at least away 
from the ordinary place of work. 
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9. Food brought by worl~er8.~The next subject investigated wa~ 
the nature and energy value of meals brought by workers from their 
own homes. Many workers who bring their own food often supple
ment it by pur.chasing sweets, cake, or fruit and by taking tea or 
drinking miner'al waters. Even where there is no canteen estab
lished, facilities are often provided for heating carried food and for 
supplying hot water to make tea; and there may be places where 
sweets, cakes, chocolates, mineral waters, and sometimes fresh fruit 
can be purchased. The workers from whom meals for analysis were 
obtained were not asked beforehand to bring a sample meal, but were 
interrogated at the entrance gate and asked if they would exchange 
the contents of .their dinner basket for a sum ample to buy a meal 
at the canteen. . 

The following results were .obtained: 
(I} Meal brought from home by man on night shift-

Rlib/lit amI 1'egetabl('& in basill. 

Protein ____ ~------------------------- 28.9 gram"'} 
.Fat _________________________________ 7.6 grams 683.4 ca1ories. 
Carbohyurute ____ -: ___________________ 120.8 grams 

This meal contained no pudding or other sweet, so probably the 
owner meant to supplement it by minor purchases at the canteen. 

(2) Meal brought from honle by man on night shift-

Sausage roll; bread and butter and ham; a·nd cheese. 

Protein __________________ ~----------- 36.2 grams} 
Fat _____________________ ~___________ 58.2 grams 1,448 calories. 
Carbohyul'ate _______________ -:-________ 160.5 grams 

(3) Meal brought from home by boy, aged about 15, on night 
shift-

Dish of potatoes, tomatoes, and bacon; jam puff; a cake; bf'ead and butter and 
jam. 

Protein _________ ~____________________ 31.7 grams} . 
Fat _________________________________ 61.4 grams 1,719 calories. 
Carbohyur.ate ________________________ 248.3 grams 

These meals may be compared with the meal supplied by canteen 
of the factory (No.1 in Table I). The boy's meal with its 1,719 
calories as contrasted with the 1.,346 of the canteen, or with the 1,448 
of the man, illustrates the effect of growth and work in producing 
appeti.te, but, even after allowance is made for growth, it is probably 
eXCeSSlye. 
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10. Food of women '1corker8.-The dietaries of women workers 
were next- examined; and in T·able II the energy value of food ob
tained from women's restaurants, from a works canteen, and from 
workers is contrasted. The meal from restaurant No.1 is a sensible 
meal supplied at small cost, but that from restaurant No.2 is an 
example of the unsatisfying meals which pale-faced young women 
may often be seen consuming in popular cafes. In considering the 
canteen meals a portion of sweet should be added to each meat dish; 
the meal then totals np to between 500 and 700 calories of energy 
value for the sum of 7 to 8 pence. Unless somewhat larger meals are 
eaten at home, this is too near the minimum required for girls work
ing long hours and traveling considerable distances to and fro.m 
work. Each of the three normal meals of. an average workingman 
should contain 1,000 calories, as eaten, and of a working woman 0.8 
to 0.9 of this amount; that is, from 800 to 900 calories. 

11. Girls who bring their own dinner often buy in addition a por
tion of pudding or cake from the canteen, and the analyses show 
that this portion adds from 1.30 to 300 calories to the meal. The food 
brought from home varies greatly in nutritive value from 295 to 
1,143 calories; while the latter is.sufficient without anything from the 
canteen, the former could scarcely be made enough even if a double 
helping of pudding were added. Whether deficiencies in the meal 
taken during the working period are made np by more liberal meals 
at home, or whether these meals also are deficient could not be ascer
tained; but even if the home meals are more liberal the distribution 
of the day's eating is on wrong lines; for in a long day's work, say of 
12 hours, there should be a good meal in the longest break, if the 
efficiency of the worker is to be maintained for months and years. 
Experience, however, indicates that for a large class of workers home 
meals are hurried, and, especially for women workers, too often con
sist of white bread and boiled tea. A worker starting the day with a 
bread-and-tea breakfast and walking or traveling for an hour or 
more to work can not remain for long an efficient worker, and prob
&bly much broken time and illness arise from this cause. 

94149°-Bull. 222--17--4 
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Source of meal. 

Women's restaurant ..•. 

Women's tea shop ..•.•. 

Girls' cant·een: 
Meat rushee ••••..... 

Extra and sweet 
dishes. 

Meals brought from 
home. 

TABLE IL 

Weight in grems. 

Ingredients. Dry. 

Gross. 1--,--,;---1 

r~ Fat. h~~'t;. 

Roast mutton .•..••••.•••••. 50 

}29.0 
Boiled potatoes •••••.•...... 123 13.0 109.0 Cabbage .•.••...........••... 73 
Sirup roll ••.•.....•......... 157 
Roll ..•...................... 50 ) .. Butter ..•.•.••...•... , •..... 8 
Milk ••••••••••••••••..•..... 15 8.0 70.0 Sugsr ...................•... 10 
Stewed prunes ........••.... 67 
Sirup ••.•••.•••....••....... 20 

Stewed steak .•.............. 92 
}39.0 Potatoes •••.............•.•. 200 4.0 56.0 

Peas •.......•.•...•....•.... 70 
Roast beef ••••......•.....•. 69 }26.5 Potatoes •.••.••...•.....•... 127 3.1 34.9 
Cabbage ••••.••..•..••••..... 47 
noast mutton •........•..... 66 }25. 7 Potatoes •.••......••.....•.. 117 3.0 3t\.1 

~f~!:8"irJi;.n<i c,;si~.:.i:::: 98 
276 5.8 3.3 60.0 

Rice pudding .........•..... 133 3.1 2.4 32.0 
Seed cake and bun loaf •..... 72 3.9 6.0 46.3 
Roll ..•..•.................•. 61 } 5.3 7.1 34.0 Butter .•...••..••.•.....•... . 9 
Meat ......•.......•••.•..... 87 

}29.5 Potato .•••....•............• 100 34.9 93.7 
Pastrv •.................•... 36 
RabbIt ••.••••.•............. 112 }51.5 54.2 104.4 Pastry ...................... 215 
Roas~ork .................. 70 

}~Z. ~ Yor . re pudding •......••. 72 14.4 77.2 Potatoes ..•................. lU 
Cabbage ...•••....•.......... 94 
Roast beef ••••...•.......... 78 

}30 .• Potatoes ..••...•............ M 4.7 30.8 Cabbag •.......•............. 71 
H .... icot beans ........... , ... 50 

Calo
ries. 

687 

397 

426 

231 

2S1 

300 
166 
262 

227 

871 

1,143 

590 

295 

Total 
cost. 

d. ct •• 
6 (12.2) 

7 (14.2) 

6 (12.2) 

6 (12.2) 

6 (12.2) 

2 { 4.1) 
I 2.0) 
1 2.0) 
1 ( 2.0) 

- ............ 

............ 

............ 

............... 

12. Hostel dietaries.-The erection of hostels, required on account 
of. the inadequacy of preexisting accommodation for housing the 
suddenly increased personnel of certain farge munition factories, has 
afforded an opportunity of investigating the whole daily dietary 
of operatives. The investigation was made at a well-managed hostel 
where each worker may eat as much as he or she desires. In the 
dining hall there are separate tables for men and women; and by 
weighing the food supplied to a definite number at given tables, and 
by weighing the uneaten residue, the cost of each ingredient being 
known, the management obtained the cost price of food per week, 
and found it amountedJ in March, 1916, to 15s. 2d. ($3.69) per man, 
and lls.9id. ($2.87) per woman. This gives a consumption fol' a 
woman of 0.8 that for a man, a ratio in agreement with that stated 
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above. The amounts of protein, fat, and carbohydrate present in the 
food consumed were estimated by two schemes: 

(a) The management weighed the amount of each type of food 
supplied throughout the day to (a) six men and (b) six women, 
and deducted the amounts unconsumed. The amounts of protein, 
fat, and carbohydrate present were determined at the laboratory from 
known data. 

(b) The hostel was visited personally and the amounts of all the 
most important constituents of the menu actually eaten b.y a large 
number of persons were weighed; the average daily ration consumed 
per person was calculated from these data, and then samples of the 
foodstuffs were analyzed as above. 

The results obtained by these two schemes, which closely agree, 
are set out in the following Tables III and IV: 

Meal. 

TABL. m.-HosTEL DAILY DIETARY PER MAN. 

[Calculated Irom data suppUed by manag.ment., 

Weight in grams. 

Ingredients. When dried. 

Gross. 
Protein. Fat. Carbo

hydrate. 

Breaklast ......... 3~ Otmoea ••••••• Bacon.......... 110 25.3 47.0 ........... . 
t ounce ......... Butt"r.......... 14 3.0 11.3 ........... . 
60uncea ........ Brest\........... I,D 12.0 2.0 89.4 

tl ~u:'t~:.~::::::: t:l~:·.::::::::: .:l · .. · .... 2:5· ...... ··3:0· ~g 
ounce ......... Jam............. 28 ............ ............ 14.0 

Dinn.r ............ 7 ounces ........ Fish ........ ;... 200 36.2 1.0 ........... . 
8 oun ........... Potatoss........ 228 4.0 ............ 85.0 
3 ounces ........ Bread........... 85 6.0 1.0 44.7 
80un ........... Pudding........ 228 7.3 9.3 70.0 

Tea ............... lounoe ......... Sugar........... 28 ............ ............ 28.0 
10unce ......... Butter.......... 28 .6 22.6 ........... . 
4ounces ........ Bread........... 114 8.0 1.4 60.0 

tPint ........... Milk............ '80 2.5 3.0 4.0 
Supp.r............ ounces ........ M ... t............ 114 37.6 3.5 ........... . 

lounce ......... Butt.r.......... 28 .6 22.6 .......... .. 
1~ ounces ....... Pickl............ ~ ........ 2'0· · ...... To· ~.~ 
60un ........... Bread............ 1.0 !2'9 129'7 491'.3 

All meals......... .................. .................. ............ 1.. . 

Caloric value: Total......................................... 3,847 626.9 1,206.2 2,014.3 

• Cubic centimeters. 

The lood conSumed by women similarly worked out giv .. a total of 3,070 calories. 
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TABLE IV.-HOSTEL AVERAGE DIETARY PER MAN • 

. [Data obtained by personal visit.] 

Meal. Ingredients. 

Breakfast.... .•••••.• Sausage ••...•.... ; ..•.....•...•. 
Baoon. •••..•........•.........•. 
Bread •••••.........•.......••••. 

.Dinner ..••.......... Meat ..•••••.•....•..•....•.•.••• 
Potatoes •••.•••.••.......••..••• 
Cabbage .••••••••••••••.•••.•••.. 

Tea ..••••.••....•••. ~r.'::(t~~ii.;,::a;;,n.;,;;-::::::::: 
Supper. . . . . . . . .••• . . Bread, butter. bam, and cheese •. 

All (our meals. • • . . . . All kinds 

Dry weight in grams. 

Fat. Carbohy. 
drate.. 

Calories. 

Protein./ 
1----__ 1------·1------

1~~ . ~~ .•••••• ~~.~.l I,Ong 
12.1 8.4 96.7 f 
42. 7 4.0 ••..•.•...... } 

~~ ::~::::::::: sg:~ 973.8 
5.3 21.2 66.3 

13.8 "9.6 111.6 603.4 
~6 as 96.0 ~OOL4 

146.1 137.7 442. 9 •••••••••••• 

Calories. 

Protein. Fat. Carbohy. Total. 
drate. 

599.0 1,280.6 1,815.9 3,695.5 

Sugar and milk used in tea not included inabove............................................ 218.0 

13. The calorie values obtained by these two analyses, 3,847 (Table 
III) and 3,913 (Table IV) approximate closely; they should satisfy 

'the requirements of factory workers, unless very heavy work is being 
done, and could perhaps be reduced somewhat if facilities for getting 
extra food are afforded to anyone who wants more. Excess food 
either passes into useless adipose tissue (fat) "or is imperfectly uti
lized and impairs the digestion and efficiency. 

SIMPLE DAILY MEALS DESIGNED TO 'SECURE A WELL·BALANCED MINIMUM 
DIETARY. 

14. In order to afford assistance to caterers for munition workers, 
n series of simple but adequate meals is gi,·en below. The daily die
taries are arranged to show different types, such as a light breakfast 
and a heavy dinner, or moderate meals all round. The prices quoted 
are approximate only, and are based on prices ruling in April, 1916. 
The dinners are selected from specimens analyzed in the laboratory, 
and the other meals are computed from data obtained from well
managed canteens~ The weights given of bacon, meat, etc., are of 
cooked food. If food as purchased is taken as a basis, the weights 
stated will need to be somewhat increased; 28 grams are equal ap
proximately to one ounce. Certain articles of diet, not included in 
these meals, have their values; thus, an apple or orange gives 60 to 70 
calories, and two ounces of sweet or chocolates give 200 calories. 
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T.ulLII V.-sUGGESTED DAILY DIETARY FOR MUNITION WORKERS. 

No.1. 

Weight in grams. 

Meal. Ingredients. Coot. 
Dry. Calo-

ries. 
Gross. Car. Pro-

tein. Fat. baby. 
drat&. 

--- J---- ---
d. Ct •• 

Breakfast ••••••••• 2 boiled eggs •••••••••••••••• 4.0 8.1 100 

} 3 sJi ... bread, butter and jam 2.0 4.1 175 211.2 19.6 107.8 731.7 
~~~::::::::::::::::::::::: .1 .2 10 

.5 1.0 30 
Dinner ••••••••••. )f ... t pudding .....••••.••... 5.0 10.1 120 

} Pudding (jam roU) ••....•..• 2.0 4.1 160 32.0 52.1 178.4 1,346.0 Potatoes •••••••••••..••••••. .75 1.5 200 

~:~~~r.i8d; biitter Wici'jam 
1.0 2.0 120 

T ................... 2.5 5.1 116 

} Piece of CIIoke. ••••••••••••••• .5 1.0 35 U.9 8.6 93.9 527.0 
~~::::::::::::::::::::::: .1 .2 10 

.5 1.0 30 
Supper ••••••••••. Coldm ... t ..•..•••.•......... 3.5 7.1 70 

~ Ch ........................... 1.0 2.0 35 41.5 23.1 64.2 648.0 
2 sJiC08 bread and butter •••. ao 4.1 116 

AlIm ... "' ••••••••. ................................ 25.5 (51.8) 111.6 103.4 444.3 3,252.0 

No. e. 

BrCIIokrast ••••••••. Bacon, 3 rasbers. ••••........ 4.0 ~ 8.1) 75 

I B=: 3 slices,.butter and 2.0 4.1) 172 

Tomato •••••••••••••••••.••. .5 1.0) 50 30.0 ".9 109.7 989.5 

~f:::::::::::::::::::::::: .1 
.2! 

10 
.5 1.0 30 

Dinner ••••••••••• Roast heef ••••.•••••••.•••.. 4.0 8.1 78 
Yarkshire pudding •••••••••. 1.S 3.0 110 
Potatoes .•••...•.•••••••••.. .75 1.5) 200 44.3 32.3 122. 2 9!!<1.0 
r ... bbage ....•.•.........••••. 1.0 2.0 140 

tm'~~=~bc;::.:ici·jam 1.5 3.0 171 
Tea.. •••••••••••••• 2.S 6.1 116 

} Cake •••••••.•••.••..•..•••.. .5 1.0 35 11.9 8.6 93.9 527.0 
tlf::::::::::::::::::::::~: .1 .2 10 

.5 1.0 30 
Supper ••••••••••• 2 slices bread.. ••••••••••..•.. ao 4.l) 116 

} Cheese ••••.......•••.•...... 1.0 aOl 35 34.9 .21.7 67.2 62Ll M ... t ..•....••••••••......... ao 4.1 50 
Pickles. •••••••.••••...•..... .5 1.0) 25 

Allmeals ••••••••. -........ -....... -.-~ .......... -- 25.0 (50. 7) 121.1 l07.S 393.0 3,120.0 

:Vo. 3. 

BrCIIoklast. •••••••• Fried t1sh .•••.•............. 4.0 8.11 110 

} 3 slices bread, butter and jam 2.0 4.1) li2 31.2 16.6 114.8 752.9 

tlf:::::::::::::::::::::::: .1 .2) 10 
.5 1.0) 30 

Dinner ••••••••••• Liver •••••••••••••••••..•••. 3.0 6.1) 80 

} Bacon ••••••••••••••••••••••• 1.0 2.0l 20 
Potatoes •.........•.•.••.... .75 1.5 200 53.6 25.3 15S.4 1,101.7 
Peas (preserved) ••••.••..... 1.0 2.°l 134 
Sago pudding .•.............. 2.0 4.1 250 

Tea. •••••••••••••• 2 slices bread, butter and jam 2.5 5.1) 1~ } Piece olcake ........ _ ............ .5 LOl U.9 8.6 93.9 527,0 
Sugar •••...•....••••••••.... .1 .2 10 
IWk ..•..•.•.•.•••••...••... .S 1.0 30

1 Supper ••••••••••• Irish ~tew __ ._ ._ ............. ____ 4.0 s.ll ml} 30.0 8.0 120.0 895.6 
2 slices of bread ••. : •.•..•... 1.5 3.0 

All meals ....•.•.. ..................... -- .... _-._------ 24.0 (18.7) ········1 126.71 SS.51. 4S7•1 3,077.2 
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TABLE V.-SUGGESTED DAlLY DIETARY FOR MUNITION WORKER8-Concluded. 

No.4. 

Meal. Ingredients. Cost. 

Gross. 

Weight in grams. 

Dry. 

Car· Pro
tein. Fat. bohy. 

drate. 

Calo
ries. 

------1----------1-----1·----------
d. Ct8. 

2eggs .•••.......••..••..•... 3.0 i &.1) n'j 2 rashers bacon .•. _. ___ . _. _._ 3.0 6.1) 50 , 
2 slices bread, butter and 1.20 2.5) 112 ' 33.8 50. a 65.3 87&.1 jam. 

~'lf:~: ::: :::: ::::::::::::::: .1 .2) 10, 
.5 1.0) 30 

Roast beef ••••.......•...... 5.0 10.1) 110

1 Potatoes .................... .75 1.5) 182· 40.0 30.0 101.0 857.0 Cabbage ..................... ,75 1.5) 771 
SiIuproll ................... 1.5 3.0) 120 I 3 slices bread, butter and as i.O) 

175 } jam. 
210 I Lettuoo or radishes •......•.. .5 

1''' 
1&.8 9.6 132.4 700.1 

~r:.::::::::::::::::::::::: .2 .4) 201 
.5 1.0) 30 I 

2 slices bread and butter .••. 2.0 4.1) 

1* It Ham ........................ 3.5 7.1l 2".0 36.2 64.2 718.3 
Cheese ...................... 1.0 2.0 

Breakfast •.•...... 

Dinner .......... . 

Tea .............. . 

Supper .......... . 

All meals ....................................... 26.20 (53.2) ........ Ili9.5l26.1362.Sf3,lM.O 

So. 5. 

Breakfast ......... 1 sausage .................... 1.75 3.5) ~ II I 

1 rasher bacon ............... 1.5 3.0) I 
2 slices bread ................ 1.20 2.5) 116 21.8 27.4 89.0 708.3 

~~::::::::::::::::::::::: .1 .2) 10 
.5 1.0) 30 

Dinner ........... RoastbeeL ................. 4.0 8.1) 110 

} Potatoes ••••.•.•.•.•........ .75 1.5) 200 33.4 20.0 132,8 1,002.& Peas ........................ 1.0 2.0) 150 
Currant tuddin1; ..•........ 2.0 4.1) 136 

Tea ............... 2 .slices read, utter and 2.5 5.1) 116 

} 
Jam. 

r!:~~~~::::::::::::::::: 
'.1 

I" 
10 11.9 8.& 93.9 527.0 

.5 1.0) 30 

.5 1.0) 35 
Supper ..•••.••••. 2 slices bread and butter •.•• 2.0 4.1l 116 } Ham ........................ 3.5 7.1 60 2".9 36.2 64.2 718.3 

Cheese ••••...•.............. 1.0 2.0) 85 .-
379. 91 2,956. 2 All meals ......... ........ -................... -- 24.0 (48.7) 96.0 I 97.2 

.15. In conclusion, I desire to acknowledge the assistance received 
by me from Dr. Benjamin Moore, F. R. S., and from Mr. A. Webster 
(who has carried out many of the analyses). 

LEONARD E. lliLL. 

JULY, 1916'. 

WASHING FAC~LITIES AND BATHS. 
[Memorandum No. 14.] 

1. In a pre\'ious memorandum on "Special industrial diseases 
(No.8)" the tommittee have advocated the provision in factories of. 
suitable washing accommodation and lavatories, more especially for i 
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workers engaged on processes in which poisonous materials are 
manipulated. Though such provision is most needed where poisonous 
substances are manipulated or where heat, dust, or dirt are present 
to an unusual degree there is a general agreement that washing is 
beneficial to the health and efficiency of all workers and that facilities 
should be provided wherever possible. In France and Belgium pro
"ision of this nature has been frequently instituted. Account must· 
also be taken of the beneficial effect upon the self-respect of the 
worker who is able to leave his employment clean and tidy. There 
is the further question of the association with his fellow travelers of 
a man who returns home straight from work from some dusty or 
dirty employment. A representative trades-unionist stated in evi
dence before the committee that--

Material Improvements In the arrangements for washing are desirable. It 
would be a great help if a worker could have the opportunity for really wash
Ing up and putting hImself in a condition to go out with his family without 
having to return home first. Anything in the nature of evening recreation is 
rendered almost Impossible if a worker has to travel all the way home, perhaps 
right through the city, and get cleaned up before returning to the city with 
his family. 

Lastly, there is the relation of cleanliness to good health and per
sonal efficiency, a relation which is sufficiently obvious to make any 
emphasis unnecessary. 

2. Experience has shown that when opportunities for washing are 
provided they are freely used; there may be a short period of inertia 
at first, but workers have not only no innate desire to be otherwise 
than clean, but soon bring influence to hear upon any of their fellows 
who do not avail themselves of the facilities offered. Evidence laid 
before the committee and reports received from investigators have 
clearly established the desire of many operatives, especially those 
engaged in heavy engineering processes, for improved lavatory and 
washing accommodation. 

Thus a medical investigator appointed by the committee who has carried out 
a prolonged inquiry at eight large engIneering factories, reports that in seven 
facilities for washing were lacking, but that in the one where provision was 
made full advantage of it was taken by the workers. As regard the others he rp
ports: .. Many complaints were made by the workmen and many expressions of. 
"hope were heard that a remedy for the present condition will be found," and 
almost without exception it was stated by these men how much advantage was 
to be gained from the freshness resulting after a .. good swill." "The same in
vestigator adds that on the Continent at a factory belonging to one firm visited 
every provision for washing Is made for operatives engaged at hot and dusty 
processes. .. IndIviduals who have returned told me that hot and cold shower 
baths are provided and very freely made use of, and that the workmen leave the 
premL"l!S spick and span, frequently clad in flannels in summer, so giving the im
pression they are going to a tennis party. They are much envied by the worker 
at home, and the suggestion was made that the same facilities.should be provided 
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at home as for the continental worker. Questions of washing accommodation 
in the home may come' under discussion, but nevertheless the craftsman ex
'presses himself forcibly and sometimes bitterly upon the indignity of 'laving to 
leave his work in such a grimy condition. The pleasure of changing into clean 
and dry clothing after a heavy day's work is considerable." 

An employer at another munitions center informed the committee 
that--

Spray baths are provided for the foundrymen, who number about 100. Tickets 
can be bought at the rate of 10 for 3d. (6 cents) ;. this chal'ge includes the use 
()f towel and soap. Seven minutes out of working hours are allowed each man 

. in the foundry to waSh thoroughly before stopping time. Though the foundry
men are not in any way specially selected they use the spray baths greatly, 
especially in summer. 

A representative of the Nationti.l Fedaration of Blast Furnacemen 
has informed the committee that not more than 5 per cent of the mem
bers of his union have a house with five or six rooms and a bath. "In 
Lancashire and South Yorkshire many are living in houses of three 
small rooms with no scullery. Considering the dirty state into which 
the men's bodies and clothing get when working, baths shOUld. be 
general." 

WASHING FACILITIES. 

3. Lavatories.-Where washing accommodation has been provided, 
inspection has shown that sufficient attention is seldom paid to de
tails of construction. Frequently the details seem to have been left to 
abuilding contractor with no special knowledge of the hard usage 
to which fittings are subjected under the conditions of industrial life; 
,as a result lavatories, though adequate when new, may.quickly fall 
into disrepair. Separate basins, originally provided with plugs at
tached by chains, are found with the chains. broken, the plugs lost, 
and the waste pipes stuffed up with rags. Walls against which basins 
nre fixed, unless protected by an. enameled surface, soon become 
splashed with soap suds, and present an uninviting aspect which 
can not be easily or quickly improved. Waste pipes are often too 
narrow for convenient cleansing or contain sharp bends and angles, 

. and consequently become blocked or broken. 
Insufficient provision is often made for draining the lavatory floor, 

which possibly through bad construction becomes uneven and the site 
of pools of dirty water. The floor should be smooth, hard, imper
vious, and properly sloped and graded. Nailbrushes and soap, even 
though frequently renewed, disappear, and thus involve a constant 
source of annoyance and expense. These troubles may be largely 
onrcome by adhering to certain principles in construction. The in
stallation should be--
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(a) As simple as possible in construction and arrangement;. 
(b) Strong and durable, able to withstand considerable wear 

and tear; 
(c) Sufficient and suitable in accommodation so that a large 

number can wash together or in a short tillleji 
(d) Economical in space; , , 
(e) So constructed that it can be easily cleaned and contain 

a minimum of removable or detachable articles; 
(I) Provided with an ample supply of water (hot and cold) ; 

and 
(g) So situated in the factory as to be fairly available to aU 

for whom it is provided. 
4. Where difficulties arise in, regard to the use of ordinary lavatory 

basins they may in certain cases be overcome by using a washing 
trough. There the necessary plumbing is reduced to a minimum; 
there is no plug; washing is done under a spray of water; the waste 
pipe opens directly over_the drain; and the drain itself is flush with 
the floor, which is sloped toward it. The trough stands in the center 
of the room, free from the walls, and the wall space can be used 
for cloak-room accommodation, whether hooks or lockers. A useful 
modification of the water supply is to have only two spray taps for 
occasional use, and a series of flush holes in both sides of the water 
pipe, the supply to which is controlled by a cock on the far side of 
the taps. This cock is turned on just before the operatives come to 
wash at the close of each spell of work. Arrangements can be made 
for controlling the temperature of the water. Where space is limited, 
say near the exit of a bit engineering shop, a more compact in
stallation may be used. This may take the form of a "large circular 
basin with spray taps radiating from a central supply pipe coming 
down from above, and with an open pipe in the center for carrying 
off the waste water to a drain in the floor. Wherever spray taps 
are used, advantage is gained by so arranging the height and posi
tion of the taps that a douche bath for the head, neck, and arms can 
be taken if desired. 

5. N ailbrusMS.-The difficulty occasioned by the disappearance of 
nailbrushes may be overcome by having large brushes made and 

1 The standard adopted under factory regulations Is as follows. The washing con
veniences should be under covet, and maintained in a cleanly state and in' good repair. 
There should be either- . 

(a) A trough with n smooth impervious surfac~ (fitted with a waste pipe without 
plug), and of such length as to allow at least 2 feet for every five persons. and 
having a constant supply of water from taps or jets above the trough at intervals 
of not more than 2 feet: or 

(II) At least one lavatory basin for every five persons, tltted with a waste pipe and 
plug,' or placed In a trough having a waste pipe, and having either a constant 
supply of hot and cold water or warm water laid on, or (if a constnnt snpply of 
heated water be not rpasonably practicable) a constnnt Rupply of cold water 
laId on, and a supply of hot water always at hand when required for usc by 
persons employed. 
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fixed in position f30 that they can drain into the trough. In use the 
hand is rubbed against such brushes instead of the usual reverse 
process. In a number of factories stout nailbrushes are' provided 
attached to the' washing troughs by chains, and on the whole this 
plan appears to work satisfactorily. 

6. Soap.-Soap may be supplied economically in small boxes, about 
4 inches square, kept locked and fixed in convenient positions 
above the trough, say on or near the water pipe; the soap of the 
consistency of butter or jelly is obtained by inserting a finger into u 
round hole in the. bottom of the box. Each day the attendant fills 
up the box. Soap for use in this way can be obtained in powder 
form which sets to a jelly on the addition of water; by buying soap 
thus in powder form the cost of carriage is diminished. Alterna
trvely, the soap may be served out as a powder placed in a Hour 
dredger chained to the trough. One point, however, 'should be 
borne in mind, the natural oil of the skin and hair may be removed 
by the use of strong alkaline soaps; if such soaps are used, as may 
be necessary to cleanse hands soiled with oil and grime in engineering 
works, then some ointment, glycerine, or lanoline should be employed 
after washing to restore the suppleness of the skin. Without this 
precaution the skin may become dry and cracked, and so be unable 
to resist bacterial infection, w,hen dermatitis results. 

7. Towels.-The supply of clean, dry towels should be adequate; 
for this purpose it is desirable that-

(a) A towel at least five square feet.in area should be proyided 
for each worker, and should be renewed or washed daily i or 

(b) One roller towel fastened in position, at least 15 square feet 
in area, should be provided for every three workers, and should be 
renewed or washed daily; or should be provided for avery nine 
workers and should be washed or renewed after every mealtime and 
Rt the close of the day's work.1 ' 

The provision of separate towels is preferable, partly because the 
danger of infection is minimized, and partly because each worker 
thus obtains a dry towel. 

BATHING FACILITIES." 

8. Bat'M.-In addition to ordinary washing accommodation, th<.> 
provision of bathing facilities is desirable for workers in many 
industries, especially those exposed to great heat and e:s:cessiye dust, 
and those brought into contact with poisonous material. 'Yhere men 
are employed under conditions of great heat baths may proye an 
effective antidote to muscular rheumatism. For, men, the simple~ 

'These suggestions are Identical with the requirements of the Home Otllce order for 
the manufacture and decoration of pottery. 

• Reference may be usefully mnde to the report of the Departmental Committee on 
Washing and Drying Accommodations at Mines. (Cd. 6724, 1913.) 
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ond at the same time the cheapest and most efficacious installation· is 
that of shower or douche baths. The stimulating effect on the skin 
of the falling water is greater than is obtained by total immersion. 
Douche baths have been strongJy recommended for use by coal 
miners, and have been installed with success in many factories. For 
women, ordinary shower baths are less applicable, because of the 
difficulty of keeping the hair dry or of drying it after bathing; a 
horizontal spray fixed at the level of the shoulders, or obtained from 
a movable nozzle or ring on a flexible tube, overcomes this objection. 
Ruch arrangement may also be found preferable for men. 

The number of baths should be sufficient to enable a worker to have 
a bath at any time without appreciable delay: 

9. Cubides.-The cubicles in which the baths are placed should be 
arranged to secure privacy. In order to reduce the time which each. 
worker spends in the cubicle it may be possible to arrange for the 
workers to dress and undress partly outside the cubicle, but at· any 
rate, in the case of women, some provision for dressing, including a 
scat and pegs, must be provided inside the cubicle. Where this is 
done the size of the cubicle should not be less than ·3 feet wide by 
4 feet deep. The walls should ordinarily not be less than 6 feet high. 
A space should be left between the floor and the walls of the cubicles 
sufficient to permit of drainage and cleaning. 

10. Cleaning.-The building and fittings should be so constructed 
as to facilitate the maintenance of absolute clea~liness. Square corn
ers, ledges, or rough inner surfaces should be avoided. Wood should 
be used only for seats, and for this purpose hardwood should be 
employed with spaces between the wood for ventilation. The walls 
and partitions (and this applies also to lavatories and sanitary con
veniences) should always have smooth and curved surfaces which can 
be readily washed down and can not be used for writing on. Enamel 
tiles and brick':! or enamel metal sheets may be used for this purpose; 
any initial cost thus incurred is soon recouped by saving in cleaning 
and lime washing. 

11. Water.-The water used should be of adequate purity and 
should not be liable to cause injury to the health of the workers or to 
yield efHuvia. It will generally be found preferable for the tempera
ture of the water to be regulated by an attendant rather than for the 
temperature of each bath to be regulated separately by the worker. 
A temperature of about 100° F. is usual. A thermometer should be 
placed in a convenient position so that the attendant can readily cor
rect variations of temperature. 

12. Soap and towels.-A simple and economical method of sup
plying soap is to provide smal~ tablets sufficient for one bath. A 
convenient size for towels is 25 inches by 60 inches. 'Vhen the baths 
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are used by a large number of workers it may be found convenient 
and economical to provide a small laundry for washing them. 

13. Drying of clothes . ....:.,..The conditions of employment which ren
der the provision of baths specially important often also make it 
desirable that facilities should be available for the drying of clothes. 
1£ only Cloakroom pegs or lockers are provided for the damp clothes, 
hot water pipes should be placed immediately beneath them. A 
preferable plan where a large amount of clothing has to be dried 
is to suspend the clothes from the roof of the building by a chain 
or string securely fastened at the lower end. The heat of the build
ing produced by the hpt water pipes for the baths causes a good· 
ventilation in the roof which satisfactorily dries the clothes and pre
nnts any disagreeable odor. The interior of the building may with 
advantage be maintained at a level temperature of about 70° F. 
This adds to the comfort of the workers and effectively dries the 
clotlies. Ventilation can be obtained by the provision of -ventilators 
in the roof or by the use of fans. 

14. The maintenance of any installation provided is almost as im
portant as its construction. This should be made the definite duty 
of an appointed officer acting under the welfare supervisorJ who 
should keep the lavatory clean, control the supply of nailbrushes 
and soap, and arrange that dry'clean towels are available. Such an 
officer may also usefully be employed in attending to the sanitary 
con-veniences, and in supervising the cloakroom. While the ultimate 
responsibility for upkeep must rest with the employer, it may be 
found, at any rate in the case of baths, that the workers may, with 
adYantage, be encouraged to participate in the management by a 
special committee or otherwise. The question of the payment to be 
made for baths will also need careful consideration; in some cases 
at any rate the workers may prefer to make some small payment. 
iWhere periodic baths are of special benefit to health and efficiency, 
it is found desirable to allow workers time for bathing within 
working hours. 

Signed on behalf of the committee, 

E. H. PELHAM, Secretary. 
AUGl:'s'l', 1916. 

GEORGE NEWMAN, M. D., Chairman. 
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