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PREFACE

The effects of conditions of lighting on the performance of indus-
trial tasks has been cbserved incidentally in the course of a number
of investigations made for the Board, and the results of these
observations have been published in their series of reports. In
1926 there was published the first of a series of Joint Reportis of
the Industrial Health Research Board and the Illumination Research
Committee of the Department of Scientific & Industrial Research.
That report described the results of a particular investigation into the
relation betweenillumination and performance in type-setting by hand.

. The large part played by vision in the performance of almost
every kind of work, and the obvious dependence of good vision
on adequate illumination, points to lighting as one of the most
important conditions of work within a factory. The experimental
study of lighting under industrial conditions, however, presents
difficulties no fewer than those which commonly attend similar
studies of other environmental factors. The difficulties are chiefly
those of finding or producing, in a factory, the controlled conditions
of a laboratory experiment.

In the present investigation, which was made in a weaving
shed where a night-shift was worked, one of these difficulties, namely
the short and variable duration of artificial lighting during unsual
factory hours, was largely, although not entirely, overcome. The
primary object was to test the value of a method of lighting looms
which had been claimed to have given excellent results whea tried
in Germany. Confirmation of the German results has not been
obtained, but the data presented suggest that a higher illumination
than_is customarily provided is necessary to secure the best per-
formance in weaving certain kinds of cloth.

It must be admitted that, in view of the general variability in
output recorded, far more data than it was found possible to
obtain would be required to establish with certainty the conclusions
ammived at. Nevertheless, both in respect of degree of illumination
and method of lighting, the conclusions suggested by the present
investigation and those drawn from the earher type-setting experi-
ments are mutually confirmatory. Though technically dissimilar,
the work of the hand compositor and that of the worsted weaver
largely consist of comparable visual tasks.

The Board therefore felt that the results of this investigation
should be published, giving as they do some imdication of what
may be considered to be good lighting for a particular industrial
process. In making this decision to publish, they have been sup-
ported by advice from the Committees on Vision and Statistics of
the Medical Research Council and from the Illumination Research
Committee of the Department of Scientific & Industrial Research.
It seems to them, aiso, that the results gain particular curremt
interest owing to the general clause in the new Factories Act requiring
adequate and suitable lighting in factories.
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APPENDIX 1

A Note on THE COMPARISON OF NIGET WEAVERS' Qurrur ™ DIiFFERENT
ExrErRIMENTAL LicHETING PERIODS, AND ON THE COMPARISON GPF NIGHT
WITH CORRESPONDING DAY WeaveErs' OUTPUT IN TRE saME PERIODS.

In most field investigations it is exceedingly dificult to ensare that all
the conditions within the factory which are capable of affecting the productive
capacity of the worker shall remain constan:, or nearly so, except the par-
ticnlar one the effect of varying which it is desired to study. This difficnity
increases as the duration of the investigation is proloanged, for such conditions
as those of temperature and natnral lighting, for example, are subject to
seasonal variation which cannot usaally be confined within such narrow limits
that its effect is negligible. In many cases also there are seasonal changes of
product, particnlarily in certain textile factories,

Short period experiments, thoagh permitting more rigid control of working
conditions, are more likely to yield resuits which are inflaenced by ** experi-
mental effort,” and it is kmown that the initial efiects of changing some
condition of work are not always maintained for loog periods.

In the investigation described in the foregoing report the duration of each
of the experimental lighting periods was usually five weeks and the investiga-
tion extended over a total period of ten months. It is obvious, therefore,
that some conditions of artificial lighting had to be tried in summer and
others in winter months, so that if a direct comparison is made between the
results obtained in one lighting period and those in another any difference
will not necessarily be wholly attributable to the difference of lighting but
may be partly due to more, or less, comfortable conditicns of warmth It
might be possible to estimate to what extent any such observed difference
was due to the normal effect of seasonal changes, for example of temperature,
by comparing the two periods under consideration with the i
periods of the previons year, or of several previous years, providing the natore
of the work then done was sirictly comparable. In the present case this
procedure has not been possible.

Apart from seasonal changes, other conditions which aflect the weaver
vary from time to time to an extent which caa be neither foreseen nor con-
trolied, and it is not certain that the net effect of these varations waill be the
same in any two periods of five weeks’ duration. For instance, a series of
bad warps may occur in one pericd and not in another, and this will increase
the difficulty of weaving though the kind of cloth woven remains the same.

In this investigation, however, the group of weavers selected for obser-
vation worked at night on looms which were also in operation during the day
by a different group of weavers. It is thus possible to compare the outpat
of the night weavers in any lighting period with that of the day weavers in
the same period, both groups weaving the same cloth. Seasomnal vanations,
and any variation such as in the difficulty of the work, will affect both groups
of weavers and any difference between their respective performances, after
allowing for any criginal gronp difference observed {which may be due to a
difference of ability, or to a difference between the day and night Joom speed
due to variation of supply voltage), will then be at least mainly atiribatable
to the change of lighting conditions imposed upon the night weavers.

However, if there is an improvement in daylight ilnmination this may
taise the day weavers’ cutput but will not affect that of the night weavers.
Again, the day temperature may reach an ancomfortable level in sammer and
depress the day weavers® output, while the corresponding night temperature
may have no unfavourable effect oo the cutpet of the might weavers. It is
impossible to make any pumerical corrections for the eifect of such variations
as these and they may, in some periods, depreciate the value of the day weavers’
output as a standard of comparison. The extent to which any improvement
of the night weavers' output is doe to improved artificial lighting cannot,
therefore, be exactly determined by this method though, on the whole, it
probably gives a more reliable indication of the value of the lighting conditions
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than does the comparison of the night weavers’ cutput m the experimental
lighting periods with their ontput under the criginal conditions of hghi:mg

Direct comparison can be made between the night and day weavers'
performance in cach lighting period if each performance is expressed as a
percentage of the corresponding group performance achieved in the comtol
period. The percentage gain, or loss, of performance by the night weavers
will then be given by

. night weavers’ relative perfonnaace 1} x 100
duy weavers’ relative performance

(3790
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APPENDIX 11

THE SIGNIFICANCE OF OUTPUT CHANGES
WsEAviNG EFFICTENCY AND PErRsoNaL EFFICIENCY {SPEED or HANDWORXK)

In the process of weaving the ontput, i.e.,, amount of ¢loth produced, in
any unit of time is proportional to the machine running time. The Iatter can
never be 100 per cent. of the time unit because the looms must be stopped
pericdically to enable the weft in the shuttles to be replenished. There are,
however, always other causes of lost machine running time, of which the
most important is the breaking of ** ends ** (warp threads} which have to be
“taken up” by the weaver while the loom is stopped. Accordingly, in
practice, the weaving efficiency (ratio of cloth woven to cloth which would
have been woven without loom stoppages, expressed as a percentage} may be
only 75 or 80 per cent. In order to increase the cutput say by 1 per cent.
either the number or duration of Ioom stoppages, or both, must be reduced.
Assuming that the stoppages are limited in number to those which are un-
avoidable, so that the loss of output depends only upon their duration, this
loss can be reduced only by an increase in the rate of working of the weaver.
But, to raise the cutput in this way by 1 per cent. from 4,500 picks per hour
{75 per cent. efficiency with a loom speed of 100 picks per minute) to 4,545 picks
per hour {75-75 per cent. efficiency), means that the proportion of the total
working time occupied in handwork by the weaver must be reduced from
25 per cent. to 24 -25 per cent., and in this tirne he miist do all the handwork
he previcusly did in 25 per cent. of the total working time plus a little more
made necessary by the additional cloth woven during the extra machine
running time. His rate of working is, therefore, increased by

73-75 - 24-25 75-75x 25
( 75— 95 1}x100= 1= TE ])xlﬂﬁ—ni 12 per cent,

It is thus evident that in power-lcom weaving a relatively large increase
of personal efficiency is necessary to effect a small increase of output, and the
latter, considered by itself, gives an inadequate idea of the benefit derived
by the weavers from any improvement of conditions to which it is attributable.

OPERATIONS IN WEAVING AFFECTED BY LIGHTING

It is mainly by making possible quicker perception of weft shortage—
indicating the necessity for re-shuttling—and of warp breakages and the
threads which have to be tied, and guicker discrimination of the heald eyes
and reed dents through which broken “ ends *” may have to be drawn, that
improved lighting can shorten the time occupied by the weaver in deing work
requiring stoppage of the loom. Therefore, a very large reduction of handwork
time cannot be expected, even with the best illumination, valess comparison s
made with results obtained with extremely poor illumination. For example,
a 12 per cent. increase of output, given an initial weaving efficiency of 75 per
cent., would increase efficiency to 84 per cent., and would require the rate of
bandwork to be increased by 75 per cent. if the handwork required is pro-
portional to the weaving efficiency. An improvement of this order would
certainly be difficult to secure, as the result of improved visibility due to
better lighting if the original lighting was good enough to permit an initial
efficiency of 75 per cent.

PROBABLE EXTENT OF QUTPUT GAIN OBTAINABLE WITH IMPROVED LIGHTING

If the initial efficiency is low, say 50 per ceat,, 2 12 per cent, increase of
output reguires an increase in the rate of handwork of 27-27 per cent., but,
at the higher initial efficiency considered above, a 12 per cent. increase of
cutput could probably only be secured by eliminating or reducing other causes
of lost machine running time, such as breakdowns, absence of the weaver
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while fetching wett, etc., but these are losses, some of which are either not
reducible at all or are only reducible to a slight extent by better lighting,

When the loom is stopped the weaver has both to look at objects and
manipulate them. Unless the lighting is very bad, more time is spent in
doing something than in seeing what has to be done, When the loom is stopped
for re-shuttling the time occupied in performing this operation mainly depends
on the weaver's rate of action. The need for guick perception occurs before
the loom is stopped, when the weft is vunning low and, of course, if the Eghting
is bad and the weaver cannot see properly, the weft may run out before the
iocom is stopped and leave an incomplete pick in the cloth to be removed
before the loom is re-started. It is possible that several picks may be missed
altogether in this way, and the warp will then have to be pulled back to
restore the cloth fell to its proper position in which it abuts against the reed
when the Iatter is at the forward end of its stroke. Time and output are lost
in this way, but failure {o stop the loom before the weft in a shuttle is exhausted
can, and often does, occur because the weaver is occupied in attending to
his gsecond loom and cannot, therefore, keep the other ome under constant
observation at the same time. Thus loss of machine running time due to
this cause cannot be eliminated by improvement of hghting and is likely to
be reduced very little by increasing iflamination beyond the moderate intensity
which suffices to enable the weaver t6 see when the quantity of weft remaining
in the shuttle is becoming small enough to necessifate re-shuttling. If the
cloth is a fancy one, such as a patterned suiting, for which several shuttles
are used, each containing weft of different colour, there may be so little
difference between the colours that time may be lost in selecting the right one
for insertion, and this, of course, can be diminisked by improving ilumination.
The actual insertion of a new pirn of weft into the shuttle is usually done
while the lcom is running, a spare shuttle being available, so that any time
saved in doing this, due to better lighting—and it will not be great as this
operation is controlled much more by manpulative skill than by vision—will
not as a rule affect output,

Thaus, so far as re-shuttling is concerned, it is apparent that, unless per-
formance in very bad conditions of lighting is compared with that in good
or very good lighting, the difference of loom stoppage time, and therefore of
output, will be small. The cloth woven during this investigation necessitated
re-shuttling on an average about fifteen times per hour per loom, and each
re-shuttling required stoppage of the loom for about ffteen seconds. If no in-
complete picks had to be removed the total re-shuttling time per hour thus
amcunted toabout 3§ minutes. If, however, it is taken as four minutes, this is
only -7 per cent. of the possible loom renning time. Now, if better lighting
increases the machine running time, and thus the output level, by reducing
the time occupied in doing visual work when the loom is stopped, the increase
of cloth woven would necessitate increased frequency of re-shuttling as well
as of yarn breakage repair, so that the net time saved on re-shuttling under
better lighting may be almest negligible. If, however, it is assumed that the
net result of better lighting will be to reduce the hourly stoppage time by as
much as 10 per cent. of the maximurm re-shuttling time given above, i.e. by
04 minutes, and the initial weaving efficiency is 75 per cent. {the average
weaving efficiency with the original lighting found in this investigation was
74-2 per cent.), then the icom runming time will be increased to 45-4 minutes
per hour, thus increasing the output by 0-89 per cent., and the overali rate
of handwork by 2-74 per cent.

Apart {rom re-shuttling, the most important cause of lost machine running
time which can be affected by lighting is the time required for piecing broken
* ends.” Here perception and discrimination play an important part in the
work to be done, and more time may sometimes be spent in finding a broken
end than in actually mending it, or in finding the appropriate heald-eye and
reed-dent than in drawing a warp end through thera. This, however, is by
no means always the case, as a broken end may be easy to find or may be
found partly by the sense of {ouch rather than sight. The actual operation



28

of piecing is guickly done, but, if several ends break at the same time, as often
happens, the visual time element may be considerably increased in comparison
with the manipulative time since care must be taken to piece the several
threads in the comrect sequence.

Obviously good lighting can reduce the time required for seeing in the
process of piecing broken ends, but with the original lighting in the shed with
which we are here concerned, it is doubtful whether the time occupied in
seeing amounted to more than half-the total time during which the looms were
stopped for “ taking up ends.” An analysis of the stoppage times recorded
dunng the first period of this investigation, with the original lighting, shows that,
on the average, taking up ends occupied 30-32 per cent., or 3-335 minutes per
hour, of the total stoppage time (excluding re-shuttling time} per loom.
Assuming that 50 per cent. of this time is ** seeing time ” then, with a weaving
efficiency of 73 per cent. {15—4)x0-3032x0-3=1-67 minutes per hour is
occupied by visual work in connection with the repair of yarn breakages. If
this time can be halved, i e., the speed of vision donbled,* by means of improved
lighting the total stoppage time due to taking up ends will be reduced to

3-335— 2 =2-5 minates per hour.

Baut since any time saved in this way, and added to the loom running time,
proportionally increases the pumber of yarn breakages requiring repair, the
effective additional loom running time will be less than Q- 835 minate. Taking
it as -8 minute, the loom running time will be increased from the 45-4 minutes
found above to 46 -2 minutes per hour, thus increasiug outpet, due to gnicker
re-shuttling and piecing, by 2-4 per cent.

In addition to stoppages recorded for the purpose of taking up ends,
others were due to the weaver having to attend to his other loom. This means
that while piecing ends, taking a piece of cloth off the loom, or doing other
necessary work on one loom, the other has sometimes to be stopped to aveid
fanlty weaving. Thus the stoppage of one loom for any reason often involves
lost ruoning time for both. This cannot be avoided by improving lighting
but, obviously, if the piecing time is reduced the stoppage time required for
attending to the other loom will also be reduced, though not to the full extent
of the piecing time saved, since the work done on the other Joom does not consist
only of piecing broken ends. It is difficeit to estimate very accurately what
propartion of the time lost on one loom while attention is given to the other
is due to that attention being required for the purpose of taking up ends.
Scme of this stoppage time will occur while a piece is being taken off the other
loom, as stated above, or while a picking-stick strap is being mended, etc,,
and it is very doubtful whether more than 23 per cent. of the time saved in
piecing ends on one loom will also be saved an the other owing to the increased
attention which the weaver is able to give it.

The percentage of the total hourly loom stoppage time, due to ail causes
except re-shuttling, which was recorded as due to  attending to the other
loom " with the original lighting was 21-83. With a weaving efficiency of
75 per cent. this is equivalent to {15—4) x 0-2183=2-4 minutes per loom per
bour. As it has been assumed that 0-8 minute can be saved om piecing
ends by means of betteriighting.o.‘—s =0-2 minute will be saved on attending
to the other loom, thus reducing this stoppage time to 2-2 minutes per loom
per honr. .

* With good contrast, baving regard to the size of detail to be seen in
worsted weaving, it would not be possible to double the speed of vision even
by raising illomination to the high value of 500 foot-candles.} But if the
contrast is poor and the material dark in colour, such a result may be possible—
perhaps with a lower illumination,

t+ Vide ' The Relation between Illumination and Industrial Efficiency.
(1) The Effect of Size of Work.” Join? Repori of the Indusivial Hzalth Research
Board and the Illumination Research Commitice. H.M.5.Q., London, 1835.
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Taking the combined time saved on re-shuttling, piecing ends and attending
to the other loom, i.¢., §-4}6-840-2=1-4 minutes, the total stoppage time
is reduced from 15 to 13-6 miputes per hour and the weaving efficiency is
raised from 75 to 77- 33 per ceat. by a total increase of output of 3- 11 per cent.

Time can be saved in coamection with other operations, some of which
are not performed by the weaver, but by the loom tenter, bat it is clear that
the aggregate time which can be saved by improvement of lighting cannot
be suthicient to produce a large increase of ontput if the initial efficiency is
fairly high. Machine ranning time is lost, of course, from canses which cannot
be influenced by lighting, such as the {ime lost when the weaver is away from
the looms, and i this time can be reduced then a further improvement of
cutput will be obtained. Much time may be wasted if the illamination is
sot suficient 10 enable the weaver to detect a broken warp thread quickly,
bat this will be the time of the mender who has $0 sew in the missing portion
of thread after the cloth is woven, and it will not, therefore, redace the
weaver's ontput.

So far, cnly the improvemeot of output likely to resnlt from improved
visual performance in connection with certain operaticns which normally
acconnt for more than half the total loom stoppage tine has been considered.
But manual performance may also improve with better lighting which induces
feelings of well-being, contentment and alertness and thues tends to stimulate
physical activity. This effect of lighting, primarily of a psychological nature,
is due largely to the general appearance of the work-place. Imvestigation of
this aspect of the problem of hghting, in the case of tile-pressers, has shown
that when a local system of lighting, providing low illumination, badly
distributed, so that the appearance of the work-place is gloomy and cheestess,
is replaced by a gemeral system, giving reascnable illomination, the rate of
working is stimulated and output increased by about 6 o 10 per cent.*

The change of intensity of illumination was from an initial average valne
of abont 1 foot-candle to some 4 to 5 foot-candles. The ontput of the tile-
pressers was entirely comtiolled by their rate of handwork, but that of
the weavers here considered was controlled by the rate of bandwork only for
about one-quarter of the total production time so that, even if the psycho-
logical effect of better lighting upon the weavers was of the same order of
magnitude as in the case of the tile-pressers a net increase of outpat of only
about 2 per cent. conid be expected. Since, however, the initial illumination
in the weaving shed was higher than that in the re-lighted tile-pressing shop,
&nd the general appearance was reasonably good, an even smaller improvement
of ontput due to the psychological effect of better lighting must be expected,
especially as the general appearance of the shed was not greatly changed by
the means employed to increase the illumination on the work.

Thas, from the foregoing discussion, it is evident that if a large increase
of output is secured when the initial eficiency is high it will probably be dae
partly to the variation of factors other than lighting. In the present case,
from the improvement of lighting alone, it may be expected that output can
be increased perhaps by 5 per cent. but it is doubtful whether a much better
result can be achieved.

* ¥Vide " The Effect of Lighting on Efficiency ic Rough Work (Tile Pressing),”™
Josnt Report of the Industrial Health Research Board and the Illumination
Research Committee,. HM.S.O., London. 1936,
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(iii). Industrial Accidents i

Ne. 4.—The Incidence of Industrial Accidents, with special reference to

Multiple Accidents, by Major M. Greenwood and Hilda M,

Woods., (1919} 6d. {7d.)a

No. 19.—Two Contributions fo the Study of Accident Causation, by
Ethel E. Osborne, H. M, Vernon and B. Muscio. {1922}

1s. 8d. {is. 7d)

No. 55.—A Study of the Personal Qualities in Accident Proneness and
Proficiency, by E. Farmer and E. G, Chambers. {1929)

3s. (35, 2d4.}
No. 88.—Tests for Accident Pronemess, by E. Farmer, E. G. Chambers
and F, J. Kirk, {1933.) 9d. {104.}

References to industrial accidents also cccuy i Reporis Nos, 39 and 62.

{iv). Atmospheric Conditions

No, 1i.—Preliminary Notes on Atmospheric Conditions in Boot and Shoe
Factories, by W. D. Hambly and T, Balford. (1921))

3s. (35, 24.}

No. 18.—Two Investigations In Potters’ Shops, by H. M. Vernon and
T. Bedford. (1922.) 2s. 84. {2s. 8d.}

No. 20.—A Study of Efficiency in Fine Linen Weaving, by H. C. Weston.
{1922.) is. 64, {1s. 7d.}

No, 21.—Atmospheric Conditions in Cotton Weaving, by S, Wyatt.
{1923.) 2s, {25. 1d.}

No. 37.-—Fan Ventilation in 2 Humid Weaving Shed, An Experiment
carried out for the Departmental Committee on Humidity
in Cotton Weaving, by 5. Wyatt, assisted by J. A. Fraser
and ¥. G. L, Steck. (1926.) 1s. 84. {1s. 10d.}

No. 39.—The Relation of Atmospheric Conditions to the Working
Capacity and the Accident Rate of Miners, by H. M, Vernon
and T. Bediford, assisted by C. G, Warner, {1927.}

1s. 3d. {1s. 4d.}

No. 46.—A Physiological Investigation of the Radiant Heating in Various
Buildings, by H. M. Vernon and M. D. Vernon, assisted by
i. Lomain-Smith. {1928.) 2s, (2s, 24.}

Nn, 48.—Artificial Humidification in 1he Cotton Weaving Industry.
Its Effect upon the Sickness Rates of Weaving Operatives, by
A. Bradford Hill. (1827.} 25, 6d. {25. 84d.}

No. 58—A Study of Heating and Ventilation in Schools, by H. M.
Vernon and T. Bedford, assxsted by C. G. Warner, (1930.)

2s. 6d. {2s. 84}
No. 59 —Sickness amongst Operatives in Lancashire Cotton Spinning
: Mills, by A. Bradford Hill. {130.) 15. €d. (1s. 84}

No. 60.—The Atmospheric Conditions in Pithead Baths, by H. M.

Vernon and T. Bedford (assisted by C. G. Warner). ({1930}

. 9d. {10d.}

No. 76.—The Warmth Factor in Comfort at Work, by T. Bedford.
{1938) 2s. (2s. 24

Referenices io almospheric conditions also cccur ¢ Reports Nos. 1, §, 22, 24, 51,
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{v). Vigion and Lighting
The Relation between Hlumination and Efficiency in Fine Work
{Typesetting by Hand), by H. C. Weston and A. K. Taylor.
Joint Report of the Industrial Fatigue Research Board and
the Blumination Research Committee. {1928) 64, (7d.)
The Eflect of Different Systems of Lighting on QOutput and
Accuracy in Fine Work {Typesetting by Hand), by H. C.
Weston and A, K. Taylor. Joint Report of the Industrial
Fatigue Research Board and the Dlumination Research
Committee. {1828.) 44d. (5d.)
The Relation between Illumination and Industrial Efficiency—
The Effect of Size of Work. Jeint Report of the Industrial
Health Research Board and the Ilumination Research
Committee. ({1935} 4d. {5d.)
The Effect of Lighting on Efficiency in Rough Work, by
S. Adams. TJoint Report of the Industrial Health Research
Beard and the lumination Research Committee. (1935)
4d. (5d.)
No. 40.—The Effect of Eyesirain on the Output of Linkers in the Hosiery
Industry, by H. C, Weston and S, Adams. (1827)) is. (Is. 1d.}
No. 49.-—0On the Relief of Eyestrain amongst Persons performing very
fine Work, by H. C. Weston 2nd §, Adams. {1928)
- Is. 34. (1s. 4d))
No. 57.—Further Experiments on the Use of Special Spectacles in very
fine Processes, by H. C. Weston and S. Adams. (1889}
) 1s. 3d. {1s. 44.)
No. 81.—The Effectsof Conditionsof Artificial Lighting on the Performance
of Worsted Weavers, by H. C. Weston. ({1937.)
Refevences o vicion or lighting also ocour im Reports Neos. 9, 20, 23.

{vi). YVocational Guidance and Selection

No. 12.—Vocational Guidance (a Review of the Literature), by B. Musdio
{1521)) s, (1s. 1d)
No. 16.—Three Studies in Vocational Selecton, by B. Muscio and E.
Farmer. (1922.) 1s. 6d. (1s. Bd})

Ko. 8l.—Performance Tests of Intelligence, by F. Gaw. (1823.)
2s. 6d. (25. 8d.}
No. 33.—A Stedy im Vocational Guidance, by F. Gaw, L. Ramsey,
M. Smith and W. Spielman, under the general direction of

Cyril Burt. (1526} 4s. (4s. 24.)
No. 43.—A Stody of Telegraphists' Cramp, by M. Smith, M. Culpin and
E. Farmer. ({1927.} Is. 6d. (Is. 7d.}

No. 53.—The Use of Performance Tests of Intelligence in Vocational
Guidance, by F. M, Earle, M. Milner and Others, {1928)

2s. 64. (25, Bd.)

No. 55.—A Study of Personal Qualities in Accident Proneness and
Preficiency, by E. Farmer and E. G. Chambers. (1925.}

. 8s. (3s. 2d)

No. 61.—The Nervous Temperament, by M. Smith and M. Culpin. {1930}

1s. {is. 1d.}

No. 74.—The Prognostic Vzlue of Some Psychological Tests, by E. Farmer

and E. G. Chambers. 9d. {10d.}
No. 78.—4A Borstal Experiment in Vocational Guidance, by Alec Rodger.
{1837) 9d. {11d.)

Refevences o vocational selection alsv ocruy in Report No. 64.

{vii), Time and Moverrent Study, Methods of Work
Ko, 8.—A Stody of Improved Methods in sn Iron Foundry, by C. S,
Myers, {i818.) 2d. (34}
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34
7,—~Individual Differences in Output in the Cotton Industry, by

S. Wyatt, (1920  — . 6d. (74)
8.—Some Observations on Bobbin Winding, by S. Wyatt and
H.C.Weston, (1920.) 15. 64, (1s.7d.)
9.—A Study of Output in Silk Weaving during the Wioter Months,
by P. M. Elton. (1926 - 25, 6d. (2s. 8d.}

}.—Time and Motion Study, by E. Farmer, (1921) 2s.{2s 14)
15.—Motion Study in Metal Polishing, by E, Farmer. (1921}

2s, (25, 14.)

17.—An Analysis of the Individual Diflerences in the Output of

Silk-Weavers, by P. M. Elton. {1922)) 1s. 6d. {Is. 7d.}
22.—Some Studies in the Lavadry Trade, by May Smith, (1922.)

2s. 8d. (2s. 8d.)

23,—Variations in Efficiency in Cotﬁon Weaving, by 5, Wyatt.

{1923.) 3s. {3s. 24}

80.—An Experimental Investigation into Repetitive Work,
I. Burnett, {1925} 2s. 6d. {25. 7d.}

52.—The Comparative Effects of Variety and Uniformity in Worls,
by S. Wyatt and ]. A. Fraser (assisted by F. G. L. Stock).
(1929.) 1s. 3d. (Is. 4d.)
56.—The Effects of Monotony in Work, by S. Wyatt and J. A,
Frager (assisted by F. G, L. Stock}. (1929} 2s. (25, 1d.}
72,~—Incentives: Some Experimental Studies, by C. A. Mace. {1935.)
Is. {is. 2d.}
77.—Fatigue and Boredom in Repetitive Work by S. Wyatt and
J. M. Langdon {assisted by F. G. L. Stock). (1937.)

1s. 84, (ls. 54.)
(vii). Posture and Physique

. 29.—The Eflects of Posture and Rest in Muscular Work, by E. M,

Bedale and H. M. Vernon, (1524.) 25. 64. {2s. 84.)

. 38,—0On the Design of Machinery in relation to the Cperator, by

L. A. Legros and H. C. Weston. (1926.) 2s. 6d. {2s. 7d.)

. 44.—The Physique of Women in Industry {A Centribution towards

the Determination of the Optimum Lead)}, by E. P. Cathcart,
E, M. Bedale, C. Blair, K. Macleod and E. Weatherhead,
with a special section by 8. G, Overton. (1927} 35s. (8s. 24.)
50.-—The Physiological Cost of the Muscular Movements involved in

Barrow Work, by G. P. Crowden. (1928)) 1s. (Is. 1d.}
71.—The Physique of Man in Indusiry, by E. P. Cathcart, D. E. R,
Hughes, and J. G. Chalmers. {1835.} 1s. 3d. {1s. 54.}

References o posiure, ele., oteur aiso in Reporis Nos, 15 and 16,

{ix}. Sickness and Absenteeism
BlL—A Study of Absentecism in a Group of Ten Collieries, by
H. M. Vemnon and T. Bedford (assisted by C. G. Wammer).
{1928) 2s. 6d. {2s. 84.}
54.—An Investigation into the Sickness Experience of Printers {with
ial reference to the Incidence of Tuberculosis}, by

A. Bradford Hill. ({1829.) 4s. 6d. {4s. 84.}
62.—Two Studies ot Absenteeism in Coal Mipes, by H. M. Vernoz
and T. Bedford. 1s. {Is. 1d.}

75.—Sickness Absence and Labour Wastage, Part I, by May
Smith and M. A. Leiper. Part II, by Major Greenwood and

May Smith. 1s. 3d. {ls. 54}

. 79,—An Investigation into the Sickmess Experience of London

Transport Workers, with special reference to Digestive
Disturbances, by A. Bradford Hill. {1937} 64. {7d.}

{x}. Miscellaneons
10,—Preliminary Notes on the Boot and Shoe Industry, by
J. Loveday and S, H, Munro, (1820.) 1s, 6d. {is. 7d.}
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No. 13.—A Statistical Stedy of Labour Tumover in Munition and other
Factories, by G. M. Broughton, E. H. Newbold, and E. C.
Allea., (1921 3s. (3s. 2d.}
Ko. 27.—HResults of Investigation in certain Industries. {1924} 6d. {74}
No, 45.—~Two Contributions to the Experimental Study of the Menstrual
Cycle. 1—1ts Influence on Mental and Muscular Efficiency by
5.C. M. Sewton and C. S. Myers. 1i—Its Relaticn to General
Functional Activity, by E. M. Bedale. (1828} 2s5.64. {25.8d.}
Ko. 65.—Two Studies in the Psychological Efiects of Noise. I.—¥sycho-
logical Experiments on the Effects of Noise, by K. G. Pollock
and F. C. Bartlett. II.—The Effect of Noise on the Per-
formance of Weavers, by H. C. Weston and S. Adams. {1932)
- 1s. 34. (1s. 54.)
No. 70.—The Performance of Weavers under Varying Conditions of
Noise, by H. C. Weston and S. Adams.  (1935.) 6d. {7d.}
No. 80 —Toxicity of Industrial Organic Solvents. Summarnes of
Published Work. Compiled by Ethel Browning under the
direction of the Commutiee on The Toxicity of Industrial
Solvents. 7s. 6d. (8s.]

REPORTS CLASSIFIED ACCORDING TO INDUSIRY

Nore—Most of the reports in the following list deal exclusively with
the industries under which they are placed. In certain instances,
however, reports have been prepared on some general subject, but
vet make sufficient reference to a particular industry to justify
inclusion under the appropriate heading, These reports are distin-
guished by an *. Reports which bhave no application to particular
industries are not included in this section.

A —MiwiNG InnusTRY
No. 39.—The Relation of Atmospheric Conditions to the Working Capacity

and Accident Rates of Miners. 1s. 3d. (Is. 4d.}

No. 51.—A Study of Absenteeism in a Group of Ten Collieries.
2s. 6d. (25. 84}
No. 60.—The Atmospheric Conditions in Pithead Baths. 9d. {10d.)
No. 62.—Two Studies of Absenteeism in Coal Mines. 1s. {Is. Id.}

B.—MEralL AND ERGINERRING INDUSTRIES
No, 1.—The Infiuence of Hours of Work and of Ventilation on Output

in Tioplate Manuafacture. 6d. {7d.}
No. 2.—The Outpot of Women Workers in Relation to Hoars of Work in
Shell-making. 6d. {7d.}

No. 3.—A Stody of Improved Methods in an Iron Foundry,  24d. {34.}
No. 5.—Fatigueand Efficiency in the Iron and Steel Industry. 3s. (35. 24.}
*No. 6.—The Speed of Adaptation to Altered Hoursof Work, 1is. {Is. 1d.)
No. 15.—hAlotion Study in Metal Polishing. _ 2s, {25, 14.)

C.—TEXTILE INDUSTRIES

No. 7.—Individeal Differences in Owtput in the Cotton Industry. ,
6d. (7d.
No. 3. —Some Observations on Bobbin Winding. 1s.6d. {15.7d.)
No. 9.—A Study of Ontput in Silk Weaving during the Winter Months.
2s. 6d. {2s. 8d.)
No. 17—An Analysis of the Individual Differences in the Qutput of

Silk-VWeavers, ts. 6d. (1s. 7d.}
No. 20.—A Study of Efficiency in Fine Linen Weaving. 1s. 6d. (1s. 7d.}
No. 21.—Atmospheric Conditions in Cotton Weaving. Zs. (Zs. 1d}
No. 23.—Variatons in Efficiency in Cotton Weaving. 3s. (3s.24.}

Ne. 37.—Fan Ventilationin a Weaving Shed. 15.94. (15.104.)
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40.—The Effect of Eyestrain on the Output of Linkers in the Hosiery
Industry. 1s. {Is. 14}

. 48 —Artificial Humidification in the Cotton Weaving Industry, Iis

Effect upon the Sickness Rates of Weaving Operatives.

25. 64. (25. 84}

49.—On the Relief of Eyestrain amongst Persons Performing very
Fine Work. 1s. 34, {1s. 4d.}
59.—Sickness amongst Operatives in Lancashire Cotton Spinning
Mills, 1s. 64. {Is, 84.)
70.—The Performance of Weavers under Varying Conditions of
Noise, 64, (7d.}

81.—The Effectsof Conditionsof Artificial Lighting on the Performance
of Worsted Weavers,

D.-—Boor axp SEOE INDUSTRY

. 10.—Preliminary Notes on the Boot a.nd Shoe Industry.

ls. &d. (Is. 7d.}
11 —Preliminary Notes on Atmospheric Conditions in Boot and Shee

Factories, 3s. (3s. 84.)
E.—PorrERY INDUSIRY
18.—Two Investigations in Potters® Shops. © 2s.6d. {2s.84)
F.—LAuNDRY INDYSIRY -
22.—Some Studies in the Laundry Trade. 25, 6d. {25.84.)

G.—G1as5 INDUSTRY

24.—A Comparison of Different Shift Systems in the Glass Trade.
1s. 64. (is. 74.)

H —LETTERPRESS PRINTING INDUSTRY

16, —Three Studies in Vocational Selection. 1s. 6d. {1s. 7d.}
26.—On the Extent and Effects of Variety in Repetitive Work.
The Relation between [Humination and Efficiency in Fine
Work {Typesetting by Handj}.
The Effects of Different Systems of Lighting on Output and
Accuracy in Fine Work {Typesetting by Hand).
1s. 64. (1s, 7d.}
54.--An Investigation into the Sickness Experience of Printers {with
special reference to the Incidence of Tuberculosis},
4s. 8d. (4s, 8d.}
I.—TRaNSPORT WORKERS

. 79.—An investigation into the Sickmess Experience of London

Transport Workers, with specxal reference to Dig&stxve

Disturbances. 6d. (7d.)
J—Licur REPETITION WORK
14.—Time and Motion Study. 2s. {25, 24,}

25.—Two Contributions to the Study of Rest Pauses in Industry.
is. 64. (1s. 74}

26.—0n the Extent and Effects of Variety in Repetitive Work.
Is. 84. (1s. 7d.}

30.—An Expenmen&l Investigation into Repetitive Work.
2s. 6d. (2s. 7d.}

32.—Siudies in Repetitive Work with special reference to Rest
Pauses, 25. 8d. (25, 7d.)

§2.—The Comparative Effects of Varety and Uniformity in Work.
1s. 8d. {1s. 4d}

K~—MuscUuLArR WoORK

. 29.—The Effects of Posture and Rest in Muscular Work.

2s. 6d. (2s. 7d.)
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No. 41.—Rest Pauses in Heavy and Moderately Heavy Industrial Work.,
9d. (10d.)

No. 44,—The Physique of Women in Industry. {A Contribution towards
the Determination of the Optimum Load.) 5s. {5s. 2d.}

Neo. 50.—The Physiological Cost of the Muscular Movements involved in
Barrow Work. 1s. {Is. 1d.}

No. 71.—The Physique of Man in Industry. 1s. 84, {1s.5d.}

SPECIAL REPORTS OF THE MEDICAL RESEARCH COUNCIL ON
SUBJECTS RELATED TO THE BOARD'S WORK

Alcohol
No, 56.—The Effects of Alcohol and some other Drugs during Normal
and Fatiguned Conditions. By W. McDougall and May
Smith, {1920.) Is. (1s. 1d4.}

Miners” Diseases, eic.

No. 89.—Report on Miners’ *“ Beat Knee,” “ Beat Hand,” and " Beat
Elbow.” By E.L.Collisand T. L. Llewellyn. (1924.) 15.64. {1s.7d.}
No. B80.—Second Report of the Miners’ Nystagmus Committee. {3923.)}
Sd. {104.

No, 176.-—Third Report of the Miners’ Nystagmus Committee, (1932)
9d. (10d.)

Nutrition

No. 87.—Report on the Nutrition of Miners and their Families, By the
Committee upon Quasntitative Problems in Human Nutrition.
{1924.) 1s. 8d. (ls. 4d.)
No. 151.—A Study in Nutrition. An Inquiry into the Diet of 154 Families
of St. Andrews., By E. P. Cathcart and A. M. T. Muizay,
assisted by M. Shanks. (1931.) Is. (1s. 2d4.)
No. 165.—Studies in Nuotrition. An Ingquiry into the Diet of ¥amilies in
Cardiff and Reading. By E. P. Cathcart and A. M. T.
Murray, assisted by M. Shanks. {1932.) 6d. (7d.)

Dust

No, 199.—Physical Methods for the Estimation of the Dust Hazards in
Industry. By H. L. Green and H. H. Watson. (1935.)
Is. (1s. 24}
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