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AN ACT To establish In the Department of Labor a bureau to he !mown ns the 
Women's Bureau · 

Be it tJnacted by the Sert<~te an<l HO'U8e of Bep1'esentatives of the 
United States of America in Oongress assemhled, That there shall be 
established in the Department of Labor a bureau to be known as the 
Women's Bureau. 

SEC. 2. That the said bureau shall be in charge of a director, a 
woman, to be appointed by the President, by and with the advice and 
consent of the Senate, who shall receive an annual compensation of 
$5,000. It shall be the duty of said bureau to formulate standards 
and policies which shall promote the welfare of wage-earning women, 
improve their working conditions, increase their efficiency,_ and ad
vance their opportunities for profitable employment. The said 
bureau shall have authority to rnvestigate and report to the said 
department upon all matters P-ertaining to the welfare of women in 
industry. The director of said bureau may from time to time pub
lish the results of these investigations in such a manner and to such 
extent as the Secretary of Labor may prescribe. 

Sro. 3. That there shall be in said bureau an assistant director, to 
be appointed by the Secretary of Labor, who shall receive an annual 
compensation of $3,500 and shall perform such duties as shall be 
prescribed by the director and approved by the Secretary of Labor. 

SEc. 4. That tjlere is hereby authorized to be employed by said 
bureau a chief clerk and such special agents, assistants, clerks, and 
other employees at such rates of compensation and in such numbers 
as Congress may ~om. time ,to time provide by appropriations. 

SEc. 5. That the Secretary 6f L1ib0~ IJt;<hfl'~~ directed to furnish 
sufficient quarters, offiee•N~itll~.tmi,·equipment for the work of 
this bureau. . . .. . , , 

SEC. 6. That this act shaii''t.ikJ·'effect and be in force from and 
after its passage. 

Approved, June 5, 1920. 
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LETTER OF TRANSMITTAL 

UNITED STATES DEPARTMENT OF LABOR, 
WoMEN's BUREAu, 

Washington, February 151 19~. 
· Sm: I have the honor to submit a report on the lighting of work 
plnces and the importance of good lighting to the safety of working 
women. 

There is apparent an increasing interest in lighting problems on 
the part of employers, due partly to the fact that good hghting pay.s 
for Itself, but investigations of this bureau have shown that there ire 
problems either of inadequacy or of glare in a large proportion of 
work places. 

Since workin~ conditions are improved both by employers vol
untarily, installing good equipment and by regulations of State 
departments of labor, this study presents detailed analyses of the 
recently adopted lighting code of the American Standards Associa
tion and of the State lighting codes and regulations. 

I am grateful for the courteous cooperation of State officials in 
supplying information; of Dr. Janet Howell Clark in discussing 
the relationship of lighting and eye fati~ue; of H. H. Magdsick, of 
the Illuminatin~ Engineering Society, m writing the foreword of 
this report and m giving technical advice; of James D. Hackett1 of 
the New York Department of Labor, in giving the report a critical 
reading; and of the American Standards Association and of the Il
luminating Engineering Society in permitting the summarizing of 
the revised code and in expert assistance in many ways. 

The report is the work of Marie Correll, of the division of 
research. 

Respectfully submitted. 

Hon. W. N. DoAK, 
Secretary of Labor. 

MARY ANDERSoN, Director. 
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FOREWORD 

'The cSense of sight dominates the activities of the industrial worker 
and is responsible for most of his usefulness; · Its processes use up 
far more .human energy than does any other i;ense, Yet eyes are 
constantly neglected; they are being worn. out too soon in our homes, 
in schools, and in industry alike. We go through much of our work
ing lives with efficiency impaired and opportunity limited because 
provisions for lighting have not developed fast enough to.keep, pace 
with the changes in man's mode of life and work. For the outdoor 
pursuits entailing relatively distant vision under .a- high ·order of 
illumination1 under which our eyes evolved, we have substituted in
door activities . which impose · ~ver-increasing demands for concei}
trated near .. vision. . ' . ·, . - · · - . ; ,·' . : 
· The effects of insufficient and improper lighting unfortunately do 

not at once make themselves apparent for the visual procesS is a 
c.omplicated Qne and the eye is ablf:l to adjust itself tQ rendeJ; a partial 
serviCe over a wide range of conditions ... 'But. the results are none the 
less definite. and widespread: Accidents, -eye strain that saps· human 
energy, lowered accomplishmenthvisiial·defects, •and -evell impaired 
health.· ·. ' · < . · , · . : · · ' · ".' · . . ., · · ·,. 
. In issuing -this publication on .the lighting of 'work ,places, the 

Women's Bureau of the Department of Labor makes an important 
contribu .. ti'on .to a. m?re gener·a .• l understanding of.IightiM'conditions 
and their effects m mdustry .. It offers sound gwdance to'l'!'ard safl)r 
and more effective illumination .. ·_ In doin~ this. the bureau is saving 
the lives and limbs and protecting the visiOn of workers. It is -pro
moting the efficiency of industryJ at the same time conserving -human 
resources and adding to the weU-being and-happiness of our. people. 

· · · '· · · ·· 1 ' . · • •· • 1' , •• •'· ., ·H.-H. MAooSICK ' 1 1 

OJ!,air,m.i;;~ ·~t Oomffi-d,ttee' .on! ruliis~ a_niJ. School Li[!htim.g,, 1 
,. :: , , 

JUum•nat•ng EngineeNng S 0cwty- . 
NELA PARK, CLEvELAND, 0Hro, Febrwm'jJ. -19:JB;o · · '' ., ',_. _,: 

;) yn,-· ·' 



SUGGESTIO:SS FOR EMPLOYERS, E~IPLOYEES, AND STATE 
DEPARTMENTS OF LABOR 

To employers: 
Decide thnt adoqunte light with protection from glare Is e"entinl for your 

plants and then secure it. The following suggestions may help you to do so: 
1. Lighting is a te<·bnicnl probl£>m. Consult a li~hting extJert in your com

munity If possible. If not, ask for aid from your State department of labor. 
(Sec Appendix, pp. 49 to 62, for a summary of the law In your State.) 

2. Detennine whether your plant illumination meets the standards of the 
American Standard Code of Lighting Factories, Mills, nod Other 'Vork Places. 
(A fairly complete summary and outline of this code Is given on pp. 11 to 23.) 
A copy may be secur£>d from the American Standards As..;;oclntion and the 
Illuminating Engineering Society, both at 29 West Thirty-ninth Street, New 
York, N. Y., for 20 cents, or from the Bureau of Labor Statistics, United Stu h.'S 
Department of Labor, Bulletin Nn. 556. 

3. A foot-candle IDf'ter to measure the illumlnntion level should be u~ed nt 
frequent intervals. Its use is n check on maintenance as well as on tnstallo tion. 
(Seep. 16.) 

Eyes adjust themselves to almost any light; visual estimates can not satis
factorily take the place of actual nwnsurements. 

4. Expert information and aid on lighting problems for both natural and 
artificial light can be secured from the following source~: 

The Illuminating Engineering Society, 29 West 'l'hirty·nlnth Street, New 
York, N. Y.; General Electric Lightin;:{ Institute, ut Nela Park, Cleveland, 
Ohio; Commercial Engineering Department, Westinghou~e Lamp Co., Bloom
field, N. J.; New York Lighting Institute, Grand Central Pulace, New York, 
N. Y.; Chicago Lighting Institute, 20 North Wacker Drive, Chicago, Ill.; the 
lighting sen·ice departments of many local light anti power companies or 
eleCtrical associations; the National Safety Connell, Civic Opera Building, 
20 ·North Wacker Drive, Chicugo, Ill. 

Bulletins on lighting problems for particular industries and the advice of 
lighting experts can be se<:ured from thE>se sources without charge. Some State 
departments of labor have exhibits of lighting equipment. 

5. Use your lighting facUlties wisely. Some one person who has bPen given 
instruction on lighting problems shouW be responsible for turning on the ltghts, 
adjusting window and lamp shades, watching the Ughtlng in aisles, hallways, 
etc. Work places should be arranged to secure the most effective use of natural 
light. 

6. After installing on adequate lighting system, plan to secure efficient main· 
tenance. ClPanlng windows, clffining and repainting walls und celllngs, and 
replacing bulbs and broken refleetors are important phases of careful main
tenance. This respouslblllty should be given to some person or persons in your 
plant. 
To employees: 

Your eyes ore a valnahle as~et-protect them. 
1. If the li~tht on your work seems lnadPquate, request that it be adjusted. 
2. If a light hurts yo~:Jr eyes, some eondltlon of glare may exist; ask thnt It 

be corrected. It Is bad to sit facing n glaring window. Light can be too bright 
as well as' too dim. 

3. The lighting fucts given In this bulletin mny help you. 
To State departments of labor: 

Proper illumination Is necesAAry for health and safety. There are stnmlnrds 
for ~ood lighting that have been tested by experience-guessing 1s no longer 
necessary. 

1. Severn! States bave fonnd lighting codes helpful guides and standards. 
( See pp. 24 to 44.) 

2. The foot·cnndle meter Is usoo by some State departments of labor to 
measure the lighting level. usually in questionable cases. . 

8. While the entire field of lighting Is highly technical ond roqnlrcs tho. 
experience of experts (some State departments of lnbor employ Ughtlng. ttx.
perts), the basic roquirem•nts of good lighting, and the principles upon wblch 
th~se are baRed, ore not difficult to understnnU. Inspectors with some lnfor~n
tlon and training on this problem can Improve lighting In places of employment •. 

VIII 



STATE REQUIREMENTS FOR INDUSTRIAL LIGHTING 
A Handbook for the Protection of Women Workers, Showing 

Lighting Standards and Practices 

INTRODUCTION 

The American Standards Association has adopted recently a re
vised lighting code for factories, mills, and other work places, 
sponsored by the Illuminating Engineering Society. Because many 
women are employed in the needle trades and at other close work 
and because the Women's Bureau has found that lighting is still 
a problem in many places of employment and that few States have 
adequate laws and lighting codes, the bureau, in accordance with 
its duty to formulate standards to imv.rove the working conditions 
of wage-earning women, has made avulable in this report the light
ing code of the American Standards Association; a discussion of the 
importance of good lighting from the standpoint of the prevention 
of eye fatigue, written by an expert; an analysis of the State lighting 
codes and the experience of tlie States in administering them; an 
analysis of State requirements for lighting other than the lighting 
codes; and suggestions on lighting for employers, employees, and 
State labor offiCials. 

Women's Bureau observation of lighting conditions in almost 300 
establishments indicates that lighting is unsatisfactory in one or 
more respects in the majority of work places. 

Although lighting is an involved technical problem that varies 
nnder different conditions, the basic requirements for good lighting, 
which are few and can be easily understood, are always the same 
and can be secured with equipment not difficult to obtain. 

The American Standard Code outlined and reprinted here is a 
helpful summary of information and suggestions on lighting. The 
adequacy of this code is attested to by Dr. Janet Howell ClarkL of 
the School of Hygiene and Public Health of Johns Hopkins l'ni
versity, in her discussion of The Importance of Good Lighting from 
the Standpoint of Eye Fatigue, wluch is included in this report. 

Since State departments of labor are an important influence in the 
improvement of lighting conditions, it is significant to find that 13 
States have lighting codes. Although only six of these States are 
enforcing their lighting codes as law, their experience proves the 
practicability of employing definite standards to improve lighting. 
The analysis of these codes may be helpful to the 19 States that have 
neither law nor regulation for the lighting of manufacturing and 

106484'-32---2 1 



2 S'rt\TE REQUmEMENTS FOR INDUSTRIAL LIGHTING 

mercantile establishments, and to the States that have indefinite, 
inadequate regulations. . 

The Women's Bureau ·suggestions to employers.J employees, and 
State departments of labor (see p. VIII} are ottered as a brief 
~ummar:y of sou.rces of information an~ a ~de for improving the 
~~~l~t~pj ~~~~!~Jl~~'. 8:~~ ~- -~f !i~J:t~ ~~llllJ~ <J ~; i i·1 ·~ 



CHAPTER 1:-SOME .BASIC CONSIDERATIONS 
, . _ · I. , . . _ ' • • I , - : . • . 1:1 • . • ,· • t_< 

. Satisfactory lighting is essentiaL to· the best interests of both em, 
ployers and employees because it affects the workers' comfort. and 
health, reduces accidents,' and improves the quality and. amount of 
the work .done. · , , , , .. 
. Investigations of.working· conditions made by the Women's Bu, 

reau. at intervals over a period of· more than 10 years have shown 
that in large numbers. of establishments the problem of securing 
good light.has not been solved .. From the point.of view. of enough 
light, places where rough ·work .is done or. where the light does not 
directly affect production, such as aisles and hallways, are likely to 
be insufficiently; lighted; when the factor of a light causin~ discom
fort from glare is considered, the-light in places r!l<Juiring h1gh levels 
of illumination. is often ·faulty. Lighting conditwns are likely •to 
be bad .in lofts·and in old buildings.' :, '· · · ;· . · · ,,, . :: , 
.. Of about 1,300,establishments in -13 States whose lighting has been 
appraised by investigators of the :Women's Bureau, natural lighting 
was reported to be satisfactory throughout in 672. It was unsatis:fac., 
tory in .1252 cases. because of inadequacy 1 in 172 cases because of glare, 
and in 195 cases ·because of conditwns not specified; Artificial light
ing was reported as -satisfactory :throughout ·in 538 establishments. 
It was unsatisfactory in 164 case8 ;because of inad~uacy, in 268 cases 
because of glare, and in 259 cases because.of conditwns not specified. 

0 
' • o' , , '• 1 , I'''] • • • • , ' ' I I '( ' o , 

· Women's Burea.s /lttulinua on. 'lighting' of worl<roomB in Mississippi and . 
··., ~. 1 - ;···. ···.Tenneaseeo , ' ··· 

' . 
.. I I . . . . Natural lighting- : " .. " Attlftclal Ughting 1 

: EstabUSbments In which lighting Establishments- in' ~bicb Uihtinl: 
Estab-- ' _ ·1W8S--I " . was-;- .. 

Jndnsll')' group lish· 
'' unsatiscaCtory due to--:-'· 

,. 
UnsatisfactorY due to-'mentsre-

' 
. j)Orted Satl.slac- Satlsfac-

t ';: ' tory · 
lnade- r {!Jar. Bot~~; 

tory - · ',I :Both in~. ' through· through~ lDade-' ' ' ' - adequ Glare adequacy 
-~u~ , quaoy . ~ and glare , out,. quacy 

: , 1 aud glale 
' : •' - ,. 

'· 
.. :.;· : l ., 

... ' - ' .. I. ·: ' " ' - NtJMBBH- - ·' ,, . 
' ' ·lrotal: .. :: •• :· •• : .... I ''1&9 j "·as " . i4' 63 126 • 21 ... 
. ' .. r 

~ ---.-ug MBnufacturtng_'.J • ..: ••• -.. '11 70 '18 '"' 56 
MercantUe~-..: • ...:~~-- .. 6Q .. '20 

38 
·I 2 47 

-~----a· 
11 • Laundrlu.~------~~ •• 32 "' 2 1 • ... 6 

·-'' "· .. . 

I .. . ' ,': ... ' ru, cz .. 
. '' 

· · ToW ........... ! ' 100. 0 ' . 53.9 28.0 ; ''12. 9 

:-:-~.~~.I .. --~~-1:-::: ~:~:I.--~-~-
. ' 21.4 

ManuracturiDg ••••••• ,liiiiO 68.6 ' 18.7 17.2 Z7. I 
Mercantile ••••• ~----· . _100. o. 33.3 ' ,61. 7 : _1.! as 
Laundries •••••• · ••• · ••• · (•) :~--~---- ----------

• Women's Bureau Bul. No. 35, Women. In Mlssissipp~. Ind,ustries, p. 37, 1926. and Noo 66, Women f:n 
Tennessee Industries, p, 63, 1927. . 

• Includes 1 establlshment in which natural light was adequate but for wblcb thare was no report on glare. 
• Includes 2 establlshments In which no means or artlftolalllghtlng was provided. 
d For 13 factories and &laundries gllll8 was reported but no note was made or adequacy. · 
• Per cent not computed;. base Jess than 60. . . . . . . . , 
1 For n good dlscu~slon of necldC~tB due to poor Ugbtlng soo tD.dustrlal Lt.{htlng ~ n. 

Safety Measure.._ by John S. Spicer, cblet, n.ccldent investigation section, Pennsylvania 
Department or .lA.bor and Induatey, . The Annnla ot the American Academy of. Polltlcal 
D.~d .Sqalal Science, January, 1926. ,.Vol •. CXX:lll, No. 212, ,pp, 176-181. . 

. '.,' 3 



4 STATE REQUffiEMENTS FOR INDUSTRL'.L LIGHTING 

The accompanying summary of the details of lighting conditions 
as noted by the bureau's investigations in 295 establishments in two 
of these States gives some i~dication of average co~di~ions .. These. 
findings were based on the Judgment of the _buren? s mvesti~~:ator~, 
and no instruments were used to measure the mtensity of the Illumi
nation nor to determine its adequacy. While such observation is far 
from exact it serves to at least suggest the problems involved.• It 
will be noted that the natural light was considered satisfactory 
throughout in a little over one-half of the establishments, while the 
artificial light was satisfactory in slightly more than two-fifths of 
them-proportions similar to those for the 1,300 establishments just 
referred to. The largest single cause of unsatisfactory natural light 
was inadequacy-there was not enough light in all parts of the work
rooms; in artificial lighting, glare was the chief defect. 

Since entirely satisfactory lighting requires that adequate artificial 
light be available, it is evident that in more than one-half of these 
establishments lighting conditions were unsatisfactory. Some con
dition of flare from artificial light was found in approximately 
one-half o the establishments and from natural light in about one
sixth of them. The faulty condition most commonly found was 
glare, through workers facing windows, working with direct sun
light on their work or in their eyes because shades or awnings were 
not provided, or working near unshaded light bulbs.• · .. 

The bureau has found also that dirty windows, dirty light fixtures, 
and neglect to use the artificial light available, often contribute to 
unsatisfactory lighting conditions. · · 

Contact With these lill"hting problems in industry has made the 
bureau realize that their complete solution requires the advice of 
experts. Such advice may not be available in small or isolated com
munities, and even employers, builders, and electrical dealers who 
realize that they need information may not know how to secure it. 
This bulletin has been prepared to help those interested to get aid"" 
on their lighting problems. Fortunately much splendid work has 
been done on this subject, and many places of employment have 
excellent lighting systems. For factories2 mills, and other work 
places the lighting code of the Illuminatmg Engineering Society 
contains important suggestions and recommendations. (A summary 
of this code is given on pp.ll to 23 of this report.) Some Sta. tes have 
laws on lighting or have lighting codes (discussed on pp. 24 to 48 
and given in detail on pp. 49 to 62.) Because the development of 
these codes was sppnsored by persons emplo,ved in the lighting indus
tries, there may be some tendency to questwn their standards. The 
Women's Bureau, interested in whether or not the standards do pro
tect the health of employees, consulted Dr. Janet Howell Clark; 
associate professor of physiological hygiene in the School of Hygiene 
and Public Health of Johns Hopkins University. Her opinion, 
given on pp. 7 to 9, is that the standards are helpful in securing 
adequate and satisfactory lighting. 

2 Light meRRurementR were tnken by meona of n foot·cnndle metf"r In the 11tudy Lost 
Time and Labor Turnover In Cotton Mills, mode by the Women's Bureau in 1026, St>e 
ltJJ Bulletin 62. · · : · 

• K. E. Hlmpson, ·engln~r of the' Trnvelen In~;~urnnce Co., estimated In February 1080 
that .. Approximately 60,000,000 lnmpfJ ore now Installed In our lnduatrlol plants but 
Jess than 2G per cent ore equipped with proper reftectors. The remainder either hoVe no 
refteetors ot any kind, or merely thoae of tbe obaolete sha.Jiow·dlek type." Lighting· the 
Way to Few~r AccJdentB, by R. E. SlmpHon, In lndustrJol Engineering, February, 1980_, 
~-~~h~ .·. 



SOME BASIC CONSIDERATIONS 5 

. 'The inany varying factors· that affect lighting in places of em
ployment make any general discussion of lighting involved· and, of 
course, prevent the formulation of simple and specific recommenda
tions. The character of the work, the cleanliness and color of walls, 
the arrangement of machinery, the natural light available, and the 
height of ceilings are a few of the many things that vary from place 
to place and that must be considered in planning a lighting system. 
However, the basic requirements for good lighting are few, are 
always the same, and can be easily understood. Moreover, the neces
sary equipment for good lighting systems is now available. 

The following important considerations on lighting, simply and 
nontechnically stated, may help in the more effective use of the 
lighting codes.• · 

1. For any work, at all times, enough light that does not flicker 
should fall on the work without causing glare or discomfort to the 
worker. Extreme contrasts and shadows should be avoided. 

2. For the most part, the light that helps one to see is light that 
falls on an object and is reflected to the eye. Light that comes to 
the eye directly from the light source, such as the sun or an unshaded 
bulb, is painful and hinders rather than helps sight.• Some surfaces 
and colors reflect-that is, send out from their surface-more of the 
light that strikes them than others do. This is true of light-colored 
as compared with dark-colored materials; therefore1 work on dark 
materials requires more light than does work on light materials. 

3. The eye can adapt itself so that some sight is possible either with 
very little light or with a great deal of light, but the eye sees more 
quickly and clearly and with less effort under certain conditions than 
under others. The amount of light required for the best results 
depends partly on what is to be seen and partly on how clearly it 
needs to be seen. Seeing is not an instantaneous process. It takes 
time to see, and the amount. of time needed depends in part on the 
light available. ' . 

The remarkable adaptability of the eye helps of itself to cause a 
lighting problem; partial darkness is taken for granted; people get 
along with unsatisfactory light; and some work gets done. But 
eyestrain, fati~e, accidents, slower and poorer work result. 

4. Natural lighting, that is, the use of sunlight, is very desirable. 
It is a good li<>ht and the windows allowing it to enter also provide 
ventilatiOn. However, in most places of employment artificial light 
is necessary to supplement the natural light available, and it always 
should be provided. 

5. There are three systems of artificial lighting, referred to as 
general, local, and local-general. Under general lighting, all the 
artificial light used is supplied by overhead lights that illuminate 
the entire room; in local lighting, individual light sources are pro
vided at each work place; and in local-general lighting, light sources 
are provided that illuminate the entire room, and local light sources 
are used to suP-plement them at work places where additiOnal light 
is required. (The last is the system recommended for many classes 
of work by experts in this field. (See p. 16.) 

•A recently published book, S~lng-A PnrtnPrRhlp of Lighting and Vlslon1 by Mntthew 
Luckiesb and Frunk K. Moss, The Williams & Wilkins Co., Baltimore, 1031, d acusses these 
problems and oft'ers new data. 

• In general It Is agreed that a clear unsbaded buJb should not be hUDg lower than 
l8 teet from the floor. · · 
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. , 6. ~There. arednstruments that. measure.·illumination. The· .one 
most generally used is the foot-candle.meter (seep. 16 for details), 
.which tells how much light is falling on the place being measured • 
. The arbitrary unit of measurement used is the foot-candle, and the 
lighting codes suggest the number. of foot-candles needed at the 
work ... Any measurement under ordinary · conditions is • one of 
natural light or of natural and artificial light together. (See J,?· 
13.) Since light bulbs · are generally used , for artificial .light, It 
seems desirable at first to know how. many foot-candles of illumina· 
tion result from lamps of different watts under given conditions. 
Such estimates are available • but, as watts are of no help in estimat
ing the illumination coming from. natural-light sources,· a foot-candle 
measurement must be made in order to be certain of the level of 

lig,f.t~f~re may be 'a proble~ of , b~th. ~at~r~i and· artifici~l: light. 
There is no satisfac~ory way to measure it except .with the i~diyidual 
eye; and the term 1s loosely• defined .as ''any bnghtness w1thm ·the 
£.eld of vision of such a. character as to cause discomfort, annoyance 
interference with.vision, or·eye fatigue."): Unshaded. windows• and 
unshaded light bulbs are the .chief sources of glare; and reflection of 
·light from polished surfaces is another important cause. Equipment 
to ·eliminate glare is easily available; and since glare· means wasted 
en(lrg:J7· ~t should be prevented. . . · · · • . , . , , .. . . 

With these .considerations in mind; it is easy to interpret .and to , ; 
use the lighting codes in determining whether ·a particular lighting( 
system is adequate, although it may take . the iidvice of lighting\ 
!~~e:.6~ im~rove· e~isti~g in,stalla~ions ~rto plan satisfactory ' 

' 

· ' The lhnnklln Specifications for Good Lighting. Society of Electrlcnl Development, 
420 Lexington Avenue. New York, N. Y.; and Industrial Shop Lighting. Safe Practices 
Pamphlet ·No: 22, National Safety· Council, 20 North Wacker Drive, Chicago, ru. It ts 
sometimes estlmated that under reasonably clean condition& Jamps of from 1150 to 300 
watts with l~wa.tt per square foot. will give an mumlnatlon of approximately 5 foot· 
candles. · . ,_ . · · , 1 
_ ,,. .se~ p, ,17! 



CHAPTER 11.-THE IMPORTANCE OF GOOD LIGHTING 
FROM THE STANDPOINT OF EYE FATIGUE 

By JANET HoWELL CLARK, Ph.D .. : 

.A.saoolate Pro(eBI/Of" of Physio!oglca! Hygiene in the School of Hygi<me tmd 
Public Health of JohinB Hoploina UnM>ersity, and a"thor of Lightimg m Rela
tion to Public Health, Willic""'.<E WilloinB ao., BaUimore, 1924 

Good lighting in pl~~;ces of wor~ is •an advantage to bot~ employer 
and employee. • There IS ample eVIdence to show that the mstallat10n 
of a satisfactory lighting system saves time, improves the accuracy 
of work, safeguards the sight of the workers, and reduces accident 
hazard. ,, ·· ··• 

The Travelers Insurance Company,· in· analyzing the causes of 
industrial accidents, has come to the conclusion that 18 per cent are 
due·in part to defective vision. and poor lighting;' •either insufficient 
illumination or misapplication ·of the ·illumination that results in 
glare, momentarily blinding the ·worker and obscuring the source 
0~ ta~~:~ively low 

1 

illuminati;n • -may be s~fficient ,to p~vent acci
dents, but a higher degree is necessary to prevent undue eye fatigtie 
and safeguard eyesight, for continued used of the eyes under insuffi
cient illumination may result in an increase in errors of refraction. 
Studies of the vision of school children have shown that close eye 
work, especially· under conditions of poor illumination, increases 
myopia and astigmatism. · This is especially noticeable in growing 
children, btit even in adults close eye work tinder poor illumination 
will increase 'the number of eye defects and aggravate those already 
present. · · · · · · · · · · · · · · 

• There have been very few investigations made on which to base 
such assertions, but in a study made by the United States Public 
Health Service of the lighting of post officeS, the grade of illumina
tion and the eye defects of the workers were examined in two New 
York post offices.• The conclusions of the study state that in both 
buildings the intensity of illumination was low and its distribution 
was unsatisfactory. • The number •of eye defectS . and the number of 
cases of defective vision were found to vary in a general way with 
the intensity of eye work, the largest number of defects and the 
poorest vision being found in the group of workers doing the most 
mtensive eye work. Furthermore1 there seemed to be a definite rela
tion between certain diseases ot the eye and defects of vision 
and the amount of illumination under which the workers were occu
pied. In this respect it was found that the employees at the old 
post office, the majority of whom were working under an average 
artificial il.lumination of 2 to 3 foot-candles; had a smaller percent-

' lllumtnatlng Engineering Socl~ty. Code of Lighting: Factories, Mills. and other 
Work Places. Approved Aug. 18, 1030, ·by American Standards A880clatlon, lO:iO, 42 pp, 
Also published tn Transactions of the Illuminating Engineering Soclet,y, VOL 2r;. No. 1, 
Seotember, 1930, pp. 601-636. ' . ' . . 

1 United States Public Health Se"lce. The Hygienic Condition of Illumination In 
Certain .Post omces, Especially RelaUng to ,;vtsual.Def!lcts and lllfllcleney. Public Health 
BuL No; 140, July, 1924 •. 118 pp. . . . . . . . , . , , . . .. , 7 . · 
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aae of normal vision and a greater percentage of certain eye defects 
than had the emJ?loyees at the new post office, the great majority of 
whom were workmg under all or part-time daylight. 

It is stated by Weston, in a report of the Industrial Fatigue Re
search Board," that a special examination of the history of 480 
myopic subjects revealed this fact : Of those who had not been en
gaged on fine processes 9.4 per cent had failed owing to visual 
troubles at some time during tlieir occupations, and of these 7 per cent 
sustained definite damage to their eyes, while of those who had been 
engaged in occupations involving habitual close eye work the cor
responding figures rose to 53 per cent and 15 per cent. The per
ception of fine detail depends upon the size of the retinal image and 
the illumination on the object v1ewed. When the illumination is too 
low, then the only resource available is to increase the size of the 
retinal image by diminishing the distance between the eye and the 
object, With the result that continuous strain is imposed to a greater 
or less extent on the muscles o£ accommodation and convergence. 
· Although few data are available by which to set the level of illumi
nation necessary to prevent the development of eye defects, obviously 
this must vary With the fineness of the work and must be. related to 
the eye strain and fatigue resulting from the use of the eye under. 
improper conditions. Many attempts have been made to measure eye 
fatigue but the results are complicated by the fact that they may be 
affected by fatigue of any kind. , 

Ferree and Rand • have used as a measure of fatigue the power to 
sustain clear seeing. The ratio of the time the object was seen clearly 
to the time it was seen blurred was taken as a measure of the power to 
sustain clear seeing, and the difference in the power to sustain clear 
seeing before and after the performance of a g1ven task was taken as 
a measure of ocular fatigue. By this method was studied the fatigue 
of the eye produced by different systems of lighting, and it was found 
that the eye fatigues least under indirect and most under direct sys
tems of lighting, the degree of fatigue increasing with the number of 
lighting units in the field of view. · · 

Cobb and Moss • used the change in the muscular balance of the 
eyes before and after a given task, performed under varying degrees 
of illumination, and came to the conclusion that the eye did not 
fati~e any more rapidly under 100 millilamberts than unde1:. 5 
milhlamberts provided the illumination was well diffused, and that 
high illuminations are not in themselves fatiguing t() the eye pro-
vided glare is eliminated. . . 

These results are of a general nature and do not give the oon
ditions of illumination under which eye fatigue can be minimized 

1 Gr~nt Brltatn. Industrial Fatigue Rescnrch Boord. Report No. 40. The Etreet of 
Eyestrain on the Output ot Linkers In the Hosiery Industry, by U, C. Weston oncl 
S. Adams. London, 1927. 20 pp. · 

4 Ferree, C. E. nod Rand, G. Llghttnf. In Its Relrttlon to the Flye. In Proceedings 
ot the American Pbllosopblcal Society, Vo . LVII, No. IS, 1918 pp 440-478: The Efficiency 
of the Eye Under Dlft'erent Conditions of Lt_ghttng: The Effect of'Vnrylng the Distribution 
Factors and Intensity. In Transnctlons of the Illuminating Engineering Society Vol X, 
No. 6, Aug, 30, 1915, pp. 407-447; Further Experiment& on the Efflclcncy of' the Eye 
UndP.r DUI'erent Conditions of Llgbtlnrc. In Transactions of tbe Illuminating Engineering 
Society, Vol. X, No. 6, Aug. 80, 1915 pp, 448-501; Some Experience on the Eye with 
Inverted Reflectors of Dltl'erent Densltlea. In Transactions of the IUumlnntlng Engl. 
DP.erlng Society Vol. X,_ No. 9, Dec. 80 t9HS, pp, 1007-1170; nod Some ExperlmentR on 
the Eye with Pendant neOcctors of Dift'ercnt DcnsltleR. In Trnnsncttona of the Jlluml· 
11at1ng Engineering Soclety.t.. Vol. XI, No. 9, Dec. 80, 1016, pp. 1111-1186. 

"Cobbi Percy W., ond l'Tnnk K. MoBA. Eye Fatigue and 1t11 Relntlon to r~t~ht nnd 
Work. n Journal of the Franklin Institute, vol, 200, No. 2, AuguRtft 1025, pp. 2:m-247. 
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in Specific industrial occupations. However, as eye fatigue results 
in low production in general, and in particular contributes to the 
lower rate of production in the afternoon compared with the morn
ing, it should be possible to arrive at some idea of the illumination 
necessary to reduce eye fatigue to a minimum from a study of pro-

. duction data in various industries. · 
A very detailed study of output and errors in typesettingunder 

different types and grades of illumination has been made by Weston 
and Taylor.• They found that maximum fatigue is experienced 
when the minimum illumination is provided, and that the qualitY. 
of work, as ~udged by the ratio of errors to output, suffers until 
the illuminat10n is raised to 24.5 foot-candles. 

A study of the relationship of illumination to ocular efficiency and 
· fati~e among the letter separators in post offices' led to the con
clusiOn that SJ?eed of performance reaches a maximum and ocular 
fatigue a mimmum, for work of this type, at an illumination of 
8 to 10 foot-candles. 

Research of this kind in the future will provide specific values for 
the level of illumination best suited to different types of industrial 

. work. In the meantime the information that can be had along this 
line has been summarized in the various codes of factory lightin~ 
published and revised from time to time by the Illuminating Engl
neering Society.• In spite of the fact that these codes come largely 
from the illuminating engineering profession and might be regarded 
With some suspicion as an attempt on the part of the engineers to sell 
more light to the public, their genuineness is unquestioned. Great 
care has been exercised in appointing the committees and soliciting 
criticism from both scientists and practical constructors, so that 
many points of view are represented. It may be said fairly that 

• these codes, far from being biased on the side of the illuminating 
engineer, have used his technical knowledge to ~ve an honest and 
intelligent summary of the principles of good hghting for the use 
of the public. Further development of the codes along their present 
lines and their adoption, in part or in wholeJ by the various States 
certainly should be encouraged. By their hell? 1t is possible to pass 
upon factory lighting\ while without them th1s is a matter of indi
Vldual judgment and tne opinion of the investigator may be unscien
•tific and difficult to appraise. 
· Careful investigations of ocular efficiency and fatigt1e in specific 
occupations! such as those already carried out by the United States 
Public Hea th Service and the Industrial Fatigue Research Board, 
will J;lrovide definite information concernin~ the optimum illumina· 
tion m certain types of work, and when mcorporated into future 
revisio1;1s of the industrial lighting codes will furnish a more definite 
and useful guide for judging the conditions of illumination in 
industry. 

t Weston, H. C. nnd A. K. Taylor. The Relation Between Illumination and EftlclellcJ: 
In Fine Work. (Typesetting by Hnnd.) Joint report of the Industrial l!"atlgue Boara 
nod the JIJumlnntlon Research Committee. London 1926. 11 pp. 

"U. S. Public 1-lenltb Service. Relationship of inumlnotloo to Ocular Eftlclency and 
Ocular Fntlgue Among the Letter Separators In the Cblcago Post OIDce. Publlc Health 
_Rul. No. 181, December, 1928. 58 pp. 
. 11 Illuminating Engineering Society. Code of Lighting: Factories, Jlllls, and Other 
Work Places. :Approved Aug. 18, 1930\ by American Standards AAsoclatlonl 1930, 42 pp. 
Also published In Transactions of 11 umlDatlDg Engineering Society, vo. 26, No. 7, 
September, 1930, pp, 607-686. 
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CHAPTER IlL-CODE OF THE AMERICAN STANDARDS 
ASSOCIATION FOR LIGHTING FACTORIES, MILLS, AND 
OTHER WORK PLACES 

Li~hting problems are so technical and are affected by so many 
varymg factors that their solution requires trained persons. For
tunately, many discussions of lighting problems may be secured easily 
and a code of standard lighting practice for places of employment is 
available as a guide.' 

. The Illuminating Engineering Society, organized in 1906, has a 
membership representing the followin~ groups of persons: The pub
lic utilities, that is, companies supplymg electricity; manufacturers 
of natural and artificial lighting equipment; consulting engineers, 
architects; general manufacturing industries; government a~ncies; 
college professors, physicists, physiologists, and oculists. Smce its 
first lighting code was published in 1915,' the society has sponsored 
several codes and code revisions, the latest being a code of lighting 
factories, mills, and other work places, approved as an American 
standard on August 181 1930, by the American Standards Association. 
This is a revision of the code of lighting factories mills, and other 
work places approved as an American standard on December 31, 1921, 
by the American En,Pneering Standards Committee.• · 

This code, which IS based on lightin~ practice and has been ap
proved by representatives of the followmg societies and agencies, is 
accepted as a ~ide for good lighting: American Gas Association, 
American Institute of Architects, American Institute of Electrical 
Engineers, American Society of Mechanical Engineers, Association of 
Edison Illuminating Companies, Association of Governmental Offi
cials in Industry, llluminatin~ Engineering Society, International 
Association of lndustrio.l AcCident Boards and Commissions, •Na
tional Association of Building Owners and Managers, National Asso
ciation of Cotton Manufacturers National Bureau of Casualty and 
Suret:y: Underwriters, National E~ec~ric Ligh~ Association, N ation'!'l 
Electncal Manufacturers AssoCiatiOn, N atwnal Safety Council 
United States Bureau of Standards, United States Department of 
Labor, United States Navy Department, United States Public Health 
Service, United States War Department, and members at large . 

. Anyone interested in lighting problems should secure a complete 
copy of. the code.• An outline a_nd !1 fai~ly complete Teprint of the 
code, with some rearrangement, IS gtven m the pages following. ·' 

1 For brief list of suggestions to persons most concerned see page vllt · · ' 
• Clark. Janet Howell. Llgbtlng in Relation to Public Health p 106 WJIUama A 

Wilkins Co., Baltimore, 1924. ' ' · 

B •1Reprlnted by the U. S. Bureau of Labor Stattstlcs as But. No. 331 of tt8 Safe._ Code 
er ea. "" 

u 4 From either tbe- American Standards Association or tbe Illumlno.tlnJ: Illnglneorlng 
~oclety, ~t 29 West Tbl~·Dlntb Street New York, N. Y. Amerlco.n Stnndnrd Code of 
~~g~~~· Factories, MUla, and Other Work Places. Approved Aug. 18, 1980. Price, 

10 
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The three main divisions of the code are these: Advantages of good 
illumination; essentials of good illumination and its measurements; 
and suggested minimum regulations to be established by State 
authorities. 

AMERICAN STANDARD OF LIGHTING: FACTORIES, 
MILLS, AND OTHER WORK PLACES 

Part I.-ADVANTAGES OF GOOD ILLUMINATION 

[Reprint(>d with some rearrangement nnd slight omissions, by permission of the 
Illuminating Engineering Society] 

:r'he advisabili.ty of ~ood natural and artificial illumination is so 
eVJdent that a hst of Its effects may seem commonplace, but these 
effects are of such importance in their relation to management that 
they are worthy of careful attention. The effects of good illumina
tion, both natural and artificial, and of bright and cheerful interior 
surroundings, include the following: 

1. Reduction of accidents. 
2. Greater accuracy in workmanship, resulting in improved 
· quality of goods. 

3. Increased production. 
4. Less eyestrain. 
5. ·Greater contentment of the workers. 
6. Greater cleanliness. 
7. More order and neatness in the. plant. 
8. Supervision of the employees made easier; 

The cost of ·accidents, due to poor illumination,· greatly exceeds 
the cost of providing adequate illumination. . [Based on comparison 
o~ cost of. good and of poor lighting with the cost of accidents, not 
gr. ven here. J . . . · · 
· ' While it is difficult to appraise the savings effected in increased 
production and improved quality by good illumination, it by no 
means follows that such savings are insignificant or unsubstantial. 
The factory owner who ignores them neglects his . own interests. 

, Other items in the foregoing list, even more difficult to value defi
nitely, are none the less real; taken together, they constitute a J?OWer
ful argument in favor of the best available illumination m the 
factory. 
· U an operator, because of the good. illumination, saves-in more 

production or better quality of product-the equivalent of only 3 
minutes per day . for 300 days, he will offset the annual cost of the 
illumination. Good illumination is, relatively speaking, inexpensive, 
and its introduction and. maintenance are good investments on the 
part of the factory owner. · 

The figures illustrating the low cost of good lighting compared 
with the cost of labor also illustrate how large may be the losses 
unconsciously sustained by the factory owner from the use of a poor 
lighting system. An operator losing, say, 30 minutes per day, losea 
more than $60 per year, or about 10 times the cost of giving him good 
illumination. 
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Part H.-ESSENTIALS OF GOOD ILLUMINATION AND ITS 
~IEASUREMENT 

Natural lighting. 
It is of interest to note that the range of illumination under which 

the eye can function with some degree of success is extremely wide, 
varying from a few hundredths of a foot-candle in the moonlight 
up to as much as 10,000 foot-candles out in the sunlight on a clear 
day. In planning a new factory building or other work place, the 
design should be such that the foot-candle values for daylight 
should be at least twice those stated in Table I. (Seep. 14.) The 
natural lighting is frequently many times these figures; in fact, 
illuminations of a hundred foot-candles or more can be measured 
near the window in almost any shop. However, wide extremes in 
illumination are not conducive to beot vision. 

Factory owne1-s in most industries are particularlY. interested in 
making the best possible use of their daylight facilities so as to 
render useful and valuable all parts of the floor space; and also to 
shorten the period when artificial lighting is needed. The saw
toothl monitor, or skylight windows of modern factory construction 
perm1t of an adequate and more uniform daylight illumination of 
the entire floor area and are desirable when l?racticable. When 
rooms are illuminated through side windows, it IS often difficult or 
impossible satisfactorily to light all parts of the floor space, fur
nishing adequate illumination to the workers without subjecting 
some of them to objectionable glare. In some cases the use of re
fracting or diffusing ~lass which redirects the rays of li~ht so as to 
improve the distributiOn of daylight in the room, especmlly in the 
part of the room remote from the windows, is desirable. 
If only one side wall contains windows, the width of the room 

perpendicular to this wall should be less than twice the height of the 
top of the windows above the floor; if windows are in two parallel 
side walls, the width of the room between these walls should not 
exceed six times this window hei~ht. A monitor gives best results 
when its width is about half the width of the building, and the height 
of the windows in the monitor is one-half of the monitor width. 
The height of the windows in saw-tooth construction should be at 
least one-third of the span. In general, single-story industrial 
buildings should have a wmdow area of at least 30 per cent of the 
floor area. 

Reflection of daylight from surfaces outside a building has an 
important effect upon the lighting of a room. Faces of structures, 

' walls of courts, and roofs of saw-tooth buildings should be finished 
in the lightest practicable colors and so maintained. The possibility 
of glare from such surfaces should, however, be considered. 

Windows should be equipped with adjustable devices so that the 
illumination may be accommodated to changing exterior conditions. 
'Vindow shades of light tones should be used, for at night they will 
reflect artificial light back ·into the room; shacles transmitting dif
fusely a large part of the natural light they receive will generally 
improve the daylight illumination. When practicable, shades should 
be mounted so as to permit of covering any desirecl parts of the 
windows. Venetian type blinds are effective means to control the dis
tribution of natural illumination as well as the glare from windows, 
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if properly finished and adjusted. Any devices for adjustment of 
natural lighting should be controlled by some SJ>ecified individual. 

Rapid changes in illumination levels result m dangerous, even· 
though temporary, inability to see1 due to the time required for adap
tation of the eyes. An example or this is when one steps from bright 
sunlight into a dimly lighted interior. A passageway adjacent to a· 
highly illuminated area, therefore, needs relatively h1gh and gradu
ated illumination. Again, where the eye has been anorded the ad
vantages of a high level of illumination throughout the day and arti
ficiallight is turned on to reinforce the failing natural light, a hi~ her 
total illumination is ordinarily needed than at night under artincial 
lighting alone. 
Measurement of illumination. 

The foot-candle is the unit of illumination, in terms of which light
ing requirements are specified. A general idea of the amount of il
lumination represented by foot-candle values can be obtained by hold
ing a newspaper at different distances from a bare 25-watt tungsten 
filament lamp, so that the light rays fall perpendicularly upon the 
surface. For 16 foot-candles the distance should be 15 mches; for 
8 foot-candles, 21 inches; for 4 foot-candles, 2¥2 feet; for 1 foot
candle 5 feet; for one-fourth foot-candle, 10 feet. 

In this connection it should be realized that the brightness of the 
surface will depend not only upon the foot-candles of incident illumi
nation, but also upon the nature of the surface. That is, with equal 
illumination, white paper will be much brighter than cast iron. . 

It is impractical and frequently misleading to attempt to estimate 
foot-candle values simply by viewing an illuminated surface. The 
simplest instrument for measuring these values is a foot-candle meter 
with which foot-candles can, with a little practice, be read accurately 
enou$h for ordinary purposes.• · 

Prnnts at which rnea.swrements should be taken.-In checking recom
mended or required intensities of illumination with an instrument 
such as the foot-candle meter, it is extremely important that the 
measurement be made at the point and in the plane where the given 
illumination is needed. Thus, for any operation the illumination 
should be measured on the plane on which the work or operation is 
performed, whether it be horizontal, vertical, or at some intermediate 
angle. The illumination over an area such as a hallway or aisle 
refers ordinarily to the floor level and is measured in the horizontal 
plane. 
Recommended levels of illumination. 

Table I gives the ran~e of illumination values that are considered 
desirable for different classes of work. These values are based upon 
practice established through years of experience. Persons of ad
vanced years or with defective eyesight require more light than do 
those having perfect vision. A range of foot-candle values is given 

'Con only be purchased from the Nt>1n Park Engineering Department, General Elec
tric Co., Cleveland, Ohio, or the Westinghouse Lamp Co., IGO Broadway, New York, N. 1:'.., 
prlceL $21.150. A book of directions given with enCh meter clearly states the way to use 
it. ocnl light nod power companies often have such Instruments that may be borrowed.,~ 

A new lnstrumenti' the Weston Photrontc-Cell Illumtnometer. can be purchased from the 
Weston Electrical nstrument Corporation, Waverly !,ark, Newark, ~. J. !'rice. $95. 
This lnstrumenJ bas many practical. advantages tor the layman. 
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for each group of operations; in modern practice it will usually be 
found desirable to select values in or even beyond the upper portion 
of the range. • · . 

Attention is called to the fact that the values in Table I are operat
ing values; that is, they apply to measurements of the lighting system 
in ordinary use, not simply when the lamps and reflectors are new 
and clean. 

TABLI!I I.-Recommen.de" lewis of illuminali<m for ilw!U8Irial interiors 

AIIIEis, stalrwaYB, passagewaya __________ :_ 
ASBeiDbling: 

Rough ••••••••••••••• -------------. __ _ 
Medium •• --- •• -------------.-- ••••••. 
Fine. ------------- •• ---. --- •• __ ••••••• 
Extra fine .••••••• --------- •••• ______ •• 

Automobile manufacturing: 
Automatic screw machlnes •••••••. ----
A.ssem bly line •••••••• ----•••• -- _____ _ 
Frame assembly----------------------Tool making ____________ ---------. ___ _ 

Foot
candles 
recom
mended 

:>-2 .... 
1:!- 8 
20-12 

101>-26 

15-10 
16-10 
1:!- 8 
20-12 

Body manu!acturtng-assembly, fin
ishing and inspecting................ 1~25 

Bakeries •••••• ~--------------------------- 12- 8 Book binding: 
Folding, assembling, pasting1 ~tc •..... 
Cutting, punching, and stltcnmg. ____ _ 
Embossing __ ---. __ ------------- __ •••• _ 

Candy maklDK---··--················'·-·-
ConolnK and oreservtn•·············-···· 
Chemical works: 

Band furn&C89, bol1ing tanks, station-
ary driers, stationary or gravity 
cmtaillzl"f.·-···-··--·············· 

M::rra~~~ech~a:f' Ct~~:~a=~ 
ators flltratlon mechanical crys-
talll:r1ng, bleach{ng •••••• ____ •• ____ •. 

.... 
1o- 8 
15-10 
1:!- 8 
12- 8 

... 
Tanks. for cooking, estractors, perco-

lators, nltratora. electrolytic cells... 1D- 6 
Clay products and cementa: . , 

, Grinding, ftlter presses, kiln rooms.... ·5-3 
· Molding pressing, cleaning, and · trimmlog ___________________________ ' 1~ o• 

Enameling •• ~-------------·----------- ..,.... Color and glazing_____________________ 15-10 
Cloth products: 

Cut~i~l~c:fst!~~~-~~!~~-:".......... 15-10 
Dark goods----------------------- too--25 

Pressing, cloth treating (ol1cloth, 
etc.)-

Light 1100<18 ••••••••.•••••••••••••• 
Dark goods.-------···------------

Coal breaking and washing, scroenlog. ___ _ 
Construction: Indoor, Keneral •••••...•••.. 
~~?;fcr:a:~~&CiUiiD(c;- ~ ·-· · ------· ·----· 

1o- 8 
20-12 ... ... 
1o- 8 

Storage bottery, molding of IJrids, 
charging room_______________________ to- 6 

Coli ond armature winding, mica 
working

1 
__ insulatlng prooosses _______ _ 

Elovat.or: Fro~gbt and passenger ••••.•.••• 
En~ttavlng •• -------------------------- •••• Forge shops and woldlng _________________ _ 
Foundries: 

Charging 1loor, tumbling, cleaning, 
pouring, and shaking out. •••••••••• 

20-12 .... 
101>-26 

II>- 6 

.... 

Foot
candles 
rocom· 
mend&d 

Foundries-Continued 
Rough molding and core making...... to- 6 
Fine molding and core making........ t6-t0 

Garage-Automobiles: 
Storage-

Dead ..•••••••••••••••••••••••.•••. 
Live •• ----------------------------

Repair department and wasbina:-----
Oiass works: 

Mls and furnaoe rooms, prossing and 

... .... 
16-10 

Iobr, glass blowini machines........ 1()-o 6 
Grinding, cutting giBSS to aJz.e, aUver-

lng _____ ~----·----------------------- 1:a:. 8 
Fine grinding, polishing, beveling, 

inspection, et<lhing, and decorating. llHO 
Glass cutting (cut glass), inspecting 

fine •••••• --~------------~--~------·- . 60-16 
Glove manufacturing: - ~ -

Light Kood&- ,.-
Cutting, pressing, knlttln__b..-.:::.. 12- 8 
Sorting, stltchlng, trioUJUng, and 

lnspooting •••••• _ .•••••• --- ---. •• 16-10 
Dark goods-

Cutting, pressing, knitting, sort-
Ing, stitching, trimming, and . ()()oo

26 loHpectlng ••••••••••••••••••••• ~- · 1 
Bat manufacturing:.. . 

Dr.etng, atlffonlng, braiding, clean· 

ntl:::r.~~~!~~-:.................. 1()-o I 
Dark •••••. __ -------------------~-- Jt;.~to 

Forming, alzing1 pouncing, tlana:fng, 
flnishiDg, IroD!Dg-

Light ••• :.. ...................... ·•••• 13- 8 
DBI'k ••.••..... ---- •••.. --.-------- 16-tO 

Sewing-. 

fil:r~t:~·-::::::::::::::::::::::::::: ' i:::~ 
Ice making: 

Engine and compressor room.......... to-- 6 

lns~t~:- • ·--•• __ ------ ____ ------ ______ _ 
Medium·---------------·------------
Fino ••••••••••••• ---------------·----~ 
Extm tlne .••••••• ------------ ----···--
Pollahod IJUJ'faoes ................ -- -----

Jewolry ond wotcb manufacturlng •• ~------
Laundrlos and dry cleiUliog ............... . 
Loatbor manufocturing: 

Vats •••• .: •••••• ---·------·------· ••••• 
Cleaning, tanning, and strotcbtns.~-·
Cutttng, Ooahlng, and stuffing •••.•• .:.. 
Finlllhing ond BCBrflnK----~--~------·--

11>- • 
16-10 
25-16 

101>-26 
(•) 

101>-26 
12- 8 ... .... 
11>- • 
16-10 

Lcatber workin~: 

P~ll~f:t~~~~~!:~-~~-~~~~~-~~------ 12- 8 
Dark ••• __ ------ •• ----------------· 15-10 

• -Usually roqulros glint rcflcctioDJ rrom apoclalJy lotf\ted light sourco .. 

0 In practice, levels. of from 30 to GO foot-candles oro baing used now, nod some 
nuthorltJes suggest tho.t Improvement in vtalon may be found up to 1 000 foot-candles for 
gPnerat factory work. Tran80ctlona, Illumlnntlng Engineering Socloly, September, 1920, 
New York, pp, 626-627 ;_and Lucklesb, Matthew, Light and: Work. D. Van Noatrand Co., 
1U24, New York, p. 27rs. 
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-TABLIII I.-Recommendea IIWels of .Uzum~nation tor ineustrial mterior~n. 

·Leather workiog-Oontlnued. 
Grading, matching, cutting, scarfing, 

sewing-
Light ••••• -------- ••••••••• -- --·-
Dark •••••••••••••••••••••••••••••• 

Looker rooms.----------- •• -------.-----••• 
Machine shops: 

Rough bench and machine work •••••• 
Medium bench and machine work, 

ordino.ryautomaticmachinliS, rough 
grinding, medium buffing ana polish· lng _________________________________ -

Fino bench and machine work, fine 
automatic machines, medium grind· 
log, fine buffing and polishing ••.••• 

Extra One bench and mncblne work, 
grinding (fine work>----------------

Meat packing: 
Slaughtering •••••••••••.••...•.•• ----
Cleaning, cutting, cooking, grinding, 

· canning, packing •••••••••••••••••••• 
Milling-Grain foods: . . . ·, 

· Cleaning, grinding, and rolling ••••••••• 
Baking or roastinK-------------·-···--· 
Flour grading •••••••••.••••.••••••••.• 

omoos: Prlvato and general · · 

~~~~o:ork:::::::::::::;::::::::::: 
Distribution or mall Jn post-offices ••••• 
Drafting room •••••••••••••• __ ••••••••• 

Packing: ' 

, ~:~g~:::::::::::::::::::·=::::::::: 
:> Paint manufaoturing _______ ., ____________ _ 

Paint shops: 
Dipping, spraYing, Oring •• ~--~-'------
Rubblng, ordinary hand painting and 

. F&!~~-P8tiiiiiiiiliid-fiia1iiiiDK.::.::: 
Ertra fine band painting and OniahinJ 

(automobile bodies, pinnocases,eto.).-
Pa~bos: manu!aoturtng: 

. Light •• --------·---·-·----···· ••••••• 
Dark .•••••• --------------------······· 
Storage of stock.-·-------··-----······ 

Paper manufacturing: 
Beaters, maohine, grindlng ••.•• -----~-
Calenderiog •••••••••••••. _ •• ___ •••• --. 

· Flnlshlog, cutting, and trlmminK---~ .. 

~~~f!bfn~·Mid-biifniSbiDiJ:::::::::::::::::: 
Power plants, engine rooms, boilers: 

Boners, coal and ash handling, ,torage 
battery rooms .••••••••••• ------ .•••• 

Auxiliary equipmont, oil switches, and 
transformers -----···· •••••••..• -----

~wltchboord, engines, gonerators, 
blowers, oomprossors.·--······ ••••••• 

Printing lndustrlos: 
Matrlxlng and casting, miscellaneous 

machines, presses •••••••. ----·------
Proof reading, Utbogrophlng, electro-. ' typing ••• .; _________________________ _ 
Linotype, monotypo, typosottlng,1m

posing stone, engraving ••••••.•••••• 
Receiving and shipping •••••••••••••••.••. · 
Rubber manufacturing: ' 

Calendars, compounding mms, rahrlo 
preparotlon, stock cuttinK, tubing 
machines, solid-tire operatlom, me
chanical goods, building, vulcanlsing. 

Bead buUding,pneumatlo-tlre building 
and ftnisbing, lnner-tubo operation, 
mechanical-goods trimming, treading. 

Sheet-metal works: 
Miscellaneous machines, ordinary 

bench work ••••••••••••••••••••••••• 
Punches pm9SOS shears, stamps, weld· 

ors, spinning, fine bench work ••••••• 
Tln-plat.e Jnspeotlon •••• ---·····-·---•• 

• Speolal~~:llnt Ua:btlng reoommended. 

Foo<
oandles 
recom

mended 

16-18 
1()()-23 .... 
1o- 6 

16-10 

20-12 

1()()-20 

8-•5 

12-8 

8-5 
12--8 
26-16 

15-10 
"10- 8 
16-10 
26-16 .... 
1o- 6 
1o- 6 

8-6 

12'- 8 
16-10 

1()()-23 

·to- 6 
12--8 
11-3 

6-. 
: 1~ 6 

12--8 
8-6 

12--8 

11-3 

8-6 

1o- 6 

12--8 

16-10 

IIJ0-23 
8-4 

• .. 8 

16-10 

12--8 

1&-10 
• 26-16 

Shoo manufacturing:· 
Band turnlng,miscellaneous bench and 

machine work ••••••••••••••••••••••• 
Inspecting and sorting raw material, 
· cutting, lasting, and welting (llgbt). 
Inspecting and sorting raw material, 

cutting, stitching (dark) ••••••••••••• 
Soap manufacturing: 

Kettle houses, cutting, soap chip, and 
powder-----.---- •••• -------.-- •• ----

Stamping, wrapping, and packing, 
filling and packing .soap powder •••••• 

Stool and iron mills, bar, sheet, ond wire 
products: 

Soaking pits and reheating furnaces •••• 
Charging and casting floors •••••••••••• 
Muck and heavy rolling, shearing 

(rough by gage), pickling and clean· lng ________________ •••••••••••••• __ •• 
Plate ln•pectlon

1 
chlpplno ••• ______ _ 

Automatic macnlnes, red, Hght and 
cold rolling, wire drawing, shearing 
(One by line) ............................... .. 

Stone crushing and screening: 
Bclk:onveyor tubes, main-line shaft-

Ing, spaoes, chute rooms, inside or 
bins. _______ -------------------------

Primary breaker room, aw:illarT 
breakers under bins ••••••••••••••••. 

Screen rooms.. ••• -------- •••••••••••••• 
Store and stock rooms: 

Rough bulky materiaL •••••• : ••••••••• 
Medium or 1lne material· requiring 

care •• ·-------- __ ---•••••••• .: •••••••• 
Btrnctural-stool fabrimtlon ......... -~----
Sugar IP'8ding ••••••••••••••••. -·-···--·-•• 
Testing: 

~f:e~:::::::::::::::::::::::::::::::: 
Extra One Instruments, stale.s, eto ...... 

TGJ:tUe mUis: ' 
Cotton- ... 

Opening and lapping, ·carding, 
drawing frame, roving, dyeing ••• 

Spooling, spinning, drawing-in, 
· warping, weaving, quilling, 

inspecting, knitting, slashing 
(over beam end) ................ . 

s~- . Winding, throwing, dyeing ______ _ 
Quilling, warping, weaving, and 

tlnisbing-
Ligbt goods ................... . 
Dark goods .................. .. 

Woolen- . 

FoOt
candloo 
rocom

mendecl 

12--8 

15-10 

IIJQ-20 

8-6 

Ill- 6 

3-2 
&-4 

8-6 
26-16 

• .. 8 

3-2 

11-3 
8-6 

3-2 

's- 6 
·Jo- 8 
26-16 

8-6 
15-10 

10D-2.'i 

16-10 
20-16 

c~x!~~~~~~·--~~~:-~~- &- 4 
Twisting and dyeing______________ lG- e 
Drawing-In, warping-

Light goods.................... 1o- e 
. Dark goods..................... 16-10 
Weaving-- · 

Light goods..................... 12- 8 
Dark goods ••••••••••••••••••• ' 20-12 
Knitting maohin61J................. , 16-10 

Tobnoco products: 
, Drying. stripping, goneraL........... 3- 2 

Grading and sorting................... 26-15 
ToDet and wash rooms..................... 8- f, 
Upholstering: 

AutomobUe, cooob, and turn.lture...... 16-10 
Warohouse .• ~-----------·-·········----··· 1- 2 
Woodworking: 

Rough sawing and bench work......... 8- :i 
Sizing, planing, rough BBnding, me

dium machine, and bench work, 
Kluing, veneering, cooperagt'l ••••••••• 

Flne bench and maobinoworking,llne 
sanding and ftnbb •••••••• -------··· 

12-8 

16-10 
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Where the higher levels are specified for particular processes, such 
illumination need not be supplied in all parts of a room, nor on all 
parts of a machine, but only at locations where work of the type 
mdicated is likely to be performed. Thus, in a workroom, a general 
illumination providing the value specified for aisles and passageways· 
or storage spaces might be supplemented at proper locations by 
higher illumination, specified for work of different degrees of fine
ness in the table. The high illumination may be required over small 
areas only) as in watchmaking and machine sewing, or over wide 
areas, as m automobile assembly and finishing. In practice, the 
lower values required in the room will often be considerably exceeded 
in order to conveniently provide for the higher values. The latter 
is fortunate, since it avmds the possibility of having extreme con
trasts between the actual working area and the surroundings. 
Maintaining the level of illumination-cleaning and painting/ 

The proper and adequate maintenance of equipment for both nat
ural and artificial lighting is essential. Systems which are adequate 
when first installed will soon deteriorate unless properly maintamed. 
The factory owner should establish a regular, defimte system of 
maintenance' so as to insure that sky windows, side windows, lamps, 
and accessories are at all times kept clean, in proper adjustment, and 
in good repair. Means should be provided for easy access to all 
lighting units by the employee in charge of their maintenance. 
Wails and ceilings should be repainted, preferably in light tones, 
at regular intervals, particularly where, as in indirect systems of 
lighting, a large part of the illumination comes from the ceiling. It 
should be kept in mind that the illumination requirements given in 
the tables apply to the lighting equipment under adverse operating 
conditions, not simply new and clean as when first installed. 
Initial installation. 

To insure that a given level of illumination will be maintained 
even where conditions are favorable, it is necessary to design the 
system to give initially at least 25 per cent more light than the 
required mmimum. In locations where the dirt will collect rapidly 
and where adequate maintenance is not provided, the initial value 
should be at least 50 per cent above the minimum requirement, 
and * • * even this allowance may prove insufficient. 
Use of foot-candle meter. 

Especially in connection with the maintenance of lighting systems . 
attention is called to the desirability of having available in the fac
tory an instrument with which the foot-candles of illumination 
received at any point can be measured. One instrument, the foot
capdle meter, while not designed for precise measurements, has a· 
wrde fi~ld of usefu!nes;; because, with a little practice, determinations 
are easily made wrth rt and are accurate enough for most practical
purposes. The foot-candle meter is small, light in weight and en- ·. 
tirely se]f-contained. Illumination is read directly from 'the scale· 

., The American Stoodnrds AIIROelntlon Snfety Code tor Window WnRblng should be 
secured and followed to protect window woshers from accidents. Addreu: Jllumlnatlog 
Knglneerlng Society, 20· West 'l'blrty·nlotb Street, New York, N. Y. . , ; ' 

. ' 



LIGHTING FACTORIES, MILLS, AND OTHER WORK PLACES '. 17 

.. without computation or· manipulation. In one large eStablishment 
where the s~perintendent uses a foot·candle meter SY,Stematically as 
a check on his maintenance department, readings of Illumination are 
taken at regular intervals at fixed stations throughout the· plant. 
These readings are, recorded in such a way that the successive read
ings are readily com.Parable. When any inconsistency aJ?pears in 

, the. records an mvestigation is made and the remedy applied .. The 
illumination in that establishment is never allowed to fall below 6 
foot·candles without immediate correction. By measuring .light 
actually delivered to the work the foot-candle meter automatically 
.reveals the combined effect of all possible causes of depreciation. 
Ignorance of the magnitude of depreciation has often been the .cause 

. of inadequate maintenance. Soap and water cost less than electrical 
energy. 
Avoidance of glare. 

It is not a particularly difficult problem to supply a factory or 
office with the amount of light specified in Table I, and reflectors are 
available which provide these levels economically. There are many 
installations, however, where poor conditions ·for vision exist in spite 

· 'of an adequate foot·candle level. This is usually because precau
tions were not taken to provide illumination without glare. 

Glare may be defined as any brightness within the field of vision 
of such a character as to cause discomfort annoyance, interference 
with vision, or eye fatigue. Always a hindrance to vision, it often, 
like smoke from a chimney, represents ajositive waste of energy as 
well. It is one of the most common an serious faults of lighting 
installations; the code properly requires the shading of lamps in 
industrial plants to guard against glare. 

Glare is objectionable because (1) when continued it tends to 
injure the eye and to disturb the nervous system; (2) it causes dis
comfort and fatigue and thus reduces the efficiency of the worker; 
and (8) it interferes with clear vision, and thus reduces the efficiency 
and m many cases increases the risk of accident or injury to the 
worker. From both a humanitarian and a business vie'!}loint the 
owner or operator of a factory should be interested ,in avoidmg glare, 
whether caused by daylight or by artificial light. 

Factors affecting glare.-In order that the various factors affecting 
glare may 'be better understood, the principal causes are outlined 
below: 

1. Brightness of source: The light source may be too bright; that 
is, it may have too high a candlepower per square inch of area. 

A glance at the sun proves that an extremely bright light source 
within the field of vision is capable of producing acute discomfort. 

2. Total volume of light: The light source may be too powerful 
for comfort; that is, it may have too great a total candlepower in 
the direction of the eye. 

Experience has shown that a 500-watt lamp in a 10-inch opal globe, 
or a mercury-vapor lamp of an equivalent light output, hung seven 
or eight feet above the floor and a similar distance in front of the 
observer will prove quite as glaring as the exposed filament of a 
50-watt incandescent lamp in the same location .. An unshaded win
dow often causes glare, due

1 
of course, to the large volume of light 

rather than to the high brightness of the sky. 
100484'-32---4 
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· 3.' Location in the field of view: A given li~ht source may be 
located at too short a distance from the eye or' It may lie too near 
the center· of the field of vision for comfort; that is, within too 
sma.II an angle from the ordinary line of sight. The natural posi
tion of the eye during intervals of rest from any kind of work is 
genera.Ily in the horizontal direction, and it is desirable that during 

. such periods the· worker should ·be freed from the annoyance caused 
· by glare. Glare ·is· the more objectionable the more nearly the 
light source approacheS the direct line of sight. While at work the 

·.eye is usually directed either horizontally or at an angle below the 
horizontal.· Glaring objects at or below the horizontal should espe

. cially be prohibited. The' best way to remove light sources out of 
· the· direct line of vision is to locate them well up toward the ceiling. 
Local lamps--that is, lamps placed close to the work-if used must 
be particularly well screened. · ' . . ., . · . . 
. ~- Col).trast with background: .The contrast may be too great 

. between .the light source 1!-nd its darker surroundings. It is a 

. common experience tl:lat a ~amp viewed against a .dark wall·is far 
- more trying to. the eyes than when its surroundings appear relatively 
_ light. In order to provide a., light background (usually ceiling or 

side walls). which will minimize contrasts the surfaces should be 
painted a; light color and the system of illumination employed 
should be such as to direct some light upon the background. In 

. general, a. light tone for ceilings and high side walls and a paint 
of medium reflecting power for the lower side walls will ordiriarily 
be found most satisfactory under both artificial and natural. lighting. 

Where strictly local lighting systems are employed-that is, where 
individual lamps are supplied for all benches and machines-and 
no overhead lighting is added, the resulting contrasts in illumination 

. will usually be found so harsh as to be objectionable even though the 
lamps themselves .are well shielded. ·The eyes of the workman 
looking up from his brightly lighted machine or .bench are not 
adapted for vision at low illuminations; hence, if adjacent objects 
and aisles are only dimly lighted, he will be compelled either to 
grope about, losing time and risking accident, or to wait until his 
eyes have become H.dapted to the low illumination. Glancing back 
at his work, he again loses .time while his eyes adjust themselves to 
the increased amount of light which reaches them. If long continued, 
this condition leads to fatigue as well as to interference with vision 

. and to accidents. In other words, where local lamps are emr.loyed, 
there should also be a system of overhead lighting which Will pro

. vide a sufficient illumination of all surrounding areas to avoid such 
undesirable contrasts. , , 

5. Time of exposure: The time of exposure may .be too great
that is, the eye may be subjected to the strain caused by a light 
source of given strength withm the field of vision for too long a time. 

Where an operator is seated and his field of vision is fixed for sev
eral hours at a time, light sources of lower brightness and lower 
candlepower are reguired than where the operator stands at his work 
and shifts his position and direction of view from time to time. 
Those who are forced to work all day at desks facing the windows 
are particularly likely to suffer from this form of glare. . . 
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, r Gla!re by reflection.-A:n.other way in•which glare is produced is by 
the reflection of light from polished surfaces in the ·field of ~ion. 

· The difficulty experienced in protectin~ the eyes from this.kind of 
· glare is sometimes very great. The brrghtness of the imag& on the 
working surface is, of course, proportional to the brightness of the 
light source above it, and hence, one way in which to minimize this 
effect is to diffuse the downward light; tbat is, to use a bowl-frosted 
or bowl-enameled lamp, or an inclosing fixture, or to employ semi
indirect or totally indirect lighting fixtures. In some cases the light 
source can be so located that its reflection is directed .away· from, 
rather than toward, the eyes of the workers. The avoidance of highly 
polished surfaceS in. the line of vision is another good way to •mini-
mize reflected glare. . . . ·. , . · 

There are some instances, on the other hand, where ·sharp shadows 
and specular reflection from the materials worked upon actually 
assist vision. For example, in sewing on dark goods the thread is 
much more easily distinguished when illumination is secured from 
a concentrated light source, such as a brilliant lamp filament, which 
casts sharp shadows and gives rise to a distinct glint from each 
thread. However.' in these cases the light source must be particu-
larly well shielded from the eyes of the worker. . . ' . 

· Determinimg glare.-The eye has the quality of estimating," with 
a fair agreement among different observers, which of two light 
sources is the more glaring, taking into account both brightness and 
candlepower when the two sources are located side by side and viewed 
against the same back~round. This quality of the eye has been used 
as the basis of a relatively simple system of glare rating. 

[WoMEN's BUIIEAu coMMENT.-According to this system glare is 
classified in variou. s grades on the basis of tungsten filament. lam_P.s 
of certain watts. Each of. the ~1 grades is designated by a letter (A 
to K), the first representmg .a 10-watt lamp, the last one of 1,000 
watts. The complete list is given in Table II. The eirtent of glare 
produced by various sources of light may be measured according to 
the standard designated by these letters, corresponding, of course, to 
the extent of glare produced by the lamp with given watt strength. 
See Table III. Finally, experiments have been made to determine 
the degree of glare-measured by the same letter standard-that 
should not be exceeded under conditions specified. The resulting 
recommendations are shown in Table IV.] . . 

This classification follows: 

TABLE H.-Scale wed to dassify glare of light sources 

oiare grade Standard ror grade 

A~-·------····----~------~--------- tO-watt tungsten moment lamp in 6-lneb fro.clted ball globe. 
B---------------------------------- 15-watt tungsten Olament lamp In 6-inoh frosted ball globe. 
0 ........ -------------------------- 25-watt tungsten Olament lamp iD Mnoh frosted ball globe. n _________________________________ 40-watt tungsten fllament lamp iD ~i.Qch frosted ball globe. 
E------------------------·--------- 50-watt tungsten filament lamp In 6-lnob frcsted ball globe. 
F --------------------------·----·-· 60-watt tungsten filament lamp In 6-inob frcsted ball globe. . 
0-·······-------------------··----· 100-wntt tunpten filament lamp In Mnob fro6ted ball globe. a __________________________________ 150-watt tungsten filament lamp in 6-iooh frosted ball Biobo. 
L---------------------------------- 300-watt frosted lamp. 

ft:·:::::::::::::::::::::::~:::::::: m:~!t~te:r::.·p. 
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. , .. Common light sources compared ·with the-standards in Table II 
·are rated as follows: · · · •' · • : · · 
TDuo iii.~S'peci/10 ola-Bsif!cation or common light sources from _tiw statldp~inl 

· ot glare a8 derived from Table II ' · · 

Light sources 

Natural. light {as seen through windows): 
SUD.~-···························--························································ 

· 1Jrl.gbt southern sky----------------------------------------------------------------------
Dull or northern sky ••••. ----- ---------- ------ ---- •••••••••••••••••• _ •••••• ------- •••••••• 
Sun shining on priam glass .••• ------------------------------------------------------------

Mercury vapor tubes ••••••• -•• ------ __ -------·-- ___ ••• ----.---------•• _~"' _____ ----- ... _ •••••• _ 
Carbon incandescent lamps: . 

16-ca.ndlepower •••••••••••••••••••••••••••••••••••••••••••••••••••••• ~----~------------···· 
32-caodlepower ••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••• 

Glare 
grade 

K 
0 
c 
1 o· 
F 
0 

Tungsten tllameot lamps •• t•·- _..._ 100 1~3)0 300 ~1.000 
.... wa l4vu'Wat.w watts watt.a watts watts 

Bare lamps......................................... 0 H I 1 1 K 
'Frosted lam~ or frosted globes •• ------------------- D . F 0 H I 1-K 

~~oE:a~ J=:s::::::::::::::::::::::::::::::::: ---~--- ---~--- ~ ··-·a··-- ··-ir·· ·----.-----
\tW:~:f:!f~~n::ruameiitPciSitiOii-ViSfbie::::::: -··a··- ---ii~-- ···y·-- ¥ · ~ i 
With dome reJlector&-steel or dense glass: 

}rllament position visible from working posi-
tion ••••••••••••••••••••••••••• _______________ 0 H I 

Filament position not visible................... B B . D 
. Dome reflectors-white bowl lamps •••••••••••••••••••• ---------------
With bowl relleetors-steel or dense glass: . . 

· FOament position visible....................... 0 H I 
Filament position not visible •••••••••• :......... 0 0 D 
Totally Indirect 11Jtht1ng ~---------------------- •••••••• •••••••• B 
Bemi·lndirect bowll •..••••••••••••••••••••••••••••••••• ---·---- B-D 

1 
D 
F 

1 
E 

B-0 
0-D 

1 K 
E 0 
G G 

1 K 
0 H 
0 D 

o-E D-O 

t Where a range ts given, the best grade (that Is, the lowest) applies to bowls that are of dense glass, and 
the poorest to bowls that have a decidedly bright spot in the center. , 

. Finally, the experiments by which these glare grades were applied 
to various places according to height of light above the flooi· resulted 
in the following findings: · 

TABLE IV .-Grades ot llgl>t-soo,roo glare that should not be e<Dcceded to•· good 
condili<mll or 11fsion. 

Glare grade that should not be exceeded •In-

Height of light source above iloor 
Roadways Btorsge 
and yard 

tboroughW'es spBOeS 

Under 6.5 feet.----····-------------·-····------ -·--------···· 11.5-7.6 feet ________________________ -------·---- --------------
7.6-9 feet ••••••••••••••••••••••• -·-------------- F 
9-11 feet •• -----···-----------------·------------ 0 
11-13 feet •••••••• ---------···----------·-------- H 
13-16 feet •••••••••••••••••••••••••• ·••••••••••••• B 
16-20 reet •• --------··---------~-------- ---···--- 1 
20 feet and UP-············-··········--······· 1 

D 
D 
E 
0 
0 
H 
I 
1 

Offices and 
Ordinary. drafting work 

manufactur- and certain 
lng operations mnnufactur· 

lng opera
tions • 

0 
c 
D 
E 
0 
H 
I 
1 

A 
A 
0 
D 
E 
F 
0 
H 

• That these Btandarda a.re moderate Ia Indicated by the fact that In oach case a grade only 1 or 2 points 
haraber,IB corud.dered the lowest perm:laaible. lta OeJ:Iblllty also is apparent, 

1 Where bnckground8 are very dark In tone, o. light source 1 grade softer than 1pecifted 18 recommended tor lnterion. 
• Tboae operations In which workers are seated facing In one direction for long periods of time. 

·:'" 
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. It will be observed that Grade K is representative of light sources 
that are extremely bright and glaring, whereas Grade A (a 10~watt 
lamp in a 6-inch frosted ball) can be placed almost anywhere in the 
field of view without causing discomfort. (See Table II.) · · 

Where. lamps are located at considerable heights above the eye 
level, relatively bright light sources can be tolerated, and this is par
ticularly t~ue. in ~ocations su,ch. as out~of-doors at night, where little 
close discnmmatwn of detail IS reqmred of the eye. On the other 
hand, where light sources are hung low and are constantly in .the 
field of view of a worker seated at a table or workbench, then the 
light source should be of Grade A or B, that is, very soft and free 
from glare. Again, the effect of glare is cumulative; therefore, in a 
long room where a considerable number of light sources are in one's 
field of vision it is necessary to have better diffused sources than in a 
room of limited area where only one or two units are visible to a man 
seated at his desk. 

[Women's Bureau note: The following illustrates the way in which 
this glare classification may be used. A manufacturer of paper boxes 
is considering installing, 10 feet from the floor, a 300-watt lamp in a 
flat reflector with the filament position visible. By consulting Table 
IV he finds that for ordinary manufacturing operations lights 10 
feet fr'?m the floor should not be harsher than glare Grade E. By 
consultmg Table III he finds that a 300-watt lamp, in the type of 
reflector he is considering, is in Grade J, too harsh to allow good 
conditions of vision-in fact, much harsher than is considered per-

. missible. (See Table IV, footnote 1.) However, both tables suggest 
solutions of his problem. Table IV shows that lights in Grade J 
may be used if they are placed 20 or more feet from the floor, and 
Table III shows that a 300-watt lamp will not exceed Grade E (the 
desirable maximum in this case) if placed in a dome reflector with 
the filament position not visible. The tables show that other types 
of reflectors, lamps of different wattage, and different elevations of 
the light source above the floor can be combined to give the employer 
illummation that is satisfactory from the standpoint of glare.] 
Adequate electrical wiring. 

In specifying electrical wiring for a new building or the revision 
of old wiring, It is important to observe the following points: 

1. The National Electrical Code regulations are intended to insure 
protection from fire hazard, but do not necessarily provide a wire 
size sufficient to permit of the inost efficient use of lamps and 
equipment, nor do they make provision for future increases of 
illumination. To take them as a criterion of adequate capacity of 
a wiring system, therefore, in the interests of low first cost, is not 
good economy in the long run. 

2. Wiring should provide for economical distribution of electrical 
energy. 

Electrical wiring of inadequate size introduces a source of energy 
loss between the meter and the outlet, and at the same time causes a 
reduction in the voltage at the lamp socket, so that lamps (unless 
specially ordered for lower voltage) are operated at a voltage below 
that for which they were designed. Operation of lamps at reduced 
voltage means that the efficiency of light generation is lower, auft the 
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. overa.n· cost Qf' light is higher; than when they are operated at 
rated volta.~e. ' · . · -' · .. . . ' · . ' 
· When wrring is inadequate, as more lamps are turned on the 
voltage at each socket decreases. Thus as daylight fails and more 
·artificial light· sources are required, the illumination secured from 
each lamp decrea,ses, producin~ an annoying variation in illumina-
tion at different times and places. · 

· 8: Wiring should be of sufficient ca.Pacity to :provide for future 
requirements, as the trend of lighting mtensities IS ever upward: 

·· Recommended lighting practice and the appreciation on the part 
·of factory owners and managers for the value of ~ood lighting has 
a distinct forward trend, and an· installation considered up-to-date 
when made may be found quite•inadequate at a later date .. The cost 
of rewiring finished buildings is many times greater than the addi
tionat cost of providing· capacity for· future requirements ·in. the 
original installation. · ' · · 

The paragraphs following are abstracted from a specification 
prepared by the National Electric Light Association to express the 

. quantitative requirements which good illumination practice imposes 
upon the wiring. . . . : . ' : . . :. 

This specification is in conformity with the regulations of the 
National Electrical Code, as regards current-carryin~ capacitY., and, 
in addition, makes reasonable provision for economical distnbution 
of energy and the probable lighting requirements of the near future. 

In this specification, it is assumed that each branch circuit will 'be 
fused for 15 amperes; · · .· · · · . · . 

Branc'4 cirawita.-· A single branch circuit should not be required to 
supply the generalli~hting for a work space greater th!ln 400 sq~are 
feet or a bay approximately 20 by 20 feet, nor should It be reqmred 
to supply the overhead lighting for more than 800 square feet· of 
hall or passageway or other nonproductive area. · 

Based on the wattage of outlets specified on the plans branch 
Circuits should be so arranged that the initial load on a single circuit 
will not. exceed 1,000 watts, except iri the case of a single lamp of 
larger size. · 

The smallest size wire that should be used is No. 12 gage, and for 
. runs from a panel board to the first outlet of from 50 to 100 feet, No. 
!~lf:/f,~ wire is the smallest that should be used, with No. 12 between 

Runs exceeding 100 feet from panel board to the first outlet 
should be avoided. by addition or refocation of panel boards. Where 
such runs can not be avoided,. the lamp load should be limited. to 
600 watts for each branch circuit. 

Convenience outlets should be placed on a circuit separate from 
that supplying general lighting. Such outlets should be of the 
duplex type, with not more than six grouped on one circuit. For 
runs from the panel board to first outlet under 100 feet, wire not 
smaller than No. 12 gage should be used, and No. 10 gage where the 
runs must be longer. . 

POJMZ boards.-Panel boards should contain at least one spare 
circuit position for each five active circuits or fraction thereof. It 
is generally desirable to supply each circuit position with a. switoh. 
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The~e ~ould be provided at least one panel board on each floor of 
the bmlding. Wherever possible, panel boards should be so located 
that branch circuit runs exceeding 100 feet to the first outlet ca.n be 
avoided. 

Feeders.-· The current-carryin$ ·capacity' of: a feeder should be 
sufficient to supply '1.5 amperes (115 volts) to every 15-ampere cir

, cuit position provided •. for ·on the panel . board· •or boards. which it 
feeds. · . . -:', · •, . ~ · . ·,· : . : · • .. · . _,, 
. - The feeders should be of such· size that the voltage drop from the 
service switch to the panel board·will not exceed 1* :per cent, with a 

)oad of 7.5 amperes (115 volts) on every branch·Circint provided for. 
· . Conduits for inclosing feeders should be of sufficient size to permit 
replacing the original reeders with wires two standard-gauge sizes 
greater in capacity.· · .. , , ·-- • ~ , .. 
Locating switches and ai·r'angemertt of lights. : ·. . . i · - · , 
. The ·switches which turn on- ~nd off the light 1n ·entrances and 
'halls Of buildings should be located near the point of entrance. .Like-
· wise a· switch which.controls at least one circuit oflampsin a room 
should be located near each principD.l point of entrance to that room. 

' . '_In locating switches. or control deviceS .iii factory and mill aisles, 
'care should be. exercised to arrange them systematically; that is, on 
colmnns situated on the same side of the aisle and on the same rela
tive side of each colmnn. This plim materially simplifies the finding 

·of sWitches or control devices by those responsible fon turning t.he 
}ight on and off. .. . _ . . · _ . . . . , 

For control purposes, groups of lamps may constitute. a square, 
.a row parallel to the windows, or a row ·perpendicular ,to the win
' dows. The arrangement on a square has, the most to recommend it, 
as any worker within the area getS the benefit o.f se.veral near-by light
P1g units. A row parallel to the windows is occasionally desirable 
since, when daylight fails, those workers farthest from the windows 
can ·!).aye one or two rows lig_hted to supplement the natural light. 
If two rows are used, the mer1ts of the square arrangement are to a 
peat extent retained. Control of rows perpendicular to the windows 
IS usually to be avoided, as grouping in a square can almost always 
,);le applied to better advantage. 

NOTE.-The next section of the code, containing suggested minililum 
regulations that State authorities may establish,' is discussed in &!).· 
other place in this study (see pp. 28 to 33), where the recommenda
tions of the American Standard Code are used as the basis of com
parison for the State lighting CQdes. 



CHAPTER IV.-STATE LIGHTING CODES 

The American Standard Code suggests that certain regulations· of 
Jighting should be established by State authorities as minimum rec 
quirements for the safety of employ':el!· These suggestions ';lre gi.ven 
in three rules: The first covers the mtmmum foot-candles of illumma• 
tion to be required; the second requires the avoidance of glare; and 
the third requires special arrangements for exit and emergency 
lighting. 

Although more States have some law on lighting, only the 13 fol
lowing States had lighting codes in April, 1931: California) Idaho, 
Kentucky, Maryland, Massachusetts, New Jersey, New York, Ohio, 
Oklahoma, Oregon, Pennsylvania, Washington, and Wisconsin.• All 
these codes are based on the suggestions of the Illuminating Engi~ 
neering Society codes. In factJ Idaho, Kentucky, Maryland, and New 
Jersey use the American Stanctard Code without any changes. These 
States having lighting codes are the only States that specify the 
amount of light required. Their re~lations are discussed in greater. 
detail than are the laws and regulatiOns of other States because their 
example and experience may be helpful to other States interested in 
improving lighting. 

Most of the State codes were adopted as safety measures in the 
period from 1918 to 1922. Important reasons for their adoption
similar for all States-are summarized in the following statement 
from the director of the division of industrial safety of the Massa-
chusetts Department of Labor and Industries. · 

Reasons for adopting the lighting code • • • were founded upon the 
bellef that such action would reduce the large number of tripping accidents in 
work spaces, aisles, passageways, and exits, investigation of which showed 
clearly In some cases that objects had been left In these places and, because of 

. poor lighting, were not noticed by the injured employee. In some Instances, It 
was found that sharp contrasts of light and shadows constituted a factor. In 
work accidents, and that causation In some cnses was due in part to insufficient 
light Intensity. Another contributing cause was believed to be the prevalence of 
eyestrain. • • • Another lmportsnt agency which brought about the adopt
ing of lighting rules and regulations was the promiscuous use of modern bigh
elllciency lighting units without any thought of proper shading for the purpose 
of eliminating glare. 

The methods used in developing and adopting the St. ate codes vary. 
In six States-California, Massachusetts, New York Ohio, Ore~on, 
and Wisconsin-they were developed by committees of representatives 

. of employers, employees, lighting experts, the State department .of 
labor, and in some cases oculists and other persons interested in illu
mination, and adopted by the department of labor. In other States 
the codes were adopted by the State department of labor without this 
procedure of development by representative committees. 

1 Some other States &uggest tbe code ond code atandnrds, but evidently do not consider 
that they recommend them. 

24 
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Chart I.-Statu•·•! State lighting codes 
[Based on State laws and codes and correspondence with State omcials] 

Date effective 
Legal status of latest oode 

State and revisions Establishments covered Enforcing agency Penalty 
Regulation Inspection standard 1 

California •••••• Dee. 1, 1919 •••••• General Llghtin~ Safet~ Orders ------------------------ Every employment nnd De~artmentofln- Misdemeanor. Eachday 
or Industrial Ace dent .ommls- placeotemplol:'ent • ..._Codes duatr Ill Relations, separate ofieose.-Codes 
sion. Issued under authority and OenerRl ws. Deering. Divisions or Indus- and General Laws, Deer-
workmen's compensation law.- Supplement 1917, Act 2143c, trial Accidents nod lng. Supplement 1917. - Codes and .General Laws, Deer- sec. 41. Safety, Labor Sta- .Act 2I43c, sees. 49, 60. 
tng. Supplement 1917. Act tlstics and Law En-
214.'k; sees. 39, 41; Consolidated rorcemeot, and In· 
Supplement 1926-1927. Political dustrlal Welfnre. 
code, sec. 3Mb, 

Maryland •••••. Ja!ise!t 1927; re- Safety code apcrov~!l Indus- ---------------. -------- Extrahazardous Indus- State Industrial Misdemeanor. Fine $50 
· Jan. 15. trial Accident om · on. Is- tries.• -Annotated Code. Accident CommJs. to $500.-Annotated Code. 

1930. sued under authority workmen's 1929. Supplement. (Bagby.) slon, 1929Supplement. (Bagby.) 
compensation law.-Annotnted Art. 101, sec. 36. Art. 101, sec. 65a. 
Code, 1929 Supplement. (Bag-
by.) .o\rt. 101, sees. 66, 66b, 

Massachusetts. lan. 1, 1924..------ Lighting code of the Depart- ------------------------ Factories, workshops, manu- Department of La- Fine not more than 
ment of Labor and Industries. fact~ mechanical, and bor and Industries, $100.- Qenem1Laws,l921, 
March, 1923. Issued under author- mercant e establlshments.L- Division of Indus- ch. 149, seo. 180. 
ity of law creating Department General I.aws, 1921, cb. 149, trial Safety. 
or Labor and Industries.-Oeneral aec.1J3, 
Laws, 1921, ch. 149, sees. 6, 113. 

New Jersey •••• 1918; revised 1924 ---------------------------- De~rtment of Ln- Factories, mills, other pro-· De~artmentofLa-
and 1930. bor, ureau or Elec- ductlve industrl63. Does not bor, urenu of In-

trlcnl Equipment, is- cover mercantile establlsb· spection. 
sues code of lighting ments.• 
factories, mills, and 
other work pla:'J 
American Standar 
a&J'roved Aug. 18, 
1 o, Erepared under 
direct on or nlumln-
atlng 
Society. 

Ellgioeerlng ' 

r L
1
1 

Shta
1
ndn!d used

1 
toMJnterpret general lighting requirements. The Idaho State Chamber or Commerce has n dJvJslon of All· Idaho Safety CouneU that suggests the usa or the code 

o ••• thng •lg•bc~r es, 111s1 and Other Work Plaoos-Amerlc~m Standard approved August 18, 1930, and the Kentucky Depnrtment of Aariculture, Labor, and Statistics recom~ 
mends t at J ~.~ng equal tne intensities ot the American Standard Code. 

1 Agriculture and domestic service are not included. t-.:'1 
•ln practice Includes all employments except country blacksmiths. wheelwrlQ:bts, aarlculture, and domestic servfce. - <:.n 



Chari 1.-S!alv.. of State lighting e<>des-Continued. 

Legal status of latest code 

State Date effeettve Establlshments covered Enforcing agency Penalty 
and revisions 

Regulation Inspection standard I 

New York ••••• 1~ 1. !918;,... Industrial Code Bulletin No. 11\ ------------------------ Factories nod mercantile De~rtment of La· Mlsdeme&nor. First of-
sed July 1, Rules of the Department of Labor. establisbments.'-See Indus- bor, ureau of In· tense, tine $20 to $50; second 

1919, May 1. Issued under authority of law trial Code Bulletin No. 18. speotion. offense, tine $00 to $260 or 
1922. creating Department of Labor.- Rule relaU~ to Lighting of imprisonment not more 

lAbor Laws, sees. 27-29 1n Cahill's Factories an Mercantile Es- thnn 30 days, or both; third 
Consolidated Laws, 1930, cb. 32. tablishments. otlense. fine not Jess than 

$250, or imprisonment not 
more than 60 days, or 
.both.-Penal law, aec.1,275 
in Cahill's Consolld&ted 

' Laws. 1930, eh. 4:1. 

Oblo ••••••••••• May 6, 1920 •••.•• ------------ -- ... ----------- ..... -- ---- Industrial Commis- Factories, mills, and other D~artment olin-
slon, Industrial Light- work plac:&5 lncludi~ mer- dua al Relations, 
ing Code. eantile &:stablishments. Division of Factory 

InspeoUon. 
Oklahoma. ___ 1uly I, 1922. •••••• ----------------------------------- De¥artment of La- Factories, mercantile estab-- DeRartmentofLa-

b~ ndustrial Code Ushments, and other work bor, ureau of Fao-
R es Relating to places.• tory lmpeetfon. 
Lighting [etc.J. 

o......_._ ..... _ 1919 ......... ------- Industrial lighting code isrued ------------------------ Factories, milia. o.t8oes, and Bureau or Lebor •• Mlsd8m.eanor. Fine not 
by Buresu or Labor under author- other work piRces, including more than $50, each day a 
lty of a law ~08 a ~bUns mercantile establlshments.L- separate Oflen.se.-Oeneral 
code.-General ws1919, .181, General Laws, 1919, eb. 181, L&wa 1919, ch. 181, see. D. 
.... s. seo. 1 (a} • 

.l'aDns>'lvanla._ 1une 1, 1916; re- Safety standard on g.,htlng ree- ~------------·---------- AU places where labor is Department of La· Misdemeanor.-Flne of 
vised Feb. 13, ommended by Indus al Board employed.-Pennsylvania bor and. Industry, not more than $100, or ~ 
1918, Sept. 23. adopted by the Department of La· Statutes complete to 1920, aeo. Bureau of IDipeo- imprisonment not excee • 
1926. bor and Industry under the au- 13, (9$. tloa. log one month, or both.-

thorlty of law creatiog Depart- Pennsylvania Statutes 
ment of LabOr and lndWI~.- - completetol93).eec.13, 497. 
Pennsylvania Statutes oomp ate 
to j921(), sec. 18, 496. . 



W1191liDgtoD_ __ June 1919; revised Safety standards Nos. 14 to 20 ------------------------ Where places of work 01' Department of I.& Fine not .more tbaD 
Jan. 1, 1924. on Ugbttng issued by Department nature of operation causes a bor and Industries, $1,C:00.-8esslon Laws 1923, 

of Labor and Industries under au- hazard due to tnsu.mclent lllu- DlvlsJon of Safetf. ch. 136, sec. U, amendS 
thority of workmen's compensa- mlnatlon. In practlcelncludes and Industrlal We- Remington CompDed Stat-
tion law.-RemJ.nit;on Compiled manufacturlng and mercantile tare Commission. utes, 1022, aec. 7, 115. 
Statutes, 1922, sees. 7, 875, 7, 730, establlshments,L-Remintnon 
7, 734, 7, 774. CompUed Statutes, 1022, sees. 

7, 674, 7, 628. 
Wbconsin_ _____ 1~ 1918;' .,. Ligb~ code adopted by In- ------------------------ All factories, mllls, offices, lnduatrlal Com- . ·Fine $10 to $100 for each 

Nov. 24. dustrial ommlssion under au- and other work places, lnclud- mlsslo:ll Safety and offense. Eech de~=-J9l9, Dec. 20, tbority of 19lllaw c:reatin~dus- lug mercanWe establish- Sanlta on Depnrt- rate otlense.- W n· 
1920. trial Commtsslon. W DS.in ments.L-Wlscousln Statutes, ment. · Statutes,l929, 101.1S.~01.28. 

Statutes, 1929, 101.10 (4). 1929, 101.01 (1), 

1 Standard used to IDterpret Keneralllghtlng requirements. The Idaho State Cbamter of Commerce has a dlvhlon of All-Idaho Safety Council tbat suggests tbe use of the 
code or Lighting Factories, Mills, and Other Work Places-American Stan.dard approved Auaust 18, 1930, and the Kentuoky Departmeot of AP'iculture, Labor, and Statistics 
recommends that lighting equal the intensities of the American Standard Code. ~ 

J Agriculture and domestic service are not included. p.. 
fo AddltioDS to elistiDg lights and equipDleDt CO be completed by July 1, 1920. ~ 

~ 
Ill 

~ 
g 
lil 
I'll 
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Chart I gives the status of these Sta~ cod~. It will be noted that 
in some States they are recomme!ldatwns, m othet;~ they . are regn· 
lations with the force of law, and mothers they are _mspect10n ~':ld· 
ards. Examination of the codes shows that there lS some vanatwn 
in their requirements; and the statements of the departments enforc
ing them reveal that there are wide differences in the way the codes 
are actually used. These important phases of the State lighting 
codes and their administration are discussed in the followin" sec
tions: A, the contents of the State lighting codes are analyzed and 
their requirements are compared with the American Standard Code 
suggestions; B, the legal status and enforcement of the State light
ing codes are discussed. 

A~CONTENTS OF THE STATE LIGHTING CODES AND THE 
AMERICAN STANDARD CODE 

Parts I ·and II of the American Standard Code have been given 
in some detail in Chapter III; its third part, Sug~ Minimum 
Regulation to be Established by State Authorities, 1s reprinted here 
to give some idea of the form of the State codes that have been based 
on codes similar to this. 

AMERICAN STANDARD CODE. PART 111 

Purpose. 
The purpose of this code is to make reasonable provisions for the . 

safety of workers by requiring such illumination as may be necessary \ 
to conserve vision and to facilitate the utilization of eyesight for the 
prevention of accident. 
Exceptions. 

In cases of practical difficulty or unnecessary hardships the enforc
in~ authority may grant exceptions from the literal requirements of 
this code or permit the use of other methods, but oniy when it is 
clearly evident that safety is thereby reasonably assured. There are 
occasional operations which need to be performed practically with
out light, such as photographic and photometric processes m dark 
rooms. Again, there are some operations which are best observed by 
their own light, as in certain parts of the process of working with 
glass. In all cases in which work must be perfonned under very low 
illumination, special precaution should be taken to safeguard the 
workers from accident. 
Scope. 

This code applies to all factories, mills, offices, stora~e buildings, 
yards, power houses, and other industrial and mercantlie establish
ments and work places. 

RULES 

General requirement. 
Illumination, daylight or artificial light, in accordance with the 

following rules, shall be supplied for-
1. Traversed spaces such as hallways, roadways, etc., during 

working hours, and 
2. Work when attended by operators. 

NOTE.-It should be recognized· that the foot-candles specified 
represent minimum limits, and that tolerance for depreciation must 
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be made in the design of the installation. The values are established 
to meet t~e needs of safety and are n.ot to be interpreted as providing 
for effect~ve and ec~no~1cal. oper!lt10n of processes. Higher levels 
representmg good hghtmg practlCe are recommended in Table I 
and general suggestions for design will be found on pao-es 12 to 35: 
(See pp. 12 to 23 of this report.) Information on the ;1easurement 
of illumination values will be found on page 12. (See p. 13 of this 
report.) 
Rule 1. IDumination required. 

The illumination maintained shall be not less than g[ ven in 
Table V. 

TABLm V.-Min·imum illumination requiremtm-t., 

1. JUNIKUll POOToCANDLES ON TBA.VICBSED SPACES 

Road ways, yard thoroughfares..~. -·-·- -------------------------------- •••• ---------------------Btorago spaces, aisles and passageways in workrooms, excepting exits and passages leading 
thereto ••• -----------------------------------------------------------------------------------

Spaccs such as hallways, stairways, exits, and passages leading thereto..------------------------
Spacoa suoh as stairways, locker rooms, wash rooms, toilet rooms, and passagewnys where 

there are exposed moving mnchlnes, bot pipes, or live electrical parts, also elevator cars, and landlngs •• __________________________________________________________________________________ _ 

2. IIINilUJll J'OOT~NDLES AT THE WOBit 

Where dlscrlm.lnation of detail is not essential------------------------------------------------
Work such as handling material of a coarse nature; grinding clay products; rough sorting; 

coal and ash handling; foundry charging, 
Whoro slight discrimination of detail is essentiaL----------------------------------··---------

Work suoh as rough machl.niog, rough assombllng, rough bench work, rough forging, grain 
milling. 

Where moderate discrimination or detail is essentiaL-----------------------------------------
Work such as machining, assembly work bench work, fine core making In foundries. 

Where closo discrlmlnntlon of detail is essential-----------------------------------------------
Work such as fino lathe work, patternmaklng, toolmaking, weaving or sewing light-colored 

silk or woolen to.xtiles office work, accounting, typewriting. 
Whero discrimination ol minute detail is essentiaL-------------------------------------------

Work such as drafting, wenving or sewing dark-colored material, very fine inspection or 
Inspection of very dark goods. 

Foot." 
candles · .... 

.50 
• 75 

LOO 

.50 

LOO 

2.00 

4.00 

8.00 

Rule 2. A voidance of glare: Diffusion and distribution of light. 
Lighting, whether natural or artificial, shall be such as to avoid 

glare, objectionable shadows, and extreme contrasts, and to provid(' 
a good distribution of light; in artificial lighting systems, lamps 
shall be so installed in regard to height, location, spacing, and re
flectors, shades, or other suitable accessories as to accomplish these 
objects. 

Bare light sources, such as exposed lamp filaments, located within 
the ordinary field of the worker's vision, are presumptive evidence 
of glare. 

For a specification of definite requirements under this rule, 
reference should be had to Tables II, III, and VI. · 
Rule 3. Exit and emergency lighting. 

The lighting to be provided under rule 1 in all important stair
ways and all exits of work places and in the passageways appurte
nant thereto shall be supplied so as not to be subject to failure 
because of the failure of the room or work space lighting from in
ternal causes. In the case of artificial illumination, the services 
should be preferably from an independent connection or ~on_nections 
extending back to the main service entrance for the bmlding. In 
cases of unusual danger which may exist on account of the type of 
building or nature of the work, crowded conditions, or luck of suitable 
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exit space, an independent service shall be insured by connecting to a 
separate source of supply without or within the building. During 
the hours of occupancy, w!J_en:daylightof the value given in rule 1 
is lacking, this separate source of supply shnll be connected so as to 
function continually or to come on automatically upon failure of the 
regular lighting service. 
Notes on rule 1. Dlnmination 1·equired. 

In Table V the lower values, up to one foot-candle, are req_uired 
principally to enable employees to see well enough to avoid acmdent, 
while the higher values have the additional purpose of preventing 
eyestrain and so conserving vision. The values have been assigned 
on the basis of engineering experienCe and assume the average con
ditions found in practice. There are no sharp lines of demarcation. 
A specified process is carried on in different establishments with 
varying de~rees of fineness. Where especially close attention to the 
fine detail1s required, it is obvious that more illumination is needed 
than where the process is made more automatic or operated on a 
coarser scale. Where such special conditions exist, the next higher 
or lower classification may be found the reasonable requirement. 
Notes on rule 2. Avoidance of glare. 

It is assumed that in interpreting the enforcing of the regulation 
against glare, the enforcing officer wi)l not insist upon what he 
mi~ht consider as pleasing or desirable practice in any ~iven case. 
It 1s the intention of the rule merely to prevent conditiOns which 
are prejudicial to the physical welfare of the worker. 

Table VI shows the harshei;t grade of light source that may be 
used under any particular set of conditions. It is based on the sys
tem of glare rating described on pa"'es 22 to 25 (see pp. 17 to 21 of 
this report), where an explanation of the symbols used will be found. 

TABI..E VI.-Limlting gra.d,u of ligh.t aourccs JJCrn~>i.tsible for various oonditions 1 

lTbe grades given ln tbla table ore lJmltlng values; trom 1 to 2 grades softer nrc 
. recommended, 11ee Table IV] 

Space or work to be lighted 1 

Height of light IOUI'C6 above Ordinary monufnotur- Office and drafting 
work and certain mnn· 

fioor Roadways ing operations 1 ulacturlng opcmt.lons and yard Storage 
thorough- spaces 

lares Short Long Short Long 
rooms s rooma' ........ rOOIDII s' 

Under 6.6 !eeL ••.....•••...••• ------------ F D D c 0 
6.6 to 7.6 feet •....••.•.•..•.... ------------ 0 F F E E 
7.6 tog reeL .....••.....•..... n n H 0 0 F 
0 to 11 feeL----------------·-- I I I H H 0 
11 to 13 reet------------------- 1 1 1 I I H 
13 to 16 feet._----------·------ 1 1 1 I I H·· 
16 to 20 feet.-------------·---- K K K 1 1 I 
20 feet and UP----------------- K K K K K 1 

1. Where backgrounds ore very dark In tone, a light source of one grade aofter than 
specified may be required In the ease of all Indoor clusslficatlona. 

:1 For the present the limits set In this table can not be rigidly oppltOO to r,ortnble 
lamps used for tL>mporary work, such as setting up machlneR, repairing automobl cs, etc. 

a A " Jon go" room h1 considered to be one In which the total length in feet 18 more 
than twice the height of the lampg above the ftoor; one having a length lesa than twice 
tbe belgllt of the lamps above the door 1.8 elnHBlt\ed as "short." , 

.. Those operations Jn which workers are sooted facing in one direction for Jo~g 
periods ot time. 
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Notes on rule 3. Exit and emergency lighting. 

The employer is to be held resp~nsible for the proper lighting of 
passagewa~l stairways, and exits, so. f!!l" as his premises are con
cm·ned. which means such parts of buildmgs, floors, or rooms as are 
?ontroiled by the employer, including entrances thereto, but exclud
mg hallways, passageways, and stairways giving access to other 
floors, or to spaces on the same floor, and used in common by the 
~nants of the building. These latter should be lighted by the liuild-
mg owner. . 

Exit and emergency lighting are to be understood as those artificial 
illuminants which are necessary only to make clear to the occupants 
.or employees the places of exit, br to enable them to pass to and along 
safe exits with reasonable speed and assurance of footing. Such 
lighting is not assu!Ded as being necessarily sufficient for the proper 
performance of regular working operations. 

The circuits for exit electric lamps should be separate branch 
'circuits, including 'no other lamps, and containing no receptacles or 
convenience outlets for the attachment of portable or other devices. 
Being thus separately fused, trouble on other circuits which causes 
the blowing of fuses will be less likely to affect them. 

The main service entrance may be interpreted to mean the entrance 
point (meter or distributing panel) of lighting feeders for the build
ing, floor, loft, or particular SJ?ace in question. In gas lighting it 
ma;v be considered to be the mam gas feeder for the building, or the 
mam gas riser for the floor or loft in question. Where several fac
tory spaces are grouped in the same building, each with its own exit 
or exits./ the emergency electric circuits for any one space are not 

· required to run to the main building panel board or main switch, 
nor are the emergencY.' ~as pipes expected to extend to the main gas 
meter nor to the buildmg feeder from the street main, except as 
explained below. 

Under specially dangerous conditionst where in the opinion of the 
. recognized authorities the failure of the main and entire regular 
lighting supply would leave the employees without assured means of 
seeing the outaoing passageways, the exit and emergency lamps 
should be fed from an entirely separate source of energy, such as a 
storage batter)', or, in case the regular lighting system is electric, 
from gas or other reasonably dependable illuminant. Service from 
an independent street main, where available, is regarded as a separate 
source of supply; or a separate service from an independent trans
former fed from the same primary wires will usually be considered 
sufficient. Factories supplied by an isolated plant should feed exit 
circuits from an independent source or utilize a separate generating 
unit driven by a separate prime mover. Such an independent supply 
as discussed in this paragraph is not considered necessary for typical 
copditions1 but only where the large number of J;lersons concerned ~r 
o.ther speCial condition calls for special precaut;;on~. Such a ~ondi
tion may be recognized by the management, but If doubt exist:' a 
decision should be asked from the inspection department haVIng 
jurisdiction. 

As indicated in the general requirements of this regulation, the 
exit and emergency lamps should be lighted whenever artificial light-
ing is required in the work spaces. · 
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It is the obvious intent of rule 3 to insure reduction Of accido:nt 
hazard and inasmuch as this end is as beneficial to the industrial 
operat~r or owner as to the State, the detailed interpretations of this 
order for the various types and situations of working spaces, can 
only be reached through mutual cooperation of the owner and tho 
State authorities. • 

STATE LIGHTING CODES 

The State codes all have practically the same scope-they all 
apply to most manufacturing establishments and with one exception 
they apply to mercantile establishments in the State. (See Chart I.) 

A general comparison of the form and content of the codes shows 
that the States may be arranged in three groups. In one group are 
those States that e1ther have adopted the suggested American Stan
dard Code or follow it very closely in both form and content. These 
are Idaho, Kentucky, Maryland, and New Jersey, which have 
adopted the American Standard Code, and Ohio and W ashin~tonJ 
which follow it closely. In these States the codes have established 
only a few definite lighting rules, but except in the case of Washing
ton these are supplemented by discussions, with illustrations, of 
lighting problems and recommendations for their solution. The 
rule covering illumination.levoels ~t~ t\ioe. wnUI1um illumination for 
certain broad classifications .of P,l'ISes . .and types of work and, again 
exr.ept in Washington, it is suppreiiiiil1ted by a list of the recom
mended illumination levels for Vllllii>us places and industries. "\V ash
ington, thou~h an exception in some respects, is placed in this group 
because its lighting requirements are stated in a few rules that are 
similar to those of the American Standard Code. 

The California, Oregon, and Wisconsin codes, while not exactly 
alike, are similar and form another group. Their codes have more 
lighting requirements stated as rules than is true of the first group; 
but, like the first group, the rule covering illumination levels sets the 
minimum levels required for broad classifications of places and types 
of work and is supplemented by recommended levels. As regards the 
illumination level for specific industries, the Wisconsin code contains 
no information, the California code makes recommendations, and 
the Oregon code interprets its general rule by stating certain require
ments. Each of the three codes in this group contains also a 
discussion of lighting problems. 

The main differences of the final group, the codes of Massachusetts, 
New York, Oklahoma, and Pennsylvama, from the other two groups 
are that the rule for illuminatron levels, that of Massachusetts 
excepted,• gives the minimum levels required for specific industries 
as w~ll as for .ce~ain p_laces and. types .of work, and that supplemen
tary mformatron IS ent1rely lackmg or 1s very brief. The New York, 
Oklahoma, and Massachusetts codes, which in form are almost iden
tical, recommend illumination levels for certain broad classifications, 
but the Pennsylvania code makes recommendations for specific 
industries. 

2 In Massachusetts this rule Is only tor certain broad classlftcntlons of places nod types 
of work. 
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IDumination levels required. 
· One of the most important provisions of lighting codes is that the 

amount of light! called the illumination level, that is, intensity of 
illumination or light, must be ·equal ttt a certain specified number 
of foot-candles. · 

All the lighting codes require artificial light when natural light is 
less than ()ertain minimum requirements. These statements are com
})arable to rule 1 of the American Standard Code. Statute law in 
Oregon (see p. 58), however, requires the installation of artificial 
light in every workroom; and New York requires that factory rooms 
shall be lighted by electricity whenever persons are employed in 
them between 6 p. m. and 6 a. m.• With the exception of the Cali
fornia, Oregon, Washington, and Wisconsin codes, the "illumination 
levels required are the same for natural and for artificial lighting. 
The codes of these excepted States require that natural illummation 
must be twice that of the miuimum level required in the code, or 
artificial lighting at least ~qual to these levels must be installed. 

• New York. Cahtll's Consolldnted Lawsjj 1930, eh. 82, see. 300. It should be noted that 
the use of art1tlc:1al llgbt at night 1s Imp ed by the other codes. 



TABLE VII.-Comparison of the illumination requirementa of the State lighti"g codes with the America" Standard Code , 

Minimum toot.-candlos or natural or artlllclalllgbt required 

Amerlcon 
standard Massaohu-

Space or work to be llgbted s 
code (also sctts, New 

ldah\Ken· Callromla York and Oblocode Oregon Pennsyl- Washington Wlscon-tuc y, code J Oklohoma COde' vanla code COde• alncode s Maryland, COd .. New Jersey 
codes) 

Traversed spaces- 0.02 0.02 0.02 0.02 0.02 0.10 0.02 1. Roadways, yard thorougb!ares .•••••••••••••••••••••••••••••••••• 0.02 
2. Storage spaces, aisles and passageways ln workrOoms, excepting 

.l50 .24 .24 •.24 .24 .24 .26 exits and passages leading thereto ••••••••••••••••••••••••••••••• .26 
3. Spaces such as ball ways, stairways, exits, and passages leading 

.76 .24 .l50 '· 2.1 .26 1.00 thereto ••• ------------------------------------------------------ .60 .26 
f, Spaces such as stairwnys. locker rooms, wash rooms, toUct rooms. 

and ~ways where there are exposed moving machines, hot 
LOO .l50 .60 •.26 1.00 1.00 pipes, or ve electrical parts, also elevator cars, and landings .•.• .. .60 1,60 

. 
At work- '·· ! 

6. Wbere dfserimlnatlon or detail Is not essential •.•••••••.•••••••••. .l50 ~ ·' .6Q .l50 .l50 2.00 .60 .60 1.25 
Work such as handling material or a coarse nature; grinding • clay J?rod.Ucts; rough sorting; coal and ash handling; foundry ' .. 

charging. 
LOO " LOO 1.00 2.00 1.00 1.00 6. Where slight dlscrlminatlon of dctaD. fs essential •••••••••••••••••• LOO 2.00 

Work such as rough machining, rough a.ssembllng; rough • 
bench work; rough forging; grain milling. < 

7. Where moderate discrimlnstion of detail fs essentiaL ••••••••••••• 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
Work sach as mat'hi.ning; assembly work, bench work; tlne • core making in foundries. 

2.00 2.00 3.00 3.00 a.oo 3.00 8. Where close discrimination or detaD. fs essential ___________________ 4.00 a.oo 
Work such as fine lathe work; pattern maldng; tool making; 

weaving or sewing llgbt-colorod silk or woolen tenlles; oJDce 
work: accounting; t>;rowrlting. 

6.00 D. Where discrimination o minute detaD.Is essentiaL ••••••••••••••• &00 6.00 6.00 6.00 6.00 6.00 6.00 
Work such as drafting; weaving or sewing dark-colored mate-

rial; very One inspection or inspection or very dark goods. 

t American Standard Code is eode or lighting, factories, mfils, and other work places. American Standard appro1'ed Aua. 18, 1930, by American Standards Association. 
Prepared by illuminating Engineering Society. (See pp._lO to 24 of this report.) 

1 These classltications are from the American Standard Code. The State codes vary in class:iflcatioos and in phraseolou, but with the ucepUona. DOted comparable locations are 
covered. 

s U natural light. under normal conditions. is not at least twice these amounts artillclalllgbtlng must be provided. 
• Intermediate and auxiliary spaces In interiors. ....---
' Toilets and wash rooms. 
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A comparison of the illumination levels required in the various 
State codes with the American Standard Code, given in Table VII, 
shows that the State codes are very similar and that most of them 
make lower requirements than does the American Standard Code. 
The only State codes that require illumination levels for all classi
fications as high as those of the American Standard Code are those 
of Idaho, Kentucky, Maryland and New Jersey-8t-ates that use 
the .American Standard Code. This is due not only to the problems 
involved in the practical application of desirable recommendation 
but also to the fact that the Illuminating Engineering Society raised 
some of the requirements in its 1930 code while most of the States 
are still using unrevised codes based on the society's earlier recom-
mendations. (See Chart 1.) ·· 

The .American Standard Code requirements for passageways and 
other auxiliary places (Nos. 2, 3, and 4 in Table VII) are higher 
than those of any of the State codes except certain reg_uirements of 
Oregon and Pennsylvania, while for work where close discrimination 
of detail and where discrimination of minute detail is essential 
(Nos. 8 and 9 in Table VII) the code requirements of 4 and 8 foot
candles respectively are higher than those of any State not using 
the .American Standard Code, their requirements being in all cases 
3 and 6 foot-candles, respectively. 

However, in a few cases· the codes of Oregon, Pennsylvania, and 
Wisconsin require higher illumination levels than does the American 
Standard Code. Oregon requires 2 foot-candles for work both where 
discrimination of detail is not essential and where slight discrimina
tion of detail is essential, while the American Standard Code re
quirements are 0.50 and 1 foot-candle, respectively. Wisconsin, like 
Ore~on, requires higher illumination for these two locations, the 

. reqmrements being 1.25 and 2 foot-candles, respectively. Pennsyl
vania requires more light for roadways and yard thoroughfares and 
for hallways, stairwaysJ exits, and passages leading thereto than does 
the .American Standard or any other State code. 

Table VII, comparing the State codes and the .American Stand
ard Code, gives most of the requirements for the level of illumina
tion that are contained in each code. There are, however, a few 
supplementary ones that should be mentioned in this connection. 
These relate to where and how illumination measurements shall be 
taken, occupations and conditions excepted, provisions for overhead 
lighting1 and lists. of specific industries and their light requirements. 
Most of the codes state where the illumination level should be 
measured specifying at the work or at the floor level for certain 
spaces. In the Oregon, Washington and Wisconsin codes the floor 
level measurement IS not required for certain spaces, but lighting 
practice would imply its use. In all the codes but those of Ohio 
and Washington1 which make no mention of the measuring instru
ment, a standardized photometer is specified as the instrument. The 
American Standard Code does not require but suggests the use of 
that type of photometer known as the foot-candle meter. 

Certain occupations in which light is detrimental are excepted 
~y the codes of all States, except those using the American Standard 
Code and Washington and Wisconsin. Undoubtedly this exception 
is made in practice in these States. In Washington at least one-half 
of the total light required for workrooms or at the work must be 
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supplied by ge~eral,_ that is, overhead lighting. In Oregon at l~ust 
0.50 and in Cuhforma at least 0.25 foot-candles must be so supplied. 
The other codes have no regulation .on this matter. Ohio allows for 
a variation of 15 per cent above and below the required levels ani! 
that unusual circumstances such as fog are to be excepted. 

Finally, in addition to specifications of the lighting required for 
certain classes of places or types of work, given in Table VII, illumi
nation levels for a long list of specific industries are given in all the 
codes except those of Massachusetts, Washington, and ·wisconsin. 
In the American Standaru Code group and California only the 
recommended foot-canilles are given in such detail, but in the other 
State codes the required illumination levels are given for various 
industries. Three States-New York, Oklahoma, and Pennsyl
vania-include these requirements in their code rules; in the Ohio 
and Oregon codes they are given in the appendix. The recom
mended levels of illumination of the American Standard Code 
(pp. 14 to 15) will ~ive an idea of desirable lighting for various 
industries. The rnimrnum light requirements of the codes vary so 
little and are so low-in no case are they over 5 foot-candles- that 
they have not been analyzed for specific industries in this report. In 
general it is true that the industry classifications are the same in all 
the State codes, so that the differences in light requirements aN' 
slight and are suggested by Table VII. 
lliumination levels recommended. 

Since the illumination levels required by the codes are the amount 
of light only considered essential to protect the workers from acci
dent and eyestrain, all the codes suggest higher levels as desirable 
b_oth for the workers' health and comfon and for efficient produc
tion. These recommended levels, analyzed in Table VIII mdicute 
that the required levels are very low. ' · 



:'-TaL& VIII.-Comparison of the reeommended illumination !<vela of the State lighting eodu tDilh the American StandiJrd Code 1· ·-
-· Foot-candles or natural or artUlcfallJght recommended b;r-

- Amertean 
- ' Standard Massachu--

Code (also - Space or work to be Ught«<l sett.s, New Pennsylvania Washington W ....... lll. - - Idab~Ken· California York, and Ohio code Oregonoode tu y, code code code code 
Maryland~ Oklahoma 
and New cod ... 

- ersey oodea) 

Tn~~ yard thoroughfares.------------------····-------~- (I) 0. 2IHl. 05 0. :IS-0.05 0. 25-0.05 0.2S- 0.05 2. 00- 0. 26 . I. ()(H), 50 · O.:M- 0.05 
2. Storage spaces, aisles and passageways In workrooms, ucept-

2. oo-o. 70 1),00- 0.50 ing exits and passages leading thereto .••• -------------------- aoo- 2.00 1. 00-0.50 I. OO-O.liO t 2.00-0.00 1),0()..0.60 5. 00- 2. 00 
3. Spaces such as ball ways, stairways, exits, and passages leading 

• 2.00- o. 75 6. oo- 2. 00 2. oo-o. 10 • 2.00- 0. ?:; thereto------------------------------------------------------ (1) 2.00-1.00 2.00-1.00 t 2. 00-0.50 
4. Spaces such as stairways, locker rooms, wash rooms, toilet -rooms, and pa&!ageways where there are exposetl moving .. macbines. bot pipes. or live electrical parts, B1ao elevator 

cars, and landings.---------------·------·--·---····----··-·- t 6.00- 4. 00 2. 00-1.00 2.00-1.00 '2. oo-o.w 3.00- 1.50 5. oo- 2.00 1 & oo-o.1o f 3. 00- 1;:;() 
At work- t&oo- 6.00 

s. Where dlscrlminatlon or detallls not essentiaL---------------- 5.00- 3.00 2. 00-1.00 2.00-1.00 3. oo-1.00 6.01)- 3.00 6.01)- 2.00 1 5andup I 6. f»- 2. 00 
Work such as bandl!:h material or a coarse nature, Krio.d· -1.50. 

log claY =ts. ro sorting, ooal and ash handling, 
foundryc ~ 8. Where aUght tlon or detaU Is essentiaL ______________ 8.00- 6.00 4. 00-2.00 4.00-2.00 6. 00-2.00 6.01)- 3. 00 li. 00- 2. 00 •sand up • 18.-0G-':3. 00 

Work such as rough machining, rough assembllng, rough -2.50 
· bench work, ro~, grain mffilng. 

I 10, 00:- 3. 00 7. Where moderate tion or detail Is essentiaL .......... 12.00- 8. 00 U0-3.00 6. 00..4. 00 9. 00-3.00 (I) 10.00- li.OO •10and up 
Worksucbas machining, assembly work, bench work, flne -4.00 

core ma~ in foundries. 8. Where close lscrlmlnation or detaU is essentiaL _____________ . 00.00-12. 00 8.00..4.00 8.1)0.6. 00 12.00-4.00 8.00-4.00 10.00- s.oo •15 and up ItS. 00- 4. 00 
Work such as One lathe workl pattern ma~, tool mak- -6.00 . lnd, weaving or sewing light-oo ored a1lk or w en teJ.:tUes, " 

o oe work, accountlng, typewritioN. 
12lj, ~10. 00 D. Where discrimination or minute deta is essentiaL ___________ - 100.00-26. 00 16.00-7.00 IS. 00-8.00 UnUmlted Ui. 00-10. 00 20.00 and • 20 and up 

Work such as drafting weaving or sewing dark-colored -8.00 above. -10. 00 -7.00. 
material, VNJ fine l.nspoot/on or inspection of very dark goods, 

I American Standard Code is code or Ugbting faetorles, mllls, and other work places. t Intermediate and auxiliary spaces lD Interiors. 
• Storage spaces. • American Standard approved Aog. 1~ 1930, bf. American Standards Association. Pre

~ by liluminating Engineering Society, (Bee pp. 10 to 24 ot thb report,) 
• These classitlcatlons are from the American Standard Code. The State codes vary 

In classiftcatlon and in phraseology but wttb the exceptions noted comparable locations_ 
are oovered. 

• All stairways, passageways, aisles. - .. . 
r ToUete and wash rooiD8. · · · · · 
1 Comblnina their recommended tntenaltiea or good practice and produotlve iDtmsl-_ 

'Not glvm. 
&lea. • . . . 

1 Elevaton. 
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In every case the lowesf recommended level is higher than the 
minimum ·requirement, while the highest levels recommended are 
often two or three times as high as the corresponding minimum. 
In fact, in the American Standard Code the manmum levels recom
mended are at least five or six times as high as those required. 

In addition to the fact that all the minimum levels required are 
lower than good lighting demands, a consideration of Table VIII 
shows that the recommendations of most of the State codes are 
decidedly lower than the recommendations of the American Stand
ard Code. For most of the classifications the highest level recom
mended by the State codes is lower than the lowest recommended 
level of the American Standard Code for the same classification. 
There are only seven cases where the highest recommended level in 
the States not using the American Standard Code is equal to or 
exceeds the highest level of the American Standard. This, of course, 
excludes the cases in Ohio, Pennsylvania, and Washington2 where an 
unlimited ,maximum is suggested. Oregon and Wisconsin suggest 
6 foot-candles as compared with 5 in the American Standard Code 
as the maximum for work where discrimination of detail is not 
essential. Wisconsin suggests 10 foot-candles as compared to 8 in 
the Am~ri~an Stan~ard Code, for work where slight discriminat!on 
of detatl IS essentml. Pennsylvania's maximum recommendation 
of 5 fo?t-c~ndles for storage spaces, aisles, and passageways in work
rooms IS higher than the 3 foot-candles of the American Standards 
Association. 

Avoidance of glare: Diffusion and distribution of light. 
~nother import~nt provision of lighting codes is that ~!are . be 

avOided: The sectwn of the American Standard Code dealmg :With 
the avmdance of glare and the diffusion and distribution of hght, 
rule 2, does not offer definite standards for the prevention of glare. 
It states that-

Lighting, whether nnturni or nrtlftclnl shall be such ns to nvold glare, 
objectionable shadows, and extreme eontn:stB nnd to provide n good dlstrlbu· 

. tlon ot light; In nrtlftclal lighting systems la~ps shall be so Installed In regard 
to height, location, spacing, and reflectorS: shades or other suitable accessories 
ns to accomplish these obJects ' 

Bare light sources, such ~s exposed lamp lllnments located within the 
ordinary fields of the worker's vision, are presumptive ~vidence of glare. 

This section is supplemented by a discussion of glnre nnd certain 
methods of _preventing its occurrence . 
. ~ the State codes contain sections makin general statements 

stmtlar to the one just quoted of the Amerfcan Standard Code, 
except. that no code prepared by a State contains the statement t~at 
ba:e hght sources in the ordinary field of vision are presumptive 
('Vtdence.of g)are, an~ that no mention of the problem of glare from 
natural hght Is made m the Mnssnchtt tts N York and Oklahoma 
rules. . RC ' ew ' 
. Several ~t~te codes contain other rovisions on glttre. In ad~i

hon to requm~g reflectors for artificia'llight the codes of Californ.ta, 
Oregon, Wnshmgton, and Wisconsin re uin: suitable awnings, wtn
dow shades, or. diffusive or refractive w?ndow g!nss to prevent glare 
from natural light, The Massachusetts, New York, Oklahoma, and 
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Pennsylvania. codes specify that the reflecting' devices'used must ·be 
of noninflammable material. · . : · 

· Another element in the problem of glare is tlie desirability of a 
certain amount of illumination from overhead source5, that is · gen
eral lighting. This requirement may be implied in the stat~ment 
tha.t glare is to be avoided; it is mentioned specifically in the codes 
of California, Oregon, Washington; and Wisconsin.· · · 

Limita.~ions of the ~rightest square inch ?f visible'.ligh~ sour~ 
are peculiar to the Califorrua, Oregon, Washington, a.nd Wisconsm 
codes. For overhead lamps 20 or less feet from the floor and at 
elev:a~ions abov~ eye level. less than one-quarter the dista~ce from a.ny 
position at whteh work IS performed, 75 .candlepower IS the inaxt
mum in California., Oregon, and Wisconsin; while in Washington, 
.for overhead lights 20 or less feet from 'the floor; visible from a. loca
tion at which work is performed and located within the angle of 15 

'· degrees of the eye level; 15 ca.ndlepower is the maximum. · .. ' ' 
·• For local light sources the brightest square inch of visible light 

"source is 3 candle power in each of these four State codes. ·· · . · 
Emergency lighting for exits.''· . . .. 

Tlie American Standard. Code . suggests the provision, for exits, 
stairways, and passageways, of a. lighting system not subject to 
failure, because of failure of room or.work-space lighting, and pre£-

.. erably .from inde~;>endent connections extending back to the main en
tt·ance point of lighting feeders. Where such places are unusually 
dangerous, a. separate source of supply, and not merely independent 
connection, is recommended; and when daylight fails, this should 
function continuously or come on automatically. . 

With the exception of New York, Ohio, Oklahoma, and Wash
in!!ton, the State codes contain some requirement for emergency 
lighting other than that certain illumination levels shall be sup
plied. Pennsylvania's rule on this subject in its lighting code has 
been ·superseded by special regulations for protection from fire ancl . . . pamc. · ·· 

Work-space aisles, stairways, passageways, exits, and,. in Cali
fornia., Oregon, a.nd Wisconsin, fire escapes • are the places required, 
in all the codes having provisions for emergency lighting, to have 
lights independent of the regular lighting system. Pennsylvania's 
re?tuirements apply to- . . 

Factories and workshops where twenty-five (25) or more per
sons (cleaners and watchmen exce_pted) are employed above the 
second floor more than fifty (50) mghts in any one year, ?r if em
ployed at any time in factories or workshops where the shuttmg down 
of power causes the building to be in darkness." . . . . 

' In such establishments where employees receive special trammg 
for action in case of emergency (such. as telephone .excha'!ges) nnd 
where there is available other bght which they may Immediately use 
if the general li <>'hts ·go out, the above -requirements for emergency 
lighting shall n~ apply unless at least one hundred (100) persons 

• Regutntlons for protection from fire and panic. Issued by the Department of Lnbor 
and Industry. 1030. s 

o For Wisconsin only those ot the 11 B " clnss (S feet nod 4 inches wide. cc BuUdtog 
Code,. 
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are employed a.bove the second floor after 7 p. m. at any time " 
• • *" and to-

"Mercantile establishments more than two (2) stories in height. 
which are open to the public more than fifty (50) nights in any one 
year." 

The places covered are-
".A.ll workrooms" in manufacturing establishments and "rooms 

where employees work and where the public is admitted" in mercan
tile establishments and in both halls, corridors, stairways, and 
similar means of egress; above landings of fire escapes; and rooms 
in which emergency lighting equipment is located. 

That the emergency lighting must be used when other artificial 
lights are used is required in California, Oregon, and Wisconsin; 
the other States do not mention this. 

Where there is a hazard or unusual danger the emergency light 
must be supplied from a source independent of the regular light 
source in the States that have adopted the American Standard Code 
and in California, Massachusetts, and Oregon. In Pennsylvania 
this is required by the Regulations for Protection from Fue and 
Panic for the places listed above. 
Miscellaneous requirements of some State codes. 

The code provisions that have been discussed, namely, the levels 
of illumination required and recommended, the avoidance of glare 
and provisions for the diffusion and distribution of light, and emer
gency lighting for exits, are all the requirements that the American 
Standard Code suggests, but some of the State codes contain a few 
other rules. California, Oregon, and Wisconsin re<Juire that .switch
ing or controlling apparatus be plainly labeled for 1dentificatwn and 
placed so that at least pilot or night lights may be turr~ed on at one 
or more easily accessible points.• Cleaning and. mamtenance of 
both natural and artificial hght equipment are reqmre~ bJ: the codes 
of Oregon, Pennsylvania and Wisconsin. Pennsylvama's 1s the only 
l!ght!ng code that has a ~le requiring that g~s, vapor, and dust proof 
hghtmu fixtures be provided where explosive gas, vapor, or dust 
accumulates. 

As has already been mentioned, all the lighting codes but Pennsyl
vania's and Washington's are supplemented by additional informa
tion and recommendations. In three, Massachusetts, New York, 
and Oklahoma, these additional notes are brief, but in California, 
Ohio, Oregon, and Wisconsin and in the States using the American 
Standard Code (Idaho, Kentucky, Maryland, and New Jersev) 
many phases of lighting problems are discussed to make the applica
tion of the code rules clearer. These sections are similar to the pro
visions of the American Standard Code discussed on pages 11 to 24 
of this study. 
Summary. 

An analysis of the content of the 13 State lighting codes and a 
comparison with the American Standard Code shows the following: 
(1) The requirements of all lighting codes are low compared to the 
light needed for good illumination ;7 (2) the required illumuiation 

; :'he purpoJJc of these orders Is to secure snfo lllumlnntlon for night watchmen, 
rhla 1a hugely becau11e the bosJs of the codes IH State authority to protect workrrA' 

b~altb and Hnf••ty, rather than to secul'e Ideal lbcbtlng conditions. The tact tbnt the code 
rr 'IU1rr·mentR ore mode rote nN•d not be lnterpt·eted os Indlcotlng tbot they are unsa.tls
tactory but aM evlc.Jence of their practlcnblllty. 
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le,·els of most of the State codes are somewhat lower than the re
cently revised and adopted American Standard Code, and the recom
mended illumination level& of most of the State codes are decidedly 
lower than those suggested by the American Standard Code; (3) the 
State codes have provisions on glare similar to those in the American 
Standard Code and in several instances have additional requirements; 
.(4) 4 State codes contain no special provision for emergency light
mg; ( 5) 5 of the 13 State codes do not require independent light 
sources for exits and passageways in hazardous places. 

B.-THE LEGAL STATUS AND ENFORCEMENT OF THE STATE 
. LIGHTING CODES' 

The content of the lighting codes has been found to be very similar 
for the different States. However, the force that the code has in a 
State, that is, its legal status and the methods used to enforce it, 
varies widely. The American Standard Code, like all American 
standards, is not a law or requirement-it is a summary of lighting 
practice and is offered as a guide for employers and State officials. 
I!! Idaho and Kentucky the lighting code of the Illuminating En
gmeering Society is considered simply as a source of information 
and the application of its suggestions is recommended. Neither of 
these States has an adequate legal provision making it possible for 
the recommended code to be very effectively used by factory inspec
tors as a guide to improve conditwns. (See pp. 5 and 23, where State 
requirements are given by State.) New Jersey, Ohio, and Oklahoma 
use their lighting codes as inspection standards. Each of these States 
has some law requiring adequate lighting that the State department 
of labor or industrial commission has tried to make specific by the 
use of the lightinoo code. (See pp. 56, 57-58.) Under these condi
tions the codes ca~ be used more or less effectively by factory in
spectors. 

The codes of eight States-California, Maryland, Massac~usetts, 
New York, Oregon, Pennsylvania, Washington, and ~Visconsm-are 
rules with the force of law and can be so enforced. 

Too much emphasis should not be placed on these differences 
among recommendations, inspection standards, and laws 01; ru~es. 
The effectiveness of improving workin.,. conditions by leg1slaho_n 
dealing with the problems involved is s~metimes questioned. It IS 

argued that standards of good practice are accepted voluntarily by 
employers. From the point of view of a factory inspector, however2 
there would appear to be decided advantnooe in having the force of 
law behind the reooulations he advocates. In cases where employers 
are cooperative the inspector's methods in the enforcement of n law 
or ICUle may be the same as those of an inspector ma)ring a recomm~n
clatl?n, but in the cases where the employer is. not m sympathy With 
the mspector's recommendations the power to 1ssue an order that can 
·be enforced is desirable. The 'lightmg conditions in many plants 

8 Thts section Is bnsed on on nnn1ysla of the Stnte 1nw1 nnd on correRpOn(lence with 
omclals of State dPpnrtmenta of Jnbor or Industrial commissions. A. summary for each 
State Is giVI'n In the AJJIH!lldlx, See OltiO Chnrt I, 
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and the number of orders issued by some State departments of labOr 
· indicate that lighting problems can not be solved by recommendation 
·alone. •· · 

· The •enforcement of State codes is even more significant than is 
· their exact legal status. Moreover, it is much more difficult to de
: termine and to evaluate, since the enforcement of any· single law 

involves all the important facts about the purpose, appropriation, 
· personnel methods, standing in the State etc.; of· the enforcing 

agency. For this study only a few facts definitely pertaining to the 
enforcement of the lighting code have been secured from the States. 
These are the followin~: Whether or not any attempts are mo:de to 
enforce the code, and, If there are, how it is enforced; whether in
spections are made _of. lighting in manufacturing and mercantile 
estsblishments, and, if made, how often and by whom; whether in-

. spectors are ~P-ven any training on lighting problems, and, if so, what 
.the training IS and by.whom given; whether the foot-candle meter is 
. used to measure illumination levels; and whether there is an electrical 
expert in the department. Regular inspections of lighting by persons 
with enough training and experience to understand and apply the 
~ode and with recourse to the use of a foot-candle meter to measure 

. the illumination level, ·at least in debatable cases, seem essential in 
enforcing the lighting codes. . . : · · · 

In no State but New Jersey is there much done .in the way of 
. enforci~ the code where it has only the status of a recommendation 
or of an Inspection standard. In Idaho, it will be noted (see p. 51), 
the code is only suggested by a committee of the chamber of com
merce. The Kentucky Department of Agriculture, Labor, and Sta-

,. tistics, which recommends the lighting code, attempts to, give its 
·inspectors some general instructions on lighting problems, but. there 

. is no electrical expert in the department, the foot-candle meter is 
not used, and insl?ections are made at very irregular intervals. The 
only law on lightmg that the department has any chance to enforce 

· is a rule of the State board of health. • , . , . , . 
The Oklahoma commissioner of labor writes that it is not possible 

for their three inspectors to inspect manufacturing and mercantile 
establishments once a year; that they have no funds to pay to have 

·someone outside the State come to give them. proper training and 
· that without such training the application of the code is a mistake; 
and that they have ho:d to abandon the use of the foot-candle meter 
or neglect too much of their other work. · . 

ln~pectors in OhioJ without any training on lighting problems or 
the a!d of a foot-can ale m~ter, make inspections for lightmg at irreg
ular mtervals. They are mstructed to enforce the building code a11d 
may refer to the sugg~te<;} lighting code. {See p. 57.) 
. In New Jersey the lightmg code has been an inspection standard 

smce ;918 and attempts have been made to apply it in manufacturing 
, e;;tabhshments by frequent regular inspections. Mercantile estab
. l~shments hav!l not been inspected regularly. In cases where ques
- twns have ariSen, an electncal ell!pert _in ~he department has used 

.. a foot-candle meter to check the Iilummatwn level. From time to 

• Tbe department Is atrlvtng tor a Jo.w oo Industrial safety. 
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time inspectors have been given• some instruction on lighting prob
lems. _After the adoption of the new lighting code in 1930,. they 
were g~.ven a series of lectures and demonstrations on lighting prob
lems, on the code and its interpretation, and on the use of tlie foot
candle meter, at the General Electric Lighting Institute in Harrison, 
X~ . . . . . 
. California, Maryland, and Oregon, of the States where the light
mg code has the force of law, are not enforcing it except in special 
cases. In Maryland this is due to the fact that. until recently the 
State industrial accident commission has not had power to develop 
nn inspection staff to enforce its safety standardS.10 Jn January, 
1931, plans were made and a director of safety was appointed to 
enforce these standards. The Maryland Board of Labor and Statis
tics, an entirely separate agency, that makes factory inspections to 
enforce certain laws has no law on lighting. 

The California Department of Industrial Relations does not make 
:outine factory inspections. Their lighting code is enforced only 
m special cases by an electrical engineer in the department. · This 
engineer uses a foot-candle meter. A letter under date of November 
101 1930, from the superintendent of safety of the department makes 
this statement : 

When the general lighting safety orders were Issued, It was soon found 
that they could not be enforced as a practical thing, and therefore they have 
been n dead letter for n number of years. We occaslonnlly Investigate light· 
lng conditions, but these nre, In nil cases, considered as special Investigations. 

We nre nt this time studying the Code for Lighting Factories, Mills, and 
Other Work Places, recently published," but cnu not nt this time state whether 
the code ns printed will be recommended to the commission for adoption. 

Oregon, after passing a lighting law and adopting a code in 1919, 
has never had funds to adequately enforce it or to secure an electrical 
e~pert. The factory inspectors, using the foot-candle meter, do from 
time to time check the li§o-hting in certain places in industrial plants. 

T_he remaining code tates, Massachusetts, New York Pennsyl
vnma, Washington, and Wisconsin, in addition to New Jersey, at
tempt to enforce their lighting codes. Inquiry shows that the en
forcement methods used in these five States are practically the same. 
Inspectors who have been given some training on lighting P.roblems 
check lighting in their regular inspections of manufacturmg and 
mercantile establishments. Foot-candle meters may be s~cure? fr?m 
a supervisor and are used whenever any doubt of the Jllummatwn 
!eve! arises. Each State has some person with training and exper
Ience on lighting problems who may be called an electrical expert. 
He considers any lighting case involving a special problem. 

The penalties (see Chart I pp. 25 to 27) for the violation of the 
lighting codes ap~ear to be' adequate. N' o lighting ord.er in any 
State has been the oasis of court action. The value of tins enforce
ment of the lighting codes can not be judged wholl~ by_ the num
bers of orders complied with but the fact that 3,494 li~ht!ng orders 
were complied with in one State 12 in a 6-year period mdicates that 

!: BaRby, Annotn ted Code of Maryland. 1020 supplement. Art. 101, sees. GIS, G5o, GGb. 
Refers to Amerlcon Standard Code. 

u ~tatemeut !rom the Mnasncbusetta Department of Labor. and Industries. 
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-,their •enforcement has improved conditions in many plants in these 
·· States.·· . , , 1 - •• ; . , :: •. , ·~ . i·. ' - .. ·' 
-Summary~- i r;, ~ :.·;_,: r; _!·. -;._ , r· ,. •• ····: -~ '-• ,1.,. 

-... A review '!!f the legal status aiid enforcement of the' State lighting 
. codes shows that in 6 States-Massachusetts, New Jersey, New York, 

Pennsylvania, Washington, and Wisconsin-of the 13 States with 
lighting codes the _code is. really enforced as a law; ·1 other State, 

·Maryland, .Prepared in January, 1931, to enforce the code; while in 
the other srx States it is either _enforced only in SJ?ecial cases (Cali
fornia and Oregon) or used as a recommendation tldaho, Kentucky, 

, phi\), and .Oklahoma). · . 



CHAPTER V.-STATE LIGHTING REQUIREMENTS OTHER 
THAN LIGHTING CODES 

Lighting codes, which have been discussed, represent the most 
effective action that the States have taken in the matter of industrial 
lighting, but they are being observed in only 13 States. While the 
practices of the remaining States .contribute little to a solution of 
lighting problems they do suggest problems of labor law and its 
administration. The statement is made sometimes that the leading 
industrial States have adopted lighting codes, im.Plying that the 
failure of other States to adopt such codes is of mmor importance. 
HoweverJ the fact that the 13 States havin~ lighting codes in· 1920 
employed less than one-half of the gainfully employed females 10 
years of age and over in the United States shows that the majority of 
employed women are unaffected by the action of these States. · 
. An analysis of the lighting requirements of the States shows that 
m 19 States the department of labor has no general law nor other 
requirement for lighting in ·manufacturing or mercantile establish
ments and no other agency is enforcing a law or rule on the subject. 

In addition to the code States, 8 States and the District of Colum
bia have some general rectuirement for lighting in all parts of manu~ 
facturing and mercantile establishments, while the remaining 10 
States have lighting requirements only for certain limited places. 
The 48 States may be classified in this respect as follows: 

Ug'ht/ng o·equirements for manutaeturi11{/ an4 me•·oanlile establishments (not 
inoludi•'ll food establlsl•mcnts), by State 

[For dctaUs about each State see Appendb:J 

Stutes not ha\•lng codes but having some Ktlneral 

States bnvlng 11\btlng 
requirements-

States having no legal codes (all but daho 
rcquiromonta llnve some law on Applying to all parts of Applying to certatn llsbUog also) manufacturing and mer· 

cantlle establisbmenl.s llmlted places only 

Alabama. California. District or Columbia. Connecticut.l 
Arizona. Idaho. DeJawaro.z llllnois,J 
Arkansas. Kentucky. Kansas. Indiana.• 
Oolomdo. Maryland. Kentucky.' Michigan.• 
Florida. Massncbufletts. Mntne. Minnesota.• 
CJeorgia. Nelf Jcl'86y. Missouri. Nebraska.• 
ldnho.• New York. New Hampshire. Rhode Island.• 
low a. Oblo. Tcnnes.'lee. Te:ms.• 
J4nulsfnna. Oklahoma. Vermont. Vl.rglnla,l 
Mississippi, Oregon. West VIrginia.• 
Montana. Pennsylvania. 
Nevada. Wosbln~ton. 
New Me:rlca. Wlscons n. 
North Onrolfna. 
North Dakota. 
South Oarolfna. 
South Dakota. 
Utnb. 
Wyoming. 

• Applies to manufacturing establishments. 
1 Where women are employed. 
• In passageway& or means ot egress. 

• LIRhtlog code Is recommended. · · t· . . 
1 Basement rooms, tenements, and roundrlts. 
1 Certain batardous lndustrtos. 

45 
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The foregoing summary indicates that the lighting requirements 
of 29 States are largely inadequate, 19 having no requirements and 
10 having very limited ones. 
_Lighting requirements of States without lighting codes. 

Besides the code States, only eight States (including one that 
recommends the American Standard Code) and the District of Co
lumbia have lighting requirements for workrooms in both manu
facturing and mercantile establishments. Consideration of the con
tents of these laws and requirements as compared with the require
ments of the American Standard Code shows more clearly how un
satisfactory they are. New Hampshire is the only State other than 
the code States that has a set of rules . on li~hting coverin~ general 
lighting, avoidance of glare, diffusion and dtstribution of light, and 
exit and emergency lighting. 

No State but the code States (and it must be remembered that in 
.some oi these the code is not enforced or is merel:y a recommenda
tion) has any specific requirement for the illummation level for 
general lighting. The laws stipulate that sufficient or adequate 
light must be supplied, or that if the lighting is such as to be in
jurious or dangerous to the health of employees changes must be 
made. Such unstandardized and indefinite requirements are very 
difficult to enforce. . . 
· Though some of the general statements about adequate light, and 
so forth, might be interpreted as covering the condition of glare, 
Kansas and New Hampshire are the only States, other than the code 
States, that specifically mention its prevention. 
- No requirement for lighting passageways and means of exit under 
certain conditions is made or may be included by interpretation in 
the 19 States that have no legal requirements and in Ohio, Michigan, 
and Nebraska, a total of 22 States. Moreover, of the exit require
ments in addition to the li~ht codes only the building code in Indi
ana definitely specifies the illumination level to be supplied. 

Ten States-Indiana, New Hampshire, California, Maryland, 
Massachusetts, New York, New Jersey, Oregon, Pennsylvania, and 
"risconsin, all but the first two being code States-are the only ones 
that require an independent system of emergency lights in certain 
places. Idaho and Kentucky recommend lighting codes suggesting 
such emergency systems, and Virginia requires for some places that 
the lighting system for halls, stairways ·etc., must be independent 
of the motive power of the lJlant. ' 

There are no other sigmficant requirements in the laws of the 
. States without lighting codes, althou~h the Ohio State building code 
contains provisions for natural lightmg that are not found in other 
States. lSee p. 57 of this report.) • 
Enforcement of lighting requirements in States without lighting 

codes. . . 
Most of the States with an:y law on lighting give the .Problem some 

cons!deration. in the inspectwns made in 1_11anufacturmg and mer
cantile estabhshments, and a few States w1thout any le~al require
ments-Alabama< C_olorado, and. Iow;a-also investigate hghtin~ and 
make recommenaatwns concermnf!: 1t. None of the States w1thout 
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• ljghting co~es uS!l a foot-candle. meter in their lighting inspections, 
~nd only Missoun1 New Hampshire, and Texas have stated that their 
mspectors were giVen training on, or had experience with, lighting 
probleiDS. Missouri has an electrical expert in its department of 

.. ·labor and industrial inspection. · 
Because of its bearing on effective enforcement there should be 

noted the fact that some of the State lighting requirements shown in 
the appendix are not requirements of the department of labor, and 
their enforcement is not directly charged to that department. In 
Kentucky 1 the Department of Fire Prevention and Rates of the 
Auditor's Office and in Illinois the Division of Fire Prevention of 
the Department of Trade and Commerce has rules pertaining to illu
mination in places of employment; in Massachusetts 1 the Department 
of Public Safety t entirely independent of the Department of Labor 
and Industries1 has certain lighting regiilations; a few States
the District or Columbia, Indiana, Ohio,1 and Wisconsin 1-have 
building codes with sections pertaining to lighting. But in all these 
cases the department of labor either is the body administering the 
code or is represented on such body. • Many requirements affecting 
lighting are made by local ordinances such as city building codes 
and city fire rules. Only a few State departments of labor ·require 
that wiring shall comply with the standards of the National Electri-

. cal Code or some State code covering this matter, but insurance 
standards, local buildin~ codes, fire rules and ordinances, and stand
ards for general practice do make such requirements. In many 
places in the United States it is difficult to determine what all the 
regiilations are that pertain to natural light, buildin&", wiring, illum
inating levels, and exit lighting. Under such conditiOns it is almost 
impossible to secure efficient enforcement. The present study, as 
stated before, attempts to cover only State reqmrements, for the 
most part requirements of the departments of labor. 
Li~hting problems are so technical that it is doubtful if the in

spectiOn in many of these States under the conditions too frequently 
existing, of incomplete and inadequate laws, lack of definite stand
ards, an enforcing personnel untrained in lighting rroblems, does 
very effectively improve the lighting of places o ~I~ployment. 
However, it probably helps to prevent the worst conditions. 
Laws and other requirements in States having lighting codes •• 

. The State lighting codes have been considered in detail (see pp. 24 
to 44), but in a discussion of lighting requirements other than these 
codes it should be noted that several of the code States have such 
additional lighting requirements. Special reg11lntions concerning 
the kind of artificial light to be used m certain places, the giiarding 
of lights, and lighting at night, orders for Iightinl!o' places where 
women are emJ?loyed, provisions for windows and wmdow cleaning 
may be found m some of these code States.· Since few of these re
quirements modify the levels of illumination recommended by the 
codes, they have not been analyzed completely for every State. 
(See each code State summary in the appendix.) 

1 Thla Stnte uses the lt~htlng code 1D Rome l\nV. (Sr-e pp. 54. 57, 01-62.) 
~J Bulldlng.code rules can not require ndeqnate Jlght nt work plnet>s because the amount 

needed varies wltb the type of occuponcy of the bulldlng. 
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Conclusions. 
· State departments of labor have before them the 'opportunity 
to improve lighting conditions in places of employment. In a dis
cussion of illumination, Mr. R. E. Simpson, of the engineering and 
inspection division of the Travelers Insurance Co., has made this 
statement: 

There is probably no body of men who have greater opportunity for raising 
the standard of our Industrial lighting than the Feder!ll, State, and Insurance 
inspectors.. • • • The consulting engineer and the lighting specialist .of 
manufacturing and public-utility concerns must interest the executives before 
they can make any progress. Even then the executive is under no obligation 
to follow the expert recommendations. These experts must solicit admission 
to the work places, while the Federal, State, or insurance inspector has behind 

. him either the power given by law, or certain contractual obligations, so that 
a mere presentation of his card gains him ready admission to a plant. The. 
executive, moreover, will probably give favorable consideration to the inspec
tor's report because be is aware that it is to bts Interest to comply with nny 
recommendation that the inspector is likely to make. With these advantages, 
plus an understanding of the fundamentals of good lighting, an inspector can 
he a potent inlluence In bettering our Industrial lighting with a resulting 
reduction In the number of our Industrial accidents.• 

The experience of some States with lighting codes shows that they· 
are an important means of securing effective action on illumination 
problems. Dr. George M. Price, an authority on working condi
tions in places of employment and on factory inspection, urges the 
adoption of lighting codes. In an address at the 1928 annual con
ference of the National Society for the Prevention of Blindness, he 
said: 

The State authorities may greatly help In Improving lighting conditions. 
Scientific and practical lighting codes must be enacted by the State. It Is Im
perative that bureaus of light and Illumination, with experts In charge ns well 
as expert Inspectors, should be established In our labor departments. · Inspec:. 
tors should be trained to make necessary photometric tests In the wo1·ksbops. 
• • • 

A more radical recommendation would be the enactment of a law licensing 
!rades and requiring employers, beforP occupying the loft or shop, to submit· 
their plans for 111umlnation to the labor department. This would Insure im 
efficient Illumination according to the specific needs of the work to be done In 
each workshop. • 

While it may not seem possible to adopt some of these su~gestions, 
most departments of labor could become informed on lightmg prob
lems and could use a lighting code at least as a ~de for good illmhi
nation. The lighting codes are not blanket leg~slation for all indus
tries i ~hey provide specific requirements for v~rious i!ldustries and 
conditions. They are a defimte standard whiCh an mspector ·can 
use to secure interest in lighting, and they have the additional ad
v.antage of being relatively easy to revise and to adapt to particular 
situatiOns. 

I Simpson, n. E. mumfrrntlon. Safety Funtlnmentols. r.ectUrPR given by Snfety 
Institute of Amerlen, Ft•bruary to June, 1910. New York, 1020 ch 8 p ioli 

• Price, George M., M. D., director of the Joint Board of 'Snriltftry · Control tn the 
Women'fl Gnrment TradeR, and director of the Union Health Cllnter New York City 
r ... tght ~nd Illumlno~lon ond Defective VIsion In the Garment IndustrY. Proceedings of 
the 1028 Annual t.:onference ot the Nntlonol Society for the Prevention ot Blindness. 
National Society for the Prevention of BUndness (Inc.), 370 Seventh Avenue,- New York, 
N. Y., p. 61. , · .. , 
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SUMMARY OF STATE REQUIREMENTS FOR LIGHTING IN PLACES 
OF EMPLOYMENT, WITH SPECIAL REFERENCE TO FACTORY 
AND MERCANTILE WORKROOMS, PASSAGEWAYS, AND EXITS,' 
BY STATE 
[NOTE.-Bns£>d on nnnlysls of State laws and replies from officinls of State departments 

of labor Ol' lndu~:~trlnl commissions, 193~1. For text discussion of these data see 
pp. 24 to 48.] 

No attempt has been made to list every law or regulation on lighting in each 
State. The illumination requirements of the State departments of labor or 
industrial commissions are covereU where they apply to general work places in 
most industries. Not all requh·ements for mines, tenement houses, foundries, 
hotels nod other food establishments, toilets,' bazurdous industries, and wiring 
are included. The requirements of State boards of health and State fire mur
shals have been included for certain States, but preliminary inquiries showed 
that most board of health rf'gulations apply only to food establishments and 
that in most cases the State fire marshals' requirements have to do only with 
the marking of exits by red lights. The former provision is primarily for the 
benefit of the public; the Jntter, for fire protection rather than for the proper 
illuminntion of exits for safe egress. These regulations are not inc:luded here. 
A few Stutes have IJuilding codes, und sections of these that apply to lighting 
are included.' 

ALABAMA 

Legal 1'equiramonts.-None. 
Enforcement practice.-When inspections are made in connection with employ· 

ment of minors, the inspectors take note of the lighting arrangements in the 
establishment. If the lighting is adequate, they comment on this fact. If it is 
inadequate, they make suggestions as to how it might be improved. There are 
Bo rul<"s or regulations. There is no definite follow·up to see whether or not 
suggestions are carried out. All comments on lighting are mnde in an informal 
manner. 

En.(o,·cement agenoy.-Child Welfare Department, Child Welfare Commission, 
Montgomery. · 

I~eual requircmcnts.-None. 
En!o,·cement praotice.-None. 

ARIZONA 

En(o,·ocment agetwy.-Industrinl Commission, Phoenix. 

Leunl requiremen.tR.-None. 
En(o,·cement Jn·actico.-None. 

ARKANSAS 

Eu(orcenwnt auen,·y.-Bureau of Lnbor and Statistics, Little Rock. 

1 For a supplemrntnry li~t of ref('fPDCPM to State requlremrnts prrtninlng to lndos
trlnl lighting, see National· Snfety Council's Snfe Practices Pamphlet ~o. 94 onNStat

3
e 

Mafety Requirements In Industry, In National Safety News, Mnrcb. 1080, vol. 21, o. • 
pp. 10-26. I btl I 
~Women's Burrnu Bulletin No. 99 gives the Stnte requirements r£>gnrdlng Jg ng n 

toilet rooms. Cnllfornln, Connecticut, Delaware, lJIRtl'll't of Colnmbln, Idnbo; Illi~ol=, 
Kentuck_y, Mnlne, Murylund, MnssnchusettR, Mlnnesotn, Montnnn. New Jersey~~ewbl '•,' • 
North Cnrollnu, Ohio, Oklahoma, Oregon, Pennsylvnnln, Tenne,;see, TuaB, nos ng on, 
West Vlrglnln, and Wisconsin hnve lighting lnws or ruh•s for these plnces. ctl 

18 • DetniJs on enforcement received from Stute agencies. Except where some a on 
meDttoncd, States with no legul requirements do not Inspect tor UghUug. 

49 
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CALIFORNIA' 

Legalrequlrementa.-Has a lighting code. (See pp. 24 to 44 of this report.)
General Lighting Safety Orders issued by the Industrial Accident Commission. 

Every workroom shall be supplied with adequate natural or artificial light 
during the working hours. The sources of Illumination shall be of such a nature 
and so placed as to provide a reasonably constant and uniform lllumlnatlon over 
the necessary area. of work and avoid the casting of shadows on the work. 
They shall be so placed or shaded that light from them does not fall directly 

. on the eyes of an operator when engaged on her work. Applies where women 
or minors are employed In laundry and manufacturing lndustries.-Indnstrinl 
Welfare Commission's Order No.4, amended-laundry and manufacturing indus~ 
tries. Effective March 8, 1919. 

Every room In which women and minors are employed shall be supplied with 
adequate natural or artificial light, In accordance with the General Lighting 
Safety Orders of the Industrial Accident Commlsslon.-Industrlal Welfare 
Commission's Order No. 13-mercsntlle establishments. Effective February 
17, 192(}. 

J!lnforcement prootioe.-Regnlar Inspections are not made In manufacturing 
and mercantile establishments, but In special cases an electrical engineer doeR 
Inspect for lighting, using a foot-candle meter to measure the amount of 
lilumluation. . 

Lighting code Is considered out of date and Is not enforced, though the de
partment plans to prepare another code. 

l!ln(orcement agency.-Department of Industrial Relations, San Francisco. 

COLORADO 

Legal reqairements.-N one. 
Enforcement pracllce.-The chief factory Inspector states that on their ln

epectlon blanks are three questions on lighting: Are red lights provided for 
aU exits (above 2 stories)? Are premises sufficiently lighted? Is artificial 

. light provided? 
· When an Inspector finds lnsn111clent lighting he recommends changes. Ac
. cording to the correspondence from the chief factory Inspector, the law seems 

to be made to protect the public against latent dangers, rather than the persons 
employed In the establishment. 

Enforcement agencv.-Bureau of. Lnbor Statistics, Denver. 

CONNECTICUT 

Legal reqairements.-Ail factories and buildings where machinery Is used 
shall be well lighted. There is no law applying to mercantile establlshments.
Generai Statutes of Connecticut, revision of 193(), chapter 181, section 2355. . . 

I!Jnforcement prootloe.-Lighting Inspections are made at least once a year 
In manufacturing and mercantile establishments. The inspectOr's observation 
and opinion determines what orders shall be Issued. 

Enforcement agenov.-Department of Labor and Factory Inspection, Hartford. 

DELAWARE 

Legal requl.-ementa.-All workrooms, halls, stairways, and toilets must be 
properly lighted where women nre employed in mercantile, meehanlcal, trans
portation, or manufacturing, laundry, baking, printing, or dreBBmaklng estab .. 
Ushments, place of amusement, telephone or telegraph oftlce or exchange, hotel, 
restaurant, or otftce.-Sesston Laws, 1917, chapter 231, sections 1, IS. 

Enforcement praotloe.-No Inspections are made for lighting. 
Enforcement agenoy.-Labor Commission, Wilmington, 

DISTRICT OF COLUMBIA 

Legal requtrementa~Sufficlent light Is required In any store, factory, ·work· 
phop, or other structure or place of employment where workmen or workwomen 
are employed for wages. Orders of Commissioners of the District of Oolum
bia.-Laws and Regulations Relating to Public Health, In force July 1, 1930. 
Orders 1 nnd 3, pages 246, 247. 

• InduHtrlo.l Accident Commission's safety orders for certnln apeciOc Industries not 
Included. 
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Every stairway or other exit and the corridors and paesageway8 appurte-
nant thereto shall be provided with an adequate system of lighting At least 

. one light at every 11oor landing, within the stair inclosUre, and .: red light 
over every door lending to an exit or from an exit to the street. This Is. re· 
quired for office buildings, stores, factories, workshops, and all other buildings 

. in the process of erection, alteration, or repair. There are supplemental re
quirements for certain conditions such as night occupancy, old and new build
Ings, etc. Orders of Commissioners of the District of Colnmbla.-The Building 
Code, July 1, 1930, pp. 55, 89, 110. 

Enforcement practloe.-Inspectors visit Industrial establishments regularly 
about four times n year. Tbey have no control over light in hallways, 

JiJn(oroenumt agency.-Distrlct Health Department, Washington, D. C. 

Le{lal t·cqulremcnts.-None. 
Bn.(orcoment practice.-None. 

FLORIDA 

Enforcerrurn.t agenoy.-State Lnbol' Inspector, Jacksonville. 

Legal requiremcnts.-None. 
E·11(oroement practioc.-None. 

GEORGIA 

Enforcement aue11cy.-Depnrtment of Commerce nna Labor, Atlanta.. 

Legal req114rements.-None.11 

Bn.forcement practice.-N one. 

IDAHO 

En(ortJCtn<mt agency.-Industrlal Accident Board, Boise. 

ILLINOIS 

Legal requiremcntn.-The following statute rloes not require lighting at the 
work place: In all factories, mercnntile establishments, mills, or workshops, 
a proper light shall be kept burning by the owner or lessee In all main 
passageways, main hallways, at all main stairs, main stair landings, and shafts. 
and ln front of all passenger or freight elevators, upon the entrance floors and 
upon other floors, on every workday of the year, from the time that the build· 
·lng Is opened for nse until the time when It Is closed, except at times when the 
ln1!ux of natnrnl light shall make artificial light unnecessary: Pr01Jided, That 
when two ·or more tenants occupy different 1loors in one building, such elevator 
shafts need be lighted only on the 1!oors occnpled and used by employees.
Smlth-Hurd. Illlnols Revised Stntntes, 1929, chapter 48, section 119. 

The Division of Fire Prevention- of the Department of Trade and Commerce, 
Springfield, has additional requirements for certain hazardous lndustrles.
Department of Trade nml Commerce, Division of Fire Prevention. 

l!lnforoement praoUce.-No inspections are made for lighting In manufactnrlng 
and mercantile establishments. 

Enforcement ammov.-Department of Labor, Sprlng11eld. 

INDIANA 

Lcua-1 rcq11i1-enUmi8.-By n written permit the chief Inspector may allow per
sons to be employed in a room where there are less than 400 cubic feet but 
not Ieos than 250 cubic feet of air spuce for each person employed between 
6 o'clock In the evening and 6 o'clock In the morning: Provided, such room Is 
lighted by electricity at all times during such hours while persons are employed 
thereln.-Burns's Annotated Indiana Statutes, Watson's Revision 1926, ch. 72, 
sec. 9423. 

8 The Idaho State Chnmber of Commerce atatrs that tbl're Is no lndependrnt orgnnlsn~ 
tlon known ns tho All-Idaho Safety Council thnt has adopted and Is suggesting the Code 
ot Lighting lt,nctorlcs, hUlls, and Other Work Places, approved by the American Stand
ards A&Roclntion Aug. 18, 1930. Although the councll hall no committee or tndlvlduat 

· appointed to compel compliance with Its suggeKttons, It Is receiving the heartiest coopera
tion on the part ot builders In adopting the suggested code. 
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The chairman of the indnstrlal board, the secretary of the State board· of 
health, and the State lire marshal are the adminlstratlve committee·· of· a 
State building council that Is responsible for the enforcement of building laws 
and the making of regulations for buildings In the State. Their requirements 
for lighting nre ns follows: 

· 6-2-219. AU stairways nod exits and the passageways appurtenant thereto 
except as otherwise provided shall be properly illuminated to facilitate egress. 
Such Illumination shall be continuous during the time that the conditions of 
occupancy require that the exit ways be open or available. Artificial lighting 
shall be employed nt such places and for such periods of tlme as required to 
maintain the illnmlnation of the full intensities herein specified. 

6-2-220. (a). The fioors of exit ways of buildings used for public assembly 
or congregation, schools, department stores, factories, mills, and other occu
pancies as required ~hall be Illuminated at all principal points such as angles 
and intersections of corridors and passageways, stairways, landings of stairs, 
and exit doorways to intensities of not less than 1 foot-candle and at otber 
points to intensities of not less than 0.5 foot-candle.• 

6-2-221. The lighting source shall be arranged to assure continued lllumlna· 
tion of all exit ways in cases of emergency caused by the failure of the principal 
lighting of the building. Where electric current Is the source of the lighting of 
buildings used for public assembly or congregation, the emergency lighting shall 
be from a source independent of that for the general lighting or shall be con· 
trolled by an automatic device which will operate reliably to switch the circuit 
to an Independent secondary source In the event of failure of the primary 
source of current. ' 

6-2-222. The lighting and all control apparatus shall be Installed so as to 
be under the supervision of and controlled only by authorized persons. 

Wiring, etc., must be In accordance with the Electrical Roles and Regula· 
tions of the Administrative Building Councll.-Adminlstrative Building Council 
of Indiana. Building Rules and Regulations, appr<>ved and promulgated 
October 15, 1928, pp. 82, 83, 192. 
E11(or~t pracUoe.-None. 
Enforcement agenou.-Industrlal Board, Indianapolis. 

IOWA 
Leu<U requtrements.-None. 
Etr.forcement praotice.-The deputy labor commh~sioner states that inspec

tions are made in manufacturing and mercantile establishments, and that when 
conditions are noticeably poor, Inspectors call attention to this fact nod ask 
that llgbtlng be improved with ventilation requests. 

Enforcement agenoy.-Bureau of Labor, Des Moines. 

KANSAS 

Leu<U requirenumts.-If the Inspector finds that lighting Is such ns to be in. 
jurious to the health of persons employed or residing In any factorY ot• mill, 
workshop, private works or State institution having shops or factories, mer
cantile establishment, laundry, or any other place of business, he shnll notify, 
in writing, the owner, proprietor, agent, or lessee of such building, establish· 
ment, or place to make the changes deemed necessary for the safety and pro
tection of the employees or other persons endangered by such condltions.
Revlsed Statutes of Kansas, annotated 1923, chapter 44, section 636. 

All rooms shall be properlY and adequately lighted during the working hours. 
Where the light Is Insufficient, artificial Illumination In every workroom shall 
be installed, arranged, and used so that the light furnished will at all times 
be sufficiPnt and adequate for the }Vork carried on therein, and prevent un
neces•ary strain on tbe vision, or glare In the eyes of the workers. Applies to 
mercantile, laundries, dyeing, dry.cleaning and pressing e~tabllshments where 
women are empl~yed.-commlsslon of Labor ond Industry Orders affecting 
women workers, N.o. 1, Laundry; No. 3, Mercantile. 

• PreRcrlbea the minimum lntenslttcB of lllumlnntlon; gcncrnlly greater· intenRitles 
IJbouJd be provided. The addltlonol Ulumlnatlon should be from Hghta plnced nlternntely 
with the required emergency llghta and supplied from the general Ugbttnl" etrCutta or 
source•, or other Hources almllor to the required emergf!ncy lighting sources. 
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Ample lighting shall be provided and •o arranged that <llreet rays do not 
Rhine into the worker's eyes. Applies where women are employed in any 
manufacturing. occupatlon.-commission of Labor and Industry; Order No. 2, 
Manufacturing, 

Entorcemenl pracllce,-:Uanufactur!ng establishments are inspected yearly, 
Some inspections are made in mercantile establishments. An inspector uses 
his own judgment to determine when lighting Is adequate and sees that stair
ways and exits are light and acceoslble, 

EntQrcermmt ag6ncu-commission of Labor and Industry, Topeka. 

KENTUCKY 

Legal req11lrements.-1. A rule of the State Board of Health requires that 
the lighting of places of employment shall be adequate and shall be maintained 
with strict regnrd for the health, comfort, and safety of employees. This 
applies to every person, firm, or corporation operating a factory, mill, mine, 
quarry, store, ofil<.oe, workshop, or work pluce of ony des(•ription, including 
building and construction work, employing one or more persons to labor; (Roles 
for food establishments do not make more definite requlremt>nts.)-Kentucky 
Laws and Rules of Inter""t and Pertaining to Children, Labor, Safety, Indus- · 
try. Department of Labor, Bul. 32, pages 44-45, March, 1929. ' 

2. The Department ot Labor reeommends the lighting code of the American 
Standards Association and the Illuminating Engineering Society, reprinting 
the 1922 edition, and also reeommends certain dayllghting suggestions of the 
United Ststes Public Health Servlce.-Industrlal Housekeeping (with sug
gestions). Department of Labor, Bul. 81, pages 51-90. 

8. A safety standard of the Department of Fire Pre¥entlon and Rates re- · 
quires that e¥ery Inclosed stalnYa)' and exit shall be provided with an adequate 
system of lfghtiog.' W'here the State fire marshal considers uecessnry, such 
lighting circuit shall be separate trom that " lndlreetly" used throughout the 
bu!ldlng.-Standards of Safety, adopted and approved by Department of Fire 
Prevention and Bates, Seetion II, page 22, 1929. · 

Enforcement practice.-1. Department of Labor Is required by law to report 
violations of health laws and rules to health otHclals.-Session Lll'Ws 1924, 
chapter 68, section 10. 

2. Manufacturing and mercantile establishments are Inspected Irregularly. 
Inspectors are given some training on lighting problems by the engineers of the 
Actuarial Bureau and bY the chief labor inspector. · 

·a. No information. ~ . 
· Enforcement cigerrC1f.-1. Bureau of Agriculture, Labor, and Statistics, Frank ... 
fort. State Board of Health. · 

2. 'Department of Labor of the Bureau of Agriculture, Labor, and Statistics. 
3. Department of Fire Prevention and Rates. . 

' 
LOUISIANA 

LeoaZ 1'CQ1lireuumta.-None • 
. Enforoement pra.ctice.-None. 

Etr.{orcemeut aoeuC,.-BUl'enn of I..apor and Industrial· .StatistiCs,. New 
Orleans. 

MAINE 

Legal req1drements.-It tbe commJssloner or any authorizetl agent of lAbor 
and industry finds tltRt lighting Is such as to be Injurious to the health of the 
pel'sons employed or residing in uny fnctory or mill, workshop, prlvnte works 
or State Institution thnt ltns shops or factories, he shall notify, in wrltJng, the 
owner, proprietor, or agent of such worlcshops or factories to make, within 30 
dnys, the alterations or n<ldltlons by him deemed nece-ssary for the safety and 
protection of the employees.-Revi~ed Statutes of Maine, 1930, chapter 54, 
section 13. ' · · · · 

En{oroemen.t ·pi·acf{ce . ....:.Inspectors make tbeJr own personal judgment of llght
ing when inspectiOns t~t Irregular Intervals, are mude in manufacturing and 
Dll'rcuntlle estahliShm'ents. ' · ·' 

.Mn(orceme11t aoencv.-Depnrtm•nt of Labor and Industry, Augusta. 
• ' ., • .,, <'I'' , 

' ' ' ' ' ~ . ' 



54 STATE REQUillEMENTS FOR INDUSTRIAL LIGHTING 

· • · MARYLAND 

Legal requiremertts.-Industrial Accident Commlasion has adopted· a lighting 
code. (See pp. 24 to 44 of this report.)-code of Lighting Factories, Mills, 
and Other Work Places, sponsored by the Illuminating Engineering Society, 
approved as an American standard by the American Standards Aasoctation, 
August 18, 1930. 

Has also adopted a building exits code that requires that exit lighting must 
not be less than that required by the American Stnndard Code of Lighting 
Factories, Mills, and Other Work Places.-Bullding Exits Code, sponsored bY 
the National Fire Protection Association, approved as an American tentative 
standard by the American Standards Association, September 11, 1929, section 
12, Orders 1201-1204; section 23, Order 2317a. . 

Enforcement practke.~A director of safety was appointed January, 1931, 
and plans were made to enforce the standards. . 

Enf()f'()ement ·aoency.--,.State Industrial .Accident Commission, Baltimore. 

MASSACHUSETTS' --- .. 

Legal iequirem.,.ts.-"-Ha's ~an industrial lighting code. '(See pp. 24 to 44 of 
this report.)-Ligh.ting Code for Factories, Workshops, Manufacturing, Me

. chanica~ and lllercantile Estnbllsbmimts, Department of Labor and Industries, 
Division of Industrial Safety, Industrial Bol. No.'18 .. 

The section of the law on which this code is based provides that every 
factory, .Workshop, ma·nnfacturing, mechanical, and mercantile establishment 
shall be well lighted, according to reasonable rnles and regolations adopted 
_by the department with re~erence tpereto. - ' · . 

The industrial health inspectors shall, when obtaining information_ con
cerning the. proper lighting of industrial establishments, make such investiga
tion concerning the eye. and viSion in their relation to occupational diseases, 
including Injuries to the eyes of ti1e employees and to the pathological effects 
produced or promoted by the circumstances under which the .various occupa
tions are carried qn, as in- the opinion of thC department 18 practicable, and 
It shalL from time to time Issue such printed matter containing suggestions 
to employers and employees for the protection of the eyes of the employees 
as It may deem advisable.-Generai Laws, 1921, ch. 149, sees. 113, 114. · 

Enforcement practlce.-Lighting is inspected once each year, approximately, 
1n most manufacturing and mercanttJe establishments by inspectors of the 
division of industrial safety. Hazardous industries are inspected three ·or 
four times a y~ar. The inspectors are trnined. about lighting problems through 
lectures given by a lighting expert at the Massachusetts Institute of Technology. 
A foot-candle. meter is nsed where It Is necessary to determine the quantity of 
Illumination. There is an electrical_ expe~;t In the department .. 

Enforoement agency.-Department of Labor and Industries, Boston. 

'MICHIGAN 

Legal requlrements.-Has no legal requirements for general or exit lighting 
In. mannfacturing and mercantile estnblishmenta, except that sufficient light 
is" required In basement rooms where special processes are perfonned and in 
certnin tenement manufacturing. Foundries must be reasonably well lighted.
Comp!led Laws of Michigan, 1929, ch, 149, sees. 8337, 8346, 8341. 

Enforcement practice.-Lighting is noted In annual inspections of manufac
turing and mercantile establishments by factory .and store inspectors, re-
spectively, who use their own judgment of sufficient lighting. 

Enforcement aocnoy.-Department of Labor and Industry, Lansing. 

, MINNESOTA 

· Legal requtrements.-All stairways nod Inclined footways, · and all points 
where there is a break or change in the floor level or In the character ot 
the floor surface, where persons may have to walk or pa88, and all dangerous 
places, all prime movers nnd all moving parts of machinery where, on; or 
about which persons work or pass, or may have to work or pa~ in ~~ergencles, 

,. Tile department of Jabo; and lnduab-tea ~en tiona lighting In some Or Ita orders, for 
•peclal tnduatrles and the department of public safety, (Boston) bas apeclal lighting 
requirements tor Ore prevention. TheJO rules a.ro not ncluded. 
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Rhall be kept·properly and sufficiently 'lighted during working hours. Applies 
to all work plaees except agriculture and domestic service.-Mason's :Minnesota 
Statutes 1927, 'ch. 28, sees. 4147, 4171~: · · '· · ' · ·· • 

. Entoroenreut·practice.-None. r,. .,. ·· · • 7 

Enforcement agency.-Industrial Commission, St: Paul. DiviSion. of Acci
. dent PreYent!on and Division of Women and Children. 

' 

Legal requir·ements-.-None. 
Etlforcement praotice.-None. 

MISSISSIPPI' . 

Entorcenrent·aueney.-Burenl;J. ot Iudustriul Hygiene and Factory Inspection; 
Jackson. · · · · •.. · · · · · · · ·· 

' ' 
. ,)IISSOURI 

-: . 
1 ' ., 

Legal requirementa.-When the inspector or one of his asslsbmts tin~ 'that 
the lighting of any establishment where labor Is employed is such .ns to be 
dangerous to the health or so,fety,:oft.employees therein or thereat, he shall 
at once, in writing, order the owner or owners, or the person or persons 1n 
charge of such establishment or place, to.1mnke .the-alterations or. additions 

·necessary wiUJ.il!. 10 duys.-Revlsed Sttttutes of .Mlssourl,.1929,.ch.~5. sec.13237 . 
. : Entorcerrumt practice.-lnspecto~ use· .their ·own: :judgment. to. .determine 
when lighting is adequate. Inspections are made every six· months, nnd upon 
complaint in manufacturing and metcantile establishments by State inspectors. 
There is an· electrical expe1i; in the department, Jllld inspectors are given some 
training on lighting problems. ,. ·1"'' 1 

Enforcement agency.-Department of Labor and Industrial Inspection, 
. Jellerson City, . ~ .. 

MONTANA 

Legal requirem:ents.-None. 
Enforcement pra.ctice.-Norie. 
FJntoroement · agency,-Department ·:Of. ,Agricnltu~~; 'Labor· and Ind~~~y, 

Helena. : · 

NEBRASKA 

Legal requirements.-Hos no g~~eral legal requirement. Safety codes adopted 
by the Department of Labor, August 26, 1930, require electric lights in Certain 
hazardous industries: Construction and dry cleaning nnd dye_lng.-Safety codes 
adopted by Department of Lubor, August 26, 1930, pp; 10, 56. 

Bn forcem.f•nt prflcficc.-None. . , . . 
Bnt(Jroe11r.ent agency.-Departmeut of Labor, Lincoln. 

NEVADA 
' . . . ''' ' ' 

.,. : Lcga.l requi.remeJ~ts.~None. ·~ ... 
Eu.forceinent practice.-None.' 
Entcwccm.ent auency.-Labor Commissioner, Carson Otty, 

NEW HAMPSHIRE 

·L '• 

'' 

Legal reqttiremunts.-(a) Lighting: AU workrooms, passageways, and stair~ 
ways and all basements or other places where workmen are employed or are 
obliged to go shul! be at all times suitably lighted. WhereYer nutnral Illumina
tion Is not sufficient, artificial means of illumination shall be installed. To 
secure the best results from nntu1·aLllghting, all windows should be ~ept clean 
and properly. shaded. to prevent glare. Walls and ceilings of all workrooms 
should be pulnted a light color and kept reasonably clean. · 

(b) Avoidance of glure; dl!ruslon and distribution of· !lght: Lighting, whether 
natural or nrtlflcial, shall .be such as to avoid a glare, objectionable shadows, 
and extreme contrasts, and to provide a good distribution of llgllt; in artlflclal 
lighting systems, lamps shall be so lnstulled In regard to height, location, 
spacing, and· reflectors, shades, or other suitable accessories as to accomplish 

·these objects. ·· · · · · · 
Bore-light sourres, such as exposed lamp fllnments located within the ordinary 

field of the worker's vision, ure presumptive evidence of glare. 
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, (c) Exit ,and emergency lighting: The lighting to be provided. in all stair-
1\"'BYS, and exits of factories nnd in the passageways appurtenant thereto shall he 
supplied so as not to he subject to failure beenuse of the failure of the room or 
work space lighting from internal causes, and preferably from an Independent 
<.oonnection extending back to the muin service entrance for the building. 

Applies to factories, mills, workshops, or other manufacturing or mercantile 
estnblishments in which three or more persons are regularly employed.-Bureau 
of Labor, Factory Inspection Standard No. 2; Lighting, supplemental to Session 
Laws, 1926, ch. 177, sees. 1, 7. 

Enforcement praotice.-Inspections are made of lighting in annual visits made 
in manufacturing establishments by factory Inspector and in mercantile estab
lishments by a woman factory inspector. The labor commissioner states that 
they always pay special attention to lighting In their general inspection work, 
and as all the members of his stalf have been employed under all kln<ls of light· 
ing conditions, they are very competent In making recommendations to improve 
lighting conditionA. 

Enforcement agenCtf.-Bureau of Labor, Concord. 

NEW JERSEY 

· Legal requirements.-Has a lighting code as an inspectors' standard. ( Se<! 
pp. 24 to 44 of this report.)-code of Lighting Factories; l\IIlls, and Other Work 
·Places. sponsored by the Illuminating Engineering Society, approved ns an 
American standard by the American Standards Association, August 18, 1930. 

· :· The law requires that, when in the opinion of the commissioner it is neces
.. sary, the halls or other portions of a building shall be provided with proper 

lighting facilltles.-cumulative, Supplement to Complied Statutes, 1911-1924, 
• ch. 107, sec. 28. 

Enforcement practice.-Lighttng inspections are ronde in manufacturing estnb
Jishments by the regular force of factory inspectors and In special cnses by the 
electi!cai inspector as often as a building requires it. Mercantile establishments 
are not inspected. The electrical inspector uses a foot-candle meter to check 
the light in questionable cases. In 1930 and 1931 the inspectors were given 
training on lighting problems, the lighting code, and the use of the foot-candle 
meter in a series of lectures at the General Electric Lighting Institute, Harrison. 

En(orceme-J•t agencv.-Department of Labor, Trenton. 

NEW MEXICO 
1 

., 'Lf.ga( ,:equiremcnts.-None. 
'· Entorcemen·~ JWactice.-None. 
· ' E11{orcement agency.-State Inspector of Coni Mines,• Gallup. 

NEW YORK' 

Legal requirements.-Has lighting code for factories ami mercantile estoblish
ments. (See pp. 24 to 44 of this report.)-lndustrlnl Code Bul. No. 18, Rules 
Relating to Lighting of Factories and Mercantile Estoblishmenta. Code Rules 
Nos. 50, 51, 52, 53. Industrial Commission of the Department of Labor. 

Tbis code has the force of lnw and supplements sections of the labor law 
thnt specify certain lighting requirements In particular places. The basic 
lighting law Is as follows: 

1. In every factory proper lighting shall be provided during work hours for
a. All places where persons work or pass, or may have to work or pass 

: in emergencies ; • 
b. All elevator ears and entrances; 
c. All halls and stairs leading to workrooms; 
U. All moving pot•ts of machinery not required to be guarded by 

section 256 and the rules of the commission, and dangerous because of 
their location . 

. . 2 .. In every factory workroom the lighting shall be such as will not cause 
strain on the vision or glure in the eyeR of workers. 

a Only Jobor nfent. · ' ' .. 
• Many rules o the lndustrlol code 3ppl)·lng to fnctorles nnd mercantile estnbllshmenta 

again mentlon lighting J·equlrementB tor speclttc work places. A few modify . tbc code. 
'l'hct~e are not Included. 

' 
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3. In the public hallway upon each lloor of every factory building a proper 
light shall be kept burning near the stairs during each working day from the 
opening of the building until Its closing, except when natural light suffices. 
Such lights shall be arranged to operate reliably when through accident or 
other cause other lights of tl>e building are extinguished. 

Ga., jets and .otller lighta.-Ail gas jets and other lights In factories shall 
be properly inclosed by globes or wire cages, or shall be otherwise properly 
protected In a manner approved In the city of New York by the lire commissioner 
of such city and elsewhere by the commlss!oner.-Labor Law In Cahill's Con
solidated Laws, 1930, chapter 32, sees. 257, 255, 256, 316, 282. 

Enforcement practice.-Annua!ly and also upon complaint the factory in· 
spectors Inspect lighting In manufacturing and mercantile establishments. An 
Illuminating engineer In tl>e department gives factory Inspectors training In 
the use of the foot-candle meter and In the law regarding lighting. Each 
supervisor of Inspectors bas a foot-candle meter, which Is used to check the 
amount of Illumination where there Is any question about it. Before any 
prosecution Is started the Illuminating engineer makes an Inspection. 

Enforcement agency.-Department of Labor, New York. 

NORTH CAROLINA 

Legal requiremcnts.-None. 
Enforcement practice.-None. 
Enforcement agency.-Department of Labor and Printing, Raleigh. 

NORTH DAKOTA 

Legal t·cquirements.-None. 
Enforcement praotice.-None. 
Entorr.cment aoencu.-Department of Agriculture and Labor, Bismarck. 

OHIO 

Legal •·equirementa.-Hns a lighting code as a recommendation. (See pp. 24 
to 44 of this report.)-lndnstr!al Lighting Code for Factories, 1\JIIIs, and Other 
Work Places. The Industrial Commission of Ohla. 

The Ohio State Building Code requires that In workshops, factories, mercan-
tile and office buildings- · · · 

(a) All rooms In buildings of this classification except storage or other rooms 
where the nature of the occupancy will not permit shall have adequate facilities 
for natural llgbt and ventilation Independent of the use of adjoining property 
nnless the right to such use bas been obtained by deed or Instrument; 

(b·) Natural light and ventilation shall be obtained by means of windows 
placed in external walls, clerestory -windows, or skylight; 

(c) Windows sball have mavnble sash, and skylights shall be ventilated; '. 
(d) AU occupied areas In workshops and factories shall be provided with 

not less than one (1) square foot of glass area to eight (8) square feet of lloor 
area· 

(f) No required windows shall be placed nearer any building or adjoining 
lot line than four ( 4) feet; 
and that-

All occupied parts of buildings of this clnsslftcation shall be adequately lighted 
nt nil times; and when not sufficiently lighted by windows, art!tlclal light shall 
be provided during the dnY; 

Gas, oil, or vapor lamPs may be used for illumination only when electricnl 
•urrent Is not avallable.-Depnrtment of Industrial Relations, Division of 
Factory and Building Inspection, Bul. No. 109, Oh!a State Building Code, 
Workshops, Factories, Mercantile, and Office Bulldlngs. November, 1929, sec-
tions 6, 22, pages ll, 17. ' 

Enforcement praotloe.-At Irregular Intervals, inspectors of the Division of 
Factory Inspection inspect manufncturiug and mercantile establishments for 
lighting, enforcing the provisions of the building code, and using the llgh~lng 
code as a ·guide. 
~~ Enforcement ageiiCfi.-Department of Industrial Relations, Columbus. '' 
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OKLAHOMA· '' 

Legal requirements • .-:. Has· a lighting code that is used as a recomm~nd~d 
standard for lighting. (See pp. 24 to 44 of this report.)-Department of Labor, 
BnL No. 3, Industrial .Cotle Uules Relating to Lighting of Factories and Mer· 
.cantlle Establishments. , 

.. The law states that, when in the opinion of the factory inspector It Is neces· 
sary, the -workrooms, halls, and stairs leading to the workrooms. shall be 
properly lighted. .Applies to factories, workshops, and machine shops, found
ries, laundries, manufacturing establishments, and such other places where 
labor is employed as. the commissioner of labor may designate,-Revised laws, 
1910, sections 3748, 3743. . . . , . , .. 
. ,.Enforcement praotice.-Tbe three inspectors can not inspect each m&ll'\1· 
~acturing and mercantile establishment pnce a ;v.ear as directed in the code, 
nnd they have had to abandon the .use ot the foot-candle meter because Its use 
required so mncll time that other parts of their work were neglected. 

Enforcement agency.,-Department of Labor, Oklahoma City., 

:.,OREGON. 

Legal requireme11ts.-Hns a lighting code. (See pp. 24 to 44 of this. report.)
Code Governing Industrial Lighting in Places of Employment,. 1919, Bureau of 
La~ ' . . ' . ' ' 

This cclde ioi'it regulation promulgated by tlie Bureau. of Labor as directed by 
the following law: Applies to any J?lnc,e "'here any industry, trade, or business 
is carried on, or where any prot-ess or· operation directly or indirectly relating 
to any industry, trade, or business is carried on, except private domestic service 
or agricultural pursuits which do not involve the use of mechanical power. 

All passageways and other portions of places of employment and all movtag 
parts of machinery which are not so guarded ns to prevent accidents, where, on, 
or about which persons work or pass or may have to work or pass in emer~ 
gencles, shall be kept properly and suftlclently lighted during working hours. 
The halls and stairs leading to the workrooms shall be properly and adequately 
lighted, and a proper and adequate light shall be kept burning by the owner or 
lessee in-the public hallways near-the stairs, upon the entrance floor, and· upon 
the other floors on every work day In the year from the time when the building 
is open for use In the morning until the time it Is closed .[n the evening; except 
in times when the Influx of natural light shall make artificial light unnecessary. 
Such lights shall he so arranged as to Insure their rellable ·operation when 
,through accident or other cause the regular factory ·or workshop lighting is ex-
tinguished. ' · ' ' 

·All workrooms in any ·Place of employment shall be properly and adequately 
llghted during working hours.· Artificial lllumlnants•in every workroom shall 
be Installed, arranged, and used so that the llght furnished wlll at all ·times be 
sufllcient and adequate for the work carried on therein, and so ·as to, prevent 
unnecessary ·strain· on the ·vision or glare in the 'eyes ·of the -worket•s.· · 1 

Working or traversed spaces in all places of employment as defined ln ·thl~ 
act shall be supplied during the time of use with artificial llght In accordance 
with a schedule of minimum values which shall he determined as hereinafter 
specllled; and when the natural light Is less than the Intensity so determined, 
the artlflclal light must be used. ' 

Lamps must be so located or suitably shaded as to minimize glare, , . 
All lamps and lighting appliances must be so installed· In regard to height, 

spacing,· reflectors, or other accessories as to secure n good distribution of Ught 
on the work, avoiding objectionable shadows nnd sharp contrasts of intensity. 
Emergency lamps shall be provided in the main aisles and In an stairways, 
passageways, and exits so as -to afford sumcl6nt- guidance to. provide the safe 
exit from said places of employment In case of emergency. Such lamps shall 
be In operation concurrently· with the llghtlng and independent thereof. 

The switching and controlling apparatus shall be so placed that at least 
pilot or •night lights may he turned on at the main points of entrance. 

The commissioner- of Jabor and inspector of factories ·and workshops of -the 
State of Oregon Is hereby authorized to establish certain minimum values for 
llghting, which shall be deemed proper and adequate In accordance with the 
conditions set forth In this act. In arriving at what values shall be uoed In 
this schedule of minimum lighting, and such other rules as shall determine 
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definitely. what shall:constltute .compliance with the provisions of this net!. he 
shall be guided by. the best engineering practice ns set forth In ·the recommenda
tions of u Dluminnting Engineering Society." Before· such, schedule and rules, 
however, shall become effective, the Commissioner of Labor must, upon his own 
motion, appoint a commission of three persons. one to represent.the manufactur~ 
ing interests, one to represent the operating electrical workers, and one must 
be an electrical engineer. Notice of .the public meetings of such commission 
shall be published In the leading newspapers of each county In the State, giving 
the time, place, and purpose of such meetings. The commission shall have 
power, after holding these public meetings, to establish; to rearrange;· or to 
readjust the ·schedule of lighting values and rules as above set forth. These 
rulings or adjustments shall then become effective, 30 days after they • have 
been made, and the commissioner of labor shall serve notice, in writing or by 
publication In the leading newspapers of each county In the State, of the rulings 
thus made and of the date upon which they become effective. · 

Any person, firm, or corporation who violates or does not comply with ~the 
provisions of this act or who shall .falL or· neglect to provide the necessary and 
proper illumination lJeJ•eln pro\'ided, within thirty (30) days after receiving 
written notice so to do by the commissioner: of labor and inspector of factories 
and workshops, is guilty of a misdemeanor, and upon conviction shall be pun~ 
!shed by a fine not exceeding the sum of fifty dollars ($50), and that for ,the 
purposes· of thiS O:ct each day that such violation continues, or .for each , day 
su_ch refn~al continues', shall con~tittite ~ separ~~e ·an~ P.~.~in~t )_io~atio~ Q~ this 
~ct.-Sess10n Laws, 1919, ch. 181," sees. 1-9. . 1 .•• • • •• •• • . ·, ••• 

The Industrial Welfnre Commission bas an order nppJying to all occup~
tlons of. women, ·requiring thnt : All rooms shall be· properly and adequately 
lighted during working hours. Artificial Illumination In every"\\'orkroom shall 
be installed, uranged, and used 'so that the. light furnished· wlll be, at . all 
times, suftlclent and adequate fo·r the wOrk carried on therein, and prevent 
nnnecessary strain on the vision or glare on.the eyes ·of the worker.-Ind.ustrial 
Welfare Commission Order No. 22. Sanltnry Code, sec. 3. · ·, . . .. . . . . 

Enforcement praotlce.-Tbere have been no fonds available to provide for 
adequate enforcement of the lighting law and eode, but the factory Inspectors 
do check the lighting from time to time in certain places In lndustriui plants, 
using the foot-candle meter to determine the amount of Illumination. 

Bnforcemen,t age1acy.-Bureau of Labor, Salem. 

PENNSYLVANIA 10 

.'Legal requirements.-Hns a lighting code. (Seepp. 24 to"44 of this report.)-
Regolatlons for Industrial Lighting, Department of Labor and Industry. ' 

The law requires· that, all workrooms, balls,. and stairways be properly 
lighted. Applies to all manufacturing and mercantile establishments and 
other places of employment--Pennsylvania Statates, complete to 1920, sec. 
13593. '· .. , .,. 

Special roles for emergency lighting In· certain factories and mercantile 
establishments where night work Is performed more than 50 nights In any one 
year supplement the emergency lighting section of the lighting code.-Regula
tions for Protection from Fire and Panic, Construction, Installation, and :Main
tenance of Emergency Lighting Systems, Department of Labor and Industry. 

Enforcement praot/oe.-Lightlng Inspections are made in manufacturing and 
mercantile establishments by Inspectors of the bureau of inspection In their 
l'egular inspections and In their special inspections wher~ an accident bas 
occurred, Foot--candle meters are available in each division office nnd some 
person in each division is trained to use them. They are used in such places as 
there appears to be reason t<> doubt that the lighting meets the requirements 
of the regulations. Two men in. the main office, who are experts on lighting 
Problems, give some Instruction to t11e Inspectors on lighting. . 

Enfor:oement ageneg.-Departmeut of LabQr and Industry, Harrisburg. 

RHODE ISLAND 

Legal f'fNIUf.rements.-To provide adequate lighting Is the duty of the pro
prietor of any factory or workshop, This does not cover mercan~lle estnbllsh
ments.-Sesslon Laws, 1926, ch. 761, sec. 9. 

• • ' J 

10 In addition, lighting nod the Ugbtlng code are ref~rred to In many of the regulntlona 
.for particular Industries by the depnrtment of labor and lodustry. Tbese are not lncluded 
here. 
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·. Enforcement prootice.-Inspections of lighting are made by the Inspectors In 
their regnlar visits to factories and workshops. As they have 10,000 places 
under the factory inspectors' care, and only five inspectors, the inspector states 
that visits can not he made very often. 

'. 

Bntorcement agency.-Qftice ot Factory Inspectors, Providence. 

SOUTH CAROLINA 

Legal requirementa.-None. 
Entor~· prootfee.-None. 
En.forcemen.t agency.-Department of Agriculture, Commerce, and Industries, 

Columbia. 
SOUTH DAKOTA 

Legal requlrements.-None. 
Enforcement fJ1'GOtfee.-None. 
Enforcement agency.-Industrial Commissioner, Pierre. 

TENNESSEE 

· Legal reqUlrements.-Inspectors of factories and workshops are. charged to 
carefully inspect for lighting.-Session Laws, 1915, ch. 170, sec. 9. · 

The Department of Labor has supplemented this requirement by a safety 
standard requiring that all work places, passageways, and storage spaces sbould 
be so well lighted that a person may easily see any dangers with which he might 
come In contact. Light that Is suOiclent Is required In stairways, elevator cars, 
and on elevator landlngs.-Handbook of Industrial Safety Standards, Tennes· 
see Department of Labor, Factory Inspection Division, pages 68, 5, 15, issned 
under authority of Session Laws, 1923, sec. 55, part 9. . . 

Enforcement practfee.-The factory Inspectors inspect for lighting at least 
once a year In their inspection of manufacturing and mercantile establishment& 
Standards for proper lighting left to judgment of Inspectors. 

Enforcement ayency.-Department of Labor, NashYille. 

TEXAS 

Legal requirements.-Lights shall be kept burning nt nll mnln stairs, stair 
landings. and elevator shafts in the absence of suOicient natural light In fac

·tories, mills, workshops, mercantile establishments (except those having se,·en 
or less female employees), laundries, or other establishments of a height of 
two stories or over.-Revised Civil Statutes, 1925, Art. 5176. 
· E"torcement prootlce.-Inspectlons l!re made for lighting once ·each year lu 
manufacturing and mercantile establishments. The chief of the division of 
factoty Inspectors gives Inspectors some training on lighting problems. 

Enforcement agency.-Bureau of Lubor Statistics, Austin. · 

Leua~ t·equi.rements.-None. 
Flntoroement. p,.actice.-None. 

UTAH 

Enforcement agency.-Industrlal Commission, Salt Lake City. 

VERMONT 

·Legal req1ttrement•.-It the Commissioner of Industries finds that the 'light· 
·1ng Is Injurious to the health of the persons employed or residing In a factory, 
mill, workshop, private works, ot· State Institution whJch hns shops or factm•ies. 
he shall give written notice to the owner, proprietor, or other person in cbal'ge 
of such workshop or factory to make, within 30 days, such alterations or add!· 
tlons for the safety and protection of employees as snld commissioner deems 
uecessory.-General r~aws, 1917, sec. 5847. 
'. Enforcement practice.--The factory lnspecto1· Inspects for lighting In manu· 
facturlng and mercantile establlshments at least once a year, using his own 
bef!t judgment about lighting that Is Injurious to the health of the persons em· 
ployed. · . . 

l!ln{orcement agency.-OOice of the Commissioner of Industries, lllontpeller. 
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VIRGINIA 

Legal requi•·ements.-When in the opinion of the commissioner of labor it Is 
necessary, the workrooms, h1tlls nnd stairs lending to the workrooms shall be 
properly lighted; and In cities of the first class, it deemed necessary by the com
missioner of labor, a proper light shall be kept burning by the owner or lessee 
in the public hnllwnys, neat· the stairs upon the entrance floor and upon the 
other floors, on every workday In the year from the time when the building is 
opened for use In the morning until the time it is closed in the evening, except 
nt such times when the inftnx of natural light shall make artificial light unneces
sary. Such lights shall be Independent of. the motive power of such factory .. 
This applies to factories, shops, and manufacturing establishments where ma. 
chine1·y is used .. It does not cover mercantile establishments.-Virginia Code 
of 1930, annotated, ch. 75, sec. 1830. 

Enforcement practice.-Inspections nre mnde of Bghting in manufacturing 
establishments by the factory Inspectors. Although the lnw does not CO\"er 
mercantile establishments, the factory inspectors or the inspector of the women's 
and children's division of the Department of Labor nnd Industry do note light
ing In their inspections of mercantile establishments. 

Enforcement agency.-Department of Lnbor and Industry, Richmond. 

WASHINGTON 

Legal l"cquirements.-Has n lighting code. (See pp. 24 to 44 of this re
port.)-Safety Standards, etl'ective January 1, 1924, Nos. 14-20, Department of 
Lo.bot• and JndustriPs. . . ; 

Also an order of the Industrial \Yelfnre Committee. 
El'ery room in nny manufacturing or mercnntile establishment in which . 

women are employed shall be supplied with ndeqnute natural or artificial Uglit ... 
SntHcleut illumination shall be provided for each woman irrespective of her · 
position on the floor space. Individual lamps shall be placed close to the work 
where necessnry, and tn such cases the lamps shall be provided with suitable 
opaque refiectors.-lndustrlnl Welfare Committee Order No. 30, Working Con
ditions for Female Employees, sec. 1. 

Enforcement practi(!e.-lnspectlons of lighting are made in manufacturing 
nod mercantile establishments by Inspectors of the Division of Safety and of 
the Industrial Welfare Commission. The inspectors are trained on lighting 
problems by the department and are under the supervision of an electrical 
engineer. 

EII(Orcement Ggency.-Department of Labor and Industries, Olympia. 

WEST VIRGINIA 

Lega.l reqtti•·e~nents.-No legal requirements for general workroom lighting, 
but n Pl"opel· light shall be kept burning by the owner or lessee in oil main 
passageways, main hnllwnys, at all mnln stairs, main stair ·landing and shafts, 
und ln front of all pssenger or freight elevtors, upon entrance ftoors, and upon 
other floors, on every workday of the year, from the time that the building is 
open for use until it is closed., except at times when the Influx of natural light . 
shall muke artificial light unnecessary. Passageways must be of ample width, 
wen lighted, and tree from obstruction. This applies to all factories, mer
cantile establishments, m1lls, or workshops.-Qfllcial Code of West VirglnJa, 
1001. ch. 21, art. 3, ~:~ec. 6. -

En(orcenumt praolice.-Inspectors may Issue orders on lighting. 
En-tot-cement a-uency.-Bureau ot Labor, Charleston. 

WISCONSIN" 

Legal requirement a.-Has n lighting code. (See pp. 24 to 44 of this report.)-·· 
Industrial Lighting Code for Factories, Mills, Offices and Other Work Places; 
Third· edition t·evlsed. Industrial Commissioner's Orders 2100 to 2118. · · 
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The building code requires that In all places of employment all passageways 
and stairways when used at night shall have lights at the head and foot of 
each lllght of stulrs nodi .at the Intersections of all corridors and passageways. 
Where u B ., fire escapes are required, such fire escapes shall be lighted 
whenever the stairways are required to be lighted. For red exit lights, see 
order 5132. All gas jets 'or gas lights In factories or workshops where com
bustible material Is used shall. be properly enclosed by globes or wire cages, or 
otherwise 'properly guarded. . ' . . . . . ' . . . . 
· Oil lamps shall not be used when gas or electricity Is available. . , 
1 'Certain requirements are made for locating ·and protecting gas and oil lights. 

All electrical work shall conform to the Wisconsin State Electrical Code of the 
Industrial Commlsslon.-Bulldlng ·code, reprln~ ~927,. Indnstrlul Commtsslon 
of Wisconsin. Orders 5410, 5224, and 5225. · . . .. 

Enforcement practlce.-Inspectlons of lighting are made In manufactnrlng 
and mercantile estsblishments by the factory Inspectors. Foot-candle meters 
are used in any place In which there has been disagreement concerning lighting 
between the deputy and the owner or person In charge. The electrical engineer 
of th~ department ·Is also called In If there Is a decided dllference of opinion. 
·After 'inspectors have become familiar with the requirements of the lighting 
code, they are given Instruction In Its application by demonstrations and joint 
Inspections with the electrical engineer. ' 

Enforcement auenou.-Industrlal. Commtsslon, Madison. 

WYOMING 
Legal reqrdrements.-None. 
Enforcement praotlce.-None. 
Enforcement agency.-Department of Labor and Statistic'S, Cheyenne. 



PUBUCATIONS OF THE WOMEN'S BUREAU 
[Any ot these bulletins still ovntlnblc Wtll be sent tree ot charge upon reqU:eatt 

•No. 1. Propo""d Employment of Women During the Wnr in the Industries 
of Niagara Falls, N. Y. 16 pp. 1918. 

•No. 2. Labor Laws for Women in Industry in Indiana. 29 pp. 1919. ' 
No. 8. Standards tor the Employment of Women in Industry. 8 pp. Fourth 

ed., 1928. 
No. 4. Wages of Candy Makers In Philadelphia in 1919. 46 pp. 1919. 

•No. 5. The Elght·Hour Day In Federal and State Legislation. 19 pp. · 1910. 
No. 6. The Employment. of Women In Hazardous Industries in the United 

States. 8 pp. 1921. . 
No, 7. Nlght·Work Laws In the United States. (1919.) 4 pp, 1920. 

•No. 8. Women in the Government Service. 87 pp, '1920. · 
· •No. 9. ·Home Work in Bridgeport, Conn. 85 pp. 1920. 
•No.10. Hours and Conditions of Work for Women In Industry In Virginia. 
: . . 82 pp. 1920. . . . . ' 0 • 

No.ll. Women Street Car Conductors and Ticket Agents. 90 pp, 1921. 
•No. 12. The New Position of Women In American Industry; 158 pp; 1920. 
•No.13. Industrial Opportunities and Training for Women and ·Girls. 48 pp. 

1921. 0 

" 

•No.14. A Physiological Basis for the Shorter Working' Day ·for Women. 
20 pp, 1921. 

No.15. Some Etl'ects of Legislation Limiting Hours 'of Work for Womeu. 
26 pp.- 1921. . ' j ' 

No.16. (See Bulletin 98.) 
No.17. Women's Wages in Kansas. 104 pp. 1921: 
No.18. Health Problems of Women in Industry, • 6 p!J .. · 'Revlsed,1931. 
No. 19. Iowa Women in Industry. 78 pp. 1922. 

•No. 20. Negro Women In Industry. 65 pp; · 1922. 
No. 21. Women In Rhode Island Industries; '73 pp, 1922. 

•No. 22. Women In Georgia Industries. 89 pp. 1922. ' 
No. 28. ·The Family Status of ·Bread winning Women. 43 pp, 1922: 
No. 24. Women in Maryland Industries. 06 pp. 1922. · 
No.25. Women in the Candy Industry in •Chicugo·and St. Louis.' 72 pp·.· 1928, 
No. 26. Women in Arkansas Industries. ' 86 pp. 1923. · • •:' • · · · 
No. 27. The Occnpat!onal Progress of Women. 87 pp. 1922. ... • 

'No. 28. Women's Contributions· in· the Field of •Invention. · 51 pp.· · 1928. 
No. 29. Women In Kentucky Indostrieo. 114 pp, 1923,. ' 

' ·No. so,. The Share of Wnge-Earnlng "Women In· FamUy Support: 170 · l>P. 
1923. ' 

No. 81. What Industry Means 'to Women Workers. 10 pp. 1923. · 
No. 82. Women In South Curollna Industries. 128 pp. 1923. 

·No. 88. Proceedings or the Women's Industrial Conference. · 190 pp •. 1923• 
No, 84. Women In Alabama Industries. 86 pp, 1924. 

' No. 31i. Women In Missouri Industries.' 127 pp. 1924. 
No. 36. Radio Talks 011 Women In Industry, 84 pp. 1924. 
No. 37. Women In New Jersey Industries. 99 pp, 1924. ' 
No. 88. MarriPd Women In Industry. 8 pp. 1924. · "< 
No. 39. Domestic' Workers and Their• ·Employment Relations. 87 •pp. 1924. 
·No. 40. (See Bulletin 98.) ., ' ' ' 
No. 41. Family Status of Breadwinnlng Women In ·Four Selected Cities . 

. : 145pp. 1925 .. '. "· . . . 
No. 42. List of References on Mlnfmum Wage for Women In th'e United States 

and Canada .. · ·42 PP·' 1921i. · ' 
No. 43: Standard and Scheduled Hours of Work for Women In Industry. 

68 pp. 1925. 

• Supply t!Xhuusted. 
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No. 44. Women In Ohio Industries. 137 pp. 1925. 
No. 45. Home Environment and Employment Opportunities of Women In Coni

Mine Workers' Families. 61 pp. 1925. 
No. 46. Facts About Working Women-A Graphic Presentation Based on Cen· 

sus Statistics. 64 pp. 1925. , 
No. 47. Women In the Fruit-Growing and Canning Industries In the State of 

Washington. 223 pp. 19"26. 
•No. 46. Women In Oklahoma hidustrles, 118 pp. 1926. 

No. 49. Women Workers and Family Support. 10 pp. 1925. . 
No. 50. Etrects of Ai>Plled Research Ut>on the Employment Ot>portun!tles of 
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