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THE FOUNDATION IN WARTIME

ANDREW FLETCHER*

It la certainly a pleaauro to welcome you to tills our aocoiut annual t
ing of tho Industrial Ilygitmo Foundation, lit roulity It ia tho suvunth ui
meeting of our group, which was formed, an you proliubly will rocall, u
Air Hygiene Foundation. Wo changed tho niitio in nrdur that our
numo might better convey tho purposes of our organization.

It is with very deep regret llmt | have to announce la you tho res
tion of Dr. Mcller, because of Illioms. | am happy, however, to say tin
wilt be able to benefit by bis views und thoughta relutivu to tho problei
induatrial hygiene, ua ho will still lie with ua uh a consultant.

I am also happy to auy that Mr. McMahon, who you will romemhe
boon with us for a number of years, will carry on In lhu work. Mr. Mck
In a few minutus will submit a short report to you of our activities, |,
ever, would liko to say Just a few words.

There nru probably tow associations In this country who have
representative members, and | do not think t.hsru are any associations

.have as licuds of their committees such capal.lo men ns ours. In this cr.

t

tion | think that you should rcullze that theso gentlemen have coni:
year after year, to aid us, und in turn industry, by serving withou
compensation other than the satisfaction of rouliziug timt tho help tin
giving to industry is lessening the problems'of industrial health.

We are also very fortunate in this Foundation in being so closely
ciutcd with Mellon Institute,' and in that connection | feel that you :
roulizo that Mellon Institute extends to tin housing nud this iiodit'
and at no liiumr.ial profit whatsoever—ahsululely none. For n mini!
years muiiy peoplo thought llml Mellon lindilule was malting mom
of tho Foundation, but instcud of making money, in the Hint years
wo started, nctoully made very hig flnamial eoutrlhnliouii What
receive from os is possibly a little good will ihrough our aelivitlus.

I am also happy to say to yen that yom Ponmhilioii is not in del
in fuct that our linanclul condition today hi heller limn it over wus.

4
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to raise, through special solicitation, & fund
think that many of o:rbrlnu;nbelud lr: ol&:}i{;
i enrnings now, and they could probably includo in
:'?nf-r:::"ull::::lrl)t’\g tdlll'llly contribution to the Foundation. If we were
alle to secure a fund of suy $26,000 or $60,000, we would havo definite assur-
ances thnt we could carry on during tho lean years which are bLefore us,
But more important stil), with a fund of this kind we could increase mlu'
research activities. 1 hope that the Foundation will never become pu(;u y
an organization to pather statistics, Let it rather be a place whero{ln us-
try can come and we in turn can ald’'them In lessening the hazards o occu; e
. putional disenses, snd thereby do our part In fncreasing the productlon'o s
our country, which s so sorely needed, today, and which in my estimation
will be just as much needed in the peace which iIs to follow, ‘ )
in closing, 1 would like to say a few words as to the Founidution’s ohli-
All of us today are facing a situation wherein

. sonally would like to sce us try
of possibly $25,000 or $60,000. |

rulion during this war time, . . ,
dc{nOCr‘le and personal freedom are fighting to survive in competition wi'th T i
s way of life in which the rights of the Indlvidual are being comp!ctely dis- B R
regarded. Under such circumstances it seems to me that tho obligation of \, oo l \,

i i hordinate our
the Foundation and the obligation of each one of us ls to su
intereats to the natidnal interest. And 1 think our national interest can be
very ensily describe] as winning the war,

A fow weeks nzo | was asked a question: Do you not think that it is | ‘

. » e oy to improve the working and living conditions of ita
induatry’s obligation to imj but ruther a privi-

i i i bligation

employeea? 1 replied that 1 consider it no o .
lege, und an excellent investment from o dollar and cents angle.

Your investmert in the Foundation is an excellont investment if you .

will use it, and I certainly hope that you v_lill.
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ANNUAL REPORT OF THHE MANAG

JOHN F. MeMAHON

Lout Workdayw

. Precious workdays lost In war industries through absenteelsm, In
+  {aee of manpower shortages, constitute the gravest problem of the yos
the field of industrial health,

" The main causes of absentceism are sickness, accidents, and volunt
unavailibility. Sickness is by fur the greatest single cause, claiming
estimuted cight workduys per worker yearly. With more than 17 mil
men und women war workers, war jndustries are loning manpower at
rato of 136 million workdnys per year, or nn aversgo of more than
million workdays weekly, through |liness alone.

Because of absenteeism of all kinds, a substantial portion of whic
. certninly preventable, tons of coul are unmined and tons of stecel are
produced. Planes fail to fly, ships to sail, und gunus to fire on the al

war fronts.

Onc encouraging sign can he reported: The problem is bheginning
receive serious attention. There is a lessening of the "nothing can be '«
about it"” attitude. More and moroe companios nre keeping nccount of ab
ces. Adequate records reveal the causes of nhuences il an umderstun
of causes helps toward solution. g

Collahorating with the U. S. IP'ublic Health Service, Industrial Hyg
Foundation and & group of its member companies arc conducting a st
to help reduce sick absenteeism in the industrion, Stutistics are now ¢
plete for 14 of the participating compunies fog the yeur of 1941, cove
ubuences of 8 duys or over. An fnlividual nnnlysis of vnch company’s
perionce, prepared by W, M, Gufafer, Sonlor Statistician, Divislor
Industrial Hygiene, U. 8. Public lealth Service, has recently been tr
mitted to participating companies,

In the mining industry, where the problem has been acute, both
and in England, District 2 of the United Mine Workers and the Cer
Pennyylvania Coul! Producers’ Aswociation are working together for “m
mumn production nnd maximum cMiciency.” Thay seck Lo “encournge r
Inr work on behalf of the miners and maximum efllciency on the par
management. . "

'

Women in Industry

Chairman Paul V., McNutt of the War Munpower Conmmmisnions re)
that “Of the 60 million women, ngze 14 und ovar, listed in the 1040 co
nenrly 16 million are alrendy ut work.” The awift Influx of women
industrien, many of them filling jobs previouuly regarded s *men's we
hins been another major dovelopment of the year in the field of occupati
bygicne, ‘Tho successful employment of wonien finposes new responsgibil
on manngement respecting henlth und safeguards, .

The campaign to promote proper nutrition for wnr workers, with

. "phanin on “pack a lunch that pucks a punch,” has been stresnod as ¢
Y ., before nnd promises to nccomplish lasting good,

‘-
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New Members’ .- ‘1_'; n' N,
During 1042, [ more companles and asacciationa affiliated with Indus-23

tris{ ilygiene Foundation in tho organization’s efforts ta promote healthful i
working conditions, namely:

«
]
; .
.

Koppers Company

Qensral Refraotories Company

Domore Chalr Company ..., . o ¢ (il
. 9wrathmore Paper Company a/n ¥

Qaneral Motors vorporation
Fiinthote Company
Owsns-Corning Ziberglse Corp.

. ¢
& tua) Liability Ineurance Cayy . ) ] 4
Tl Employers Mutus y ,Q Davison Chemlcal Company {'*’}

. ‘s Oressar Manufsituring Company , . ! v ’
v ress Pacific Cosst Association Pulp and Paper Mnnu:a'gnyrcu'. . " i )
I ! an . e ! ’ anda- Tt K N

¢ I'here are now 2468 company and sssocintion. members in the Founda by

tion. These organizations, practically all of them directly engaged in wary
production, emplo’ between 2 and J million war workers. /

lant Hygiene Surveys a . ".,_."
N tlon of unfamiliar and new chemleals In manufscturing | »
pmc'e's’;.euf":;:?eucwluh littte known toxic cffects, {s demanding even gre?ter.-
atiention to plant hygiene measures. Mcnrm_lhllo the dermntoses continne
to Le the most common of ull vecupational diseases. i ] /-
’ X itin has conducted more plant hygiene surveys than in any " _ NE
prc\;lu'l:en ;::;‘.m':‘.l-:-u investigstions, supervised by Frank R, llol;lcn. Chu:lk Ve '
on the possible erintence of heslith hazards in the workp)nccs.. ! hnzn'rl [ i
uru detectod, eifectunl mensures are devised for their cor.n.-chon. Bcau:'u'.‘, ;
. fostering healthfu) working conditions, the Foundation's plu\.t .l";v;”}?f--l. ‘
- are proving to ha an increasing faclor in sdvancing harmonious labor. o
i relations, halping to ellminate working conditions wh'lf:_h are often aourcu,"g-:z .
' of discontent, such as vuisance.duats and fumes.. ., KRN f‘:’-
The Foundation collsborates actively with governmental sgencies, both ; .

. a edera), which sre interested in Industrial healih. One avldonco,‘., ' :
s ;'i“l:tinn::]o:po:nllnn is the subsqription plnnuiﬂcntlonn:tgrtecl early '",,"""&r"""g,‘ P
ax year whereby governmenial agencies.éan socure all; Foundation publica. Vi Tt
S fions at less than cost. Since this srrangement wal iInjtinted 12 mo:nihlé,r{,_ ] Ha ]

ago, ¢ federal vgencies including Army and Navy, 22 lllttl,. uud. bc te;",:‘ SR e

have subscribed for Foundation lit'eraluro. Meanwhile, 8 nmlv.cll*u:ucu an 0 .i'-'.. "

4 private specialisty have also availed Lhemuelves of thiy muterial, ’;?\:, L :\I }
R RN R Y

" Revearch T e ....'[ :
[ DR NI R IN] 3
* :

, al and engineoring.re- ! .
The Foundstion hss continued to support medical an FRIy I o
unrch',n industris] healh with grants to The Saranag Laboratory, Unlveqé;z:;.-‘l.];w:;(:," e
" sity of Pennsylvenia snd Harvard School of Public Hesith. Findings from“;,"{-\ ((NEUE o
these studies huve been published. Then, too, un importanl study in toxl-j,f’ . l |‘- '_:..':.'
enlugy is under sviay for A member compuny at Msllon fnutitute. }_l LR H
. ‘ ‘\ T , ..: 4
Publications - f?-\ ‘

nom-.

‘Pwo medics) snd two engineering bulletine have-heen inmed to 1 T

bers during the yenr. Thess publications, giving the results of :’rounn':h
are ny folluws: K .

- ; -
1. Comparlecn of Btereoscople Miniature Chest T'ilms, Slnkl-‘;g.).:h
Roentgencyruine on Paper, amt Hingle Roentyenograms on-y ..; e

laucge Flline,

LY
oie

TR g e

Vo,

L4

2. Effects of Exposure to Welding Fumen and Gusew npon Norainl .
and Tuberculous Animals,

3.  Alr Flow Measuroment by the Dilution Mathod, -
4. Measwring Alr Flow in ludustrinl Ventilntion.

In addition to thess contributions, ths Foundation lias publisha.
praoceedings of the 1941 meeting, two educallonul bulletins, two special
clos, and its monthly Industrial Hyglene 1)iysst. Mare than 1,000 abet
of articles, lcgul declsions, and nows items relutlng to hulustrind health
been carried during the year in that periodical.

As a wartime measure, the Foundation’s Bonrd of Trustees has av
ized the extension of the scrvices to non-mumher compunies on u cosl
busis. This uid includes plant hygiene surveys which the Foundali
muklag In lncrensing numbers in ) types of manufucturing.

‘The value of Foundation membership {s, in u large measure, what
member makes it. Companies can utilize Weir membership or negles
benefits, Call upon the Foundntion more froquently in 194381 Your
beruliip can help you keep your workers well,

DR. EDWARD R. WEIDLEIN {Director, Mellon Instityte): Mr, C
+  man, Members of the Industriul Hygiene Foundation of America; It Is 3]
& pleasure to welcomo you to Mellon Institute, When I look back ove
years of nusocintion that we have had with this organization, it has
very satlsfylng one. When we realize that we started out seven yeoart
.. with a small group to try to hring about a buttor cooperution und an u
,,'l.,:, stunding hotwoen labor and industry and managemont, through this It
" trinl liyglene I"oundation, In Improving health conditlons of the work:
think we ean all bo gratifiod with the progross that has buen mnude. We
not only had splendid support from labor ani Imtustry in working on a
mon busis for general improvement of working conditions, but we have
bud splendid cooperation from evory seientlile and research arganlzati
the country, which is demonstented In the roport that Mr, McMahot
Just given you.

Theno advances have led to constant buprovement in health coudi

In industry and to a better undorstanding of our problems, And tho

“ todny lu going (o prove more valushle than It aver hng In the past, whe
realize the Importance of the conservation of the henlth of the worklng
especially while we nre 80 short of labor, whilu wo huve 1o conseryve in s
wiy possible,

1 don’t know of & hetter trilte that is boing paid the Foundation |
thaw to have the Honornble Paul V, McNull come from Washington,
an extremely husy oflice, nn you know the problems ho Is taclug, und to
the time to uddress this gnthering. 1 think it given us one of the §
supports und enconrugemonts thut we have svor had In the Foundation

I tako grout pleasurs in Introducing the Honorable Payl V, McNy
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. to do are introduced with miraculous speed, o o

-, .‘
' ..vnyl. to roll the <«anks and bombers off the assembly line, we must put: f"1 ',
- every man and woiman to work—and we must keep them on the job. ;!' .

.\.

-l'.

2

. suddenly result in illncus or injurles which keep men off the juh. Awnd you-

'(

r'l

Csidered o potentinl worker,

S 186,000 planes; an

ConLuLbran

MANPFOWER CONSERVATION

HON. PAUL V., MeNUTT®

“What [s the shape of tota) war?” ssks Stuart Chase in his new book ‘
“Goals for Americy.” . . e
It ls a condi.ion,” he says, “where every mln, woman and child hns
specilic duties to perform on behalf of his country.”
That definition, mark you, anchors ovr hope for survival in humnn
llfe and human effort—not in materials and machines, y
We need to hcld that concept, because the Incredible changes in Amer-’ 'i )
ican industry over the past two years present a vislon of physical accom- "% . ",
plishment so dazzling that the motivating force of it all—the manpower and ~
the womanpower—.is obscured. 3,
Here is a plant where the time for making an antiaircraft gun has been '
cut by four months. Over there ls new equipment which beats the old in °* 'J. "
. making machine guns hy 20 to B0 hours, Ma
Welding and the use of light metuls hus revolutionized nhlpbuilding nnd .
nrcrn!l construction. !
Qur new plaut.cs industry has become a Paul Bunyan overnight., Raw .
materials deposits arc belng nowly put to use. New processes—new ways

y..’ { el
.".‘
3]

One industrisl plant alone has expanded to the tune of more than nine _.}'j‘., "
' billion dollars. We have also more electric power, more machino tools, iron | ..
and steel milla, motal refineries, and chemical worka than ever beforo.
Yes, we have the physical resources. But to send the ships down the ..v

. This conference then galns deep algnificance to our nation's drive to'
virtory because yos ure here to consider how to keep workers on tho jobh-—
Rapd what you can do to aid in that herculean task, .
, You know far better than I do how costly the rdpid changes in lndun
try may be. A nov maleria) or process carelessly introduced in a plant mly,

know how to deal with these problems—as your excellent progrum |nd|cnten.

The responsibility of the employer and the industrial hygicnist for din-.., n "y
.b.m)- clearly occupational in origin is well defined. You and I must now" "', i | S 5
tonsider uther factors, both inside and outalde the plant, which affect the '?.,. "‘ Al ;
: henlth and cMciency of the worker. For if tolal war teaches us our duty "4, ). .
to our country, it likewise teaches government its duty to every citizen;; l%'% :
_snid it tenches ench of us our duty one Lo nnother. | WA

Prankly, our situation in war production today ls such thnt we eannot = A
allord to disenrd 1) ¢ services of one single man or woman who cun be con- ‘.;"_
We cunnot afford to lose one single day of work '+,
thut con possibly Lu suved. Tho tolals of armament to be produced in INS“
may be meanured by the P'residopt’s cull for 16 million tons of nhipplng. X

u’. \

76,000 tanks.

. (burmnn War Monpower Commlu}lou —l‘ Lo '_)ft‘::g L :0
TP TR NPTl Y 1 xf‘i b, DR
OUG%E‘; L q' «:-fi, r:f< "’?‘%"{%&"’“;3 i .:}

It we were dealing with mere figures, we could sufely predict ti
shall have enough munpower to do the job. Bui this is more than a
tical exercise. -

The feat of nctuunlly getting the right people, in the required nu’

into the right jubs at the right time—tho font of supplying munpow
one of the p:reatest problems of personnel manngemont thu world ha
seen,

And it is not one nutionnl problem, 1L is u network of local pro
It is a vast comiplex of individunl towns uwl individual plants that
specinl challenges to meet, specinl difieuliion (o0 solve,

Within the impressive toluln of workorn veaded ure plantn which
workers at lexs than top skill unid thus erento for themacelven urtificinl
shortages. Within them are other plants which waste the vigor aw
ductlivencss of good workers hoecnuse they do uot follow neund udvi
health and safety.

Within thn totaly, Ltoo, are towns like Hew York, whero there ar
tens of thousnnds of unemployed. There uro lownns like Multimore
there are few unemployed and less housing and where morn thun .
additionul workers must be foum) in the neal twelve monthe from
employers did not consider or accept a your ngo when thoy talhud «
“lnbor supply.”

Neverthcless, the tolols arv fmpressive avionee of (he giguntic
Jenge which fuces us,

By the close of the year, our total labor force will number more
69 million. Over 6% million will be in the nrmed forces. About 18 n
men and women will be in war production jolm--more than twice ay
as wero in war work at the timo of Pearl llarbor. In unolhier year's
If the war continues, about 80 mnllllon peoplu will ho in the war Indw
This means that we shall have fower unemployed; fewer people In uy
ture; and fewer to man the essential non-war services wnd Industries,

One of the most notnble chunges In Induniry is the inerense in w
waorkers, Of the 60 million women, age 14 and aver, listed in the
census, nenr 16 million are already at work. ‘The remaining 16 millio
the nation's principnl remaining Inbor reserve. Bul not more than 13 w
of them will netunlly be available Lo Industry. Age limitations, the
for farm lnhor, maintenance of homes, and the military and voluntary
vices restriel somewhat the wse of this potentinl supply. Youths -
deaft nge, over-age men, and physienlly handicapped workers mu:
counfed to supply the remaining needs hoth in war industry and ess
non-war work,

How do these vast shifts In the composition of the labor force affe
conservation of manpower?

Women ure going Into occupntions where only men were fon
empluyed. ‘The proportion of women employed In sl indualries ns nvi.
munitions, tool and die, sond assmfacture of precision instroment:
wleewdy incrvenqed by lenpa and baunds,  Employves are fneing now prol
wilh vespeet to the heplth and efficiency of women workers,

In wmy opiuion, the conservation of womnupnwer nshonld offer no
of a problens thun the conservalion of maupower., If wo give the w
henlthful working conditions, adequate traintog In snly practices, and
medicnl service, wo can expect uw good rennlin In roducing tha thn
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due’ to Indu-tﬂ-l dlnblmlu among these new omployool as we know ecan '“‘ . ; &;’fg" *
Le obtained among men. High sickneas rates recorded for a few thousand .o .

ofice workers who grab a soda for lunch should not be a eritorion for
refusing emmployment to women in plunts where industrial henlth has been ;. -
5lven an A.l priority, .

Trus, we must make sure that untrained workers—the teon-age boy on <4, '+ ' |
"):h !Arst fob—and older workers wha have loat thelr former skill are glven x
)] " 'IOQN protection than the average man has been given In the pnst. And 'wok
mubt make sure that they are carefully trained Jn good work hubits, But.,
¢, rust forget our peace-time fears that the young and the old and the fv
- «I'physleslly handicapped will send up our insurance and compensation rates. '!j

‘l ,"“\e ordor of the day is manpower first. -
S v 3 might add that, cven though there is a differontial us eompnred to "

' lhc luzury physicnl nlnmiurdl noine employers have enforced, they must ,“1, A
““atill use women—they niust still use the handicapped—thoy munt stil use, f ¥
tho sied, and the untrained. In total war we use al} our people,. We munt’
not disqualify them for their limitations. We use them for what they can do.’ . ",'. '

I hope that this war will outlsw the term “pre-employment” in favor .'_'(‘.v‘:
of “pre-placement” exumination, The old ides that sn industrinl worker <2 -
must huve the physical requirements of a 1-A or 1-B sclectee must he
thrown overhoard. Manugement and labor can no longer regard the pre-
placement examination as a means for rejecting the physically handicapped
or any other worker from employment, : ‘
Your job is to make the health appraisal an effective too} for placing % ", * ¥
all workers in jobs which they can do safely and eficiently. on 4

Men snd wome. with minor and major defects can be given an oppor- o
tunity to make a substantia] contribution te the war effort. The Federal:.
Government and mapy private Industries are doing so today, s The doaf nnd 4
hard-uf-hearing are being tralned as card-punch opcratou fur the Clle ~ '*

. Bervice Commission. There are seven million physically' handlcapped men”,
in the Unlted States The vast majority of them could go to work tomormw, T l
without any specisl restorative help. Another milllon mon necd rehabiilta-<:
tion, but with careful placement could be used In a wide varjoly of jobe, gxp‘!’fe‘ i

Contrary to the belief of some men in public }ifo, mast of our war work-2 ¢
era--new sml old—are on the joh longer und harder than thoy have ever' )%n R
been in their Jives, ‘They ure working longer and harder than any grnup ; , 3 ;"
in Washington. . ? "Lki

Fatigue is the nost effective saboteur in the war effort. The mlllu\ry 2 3 lr
services regnrd ful gue us 8 major hazard to auceesnaful comhat. A tired% "f?e -*" -,E
man or womnn on the production line is a patential danger to himsolf and ’aY' A
to his fetlow workers. Making plance, tanks, and munitions domands nklllo'-‘:‘. x .~r. ,".,,
ful und precise work with precious materials we cannot afford to wasto. " ‘ -“'.5"Q
You will find n high percentage of wasted effort and spoiled wmnterinls at a
tired warker's beneh.  And no one will be more puzzled thnn ho ny to why <.
ke fumbles the job, Lo 0~ (A

A shorl time ago, cight Federa) agencies jointly -ubleribod 19 t.ho pol!o.yk, ,,
that for continuous, eflicient production, the B-hour day In ‘a ¢B-hour” Veek'!n 4
the beat busle achedule for war work. Those agenclea Includod tlle Wur- v

"m
-

. " ..‘ . " . 1'*
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line with a statement fssued by the Surgeon Goneral of the Public Heal
Service seven months ugo, in which o pointed nut ihal industries oporath
on a 24-hour basis must now take stepa to minin-ize the eifocts of ‘qug
night work, und the rotuting shift.

The day of reckoning will come. The conlrnelor who thinks ho ¢
beat the timetable and top tho quota by ignoring huealth und safely requii
ments is due for n shock. Before long, he will not be ablo to replaco eve
sick or lujured worker. Army and Navy “E” pennants won at the oxpen

- of high accident rates will huve to he lowered to hulf-mast.

Every war plant can and shoulld be a snfo and healthful work pla
But what about tho home and community ?

There ure 300 or more “hoom’” areas flung ncross the country. I
theso places some 6 million new inhabitants huve moved—Lto work in w
plantn or around inflitary cantonments,

Phe health and medical care problems of Lhens peopls are ncute, U
bearnble and even dangerous living conditions ure common. Uasic sanl
tion iy inadequnle to tha new demnands. Honpitals are Insufficient. A
there nre not enough doctora, dentints and nurnos.

That picture is black enough (o plunge this vonference of fio-nave
Into styginn gloom, Butl 1 do nol duspair. ‘I'hu old saw holds ygoud- -it
durkest before the duwn, .

Slowly—I hope not Loo slowly-- public houxhig, emergency ronstructi
and the resources of the Public Health Service will bring about lmpro
ment of the environment,

As [ sce it, manpower conscrvation Is netl n prohlem of “know.ho
but rather “Get on with the job.”

Management and labor need n great deal more Inforination ahout -
causcn of absontecism und the ways to consarve manpower. Munngome
labor committees exist toduy which eun trunnlnte that knowledge

., action, The story must he understood and nceopted by the workers v

must put it into cffect. It must ho undeestowd nnd aceoplad by avon
most tradition-hound hoard of directors.

Few employcrs seo tho relation between thowr productinn “hendnch
and conditions both in and outside the plant, which direetly affvet the wo
ers' henlth and welfare. )

Heeent reports show that Inek of decenl housing and transporing
tungles are high in the enusen of Inhor turnover, 1'oor working condition
exclusive of low wages—are given hy many workers an n rennon for quitt
a joh. You know hetter than nny other group how frequently “paor we
Ing conditions” menn crowding, excennive noine, tennion and struln, medi
sanitation---nmd even exposure to dungerous nubalances. Not long o
war contrictor was much surprised to learn Lhint his 26 percent lnhor G
over wan larpzely due to the uncontrolled fumen of o poisonoun solvent.

We have come far in the control of occupatlonnl hnzards. Tha new
plants will speed this wlvance, heenuso they aro being constructed to he
men and women as woll as machines. But even today, ull (oo many cont
tors are grossly negligent of the most elementary practices for manpo
connervation. Ax aimpla a thing as cleanliness in the workshop 1s too o
neglected. Iepair and maintenancé of muchines and unfety cquipmen

§ .. . forgotten ns the call goes out for speed—more speed.

me T)"‘ ,ux‘n ?.c;g t)uu had unenviable health records in the past
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' learning that they riust correct thelr errors for the benefit of war workers .
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and old residents at well. More of the American ingenulty which gave ul.;‘
the bombseight and inasa prodaoction of ships is needed on the home front.. z‘a
Every community must look about for new ways to use every anillblc iL

resoutce for health protection. 2 Q EE
“Tens of thousa:nds of doctors and nurses, and coundon other profes-:*ar: it
sionals needed for the conservation of manpower, are with the armed forces, " ;- !y v
More will go. :uf)ig‘;lr-" ﬁ@
The problem that faces us now is & two-headed beast. First, where %4 m(f,",” ’

and when to take the doctors nceded by the Army and an. Second, how.!‘.‘. {;o ri»; :
best to use our remaining medical atrength. ' NLx g(.— ¥
With all the j.ower that has been given it the War Mnnpowor Commhd %

sion will endeavor to sllocale the skills and strength of the nation more' q,,'&.;
it LIRS ;f

equitably than has been done up to now, This would apply to our medical, -
engineering, and technical manpower »s woll us to the labor forco,

The Procurement and Amznment Service, with the teghnical ald of
the Public Health 3ervice, is continuing ita efforts to determine clvllhn
needs in war areas and 1o find the needed doctors.

‘Most of the States have met their quotas for military doctors. Recrnlt- 2
ment will continue in New York, Massachusetts, Illinols, Ohio, Pennsyl- ¢ L'.al .3. ‘... :
vania, and California. Conferences with the Surzoom General of the Army.. Sl e ..’T ( ‘
Navy, and the Public liealth Service are belng held continuaily to decide the ' “] oot e
best way to withdrsw physiclians, e

The Procuremeit and Assignment Service reports that, to date, some . :;.._, kS
218 physicians have. transferred to other communities, ollher within_their '533 B
statos or out-of-state, for civllian practice, i ’%'?—

. More dislocations are sure {o follow, if we are to malnum mlnlmum
medicnl service both In critical areas and non-war communltlel whore tham
drain has been heavy,

To say that we can spare tens of thousands of doctors to the military :
and still have enough to take care of tha clvilian population on the com-. :l" e vl
lomble margin of one physician to 1,600 peoplo ia just Juggling figures. ‘!';g Ly

“ Our doctors have ncver been parceled out evenly. And today the par. @i &t ¥ : ;
celing seems to have tuken little account of human needs or Ilmitationa.i: -

even four thousand or more. Thero are boom towns where the nearest ldo z“s}.
quate medical service is 256 to 60 miles away. ety
We must now hegin to ask the question: “Is this essentia) to the war: § .
effort 1" in our use of profcesional skills, This requires not only voluntary | i) .,
acceptance of demands but a method for rationing the akills just as wo aro# :‘ b ¥ i
ratfoning supplies. We munt do it for all the rest of our mnnpower——-and RO ‘,L.i 2
no profension is nny exception. AN
The prablem of getling doctors into hard-preased war communities is u
menpower problem. The I'rocuremnent and Assignment 8ervice of the er
Manpower Commisiion is responaible for the equitable allocation of medlcal
manpower, 8o fur ns is legally possible, and the United States Public Henlth:f
Survice is respunail le for itn eqguitable uee in civilian areas. (.
Ratloning of medical services may he nceded, The stamp-hook mothod S
wauld not work because you connot ration sickness. Misfortune hits unevd) :
enly. Some people need a doctor many times in a year; others, only occal
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slonully. Dut no one can predict “how much” or “how often.” Tiw !
way {0 meet the emergency would seem to ho to exerciso some control ¢
the movement of physicians both Into and out of civilian practice, plus n
“pooling” of medical services, hospital hcllmeu. and nurses In the ¢

' munity.

The lack of medical facilitics In the criticu) arens Iv 8 waur probl
Therefore, the Federal Government has & rusponsibility to help In soly
it. If the war workers and their familles uro left without modlcal ¢
their health problems will increasingly impedo tho war effort.

How the needs are to be met s the constunt concorn of the authoril
Plans are being made and tried in different areas. The sume plan will

- work everywhere. We must keop on trying, and meet situations as t

arlse,

The shortugo of nurses can he met. Wo have increased the yu
enrollment of studonl nurses by twenty thounnnd since 1940, Dy shorlor
the period of academic truining, wo can take on as many nu sfxty-five the
and student nurses in 1943.

But to lupply the armed forces and to stroich the romaining nur
wkill for civilians, we will have to uso nurses’ aldos niore often and In n
places. Hospitals, health departments, clinles, and induntrial dispense
havo scarcely begun to tap this potential sourco of holp.

We must all face this fact. KEvery profession Is loslng hoth Teer
and practicing members to the armed forces.

In any event, “non-profeasionals” are golng to hauve to take on a lo
Jobe which only the Initinted formerly did,

I wonder if the industrial hygienists have explored the ponlblllt;

N inducting non-professionals into some of your specific skills? :The s
. health departments and the Public Health Service have 500 former sa

men, teachers, and other “laymen” out tracing the infectious contact:
venereal diseaso patients, This job was once dolegated to nurses and doct

It an industrial hygieno service has not enough doctors or engineer
cover n large number of war plants, is It cconomical —-ln it necevsnry
professionals to o all the legwork wmaking contncts? Doen It take a do
or chemist to tell, un a first visit, that a plant nowils & thorough golng oy

‘Could laymen he lrulned to do that specife door-npening joh?

The Britlsh- have made medicnl eare aml enluterln norvien eompuls
In every war piant of 200 or mory workers. In this country, tho nulrl
program hss brought.about grent progress witliout eompulsion, but n
moro remains to ho done.

Industrial medical snervice nlso must be extended. Tiut {f that s t
accomplished, medical departments must tako n wider vioew of Lheir res
sibilities,

Tho shortage of physiciuns will mako it Jnader for planty to keep o
full medicul staifs. Now departments will nol tind it ensy to olitaln doe

Too few Industrial establishments had full-time modicu} aervico he
the war. A larger number had o doctor in o few homn 0 week to
curo of accldent enses. In fact, o) but & hnadful of Jdusteinl e
departments concorned themeelvan with nothimg bhut compensnbilo injur

I submit that in toduy's war emergency such unrostricted concep

i manpower conscrvation does not justify exempting the Industriul physi

. from Induction into the armed forces,

Couling.. n
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« Industripl med'cal departments should draw'.upon: local phynlch’nh‘z'{{.‘(f;‘
wherever possible. But under any eircumstunce; in-plant medical care,-ﬁ%'-';' '7;4 L
should treut non~canpensable illness on the job, Preventiva serviees should . “?‘-" A
by provided, h
~ Andiin boom torvns where there are not ennugh doctors, industrial phys. P
icians und nurses should give home care bulh to the workers and thelr 4% M, f},,

it

P

L0

b famlies, : . . Rk A
© L1 will go further, Where location permits, industrial medical service @Qt‘{{‘ﬁ
. should be spread to cover the employees of more than one plant. -In one .\e:‘:"&.:"'
L newishipbuilding town there are three plants. Only one has hecn-able to i I";' ek
*v got loctors und nurses. The lucky contractor cunnot.meet hin sahedules Pr “',1 ';R'\
“"“unlees the other (wo meet theirs, ,Proventable time.loss from sickmess in 7‘6;"{1‘.-’"'" '
.. the doctorless planty is holding up the war effort. Now why cannot allf'-""li
three gel together and make wome medicul care available for all the workers,. 47:
e sl jthelr families? Ty

3 et '
i, v 2" “The Public Ylealth Service has. been taking care of tiu United Stntes‘hd;; ‘;‘ ‘.
Coas} Guard families for soveral years, . STV
You in ipdunlry und medicine have a bigger task than saving that amnll C
smount of time lost tu preventable discases and accidents. Your assign- -
ment is total conservation of manpower. ol
l.ik.e military medicine, your task means "prevention and restoratlon.”
P’revention has lhe-!nigh objective of throwing around the soldier every
known health protection to keep him in action. If he does succumb to sick- . ]

* nesa, accident, or enemy uttack, the duty Is to restore him to action as . @ ¢ .
quickly as science, akill, and nature permit. . e &
" 4
) Your task is to do the same for the men snd women in our wor indus- . % d
tries—our industrial army without whom the Unlted Natfons eannot win. * ."‘
eyt e . " ,‘-' ey N ':"‘-' TN o 8
al; . Aot ce la TRYy-LL -
! ~ , . AT . PR AT R . k
' LT. COL. A. J. LANZA, M. C.: In sccordance with the spirit of the, .~ i -
times, the comments of your chairman will ho strictly rationed. 3;-_-'-1. Lo [
"_ '.‘.'v .

i h!r. McNutt referred to hours of waork. Three or four days n'go the‘.:"'-\-"-" -
Washington Post, on the front page, hnd two headlines. One headline -0~
stated Lthut one very cnnnent gentlemun, one of the leaders of our govern- - LA

y . ment, wished to inercuse hours of work, The other heading was to the effect 51{'-' "."- .
»“1hat snother extremely eminent gontleman In our government did not wish’, & ?)i‘,‘('ﬁ& \ﬂ. By .
- . to wcresse hours of wark. In thut situation lics the erux of the matter of!]l:’,;“';'ff" LR 4

‘ 'I‘mhulrinl fatigue, and without any more ado I am going to introduce Dr. - -
Selby, who will leac » discussion on hours of work and the rotation of shifts.
’*s"&vz!-s‘,:iaaf »

Y "l . B ;. ) i . .""{‘ﬁ.’:"'{ l,,"
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. nuswer, | wish this meeting hud como flra)

FATIGUE IN WARTIME INDUSTRY
(Hours of Work and Rotation of Bhifts)

A Panel Discunsion with the following purticipants: i
C. . SELBY, M. 1., Meldicnl Consultant, General Motors Corp., Presidi
W. A. SAWYER, M. I),, Medical Director, Eastmun Kuduk Compuny
NATHANIEL KLEITMAN, Ph. D,, University of Chicago

WILLIAM H. FORBES, Ph. D,, Hurvard Fatigue Luborutory

DI, SELBY: The panel consists of Dr. W. A, Sawyer, ’rof. Nathat
Kleitman, and Dr, William H. Forbes, Thoy uro prepared to respond
questions from the audience. The discussion will he unrchenrsed and 8p
taneous, } hope. [ wish it were possible Lo offur you n reward of n memt
ship in the Foundation for the question which will stump the experts.
can offor you, however, a competent answer,

1 would like to have the panel of experts dofine faljgue In n war ind
try. Perhaps Dr. Forlies can answer that.

DR, FORBES: I don’t think that fatigue ln industry is one vinglo ent
It should be divided for purposes of discuasion, In my oplnlon, Into at ki
three entegorics: first, physical futigue; secomd, mentul futigue; and th
what I should like to call nervous fatigue.

Of these the last is by far the most important, Tn modern ndus
physical fatigue has become relatively unimportant by the intreduction .
very large number of labor saving devices und the use of eloctric po

- Even when physienl fatlgun does oceur it is of fur less importance thun

vous fatigue, partly because it is so easily romudied. If it is clear th
man is out of hreath all day from the work he ls doing, something is d
commoanly, to make the work lighter.,

Mentnd futizne 1 would like Lo skip over. 1t is n type that T thin
relatively animportont, coming only from long hours of upplicntion to 1
tn) tusks, without particular nervous strain. | would hike to Invite
attention Lo nervous fatigue, that which makes « man sny ot the end of
duy, “1I'm tired.” In the great majority of cases that js the rensou.

It comes in mild degrees, as is natural.  IL comes in mujor deg
however, from working under conditions of too grest straly, emot
slrnin among others, snd in uncongeninl surraundings.

I think that is about all T ean do In the way of definlng futigue,

PR, SELRY: [t s quite evident from what the Doclor says tha
futigue with which we are eoncerned s that which results from cemot
conditions, or condilions cnusing emotionnl disturbunces, 1 think that

n very good question, hy the way.

DR, L. D BRISTOL (American Telephony & Telogeaph Campany

u mueting tant night In Now York o question wiun ssked s which T co
Phe guontion in, how

mensure fatigue, norvoun fatigue, short of deerensed prooduction?
huve to wait for deerensod output, deerenned productivn for oviden
fuligue? What in the bent mensurement of 11
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PROF. KLEITMAN: We can measurs it by the number of mistakea the
person makes, and also by the speed with which he works, Speed and accn-:
. " racy are very good measures of fatigue. You don't have to bo at the point

of shoer exhaustlin ur complete failure, If speed doerouol and accuracy
" decronses, then {aligne has set in. Actually, of course, sleepiness s o,
pretty good Indication of mcnp-clly for work. A person that is lleepy.|( .
yawns all the time, is definitely not in condlllon to work ﬁ
.
DR. SAWYER: May | put in a word from the prncticnl point of vlow?,.ﬂ‘...
1t svemns 1o me Lhere are some other things we can think about. That it 4“!]
£

the question of the number of accldents the man has. The ‘amount of timo? “o

be loscs on the Jol may be related to the fatigue queltlon, and his lpollugo 1‘4\ -,‘

of work slvo. o ; ,-.'\: s

ST
DR, SELBY: When | get tired or fatigued, I got lrrltnblo Is that some- .'.

thing to he considered ! The panel suys “yes.’”

MR. JOSEPIl PAPPALARDO (Hawley Products Complny) How long . ,,} h«%.
do you think it is practical for a man to work on, say, the lust shift, whon * 4- :h “-

fatigue becomes quite o factor? »

e
sy . o me

<
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PROF. KLEI'™MAN: [ would put It the other way. There Is more-, !“_:. iy
fatizue on the night shift to start with than later on,.. The worst trouble 7".':_-._".—:. .
Awe have today is the rapid rotation of shifts. Most poople are aceustomed {ll'm ;_,;( A
4’to aleep st night snd work In the daytime.- When they need to work at' 3.
night they are aleepy at night and they cunnot sleep In the daytime. A
person who cannot sleep in the duytime will naturally be slucpy at night. *;;

Mr. McNutt nientioned thé statement by the Surgeon (eneral of the. :
United Statea Public llealth Service ahout work around the clock. He '
definitely expresued himsell as againet rapid rotatlon of shifts. llow many . ‘-
peoplu hero have h urd ubout it or know about it? T don't think very many .-

o
So | would snawer your question in reverse. The longer you have him on K \“ R
the shift, the less Lo is likoly to be inefiicient during hin odd warking hours. w‘" .

do. In other words, there has been no attempt to educnlo both Iabor andti X @
mnungement to the dunger of rapid rotation.. ., 2 AN ¥
1t takes weeks for any one, even the fastest, to ndupt oncuell to 2 new ] oo
routine. 1f you pu¢ a worker on a shift for one week, hs is no good Neoxt. ‘.",'\r)‘ - 1
e M H v
wotk he will be helter. I -_ﬁ! ‘
1 am in favor of so-culled steady shifts, unchanged shifts, hut that secma to: ,,_, .‘ M )
"y Impractical for a variety of reasons, and so Lo compromlise, [ advocate” A ‘,’.,. ‘
Ir.frequent rotation of shifts, Not once a weck or two weeks, but once In” n 3(4-
two or three or four months—as long on one shift as is pousible under locnlz,y < ..
conditions. .

DI, ANNE BAETJER (Johns Hopking): 1 would ke to ask Profeuor.\
Kl:itmsn: how do you Iit that with the experience of Great Iiritaln in thek'a;
last war, where they found that the output did not decrunso at eny thne
swhen they had an elternating shift, sny, changing every two weaoks, whorun" !
it It wane a cnnlmuous night shift thoy found that the output decroasod, botll
for men and women?

4
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PROF. KLEITMAN: That Is news to me. I do knuw thut they use
two weeks rotution, bul from experlonco In thir country nnd clacwhs
is the steady worker ot night that han fower acchilents than the one
rotates very rapidly, -

DR. BAETIJER: 1 was quoting from Voernon's book and also fror
Industrial Heulth Research book, both the one published in 1921, afte
last war, and the recent one. Ieo makes tho definite stntement that on
tinuouy night work the output was lower thun it was if they rotnted «u;
night shifts,

PROF. KLEITMAN: There are other clements there, probably the
of worker employed at night. I would say the' jimportunt element |
Inck of community orgunization of leisurc for the night worker. 1
treated more or less us o socind oulenst,  And o rupid rotation hay th
its fuvor. It gives o man, under the preseat organizution, some chan
normal socinl ife ut two or three or four week intervals, But witl
present situstion, in boom arens entirely devoted to defense work, it
tainly should bo possible, and that is the job of Mr. McNutt, to org
soclal life on tho odd scheduls to make it livable and acceptuble, it
exuctly deslrable,

DR, SELBY: Haus the pancl anything olue to add to that? For exa
docs the type of work huve anything to do with ft?

DR. FORBES: It scems to me thut the question originally usked cu
he unswered without knowing the type of work involved, und that ench
of work has ils own maximum hours, which Is reluted to its difticulty
to the variety to be found in the purticulur Jub. A furmor, for instance
wark very muny hours, even probably on u night shift, in comparison
pilot of an airplane, who is probably Ineficient. if he endeavors to work )
thun something like 100 hours a month, 1 think thut the kind of work »
be tuken into considerution when nny sueh question is nsked.

DR, A, G, CRANCIH (Union Carbide swd Carhon Corp.): Just
obscrvations hased on experienco for somu yonrs with n concern thal
general mechanical work on a sduy and night shift hpsis. ‘They ado
finnlly a four week Interval of shift from day to night. It gave the
un opportunity to enjoy duy life every other month ml work vue full
on night shift. Thoy adjusted to IL very remdily. Thoy had a 2L-lour i
val on changes of shift, ‘They adjusted very wall, the men all liked It,
disd well on it, sndd we had no grcutcr accidenl experience at night thw
hadd on the day shift.

In another Instunee, the night ‘-hln. was louger than the duy shift, v
their set-up, It was o Li-hour shift agalnst w 10-hour day shift. Thul
had.  That was machine work, and they had n wmimbur of very sovere
dents ou the night shift ny compared to the day whift. ‘rhe men woul
carelens townrd the end of Lhe shift und overlook onlinmy preeau
which the day men neldom overlooked,

Anothor thing was that thosa night shift men, to o Inrgo cxtent.--it
permanent, not shilting— did wanl lo enjoy cortuin duytime aclivilics.
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EXHIBIT
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y- “‘A‘.. v, ., el ? . ._‘, .,. . . v it ‘.i“ s
DR .y a0 Wb iAo e ¢ o B o &, R
an ' r ‘sleep. 'n,.,‘,-w.." ‘siseping from four’to' .. DR. FORBES: We endeavorod to make  lal.oratory study of the o

" fime came out of thelr period fo
" five hours out of the 24, working 13 hours, and it was not good. [ know

that this did not work ont well,

of age upon capacity to continue work for lung periods, hut we used pt
cal work, because physical fatigue is the only one that we have heen
to measure with any degree of accuracy. Wo were wurprised by the
" that for long continued physical offort of low Intunsity the peak of oflicic
- seemed to be reuched at a inuch oldur age than wa had expacted.. Sonetl
:s . probably in the nelghborhood of forty, rathor thun as we had -expecte
. ~the twenties, That applies, of course, only to physlcal futlyhe. I d
"*know whether nervous fatigue followa the suine pattors. .

While it js certaln that the vory old gut tired vasily, ] nii not at

convinced that the age group of furly to fifty lu cusily fatiguahle unless

. rate of work la viry hard. I think a young passon, it Is fairly clearly sho

can work more rapidly for a long period. But if you atep down the rul

little, the oldor person will perhaps outstrip the very young. 1 don't tt

there is uny ndvantoge over peoplv over twunty-five, hut | think that
man of 40 Is often better than a mun of 20.

PRROF. KLEITMAN: 1 would repeat that monthly rotation js better

) thun weekly rotation. DBut as a matter of fact, when you change from one.“:
=1 rouline to another, it doesn't make any difference whether you ure n wor!mr:‘
'L'«'i or a"non-worker, a’ first you will be sleepy during your regul,r sloeplng_:.
'+ hours. A sleepy warker naturally is & danger to himself and his mnchine, ROy
L It takes time to adapt himaelf. There is absolutely no question ubiout it. The DX AN
fact that people wil* accept weekly rotation or bi-weekly rotation or monl.h!y v
rotstion becsuse of the wocial element involved is lb.lolutely true. They wn_ll l ;
pey for it, just us we puyrfor other things hy making sacrificen. But it is Ea
nqt guod, physiologically, to have a man rolate rapidly, . o R
1 The only difticulty, it seems, here, is what we call “rupidly.’ bomo,,'. e
! schedules require retation three times in one week, That, of course, is too }‘.)‘
" pwuch. But two or three or four months, 1 would say, Is probubly the best e

compromise between steady shift and rapidly rotating shift. MR. J. G. WRIGHT (Massachusetts Bonding and Insurance Co.):

Forbes has mentioned some hln&"ubo ‘{.\iw“'ﬁg ﬁﬂ

g S A ST

. . ‘A
W 1)y Ll it & L LV [ e bt

B AR R LI MRS vy e 3 woidi.” {sdnder 1t yvn of sthjy Iant mapesary.
ST n as the older ones, and .~ - -j" ' : N
- Ine younger employzes would not be Iatigued b soon B8 10 0 1o ocs, s sl ) . DR, FORBES: The studles that Professor Roethllsborger carricd
- yel the younger em>loyees S ¥ 0 " and which are reported In his book, “Management and the Worker," {ndjca
'.‘:-'““'k"" while T am up? It has been my obser- .- } : - on the whole that it was not the type of man so much as the way the n
1z And may I ask ln.o!hcr question while ‘l; . foterin and lunch -5 : {r. -7 fitted into tho particular group In which he wus working which was Imp
?'lY‘!-ip" In certain localities that the provisions m:h° or::vﬂded :or the day - .* i Vi tant in the alleviation of or the cuusation of futigue. If he fitted In pooi
3. Tooip facilities at might are not us sdequate us i O“hpt! corer lunches *. 1 ~ I -1t he wae i adjusted to his group, if he didn't work with them as a team,
! ohifts, which of course nre larger.’ I am wondering whether poorer S B W < 8ot tired irrespective of alinost any other factors. On the other pand, |
'f. are rjot a facter in the production of fatigue. Cy " NXilbed 5t ‘, 3 'Y man or woman felt that he was a necessary part of an organization In wh
M {, e t'ﬁl' Vi L both questions. 2 i-‘si? R ' © -“"he took some pride, he could do more work, under almost any ressons
T JPROF. KLEITMAN: 1 would like to say:something ‘on q AL 2 VIt conditions of environment, than he could In tho best possible conditions

: ‘Dr. Lipman uifl yuunuor_peoplf are more nnx.:o;‘u f‘:)r ;t}c:,l:.lullllf;‘,u\:mz}: ' environment If he did not fit Into the group.
_uvuslly goes on in the evening. For thiu renson it has bee : : 1 was referring to this when I said that emotional strains were probu’

eople are more willing to work at night and will do so elpeci_ully il a little ‘., ; -.;.;'_'» - - , .
::;;rp. sy iu offered. In many plants they have found that their older work.;;;‘u}"éf;.)yz W0, 1.} . ver)r,lmplortnnt in the causation of what 1 culled nervous fatigue. .
S g SRR BN tPN

] '
:,

" ers do very well on the go-called undesirahle night hours, _ RN T . . "

The second item you mentloned is o very important one, not only un to . ‘J" ) ..-,f;, ey 3 - MILTIARMON SWART (K and S Restaurants): 1 would like to psl

2 feterins hut health service. Nurses may not be on duty for first afd. 1 %7 el s R+ | questlon on nutrition. What investigation hus been mude of the effect

cy:uﬂv::r.k. sround the clock y.ou huve lo organize all the services around the {1, *i f° ' AR proper employce feeding In preventing fatigue, norvous as well ss otherwis
clock. That has de Wnitely not been done. ‘That is another renson why the. ' R £

y DR. FORBES: I can moroly sny that varlous people have warked on
Huoggurd and Greenburg published n book about three ov four yours ugn
diot nnd the warkor. T helieve the title §s “Diet und Physlegl EfMelone,

x% Then V'rofessor Roothlinhorger's bouk that T just mentionad, “Manpgeni

L 4. ‘.l',',. and the Workur,” duscribes a serivs of experimonts at the Huwthorne ple

Y7, of Weslern Eloctrie Company, In which they tried  lnrgue varjoty of fu

o . Inga, Thoy guve workors two or three menls n duy and thon thoy stupp

'- It up to six, and they anulyzed the results. I'bo differencos with diffore

numbery of foedings do not seem to he closely rolated to Lho fomlings, m

PN vided thut the mien get enough foud nt the mnenls they do tuke. [lowev

night shift is undesirable.

. DR SAWYER: 1t scemy to e that the older indiv:dlutll muy‘m'zﬂbur}' i
Yy utigue, possibly, than the younger person on, certain Lypes of.joba.p;
i!: ’2‘1%};0:\0?:{!“ wu‘: expr:ued in Toronto the.other.dayj which 1 thought was
"?r-l.)mr Interesting, namely, that it mluh't bo well If we .wuulcl.lake some of {{
v ithése alder peoplo that we nro now taking Inte our organizations and koop“
Y thelr houre to perhin.ps hall time. 1l nomo of the womon work four hours i 3y,

a duy Instend of cight, becnuse mnny of these women coming out of homes |I\-

-are not accustomed to routing fuctory work. Couldn't we use n great clt:u!gf,:' ",.,
t

>
o~

S =

ot T

i'Cot nan-hours or wemun-hours in thut way? 4 ish .i':,',';i. :.é;'“"‘:':‘CIL'"'- ‘:0‘"“'!"'1 very productive of fatigue.

." . tot . * K] vyt -", 4 .‘.',' e l_' . o ‘
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~' . MR J. DEWEY DORSETT (Assn. Casualty:'&*Surety Execntives):§®
1~ What part does our present day thinking play in the matter of faligue and
t.d short working daya? 1 am told that the farmer warks' from sun to sun and 2 ,:r.7~
" ‘certainly the boyn in the vicinity of Guadaleanal Island and the Solomons 5 1. i

stay on the job for several hours per day. Have we been coddled in thlla&;-

'4;country a little tvo muzh in the pust scveral years?

'_.JL; . ,... . ',' Co . .h "$$‘£
% PROF..KLEITMAN: I don't: think you can compare a farmer: wit B ipat
<1+ factory worker., He very often’ works for himself. He takes things easy.:

1le‘works in the ¢pen. It is an entirely different type of activity than fac.'%
o ,tory work ut a bench or machine, which is rather monotonous, very often

.3 involves repeating the same thing for hours at a time, Jag oy

v . DR, SELBY: Did he answer your question, Mr. Dorsett ?

, ' MR. DORSETT: No. Having worked in a factory for niore than eight. "},‘3: f;? .-‘
- *“hoyrs per day, it doesn't. : St

1~ o L

Vo
-

(503

.. DR. SELBY: Will the pane) venture sny other responsec? Have the
‘'« workets been coddled, 1 think is the question.

i,

Y% MR. DORSETT: Not only the workers, but all f ua. .. Y
.J“.'q“','._h- . ' R ' . .
»..»43 .DR. LUDWIG TELEKY (New York State Department of Labor): I.
‘} }r;ldo an investigation many years ago about day and night shifts, and we.f, J-
* ya found that physiological changes in changing the shifta aro mostly evident ! . . t‘

".‘?‘,"{vi!hln one week, mostly in a few days. | agree entirely with Professor’; - - Az 3
!/’ Kleitman that changing of the shift every week Is too much. I think every - N &
'*{;'lhree to four weeks cerisinly may he the most nearly perfect one, bccuusc.:%.‘ i X
231 contorms with certain English findings. . Tk
.iggig.\ I think it is well to change the shift at 12 o'clock at night. 1 belicve .u.‘-;,“; .
"r"'th’ut fn this*way two shifts have an advantage. 1 thln\_( it would'he vory %“:‘;'-"'.L o
* “Inléresliung to see which one la better, to change the shift at 12 o'clock at ]
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{'-} Yifght or to change the shift at 10 o'clock at night. )

s ,,"'"'. A third question is the question of the meals between shifts. i

‘..',r.;_-,(nch.vcry interesting investigations of [{aggard and Greenburg, el
_“ }wo _men have forgntten something, that is the same meals and the same ", +

eop time. We linve a lot of Investigutions which show us that short rests )’.’f‘-:&“'&
. ‘;,{":“ o

I
g

but thoseV™ “. 71 \

Yy
¥

Ii 'i{n the working time are very useful for the efficiency of tho worker. l% 1 :
¢ ' .
kK .

»" bellave that this combination of short rests and small or large moals betwoenl 3
' the ahifts is very eMcivnt for increasing production, 3.

1
*
v 4

« .. DR.SELDY: Thaok you, Dr. Telcky. 1 regret that there in timeo for no~"“§‘_~ .
«***more discusaion, ' YN
“'AY" Manuseripts which wero prepared in connection with this panel will F)e.'-;g";;fe;g, B
o {vuh“lhed by the Foundation. ?;..
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A SCIENTIFIC SOLUTION OIF THE MULTIILE SHIFT IPROULEM

NATHANIEL KLEITMAN, I'h,D.*

In the ordinary routine of existence certnin hours are customari
allotted to sleep, work, menls, and leisure activitics. By following such
rouline for many yeurs one becomes attuned, us it were, to a cyelo of exi
tence, which is reflected in his remdiness to work well during the workit
hours and to sleep well during the hours usunlly devoted e sleep, Ti
present emergency has necessitated Lhe employment of twa or three, or ovi

" four shifts, in enrrying out the Prenident's roqjuent to keep Lhu plants gol

twenty-four houra a day, scven dnyn per week, The Introduction uf multip
shifts has brought up a number of problems wilh respeet Lo work ot unusu
hours und the necessity of udapting one's olhar duily netivitlon 1o the ne
schedule. A variety of practices hnve been ndopted In varloun ostublis
ments, the extromes of which are very frequent rotntion of shifty on o
band, and the maintecnance of so-cnlled “stomly” shifts wn the other,.
muny cages the pructice was the deliberate eholee of the wurkurn themnelve
in others, the shift aystem chosen was whal the manugement or Jub
lenders thought would be best for yrentest produclivity.

When n night worker complninn of his tuabllity tu :deep well in 1)
duytime, he therchy unintentionally conveys tha informution that he Is ver
sleepy at night, when he should ho wide-awnhe wt hin hogel o muchin
Thiy is becnuse sleep and wakefulnous are mutunlly camplemicntury, cons!
tuting the two phuses of the cyele of existencu, like the trough wnd crost -
u wave, The sleepiness of the unhuppy night worker ix not only due to h
working during the customury hours of sleep, hut also to the fuct that |
slept poorly the day before. Thus, un acceptublo solution of the night shi
problem should have a two-fold elfuet: Greater wakefulness nmd efficien:
during the new working houra ud hetter sleep during the odd sleeping hour

To golve this problem intelligently we mual know gomething nbout U}
working of the humun machine, the manner in which we adjust ourselves
a schedule of living, and the case or diMculty with which this schedule o
be changed. Al birth we spend mont of our Lime in nleep, nnd there is 1
evidence of any twenty-four hour eycle in our bodily activities. We a
however, horn into u world which Is run on thy routing vf duytime wor
evening leisure, ond night sleep, nned we very early in lifu are subjected
an enforced schedule of hours in conformity with the hubits of our elder
As n renult, already in the secoped your of He we have n well establish
twenty-four hour or divenal eycle of existence, We further lfortify th
cycle by’ regulnrity in our duily schedule of living. This Is especinl
nolicenble in children whose hours ure controlled by their elders, in that th.
gel sleepy (the udvent of the sumdmun) at 4 very definite hour nnd, if ke
up beyond that hour, show themselves to ha rather unmanageable, wlthy
they nre well bebuved during their usuul waking period. :

If you look ut a clinienl or fever thermometer you will natice sn sree
ul the M.6° I, mark, ANl the lines snbove thatl wark are in sminous
These markings have erented the utterly fulse impression that the norm
tempernture is sumething guile fixed, Actually it is ne moere constant thu
for instunce, the pulse rule, the two incidentully vurying in snime munm

. ll-:;mrlnu;;gl of Physlology, Univernity of Chibeugn
A} fg 8 s, [
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Instesd of & norms! body temperature. we h-vo . bmponture range, Vlr)"
ing for different people, and for the same person at different times. .Thi
range ls about one, two, or even three degrees F, over u twenty-four hour -
period, and the change in body tomperuture from hour to hour is such as to ' AN |
creste what we csll n twenty-four hour body tomperature curve. Under’ A I
ordinury routing conditions of existence, the peak or plateau of the tcmper-:.f ..,. Lt
sture cutve is l’chhLd some time during tho afternaon, usunlly between R
1:00 and 7:00 P, At that time our elliclency is greptest, Tha minimal
body tempenlure u reached during the early momlng hours, somewhera
hetween 2:00 and 65:00 A, M. 1f one stays awake overnlght those are tha’
~hours of worst incficlency and greatest difilcalty of: remaining .awake,.Ju*¢
When one adjusts himself to s new routine of exlatence, with other than!/ f‘ it
customary hours of sleep, work, meals, and leisure, one gradually acqolros 3% d:
s body temperature curve, wlth the hlgbon elﬂcloney and loss sleopiness L0507
durhny the new activily honrs and just the npposite durinu the now sleoping ™
lhiours,

A varlety of physical and mental tusta have domonltnted that hardly “{
anyone {a at his hest immediately on waking up In the morning. In fnct,:
performance at that time may be as poor or poorer than just prior to going -
to bed the night tefore. However, from thia low level of performance, one ;.’
shows a gradual Improvement, reaching a peak or plateau of greatest offl- ';{. SR
cluncy sometime hetween noon and evening. Beyond that, efliciency again ' o
fsils off, and al » certain hour, In people with regular hahits, a satate ot O
drowsiness develops, und the lndlvldunl unually retires at that time. If,
huwever, one ls Lept awake during the entire night, he will show an ln-. . _-
creased progresnive drop in performance lietween 2:00 and 5:00 A, M., but. 1
from then on wili show an upward turn so (hat at the tlime of his unuul
swukenlng, his performance will be nearly as good as It wos ot the hedtimo ) P
the night before, HBecuuse the twenty-four hour eycle of sleep, work, menls, | 3 B
and lelsure is not inhorn, hut Individually developed by following a doﬂnlte & '
.Toutine, it can bt displaced forward or backward by fnm\funy follow!ng%
s pew rouline, LI Ry

How can these fucts be applied to the solution 6f the multiple shift l
probilem? ot b

The application of these facts to the solution of tho nwulitiplo shift prob- ~ |-'_, “y
lem has two asprets: (1} rotation or nisintenance of shifts and (2) shift AL

distribution ur ti ning. YL
Al

Notation or Maintenance of Bhifta: . N M\ t;;\’;n,xd:” i
It takes saveral weoka for a new 24-hour nlow-work-mnh lolaure eycledf 1T 8
to bu properly established. Such achievement Is wholly Imposaible under the ! "'

system which prevails in some establishments of weekly or hi-woekly shift | r .
rotution, because the individua) 1s not given a chance to adept himeelf tos¥? .
& new routine. e cusontially remuing on the customary cyelo of duytlmo
work and night-tiine sleep., This makes him dlslike work,at odd hours, .
* causes hiin to be uleepy at a time he should bs wide awnke and wakaful when
hie ahould bLe sleeping; it leads to a decreaso in production ralo.and a grealor
tendency to accidents, ‘The way to overcomo thle effect.ju to kuon ‘eagh
yvnfk(-r on & given shift for ax}cwh-d perinds of "mo. Blnco routh o A

shifts In very often sdopled as a measure of faimeas to.all workory,' hxo y

principle of equa ny of treatment can o prenerved by having the workers vy
change shifts once in soveral months, instead of weekl, or, ;wun dayn, ,.'I'ho ALY
. o'.\ ,snl-. K e i
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hange in shifts can he staggered anid made to coincido with short period:
b! vacation, in line with the suggestion that vacutiors should be distributec
around the entire culendar year, instend of concontreled during the summer
months, Where the workers themuelves prefor it, the maintunance o
“yleady” shifts, with no rotation whaluoever, cun hu accomplished with due
regard to seniorily rights. Whether the shifts ure “stemly" or roluted
some effort should ho made to modify community lifo to tho extent of mnk
* Ing leisure nctivities at other than customary hours possible.  For Instance
_broudcasting companics might be induced to muke transeriptions of thel
.. popular evening hour programs for rebroadeast during the nfternoon une
- *Iate night hours. Moving picture shows could I extended cither way hy
few hours, und partics, group mectings and lectures organlzed with an ey

to the leisure hourn of cach third of the working population,

Bhift Distribution or liming
It {y clenr onough that a porson working frmmn midnight to H:00 A, M
which Is the customary night shift, inakes hin now work porlod colneid
almost completely with his old sleop period. It I8 easler to adjust one’
self to another ehift timing In which the displacement of the cycle is smalle:
Tuking, for example, three eight-hour shifts, the following is suggested:

Red (Sunaet) shift. Working hours from noon to 8:00 P. M. Evenin
and enrly night free for lelsure nctivities, Sleep from 1:00 or 2:00 to 0:0
or 10:00 A, M.

White {Victory) shift. Working hours from H:00 I’', M, to 4:00 A. N
Sleep from uhout 6:00 A, M. to 1:00 P, M, Aftormoon amd early evenin
freo for leisure,

Dlue (Duwn) shift. Working hours from 4:00 A. M. o noon,
in tho ufternoon, Sleep from about 7:00 P. M. tu 8:00 A. M,

This shift timing has n number of advaningen. One of the disth
advantagos is the relntively small diuplacement of the customary sleepin
houry, ne no ono s compolled to sleop In the wfternoan hours, when it
hurdest to sleep. Another advantago fs that I alue maken shift chiangin
full at hours which sro not general community runh houvs,  If soveral plan
are lacated In the snme vicinity, tha transportation prablem created nu
require the White-1ue nhifl change 1o he staggored from afwut 4:00 to 4:
A. M., and the others correspondingly,

‘The wpeeinl advantages He in the appeat of vach of |ln we whiilte to e
tain groups of workers divided uccurding to axe, lutorosts, family sluly
and receeation hubits. {4 mauy he painted out that cach of tho Uthreo shil
should appeal to the following gronps:

The Red shift will appeal to young unmarcled men and women who i
to have their recrention lnte in the evening, as it would ennble thom to st
up to or beyond miduight and sleep Inter in the morning,

The White shift will appea) to middlo-aged Individunls whoss social 1:
hay altered. As their ehildren have all grown up they would not be
turbed whiln sleeping during the forenoon hours, They would have
afternonn froe, un they would not be due to hegin work until 8:00 P, M.

The Blue shift (s in very well with the nehedules of famiiies of t
intermedinte groups, whore there are smadl ehibdren,  The father could
to hed carly in the evening at the children’s retiving tisme,  Ho would rety

Loinut

",; v o from wark shortly after noon and have the afternvon frec.
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" tolal of forty-two hours. After twenty weeks of work one would thus put in .

840 hours, which is the same number that he would put in in twenty-one .7-
He would then have earned nnd receive a *
week's vacation, and if rotation of shifts is adopted, the ehunge cun be mado
By having twenty twenty-firsts uf the whole
With the

Of course, severs) members of the aame family, even though of different

ages and interests, will probably choose to work on the same shift.

With five eight-hour working shifts per week, the weckly holiday of -
two duys may have un upsetling effect on the establishment and mainten-.
ance of the displacement eycle, in that it is too mueh to uxpect workers to.

stay up during the odd hours which they dovoted to work during tho five I

duys preceding,

it haa not yet been ndopted.

continue without iterruptions on s seven day per weok basis for a number
of weeks and then he given one weck's vacution, but that is w matter that
has to he settled Jocnlly, with the cooperation of the workers themselves, . :

and ls certainly more feasible in certoin types of work than in others.

In special sitcations an acceptahle solution of this problem is to insti- »:
tute four six-hour whifty, esch worker putting in seven days per week, or & i

weeks st forty hours per week,

alier the week's “racaution.
force working, one: twenty-first can he off on wuccessive wecks.
four-shift arrangement, the distribution could be as follows:

A. The Red :hift: working hours 3:00 P. M. to 9:00 P. M,
Slecping hours as in the Red eighl-hour shift.

B. ‘The Whit: shift: working hourn 9:00 P, M. to 3:00 A. M.
Steeping hours ny in the White cight-hour shift.
C. The Blue shift: working hours 3:00 A, M. to 9:00 A. M.

Slecping hours u little earlier than in the Huo eight-hour shift. ;'.‘ L
N L)
M.. 'P

.“._f.’ ‘1‘:' D. . The Gold (Sunshine) shift: working hours 0:00 A, M. to 3:00 P,

!
]
/
r

3

Slecping hours, as ususl, at night.

Some industries muy find it impossible to run their machinery contin-

uously and may huve to ndopt two ten-hour shifts. These shifts could be 4{{&
dlstributed s»s follows: avi.
N
A. The curly shift fram 4:00 or 5:00 A, M, to 2:00 or 3:00 I, M, 5 ’ »
. The late shift from 2:00 or 3:00 I*, M, to midnight or 1:00 A. M.. _v.';',)".'“ AN

or of infrequent ratation,

In sum, the scientifie solution of the multiple shift problem j»
up with the number of shifty and the duration of esch.

cloments nre n minimum dinplucement of the narmal eyele of netivity nnd!?
s sutlicient time an the vdd schedule of hours to enable the individusl to "y
“ wdjuat himself by not onuly developing, bul vlso keeping the newly enlul)-.r_‘f!:_.A

VY3

* hahed eycle.

One answer to this problem is to decrease the week-end " ;‘*
Lrenk to one duy, nmd the forty-eight hour six-day work is coming, whore '
The elfect of the common tendency lo revert i
to "comnmunity” 8 ceping hours on free days Is minimiced, If the sleeping’

7 '.¢ By this arrungement no one would be expected to work during the ™ ,
early morning hours of greatest inefliciency. Tho shifts could he “ntoady” . &3¢
[]

not bound N
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I wish to acknowledge with thanks the aid reccived from membe;s
the Staff of the Division of Labor Standards of thz U, S, Department
Labor in preparing this outline. .

‘The observations und experiments upon whic’: these recommendatic -
are baned are describod fn detall in Chapters XV, XVI, und XVIII of 1
book, “Slecp and Wakelfulness” (University of Chicugo Vrows, 1039).

Appendix: A Form of Appeal to tho Workors
A. Rotate shifts once in soverul months, If ut all, .

B. Abeclish the “graveyard” shift by 4 A. M., noo, und ¥ I, M. sh
changes.

.

C.‘ While on a certain shift, sleep during the same hours every i
fncluding your duys off. Sclect & schedule of meals corresponding to yo
working hours and malntain it at all times.

D. Induce your family to adjust their uctivitics tu your schedu
Creuto “neighborhoods of Lime”"—asnucinte with othors on your thg routi
Develop community activitios, club meetings, tournaments, loctyres, a

. movies to coincide with your new Jolsure hours.

) E. Above all, observe regularily in your dally routlne of work, mea
leisure and sleep. Remembor that a sleepy war worker Is Ineflicient a
likely to harm himsell and his machine, but Is & big help to the ecnemy.
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: o , l'YI E3 OF PATIGUE IN lNDUBTRY E 4 'T:' e --' " i cult is the provision of an emotionally satisfactory life outuidjc of the facto
. S LN AL Supervision can play no part In this—it will defeat the abject. About
e . WILLIAM 1I. FORDES, Ph.D.* L o e ',".‘n-..,';}};f-gﬁl & that can be done is to try Lo ussure good housing and good surroundin
’ E ¥ r-',""“ l",ii" ) Sometimes n personnel divector cun ho helpful.  Other steps which should
Itis s -erloun snd common error to think of htlzue u ® -Inxle enllty. ST -";’13": : taken, though they are of less importance than the two preceding ones, 1

b
It la,,0n the contrary, a general term covering very diffprent conditlons g.( to provide rcasonably comfortuble working conditlons, ndequate lunche

N.:

Wh‘Ch ariso from different causes and require different tteatment,  For the ) N Al pluces and periods (und in some industries other rest periods), and whi

'EDUYWOM of {his d scussion I should llke to distinguish between' U"“ mnln{. .ﬁ V? - possibie to ses Lhat the facilities for transporting people Lo and from we
nypu physical fa fgue, mental hllzue and norvons fatigue. B -'i“- {2 4“ ,'*' {w by are reasonably quick and adequate.

i . Phyaleal fatigne Is due to continued and hard muscular exercise, *-When &ngﬁl-fi#' . ’ - I have assumed that the pay and working hours nre satistactory. I

* Rl experience of the English hus ahown that in most industries iU is proba!
‘ unwiso to allow men to work over 60 hours a weck ns n regulur thing. S
daya off and occasionnl longer holiduys are cssentinl. Women o not dif
matkedly from men in their ability to stand long hours, but iU must

*prgnounced, it la «lways recognizable, and in a rough way measurablo, by *h:‘."ﬁ
"thc Increased ventilation and heart rate and the various well-known changes™ l}; thn

+in the blood (increane of lactic acld, eic.) which are found immedintely after Yyt
- vivlent exertion. It is of great importance In troops, and formerly waa:' Ao’y

”:._.-, - -..;t“.é'

, important in industyy—probably still is in China and other heavily popu-~; 'v!_! ; remembercd that many of them must do a considerable amount of hou
~ lnl;d but non.induntrialized areas.. It Is not of any fmportance in the mod..tl “__’ix.!' . . work, cooking, or marketing in addition to their work in a fuctory.
> ern industries of this country, where for ten cents enough electrical energy: f-,-4 i&' In short, there is only one type of fatigue which is of paramount fmp

tance in Industry. It cannot be whally avoided, hut it can ho minimized
anything which will get the men working together contentedly nw an inf
mal and spontaneous team.

can be purchased to do the foot pounds of work which a strong man can-’!
barely do in a week. Relutively few men in Industry do more than twenty f ot
percent of the physical work of which they nre capable. In the rare circum-.; f!
stunces in which it does become an important factor the cause and trentment
of the condition are so clesr that the situation is remedied as soon as possi- '
’ ble and without expert advice. Even whon asevere and repested this type of 'n.\j. .
. {atigue has not been proven to have harmful effects when uncomplicated o::
.'by othe types. . ";';'

A Mental fatigue Is a condulon which arises: after lonc-continued monul';":(n R
wo;k whicl does not involva. any emoliona} a!.uln. . It {a='of very mlinor | e
i impdriance In industry. It will ocgur, for example, in & man who fa wﬂung‘
r1irpt'hiy lelsure a book or rcport. In which ho .Js Interpated but upon which .,
sengthing depends, st is of ‘vio consequence to him when or w(uthor the book%‘

,[l pnllhod ’l"plq type of lutlzuo cnnnot be measurod, objoctivuly. 1

Nervous hu:ue fs the type which occurs Wlwnwor there is groat’ prel-ﬁ : .
pure on a person to get as much-done as possible In & given timo, or when- é‘ SR
ever there Is much emotional lluln accompanying the work It is of enor-i : y

. mous Importance In industry, inifact, it is this kind of 'fatigue that almost’ {
 yveryone refers to when, at the end of a day, he says, I am tired.” It s - e ,_.5_
hard to decide whi:zh of the thres maln causes of nervous fatigue—pressuro 3 B S L' )
“to work at full eapacity, smotional straln, or numerous Imperative and die- "I“u "5

“iprecting stimuli—le the most important. All entpr into tho plcture and?y ﬁ "
"ollan ars accompanied by some “physical’ and “menta)” components, 'I'hero'.. ?'\
. is no objective measure of nervous fatigue, but dlantlufuclhm irrltnl;lllly\ e
.uiid liatlessness ary common symptoms. it Ih‘
. Slight deggeet of this condition are normll h-rmlunu nml unavoldabloit

st the end of s day's work, -Murked dugrees; hovuvo;, are ypry undpolrabl,
' ‘Iu-dlng to dluontont accidents, {liness, snd ineMelency. "The mogt Impor’hnt‘f
. .ulnule step wh(ch vun ba taken to minimlzo this tyge of fatiguo is the vory, 4
I\ (fitfcult ‘one of developing.and foptering a spirit of .spantancous caopuration’
lnd Priqndnluh'wllluu the group.of workers, and harmonious relatiqnshipeé:¥at
ﬂuwho ‘{ompcn and m-nuemoqt. Next ln Imporunce lnd svon mou dIM-3 k4 -

LT. COL. I.LANZA: We will now hear from Dr. Icving Clark, who
. many yeara has been [dentified with the Norton Company, md {n one of -
plonecrs in industrinl hygicne in this country.
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EXHIBIT

'..‘ . ) N ~‘f
HEALTH HAZARDS ' IN.THE UBE OF'ARTIF!CIAL
ABRASIVE GRINDING WHEELS .

W. IRVING CLARK, M, D.*

Grinding wheels are very important cutting tools in modern Industry. ':'

They are used to cut, shape and smooth pieces of stesl. They are versatilo, ¢. - °
being capable of removing quantities of stock or of producing a mirror v;‘; ‘

‘finish. They are to be found in every shop where steel Is fabricated into :

machines, A

The total weight of grinding wheels shipped In 1941 by all American ,
wheel makers was approximately 78,400 tons. During the firat 7 months
of thie your the praduction was at the rele of 125,000 Lons n yoar, an .
increase uof 609 over 1941, This Is a good indication of the wllospread use
of the grinding wheel in the war Industries and of its vital importance in
the armament schdule,

{irinding wheels are used both wot and dry, When used dry a cloud -
of dust is produced unless the wheel is provided with a properly designed
hood and exhaust. When used wet there is little dost produced,

Iuat is the health hazard in the use of grinding wheels. The dust pro.
dJuced In industry by the vue of artificial abrasive grinding wheels may he
divided into the dust of the abrasives themselves, the dust of the bond, and
the dust srising from the object being ground. The ahrasives copstitute-
'-ppronmnuly three-fourths of the grinding wheel, the bond, one-fourth.

-

M ¥

o~
ne

-

The artificial abrasives in common use In industry are aluminum oxide :%:. ;!

and silicon carbide. The bonds vary from complex sillcates to organic sub- <7

stances. The mat:rials ground ars mostly metallle and the duet innocuous, "

The ciffect of the Just of the abrasives and bonda will ba discussed In this ‘5
paper,
In considering any dust, its effect upon the tissues of the oxperlmonul gt

animal is of great importancs. The dusts In question have been thus studied: 13 - y

st the Saranac Lasoratories by Dr, Leroy U. Gardner and his associates; In;
the laboratory of the U. 8. Public lHealth Service in Washington, and In.
laboratories In Europe. As a result of the study of the effects of many dif-.
ferent types of dust upon the tissues, pure Inorganic dusts have been gener- .
slly dlvided Into ahsorbitive, inert and proliferative dusts. Ly

Absorbitive dusts are those which disappear rether quickly from they:
(luuu and which cauze no injury. l . -:l'-Z.' b ivh il

* Inert dusta te:d to remaln In the tlssues but may be zuduully Yemoved. 11
'lhey provoke a 1light reaction hy their presence 'bhut this la not sovera’
enouph to cauae damage of any Importance and ls what mmight ho expected ;
in the cove of any non-jrritating foreign hody, Alumlnum oxlde, sllicon °
cartide, und the ~heel honds belong in this class, Aclive dusts produce-'.'
definite pathological conditions in the tissnes and thelr action leads to Injury
of the tissues, the formation of nlinarmal nmounta of connective tissuo and, :
in the cnse of frae silicn, netivate or inercane suaceptibility to tuberculosls,
The netton of the sctive dusts bas been theroughly covared in an olcullcnt
report by this ascoeintion.t

‘I'he reaction of lung tivsue to Inorganic minorsl dust dopends upon the

. ‘-un ten Campnny. . . q: .
DR FAR
’ . - '
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"type of dust, tho slze of the dust particles in Lhe air ironthed, and the

number of dust particles of & certain size present in the nir. Aus a result of
experimental work with animuls and of autopsles on human belngs It has
been found that few dust particles larger than ten microns onter the lungs
and that the great bulk of particles which reach the air cells nre less than
five microns in size. A micron is 1/25,000 of sn inch, so that the particles
can only be secn and counted by using a high power microscopo. ‘The pro-
tective devices of the body prevent u large number of panticles from ever
reaching the air cells.

These protective devices are the finc hairs of Lthe nose, the molst mucous
membranes of the nose and throat, the coughing reflex of the larynx, and
the cilia of the truchea and large bronchi, which by their whip-like motion
are conatantly removing mucus and inhaled particles from tho chast to tho
wmouth, Al theso Jmrrlors must bo pussedd by tho entering dust purticles
before they ean reach tho terminal bronchioles und the afr cells of the lungy.

Let us imugine that the dust particles have at last reuched the air
cells and from there on trace their course in the body. The air cell responds
to the presence of the dust by throwing off flat cells from its lining or Ly
extruding cells from the neighboring tissues. Theso cells are of a special
type and have as one of their functions the ability to move from place to
place through the tissues, and another, of being able to enguif or eat for-
eign particles. They are called dust cells. They absorb the dust particles
until euch cel! iy ulinost suturated nnd under the microscope appears filled
with dust. The cells remain for a long time in the air cell, but some slowly
move out of the cell, worming through the surrounding tissue and blood
vessels into the minute lymph channels which eventually drain Into the
large lymph vessols of the lungas. .

Thesue larger lymphatics are true vessels and through them the lymph
passes Lo the roots of the lungs or to the pleurn. They run along tho sides
of tho hlood vensols and bronchi, but the flow of lymph Is from tha alr celle
toward the roots of tho lungs. At the roots of the lungs the lymphatle
vessels terminate In glands which act as filters. The dust colls gradually
are collected by the lymphatics and are earrled by the lymph current tc
these glands, whoro they are caught and depoaited. This doos not by any
means oceur to all the dust cella. Many stop in the lymphutics or In the
lymph lslands and perivasculsr lymph tissue, or they may remuln In the
tissue apaces. In such cases the dust cells eventuully disintogratn, deposit.
ing the dust along the lymphatfc courve, As thu glands at the lung root:
become filled with duat cells there s hacking up of the lymph flow, so tha
more and more duat cells romnin in the lymph vusuels and lymph space:
to deposit their loads of dust, The dust partlelo itsolt provokes only a ver:
mild renction of the neighboring tianues, which results in thy formatlon o
a smull amount of ibrous tissue, often sa little that It cnn only he deteeles
by a microscopie examination. This nlight fibronis does not incrense,

Inhinled dust appears to gravitate to tho plenva and to noy nren of T
grude infection which mny be present in the lung,  ‘Thus fibrous tissa
which results from previous infection s marked by dust deponits.  Th
deponit of dust henenth the plenrn follows the. plenral drift of the lym
phutics,  ‘The low-grmle renction which follows in evidenced by varyin,
degrees of plearat thickening.

1€ through gross negligence heavy clouds of foa dust have been inhale
over a period of mnny yenrs tho amount of sear tinmue mny be congldernlile
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. The deposited dust may fill portions of Lhe lung and provoko by its mechnn- i,
<y, icsl jrritation & renl fibrotic reaction. Such w condition could not occur.
o “unless the worker was doing dry grinding with no exhausty for many yeara,
A greut deal of information as to the effect of dust on the lungs of '

humen beings has been derived from the study of x-ray films of those |,
cxposed, and theae studies support the experimental studies previously .
referred tu, »

« S)ywplome . b *

. The symptoms o! pnoumoconlosls from rrlndlng whoel dult are nn
‘unless the pauent hes had enormous exposure to dust over many years, ln

u.~

of a dry cough.
Sputum is not raised unlcss tlmu {s a complicating bronchitis or othor v
‘Infection of the chest,
» ‘.-'-.
';Il’lunlcll Bigns "\ K . .'.::'cel':
“There are no physleal -lgm ucepl In cnuowhlch hnvo had extreme l‘%“
exposure. Such cuses show an emphysematous type of chest with generul- ,
Ized dullness on percussion and with prolonged expiration. There muy be :
reienction above sml below the cluvich.s. but this is rare, us indced is this
type of case. A pod functionul test is to see if the patient can hold his
“lreath for 30 secomds. 1 he cun he is usually able to do his regular work,
Expansion of the hest may be reduced, but measuring the chest in insplra- - -
, tion and expiration requires cooperution on the psrt of the patient, which :
"ls frequently quertionsble, &; :
'] PR
. It pulmonary tuberculosis or bronchitis is present the physical signs

. are those of the complicating dlaeases.

*( -.:.5‘_

B Dh[nonh ' ' ~’.
1 ' 1. ' The dingngsia is made from:a hl;wry of npolun -nd Ly an x-ray. of ’il‘
oy |re eheat. ‘The examination conslsts, fAirst, of a fiat Alm taken In the posters.es. | -
5 t) or anterior position, in order to delermlne whatlier the chest shows aigns nhf:
: '_ necding further investigation. If the flat Alm la suggestive a stercoucopio
set of filine §s tulen. Frequently a picture which apparontly shows pnou- A2 .
‘ymoconfosis in the Aat film fails Lo show it in the more accurate sterecscopls X CSRIE
films. A latoral 3im Is nlso taken In questionable cases. Fluoroscopy is ’
Important to determine dinphragmatic adhesions,
. ." The roentgenologicel uppearance of the lunge of thuse exposed to the .
' artificin) sbrasives is us follows: [rregular exaggeration of the linear mark-% o
’~ % lng-, with possibly some beading confined to the trunks and some lncruucd
.. rool shadow. Such findings, while frequent among workers having un lnert
“dunt exposnre, ure ulso found in persons having no exposure to dust; and nro‘- ',
clussed as being within the range of healthy lungs and ndnexn.? l.' o
The most importuat complieation of pnenmoconionis is pulmonury tuber-
culosta, 10 is seldom that a0 worker exposed Lo Lhe artificind nhirnsive dunts .
, o incupucituted for wark uoless this disense is present, hat there appears to (r‘ v
e hittie more tubiereutosiy among lhua«' exposed to this type of dunt than In "(l'\)'f‘
) the general comnmnity,
i‘ * 1o the wummery of the Symposium on Tuliercploals fn lmluulry, huld's
. ‘ Sursune Luboralory in 1041, Gardner states: *0Of the dusly only those high
" In tnc 5i0, sro known to ulh.r auucepulnllly to tuberculasis nppreclably,’® K 1e
1
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The author would agroe with this from his personul experiende. I
other words, one would not expect a high percentuge of tuboerculosls amoni
workers exposod to the artificlal abrunive dusty.

The Sarunnc Luborntories hnve mude a number of utudics ou animal
of the uctivating eflect of inerganic mineral dusts upon thy tuborely buelllu_

In un experiment performed saveral years nygu it was fouml that th
inhalution of silicon enrbide dust uctivated an atienunted tuberelo hncilluy i
the experimentul unimal. There wan no activation hy aluwminnm axide dust.
This experiment has not so fur been horne out by the expurienca of two v
the largest munufucturers of artificinl abrasives in the Uanilul Hintos, |
both companies the incidenco of pulmuenary tuborculusis was approximatel
that of the population of the commumity. In vne compnny the Incidunc
was & trifle leas and in the other a trifle more.

The author helieves that those cunes which have oeccureed nro due to th
breaking down of n proviousy inuctive leafon as a romult of timo, or Lo Intoer
current infections, and represcul whal may bo expected In any commuanit

.of workers,

Pneumonia, hronchitis and similar chest infections do not apponr to b
more frequent smong those who are oxposed to the artificinl ubruwive dust
These workers do not appear to he more suscoptiblo nor dous thuir dlscar
appenr to he more severe or protrncted than among men employed olsowher

The only treatment for pneumoconiosis in proventive. Onew the du:
is lodged in the lungs it cannot be displaced but, as hus been pointed ou
its prescnce is in most cases harmicsy. The basis of prevention Is remowi
of the dust at its source, by the mcans of hoods and suction. This s o
enginecring problem and will not be discussed hered

The next best preventive measure is the weuring of respirators, Th
s difficult to enforce, as workers find them hot und in some types heay
Howeover, the respirator affords excollent protection and Intolligent worke:
ean be porsuuded to wear them. They are of purticular value when tl
workor must do some special picce of grinding work in which there l»
great deal of dust, and no exhaust ean ho provided. It must be remmember:
that the fine inhaluble dust particies remain In the sie na long as three hou
aftor n dusty operution hus been completed, so thut workers in the an
should wear respirators long ufter the visiblo dust disappenrs.

There has been s great denl of discussion as to whut is permlssil
dustinexss in the air of n dusty department. Hatehd has sct the figure
60 million particles under 10 microns per cubic foot of air as being t
upper limit of non-siliceous dust allowable. The minount. of dust |s dete

.". mined by u dast count made with the stundard impinger and counted on
. specially ruled slide with Hght fiek) illumination.

Dust counts, as an int

cation of the health hazurd, are on the whole unrelinble, They are weath
vanes only, an Lthey represent the conditions exinling ut the time of t
count il al no other time. A high count poinin to the need of engineeri.
corvection, hut a low count dovy not mean absence of hnznrd unless obtuin
ngnin and ngain. ‘The nmonnt of visilile dust in o good Index of the amon
of invivible dust present and mny well he used an an imlox for the neeys: Y
of w dust count.

There has heen a tendency in the paut to confuse tha pnoetmoconio
enuned by nert dusts with slliconin, n discnse cannedd only by fran ajllea.

Pneumoconiontn s n general term Lo indicnta that the lungs hicva inhal
somo Lype of dust, Silicosis menns that the type of dust inhuled contain
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" allica is known to be harmful, and alao to render the subject susceptible to ‘.~ .« -
o

fa

* eyposure to the constituents of the artificial sbrasive grinding wheel,

»

PRI A :

. . & : ol 0

"o certain percent of free l".lc;:..:.','A'l. the 'i.nhnlnuon!.é'l' dust containing free N

.of the artificial abrasives do not appear to be harmful if the exposure is;

dusta, two-thirds among thoso having na such exposure. ; Tho proportien of.

Ao b

pultonary tuberculosis, It {s Important to observe the distinction. The dusts 'IL.

reasonable, nor d¢ they appear to increase the susceptibliity to pulmonary 5.:
tuberculosis, )
)

) In order to check theae generally accepted bellefs concerning tho arti-: -
ficiul sbragive duuls, the author has written to the physicians hoading up : : ;
the medical departments of twenty-two companies which are the largest Sl
users of grinding wheels in the country, to find their experience with pneu- :.f“;a' '
moconlosis caused by the dust of grinding wheels, Elghteen replles wero W,
received. In no case was pneumoconlosls a problem and the Incldence of *’.
tuberculosis was }>w. Naturally these companies used the usual protection T
of dunt axhauats o nd reaplrators for speclal types of work, hut it Is oxtra. '-‘.'
ordinary 40 olitaln the ssime unswer from so many difforont Industriovs.
Seversl insurance companies which arv smong the Jargest und which Insure ;
ayninat industrial wceident made similar reports. They found disability
srising from the e of artificial abrugive grinding wheels was not one of |\
thicir medical problums. !

‘I'he muthor hss followed employces for over thirty years who have been .
expused Lo the int.alation of artificial abrasive dusts In amounts very much :
yreator than occurs in the use of grinding wheels. Tha manufacture of
these wheels ubaunds in dusty procesncs, many of which have tuken yeuars of -
engincering experiment to eliminate. I'rom his it would appear that the
experlence among the workers of his company would bring to light In v,
dramastle fashion nny severo health hazard due to the Inhslation of artificial >
abrasive dust, Beveral studies hacked by continuous observation, exnmina. o,
tions, and x-rays have failod to disclose any definitq health hazard to the L‘i
healthy worker. As a further check, all those who have been exposed for - '
C5 yearw or more huve been reviewed with the following results: :

) Total number reviewed .......cooe... ' 88 -,
. In good health and working ........- 87 . -
Pensioned but In good honlth...,'.'". 1 IR Lo

Nono of these men appear to have been uffected ‘by tiwlr ml.ny‘j./enrn o.

' Of doaths from pulmonary tuberculosls during the past 28 years one. u
thin) have occurrod among men having had exposure to artificlal abrasive l:ﬁ;',-:‘
%

men working in such exposures to those working elsewhere is about 269%.

+ This does not give a comploto picture. Almost all the -men in this group o.{‘_;‘k-"-'r.-. a%

what Y
L)

hed had exposure lo dusts other than abrasive duat at somo time during - ¢y
thelr poriod of eriployment. . s

To two conen u.rhcru wutopsles were obitained a previous wilicn exposure L
wuy nuu}:uhle:!. wnich hinl not heen suspecied nor obislned hy past occupu- #
l|un{|| history. l'o quute from the Saranuc report on one cuwe: W

“Rather than attribute the noedulur fihrosfe in these Iunza.' o,
the m'-linu of SiC, it would seom prefernblo, In view of prevlduuf'-"."
experience, to unaume that enough quartz (8.39%) was present to!.. %X
csuse u slow reactinn, The source of the free sllica cannot !wi\»fﬁ-'ﬁ
. . M ’ (3

* establlshed.” EENQ
. . P

and from the other:

“In viow of the multiplicity of facturs involved In produélng
this advanced diseass now suen in a terminsl stage, it would not
stem proper to draw uny conclusien as to Lhu etiolugie role of SIC
as a cuuse of fibrosis. Judgment will havo te ho reserved until
somo simpler cases, uncomplicated by Infection mul colncident
exposure tu free silica can be studied.”

- In this ense the lung ash showed 6.7%% froe silica. We wure unuble
find from his occupational history or from his work where this exposu
occurred. I quote these two cases to show how difticult it is to get accurs
fnformation and to show why It is as yet necossary to depend upon co:
posite experience here and abroad, rather than upon statiutics in determ.
g the prohnblo hazurd of the inhalation of artlficial nhrosive dust. T
Journal of tha American Mudlen) Ausnclation wunm up L hnzard an followes

“Only silicn (Si0,) I capuble of induring siliconls but uny othor
mincral dust under conditions of prolunyed aml groms exposure
muy enuse some Incrense in pulmonsary fibrosis. 11 the relutive
potentinl hurm of silicn Is ralml as 100, those other non-tuxle min-
cral dusts may be rated only on an order of li ur 10. Moreuvor, the
fibrosis itself is not pathognomoanle since many other duste, alknlles,
ucids or vapors mny Induce womewhat wimllar, If not {donticul,
x-ray markings.”

The artificinl abrasives belung to the group of nun-texic wineral du
referred to abouve. . .
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. WA Y of this sort, There Is an aluminum cylinder unclozed in a hox lined wil
K L FURTHZIR STUDIES OF ALUMINUM POWPER IN. AR & -'2'5 ‘. soundproofing material. The aluminum eylindor contains 25 puunds of sms
t COMBATING 8iLICOSIS . -~ .- "‘t._‘.v'.?{':- " ‘ pellela of metallic aluminum. The cylinder is rotated by a motor, with
VR reducing gear, ut ubout 80 revolutions per minute. The wluminum pello

grind aganinat cach other and produce an extmmely fino black dust, near
all tho particles of which are under five mierons in size, n greal many
. them undor one micron. We have had this dust exumined with the electr:

:.; microscope and have been surprised to find how fine theso purticlos ara, :

‘ SR The mill is onclosed, and an ordinary glass boltle ucts an a nedimenth

~ N " chamber. The air enteu the mill through purforations in the shuft, whi

K z N is hollow, luws through the mill and becomen laden with duxt. ‘The larg

J. L. BLAISDELL, M. D.*

. A year ago at this meeting 1 submitted a prelimlnary report on the;
' ; effocty ol the Inhalation of metallic aluminum dust in silicotic indlviduals,i}
', being applied as a form of therspy in individuals with already establishedi}:
silicosls. This work has heen carrvied out in Tlmmlm. Ontarlo, which is the ¢

-cumor of the Canadiun gold mining Industry,
lirlefly, to review the story, these minea have been engaged In research:

particles of dust settle out into the sedimunting botile and the wsubj
b breathes from the top of the bottle. Thers ls n two-way valve which p

' }work over a considerable number of years In conjunction with research; Fid f‘.,

!wo:keu in the Bunting Institute, notably Dr. Dudley Irwin, the work being 34y B :""',-’,‘;"-", + yents ru-breathing into the syatem, nnd a small, short mouthplecs.
wrned out under the dircction of the lute Sir Frederick Banting, = & ¥ l oo L PTrontments were given daily, heginning with five-minute poriods n
: 1t was found by threo Canadian obscrvers, Dra. Denny, Robson, amlq,. { BA LAY - i1 ‘gradually incrensing to thirty minutes daily. FPeriodic physical oxumh
\ ]mm that the experimental productivn of sillcosis in animals could be pro-( e .~,‘; tions und x-ray studies of these mon were wnndo Lhroughout the course
=~ Yepled by the use of fine metallic aluminum dust. 1f the silica dust to which., 3} v IR !' troatment. We also earried out n large numbor of testu of renplratory fu
.» fbesp animals wero exposcd contained one percent of finely Pllﬂcu'!“%ﬂ Myc ... - - tion, including lung volume studics, studies of total pulmonnry cnpac
sluminum, the aninuls did not develop silicosis, whereas the control animals 9 A% ' i ventilation Lests at rest, during o stundard period of excerclue, and followl

exerciso,
$5/| ol Of the fifty cases selected, only 34 have completed a satiafactory num’

* of treatments to date, Some of these men lave reccived us many ns !
troatments, The majority, however, have recclved about 260 treatments.

)
e

receiving silica dust slone developed silicosis quite comparable in character ﬁ.,;-, ]
o

to the human discase. ey
These observu.ions were published by Drs, Denny, Robwon and lrwin “‘;5'}'1'«\5' :
Ao AVT

g in 1030, Dr. Crombie und 1 were asked to form an Independent committoey 7575 6y e
. ta investigate these cluimps and to determine whether or notl the inhalation ™. 0 4#:° . vl bt nke
ol metallic aluminum duat would Le of any benefit to those who already had : e "i!.‘g; ) “ ) 1 " . Dr. ; %lny(;?yll:nl::::o:,.il)'fn“‘d‘l‘:sil?l::g;: tll’:::::;;:m:'l:.“::.'jr:.s‘: (;!:Nl:lc;:n:‘l’y
."’° disease. ORGSR . ¢ gbtained tend to confirm our own. . '
v ¢ 1 might emphasize the fuct that these rescarch workers that I hava" l' U‘-"- g #
 *#mentioned did not suggest, in their communlcation of 1930, that aluminum e ] 3 AT .
sdust was of any parlicular benefit in the treatment of ailicosln It was: . 4 L . Bummary and Conclusions
..u}v-nced merely as & proventive or prophylactic measure. g ’ i, This investigation has shown conclusively that the adminiutratior
For this purpcse we established a clinic In Northern Ontario, and uloc-'f . (i . sluminum powder in the manncr described Is entiroly harmluss and
" , er. . proven definitely beneficlal in a number of casus undsr our obsvrvation,
of 84 cases studied, 10, or 68 porcent, have shown clinlenl lmprovem

‘appurent chiefly In the lessening or disapponrance of shorinoss of hre
; P of cough, pain In tho chest, and futlgue. A raductlon in the incidunce of ¢
Ry . . .lnd a gain in weight have also beon noted In mnny of the canen,
o8 While 14 cases have remainad statlonary, it must hn emphasized
"f they are no worse and their condition has nol progressud, In upile of
,¥¢+tinuous employment in silica dust during the porled of our invostigatic
"~ The respiratory funclion teslw, Tepeatmd ul intorvely of avery
i' i ‘?"rv months, have shown improvement in 13, or shoul onu-third of the tre
7Y ™. eanes, while 22 remained alationary but are no worsa lu xplie of contf
exposure to silicu dust aver a perim of about two and a hnlf yeurn.
A group of controls, untrented by “aluminum, huve shown progre
_ thelr dizense in 66 percent of the ruses, while thay wure nmler abagrvat
e Aluminum dust connot be regnrded In nuy senso an n curn for sil
1.7 so far as restoring normal lung tiisue which han sl endy wndergone 6l
'« change is concerned. Ity use, howevar, appewnrs to bo follawed by bene
5" results In a significant proportion of casen, chicfly in the umellurati

symptoms and In the Increased cnpncity for work,
In view of these findings, und the experimontal work of Henny, R

- and Irwin, weo hellevo that the Inhalation of finely particulate metabli
minum powder will prevent the development of humun silicouin,

a3

"l
‘v ted a number of (ases of established allicosls that we considered nulublo,
:'-for this form of treatment. Although In this center there are upproxl-

" . mately 350 cases of silicosis, we selected only about 50 as boing sultable foriy
i fircatment. We atiempted to Aind cases of allicosis that were uncomplicated

); é,’ y Infoction, cases that Jdid not huve too much emphysema, cnues uneompli-k"

tajed by other diveases such as nephritis or syphilis,.and men also who

-.;.?i)un been exposed to dust recently. We did not select any cases that hady

iR <{been out of dust {>r any considerable period of time. As a matter of fact‘}

“ ]: the inajority of th: cuses that we have treated were exposed.to dust contln-]f

uouuly, curried on their ordinary occupstion as miners, and had a certaln¥’

; - smount of exposure to silica dust all through their perlod of treatment, -
h The theory beliind this work, of courne, is that metallic aluminum, when .|

¢ inhaled into the lung, in the presence of tissue fluids forms a coating of ono: !
.;0f the hydroxides of aluminuni around the silica particle, thus rendering it "
msolublc and preventing the formation of silicie aeld, which we feel Is tho"
mjunoun agent.

’,‘ y Before treating these cases we studied them very carefully by cllnlcq,‘
#l upd x-ray exsminition, carefully taken history, snd by resplralory function’

tahly describad by Professor McOsnn at the Unlvoulty ‘of Rocheater and bm

R :o~wotkerl th:re. L IR

L TR The dust tha! we uscd In this troatment is upochlly prcpnred ln 8 mﬂlu

H‘ur—-——-—-
'};" °*peen Alexandre Banitorium, London, Ontarlo.
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' PRACTICAL X-RAY mcrmmuzs ‘Fonr MABB L, L
; PHYSICAL EXAMINATIONS * - g
g }'
B E. P. PENDERGRASS, M. D23 **%: tf
ll_" s ..."l.' ':‘;(3"

e ’Duﬂng the past few years roenlgonomph!c lnrvoyl “of tho ¢halt‘ of ;\4 aph
h[xo groups of individuals has bocomo an !mpomnt nevq lddlllqn'to'thu TRl
practice of medicine and public bealth, Under tbe'stimuliss’of the- m(r,,(bia J )
xnelhod has been so extensively employed, both by the military services'and ?i.- Fadbies)

,» by Industry, that it hos already scquired refinements and established a repu-Y ;; ns
tation tor reliability, which in ordinary times might have taken many yeara ' ‘3 2
{o uitain.
From the experience of the military services in severa! million pro-en,
lwlmcul and pre-induction roentgenographic examinations of tho chest, the
-3 {ollowmg facts maey be stated:

'.k

r‘t.,?
l,;}'sr

1. AL lcast 76 to Y6 percent of early active tubeﬂmlou}n can be_ !
discovered only by x-ray examinations. .

About one percent of the male population of mllltary age in tho
United Stutes have nctive tuberculosis, and most of the cases
can be dete:ted only by x-ray examinations,

r‘a : A high proportion of cases of early tuberculosis dotectable only .. "rr,,. :
‘iby x-ray examination are likely to break down under such. ¥ x'h
‘strain as that entailed by wllitary duty, incapacitating them - M, l'

a’
©

o
2 "‘ﬁ".t-". 3
' a5

il

kel ! for further aervice und making them a menace through conta- - 3.: :
' ~§,v{ it glon to their comrades. - . ug -eq.-

3 “' 4o Roenlgen o tamination of the chest s ‘much qulckor thnn the'y =/

.-‘! s ordinary m:thods of physical examination, as well as being T T
AR more reliable. . 4 i ER3,°
"J‘\ B.,,'Roenlgen examination fumhhel an luthorlhtlu ‘and pemaJﬂm‘\'
,."’.-E\ ‘nent vecord which may be“Indlspensable In' future medico-legal’ {".*‘.,

1. = adjustment That refers not only to the 14 by 17 paper, but 5)‘7(
it refers purticulurly to the snuller methods, that s, the 4 by’ . )‘ p
% . "B, the 4 by 10, 3 by 4, or 15 mm. flm, . AL o1

Many other discuses in addition to tubercu!osll may be «Iiscov~ {}% 4 &4,
el Kty
ey .,5‘,:‘

-+, ered in mass surveys, . . . é

The procedure will amply repay the inlthl colt by the uvinq. by \§‘ ;.
of ctTective militnry manpower and the reducuon of the ult): ;.p.,,
“mule cost to the Federal Government In pensions. -

’- 4" u

These prumplu nre just ne upphcublu to industry aus to the mllltlry

- -services, for in these days when the maximum in hpman ceffort is needed, than
l industrial worker must be healthy and protected from the ill health ot the$
ot man by his gide.  Furthermore, industrinl management must be kept from ;
Webearing the burden of future Imhlllly through lgnorance of the stato of a?
'; watrker's health upons cimploymont, Tt is u fnet that soleclive nervico hoardsf4
q sco turping down men with heart and luog lealons who may ultimately upplyd

‘ b1} fo vurious imuetricy [or jobs. 1L is )ikely, in the presenl manpower m:nr-{I '

)
! ;

M : S i : $P) Y
L [u;..rmnm of Mooy, Helool ul Medicine, |lulvor-l(y of l'ommylvunln. ‘. )
" ‘. . . Le g V ‘ !
R . . 4 P
ft . '.“ ‘ . e ,o't“

city, that u great many fndlvidusle with chest lesions will find employmen
And it 18 a foregone conclusion that the nature of this employment in man
Instunces muy tend to fan the coals of a pre-existing discase that may |
. time incapacitate not only the new employee but lend to an unnecossary an
hazardous exposure of the previously healthy, the oldor und more expe
fenced worker at his side.

Now as to the title of my prescntation, "Practicul X-ray Technlqu¢
. for Mass Physical Examinations,” I do not propose to burdun you with suc

i ia discussion at this time, Instead I would propose that the Trustees of th

Foundation appoint another committeo, or use one of its present committee
whose function it would be to act as an advisor La those of you who have
prolilein concerning the inslilution of a pragrum of mnss surveys of tl
chest. Such a committee would be in a position (o help smnll an woll 3
large industries in these difficult duyn.
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40 OCCUPATIONAL DERMATOBES IN THB.WA'B'INDUBTRIEB
I.OUIS SCHWARTZ, M. D.* N ey 2 .
'S l’f|!)t:‘?' “"‘ “' 3 't
. . i R
: Introduction -2 5. - A ¢
For simplicity, this paper ls ‘restrictod to)darmatoses nﬂoc'thizi;(;;;l;'\' . :

.7';'""

thouse enguged in manufacturing materials for aotual combat. Included’ara
s, explos}von;{L¥h

alrplanes, tanka and other armored vehicles, motors, firearm

PR
o,

llke the general publie, with ekin disenses not of Industrial origin; Sln‘::o'-
the cnuse ls & factor in buth the trentiont of a dermatitls as well an'in the b
pl’dvull.llon of recurrences, overy effort should be made to dotermineitha!
causative ugent. It is essentiul that this etlological diagnosls be establishod
whenever poesibly in all dermatoses occurring among Industrial -workol:fg- {
'f‘ order to do thin, conaideration must be given to the history of the derma.!

titis, to its distritution, and to its sppearance. These must all point to thoﬁi
workor's occupation in order 1o confirim the dlagnosis of occupational dor-' fiiae
inatitis. In many doubtful cases, tho patch test muut be amployed to differ-! i
tional origin, and uoma,‘(' XA

ey

ot g ;-
2 s ¥ S r
TS C_—
Rl e e >

+ . and vesicunt and Incondiary agents of chemlcal warfare,: .  : o U } ;
R I L S g e tp o, £ v
General Considerations, b A n;]’w‘g\’:‘% T‘ R '
LR S v At MadlstD g
t'I a4,

4

%

v Pl anmal
hd ey

c.ntiue the condition for dermatitis of non-occupa
.'times to discover the actual irritant}

. iU L o)

Treat t N Dh AL %
0"“"‘ ) ) . v} v E Lo -"'\ﬁi"‘--(l){'t-éé? AREHT
. nce tho diugnosiu of occupational dermatitis’la. patabljshed, the treatyiy '

_+_ment should be directed toward protecting the lklnaﬁom\-'furlhér_ﬁdhry'
3 Only the mildest medicaments should be employed In'acute cases, i Inivealcuy:

-

5 ==

','. lar dermatitls, wet dressing of boric acid, Burow’s polutign, «qr!cilamlug
! lotion may be usid. Whon the lesions aro no longor‘n'\olgt':L anar'y paiatafl
B ayes i BT
N h PR N A 21 BRIL & X .'U'lm
.. - Mild cases should be permitted to work” whil o Yirideks Jél' o '
i ul often become |mmune or “hardened” after they reo';’:és., 8;?'5‘._:.};“‘!:\ g :
; bo removed from the irritant while under treatment¥! Regurrent'cases ahould il
be transferred to jobs where they do not come In contact with the jrritant, '% Al
LI ":v." ..‘ Y' (
L
t".“m',' l&‘V
sdequately without fear of mliseingi¥h:
) R LA f

"'-;yor borio acid ointment may be applied. Tt b ]
IThhyd:!
[ : “;ﬂa "“}.z
' il

I'revention

; ‘ L , " ':',':-
évrlmoum‘f'\'q

For individual protection persons] clennllnpl(?l.;,_'q -
Sufiicient washini; accommodations should be provided and sufMcien '
sllowed for the workers to use them ;B

transportation to their homea,

Protective Clothing , - } 1
Protective clothing made from Impermeable inatorinls fs preferred’bo’
caunt it cunnot be saturated with irritants. Rubber, synthetlc rubber, byng

1Y . .: . H
o g i e LAY

i

. thetic rcsin_l, lecther, oileloth, and other lmperyjous (nbxicu'qujul{]él'..} ";
. protect aguinst thy purticulur rritunt should be ‘yeedifor” lin?u. lebvail: 'Lt"
. wprone, or coveralls, The clothing should Yo oles odidp!ly ,-!', T3 , 'RE
When glaver arc used, sleoves fastening ovp ' hi;'f&lciv‘(';i -;‘ &ﬁ' : y ', v
- . v o 2N h ] \ 2 -.'
. )::.;unl Director, Dermutoses lnvestigation u»ﬂ:umz"' Zlg} '. "‘.'“\; 1‘ #‘ i} [ _.l g
| w , Louls, : . P ol ag Ay o h ba A%y,
B T A AR Tt R
. Kx . '3‘. | '; 3 m 4 :,'. o ". " Ly e I 0 (l:' "':"
G s b e R
oyt Vole s WY, Jaf' g OV Ok ." Wy BN e ‘l Lo 1 ". '- g ::".
RN R
RN} & 151 Lialwlin i pi{ r?f- ¢

.
)

. ¢ ..
will prevent the irritant from entering the gloves. The Impervious sleeve
should reach well up the arm. Vent holes near the tops of the sleeves wi
permit the perspirution moisture to evaporate. Leather gloves should 1
made of soft, wushable lealher or chamois. They should havo no rou;
seams to irritute tho hands and fingers. All protective clothing should |
individual and should not be used by another worker until it Is wash:

. and disinfected.

' Prolective Olntments
!, .Protective ointments;should be used only when protective clothing
impracticable, Oniy such.protective olntments of which the composition
. known should be used. In this way it is possible to evaluate the protecti
value of the ointment.?
There are two types that may he used agninst cutting oils and solven!
thoe water-noluble (invisible glove) type und the innocuous fut type. T
" first tends to ropel oils and petroleum solvents; the second prevents the
from entering tho pores and also buffers their action on the skin.
The washrooms should have a good industriel soap available for t
use of the workers.
Such u soup shounld be frecly soluble in hard, soft, hot, or cold wat
It should not contuln abrasives or irritant scrubbors. It should not conts
added free alkali. Speclal cleunsers should be provided for workers who hs
<., dermatitis or who cannot use the ordinary soaps without danmaging the sk
‘% Sulphanated castor oil neutrsl in reaction, to which 2 percent of a synthe
. wetting agent is added, makes a gond soapless clennser for such workers

Cutiing Olls

- . Culting oils are the chief causes of de;m-tltlu fn tho manufucture
molors, tsnks, shell casings, projuctiles, and airplanes wharovor cutt

“-and turning of metals I8 performad, The olls are dividud into two la:

r grqups, the soluble and the insoluble.

. The soluble cutting ofly rarely cause dormatlils, despito the fact ¢
* they are usually tesming with bactoeria.
The insolublo oils are usually sterile, yet thoy are the principal cav

e “of cutling oil hoils und dermnatitis. The metul sllvers in thum may wo

“*.the skin; the sultur, chlorine, and Inhibitors they contain may frritato
*“akin; the petrolcum ofl Jtself muy plug the poras, cuunlng comedones wi
 muy form bolls if infected hy bacteria from dirty clothing or unwanhed s
The hydrogen sulfide nnd sultur dioxide gencralud in culting ofls
the heut of the cutlting operation muy also friitute the skin. Some cutt
, olls contnin organic chlorine compounds, Theso ure particulurly frritat
causing acno not only on the arms and thighs, an do other cutling olls,
also on the fuce, neck and body.  Easpecially I this tha eano If thoy vapo

.. or give off & mist, ns they do under heavy catting conditions.
. The petroleum portion of tho oils also lns a defutling action on

vt skin, which after prolonged use mny cause ilrying, flssuring und cruck

Some petroleum oils also have tho property of causing keratoses and
raro cuses, skin epithellomas,

———— e ¢ e

3. Bchwarts, Louts: Protective Olntmants and Industrial Clounsme

‘Fhe Mo

gl

L?‘ © Clnley of North Americs, July, 1043, pp. 1196-1212. F'hiladelphia, W. B, Baut
,."" '. Cnmp(.;t] l, ’ o
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d.:the okin, and surgical evacuation of pus,

[

)

x
A

'*o-

.

‘)

4

-t-’-,“‘a“' )‘.. T .

}':.4 :%.% Paint thinners, petroleum lolvonu such as kerosene, lnd Varsol act"
) ‘_."gln a similar manner, ,“ A
¥ The fumes of the solvent chlorinated hydrocarbons used in dngroulng

,ﬁ )

N 5"
e

<!

' the plating tunks,

1'4’?

g,;;‘ ,.’. Eloclrophtlng lo prlmurily a rost proventlve procesa.’

ﬂ i
.'-', The workern nasal mucons should bo protocted with ulutmontq Ilk} ;) o‘ h
!7! lenolin or veseliwe, (never carholuted, becnuso of possible harmful r Q
- ;d.{ from the phenol). Protective garments should be worn, (See loot W ,
i‘ “,lprotocllvo clathing.) : A ' .
BN . PR ;,%
et T (L
y A ol @u 49 Jralfes iy o
;8‘#3‘??’0@ il 5 A4 e R i
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, The treatment of comedones, folliculitis and bolh comlsts of cleanllnen §
\ and mild antiseplics, frequent chnngu of work clothes, frequent washing of ¥ .20 FrTWE

3 For dry, defatted skins, an emol. ..¢ T RBWN Z(
+- llent such as cold cream or lanolin 70, castor ofl 80, perfums 1, may be glven l “ ,,’,\n} b
‘to the worker to rub into the skin after work. (UG §

:‘ I'rorpnllon ' < N
q Prevention cmsnu in cloanliness of peuonl, clotheu"muchlnu, qnd oils

(quuole ¥ashing; and bsthing ‘facllities; ‘sultable soaps and cleansers; -'um <
!pnt clean towe a and waste to use at work., Frequent change .of work
A clolhn impervio 1s sleeves, and aprons on some jobs where there is-excens<
h {ive contact with the oils. Protective olntments should bs used only wheo
.-, vther measures are insufficient. They should be of the type that fiils the
pores with an innocuous vegetable or animal fat, thus preventing the )i
entranco of the culling ovil. The water soluble “invisible glove" type of ','
olntment may also be used. ‘”u

'a

ey .,

- b Dopea, I’aints, Thlaners, Degreasers lnd Olhor Solunbﬁnﬂ 233 .
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‘ s ‘. . Bolvents produce dermatitis by defatting the skin. They may also nulo

allorgic dermatitis, ,.

.' " “Dopes” used on fubric parts of airplanes can causg dry, Chlppod hmdl
’ of ecute oczematoid vesicular derinatitis of other portions of the body, ~i:-,

‘)
) n.

‘l‘ph sometimes csuso severe allergic eczematold dermatitls. . - .+ .o ‘
The treatment of dermatitis from these solvents ls the same n--*de-
u:xibod previously.

f The preventive messures consfst chisfly of iImpervious protectlu |lenu
”lrnnl, und gloves. Gloves for paintors may be of Jeather or.canvasShy (‘ i '( l, .
* {hate yeing petroleum solvents should wear synthetlq rubber glovu. Pro-s i ‘\5.'4\". o & ,if
teélive.pintments: of the type described under cuttlng olll may;: be. usdd. od‘ (1\% R
”-e fago and neck of nensitive workers. ’ oM SRR 9% QRlew
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, Chyom um.un s%h
admium are the principal materials used, but sliver, zlnc. coppar,.pmd ;J
¢ nickel are also rrequently employed. In nddillon, there areo a numbe ("". w {
| rtust preventing processes: parkerlzing, chromadizing, anodizing, ete) . In ;IY h{; F’ "‘. & "
) |hiese processes “he tunks contain strong alkaline or acid fluids which givo Py i- "
* off lrritant fumes. Ulcern of the nasnl septum resulting in nase bloeds, md Ay '
. even perforation, nre common. Dermatilin is frequont from mist and fumesg
s coming off the n'kaline, chromic nciily, dichromate, and cynnido solutions in; $, 4
Dermutitis nlso occurs among lhou who elean the motals-} ‘.~ ‘

* with strong ncids snd nlkalin prior to electroplating, and sniong those who
o hundle the wet taetnl fram the plating plants,

Welding

Welders and aolderers are exposed to Irrltating fumes. Welding

" stainless steel and sluminum slloys requires fluoride fluxes, which evol

.also be protected,

fluoride and hydroftuorie acld fumos. If not properly removed by suctl
vents, fumes may lrritate the nasul mucosa or akin. The nustrils and a}
should he protected with non-carbolated vascllne or lanalln,  The skin e
(See scction on protection.)

Toteyl .

. Trln(tromothylnttnmlne, commonly called tetryl, will seusitize s
cause dermatitis in from 10 to 16 percent of all new workoers, one to t

. weeks after they begin handling it, although in a few cases It may requ

A

- may sometimes he seen.

several months for sensitivity to hecome mnnifest, Workers coming
contact with the dust from dry gruing of tetryl and from tetryl pellets
more frequently affected than those handling wet tetryl. Thosc exposed

. the dust may first develop nose bleced or bloody discharge fromn the nc

The nasal mucous membrane becomes turgid, and amull superficinl erosi
Distinet ulcerution of the mucosu has not b
observed. On thoue expused to dry telryl, the dermatitiv usuully beging
the fuce. The naso-labinl folds nnd the skin under the lower oyelids

first siTected. There may be sufficient edema to close the eyes. The s
may be blistered and huve the appearance of a sccond degree sunbumn,

isolated cuses or where the history of working with tetryl is not known
may bo attributed to cosmetics used on the face or hair. The hands .
other portions of the body coming in contact with tetryl will be discolo
to a yellowish hrown. These purls may also be inflamed. In some op¢
tions where small amounts of tetryl are handled und where there is but 1
dust, the hands nnd arms may be firut affectod. The hauir Is atuined a 3
dish brown In brunettes and a yellowish red in blondes. In some cases

genital and anal regions become stained and even influmod bocnuso they

. touched by tetry! solled hands. Points of friction such ums the collar |
. the wrists, and the ureas on the hunids where the coarse scams of heavy
poorly fitting gloves rub the tetryl into the skin ure favorite sites

dermatitis.

PPreventlon -

Opcrations where there fs much tetry! dust should he properly ven
Workers nt those operations should he supplivd with woft, wanhable lew
glovey and impervious slecves and aprons uw well us wilh u protee
ointment. The following formulue have been found tn he gomt protec
ointments against tetryl:

Nao. 1
Shellne ovvververrreecsine e 13
Isopropunel ... ... HY)
Lingeed oil ... 4
Titunium oxido e e 12
Swlivm perborate ... .. ... 1
Talewn vveeennes covsssnrere o Lo
Coarbitel ... reeratarsnassassiarine H!

stand for 48 hours and decant the fuild

Allow to
secumulated over the surfuce.
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'?(tmnz'lodlnm sullte solutlon, and'
" the halr fs stained, it Is best not to attempt to restorerlh q[qu' t Is: ette

: ’lc"e.enlng operntlon, nnd dom‘.tlth Io falrly. c N AM g fes , #
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Water . 68, . Cel i F o ‘f
.+, +. The ointment can be applied to the face and hnndi baforq zolnz to wqu'
nmoud at lunch and ro-spplled after lunch. The workars v(ho ﬂlllpﬂmqu. %g. ) BB L
” Hetonators, and boosters with tetryl should be supplied with" llght chnmoh si*" il ': h
'wnblble gloves na well as with sleeves "and aprons. If for any. reason’t '
. gloves cannot be worn, the prolective ointment can be used. All. workcrl’ ) *‘
* need not use these protective measures. Only new workers and those who )EN‘."'- ,Q‘- .
ure scnnitized to tetryl need to take all these precautions. Tho worker who».‘%fﬁﬁ‘ 1
. l\-« iyt

A}

has been exposed for a long timo without taking these precautions and has!
vot had dermatitls need not o wo. Neither need the worker who has bocomo \

'!unlenod ' or Immune fullowing sn stiack of tetryl dermatitls. ,f :
" rorvlnml showers nfler work should he compuhory !or all workqn‘
POIO\ to tetryl. ) . an NS

[N ' ..’. * ’ "h‘

'lrulmonl of Tet1yl Dermatitle
Mid cases of totryl dermatitls, that fa, where thon Is but llttlo:odmu.'
of face and vyes, inay he permitted to contlnue work and cap be given wutr
dressingn of boric acid or uluminum acetate to use at home, and borle acld !
+ointment or zinc cxide olntinent, to use while at work. _Only sevore cases ". 4
. or those who cannut get well whllo at work need to be removed from the, Job iy
- Most cases get weil while working and (hardeuned) ean gontinue work withfi a,.v
out further troubl:, About 50 percent of those who arg taken. offi the job 7t
In order to get well can also return to work withoot, Iurthor troublu 'l‘hu't
" others must he kept away from tetryl, %' v, oL -.
« Tetryl indelibly stalns the skin, but tha ltal n)p ti tl;qu
e8]

&noved by, continued wnhln twpr ?’i
hia'- lo)lowcd b ‘1{ npd gh.’f‘h ¥
_ otaining of the hair can be prevented by wearing: lmpo [} éupl. hul:pneoff iy ""ifrm

e

to prevent further staining by wearing the Impervloul olp,
_aa i grows oul wil not be llulnpd ;ﬁ't) ~
)" -"‘;

'Iclryl Manufsacture Lo % ‘fu'.'"; % L H‘ u‘U !
1 - Workers at the openingssof- retorta uud !or Htﬁ’;& rc’ha 's ‘%y'

a6

fmm-u and splashe s of sulfurfe agld, cllmethylnnlllqo.lnd qnl! no u\ l ‘,‘
should be provided with impervious ylecves, aprons} an glnyu nhp,‘ w ": .
In the nitesting building workers at the nltntlng ta;ort lNl[lx'lelﬁd “‘ '

to hot tetryl, the a:ids, and nitrous fumos. Mon ltlrrlng' wat tetryl orystalsif "/E‘ 'c

In the tubs, aml those whn transfer the wet tetryl from the. {pba totwoodongy ',‘1 N“ﬁd‘ By

carrices in which it in curried lo - {he refning hulldlm{l“ gquot l@tryl[‘on ;';‘".\‘ F .
_their clothes und hsnds, and when the telyyl qﬂ%,lm m L’ %L‘ e . .
_feyelop dormatitle. . In the refinipg building the wpxk‘r" q{: = o a '. ’ f'-l} .

to wot tetryl uw the rcAned wet tatpl 15" shoveles l‘ { (r b R )

transportution to the drying’ house. | n the. d hin o"!ﬂ\m # \m, ’ (W . 2

is thlek on the floors, walls, prgngq,}ln q]qth 5, _ 'ﬁ Iy o8

'MA ork
largest percentage of totryl dermstitis’ogeurd mong): In'? po ; ) "g !
of the workers in the drying house develop utryl dormttl{.l iy, ’ht prAk!g 'qgsi Pipl
Ing and boxing bulldings there s considerably t'h'yl dm(ge'nﬁﬁ,br ‘the ‘f‘ ok

I .|'“ R

.’l
l ‘ ’4:

All workers in the nitrating, refining, drying, and packing housea sfiould
provided with protective ointment for use on the face twico daily. Th™
should nlso be furnished with soft, washable leather gloves and fmpervio
slceves and aprons. The sleeves should fasten over the gloves at the wris
In the packing, boxing and drying houses it may bo of advantage to furnl
the workers with trunsparent impervious head nnd face covarings to prote
the faco.

To performn putch tests with tetryl, place a snmil amount of the powd
on un ancetone-moistened plece of gnuze about % inch nquare und 4 pll
thick. Apply to the normal skin, eover with a pleeco of cellophinne 1 in
square, and this with a 2 inch square plece of ndhusive pinster. Allow
remain on for 24 hours; and then read the reaction, Rend aygain 3 da
later for delayed reactions, ‘The gnuze may also he molilonad with
sslurated wolution of tetryl In ncetonse and applied un a patrh tost,

TNT

In n workroom where there s ‘I'NT dust, tho newcomuor oxporionces
bitter taste.

Trinitrotoluene causos sensitization dermutitls in n smanller porcenta;
of new workers than does tetryl, Tho dermatitls usuully hoglus In from
to 14 days after work with TNT Is hegun. It usually altucks tho hum
wrists, and forearms, but the points of friction, cullar ling, belt line, ai

. ankle mre also often affected. It is unusual to find TNT durmatitis on t:
faco, but the genitals and the submammary area are sometimes affect
from soiled fingors, A generalized oruption muy also occur in rare cast
Tho lesions on the pnlms are charactoristic in appearance. Thoy are dee
seated sago-llke vesicles and ure accompanied by considerablo edeman a
discomfort, As the dermatitis subsides, the skin on the palms poels in lar

"' thick pleces with new skin beneath, The leslons on other parts aro not

. characteristic as those on the palms, consisting simply of papules, veslcl

“and crusts, followed by flaky desquamation. TNT also stalns the skin &
discolors the hair but not as much ns tetryl. Cyanosis or bluo lip Is fuh
frequont among workers exposed to TNT whilo it Is rare from totryl.

“Thu preventive mensures, including protective clothing, ointmen
showers, etc., and trecutment given for tetryl dermatitis, alao apply to T?

dermatitis.

TNI' Manufaclure

Men warking over the nitrating retorts are exposed to fumes a
eplughes while inspecting and sampling the progress of the reaction. Th
shonld by furnished with Impervions sleeves nnd aprons, snd with leatl
or cotlon lined rubbier gloves. ‘The workers in the work house, flaki
house, nnd packing house should alse he provided with washable, 8
-chamois or leather gloves aml impervious sleeves nnd aprons.

Patch Lests with ‘PN may be performed in the same mnnner ny ¢
scribed for tetryl,

Fulminate of Mercury
This sensitive explosive iy used in detonators aud primers. Most of {
dermatitls from fulminate occurs in making detonators, vspucinlly in |
wonllu:r In making primers, the fulminate is used in wet form, hut It dr
’;301\ lt} f}ot,o, nlul*ukln-lml will eaune dermatitls aven on the covared par

{1
. __.Iﬂrh
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. and should be provided with clean work clothes dally.

Ca i :
as It seeps through the clothon. + The dermatitis ll'tllnzic in ehumur an
occurs chiefly on the face, neck, and anins. Inhaling the dust may cause
nasal mucitls; an orythomntoul, weeping, crusted dermatitis in the perlnunl. d
area is not uncon.mon. Conjunctivitis and dermatitis of the eye lids also;:
occurs, The other ingredients of the primer mix, such as antimony sulfide -
may be udded causes of the dermatitis. The treatment apd provention are
the same as described under tetryl.

c e . "
DNT ol £ »L f E.
DNT, or dinitrotoluens; also” causes umltiutf:n"'dorm-tltl bu an’Y
In as high a percentage as TNT. There Is no characterlatic appemncu to* ‘
the dermatitis caused by DNT. It Is the usual eczematold dermatitis—ary. iiik 55
thema, papules, vesicles. The sites are usually the wrists, collar line, bolt 4
lino, forearms amd hands. The prevention and treatment arc the same az!;
given for TNT. ‘The pateh test technique s ulso the same, .
Ammunium nitrute can eause dermatitls, but even in a smaller percen-
tage of workers “han does DNT. . i
. u(. ' !:
Lesd Azxide. ! ,,r 'id"’ w'"-;c«?!:“ }:}d
Lend azide which like mercury !ulmlnlte, is uqod'iﬁ dewnn'&;nq..'una

ncelule Fumes given off from this reaction produce headache if lnhllod
Unlike merci.ry fulminate, lead azide rarely produces dermatitis m\4

those exposed to It In the mlnuhcture of detonators, primers, etc. One

patient has been ohserved with dermatitis who handled a primer mixture’

exploslves were fosltive. \ VB e

. &, "‘“ﬁ
Since dermatitis occurs so.rarely trom expo-pp to'lud uldo,lppeqlpj {
measures for protection of the skin are not lndlclud... ¢t o4 b Lo Y ‘.

.IL
The patch lest technique ls the same as deur}bed for tetryl. i ... "‘U’ ' 52 )

: } WY ‘
.'_, -c_ 5 1\1 =k .
Shell and Bomb l.oading T 4 l!ﬁh
Snorh é ) ‘

containing both ):ad uzide and mercury lulmlmte. Pll,ch teats wlth bolh L’:'f'C' -..h 4
s

'e 'Woﬂ(erllln plants where shell loading, bomb‘"lbldlng, trennh
loading, and renovating of projectiles are performed, are oxpoudﬁo ‘akin
harards from aull the explosives used as well as from nolventl nled fon;
degreasing and for puint thinners, iqo‘ 5" ~¢"f.
Tetryl may cause senaitization dermatitis usunlly on the fqo' ‘, vc‘ $3 4
duys to seversl months after work is begun. 1t will stalp the skin’ am! hll
a yellow color und will cause epistaxis. Workers engaged at wolgﬁlng,% Ve X
screening and blending tetryl are exposed to large quantities of tetryl dun 1 @}‘ ARAT 1L
g

They ehould Insert
lanolin or vaseliae into the nostrils seversnl times & day to protect tho\ v )
mucoun mmembrane,  ‘They should he provided with a protective ointment Lo u ~\"' 11,
uee on the fuce, urms, and hunds. If rubber gloves or soft, washable leather: "' " RLir
gloves, impervious slecves and aprons are worn, the prolecllvc nlntmeont ncc.d 8 'B g
not he applied to the hunds and arme. bhowcru after work uhould bo 9on\z,4
pulsory, . o
Workers engaged in making tetryl pollets are exposed to tetfyl dﬂl?
wlhen fAlling and ¢lonning the hoppers and when handling tha finlshed pnlletl.! 5&( \,’”,?
They should he protected with protective clolhlnz. ointments, and compl‘llt
d.

tory showers as described above, ‘8 N .,_. ‘ S f.s "i
- . . . x .' \ \.;’ ﬁ'l' i,f_;('f-s‘\b'i(
v e, R '.:l '(t' l\ iy "ﬂ"z,:"."!-'
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Workers loading boosters with tetryl pelists or filling small bags wii
tetryl, and those placing the boosters into shulls, as woll s those placin
tetryl into hand grenndes and into fuses are ull exposed to tutryl dust as
shoulidl be protccted as deseribed above,

TNT may cause sensitization dermatitis after five duys to sever
months of exposure. It aluo stains the skin and hair u yellow color, b
not so pronounced as does totryl. While 'I'NT docs not caune nono bloed,
often cuuses cyanosis or “blue lip.” TNT usunlly atlucks the hands, b
cases of generalized dermutitis muy nlso oceur, Workers engugod in welz
Ing, screening, and sifting TNT are exposed to connidernble ‘TN dust, The
should he furniuhed clean work clothes daily nnd showers should bo cor
puleory and supervised after work. Impervious slcoves and nprons and sof
washablo chamois or leather gloves should be provided and washed dall
(Steeping tho gloves in n 10 percent solution of sodiwm hisultite follow:
by weveral rindingn in waler decontmminnlos them,) A protective olalne
(na deseribed under totryl) mny be applicd to the fuce and olher expos
parts. Workers melting TNT and those pouring it into shells, bombs, et
as well as the tappers and drillers, should be given the same protection
described above.

Folliculitis and boils sometimes occur on the hunds and arma of workc
with molten tetryl. These are caused by tho vrystallization of the tetr
ay it cools and the enmeshing of tho hairs, Whon tho crysiuls are pull
off the wkin, the huairs are pulled oul and infectlon mny ronull,  I'rotecti:
clothing will provent this.

DNT Is used in smokeless powder, While 1L causey sensltization derm
titis, it doues not affect ns many as does TNT, nor are Lthe chuos us sevo)
The preventive measures are the sume as for 'I'NT.

Fulminate of Mercury is used In detonators nnd primors sud affects
considerable percentage of tho workoers, Even when handlod wet, us it Is
detonntors, it will dry on the clothus, sift through, and econusn dermati
on the covered partu---tho nbhdomon and tho chest,  Solled fingers m:
carry il to tho genitals and causo dormatitis on Lhone parin.

Fulmineto I8 nlso uned in primors. Hero 0 ln mixed with anthmo:
sulfide, polusnium chlorate, nnd ground glass. ‘he dermatitls nmong wor
ers (illing primers mauy bo caused by the fulmlunte or the unthnouy sulfi
or both. Pateh tents with tho primor Ingrediontn will determlue the acte
frritant. . The sanme protective mecasures aro recommended un thoso {
tetryl or ‘I'NT.

Ammonium nitrate used with ‘I'NT to make nmatol 33 eomparative
only n mild skin irritant and workers protected ngninst TN'I' are prolect
aguinal nmmonium nitrate.

Lend uzlde is used only in smnll quantities.
ocenr, hut is rare.

In performing pateh tests with these explosives they can ho applied
the skin In powdered form on a picee of guuze nnd ullowed to remain on ¢
48 hours. Lato reactivna should he looked for up to 3 days after romovi
the patches.

Bolvents are used to a lurge extent in cleaning and degrousing she
in spray gun stenciling, and in renovaeting old projectiles. Kerosene, pet
loum wpirits, Staddurd solvent and onkite arc some of the solvents us

e RODUCED
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tho skin. Workets in contact with them should wear solvent proof ¢|oven.
sleeves, and aprons. If for any resson theme cannot be used, prolectlve
ointmonts, special cleunsors and cmollient ereams should he aupp“ed the s
workers,
permitted to dip tno unprotected hands in theso solvents.

tirls using snphalt paint on primers should be provided with synthelic
rublier gloves; or if this is not feasible, & protecllvo ointment and a. lpeclll
|k|n cleanscr to remove the paint from the hands.

- Finger cota nhould be provided for workers loldlng clrtﬂdm with
|moke|cn powder and for thoso spring arming fuses, to protect them. fro
cutl from the silk cords and scratches frum the apring.

' FI |
-

) ,' i l)ornnlophyuul- . S TR ;
‘l \ 0! lmporunce becauss of its frequent confuslon with orasa compllux-g{

. hoq of indusirial dermatitis is dermatophytosis (athlete's foot). The salient;

" symptoms are itching between the toes, the instep, and on the soles, or oni

M?

‘n
[

[
‘e
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L
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T mulnuut or kerat-nlyllc
R n!
{

fi’t\

r‘ ‘-

1

," 8 ‘vlolut snd brilllant grecn in 2 percent solution, have also glven good‘relulu
"
\

Vo ‘erudncnled from lhe feel.

\{ 'lhl,

the palme and the sides of the fingers.
be deep-seated, appear on the sites of the itching. Later there mny bo a,b
mass erosion of the skin between the toes, especially the 4th and bth, with
soggy desquamation and a characteristic odor. The eruption on the hnndn)
is thought by some to be a sensitization from an original focus on the feet,y
and are called dermatophytids. They go on to erosion and scaling. ~‘-

There are many effective methods of treatment, if used with good B
Judgment, depending on the location and stage of the .disease.

patlent, not the case,
treatmept. The niost frequent sources of overtreatment are the impropor
nees of strong medicaments, the commonest of which s Whltﬂeld'l Ointment,

K Principles of Therapy—In scute vesicular cases, sonk the foot Jor 169‘
4ol mluulu twice a day in an antiseptic solution, such as 1:8,000-5,000 potu
» ‘slum permanganate, fullowed by thorough drying and powdorlng writh

Liang talcum powder. With a more chronic condition, tha use of mild (14
nlrenglh) Whitfiel i's Ointment is helpful. If full strength Whitflald's Olnt-
“ ment is used, it thould not he used for more than a wgek or until the
epithelium is peeled off, snd then followed by a blund olntment such ns zing
“oxide, until the Inf ammution eubsides. The antiseptla.conl tar dyes, xontluu

T1my all can cause dermatitls by thelr defatting nnd keratogenic nction on N

' 3’.
:{ 0
(See protective ointments nnild elennsers.) Workers should not bo'{
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Treat the ’.
Moro harm Is done by ovortrutmont than by undor-1:
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Smull vesicles, some of which may -.)'.n-""

"1t }s usually Impozsible for the hands to recover until the Infection las been Aol 30

Sccondury infection in scratches or in the flesuring hetweon th
nceur and {s vsunlly controlled by wet dressinga and tcnt NE Q(

" Tinportant in orophylaxls and prevention of reinfection Il foo hygl n

puwdt( F'owdera which contain & mild antlseptio are useful and’ l'l"lblv.

orkor- weur wooclgq undlln or somo form of Iud, vjjualifpot p
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coneists of 1ol going harefoot, and of thoroughly drying thl'ffeot,

ﬂ . sapiecially botweon the toes after a bath, and the application of a:drylag

( thorqugh drylr g and the use of any hland tale Is helptul, ! It js lmporhn A

Often treatment of the feot alone will be followed ¥1.14
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ction while walking from locker rooms to showers und back, and not -
take them off even in tho shuwers. In this way the infection cannot.bo co
tracted or spreaid. It is useless to have antiseptic foot buths In front of t1
showers if the worker Is to walk barefoot to and from the untiseptle troug
The importunce of weuring clean stockings dully and dininfecting old sho
which may hnrhor the fungi must not be overlonked.

Selection of Workers
"t A conuidernble proportion of skin troubles muy be avoided by tho prop:
selection of workers., Thus individuals with a known hypersensitive skin ¢
shown by neurodermatitis, allergic manifestations, or history of atopy ¢
infantile eczema should not be employed in skin hazardous occupation

_ Neither should those with dry skins be employsd at jobs whero they mu

Nor should cases of marked aeno bo aubject
Negroes are usunlly more reslstant to man

wet the hands in solvents.
to contuct with cutting ofls.
skin {rritants than aro whites.

In the rush of war employment it is often lmpassibly Lo he ny sclectly
as ono would wish; but whenever scicetion according to typo of skin ber
suited for the particular skin hazard is poasihle, it shoull bo uttemple:
An actual trinl of the employec at work might hu mude, becaune many ind
viduals are nble to work when clinlcal judgmont suggests that they ma
not be uble to.

Pre-employment patch tests are not advocated because the workers d
not become sensitized until after they have worked, and a negative pre
oemployment patch test does not mean that the worker will not become sens!
tized. Neither will it tell whether the sensitized parson will become immun
or “hardened.” Besides, there are logal complications to pre-omploymen
palch testing.

DR, NAOMI VISCARDI (Aero Purts Mfg, Co.): I work with girls 1
the airplane industry. T want to know whether 40 put in liquid sonp or pow
dered noap. Whut is your oplinion as Lo the kind of seap?

" DR, SCHWARTZ: The question iy whether l advoento liguid soap o
powilered soap in the airplane industvy. It depends on the type of soll you
wish to remove from the hands. 1If t Is just ordinary, easlly romovabl
dirt and grime, an ordinary hand soup ia all right. Ivory noup v as good
as any. ‘The same liquid sonp is a little strongor in Its action. Lot whes
you have tenncious grime, n powdered goap Is hetler, heenune (U contalns o
scrnbiber, und the scrubber helps to vemove the dicl. T aum nol golng te ge
into tho composition of these industrint eleanern, heenusa it in w long story
but the powdered noups thut contain werubbers are hotter fur romnving soll
thun those which ¢do not conlnin tho serubbers,

MIL WRIGHT: | have s problem with chvomuo tunnorlos, whore they
are using chromatoe solution, 50 porcunt. Wa have tried protoclive creams,
_but most of tho crcama on tho markel are waler woluble, aml thuse lhlntl
wnh off and glvo no protoction. Do you know of a wutor innolulle cream !
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 ¢rpams on the markel. A cream, for instance, that conslsts of 70 parts ot'b‘gg’
£ R1E
A

“vapors of the metul muy affect him.

. jsme time with fuller's earth? _ . LTI

crsunry,

PR M-w R

*Y. DR. SCHWARTZ: Indeed I do. - There are a number of water insoluhle - e

anhydrous lanolin and 30 parts of olive oll, to which you might add somo'¥
perfuming agent to take away the odor of Janolin.. Lanolin and castor oll*
Is & very good wa'er-repellant cream. Also the cream we prepared agninat JP
tetryl ls u good vwater-repeflant creain, because it consinty of shellnc rein-.
forced with zinc perborate. Now shellac is soluble In alcohol but lnloluble-

in wuler

he nomes of the firms who manuhcture them, . = . .., Y
i Co c“ '.'.’r
MIL E. 0. KUMLER (American Steel & ero Compnny) Do’ you ﬂnd
from your experience that people that hundle a developer contuining a metol ‘
buse snd a hypo fixer nre sensitive, not necessarily to contact with. thallﬁ

muterial but perhups to the fumes {from it?

DR. SCHWARTZ: Dermatitis among photographers from metol I won't-.':',
say ls fairly comn.on, because it doesn't occur very often, but I should uy’:-‘“
that metol is one of the principal sensitizers that cause dermatitis In the‘h
photographic industry, Now whether a person will get dermatitis from tho:¢ il
fumes of metol will depend on the degree of sensitivity which ho hins, Moat: i’
of the dermatitis comes from direct contact with the devoloping anlutlon.l
but 1 can conceiv: of a worker boing so sensitiva. that.perhaps even thaShyg¥h
I have known:pgople who were so aen-{£{a84! %"
sitive that if they even went into the grounds of the factory in which' the ij
chemical to which they were sensitive was manuhctured they commoncod‘! By,
to itch. X

- F e

’ﬂ\ o 'y wvhﬂ,:?'é:i 3
A MEMBER: Would you tell me how oﬂoctlvolin tlu prcventlon'ot W 40

Jermatitis from cutling oils ia the Altor which uses. fp)ler'a earth, and alvagnFisiy
has no arrangemert to heat the oil as jt ls being ﬂlumd lgrqugh t‘u& {ullaru iy :
earth?t _ : » I o ‘ 4‘* M;\ o )
R ' {. X ;'r? s

w ga«w h

-
T

-l‘ n:, X n.':" [y
DR. SCHWARTZ: The question Is, how .eMoléntsIn’ the ‘preventivy: 9 3 )
dermatitls 1s the nachine which he-u the cutting.. oL%u dlﬂlur‘,lc-ttoihe ¥

i,
1

R
7 ;
Y ] ! l I., y ; I -"‘ 3/".!,3“5
Now the sterilizution of cutting ofls, as'1’ uld wlth lntlhpﬁqn," e e 17 et
tuboo, Lecsuse they are sterile anyhow. So why. -torlllu them- wll,h hed {‘
However, in view of the fact that at the Natlonal Inatitute of - Health 'wi i‘tl,
huve cultured dozuns of thewo insoluble cutting ofls that came from sourcec:)
of cuttng oil dennatitis, nnd which were supposed to be Infected, and:we %’
heve fudled in any cuse to obtain n culture of pathogenic organism, lt noeml ‘ l

to me to denote thnt the ntenluutlon of culting olll oven by heat Jn unn -
tll A g

* However, the filtration of cpnh\' ofls to rqmov %‘ﬁgl L
esip

‘t' .h
' lq

'~’ 'w h-

particles of melal ls very nocduhry.'"l‘henforo th:' uk ’ ‘énrl '
I spprove of, 1 slwo do not disapprove of putourhln:. Smoyvcvor'l
whether It dou very much good in the prnvonllon of dermatitls} x:

MR. A. C. FUNKE (Michigan Mutua! Liabliity Company): I woula-lil -
to ask whethor you have had experience with unpolymerized and polymerlz:
synthetic resins that might cause dermatitis from a dust point of vies
phenol formaldehyds particularly.

NDR. SCUWANRTZ: Yes, I think 1 have had experience with most of t!
polymerized resing, and referring to the phenol formaldehyde type, it is
most frequent causc of dermatitis nmong the synthetic resins, We hay
made extensive studies and found that it was the formuldehyde fraction ths
causcd four times as much trouble un the phonol fruction, us fur as senasit
zation iy concerned, and that the more unpolymerized, the more uncured

. wus, the more dermatitis it wus liable to cause., For instance, the powder¢

resin mnde for moulding contains fonr or five percent of hexamethyler
tetramine, which is used to furnizh additional formuahiehyde in the monldin,
You all know that hexamethyleno Lletramine jn a powerful skin irritun
and there Is even wome free phenol in it,

1 would say the unpolymerized resins cauvun u greut tlenl more dernn

- titis than the polymerized, and completely cured rosins cuuse no dermatit

at all.
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PROF. DRINKER: The Preventive Eng!neering Commlttee dunng the "Haf:
pul year has issned one bulletin, under Major Hatch, and anather is about: iy
to sppear by Mr. llemeon of the Massachusetts Dlvllion of Occupuliomﬂ( g“ (X

~li Hyglene. Herelofore, as you know, the engineering’ group has: {ssued {4 !
X * bulletins from Limre Lo time, on subjecta of special Interest, guch as probleml ‘;, W, 4
‘ { I “in air snalysls, dust measurements, and the like. We stand ready to cone q
' . .0 jinue that service, but conditions hnvo so changed since our meoting of &

v year sgo, due of course Lo the war, that we feel a little reluctant to. auggut,.
Youu " toplcs or to start new projects unless we are certain that they are onca of -
2y srecul interest to the membership. . J

'\s Ly would welcome suggestipus from the mombo;l #h,to projech Uiat

’} m u nk need sj ecial utudy or projects which they think’ could be descrlbod ‘
i ('n now in the form of brief bulletins. Those suggestions would mostt g

. : '
.
59

’ Convenlnnlly be made through the Foundation itoelf, through the Director, it

* * and Dr. Holden. ,';

b The Engineering Committee has no elaborate research program for the [y

! forthcoming year. We have no apologies to make for that, but chnnalnc’-u
L conditlons have al:ered our program and most of us, like mout of you, have.

A% - more work than w: can handle, If we are to take up or supervise any special
“ W reaearch projects ‘¥¢ want to be sure there is a really urgent noed for them{$! r )
‘t ~pnd we would still like fo limit qurselves, If weo can, to studies of such a G ran
*‘3 naty re that the benefit will be a lasting one, You can, however, arrange forr 00 “;k"'\ &)
. luneyn from the Foundation. I know that they will bo roady to help you RE M B
.' on matters of that kind. }
- v ‘Thereforg we look to you tq\,uuut to UI,lby qnutlons today, op by i
lk“" questjons that you:wpnilanswered and, research tpplcp'tb!t YouGSE:
rﬁ' sre worthy of comldontlon by the Foundutlon tl\rough any* oh:h"‘
u e clcl
f\w\u ¥ou lqiow, Professor !hu; ' iIs gow with. tbn B’nlpry Corp %’(!Q
Yo Yot we were able to:get him here today!to ‘report’on the: ruomh
{who was doing at University of Pennsylvania, mnrch that was upon_

;?x

?z' ‘,u!'ed by our Committee,

: it . ;O“
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MEASUREMENTS OF RATE OF AIR DISPLACEMENT AS A BAS
FOR DETERMINING EXHAUST VENTILATION REQUIREMENT

MAJ. THEQDORE F. HATCH, Sn. €., und
1. ROBERT 1I. WALPOLLE, JR., Sn.C.*

Objective of Study

Tha objective of this study was to develop, o fur us pousible, a fun
mental basis for determining the design requirements of oxhuuat systc
which would sorve in place of the emplrical procedures now commo
employed.

Factual Nagis for n Fundamental Mcthod of Ilood Design

(u) Al atmospheric contaminants released by Industrial processes
disperacd into the plant atmosphere by air movement only. If there w
no air motlon past the offending procoss there would bo no distribution
the contnminant heyond the immediate zone of relenso.

(b) The function of an exhaust hood, thercfore, is not to capture
contaminant but to collect the air into wh!ch the contuminant is diapers

{c) The rate of air flow into an exhaust hood, as a consequence, m'
equal or exceed the rute of flow of uir past thu process.

(«1) The extent to which the hood ventiluting rnle must excewd 1
rate of nir movement depends upon the hood efficiency, thut Is, upon |
amount of clean uir which must be exhausted n order to eaplurv all of 1
contaminated air.

Melunr.cment of Rate of Alr Displacement un a Basls for 1lood Desigr

(a) 8Sinco il is tho air movement away from the zone of contamim
release which the exhuust hood musl prevent, it is clear thal one sho
know Lhe rale at which alr is fowing through tho nren In order Lo dotermi
the minimum ratv of exhuust ventilulion reyuired.

(I}) .The primary recommendation resulting from this Investigath
thercfore, is that, preliminary to the deslgn of un air exhnust wystem, t
rajes of air displucement existing nt the varinuw processes ho monnured

(e} Rutey thus obtained will serve, with sultable fnetors of wnfety,
determine the uir flow capacity of the exhauat nystem.

(d) ‘This procedure contemplules the direet atudy of thy nctunl m
cesscs Lo he controlled and doca not depend upon nsswmed slmlinrity wi
other procenses und experience with them.

(v} The proposed method doen not have wniversnd npplientlon since
requires that the puttern of awir flow past the process ba enthor clow
defined. It nlso requires n certuin degree of enclonnre of the procens, |
application is helieved to be wide, however, minl expericacn with 1t in t
design of a lurge-scale syntem has demonstrated ity proctiond value,

(J ‘1‘4 )u ﬂm‘c N on the Unlversity of Pennsylvuntn study of Fxhoaant Veutll
il h low' s nhmluu y the Foundatlon,

J I® Formarly of Depuriments of Vublie Honith und Veovontiva Mediclne, Hehool
' Modteine, Univorstty of Ponnnytvania] now with 1 11, Army,

4




. Method of lleuurlnc Rate of Ailr thhcomont R

() Alr mo lon sround an industrial process may result from a nnm
ber of causes which may be divided, according to source, inte two clulon
external and internal, Examples of the former are: normal room convection Vi
currents, aclion of nenrby belts, Aywheels, movement of reciprocating parts. ";
Interna) sources .nclude those which are inherent In the proceas and others -3
which are only incidental. Inherent sources include the strong convectlon
currents aet up by hot bodies (such as a casting, steam bath, welding opera- W
tions), by the expansion and contraction of a stream of hlling rock as itc
Joaves a belt and falls into a bin, the fan action of a grinding wheel or of
& hammer mill, (te, ) ‘{

(1) The air flow cstublished by such sources is not confined to a doﬂ
nite path and canot, therefore, be measured by the usual methods of metor..:

CWITIR S AT T

.-

ing. In the prescnt study use was made of the well-known technlque of,
measuring the dilution of a suitablo test substance, In this cnse a tost gns :’"
introduced into the air atream. Knuwmg the rate of Intraduction of the gan Vi

and its equilibriury concentration in the air stream, one can ealeulate dlrectl)'
the rate of air fow from the relationship
Q= E

Where Q = rate of air flow
F = rate of feed of teat gan,.'
C = concentration of teat gas ln nlr lttenm

4%  The method has heen described and its orrors and llmlutlona'd
in a recent Foundatiun bulletin. In its present form it ia relatively slmplo
to vse but has the serious dludvnntuge of not ylelding Instantaneous con-"
centrations which must be known in many cases where the rate of air dla.’ ?‘
placement ls not continuous, but rises periodically from zero or a low levol; K
lo a maximum value and then back again. (Example, barrel AMiing.) In?
place of the chemical method of analysis for the determination of the tutn; :
gas concentration, a direct-reading meter should be used. No such instru- !?’
ment Is now lv-ilnlnle for carbon dioxide. In certain studies tolaene has.!
been employed as the test gas, since It can be measured Instantaneously ln“*
a direct-reading photometer. For obvious reasons, solvent vapors could':
not he employed in industrial phntl. Recent dovelopments in the uae,pf“
infrured photomelry for measuring curbon dioxide are promising. Anothery
poesibility is to employ a test gas contsining a raedio active substance, thgu
concentration of vehich could be simply meanured. These and other lugzon-
tlons should bie investigated further, since the basic ‘iden of detcmlnlncg&
ventilation requirsments from moasurement of the rate of alr displacoment
appears to have oneiderable practical value, . . !

Sugrested Steps In Hood Design i'.x a8

(u) blmly the process with a view to determining the source or {.-
sources of air mection which is established during ita operation, " et

(1) 1 & source is external and {ndopondent of the process \akc cvery‘ 14
precticu] mesne ‘o eliminate it. Should the source of alr movomont bo¥ §
within the proceay hut only Incidental to it, every consideration should aleq)icy;
be given to its chminollon.  For example, n flywheel or olher rotating part?y fr‘?-v
muy be shiclded; convection currents rining from a hot tank can be minl-ftlK
mized by insulating the side walla; leuking parts in a compruud-nlr oper<. ¢l
sted machine sheuld be repaired. :

i 1.

SRR E Rt
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(¢) Even a aource of air movement which iw inherent in n process n
be reduced in strength, For example, the amount of air displucod by fullic.
rock Incrcases with tho height of fall. By substituting a stono luddor for
uninterrupted chute the tolal drop is broken Into nevernl wtopy whi
together will produce less nir displancement.

(d) In tho cnse of semi-enclosed processes detormine the polins
entrunce of tho nir as well as the ecscape oponings. In wany cases t
opportunity for air to get in can bo greatly reduced, thus minimizing t
i rate of displacement. For example, the airflow resuiling from tho strw
fan-uction of a hninmer-mill can he reduced by carefully remtricting t
inlet. The air movement into an enclosed acronn may be roduend hy pr
viding n storago chumber between tha screen uiil feed chule uo that tho o
cannol gain entrunco from the chute,

(¢) Aflter identifying the wources of nir dlaplucement und eliminati
or minlmizing all thut are subject to control, the next step iv to study U
pattern of air flow. For this purpose a visunl smoke gonerutor may
employed.

() Next, construct a temporary enclosure (If one js neeessury) of
puttern that will confine the flow in the manner desired.,

(g) Using the temporary enclosure, measure the rats of alr flow |
the dilution technlque.

(h) From the rate of nir displucement thus determined und the know
edgo of air flow pattern obtained by smoke tests un estimale may be ma.
of the factor of safety to be employed. Thus, the rate of ventilation
determined.

The time required to muke the tests outlined abiove Is not great and
is believed that the Information thuus obtained will result, in muny Insta
ces, In linproved design and performance of exhunust systems,

Application to the Study of General Ventilation
(a) For the control of a number of industria) operations, genera) roc
ventilation is employed. The rate of ventilation should he determined so
to dilute the contaminant down to a snfe level. If the rate of production
tho contuminant is known, then the minimum rate of room ventilution shou
be
Q =z -

Where Q - minimum rate of ventilation required
A == rute of release of contunminatle
C.ax = muximum perminsihle concentration of contuminute
(h) ‘The value of Q ohtnined in the nhove manner cun ha snfely e

ployed only if the contaminant is completely wixed with the ventlinting o
Such o favorable situntion rarely existy, however, On the conlenry, zon
of tow veantilation and even dead pockets fregquently vecur, Hy muenns
the dilution technique the ventilation charaeteristics of the roum may
evaluated and n gunntitative busis for hinproving the system of gene
ventilution obtnined.  The steps are ny followa:

Feed the test gas at o constont rate inte the zone of releane of
the conlaminunt,
Determine the equilibrinm concentrotionn of the teal gan at
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tlie various working: location* and in thealr aa ‘'finally dis*.

charged fron the room. 1
Under cond.lions of complete mixing tha concentrations thus
obtained would lie alike. If, at any sampling point, the con-
centration is higher then at the final outlet, one know* that the
rate of effective ventilation in thin urea is less than for tha
room aa a whole and in reverse proportlons to tha conccntra-"*
lion found. oo i o?
From such a survey it will lie possible to Improve tha system”
so as to effect more uniform ventilation and, porhaps, without
any actual increaao in tho total ventilation. &
If, in addition to the equilibrium concentrations, tho rntos of)
buildup of the test gas concentrations and tha rata of decay
after tho gns feed Is shut olf sro nhininnil, one can predict tho
cycle of coucuntralions of the contaminant which will obtain,
‘at tha various points of expoiura for a given cyclical release’,
of the contiminant. The mathematical relationships will be!

considered in another report.

u
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KEEPING SCORE ON TOXIC MATERIALS AND *
PROCESSES IN THE PLANT

EDGAR C. 1IARNK.H*

To give you briefly the background for our methods controlling th<

1-7 use of toxic materials, we aro a relatively large manufacturing industr;

1 Wsstinslinnsa Kloclrli:

using hundreds—yes, thousands of different materials, many of them toxi>
materials. It Is not u coso of controlling one or two or three types of hex

.ards, but hundreds of hazards, and thousands of people exposed to thosi

hazards. Wo have In our heudquurlora medical department nn luduatrio
hygiene laboratory, which hus functinned over a period of Ill years, ami i
pumber of systems have heou developed there which are iirobaldy af intnres
0 you

We soon found that we hud to disseminate llm fuctunl information, sucl

1 as you have been hearing today, to tha proper porsonnul in our plants it

order thst It could he properly applied, worked Into the design of equipment
and processes developed utilizing that information. It was necessary to gol
that information in the hands of persons who dual with the dlireraut mater-
ials and processes Involved.

The industrial hygiene laboratory is also interested in obtaining udvanct

" notice front engineers, plunt personnel, superintendents, etc., so that wo may

have a knowledge of what materials they are thinking about using or plan-
ning to use, so that wc may at least try to keep nhund of them.

Our heudquarters engineering department illHires a card system for
keeping truck of these dilferent materials in nan In the plant. On those
cards, four hy six, they record the name and assign n number to the mater-
ial, record the suppliers' names, the engineering characteristics of it, and
other pertinent dntii which would hu useful to tho various engineers and
shop personnel who use it. That seemed like a logical place to provide some
Information nn the toxicity or possiblu effect on lhu health of tha workers
from the use of the inatcriul.

Wo have added, at the top of each of these cards, under the name of the
product, n very brief stiitameiit regarding tlie toxicity of tho materiel or
precautions that should hu taken In iiHIng It. As nn exumple, if wo liuvo a
card on benzol, it wilt definitely stale at the lop of each of these cards that
tills material is toxic; its vnporH should not he breathed und excessive con-
tact with the skin should bo avoided.

These curds serve the useful purpose, Aral, of keeping the laboratory
informed, and second, of transmitting Information from our Industrial hy-
gleno group to the shop supervisors, the engineers, nnd other persons in
the organization who work with these muteriiils.

As stated, only generalized information is phiccd on these cards. It is
impossible to determine heforchunil all the applications that may he mude.
It may go Into a hundred diflercnt processes, and you can't anticipate all of
those uses, so that It is impossible to provide specific information. We do
givo a general Indication of the. toxicity of each mixture or substance.

It hns been our feeling llmt if wc can satisfactorily control tho ubo of
mnlorinls in the plant, nnd then prove that tho control is satisfactory by
periodic physical examination of the employees, wo will not hnvo cases of

A Mnnufiictarlas Cnmimny.
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occupational diacaae develop. It has proved to be'sueh fver the years.

Now these maieriala are used, aa | indicated, in many different types of * _
processes, so that we must give these people very definite and concrete In- «<*a!'
formation on euch of these different processes. Our headquarters engineer-.*

Ing department provides our shop supervisors with a written process speclfi-

cation. It describes what materials to use, how much is needed, what .V/j*. H
temperature to use, what kind of a tank is required, etc. They are very ; Jt. 1]
specific written initruclions on how to carry out oath process. . '

That again actins to be a very logical place to.transfer information.tWMfcfc
Therefore arrangements wore made for all of these process specifications
to come through the industrial hygiene laboratory /or thoir observation ond ~.~ 3 ?f.
tho adding of information about the toxicity of the materials Involved. ["]E)?? 0.0 1

For t good many years we used general statements; however, they <a$i{ *tj. 'e

*

applied specifically to the particular process involved. Later there were.* ¢ B ®&—’,

requests from the supervisors for more specific and concrete Information.,; y-'j ' ."/.."i

When we have occi.sion to make studies in their Individual deportments, we'; \,y ‘

provide data to compare against the information which we gave thern.’vf

Therefore a tabula* arrangement was made, which does give them a rather

concrete Information about the anfe limits of different materials. j ifl/ vl
In Figure | is shown the first type of csutlon clause which we used on

our process specifications. The rest of the specification la not particularly

useful In this discussion. The cuution clause on this one, for example, reads:

"Varnish No. — t.nd Solvent No. — are infommable. Keep all sparksL-jK: \
and flame awuy. Do not breathe the fumes from these materials, Ado-iMr

quate ventilation shall ho provided. Avoid contact of Varnish No. r— with f'r*
the skin."

' That was very helpful, and again we had a transfer of informiation hnclq’}w';Y)if’fn
and forth from the different development engineers, research engineers and * ™' ™
shop personnel, In thst’sll of these specifications come through our labora-

tories, thus advising us of what is being done in the plant, and we .In tum.M"

providu Information about the toxic material* that are Involved. ¢ . 774
1 l.utor, at tho icgncsl of our shop supervisors, more specific-data [were
Included, as shown in Figure II. " 'frij

* This is the tabular heading, which Is placed on thq.first paga”bf each'
of the process specifications. In the first column Is the name of the material
and its materia) number. Then the chart Is divided Into two goneral head-
ings: Fire and Explosion Hazards, ami Potential Health Hazards, Under
Fire and Explosion Hazards we give them some Information about the flash
point, which is ve-y helpful in controlling the posiibilty of explosion or,
fire hazards wherever the material Is used. For our purposes we have
divided them Into three groups, lettered (a), (b) and (c), (a) being the
slanderd ICC classificetiun of an Infiammulilgq liquid with a flush point of
less than 80* F. For practical control purposes that Isn't quite high enough ,,
to he considered o dividing line between the rsistlvely safe solvent and the;*},
relatively unsafe solvent at room temperatures, because your room tempera-iWgq
tores limy frequently go ahovo 80" F, We therefore made our dividing line'-' *
at Hi)*, adding the si-i-nml classification (It), 80* to 110*. and (c) over 110*
1 bus each potentially hazardous material which is called for in a speclficor
lion is labeled (u), (h) or (c), depending nil He flash point. / (|

In ovens and work place* lho fire and explosion hazard limited by con'
1 filing the percentage concentration of the vapor In the air, either‘Inf

J.'uj wr-f ft, |»§Lj|| n
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clobcif container or in an open (pace. Vapor concentration* are reatrleted
to 26 percent of the lower explosive limit, a* we feel that a four to one /ac-
tor of safety I* necessary for moat of the operations involving the use of
these inllanimahlc t spore.

’ (linler the heailing “I'otcntial Health Hazards—Breathing Zone" wo

tv specify the maximum permissible vapor concentration, using two dlfferent’\

yj- column*. In some instances we have a relatively abort expoaure each day

XA and in other inaUui'ea continuoua expoaures. For moat prncticul purposes

Y, these two figures do not need to be the time. Aa Indicated In the table, the

' maximum permissible concentration of benzol is 100 parts in 1,000,000 for

"' exposure of | to 8 hours per day, and for an expoaure of leas limn one hour

A per day, 200 parts per 1,000,000. In the case of toluol, 200 part* per s
1,000,000 was set si the top limit, even for the short time exposure. !

\" Under the seclbn entitled "llendling,” It le Impossible to give a specific ,

. i statement. We have, by utilizing our safety manuals and our safety super- '
".visors in the plsnli, informed the shop supervisors of the different types .

"*.'of protection which can be applied to the use of these materials, such a*

W rubber gloves, prottclive hand cream or protective clothing, fn ono column
it is Indicated whet ter the material ia corrosive, auch aa an acid or alkali,
and in the other column the need for personal protective clothing is Indl-
rated. If the chart indicates yes, in either of these columns, they have

j information which can lie applied to the specific need.
This scheme of providing information haa proved exceptionally useful )
In times such as we ore going through today, when many substitute materials :
are necessary. The plan hus given us an opportunity to discuss the use of
Iha materials with the shop supervisors and the engineers, and to make eer-
* tain that proper protective measures are taken.
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%Y PROF. DRINKER: 1 would like to; .Lk Mr

Cs S
Iﬁrnux it ho “has ! cver"
o}

Sriatiemp get the firms who se te-ecemu s labeling for:
atigmpted o ho sell th hem} his labeling £

'ﬁb[xp' Do you think it would be practicable? ., -4, ~., R

}513 o hl R. BARNES: 1 think it might be ideal, but'T am not so sure that ltﬁ [
" csn be done. h e pl

5{'"" ,f\{/{! ROF. DRINHER: The:reason l uked that nuut.loq l; (Lnt. I lm wotkql- :

ng-nearly gl my tme now for the' Maritime Commilsalon, which-is & voryx ’

crnplwer of Isbor. One of the most serious probloml wo face trom LRAN &2,
Epﬁr atandpoint is the use of pnlnt1 vehicles, thinnarp and the like, ‘3¢ un-Juft
pown composition. Usually they have only a'trade name; and the paint{{iF
'_ foreman hasn’t the slightest idea what they are, Only occaslonally s there*:
an indication given as to their chemical nature. We need to have some kind*".
- of adequate labeling of those items. [ was hoping that 1f somobody like ,‘
\\'emnghome started it first it would be a little easier for us,

l\, MR. BARNES: It has been our:experience that we have to find the}:
H lnnur to thesa problems ourselyes, and-in tho‘cnuol 1sdlvents,i;such (s
! Professor Drinker mentioned, not only the trade names but the aotual mater-
,ilAll sometimes don‘t seem to be known. It is necessary to moke fucuonll:-‘
duplllllonl of the solvents and find thelr true chemical composition.
l vsome instances we just haven't been able to find out any other way. We
;L unﬂu s pructice of determining the compolition of the nolvents.

4\"'

Y
-~

. o

;5‘ MR, PAUL HARDESTY (U. 8. Chlmber of Commerce): Do I under-..

yi$pd you, Mr. Barnes, to imply llut you have some form of pcrlodlc phyel- 1
(“cl exsmination? X gy
> 4 W Lo

P ' f h. . |4 0.0'

}k‘ QRNES Yes. ' It would require too lonr’aftlmouo describer tho
'l

iyl

=

:' B
de“lh now T will just say that'each job In the plant is clasalfied for: the
1yps and frequenc) of the periodic physical examination.: 1 don't mean to'k ki
Imply thst all employees received a perlodic physicul, cxpmlpnuon,, llow- 4
pvar,'all.employees working with hazardous materials, oriwhere the -ufoty, 3
pf'ﬂ]_em’olveu or others is involved, receive poriodic expminations on’'s defl-:f ¥
nh%'pthedule, whicl, is determined by the job. That classification doumlnas'

Teceives an eramination and, in cases of disease -or:reaction tostoxicy Pyt
3 thh, they become the puliontl of the doqtor,-nd are: lollowod pndor ) Tkt y
\ -Hl ou conditions." i ?. l R

r‘ ” DR, S. C. LOMG (Atlantic Refining Comp-ny).. May I nk how often : &
mnl‘o lheu phy-icnl enrnlnuuom on ths men w huld'l,o bemol] V15 , l'f'/
' ’- "
& B EB The frequency of: exlmlnltlon}j" ‘ldl on e:ch:‘ ‘ﬂ 79 ‘/ w
pss or job *We have'tled At down to’ eachl Joblin’the! plant) 1t ‘we'iidy
[\u\p an operation where there Is a benzol exposure which has been proved,
Sithrough years of experience, to he relatively sufs, the examinntions witl bet F
\‘mqle every six mo.aths, or once a year. If we are going Into n new mitun. ')(
tigp, where we don t know what the hazards are zolnz to be, we may nuka [
'P;hu xaminstions oace u month. Through experienco, 'from determlr\ntlona A
1 over a’ period of time, we recluselfy the job to overy six mon!lu or, I yonrs "
or wluluver is neccesary,

Mr FUNKE: In cnse you find"a definite hnuzle ‘ﬂ‘cerhln?dop‘rt- {:t{:‘i ¢
rnent are any of thosu men trained In first ald, promptly to takelcare of
tn» urloul conditi ms that may arise at any tlmo?

i g A

SO , , \wu il i‘t.
] 8

1 MR. BARNES: Yes, I would say that something like 10 percent 6f our

otal employeen. are trained in first ald.

’ h:lt FUNKE: With specific instructions on typical or possible condi-
ons

MR. BARNES: That Is right. That is a problem for the safecty depart-
ment, basically, because it is a short time, accident type of exposure. The
pooplo in those departments understand what the hazards are and what first

 ald measures to apply. Frequenlly written Instructions are provided for

them

"MR. FUNKE: I was referring particularly to chemicul accidents,
MR. BARNES: That Is right.

PROF. DRINKER: To many of us it {s a pleasure to welcome the next

- speaker hore as a comparative newcomer to the staf of the Industrial
Hyglene Foundation, who haa for some years been a collengue to many of

ua: Dr. Francis R. Holden.
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; *:IV!‘!AT THB POUNDATION N’l‘ BURVKY
Iy '. “ra ':,"
. FRANCIS R. HOLDEN Ph. D
., Foundation u.rvun made this year disclose an Ing . ud approi:lutlonl
: py ‘imanagoment of the lppllullon of lnurprot.l"Ymd ‘proventive “healthfy Al
F . piqasures to conditions in the workplace. This viewpoint.is especlally trueyid
t» *.0f those companies that have active medical and ufoty‘dogartmonts..ovon} :
3 vthough they may have no trained hygienists.; - y o PIELI Vil

) Industrial, madical and safety. dcp-rtmonu .otun detoet hulrdotu."\,
sxposures in thne to provent serious consequences, ' The extensive- oduca-.-,
tional program spinsored by governmental agencies, varlous societies and; 30
+ the oundation are showing rosulta. Numerous requests for Information
+and services from member and non-taember companiea aliko pro indicatlons¥;
dultryq efforia to provent occnpntlonnl dluuo and to foutor omployoo
e v l ‘
Found-tlon surveys frequenUy show that oqulpmont for axhluut vonti
istion Is used Improperly. Ofton an exhaust system for econtrolling dun' -
where batch cars nre losaded has been dosigned, for reasons of economy, to’ a',
have unly a few chute exhausts In operation at any one time. Workmen," i
through improper instruction or supervision, will open all the exhausty

valves, resulting In insufficient suction at any point to remove the dust.

&ﬁ

\;: h, .. '.

Simlilsrly, there is frequently a failure to provide adequate alr to comqy.

\; in winter when windows and doors are closed. The resylt! le that the ro-
{7 quired amount of alr cannot be removed and unléss the s pl.em has beeon &}
. groutly overdesigned the health hazard will not be cqutyol!
(\ much alr should be provided as.will be pxhausted and’thi
..t conditionod during cold weather. i By means of Iouvr % WA
|‘u|; into-the room, uvoiding dnﬂq »o P \H S,
.l.." We huve obsorved a numbes. of ,cuses. whou '\h
ul;-uetod by means of u fan Jocatpd in a wall near, h 'window, o’} btd :W‘
portion of a large window. Workmen desiring ‘to!) auqu,tho.?pntll-tlpn
will open the window, seiling up a return air current that carries. the dus
_ gas, vapor, or fumn b-ck into the workplace. The fallacy. of this’ proqunre
¢an be lllustrated y means of & smoke bomb, which- cleagly shows the. ax
i hausted material 1eturning to the room throuch tha openiwlndow’y,w “
} 7 have also found cases where dangerous gas,. 'VapOT, d\ut r: fumed’ t
.~ adjoining departments through open windows aftex h‘uvlnz oen’ oxlunltod
* from an operation nearby. The obvious snswer is to oxtond the axhaust
duct nbhaove the level of the roof. LA
Recently, durit-y an inspeclion of u spray Itoolh deplrlmcnt Inia, hrxa
plant, it was seen that the oxhaust system was not opeptlnu. It had been
shut down becauso of a complaint frpm & nearby department ¢ that thqvnoq {
made the mon sick. The vaporns were exhausted into'a court oxpouln&,pun &
* workinen to a hazard thut was not a part of thyl; job. if '; R
‘The use und cnre of respiratory continues ito} Aw‘p blou:‘u\'l\‘?!qn
vl the know. how Inforimallon published by the U'é Cﬂnron ‘of* M( d
othier organieatlons, Including our own. Most lurveyl d]lclow ut loul on
: " Al d

ﬂ \56'

%
\“;

n\ ““'
f i R ll- n,- i

pensate for that removed by exhiaust system. This neglect Is true elpechllyg-,, :
9,57
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cuotwhen the wrong relplntor fa usud, "A.most commoun mlnlalu ll '.ul.
“employment of dust respirators for protection agalnst vapors. Theze are’
also muny Instances where the maintenance of ronplrutors s Inndwpnuto or
nogligible. Under such cireumntances it is difficult to obluin tho necessury -
_cooporation from workers. Wearing u respirator Is usunlly n now expor.
_lence for a recently employed workmun. He munt he taught to obtain a
,]r comfortable fit and tho reason for tho respirutor should Invarisbly be ex-
1 ;} plained.
-:3; Many companies have their troubles in getting workmen to wear respi-
ﬁntou But a clay products firm had the opposite experionce, A genoral
i 'order warned in effect that employces would woear their rospirators “or
_else.” One wintry morning the plant manager coming to work found the
Janitor busily sweeping snow and wearing a respirntor]
Not all industriul health problems are solved by specialists. A rocont
p hazard Involved expouure to a material which is a wkin irritant. Glass plates
wm immersed in & mixture of unpolymerized resin, and in spite of the
*/:iutmost care some of the resin would wet the clothes of the worker, The
liquid would then remain in contanct with the skin for several hours, pro-
ducing a dermatitis. Rubher and cloth aprons were of no value, as the resin
. penetrated them., The mother of ono of the girl workers suggestod that a
! ) . sheet of the polymerized resin itself would be Impervious to tho liquid.
- Several thin sheets were then prepared and proved an absolute protection,
“Criminul negligence” regurding one's own health and safety is an ever-
* *. present problem. An inspectlon of an acld-pickling process in a stesl plant
"dlselosed what appeared to be complete disregard for the potential dangers
of the acids by the workers exposed. Nevertheless the aceident and heailth
expericnce in this department had been excellent with one exception. A
workman declded to clean thoroughly his dinner bucket after finishing his
turn. lHe dampened a cloth with concentrated hydrofluoric acld und pro-
vceeded with the cleaning. The next day his hands were in a very scrious
! condition nnd grew rapidliy worse. It was finully necessary to amputate
: uvorul of the fingers to arrcet the necrosis which resulted.
. There Is nceded middle ground between frightonlng a workiman to the
4 point where he is of little value, and where he shows a wilful dlsrogurd or
* 1. ignorance for tho dangors of his occupation. A continuous systematic pro-
_gram of education and supervision administercd by foremen and super-
visors, backed by top management, hus amply demonstrated its practical
.. worth,
1y .:I - Tha need for speed In production today Is of paramount importance, but
3 5' 'fu should not be at the expense of forethought In the provision of safeguards
- V' for heunlth and safety. Mr, Barnes, In his excellent puper on keuping score
"" on toxic materials in tho plant, hus provided a practical, working method
for accomplishing that tusk. Al too frequently the firnl knowlodge that
the modicn) or sufety depurtment has of 0 new procenn, machine or mntorial
. Is when it §s In operntion, perhaps in un obgcure corner of Lha planl,  Fore-
~ . thought will prevent dangerous exposure. The cost s higher for placing
.20 makeshi(t unfeguards or exhoust equipment on n mnchine after it i In une,
v Time is loat and confidonco in management s ondungered if wdequate plan.
31 -ning is noglected In supplying proper protective dovices.

The Foundation is now engaged In a study of the toxicity of the prod-
' ucts of renction from tho manufacture of a new chwmical by u mombor com-
*& puny. During tho laboratory stages of the developmentnl wark on this
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TT ch ml 1 there we.e no Indiutlo!u ot dwnr Tcufday oot It '“t'; , ; ' |
-—-ﬁ' lot'hplulalt pfwluction two'warkmen were | tr(chm' wuly fmm axpo's 35} AT oo
un to the chemical or one of the byproducts, 2. SON R (Y ~' ERAR !
: NoAs gt ducted by Industrial Hyglene Foundation
* By means of the data obtalned from animal studies it will be poulble Wb Typleal Surveys Conduc y In g
1-' " ' to nvold a recurrence of this traglc experience, Every new chemical or prod.3 i LM
5. 4. 0¢t should be fnvestigated as o its toxicity before it ls’ propared in:large 3 m‘,' AR 144 5 Industry Tyveot Haxarde Reconnmendations
iz ‘s yaylounis and released to the publlc ‘This practical common.sense procedure )}8 Ayl e 4 1 g
) ) {s followed by seviral larger producerl of synthetic chemicals. At least twoiXd 1‘1 «’! "¢ ., Chemlcal manufacturer Toxlclty study  Guses and dust "ll‘;::"l:’:':::'::l:l'; ”
| of t‘l‘xe companies are members of the Foundation and eln furnlsh deun. % g v .-3" recommuinded
! u?mw“ to other 'm?"’ud members, ‘ j@ ﬁ 0 hb, ' ' %-T' '1‘Chomloll manufacturer ., Toxfcily study * ‘Dust Btudy In progreag .
' ‘Tbaw $re 'tm too many ares: of aormnﬂlll JEW '; . ' Coaled products 8pot survey Vapors Hazard umizn.:m;lrol )
sl {ng-in'kerosens, g“-:ﬂ‘lne, or cnrbr: tetrachloride.: Pmtocﬂve créanms wﬂi x\ ’ i Ve manufacturer
| prevent grease sn me from belng ground into the skin.  The protective§ UG L e i -
% !toream and the dirt can bs removad simply by warm water. lnpttnbbom 43“’“’ --f-,-,,"mr:?u(vr.:ff:n:?x'r':gm.m 8pot survey  Dust "u-.'.'l mo-l--_o.uu.nrm
‘{3}\“'.“ s safoly soap may be needed. B . '.; s 1’ '"V) v -"Elnelfluul o'qulpmon( Ueneral survey luste, vapors,  Hpot surveys
k,\ I Nqstrictions on strateglic msterials for ouy mlllhx,"needl have ult dij ; X manufscturer Snwos & fumes recommmnded
. '"‘ the incressed teverity of some common hasards! iThe. -mount “of - tinf & s L‘ i"' . Qlasa manufscturer +  Spotsurvey  Dumatitle Tlaznrat contrall by
vmqnt In solders has boen reduced, resulting in an Increased amount ot 4 i !‘ ‘.‘ prolectlve ntenms &
]eq 4 and occasionslly the addition of other toxic metals such as cadmiuym. RS 5 X f'r, oo Protectiva clutiing
;M F.rpmum to fumes from solder shouid be re-evaluatad in the light of these S, “w. &f./ -1 6;?‘ ” K Olass manutacturer Spol survey Pusts, vapore Nazuride mmlar contiol
i Pow condluoln Taere will undoubtedly be cases where photective measuros’) o : & giocs ::.‘,",’,',“.,';;:u"',',:'(‘"'"“‘ )
r‘,whlch wero adequate for the normal solders will fail to prevent lead or" ; : s L equipment
&l pndmlum polsoniny-. } %{jﬂ‘ \ : "~'- . ,Olasa manufscturer Spot survey ° Duet & Spray Check on |-rovl|ounly .
i ‘a¥ wymmary cf typical sucv conducted 'bﬁ-ﬂ: onpdnﬂoql‘no (ix v ';'.:5‘.?5‘:‘...‘.‘.’&&‘.'2?;"--
ng’the. year 1948 {s appended. &bh‘repo “The ‘Industries studled’ lm Wl = - yYPe—— e
ramearay crmprise large and small companies 15d inelude chemieal, atesl B Mante Tlimtwhae MR Sl
|}?7Lg P":PDC}I. glass, electrlul md eonulner mlanutunr‘ AP 1 [ study
u > tu : . ',» L P '}f' . 4 ' " 1, 1 ‘ \ . Metal container . Hpot survey’ Vapors, gasus Bxhaust vontllation *
55 LAy N C oo B SRR L A Pl N mlnuucluror & dermatitls rocommonded; oreams '
1} 0 1!:‘ '.:"?J-" S ﬁ{:l;:l(::.:‘(“l'vo clothing
' i ’3‘/‘- | Btee! producer Qeneral survey Du-l-..v:p‘of-, Bpot mrw"‘od
: s J WA e G i N tage 3h e A I AL . , sase ' ]
. ‘:.';.:'ijﬁfq Jisd. ) ; ] ARRAYI ¢ k . 3 ‘( Pit, .} Bteel producer ' BSpot survey Dust E:‘::‘:}‘,‘,’:?,‘:'.‘;“"' g
i ':fl“..: 7 ’ TR roduce duot; Nnew
e raw material storage
’ , Btesl groducor. General survey D\::l:..'v:pﬂ::;" Blp.(:}'ll“\:.r.\;:zu
. P i3 !‘ Htee) pruducer Hpot survey Fumes & gases  Exhnuwt veatilstion
' "}”f.""i" o 1 reconungndod
! yi ,:"*<, 8pot survey ' Dust Juhiunt \‘roul'llatlon
CoN recommonde
n Spot survey Qnuen & dust Exhniet ventlintion
. ::o::::al--cl whaure
Stone products company Upot survey DPust o —l ;E?;:;E';:v::'t'l.l:;(l;;\
Zine and lond producer Two months Atmospheric l(uuml umler ¢ lmh'o!
“: .‘m:’onpherlo pollution
study
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: g tho membm}f’ ~
- of tbo Foundatior, could holp the Foundulon rnnd very mutorhlly help
themselves by rep: rting any unusual problems or new problems which arlse.x ;
. This practice woulil make it possible for other interested members to Immeod. >4
fately profit by yoir experience. Here are a eouple of questiona that vou'
put up to us, and | have an idea that one of these at least can be nnnverod
|by some member » ho perhaps is not nwnro thut others hlvo the same prob- W
em. * \L . . 1 ,l "' :
i L ps nuorido fumes fmm weldlnc opentlonn pmcﬂt‘n’qarlg‘uqvmup% AT
o tlnu-l disease haserdt . ' . Y.E e i :’l.a Rac
« Many of us know that lt Is a pdunuﬂ hazsrd} In llxht llloy veldlna’i. £ WEsd)
1 upochlly magnesium, and perhaps it ls also a problo In certain; stool, maky B
¢ +3 {ng proceases. I don't think many people have any datafihat gxtend over any Bl
3 long peariod. 1 wonder if any of the members wouldicare td comment on the b
3 X1 augetlon. l hlV. no udoqunto lnlwo\. to it, T will’ ndm't, l\'\(, M
,r .o ov.. W ORI U "--/r}»‘f"
;" |isDUIP. C. FRARY (Aluminum Corapany. of Ameriea):iWe tadiiingis
. :hnces‘bnforo the last war with the ‘welding of ‘aluminumZinot’ duralamin!
as somesbody sald this morning, because that cannot be torch-welded. All oy L
fluxes contain amall amounts of fluoride. We have large shops In which:’ '(*" 'o,’
1 suppose we have had as many as fifly welders busy at a time. So !ur R
wq have never had any indicutions of any difficulties due to the amnll 1'33 “M,
g

34 K

5

J

< ampunts of vaporized sults. Our own experiments -have:indlcated that mo-t

'~ of the salta which are vaporized are not fluorides but chlorides. I think that (l
it Is very unlikely, unless you have extremely poor ventilation, you will havo
any difficulty with the fluxes which are commercially used or which wo .-
commercially use in the welding of aluminum, I can't say as to magno-lum, NE

' although we have welded magnesium. also for the last_four’ or ﬂvo yourn? ’
without, as far as Y know, any Injnrloul eftect,. . R 03

1]
e llOF DRINKER: Porhlm Dr Irilh cquldiqmgmégtq ’.hll\- ?~
[T RI i e

had nurly lhe sxperience Dr, Frary has had with :lumlnum. 1 wﬂl conﬁrm -'3
that thers are no fluorides evolved. We tried to make studies under actusl A
1 welding conditions, snd we couldn’t find any. That ly in oux,ac uqyplant., j‘ﬁf
"wharo thay are weiding. ‘We don’ f}hnv-- conosntratio ,ot..w k, qndnthorq
~wag plepty of space for ventilation.' ¢ fa surprising tho'pmull‘ mqunt. glye
oil. We inade a careful study snd we dida't find it in the’ oporatlon, althopgh™
- in the laboratory you can detect it When considerable heat and flux aresiYi
used fluorldes are present, but we didn’t find them In the, aclual weldlnz'h’ ' Aéu
operation. \"

- degyees, with sodium. and; polassiyp’ chloride, -Hu,!lnyl ttudyqboen“mado

DR. VISCARDI: We have a plane factory nnd wq )xo-t trut hggwolg
rentdlng the effect of exposure to thls opeutlon!“l5 i ,('\ .

o o
PROF. DRINKER: The question v, I» there };nf lpochl m-m:l\:th)'xH
that noed be taken from potassium. lnd sodium chlorjdo uud Jn helb h'nty
raent at a temperature of 960 degrees.”. I can't answer thnt. ‘1 am not per-
mmll) ;‘vnro that there would be nny danger. ; S

o W‘“?ﬁ’w &‘3’«"@'." 2

o ; {s -
y.‘:?-, n‘\ " "

B - ¢ “' 5 L
gy o

DR. FRARY: May I ask {f that is the heat treatment of duralumin?
DR. VISCARDI: No, it is aluminum,

DR. FRARY: I think the bath used is not potassium or sodium chloride,
but sodium nitrate with or without potussium nitrate, The risk which you
have there s that If you got the bath overheatull you may got oxldes o’
nitrogen, or If you got organic mattor in It thero ls dangor of fire or explo-
sion. Such baths should be in u very well ventllatod place, and extra care

ahould be used to be cortaln that the workmen don't add any organie material

.-which would reduco the nitrates, forming nitriles or possibly oxides of
f.;", . 0 "'3 nitrogen. The fumes from the nitrates themselves would be harmiess,

. PROF. DIINKER: Another question that was asked of us: Is thp'ﬁ
any way in which immediate or rapld clarification could be assured on

-controverainl subjects such as the toxicity of carbon tetrachloride?. Elkins,
- formerly of the Massachuselts Divislon of Occupational Hyglonu, has sug-

gested a anfe limit of 26 to 50 parts por million, nnd Dr. Smyth u it of
100 parts per milllon,

It is my own opinfon thut if you got agreemont much clowor thnn that
you aro fortunate. 1 don't think that the values ure far apart. 1 think you
will probably find that most persons, when there {s any question from two
sources as rellable as those two, will probably back tho lower one, although
there are cases now, I am informed, In plants, whon the lower (iguro Is
really unobtainable.

Would any one care to comment on this question of 26 purts per milllon
for carbon tetrachloride versus 100 parls?

DR. E. R. HAYHURST (Columbun, Ohlo): May [ sugyusl Lhat an
important factor is the depth of breathing that the man has to engage In

on hia job,
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., HRALTH PRODLEMS IN S8UDDENLY ﬁXPANDlNG
Lo INDUSTRIAL COMMUNITIRS *. =

v HUNTINGTON WILLIAMS, M. D., Dr.P'H'

Th. thome of this macting, “Keep War Workers w.m" l- a Joy to the:
health officar, The wording in its apecial field Is ldentical with the “keep#)
well” purpose of all health departments, whether they be natlonal, state or, "
Ioc-l and whether the time ls of peace or of war. What a thriil Ramuzlnnl \

"du’ seasion); . . v . o 1§

’ :}‘3 It 1 only poulblo for moe to nkou:h s few of the more lmporunt hoalt‘h 4

pYoblems for you as they present themselves on 4the health oflicer’s horizon %,
in industrial communities that are cxpanding rapidly because of war, Natur- 3 .1-
ally, the focus in order of importance in uny such st will vary somewhat, i}
In different communities. We won't be far wrong in putting housing at the

ftop of the list. The type of near-slum or overcrowded rooming house or! ' }

4 trailer camp community thst war workers are forced to live in as a reuult} S ¥R
of boom industry it frequently disgraceful. Often through lack of sewer:ifI®t N Ay
or other primary stnitary facilities there may be a health hazard of firstj&.
magnitude. Communities are usually doing the best they can with the ;

: housing puzzle and the health officer hopes that the industrial manager will*.

:ﬁ

K by fully aware of its nuture und patient with the efforts being made o’
+3: The hqn]u\ ‘officer thinks of his wartime population incyeascs as nouplf&

¥ 90 VQ it
'h%m',gelpmo ipdojtry tamilles that are miore In need of protective health and:'.
“medlcal sorvicey than are the stabilized normal citizenry, A rapidly swollcn""‘ D
‘populstion wilth'many young familles will create the need for more maternity" ':-"g
yln»dl in hospitals thun may be avallable, for more time and atiention !tom
pragticing physicians than is possible with shorlages caused by current\
’-mllllnry needs, and the same applies to nursing and dental and related modl-, .
cal aepvices. A health officer is most unhappy if there are large numbers of. ., Shs).
children over six months old that have not heen protected agsinst diphtherlay! My
; - +-by joxold fnoculation. In a community where there is compulsory mcln:-..
l tfor school atteadance he ls distressed if sn Influx,of out-of-state orf
< I'dafense workers increases the ratio of persons not vaccinated agnlnltsj
lmnllpox- or if new official housing projects swell the local population In:'gf¥le " !
(" ln area of his community with thousands of babies for whom no well-baby '.". Y
cp are svailable; and he will go to work actively to service these neods. 13

G

j" Jm-m; of raral families coming into ¢ltlen surely does create com-t'
, nlcnhlo diaense problems. We had )ate lust July a most unusual case of ' u‘
Bd hl]nerh in a bhaby only 27 days old. City-bred children rarely get diph- 'f’ &

,\.-»(

', ”plr qwn blood antitoxin immunily, which apparently continucs for some fd
I
ua |ittle or no diphtheria aver tho years. fhe had lived in that vicinity all” ' ; ‘T

.u\or'..umler six months of age. Their mothery are thought to trnnnnult,.;5
X »monﬂu after birth in their children. In this unusual case the mothor had ,
)lmon born In & amall rural town in a neightioring state where there probubly "
",;: Hife wntit 1041, whan sho moved to Hultlmore no that hor hushand conld | '
mployment In & war industry. . . 1o

e

N

y ‘S:_____, .

ngnhnlonu of - Hlenlth, Haltimore, Md
Ny

‘a&%}ﬁ%‘;’?‘éﬁ‘v L 4,,;55“-4;*32

-

PLAINTIFFs
EXHIBIT

——

o

-
other war worker problems of environmental sunitation. Howor and tojlet
and drinking water facililies, of course, are nevur out of miml, Hanltation

of the milk und food wupplies likewinn preaents urgent situntionw, for thore
muy be an inadequacy in the local mith supply or in the portion of it that is
pasteurized und safe, In the vicinily of shipbuilding plantu or othor war
Industries there may he mushroom growths of rostaurants thut have trouble
in securing competent food handling peraonnel who know how te avoid the
dangers that lead to food poisoning outbreaks,

Now you are probubly thinking that first among the health problems In
expanding industry would be those rusulting from new processes or from
plant conversion or expunsion. Of courge, any hoalth dupurtment with an
active industrial hygiene service Is prolty constuntly in touch with mattors
of this kind, although many local heulth departments loave fuduntrinl hy-
gicne to thelr ntale henlth departmentn or branch units theroo!, or olse cull
on the U, S, Public Health Service for help, Apart from the goneral nanitary
facilities of a plant such as safe and adequate plumbing, ventilation and
lighting, Lhere are many opportunities for a health dopartment to sorve fndus-

*try on a consultation busis for the purpose of studying and controlling health

hazards due to potentially poisonous chemicals or ruw matleriuls or process-
ing methods, Examples from our recent experlunce would include lead,
sillea and other toxic dusts, welding fumes, benzol and other volatile sol-
vents, und dangers from radium dinl puinting.

Let me take a moment to picture fur you two lustances to show the type
of cooperntive relutionship that may be eatablishad botween industry and a
local heaulth department nfler years of sifort have boon expondud on hullding
o bridge of confidence in this matter of industrial hygiene,

Small Plant A. Two to eight employees. Denzol au a solvent for rubber.,
In November, 1940, a Mine Safety Applinnces representative reported to our
city health department an inquiry they had received regarding the use of
benzol as a solvent for rubber in the preparation of insulation coatings for

. small electrical switches, under a government coniract., ‘Fhis wus o dipping
operation und the plunt executive was concerned with the explonion hozard
from pousibly too much benzol in the utmoaphere. He had not consldored
the health hazard from the inhalatlon of benzol vapor., We studind tho nir
benzol content ut the plunt and found IL above sufuty for worker inhulution.
Wo also found that there had heen no provision fur henzol vapor removal.
There were cartridige-typo respiratora available it they wore not helng
worn regulurly by the workers. Wo recommendul that Joenl exhunnt vonti-
lation he provided. The father of the plunt manaker happened tn e n woll-
known physicinn and through Dr. Juhin M. McDanuld, medical divector of
our Burenu of Oceuputionnl Dineases, nrrangements were eifected for us lo
mike more exhnustive studien in this plant enrly o 1998 Thaae studies
included nnulyses of nir samples, and Llood and witne upechmenn from three
warkers. A local exhnust ventilation system had basn pravided I hud not
proven ayx helpful ax the plant manager had hoped.  Fven s, (hera waa
upparently no had effect from the atmeanphere on the workers up Lo Mareh,
1041,

A yenr lnter, in Murch, 1912, we returned to (hin ptant sod oo sanples
of air amd two serics of urine apecimenn were examined.  There had hoon
fncreases In the henzol content of the simosphers and the urine specimens

' showed vvidence of benzol absorption by the workers, ‘Ihery hand npparently

v, been a decreuso below normal tn the Inorganie sulfate content of tho urines
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testel.  Chronle expysures of this' type following such warnings would
thresten the health of the workers with a aevers snemia that is commonly
the result of chronic henzol poisoning. The conditions we found apparently
L) resulted from a marked increase in the work expected of this small
plant.  Eight persons were employed in the process, flve females and three
males. All eight wer: exposed to the benzol vapor. It was clear to us that -
thiery was need for prompt corrective meusures to prevent benzol poisoning . oy
and the plant mansgsr was most cooperative, "'~' t

During the following month of April, 1842, ethy! acetate was lubsﬁtutadg
for benzol as a solvent although there still remained some benzol In the [ . i’ #
rublier base as received. Alr studies in the plant showed a marked decreass , ¥
in the concentration of benzol vapor and improvement was nlso evident
from the results of further urine anslyses, Tnideed, an entlre new huilding
was heing constructed with improved ventiiution to correct tho former
tintsrds.

Our latest survey in August, 1042, showed that the work was being done
i the new building, thut ethyl acetate was no longer available and so bonzol
was ugain being used as the rubber solvent, hut air samples showed low
concentrationa of benv) nand the urine analyses gave nogative results for
sny evidence of benzol nbsorption by the workers.

Here we have 8 splendid example of & small plant where the owner and
:nunager was not fumiliur with the health hezard involved in the use of
bentol. When it was brought to his attention he cooperated fully with the
industrial hygiene service of our city health department in authorizing the
Audies to demonstrate that the huzard did exist and then in lnking steps

‘or its elimination.

Latge Industry 1}, Five planlu—approximately 4,000 employees. Divi-
.lon of radium dial painting—10 employees. In this {nstance the plant
superintendent, In September, 1040, was firat in touch with the Director of
1o Sufety Department of the State Accldent Commlesion, who telephoned i
ive. Wilmer H. Schulze, In charge of our clty hecith department industrisl ; ; -uy; 4.,
nyglene services, The plant was about to begin operations In the radium ’:;g# .
rainting of dials for use under government contract and was aceking all “41f5k s ¢
Jbisinsble inforination as to the precautions thut would be necessary. _ "-» y

After & conference hetween the plant superintendent and Dr. Schulze,: : % ;:‘ g
‘Lo latest mimeogruphed information on the health hazards of radium paint- .4,‘:‘.,; r,
ng and their prevention was secured from the Division of Industrial Iy- v}.;f st
ciene of the U, S. Public Health Service and supplled to the superintendent - '-'ra,'r

A cgrnt

2
.

vith un offer of assistance from the city health department. This was in S
davernber, 1910,  The following month the plant hegan operation in this .

ne)d with nearly oll control and protective procedurcs established. The city PR AN
neslth department was thanked cordially for its assistance and guidance. |, ,‘3_'5,.';‘ )

In April, 1941, the city health depurtiment and the plunt In question ° 12
cvquested and secured the assistance of the U, S. Public Health Service In >
making plant studics of cxposura to radlum emanations. Following thiu,}-” 3
eversl precsutionury mensures were recommendad and adoptod and arrango- ‘,&
nants were completed for the perfodle medlical examination of exposed work-l‘_'i
~re by insursnce corpuny physicians. In July, 1941, further atudies in the *'. by
et und olmervations of thu operationa led to tho suggestion of adiditional ;L.
precautions which wers promptly followed. The plant munagemont hn%
prepared and posted o serles of operating regulations dealing with redlum

n8 iy
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paint which are put up in the room where work of this type Is carried on.

Hero agnin we find that the management of u large plant with a very
particular health huzard sought guidunce and befurs inaugurating the espe-
clally hazardous process established protective procedures in the closest
teamwork with the national, state and local oflicial ugencics interosted in
aiding industry in ity efforts to protect the health of the worker.

These aro examples tnken from curront experience in a cily health

+ department whose interest In industrial hygiene goes back to studies of
carbon monoxide poisoning in 1922. These studics resulted In u strong locnl
ordinance for the control of gns poivoning which wun enacted In 1126 and
has been enforced under liealth department control with increnning cffective-
nesy cver since thut Lime.  IProm this vitu) beginning there hing boco u talely
aclive expungion in hulustrinl hygiene in our health depurtmont sines 1032,
This was heeause industrinl hygiene is o logical und intogrul purl of nny
general public heulth program; because of Dr. Schulze's pernonal Interest
and competence and hecause no one else in our city or stnle way ofcianlly
sctive in this ficld of endeavor. Qur annual reports sinco 1032 show a wide
scopn of wervice und an expunsion into occupationnl disense control under
additionnl trained medicul and Inhoratory and field staff, Theso Intor deval-
opments huve becn associated with tlic more recent stule leginlution in
Murylund that wus enacted under the wise lendership of Theadors (8, Waters,

Now in what way cun all this be of some practical interest to you who
are responsihle for tho direction and control of wartime iivdustrinl’ units
in your own communitivs? What can you do ahout matlers of this kind?

It would scem that, by and lurge, industrial plant manngors, porsonnel
directors and operating oflicials in Industry are loath to muke use of the sve-
vicos In Industrial hygieno thut ure available for the asking from health
departments. Slow and laborious cfforts have been mnde on both sides to
bulld the bridge over which these services might fluw. In womo plncos, as In

_the state of Connecticut for instance, firm and desp foundutions huve been
fafd in a most satisfactory manner,

Tho wnr of courso accentuutes the tempo of lifo In every fickd; and 1
would have you tuke away from this meating a feollug of dissatisfuction and
unhsppincss over Lhe slow pace, the trickle of survice, the huaitancies and
doubts that now stuwil in the way of muximum survico in industrin! hygiene
from health departments, atale, local or national, to Industries Lhat aro
called upon for almont superhuminn wartime endeuvor,

Now, of ull times, Chamhers of Commerce or Associations of Munufuc-
turers, both big and small, need to know this desire for service on the part
of health deparlments. There should not he the nlightest hesitation for a
plant munager to pick up the telephone und enll the ecity or state heslth
commissioner and say, 1 wanl you to send over your wman and study this
process and tell us whether there is nny health hazard involved in this or
that new work we ure undertaking, or olil work thal. we are expanding.”

Planl mansgzers need Lo spend an hour serutinkzlng thene mndtors,  Thoy
noed to fuce the faet, ns ween ln the cune of Smull Viant A, mentioned above,
that n plant mannger may he whally unuware of the presencs of nny health
hazard In his plant.  Such n manager may partlenlurly necd (o anh for a
goucrsl plant narvey hy o teained induntreint hygicnmt.  Ho or Lile destgnatod
agont mny need to sludy the type of wmedicnl service ho now smploys. A
pnrt-!(‘uu‘ phyrlq!n?,‘ intorested primarily In Iwdueteln]) surgory, a man
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always be in a position to take the interest needed in preventive medicine In
public is watching

slrcady overworked perhups because of war shortages of physiciuns, will not*,;- ;E T

the plent that employs him. And do not forget that the
your performance in these matters,
of the subject in the I'eader's Digest, one in March, 1941, entitled “HI, Doc"
snd vne in June, 1941 under the heading, “What Makes the Worker Like to

Work?" In large indastries the plant manager may need some keen techni.,

Vol
HY

cal wnsistunt lo verve uy liaison officer between the plant and the industrial
hyglene service that ia available from the state or local health department.

LAY
. 1t 1s splendid for the 260 member companies to have the services of tho;%}.‘
Industrial Hygiene Foundation with its headquarters here In Pltuburgb.-!,.."f’.{-

There will always be more than enough work for this Foundation to do in*
rescareli and consultation and guidance, but it probably can only seruleh the.
surface in the grent volume of (ndustrinl hygicne and occupationul discase
control work that needs 1o he done in the thousunds of industrial communi- *
ticy thut make up the manufucturing and economic life of our nution. And
sv, ut long lust, state und locul health departments are recognizing industriul

hygieng to Le an integrul part of public henlth service, as a responsibility 1,44

ol states and communitics that must be met if thore Is to be any well- -
rounded public health program at all.

We, in our city health deportment, have been pleased with the requests
we huve received for public heulth service from industry, but usually the
requests come from old friends who have been working with us for years,
I have in mind a printing plant who called up not long ago when one of their
workers had developed typhoid fever. They wunted to know what to do.
Another large plant, one of the biggest in our area, with whom we had also
lieen in touch for years, called us recently to ask if they could get a blood
ltad test on one of their workers in whoin they suspected lead poisoning.
Now, we have been doing blood lead teats for scven years for industry, ‘but
the physician in this plant upparently never knew it or had forgotten it

sndl of course had probably lost innumerable opportunities for letting us L

help him and his large corporation In this and In other waya,

" 'We sense a reluctance on the part of industry and industrial phynlclanl',': i
% )

to call on us, although I think we have leaned over backwards In endeavor-
Ing to betroy no confidence with management, to serve on a consultation '
std not a regulntory hasiv, lo scek to serve employer and employce alike,
but in & munner thet wauld always leave the door open for further cails.
Yet over the past oleven yeara the Baltimore City Health Department can

count on less than the ten fingers of two handy the number of industrial ,'

plants that have of their own volition come regularly to it to confer on %
their industrial hygiene problems. The other fndustrial unita with which we ¢

have worked have, however, heen receptive to approaches we have made to . :

them. " With only one exception all the planta we have worked with have
been friemdly und cooparalive; but by far the greatest number in our com-
munity would sppear to ignore entirely their nceds in this matter and our
desires tu scrve them, and this in spite of u city-wido educativnnl effort to
aoll our wares,

State medienl wocwetivs throughout the country are endenvoring to -
lroaden the interest o imngination and scope of Information of induntrinl !
physicisna through institutes and tranining courses and by other means, In
the past few weeks Dr. Nnymond Hugsey in our community has secured the' -

inaugurstion of & new uml unique course known as Physlological Hyglene y::

i 70 .
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7—Industrinl Health for Physiciuns and Surgeons, ut the Johns Hopking

School of Hygiene and Publie Health,
The task ahead for 1942 and 1943 wus well describied a short whilo ago

by a great industrial leader as follows:

“The number one job of the armed forces right now, brutul us
it may sound, is to kill Nazis und Japs. The responsibility of the
home frout is Lo speed up production and delivery of mutcrlnl.to
our armed forces to do that killing with dispatch and finality, The
only way our industrial machine can accomplish that task Is to kuep

* {ts workers on the job and working at high efficiency. Their health
wust he maintained. 1 am not being altruistic but extremely

practical.”

And o, with an eye to whal has been achieved thus fur, nued u cdeep
apprecintion of opportunitivs like this for us to study our prohlems lngcthiol";
it would scem that we should all welcome the present war impetus. W td
promptness we can and should build a better hiridge between industry nnt
health services and stimulate the two-way traffic over it for lhe. purpose o
waintnining & maximum of health and efliciency among industrinl workcrt:i.
An ahsent worker is n loys, whether absence is due Lo i!lmess or worry, an
whether the illness developed in the plant or at home. This meuny thut the
problem s morc thun just one of good plunt hygienn; it cully for stutesmun-
ship In management nfter study and nwnreness of Lthe Inr.ondcr impllcqtlm:n
of community health, with more than a thought tu houmn'g, commumcnl,nle
disense control, medienl services and relnted civie responsibilities. In this
national endeavor to keop wur workers woll it Is Indeed fortunute thut tho
Industrial Ilygleno Foundution of America is playink n leuding role.

»

PROF. DRINKER: We now havd the pleasure of turning the mecting
"over to the Legal Committee Chairman, Mr. Theodore C. Walers.
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.-L”’:; >0 ' :”. REPORT OF LEGAL 'COMMITTE o ALY, | The U. S. Department of Labor hus summarizml State Lubor Luws for
. ':\*".: N, 1 e A N TR i '(f’\'-"'_'-, o AR N ¢ Women, covering the following classus of laws:

13 SN LY o 2 -

o ' * THEODORE C. WATERS* . . 1 — P'rohibitory and Itegulatory l.uww

: v ke 2 — Night Waork Lawws

) | [ N H
« - With the Increased sctivity In our war production progvpm, many. new. ? . e oo 3 — Maximum Hour Luws
loga) problems have arisen that are of concern Lo those executives diresting J. Sy by Rt M 4 — Day of Rest Laws
> lh.'}nUon'n production efforts, We have come to realise that upon manage- 3 P .-_,-‘ \ .

{.ment’ resta the responsibility for the maintenance of ‘the health of indus i

t.trial workers, snd in the discharge of that reaponsibility i} 1sseasential thlt’”._ A

' msnsgement should be advised of and comply with the various laws, rules, * A

. and regulations spplicsble theroto. This year our Committee has been {;;,1,,;

roquested by the Munaging Director to include In ita report reference toji ¢
tha following subjocts: :

].. Summary of state and federal laws relating to the _omploymu}t ol&:, b

! . women In_Industry, . “ . .. P

1. An.ll\llllll of occupational dluases compenustion laws Introduced at™ "

' tho 1042 seusionu of the state legislatures. . :

Ty Prohibitory and egulatory lavs

Twenty-two states! and the District of Columbh u have no prohibitory
or regulutory laws regarding the employment of somen. in suvunlecn
statos? womon ure prohibiled from working in minen; Oregon prohibits
their employment in messenger sorvice; Connecticut, Mussunchusetin, Mis-
: - souri, New York, Vermont und Washington requirc specified unomployud
. periods hefore and after ehildbinth; Louislana forblds them clenning moving

machinery; Culifornia prohibita the lifting or currying of henvy waights;
Colorndo prohibits their employment in the operntion of coke ovens; Ohio
prohibits their employment as crossing watchmen, molders, workers in
blusl furnaces, ete.; Pennaylvaniu prohibity their employment for mwntuin-

11, Activities of leginlative Interim commisaions to stady and recommend .
" legislation for occupational disesse compensation. Lo ing fives in hund-fired boller furnaces, hundling nitrutars In the nmnufucture
IV.. Discusslon of Important court declslons construlng occupational ds- 162! of nitroglycerine, and the operation of crunes, together with forms of weld-
3 esse compenastion statutes. - : ot ',“-;;.', ing; New Jervey and Pennsylvania prohibit thelr employment in the munu-
i - -‘-' . RERE fucture of nitro and nmido compounds und other substances contuining lend
. ; ! . ety In excess of 2 pereont; Ohin mad Utah prohibit their work in wmelters;
. 1. SUMMARY OF STATE AND FEDERAL LAWS RELATING Arizona, New York, Ohio, Okluhoma and Wisconsin prohibit their work
TO THE EMPLOYMENT OF WOMEN IN INDUASTRY N £ in quarrics,

o
Night Work lawsg

iEleven states® prohibit the employment of women ut night In manufuc-
turing establishments. All of these stutes now provide for exemption in
war manufacturing for women twenly-mme years old, nnd over. In wome
of these states the night work luws especinlly provida for exemption, while
in others thy Governor or Stnte Taibor Departinents hnve grunted exemp-

i "1n order that our war effort may attsin its goal at tho earliest possl- . o
ble moment and with the minimum cost in human lives, it is necessary that .: R
“ibs armed forces of our nativn shoold huve first call upon our. young able. q,:....-,.: N
‘lodled manpower, To the ranks of-the armed service have been called tho.‘ %}‘
.cream of the manpower of the natipo—the typs of men tha} jndustry hu'.',‘:,,:'l,‘gr e
herstofory sought for employment.v On the other hand, there has been 'u:-.‘{f: :
tremendous Increase in our industrial activity related to the war effort, -* ’_:.

with the resulting demand for employees to produce the goods that will. ; AN

imuky efective the effort of our armed forces. There {s noy asuflicient mnn_y:-’,?’ a : tions under their general powers.
A RN ]

power available to Ml this need, and the womanhood of our country has L e
tbeen aud le being callad ln increasing mumbiors (0 assume & most important .”": {.r‘.’% } Maximum Mour Laws
PN

part In our national effort. LT LA NN o Tlhere ure 'ﬂvo stotes (Almbanw, Florida, Indisna, Yown, Waest Virginia)

Many statve hava vatious laws ll\p“c‘ﬂtl:‘a to 11:‘:.?“2\0?.‘.‘:'::f:'f-::t‘;::‘“ AR ? ' that do nat limit the length of the work-dny or work wick. In twenty-une
In |n‘d"ﬂlr)" ";;’ I will "‘:;“";:'::"'g"':: ‘: ne:::tmuut o‘; l):lhnr s rcconth; AR states? wid the District of Colwmbin the mnximun work-week Tor mmploy-
The Women's Hureau of the nite ¢ ’ ~ X

. : ith * inimum Waye laws and ' -
published Bulletin No. 167 that deals with *State Minim 4 6 . : . ) . . .
1 e 1. Dotaware, Florlda, Goorgtn, Sdnhae, Tinen, Runsnn, Kentvweky, Rabine, Mionbeag,
Orders.” A firet snd sccond supplement Lo that bulletin were published '“L \;\a‘" an . Montanu, Nobruskn, Nevadu, Now llampshivre, New Alsxlen, Novth ¢urobiin,
1910 und 1941, T will not attempt to snalyze these laws, since the hulletine R‘-.‘.%;’;ﬁ“ ',-fs' vV.l,o !+ Norlh Dukotn, hods Inlund, s.:-‘m. Curolinn, South ks (o, Hruniicancn, Tuons,
retorred 1o will glve you full data upon this subject. You are also famillar:} 4 vtk West Virglula und Diatrlet of Columbia,

R - Marl eferrod to as th,‘," \4 ~,-;'}-__ N o2 Alnbuna, Aglzeonn, Arkupnnn, Coloendn, BHinols, Indiana, Minnourl, Mueytninl, New
with the Failr Labor Stundards Act, more famillarly r ) .-f,-k&'h N .}i i [ 4 York, o, \'lrglulu, Oklshomn, Ponnaylvinin, Utal, Wanhington, Wil
Federal Wage and Hour Law, which covers employces enguged In lntouuto;,z,..;; ..{,ﬂ} i e ‘ , :.m wf?"":""iu \ Nebraskn. N \ N v \

. . RIT R4V ANN 2 SN, . Connocticul, Massachuncttn, Nebenakn, Now larsny, w k, Do re, Indl-
vintnerce, and the production of goods for inturstate commerce vy Ll' §7, -3.')":7! ana, l'un'mylvunlu, 'ltullf‘m'uiu, Kungun and er:-:onlln. " " heward,
: . )¢ -8 K ' CLadt 6 Conneantlemt, Loulslann, Musuuchusotly, Neviala, New Humpahlve, Naw LYY TN

: . 1 Legal Oomiu'ltbr" g A f":'l'n' ;s Now York, Orogon, Pennsylvania, Utah, Vieginla, Wyl g, Califsernts, Hilnols
- Mulltkin, Blockbridge, and Walyrs, Daltlmore, Md.; Cha yman, Leghl Ua o a5y Lokt Ontey Bhode Tuland, Washington, Avlzonn, Nosth Carottng, Nuvth Dukhata, Bunth
indyetria) lygieae Foundation. . ROEE ML R P A I Carolina und District of Columbl.
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