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The authers wish to expross thelr sincers thanks ¢35 all those whc |

aided iz =aking this study pessibls, espacially ths of2izla’s ard empliTyses
27 +ts s3Te3tds ::ztaniss who sopojersted T2 its Tillaest axten amd 3aTe e
facilicsy 257 securing daza. Alsc to Dr. ra=coast o9f the Triversisy 37 Penzayl.

tm v X R,

Sy 223 lmtarest and valuabll aQTiss % wntergretizg T-ray fLlos and
v

Sr. 3. V. Meriwetzsr, United Statas Public Tealth Service, Surgson in Ckarge

~e g

‘32 the United Statas 3ureau of Xines Cooperative Clini:z in Picasr, Cklano=a,

wkose intaerpretation of all the I-ray Zil=s llsted I this repor is fallswed,

Also %o Dr. Y. Atsar Spitk, azmd Dr. Tannet: IZymch of Ckharlaston, S.2. for fa-

f3r=ation ard advics, partizularlzy as %0 the jpatbology of i:be::aa:s;' to

Jr. ¥. ¥, ¥12d of Charlestsn, S.C.; ta.Dr. Josepz Z. ®yati of Newark, Y¥.I.,
.y .

and Zr. . 2. Tellows of Yew Torl, Lor assisting ia laterpreting X-ray fil=s;

FERY

%9 Zr Paul Q. Snoks of Iancaster, Fa.; %o Jr. 3; Z. Stevensor of TarTills,
Juebsc, Canada; $3 Jr. L. U. Gardner and ¥r. ﬁo:ali 3. Curzmings o2 Saranac
Zasoratory, who :ave undertaksn %he study of the pathaologizal ef2scss a2 the
inhalasion of asbestas dust through ani=al experinentation, witk the aid o2

a grazt from the Metrapolitan Lifs Insurance Cozpany.

* *pspestosis 3odlaes in Sputux and Lung, Teanst: M. Lyrca, ¥.D. ard ¥. Atzar
Smit:, M.2., Chaarlsaton, S.C., Jourmal of Amerizan Yed!ical Association,
August 30, 1930, Vol. 95, Ho. 9, pp. 6£9-661.
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Iz 1929 tks Ystrapolitar Lifs [asurancs Compacy was atirseched 37
4

firzg represencing the ashestas izndustry 12 tRe Tnltad States with the rascuags

tkat = 27gi9nis 3tudy De made of tket lngusiry. Tie officials rapreseziing

k75s
thaege firmg wers 4ealrsus of ascer<alzning LZ astestss dust wag az occuretiszal
Yazari Lo thelr e3tadllispments azd, L2 so, WIZRT FRI tIs caturs 32 tails Zazarc
&I TAST ISIUlL T2 2328 I3 Irevent Ir o toZiIrtio oL,

Abtsut this tize geverzl arslizlas 2ad 27fearsd in Ioglizn zedl

Jourmals dssceridbing a posucoconiazsias dus %o asbestzs dust., wWails iz ozsze o

(1Y

TT2 isolmsted izstaxzces thes occurTezce of this 779 of pnmeumacanmiosis hed Leen

dsgcribed in American Jourxmela, ithe industry Ltsell apreared 20 des quits u=-

nZ:r=ed T the existazce o7 amy such occupaiiszal dlseass.

e

The azard of silica dust wiik special refarenzes 3> ths lomgy tes
cng beexn a2ppreciacted azd great deal of study and ressarzz nas deen spplied
T3 the slliza dzst problexz, prizarily ia the :3ectal aizning induatry, La Sreas
Sritizzn, the Uzi<ed Statss, ths 3ritigh Domiziozs, as well ag 2 gther csuntriss,
e neture of s 8lfscts of sill:za dust exgrsssed iz the terz "3ilizomize, wish
the resultant extracgrilnary pradispositlion to pulzomary tubersulosis, s well
=cwn, These eoffscts 2avs beez assoclated with the innalatisa of dus<t cozntalz-
izg free sillca 12 ver7izg amounta. The effects upon the pul=onary tissus of
dusts zszmtalalizg combined silica - silicates - ars still a farsils Zield

izvestigatiaz, but evidenmcze Ls aczuzuiaticg that cerszin of these dusss jyriduce

rathzlogiszl rssults quite digtizct from e slllicosis.,




.

The naze asbestosts hes- esn 3771124 0 the pmeussconissis caused b7

asbastss dust and Lt will Se sc used i this report, Chamizally, the asbes:
0f gcomzerce 13 & hydrated magmssium sillizats consisting pri:arily of .

Sillca 44.2¢

daznesia 42.C

Jater 12.5¢

wAoila farTous iron and ziszgel ars present in small quansitiss. This scxmersial

Tariaty Sf a3tesTs3 Zcgt scmmeonly spmoountersd is desismated ag shr7Icotlils and
2 inme 7 tie Izur Tartatieg .7 Zs simersl 3ercentins, o ToLos .t sBuAllT

ccurs in 3eaas.

I4 skould te Yorme ixm =ind +bat silizosis (ani presuraply asbesicsls;
develops very slowly, taxing from five o fi::ee: and eTan 4Wen:iy or tweniy-
2ive years %o beccze establlspned. This rate of Ireogress (s influenced zally
Ty the dosage of silliza wikizk the lung3 recelve acc tkis dosage, (ooturm, de-
seris upcay thres variables: the amcunt 30 silica (n the Just, the gquartit

duss iz tke alr, and ths extent of sxtosurs. Izdividusl Ldlosyncrasy
=iz=27 Se included as & fourth variable; however, little i3 mown of the Taria-
tlans i susseptibility i those exposed L0 dust.

Thars dces =3t appear tI te sresent, Ln Slaces vhefe a3-est23 Ls zinsd
or Zazrizated ‘n Jor<h Amariza, the clear-cut slizic sizture whizk i3 so un-
escatabie in tgc=unitiss 7Lt 8 tTue silisasis kazard, such as hard rack
Sinin3g zez==unitios. It =igkt de thoughkt that soze of the asbestos plants ars
$2 %50 recent arigin for the t7tical effect3 of a sillcate dust ) Lecoce
=srifass, bus this theory would 20t apsly <o the oldar a3izes or %3 all of tke

JabrizetizT clazt:.

The Imzusgtrial Tealik Sarvize 32 the Metropollitan Life Insurance




Company undartoog the following inmvestization durins she period Irecm JScitdar

1329 %o Jaruary, 1931, This i-vesgtigation included:

A. A study of dust conditilons in asbeszos nires, mills, and

-

v fabricating plants.

-«

3. ZThysical exazinaticcs of asbes:ios workers, izcludizg Y-muy

Silms.

C. A 33udy of dust extauss ayssems dagizmad %o 2lf=irata asc-ascog

iuszT.
Ashesztss fabrizating plamcs located 8l:zg thae Atlantiz Seatoari wers
imcluded i{n this szudy and ars designated {m the rspors as planty A, 3, C, 2

anéd I. Asbestos mines axd aills (= the Province of Qusbac ars dssiznated as

The Caxadian jporiion of <the izmvestigatior was conduczed Jcinsily wiss
*te Industrisl ZEygiene Divisicz af the Jepartzent o2 Publis Tealih of ke

Yadical Sckool of UcGlll Universicy. 7Ths resulcs will 2e sumczariced ‘a a




20ST STTDIZS
=

Aptarsius and ¥Yethods o2 Sampling:

Bota the lmpinger (i) and the slaeciric prascipizatar (2) wers ussd for
tre collection 9f alr sa=plasz, for dust3, at ths Sreat:zing l1svels and (n :slosa
Proxi=ity t3 the workmen. 3Both of tisse Torzs of aprar=cus are adapted o
ttia wyorlz, 33 they are srmansportalla, easily se: up and edfustad for the cani-g
22 +hae air saz=tlas at the zroper 12val, and ara axirszely effizlams,
er 3121llaz%3 the 2usT Ty asgpirating The itz and
1=z it oato & flat surface covarsd by s liquil iz a contalner, The Logquid
used was distilled waler, contalzizg 50 perzent al:zochol 0 Frevent the soluzic:m

02 scm=es a7 the Zusts, partli:=ularly any silica whisz aight be 2rasezs. Tha

er wes actiated DY an elecirically driven rotary puz) and the raze of

alr sazplaed was zeasursd 57 zeans ¢l & resistance 7Fe o Iow zecter with srn
inzlizned =zancmeter for messuring the pressures diffesrsnce. 3Sach sample repra-

sents +ha dust collscted “r:m a volume of 190 cubis Zeet of air.

The electri:s pracipilator (s dasigned upci ths Totirell 3recipiasor

e uged 2or recovering dusts and fumes 2amzerzially. This prizsiple
devends on elecirifyizg the dust pariislea by zaking thez pass irsush an
electro3tasis fleld and “tus causing them 0 setile oUT UDOR A& steet 0 cellu-
Loti, The electrcstati:c fleld 1s set up b7y means of a frarslirmer operatizg

tte Lighting lizes or 120 volts, alternating zurrent. Alr is drswm througs

<zs atTaratus by nears of a small rotary fan, riz by A 30ior, ke quantity deins

{i)"Zomparative Tests of Instruzents Zor ZetsarJining ATRssTzeris usts”,
Zublil: Zeal:: 3ullatiz Yo. 144, Tremasury Jepartzerc, Waszirmgson, J.C.

(2)"Tevarzinaticn of Sustezsolis Ly Alterzacting-lurrent Frecipiltators®, Phil:i:
Zrizer and Zcbert Y. Thcozsor, Jourmal of IzZuasirial S7giane, Vol. VII, To. 3,
ina T 32¢

<ms2, 1228,




zeasuresd H7 Zsans o0f a Tow zster.
Sazpies of dust drustzed Iroz D2233 and ltalines zear ths ceilling alse
wore secursd Jor chezizal apaly3is. #AL1 sazplas were shipred <3 ths Ixdusstrial

[Eysiece Zabaratdry of "the Wetropolitan anmd ihe dus: csunts =adis aczardizg %3 <:a-

=athods accepted Yy %he T.5. 3ureau 27 Uiznes and wtg TJ.3. Pudbli: Tsalth Sartics,

O

mizrszs iz the ZTrsetass dilamacer Wers sgounted,

Parsialea (n siZe W <3 36

~ « " S - —_ Ld “awn” - - ‘- b - .
oeTii2. 3Ans_ 7989 Were =—3ca oI L3It ($r2e anmz :smzlizeq) 342128 sczor4-
ie~ =-n -L-s aM Qv 3 cmAyme g mn mgelma~ AW DI g e -
x5 she igTeplad ITandarz zetihog 1T Zlligre=mz, I N

Zn the first plant studliac (A) omly farticles 10 =isrons azdi undar in
4

Size were counted. It has teen denczatrated repsatedly thatl no siliza parsicles

exzeeding 10 mizrons - & =loryp 2quals one-millliantk tart of 3 meter or orze-
m—

thousarndtlk zars of & milllzeter - in greates: diz=ster, entar ke lung tissuas,

/... ~ —_—
ans Zzr this Te=son the larger parisles usually ars not :cnsiiered when % s8r-
zining dust couxnts. Iatar, as i1t agyearsd frox= som=s of the publlsked arsizies(d)
(Zaglisk) tbat sshestss partlicles Zuclk larger i sizs wers founmd Ln luxg tissue,
t w23 depsiled 9 count all particles and :ake- i2fererzial zounts af all shose
10 =f{zrans azd urder.

Both se=jles collactad Ty the izmpinger and the electiric precipitatoer
were ccuxnted. ﬁi:r:;ho:agra;ha 0f thess dust parti:zles were further ealarged b7

Selzg projested upon & SSTeen U7 zeans of 4 lantern slide prejector, the snlarged

Fartizles beling =easursd zith & rulsr. Inowizg the entirs enlargessnt (by actuzall

(1) *Ce=parative Tests of lastruments far Jetermining Atz=ospreTic Justsd, Fudli:

~ -
-

Eeal:h 3ullstin Jo. 144, Treasury Cevar<c-ecs, Teszi=gz:cn, 2.2,
%3) "Ths Arelysi3 of Sillzate and Carbonats Rocks”, T.F. Zillsbrand, 3ullstin 322
.8, Geglzzizal Surrey, Tasking<on, D.Z.
{4) "Pul=zozary Asbestiosis®, ¥, I. locze, Briiish ¥edi:zal Jourmal, Cecember I,
el




msasyrenezt), LT vwas easy t5 cal:zulate the origins’ -marsiale siza.(S) 37 e
use of Tacen's (8) logarithmic probabllity Zartar, the logarithzs of the
Zunction T3 De zeasursd - in this c23e LTINS - ars plottad as ordinates
againss tkhe probabliliily of cccurrencs &3 abscissas. Sincs the 11:9-13 .

atTaight, extarpolation and interpolailon of acy desired region 13 fscllitazad,

The aralyses ars raported iz total parti:clas jer subiz foot azi also

iz %zs sorreaponding welzht 3f tze Aust ln 3LlligTems. Thaere (s zo (zdizacted
sslasicnsgizic tatweern Tie 1137 tcumtg and ths IIrrespordizg veizmi3. line

| | ~ :

sequsctly, <he wsighcs Are not included Lz tbs tatulatiozns {3 :this repeTe.
Table Yo. 1 shbows by plarnts and by deparizents the dumst couxts i=

=iZ7 <% parsizles per cubic 30t of air. The plants inzluded are all iz the

zicted Stactas ard ars mainly of a textils zature. It will de noted that the

counts i= pls:::A ars of par<i:zles 10 amisrons arnd under, whils iz the otker

plants all ke parsicles vers zountsd. Neverihsless, direc? coﬂpafiién i3

FCssidls, as iz o saapls taken wers the aumber of par=i:cles 10 zmicroca and

under lass tta= 94 perceat of tie wnole, wbick zaxss 1T evident also thatz

iz regari 40 dust z2n%r3l we are sorcsrued only wiclh “hs smallsr sizes.

It ‘s als0 izpor=acnt 9 nots that wherseas tte dust iz ke preparation

roem i3 practically all dues s asdestis, the coziIrary (s ile case 1z ths

other depariaents,

Iz the carding, spiznizg arnd weavizng rooms 8sbestss 1s about 25 jer

zent. of tke matarial used. On special Jobs e percentage of asbestos 3ay Ve

(§) Green, Z. "A Frhatomicrograpaic ¥etkod for the Caterzization of Parsicle
Size of Fa.nt and Rubber Pigmencts”, Jourzal Sracglia Izstituts, 1921, .92, 637.
(6) Toizzle, G.C. - Vizal Statistics, Jobkzn ¥iley & 3Soms, J.Y., 1325, 3. 45I.
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higher, dut in Zeneral the figure qucted Is

—a*awig® gt g d o _—md-g™ * ams-

Saterial <oxslisting principally o savion.

plant A, asbestos L3 but § per cent. 0f the
- -

15 adout 2§ per cent. af the taotal =atarial.
Tos actual

4w
-—

tks dust zour<s

2 tXZe zmolded.braxe liaizg and clutch division

sxTosurs to asdbestos dust,

iz Tadle

the otkher

Tw

-—

tha insulating derparidesis <

total material used. )
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CCIDITIONS I¥ T2

PLANTS

i

Pricassss ia theses T1ANTS Werse vary similar to sotin 3ills in
genersl. JFor Lllustration, *hs process o the prsparazion rooz of plant 3 (s
detallsd a: lengthk: -

Asdesics is received lz bags and thsse ars smptisd upon ks oor

aznd the ashestos s shoveled L322 pug 2ills and ™ Zor abous Li7e 3izuses

1
[¢]
o]
i
o
|
«r
Q
¥
.
R
o
o]
139
[4)

Tez ks fiSras. I3 thers ths asoestca L3 szoTel

‘=%z 4ruckx3 2zl whaelad :sver <3 HoTrers YLtR alther asrsizazcal ¢ Tersical

opensers, sizmilar to those used iz ths 8XTils 2:ills, Tter tassizg thrsugs
the opener, *he material ls discharged i=%5 tricks. VWasts zazufacturing

aterial is first r== tkrough a garmet sackhing and discharged (nts Srucks

whizk ars wheelad over 12 ks operars and tho z=ateriasl (s fed iaty these ¢

14}

ths sa=e =anner as the zew zatarial. Tha ﬁaterial. after beizng discstargsd
froa the opensr is put ontd a vidTating or sharing scTaan xhers the lang
2itres ares picked off b7y a suction hood and Slswm £ais a dia %o de uﬁed agaizn
iz textilss. The askort Zi%res falling through ths screer ars sitker sqll as
such or used & zakimg an asbastss cement.

Thoe cattsn 13 recelved 12 bales, operned, and alsc mun ::::ugi
7er=i:zal openers., It i3 discharged into tricks. Ths filled trucks Zrixz the
Ter=ical azd horizcrcal Jpensrs corntalning sither the asbestos fidre, the
cotIsz or ke was<tis 2aterial ars trarcsportad <o sevtarate storage dizs.  Aa
needed, these mzatarials are weighed and duxmped on2a the flgor ia pripertian o

-

—

ths zix:ure dssired and the resuliing z3ixed zaterials are then passed *Srous-




a 3ixizg Plcker. As shis szixsurs s disczarzed froa he plekar, 1t 13 sprayed
witz a 1:i3h% mineral oil. T:ka 3zactarial la then jassed onto a nectani:zal zon-
7aycr a=d taken to the storags biz ia the card room. Two of these 2ixing Dlok-
ers discharge on%a ihis conveyor systeam, while & third zachine is ;quipped wvith
a suction device which csomveys the =aterial to a storage bim i3 <he card race.

“ne oblect of the two systams !s to Zfacillitate the rtandling o2 two Zradas of
v g ol 2

cazarial At the sazs i3e. This third zachise 13 2ot equippaed with azm oil
3prRy. T=e :dject ¥ ila sil 3pray L3 Zrisarily i osmooap the azall ispestis
N

?:hres and 2old them erceshed iz the sotion fidrs thraughsut the pricasses af
carding, spizxizgz, and wearizg. Inczidsrntally, it i3 apparsnt thac it also
izminishes the acoun of dust. TRe macarial ls saturatsd witih abous ¢ per
gen*t. of oil at this poizt, dut by ths time 1t rsaches the loozma ks oill has
diziznished %0 less than 1 per cent.

TEile zineral oil was used in the preparation rao= of pilant C, it
aprarently was not as efficacicus as iz plant 3. Ia plant 3 oil was zot used,
Jor was thers ary attecys at hu=idifization or A:y system of dus:t sxhausting.
Cardizg machines weores Zod by nand. Iz plant A thers was a husidifyizg, Tentil-

ating ard heating system, whils iz plect 3 natural zunidity suffized Zor the

process., Ia plant 3 the carding zaciines weres equipded wisil a dust exdaust:

a s

-

system, dut Lt wag 20t efficlently used. Iz plant T carding was dons i twe
buildings, one of which was equipped with an alr corndlcioaning system, and iz
both duildings the zachizes had extaust equipment.

T#0 Plants, B and C, had artificilal huzidity i=mstallatioss (2 thelr

apizning rooms. Iz the Zorser the tagperaturs was 76°F., relative humidiy

73

- -
er Zent.

M3 )

Crne plant, C, kad a 2o=idifizatlon system .2 the twistizg derarszact




anc also in the weavi:zg deparzment whsre the relatliTe Zum:ilsy was 76 par cent.

LN Y

with a dry buld temperasurs o7 69°F., as compared With a relative Ruziiiy 2
44 per cent. in ke weaving rocm of plant A.

Asids from plant 3, whizh was urnecessarily dusty, L+ would appear
t=at the dus: kazardi was no: excessive except in the preparatioz rse=s of plents
3 and C. The dust souzts ars intersstizg %og, vhen csornsideresd in

<23 per=L3aidls standari Zar sililzecus dust, e3tabllszed tF the Tzitad 3tates

o -

-~y ——d

Publis Tealtlh Serwice,® zamely 1) zillloz Tarticlias /L0 =i:rcnms apd under' Ter

. ]
cubis Z:03T. 3dcwever, we are not justifisd i assuming thal Yecause asbestosis
{8 a ailder diseass, coliniczally, <tan silicosis, the threshold of per=issidle
dus< counts (s higher. Ashestosis (s jathologically diffsrent from silicoslis,

ard the ai;eri nce 80 far does not warrant an altecpt t3 define an arbirary

standard of dustﬁnell.

Tarious Jeasures, such ag olling, humidificatica, and local ex-aus:s,
terdasd %2 reduce the dust. Yevertiheless, it was eviilen: that they vers an.y
rartially succesafal. It alsc is appars=nt that, 12 it i8 sxcec=ed :o';on:rol
dustinesg i ‘hese plaxzts, final rsliance Tust rest upon projerly con;trzc:ed
extaust equipment. Ixn plant C i3 one deparizent az experizental installaticn
was get up. Iz splite of some cbvisus faults, this equijpment, on ths. basis o2
comparaiive dust couats, reduced ihe dust dy SO per ceni. and with fartker
alteratiors will probably Ye 75 jer cent. effsctive. For all Tractisal jurscsas,
this 1s quits satisfactory. It i3 neltlher practicable zor ecozomically dssirabls

%9 iadstall such equijpment as will zake the air entirely dust Zree, evan (f his

¢ *Teal:z o7 Torkers iz Zusty Iredses (Granicts IzdustrTe, Publi:z Fealt: 3ullastiz

- .

- -

Jo. 187, J.5. Public Zeal:: Ser—ize, Wasniogzon, 2.2., 132%.




|

were possidle. The normal dafanaive Jecianiam 37 tha body taxss cars of & Zalr
azount of atZogpheris pollutisn. It L3 wzen the cdy i3 axpcesed 0 an 2XZess-
i7e amount of dust over a long period of tize tlal this defanse Sechanlsan
Yr=aks dow. : .
g The appllication of axtaust squizceznt 0 textile machinery izTolves
considerabla diffl:ul:y, especially whers e cousimuction of the lazt 13 suck

tkat 1% L3 0% $o98iIDls o apply dswn Eralt suctisz o tks looms.,

Bt

a e

It l3 Zesir=bdla: %o IzgTall axbauat AFFaT3acsus lnoeny zlamt inoas 2

=mental dYasis 2irst, ard then :hecx (t8 effi:cisncy Yy dus: zounts., This zracssi

P

(23

will ressul? iz savizg the needless axpenditure of Iuch zozay.

FEYSICAL ZXAUTINATICES

I+ waa soon obviousg chat *he dilagmssis of asbestisis aust resc 3aliznd

0
11

X-ray f.2=3 of the chest.  As iz the early stages ol silicosis, the sj=ptons

* o —

97 tts asbestcs workers were usually indefinits and lnconczlusive. The fallow—
S tatles ars Yased on 3kysizal exazination, togetkar with X-ray 2il=sg o2 12§
Ser3ozns actually working 1= agbestss plants Iz the Tznitad Statea. Yo :a:adia:
results ars i‘nszluded hers. Thase cases wers selectad 1ors or lees at rarcdon
2ro= amons those 2aving Tors than thrse Fears of ecployment in the lndussry.

Tre intsrpretations of these Zi1=sg all arae tased on the readlizngs of ome cczte-
tent roentgenzlcgist, Sul they have Yaez studlesd Ly sevaral others experisnced
1n tmis f1ald. The differsnces of opizisn wers of a ainsr naéuru, and thers

was Zeneral agreement as 2 in;ar;rsta:ion. Tte fil23 vwers read conssrvatively,

the X-ray findings tock iato account the physical exaz=iznatian and the age o7

the indlividual, and only those ware classed as Dosltive adout Fkizh <hara was

{
i}




no 2a;0or disagrsemant., ALl coxncer=ed Wers guidaed by thelr experiencs 1z sll:.

.-

cosis and other types of prneuc=cconiosis, hence ths films classed aa negactiTa

for asbestosis wers fur<her subdivided i{nts "doubtrul”® and "zegasive”. Caly

<28 can tell whathar the indiviluals clagsed aa doubtZul are progresaicg

ng
Ly
4
-
?
o
P‘
®

A}
toward a definite asbeastosis. ttantisn was facussed n tle

MY
"
-
s
~
1]
o
[

or abaerse of izdications of tubersulcsla armd, in 4thig rsspec:, all tha ras-
ciawers cf these fil=s3 wers iz acccri. Fith the untazpy eXperisance of silisosis
im mi=d, Lt was 2alc tkhat 1 zreat dsal o care spcutd e isvitad 4 23tertalnizg,)
L2 ;osaitla, whatisr or 2ot asbes:icsis predisposes o subersulous fzofactica.

Tabla II exhi®its the diagnosti:s classification of these 125
i;::vii;alx, with tkalir syxpiczs ard specilic occupaticng. Ilve of these peor-
scns were not physically examined.

Tis cases o asbest:csls ars divided inta two classes, first stage
ard second stage.” The first stage esbraces thise whd shew Oy I-ray sxasizetion
definits lung patkbolagy sullliziert in oi:an: to warTarnt a dlagnosis of prsus=o-
canizals, but who have no dafizits ay=ptozms., The ssccond stage cases axnidis
2ors externsive lung pathology and also definits symptoms.

ALl these individuals® wers actively engagsd in factory work, axd
it was zot practicable ¢o maxs any distincsisn bYetwaen thex on ths Sasis of
vogklzg ability or disadilisy.

Zad any irdividuals deen foumd wha axhidi<sd extensive julz=ocrary
iovolvement and =arksd physizal 2i3abiliy or %otal disadillty, +they wouli Ravse

been classified as third stage, dut 20 suoh wers fourd.

*Cre asbestos worksr (2nd degree stage) ratired 32 Bls cwn accorzi amd decauses 32

et

9id age %ter 7ears previous to hlg study, but 13 still aciive about hls zarisn.
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It w112 be sesn Zrom Tadble II that 52 a tozal of

degree; thirty-nine as doudbtful; and 4{wenty as negative.

-

wish positivse asdestosis wers entirsly frse of sy=ptemds,

o

» -
Zrea 97 gymTliszs. .

- -

d7stnoea and couzk.*

ticns four wers diagmosed a3 3second degree agbestcais; 3ixty-three as firsg

Table II also shows tkat only eight individuals out of sixiy-four

wpile Sear ous of

snimty-zeven with doubtful and seven cut of ‘wenty witk nezaiive dlagmzaey wers

2ysrrcoea and couzlk wers the sy=piozs zmest cozplained of, bul ncze
a2 <tase cases 2x2ibizad e urgent or svident tyge oI "3acry FiniY seez iz
t-ie gilizcsiz. Several of thcse classed a3 zegative stated that they vers
"szcre-winded" and were so racorded, but too Zuck sztiasis snould not be placed

on these staiec—ernts 2f sudjective sympioms. Table III skows the sccurrencs of

Positive Zcubtful Jegative

Dysyroea - 40 15
Cough 39 29
Jot examined 3 2
Total 67 39
The izzidence of tubercsulosis (dased upon X-ray 2I

iz Tabla IV i3 both interestizg ard important.

TA312 IV

1=8) a&s rsvealed

Positive Joudal Jegutive

Tutersulosis (healed) 7 1
Tuberculcesis (activs) 1ee Q
: Total 2Examized 87 39

O+ N

2

*ln Tables IZIZ %9 XI, incluaive, ths division T3
megaziTe rafsrs 3 the cases so clasziflied In Tabl

¢*T2i3 case was Zlagnosed 33 prabatly active on

ve, deubt?zi, arnz

Pl wd badrg- |
- ke o




\

the ccmzuniiles whaers aghegetszs workers 1ived wers questiopned, and statsd thas
they did not fizd an urusual amount o tubersulssis amcng these werkers. Thge
contrast betwaen this stasa of arzairs apd that Zound in comzunities wilil a
stllzoals bazard, s noteworthy.

The following tatlss claasify reguUits of examinaticng by occuratli:cn

xS
)

{ndustr7y 3pd U7 Fearz o2 exposura. It L3 0 te rezezbered, mcowever, thas
thege individuals ars clasgifiad sceording %2 the dszarszens in wki:k thsy
wers workizz 3t the tize of exam:naticn s wpers ey zad 3téns =03t of tlalr
tizs. Mazy =ad changsd Irzz one derarizent ta anotlar ani Irc3 one plant €9
arceker during thalr years of emnlojmszt i the astesiss industiry. Sizce
ocly <te amounts o7 dust collscted at the tize of this surTey iz tka various
dezarzent3 ars known, ikere i3 no way af i=cwing the averags amcunt of duss
iz the at=osphars irzhaled by these peoples over the yesars ol their sgrlicyse=ncs.

Cozmsequently, 1t i3 mot ossibls to corrslate indlvidual cases witlk defizl

ce
azcunt3d of 4ust exposurs.
TARILZ2 7
gz Dezartpen<e
Positive Joudbtu Yega:iire

n
[\
]

Weavizg
Caradl
Spiaring
Yarping
Spoolicz
Trucking
Loom 2ixizg
- Packizg
¥izding
Picksr
Twisting
Otkher
Total exami-ced

-4

'
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€
]

-
- —

Joud

A3I2 7T
Taare 32 ZxTostre
PasieivTe
Over 15 years 22
10 to 1S gears 7
5 ta 10 years 30
Czder 5 years 7
Total ax=zined §7
The Z3llswizg tablas ars alza o lzterssT, 3ut
ars 32 Lizitaq Taluze anmz LiTtla im o tZe vey I Zslizite

s Grouss

40 %3 4
33 to 39
20 %5 29

A2 vl

Sex

Ya'e
Semaese ( * .

(Tatal eaxa=:izad 1C8)
18)

TABE X

Caes: Zxzans!

li{zar+s ize) I ‘L =23
3 2 :x2z-
27 3 eine
pB 12 aszus
33 2C

~iks tha Twz frevicug,

PositiTe DoudTiul Jagative
2 3 2
: 8 4
bl
2

TR R

Zasitive

H
O o
Como

1€ )

2

fagasiivs

@ W

a2

2 %3 2 i{nckes
2 5 3 ilockhes
3 iz=ckes 3lus
Jot sxazinad
Total

Fositive

17

Jeubktil Jezezive

23
32
§
3
67

ok

-

p 2

39

«t

—~—




Positive Doubt a2 Segazive
. Physical signs of ches: traouble I3 3 ] Teee
’ Yo physical signs 31 28 13
Fot examined 3 2 9
) Total 47 3g 20

That significarce, 12 any, can Ye astacted %o ths prasencs of
"sgbag<os cor=s” on the Zands of workers avpeary douzsil, as izdizatad iz

- D
Tatls XI:

TABL3 XIZ
Fositi7e Doubtal Jegaztive
Asbestcs coras 12 ? 2
Yot exaxmined ) 3 2 0

,L .

Bach roentgecologist who reviawed the X-ray fil:zs callsd at

o
»
n
14
)
o0
o }

to the fact that these fillos irpdlzatsd a very 3nusual izncidence of erlargexza:

of the rears., It 13 prcbadle that this is a ccopenszalory enlarsezens dus 32

144

3}

ths ad2itlioszmal work put upexn ihe Zeart L2 eff3rss to pump dlocd tkrcouza
fibrcsed luzgs, In the Zirst allicosis studles, publiszed in tkia counsry

-

{2 1317,°°** Jr. S.3. Ciilds of Tenver, who izterprestad the X-ray ;lazas of
[this ssuly, commentad as follcws:

"The beart in zizers' consumption (sillcosis) casts a larger
stadcw :ttan noraal ard (o the early stages i3 pr:bably caused by L:i3
inoreased ousculature. Tke shadow of tte hear: remaiznsg larger than norz=al
{a *te second and alsc {2 the third stage.®

*At least 3ix of these showecd 20 evidance associated with asbeszosis.
i**T¥0 of these not associated with ustal sigms Zound with asbeszosls.
s+*Six 32 tkese not associlated with usual sizn3 of asbestosis,

P *Uicers' Cansumption®, J.3. Public Feal:ik Servize 3ullatiz $85, January,
-d -,




It 43 possible tha*t not Bsuffizisnt atsentior =as bdeen rall

effacta of ke 2neudcconisges upon the haars,

TYSTRANCZ CLATUS

"Iz the 8225rt to throw any possidles light on the relaticnshiy
batwasr ashestosis and pulmonary tuderzulssis, an anmalysis 32 dzath clal=zs
ard total ard per=anant disability olalas was z2ade i regard to thcse corzanias

.

sarTyiag Group insurance arnd whars the Jlgures wers avallabla,

Tosre yars I099 lives lxvclved f:ir i ctal exﬁ:aprs s? TCl: Liza
Fear3, Tte dsatk claizs are so s=all iz zumber that reliladbles zcnclusiszs zan
net ba arrived at rcocz acy subdivision of thes 2izures. The saze is trus of
tka sickmeass claizmg under health ‘zsurance. The number of clalzms far respir-
atory diseases '3 nigh in two of the plants studisd but low Zar the atrers,
based wpon the H;trnpolitan exzarience of 1927. dcwevar, during the lazzar
sart of 1528 ard the 2Ilrst zart of 1929 there was az epldemic of influern=a.

'

Tha records of one establistment (plart 3) showed that six 22
thirty-3ix deazk claizs and eight of ten perzanen: d total disadilisy clalzs
wers llatsd as due to rulm=onary tubersuloalis. Thig appesarsd $2 he ;n szordinacs
agount of tubersulosis from this plan%. Fowever, z2azy of the employees wers
Jegroes ard also tuberculaosis olalms are gepmeraily kizh in this secticn of the
country. 3Reallzing the difficully in disgncaing preumccornlosis and *he tendancy
ta confuise it vi:h':uber:ulcsis. thege glaixzs wers studied individually. The
PEysizilarns who had tresatsd the ‘ndividuals wers {z2tarviewed, ard hospital azd

sacatoriun records, includizg avallable I-ray filas3, were izvTestizatad wicth %hs
’ ] -

23 lowing rasulla.




1. Proved to be a typlst, not extosed :a dust; cied ¢f pulzzz=r
and intestinal tuber:zuloals.

2. Colored male ags 27; worksd i asbeszcs ons year and eig:
: Zonths; diad of pulzonary tuderculogis Zollcwing a
Demorrhage; was in 3anatoriul term zontks. Also had & four-
Plus Wasserman. XN¢ evidercs of asbestosis.

3. Colorsd =ale age 32; worked i asbestos plan: cne Fear apd
seven acnths; died of pul=orary sublersulogis after cns zontk
in Zespital., Cavitation etk lunge; nao svidsence ¢ aszes-
to03is.

4. Colzrad z2ls age I4; worksed .2 ashagsos ;135% WO Teary, and
$.x acntks. Ils -hysis-an bellsves this was & cese o7 un-
complicated tuberculosis. VWas not iz=ate of hesgpizel or
sanatorud.

No inZorm=ation could e obtained of *he other two cases ex: Irz=

the death cersificactes whizh gave julzorary tubersulssis as she cause of

- ey .- v -

dsath. .

R BT

Tatal ani 2er=anent disadilitr clal=ms:

1. Mals, emzloyed iz asbestos dlant three years., Elg physiciaz

states he 21r3t came under hia obaervatlon witk an sid
eatabliszed case of tuber:zulosis abcut *wo years aftaer
asbestcs employmeart started. Also had tuberculcsis c? tke
idzey ard cervical zlands.

2. Uale, exployed .1 asbestas plant elght montks. Zis ppysician
szates old 2ibr3id tuberzulosis with tuberzls Bacilli iz

sputum. XNc X-ra7 svallable, but accoriing %o physiciaz
asgeatos bocies wers fouzi iz spulum.

3. Male, %ten years eamdslcyzmer:. 7Two pky3sicians who treatsd hi=x
at differert tlzes are now lncilined to believe this =zan

-—— - - ——

is not tubersulcus, dut kas astestosis.

. 4. Wpite z=ale, 73z re-axazized a7t *ize of Iinvestizasion. 3IL

: ckrsician reports well nourisked, husky lookizg, gcod ccslar,
ns cy22c3i3; 2o cludbing of fizngers, dlapinisked exga=siar,
lncagsant 2ough; I-rey spows filze =cg2tling dissesizazad
through Seth luzgs. No svidence af sulberculcsisz. Przbvably

e

4 secons 3t33e Aspestisis.




B
. ¥hite zale, thir+san years L2 2sSeasos plant. I3 =cw

ia saratorium, Ap izterasting case. i3 phaysiclacn

8tate3 28 23 extarsiva ashes:tcaig azd gulmcrnary

tuberzulosis; cevisy iz right lung; sputux lcaded with

tubersls Yazilli and ashaestos bediess; Selliaves tudersu-

allave
This yatlent i3 pregreas-

losis long amtedz:ed asbesztogis. Thi
: i2g iz a satisfaciary 2acmner,

. -Z: a3 21Q% pcasibls to lacats tke other thres cases of :cial a=d jer=-
arenst 313ability wko Zsd been diagmzsed as tavizg Tulmerzary tubdersulzsis. QOn
tts bas:s o tie Informatisn csbhbtained tha 2sati clalzs agpear i Ts dte i3
imseozplizatad tupersiulssiz: tkree i <hexm gere Tegries. It was =grs thes:
Trotablis that these 2en ¥yere tuberzulsus et the tiZe tlhelr e:;lsy:e:: in ke
asbestos plaznt comzmerced.

02 tta eaight disabilliy clalz ocases, one was unccmplicated tudberzu-
15343 azd two were urccmpliceted asbestosis who wers fut on disablliiy because
2% 2 =mistakxen dilegncsls of tuberculosis. n this seze ce==unity we =cw of

cze death due %o uzctemplicated asbestosis iz an individiel itk zany yesrs

ecploy=ent in the Ilzdustry.*

CCHCITSICNS
silzzged exposure o asbestos dust causes a pu-zczary Zibroais of a

d9fizita tyre distizss Irco slllcosis dezcmstredls on I-ray Jill=s. (Clinizally,

it is of a type =mildar than silicosis.

[H 8]

Thers L3 associated with ashestosis 2z a large percentage of cases defini:s
carilac ezlargemernt.

S. Asteaz:zsl3 does a0t l=volve 22 uzusus®l tezdszcy t2 pullorary tudersulosis.

*Terscoal cczTurntzatisa. Zetalls 20T yel jubllaned.




4. AstTestcsl3 as obgserved in this 39rles 22 tzsaeg daag mat zause 2oy zaskad
dograe of disability. Jowever, 1% 13 2233ibla for ymcomolizeted ashestiosii

33 resuls fatally.

It is po® xzcam hcw ouch asbestoslis may add o the mertalisy of prmeus=snia

e

ard acute pulzcrary infectioms otker tian tuberculcssis.

§. I% i3 nct practizabls as yst $0 9s:adllisk gstanderds Zsr she 2uss contant 2

a2lr 2nd i1z Tilaw of thae mapy low dust count3 Lz thls reporT, sczrared ¥iti tka

T.3. Pudliz Zeeltlh Service standerd for silize dust, 1% L3 Do3sivils that ashas
227 czuse Proeumoccnissls zcre resadily than Trese sillza (S132).
T, Tze amourt of du3st ia the alir Ia tis agdestossg plezca studisd can De sub-

~ay B el Btk 3¢
RECCIALZITTATICH

1. Thzs the industry ssricusly face ke »rotlex 57 dast comirsl 4n ashests
rlants. -
2. Txz: new employees Ye exzzined physlzally and relscted for smglog=ep: 12

ttey szcw tuterculcsis or preumoconicsis.

Z. Tzz: exzployees de exacined physically every jear or certai:zly every *wo

2ers, tals examizestion t3 Iizclude en I-ray exa=izati:z of the chest:.

. - -

4. Tha: the industiry sponscr studies on icicwn cases of astestcals, a3z well as

atudles >n affects of azabestssis on the heart and 2irswiation.

eRres




