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FOEEUCED

! . . The autbors wisk ¢3 expriss their sizcars thanis ¢35 all thcss who

| aided {m esleing this semdy possidls, esjecially ths of:ici;l: and ezployves

0l the a..?hestos cozpazies vho cogparated $3 the f1llaat extant and gave every
i La3ility far securizg data, Alss to Dr., Faxzcoast of the Mniversity of Pam=syl.
vania £or his imtsrest and valmahla &dv';.ca ia intarpreting X-ray £il=s and to
- Ir, ?; Y. Usrizathar, Hnita.d States Padllc Zealih Servize, Surgson in Charge

of tha Uzited Siales 3ursen 92 NMinss Cscpsrativs 4

whose lnterprstalilion of all ke T.ray Iilov lisdted iz this repors is to;lowed.
L Alsg %3 Dr. 7, Atzer S=ith, axd Dr, .Kaz:netb. Ijmch of Charlesizz, 3.C. 23r ix-
&' o forzation azd advice, yariiculerly as is the patholcgy of ssbestasis;® 4o
} Dr. 7. 9. V& of Charlesicm, 8.C.; to Dr. Jeseph Z. 3 ol Jewvark, Y.7,,

.

1 acd Ir. . I, Fellows of Jev Tork, for assisting in intarpreting X-ray 2il=s:
to Dr Paul O, Snoks of Iaucaster, Fa.; ts Dr. &. . Stevenson of Dazviila,
1 Quadec, Canada; to Dr, 5. U, Garduer amd Ur, Donald 3, Cuzmings of Sarwmac

Iadorslory, who kave uxdertakar the study 02 ihs paibologiial eXfacty of -

Etadan §- 3=}

abandbad

bl
inbalazion of ashestas dnxs through ani=e® exparizmentation, wish the ald o2

. & grant from the Matropolitan Iife Insuraxmss Cazpaxzy.

’ * "Asbestasis 3odliss in Spusum and Lung, Eemxeath !N, ILymek, U.D. and 7., Atm=-
Sz=ith, ¥.0., Charleston, S.C., sournal of Azmsricsx Uedical Associazion
Auguss 30, 1930, Vel. §5, Yo. 9, pp. 6%29-861.

e

1.

fam }

~
co
Jo~

-ner s 4@ cwew -e oo o

- - - - o v

vren wa oo



A~

- - . W wn—— o @ - .

S !

bzorsd in -

long beex

<&

td

the rsoullo=z

these firmg

axd yhal should be dons $3 prevernt or comiTol it

o the sill

Iz 1929 the Uatropolitanm Life Insurance Cozmpoxy mwas oppricchad by

fir=s reprazenting ths cabestaz Lndusiry iz the Unitad Statas wisth its raquest

‘jtkot 2 Biglanic ztudy Bo =ads of thet ixduziry, . The or.- clals ropreseziing

mary desirsus of ascartal=i=g L2 asbastas d'.ut T3 azn ccenpatisnnl

sixr ' e332bliskzents azd, i so, whal was ths ::a >3 of this ha=av3

About this tize sevsrzl arTiicles k=4 gppcarsd ia Srglisk madical
. Jewrnals daseriding & srnetzeconiosis due to asbeatos dass., Tkils in ops or
. tTo isolotad Lzsicmoes tha gcocurTancs ¢ i3 t7pa ¢f pnmeumsconicelis kol Sean

iz Azsrican Journsls, ks Izdusity li3els appesrad 3 da quits uz-

informed ¢l tha axtilancs of ax=y suck occupasisnel diseass.

T=s bhazard of sillca dust wiil special rafarsccs $a ths lu=gy kos
eypraciaiad ard a greas deal of sitdy end rasearsh has esz applied

ca dust protlem, prizarily ia ths ::ata.". aladng {=dugssy, in Gras:

rizian, the United Stalas, 4us 3ritisk Dominlions, as well as i= ot4er commiriex.

Ths patury ol ths oflaciz of silica dnst exprassed in tha Sarm 's“"cos-a' wisn

&t exiraordizary pr'o“s*osi‘:‘.ar. %0 ypulzszary tuberculosis, is well

mown. Thesao affacls nave Yeen associstad withs the i=baladlap of dust somialna

- e

ing free 3ilicz in varying a=cunis., The e2fecty wpon ths pul=crasy iissue of

N > >l

dug<y econtainizg combined sillica - silicasas - ars %211 o fersils Ziald 23>

som, but evidoncs {s accumulaiting <hat carseizn of fhase dugis produce
. .
. L]
vl Tesultg quito distinc: from trzo silicosis,

Bme Wy ¢ B — . - ¢o
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asbestos dust and Lt will Bo so used Iin thls repors. C‘.:c:iica.lly, t:e asdestss

of ecc=—srse i3 a kydrated zagmasizm silicats comalsiling prizarily of

ghils ferTeus iron and nisikzal are prssent ix gmall quenmiiftliass, This ecszmersial
Tariety 02 asbesics most cozmozly excotmiersd Ls desizmsaiad as choysctils and

{2 cze o2

The

oecurs i=' 2

davelcss very slowly, taki=g Zroz 2ive i3 Jlltaen and even iweniy or tFemiy-

Is

Zive yeals

by ths dosage of silica zhiczh the langs recelvs ax=d tuls dasags, iz turm, de- .

might de ingludad as a fourth variable; heowever, little is mown of 4he varia-

tions in susceptidility iz Shose exposed %9 dz3t

or fabricatad {n Jorh A:ar‘.cs, s claar.gul cli=mieal picturs which is 39 um-
=zapable {= cocounities mith a irze siilicosis kezurd, such ag hard rock

miaicg commimsiiias, It mighi Ye thought tkhal somo of ihe asbestos planis

Thar

a2 oo rece

zanilass,

vabrical

the Zour wvariaties o2 tha zinsral serpentine, Ix which 4% wsuelly

tut this theory woeuld not apyly to tho older 3izes or %o all of the

nacs gashestozlis kos Beem applied 20t Freusocenicsis caused Oy

© 8ilica 44.1¢ )
Usgresis 43.CY
¥atss 12.99 .

sazs,
should ta dorms iz mind hat siliccsisz (and presucadly asbesissis)
%0 bezoze estadilsked,

This rats o Frogreas s (oZluvencad iy

0*-,
three varizhles: ths azmoum?t of sillex In tha dust, the quantily

4be alir, and t-s axtant of exjposuss. Izdividaal idiasymsresy

9. does not apgear $3 Ye Prasent, in places whars agbestos is mived

i

nt origin 23r the typlcal effects of a sililcats dust to dacoze

I-dussrial Hualth Sorvice of tho Ketropollistan Lifo Insurazss

moes wmm -

- secs = o



————

s=pany undertsoz the following Lxvastigatisn during $he period Zro= Octsber,
1929 42 Jaxmuary, 1931, This {-rvessigation included: .

A. A study of dust comditions {= asbesiss cines, mills, and

Zabricatizs plarss. -
3. TPhysical examinmatiess o2 astestss weriears, izcludizg X-ra7
ﬁ“l-s. .

_Ce A stady of dust extauad systens desigmsd %o elizizats zgbestas

dust.

AsDestos fahrizaliling plaxis locatad alaong ths Atlansic Seatcari wers

insluded In tRis 3Ry and are desigmstad in the rapors es planty A, 3, ¢, D,

azd 3. Astesics minss a=d 24I73 In the Province of Quabec ars dosizmsted ag
37, G E, =i 1.

Toae Canadian poriicz of the investigaticn wes conduatad Joinily wisk

ths Induatsial Eyglans Division of ths Jeparissct of Pudlis Zealih of the

Yadical Schsdl of MeGLlD Universisy., Ths rasulis will de soo—marizsd 4= a

Tepors which will follow ths present ons daaling 7iih thNs imvestigesion i

thas Unitad Stalass. .
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'DGST STUDIES -

Apparatus and Uethods of Sa=plirxz:

b

- m— - -

Joth ths izpizger (1) axd ke elsctricz precipistater (2) were used Zor
ths eollec‘.?.cn of air aazplea, for dustz, =t ths braathing lavels and in close
prexiz=ity %o ths workmen. 3otk of tlesas far=s of apTaraius ars a.dn.;;t'ad. 23z
this work, &s tRay ers trrmsporiable, easily set up axd adjustad for ike taking
of tha air sa=tles at the prover lavel, axd ars exirezely elficlent,

Ths izpirger collacts the ;lut 7 a:;,:‘.. ting t.‘:-.a.a.ir azd then i=-
pizging it onta a flal sutTlacs coversd bty & liguid = & cantaizer. The liquid

used was distillsd waser, coulaimi=g 50 percent 2leshel %3 yrzve

3 < rrvent ths sclutiox

+

02 som2 of tho dusts, parilisnlarly axy sillca wkizk 2ight e jprasexnd,

e

12

im=ivesr vag gclt2atad 7 & elecirically drivern ratary pusp a=d thae rais of
alr sazplad was measuryd Lty means ol & rasisiance $7pe of flzow meiar viith axn

L inelired zamzmatar or measwring iis prassurs differsncs, Zachk sawpla repra-
sexts the dust collectsd {Iva & voltme of 100 cubic fael of air,

Tas electTic prscipitator is desigmed u;cn.‘.‘.‘.:n Cotirall pracipitater
Prizsizle used for rscovering dusty and fumes commarsially, TRixy prizsisla
depards oz elsctrifyizg tus dust particles by zaldmg them jass through ax
elcetrossatic £L ’._.i e=d tiug causing thexm %o setils oul wooz s aksat of csllu-

loid, The electrostatic flald i3 g4t vy Uty =zeans of a truzsZarsmer operasting

Ve dy
“-a o weew e

2ram the lighcsing lines on 120 vslis, allsrzating curTent Alr ls do= saroust

tha apporstus by zosns of & s=all riiary fam, ru= by & zotor, the quaniiiy beln

ey

(1) "Comparativa Testa of instruzments for Detsrminizs Atz=cssheric Duscs®,
Tubllis Zealsh Bullasin No. 144, Trcasury Jegarizent, Vasking:en, D.C.

2)"Deter=ination of Suspenssids U7 Altermating-Current Precijpitators®, Fhills
Detuter and Roders Y, Thomszscn, Journzl of.Iznduserial Eyziona, Vel. VII, ¥s, 3,
.al, wudS.




measured »7 ceans of a Zlow =atar,

lea of dust drusked Zrom Bea=g aud Pipelines pear the caili== glso
h“g

were gesurad for chea=ical analysis, ALl se=ples wers shippad %o the Imd=yerial

Eygiece Lehoratary of the Hotrspolitan and the dust counis zads accaordi=g $o i4e
(1)
mstiods acsapted by the U.S. 2urceun of Xizes aud the U.S, Pudlic Fealth Serrics.

Fartisles 4= 3i=a uwp o 340 microns in tha greatast diz=siar wers cotmiad.
Cuezical azalyses wars zade Jor total (Zrse axd combined) sillos sscord-
ing %2 ths acceptad standard pathad o2 Zillahraxzd, (3)

Percantazs Fraguenzy of Puriiela Siza:
——

Iz the Cirst plans atudiaed (4) enly parsticzles 10 =izrors and umder 4
3izs wera gscunted. IS kas Veen'demsumsiratad rapeatadiy thal ms gilics zarsizlas
exzsedling 10 micries - & micren aquals cng-2ililamsh pavs 02 2 metar or sne-

thousandin jers of a pillizatar --in grealtsst dlazater, entar 4ks lzng tiszus,

and for this raason tha larger parilicles usually ars rot cansidsrad xhsz datar-

- -

miviv= dusgs cennis. 2ar, &s 1% appeared fri= same o2 tho pudliasked s ariizlas(4)
(Snglisk) that asdegiss yariisles =uck largar in size wers found {3 lumg %issua,

it wes. decided to count all pariiclas axd =abs differsnsial coctmis of all shose

-

0 mizrons =2=4 undsr,

Bollk sawplses collsciad by $he iopirgsr azd the electric presipistasar

wers counisl., XNisraphotographs of these duss partisles wers fur-her enlerzed b
beling projected upon & ssraen Yy means of o lantarn slide 3rojeciaor, the szlarged

P2rticles Yoling Jeasuresd with a raler., Xnowing tho entira emlargozent (9y actzall

(1) "Cez=paraiive Teats of Imatruzants Jar Daterzining A= ospk

Yanlthr 3u.le:i: Ya, 144, Trassury Doparizent, Tashizgssn, a.c

(3) "Thw jnalyszis of Silicsaty and Cardomase Rocka®, 7.7, Elllebrand, 3ullsiin 422
U.S. Geolegical Survey, Washings:n, D.C.

{+) "Fulzconry dsbestoslis”, T, E, Coozn, 2ritizh Uedical Jourmal, Decesmber 3,

sric Dusts®, Fudlis

- saminm §
cors
Y




geasurezent), 1T was easy %o calcalata the originmal particle siza.(S) 3By
1 luse 02 Zezem's (6) logerisizic probetiiity paper, the logaristims of s

.3 fozation $3 34 moasurad - in this czae zisrons - are plottad a3 ordizatas

. *

Tatahlility of ocsurrencs &3 abscissze. Sizce the lins i1

:
:
£

saraight, extarpolaticn ard imterjolatisn of axy desized reglon i3 fazilitsted,

Ths analymes ars reporsad Ii= tsial particles per cuhis 230t and alsoe
I'd
in tks corrsspomding welight of the dust = =illigzrams, Thsre i3 no izdisesad

Talationeiy Batwasn the dust cocunts ard tha corresgpending weighis, Caze

sequantly, tls weighis ars not Iincluded i tta tadulatiozs iz this rapors.
. Tadis ¥o. 1 szrows ¥y plants azd by dapariTeniz tha dust gounts iz

-

3 Inslinded ers all I ita

E

milllon parslcles jer cublc 30t of alr, Tha 3

Unttad Stasas ecd ars =sinly of & Staxtile nesurs, I5 vill Ye notad thas the

N coumis in plami A ars of pariiclas 10 =icroxs and umdar, wkile i3 t:a ollar
( T plants all tha particles wers gountad. XNeveriteless, direct comparison &

posaitle, &3 in no saopls taken wera the mumber of pariicles 10 cdicrons axd

tndar lass than 94 percant of the wkols, which makss 14 svident also 2tas

in rugerd 45 dust econirzl we are conzermed only wizth _‘..‘:'.n sg}llsr sizag,

It 11 alse imporiazt to zote that wharsas iha duss in ths preparziion
roc;x is prassically all dus %o asdestes, ths comtsary is ths case iz Lhe
other daparizesntia

in 2o cardirg, spinmming and wecTing rooms ashestos L3 abous 23 jer

senz, oF the zatsrial used. On specizl jobs ths perczentage of asbestics zay b

{3} Green, X, "A Fhotozicrograpiic Uetkod far ths Datarsination of PFart

4n
Siza of Paln: and Rubber Pifzents”, Jourmcol TFraznklin Instisuta, 1521, 192, §37.
.. (6) Wilpple, G.C. - Vitel Statistics, Jokn Filley & Sons, X.Y., 19285, p. 451,




, dut iz gencrsl the flgura quoted Lz approxi=aialy cerract, %he ather

e}

orial corsisting prizcijpelly of cotstazn, Iz tte Ixaulatisg deparizesnts of
of 4he fotal z=alerial used,

Ay 83Lestos 43 Jut § par cent,

In the zolded brake linmismg and clutc: diviiion of planmt D, asbestss
is adeui 25 jer cext, o the tatal matarial,
Tos actusl expasurs t3 asbestas dust, thersfore, 13 considsradly lass

the + county iz Taxle I, .

than 43 dndizatad i

011,

cV
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The processes in these plants were very si=ila> ¢3 aotlon aills in

dotallad at lansih: - . .

Asbesics 13 recelved in'bags and thsze ars axpiled wpon the floor
and ths asbesics lx skovelad imta pug zills and rox far abous five alsutes

in ordsr %3 orush a=d cper ths fibres. Irom thars the asbestos is skovelsd

{m+3 irmcie azd wheeled over %o hepyers wiih eliber norizental or veriic
o;er;sr:, sizilar %3 thoses usad in ths Saxtile =ills, After paasizg thrivgh
thgs openar, ixs matarial ls dischargsd inls irucky. Fasta amufaciuricg
mmsarizl L3 2irst roo o Atrough A gatmat machizs and discharged inmta trmoxs

wolck aTe whaalad cvar 23 4the openery and tha raltarial (s fad ints thess ix

L}
B
b
q
;
[

e raw zasfsrial, The =xdarisl, aftar Yeing disckarzad

|
;
g
.
:

+ onmto a Tibraiizg or shali=s gcrssn vhars tha lozg
2eyres ares pickad 022 Ty a suciion hood and bBlown 1ixn32 o iz to be used again

{n *g=tilas, Ths ahors fidrez falliz=g thr-cuch the scraen ars aiilhar scli as

suck or uved in malinmz an Zsbestss cacani,

Tue cotion is racsived ix balss, c¢pemed, and also rzn through

-~o Wi

Tarsical ogezmsry, It i3 disck --zr'. Inte trucks., TRe filled 4rucks 2rsz= ths

-

sersical a=d ho...... +2l gpenerz conmtalining ei“'a" t2a asbestas Zidhrs, b

cotsan or °he wasis Datarial ars transporisd {3 separals storags dizsa, As

ngcded, thage =atarials ars weizhed and dusped onty ths {Loor 1a prepersicrn &

-

the mizsurs desired and the resuliing =ixed =maltaricls ars then passed ihrough
.

gerarzl. Tor 1llusirntlon, the procass in the preparation room of plant 3 is

. C e TSNS Carm e —— SRSy MBS O S
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& zixing piczkor. As i3 piziure

mingeel

[=9-post - Pgre LN

with a light

s

ell. an pasaesd ents & =zeckanical gorm-

7eyor and ta¥azs %a itho storage bin i ks card rooe=. Txo of

ers dlachacrgs onto this comveyss syssaz, xhile 2 third _a.::""'a i3 equipped v

& 3acticn davics whizk corvays tha zataricl %9 a sizrzga din in

The object af tua. txs systazs i3 %3 faollilats the Raxdlime of two grodas of

rial a.t e zazms tizms, This =ackizng 13 not equizped with anm oid

spray. The oblect of 4bs oll spray & izsrily $2 entrzp the sm=al? asabasts

Zibras axd Rold them emmaahad ix 4he gatton Zidrs racassas o

A 4
I
L4

cardizgy, spimming, amd weavimg, Incidexntally,

.

dimindabhag ths amcnmt 0f dust, Tas zatar? i3 sadzs

ca" t. 02 cil &t ibis solint, Irt %y thco tiza L2 rsackes ths loonms *"a ¢Ll k=g

di=inishad t0 lesz than 1 per cant, .

Thils nizneral oil was used iz the praparzilon rocz of pla=: ¢, L4

agrarsnily wzas not as sffficacleouy =g 4= plant 3. In plext 3 oll was nat usad,

Ror ¥as thers axy attampt at homlddficallicn or any sysism of dust exbansiing,

Carding =achings rwars Jfed T7 koxmd, In plaxnt A thers was o kumidis

atizg a=nd kagili=zg syslam, while in plant 3 nsiusal komididsy suf2iced 20 the
rocess. In pla:.‘.; T the carding mackizas wers equipped wiik a2 dust axhausgs
system, tut Lt was zot afficiantly used. I= plant C cardizz was dezs 1= txo

buildizzs, one of xhich cos equipped 7ith an

alr cordilioni=z systen, and in
Yotk tumildings the machines 2

Two planzs

y 3 and €, kad artificlal 2unidity ims2allaticns in Shair
f
spinnizg rooma. Iz ths formsr the Ssmpernturs was 76°7., ralative huzidisy
78 per cunt,
dre planz, C, bod s kum=id4iflencion systam iz tho twisiing doeposimens

from ke plckear, 1% is sprayed

thass mixings plck-

e )

b2 card roc=.

venltil-




e - o wweews

- - .en asow wwww o m @ s e ¢ T

-ll -

oo e 22 skl

-

ad §3 redmse ths dumat, Yararatelass, Lt was evident iisi

racisns wi

cisw g dv7 duld tagperalure of £97'7., 23 cczzared witn a relative

that th

Tublic Sealt: Serrice,® ze=ely 10 =illlicz 3 ~=icles (10 =t

cubie Taot.

and 4ths exper.es

sartially successel. It also is agparsal Atal
extangs aguipsext. Im plent C L= ops degarez=snt an expert

rasive dust ecou=is, raduced sha dust by 50 per cent. and with Iurtlsr

ard alsa in she wearizng dopmcizent Tlero sue rolatlivo humidisy was 76 por cant.

Etmidier of

44 per cent. 1= the waaTing vocs of plax=t A.

. -~ .

oy

Aside Zroz pla=t 2, whick was ur-ecessarily duscy, 1% would agpess

3§ and C. T=s dus?t counis a3 imssrsstizg %00, vken corsidersd 1= She lighs o

s-g perm=issidle atamdard 2o silicecus dus<, estahlisked by 4ha Uniltad Stales

plcrcns axnd nxder) Jer

Tagavsr, wa aTs Tol justilliad = asse=izz ikat Decanse asDesiIils

ig- g =ilder digesse, elizizally, 4nax gillcosiz, Da suvaakold of jermisasills

dust couxmis is higher, Asbestasis is jathsloglzsally {122arsnt o2

B v

Z>oo sillcosis,

cs 39 22 dges rol FoITIZS &S astempt 39 dafizs en erdilmasy

geiz=derd of dzstiness,

pUST COMI2oL

Tasions =sszuves, such &s olling, humidiication, ax=d 1acal exbazsia,

they wers oxly

, 12 L% s o:;actad ta eoniral

dustingss i= 4ttese plonts, fizal ralisscs mist rest upon projerly ccmstrustad

4 mar+tal imstallatlicon

wus se: wp. i spite of scce obrious faulis, ihiz equigpzsni, on ihs Jasis Qe?

protadly Se 78 per ceal. efZective, TFor all practicel
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1232211 suchk equijzment as will ma¥s the alr eatirsly duss fres, evez LI tlis

s ¢d=3t haznrd was 2ot excessiTe except iz thae preparalion IIo0Zs o2 3lanzs

surposes,

19 pelthor practiczhle nor econcmically degiruble

4 Trudes (Granito Indusssy”, Pubile Heallh 3ullesixz
% Servics, Weshingtsa, OU.C., 1929.




- M - . -
SRR PP TS ® ¢ G et c O s Gt ae t ¢ © ¢ G4 rmemm O sEmm ® N .

=are possidle. The nor=al defansive meshr=’3n of ths ody %taces cars of a falr
c=ount a2 atmespharic pellution. It iz whez tis Zody 12 exposed to an excessa-
{ve a=sunm% o2 dnst over a lozg Teriod of tize hal this dalanse meckanisnm

breaks dazm. -

The applicazion of extnust equizment 32 textils machizery {r7olvas

corsidsradle di22tculsy, especially where ths comsiIzelliozn of tha plant {1 guch
that 1% 45 =gt possidls t3 apply dozm dralt sueilcn to ths loczs,
14 i3 dssir=ble %3 {=s2all exbanst apparail ‘.z a7 3lart on an exjeri-
’ .

pental hasis £irst, aznd than chack 143 efllclency Y7 duss eccumts, This praciice
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%117 resgnls in zaving 4hs nmeedlass exzendliiuTy

a

TETSICAL ZATTATICIS

. I+ mas soon obvisus 4hat e dlagmesis of zsbestssis zust rasst zalzly

)

or X-tz7y filzs of the chesi. As in ks early stazss of sillcosis, the symptocs
02 “ha asbastss werizers wars usuclly indsfinits azd izmcanclusize. T

8 201 oW~

{=g taklas are dasad on sh7siczl exzoinaticn, tsgeilsar will X-ray 2ilzns a2 125

-

g

perssns sciuvaliy workixg in asbasiss plamss iz the Tnited 'S:ates. Yo Canndiar
rasults ars imcluded Rers. Thass cases were selsciad zors or lsas al randex
{rsm zmong those kaving more than iirse yealrs 02 explcy=ent in ihe ixdusizy.
™hs imtarpretaiions of these Iil=s 217 4T3 Tased on tte realdings of ons coope-~
tans raentgenologist, Yut ithey have been studlad V7 saverzl otlhears experisxncad
in shig 2ta1l, Tia diZferemces of cpinlen wer: of a ninor zaturs, and thars
zas gezercl zgrecsent as ta iztarpralatlon. T:e 2il=s were rsand conservativaliy,
te X-ray flzdings Sook iztsfaccouns ite physical exazization and ihe 2ge of

tha individusl, and only those mere classed as jc=itivys adout which hsre was
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‘lpe =ajor diszgree=ent. ALl cencer=ed wore galded dy thelr experiecce in gili-

ccais gz=d otnar tzes 07 pmsuzoccnioals, hance eha Z{1ms classed as egalive
for csbestosis wars furikar suddividad inzo "doubiZul® ard ®meguiive’, ocly
time c2n tall wte::ar‘tge {=d4ciduals claszed &3 doub;tnl arae pfvcrnzsing
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T ahsaﬁct 02 iz=diczatiszs of X reatosis and, o thls respect, all ths ra-
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manle 1T sxhidbisy tha diagmssilc classificelion ¢ thsss 128
{edi-piguals, with thelr sy=picss and speciZis cesupatliczs. TLTe 02 “hass jer-
sors Wer? rot Thysically exazited. .
. m™me cases of ashessosis are divided 1243 tao cla::cs,.!irat s%ags
a=d segord siags. 2 24r3+ stige embracss itcse who :;at k34 X—ra% gxamirstion
dafiziss luzng jathology susliclans in extent 0 wa:faaé 2 dizcgmssls of pusizo~
coniosis, tut who have =3 defiz=iss sympis=s, Tha secand slage cases exhibhis
mors extarsive luzg jaithalegy and alsc definita sy=oteozdg.
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*lua asSaasos worsar (2nd degrae stags) ratired of hls owa acesrd and Yecause of
cl4 age tan jears provisus 3 thiz 3iudy, bys Ls still active adout kis gorlsz,
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. il 7: will be dcan Iroa tehle IT thot of s total of 128 X-ruy azozina-

* ¢tigns SIur Tere diag=oged a3 second degrae asbestasis; sixty-thrce as firas

degrae; RITT -pire a3 doubifal] azd Swenty &S RegAllTE.

Tabls IT alsc shows seat only eight tedi7idnals out of gizsy-four

. with pesliilive s3hestssis were snsirsly free of s7opiez=s, whila %ez out of

e

tuirsy-eavel Wil doubtZal axd seven out of taenty Witk negatlive dlssmoses waro

fres o7 TyTTiony.
Dyspoces and couzh wers ithe sy=piczs ~g3%+ cozplaizasd of, dul noze

of tisse cases e=miyicad 4he urgezt oF eridant $730¢ 6f "skort wisd® seen i
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Sarerzl ¢ thcsae clazaad g =233l statad sbalt 4her wars

Yot 4 ’ -4 )
ed, Tus %sc Tmoh e=plasis skezld mcs e jlacad

»elgro-niznded® asd wers S0 Tcara
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: : : Dosisive Deudtlal Tagatlve
Dyspnoed ' 40 14 8
Csuz> 39 20 10
Sot exaxmizned 3 2 0
Total 47 39 29
=g ingldazce oF subersalssis (tased upor T-tz7 filzs) as revealsd

t= 7a%le IT Ls ol 1ncarssiizg and Lzporsant.

Az I7
e
Posiilive Doubtal Jogative

) maharculosis (healsd) 7 1 2

. mixorealosis (active) 1e° ¢] 1

- rgtal Sxamined 47 39 20

L
*1q Tanles 111 %0 XI, tnelusive, g divisian inta pesistive, deustsul, azd
. nugneLwe r2ford L3 tkg casJad Ao classificd Ln Tatle i,
\"?h;a cose sac dlegnecod ag pratahly asisve on tve X-ray flndlzgs.

t

-

vy g+ b = 00 e o i



During the progTes3 of ths £iui7, phy:iéisn: a=a wore jraciiclzg in
. (ko eemzmnitics chare a3be3tel wWorLars 1ived yere questiczed, ard geatsd thal

teey did not gizd e= cmugual amount of subercals czg *hece worksrs., =2

n
N
b

contrast detTsen tqis state of azsairy azd toat Zouzd i comzunitien wist 2

silicesls razard, L3 noteweI sy,
T Zollewizg sahlas clzssily rasulss of gxaoizations Y7 geespaticn

{z indusily gzd by years of exsosuTe. 1% i3 $o te razezbered, towevsr, ket
1 4
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Positive  Doudtiul Hegntivre

Over 1S yeers is. 1(pazt tiza) 3 (1 nat
10 %o 15 yeers 7 3 cor~
S ¢35 10 yeuT3 . 30° 27 3 4in-
Grdar § Jeats 17 1 . 12 woua)
3 Total exazmined 47 39 20
. ""'...n- allswizg \.:.’alu ars alsc of iztarast %+, lixs the %70 pravisus,

ars 62 li=tisd valns azd 1iitls ix thae wey g2 derrwiss cconelusicrs can e based

upon thaa.

TAZLZ ‘f".:
o . Pesisire Doudbstial Sagatire
- ) 50 azd cver : 12 3 2
, ( : 40 %3 49 13 s 4
I; 30 t0 39 . ‘ A 12 8
f : 20 %3 29 : 24 18 8
: - Updsr 20 years 1 2 o}
Total sraminsd 87 39 20
. TASLE Tiiz
s—
Jo3itivse Doubizal Yeagaiivse
" Mala  (Total examized 108) 59 2 17
Fecala ( ° = - 18B) 8 7 3
. AT IX
’. —— S
. Chsst Txsamsmlen
' . Posltive DoubtIul  Negailve
.' "." 1 to 2 inches 28 13 7
» 2 %3 3 lznches 31 22 12
3 inches Plus L 3 i
K . Yot examined . 3 . 2 0
Tatal 67 1 29

e
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It {2 pezridle thot pot sufflcient atteztion bee Deen paid o tte

. ef2ects of tha preusoconloses wron the kears. .
- - ‘ .
A | IFSTRANCZ CCAD'S - -
’ T In tMe ef25rs $2 thraw axy possidla ligtt on tus ralationskiy’

betyesrn asdestosis and pulmorery Subersutssis, ax gmalysis of death claing
ard tatal arzd parzazant disabillisy claizs wyas =adse i= ragard {3 tose cocjanies
carTyizmg Grecp izsurznce and whars the Iigurss wers avaliladbla, .

. Tners wars 2093 lives izvolved Zor a tatal exjosurs o' 7019 LI
years, Tha deatl® claizs ara so szall in uxmter 232 reliadls cozclusicns can
pot e ar—ived at Zron ary subdivisicn of ths Zfigures., Ths 3azTa i3 trus of

.

- . the gickmass claizg Tmdar Zealih izguiancs., Toa mmbar of <lalzs Jor respir-

i

'

tory dissasas i3 Righ iz twe of the plania svudlied Jul low Jor tha ottars,

( ) based tpon ﬁﬁa Yatropelitan exserisncs of 1527. Zowsver, during iue latlar
pars of 1528 acd the first past of 1929 ‘.'.;.:ert was an epidezic of influven=z,

vws racords of one esiadlliskzexs (Flant 3) showed thal six of

. tolrtresiz death clalzs a.:'.:'. eig=t of tar jerzazmsnt and folal disadbility clalizs

| |xers 1isted 2s dus %o yulzozary tadarszlasis. Tho3 agpesrad %3 Ba an inordizssa
gmauns 97 tahersmlesis from $his plans. Icgever, caxy ol ths employses wers
Fegraes and alsg %Subarsulzsis cla-=os as » gemerally xigzh iz this seciisr of the
countIy. P.ea..’.iz‘.:.g the diZsiculsy 4o dicgnesing prevsacsniosis axzd tme tandexcy

20 eonfase it wits tubarsulasiz, these claizs wers stadled fizdividually, oo
physicizng zho zad Sreated ths lzdividuals ware interriewed, arnd kospisal azd
.. sanatariv= reccrds, imsluding availeble X-ray filzs, vwere invrsetizased with the

- followin: rozueles,

e~

(W] §



Death clai=s:

. 1. Proved to bo & typlst, zot expoced to duzi; dled of pulmozary
* und intesz2izal tubersulesis. |
™ 4
- 2. Colorsd mrle ags 27; worked im azbesios oma year axd eight
i ' pontis; disd o2 pulnonary tuberculesis follewizng o
‘ .o . hemerrhags; wvas in sanatoriun tem moutka, Alsg kad & foure
. - plos TVaczermaz. Ko evidence of asbeatoais,
Calcred =ale age I2; worksd iz asbasios plant grne F=er znd
sSeven montis; died of jul=spary tubercaleogils alftar cna =onik
: *  &n hespital., Cavitation doth lurgs; no evidarncs of ssbes-
’ toais, ) -

4. Colored male age 34; workad in asbestcs plzut two yaarsz, axd
six= =monthks, Eis physiclan telleves this vas & c238 of un-
complicated fulersulecis, 7Tas not l=zmals of Lospital o -

: saratoriuzm,
Zo izformation czuld be cblali=ad of the other iT7 cises exzept Iriz
L., ‘
. the death certifizetss rhich guve Tulmgnary “tuberculesis as ihs cazss of
*ter daath,
(: ' Totzl and sarms=nent disablility clai=s: . .o

1. ¥als, ezpleyed {= asbestas plaws thrae yaars. 2ls physict
statag he Zirst camas under his obzsrvatiosn wiitk an cld
establiskad cass ¢ tubersulosls abeut ¢wo Fears aZtar

.. tsbestsos. exployment started, Also kad tuderculosis of 2ha

Kidney azd cerrisal glarnds,

2, Uala, escployed in asbesias plant eizh? nonihs. Eis';h:sician
states old Lidraid Subersulosis wiih ftubercle dacilli in
sputum, No Z-ray available, dul accerding to shysiclan
asbastos dodlies wers Lound {n spuiua,

3. La.e, ten 7ear3 ecplojment. Tuwo physiclans who traatad hi=n
8% diflersnt tizeg ars =sv ‘- 1insd %o Belisve ithig =man .

13 not tuSerzulaous, dut zas asbestosis,

e 4. ¥histe unle, T2z ra-exuzized ot tizmo of l=vessigaciexz. EHia
. zhyzielan raparia well nourishad, kusky laooking, gsod color,
oo . nro cy=masis; po clubbing of flpgers, diminizhed expaxsion,

incossant ssugh) X-r2y zhawx flne =etiling dissesirated
through bdotk luzmsa, Ho evideznca of tubersulosis., Prodadbiy
& segond astags ashestazis,

=
()
halY ]
e




tha Basis of
uzcomy
protohla 4had

eshasts

lzsis 2x=Zd tTo wers um:=aIy
of a =issakan dlagrosis ¢

ona daath

. S, Thise nale, .ht szen yoars in aabestas pland. Is rovw
in somatorium, 1nserassing case. Eia physician
gtotus Be bay exsencive asbectosis end pul:xo'mr_r
tadersulssis; c..-:".:j- Lo right lu=g: sputun losded wilh

. suberele Bacilli end aszbaestes bodlaec; belleves tudercu-
losis lorcg extodried esestoais. ‘n:..: patisns 1s progress-
ing in a catigfastory zanzer. .

It w22 not posaidle to lecate tha ather thres cases of tatal exd jerz-
disanilisy sha hed Yeaz dizgrnesed 23 rering pul=eczary tubarsulesis. On-

tvs infor=atd loz o‘ot.-.i:-c'. et death claims appesr %0 de dus %3

toazad Sunercalosis; thrse of thac wors Tegroes. I was zars thin

[

duo $3 wacozmpl!

sae =an wers tuberculous z% the %ize thsir employmant iz ths

1144 claiz cogec, oxs was uncecplicatad tudersu-

1izasad ashessssii whz wers jus on disadlility Beceuse

2 aubgraglosis, I this gsaza ccozuniiy wa .::aw o2

142a%3d astessssis !

!

an 4*"‘-""11._. wiilk mazy yeers

esploy=ers ia the indmstiy.*

1
-o
-

daZinita type distin=%

1% i3 of a

2.

Pralszgad exposuss

Tears la ssscct

ceriiss anlargesment.

type miller

CCR-.IIJ aIf.".a"S

9 2adhasiss d.ns.. causes a pulzcrpary fidrisis of a
bo g} "giltcosia demczmsiTedle en I-riy filzs, Cl.-‘cal..r
sdban gillisosls

ated wit: asbestosis iz o largs personiags of casss daflin’t

3. ves=asis daoes not ixvelvoe o= urusual tazdency %0 pul=onary Iuderculasis,
*Pergonsl communication. Datalls nos 78t published,
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Y%es%03i2 23 obsarvoed in thiz gerlas of cz3es does not cauae axy =nr¥ad
of dizadilisy, Ecwever, 4% {3 possidls Zf3r uncorplicated ashestasis

to rasuls fatally.

5. It is not X=cmm how much asbestasls zay add to ths moriality of prewsonia
axd acuta pulzozary infaciions oitler thax suderczlosis.

§. I% L3 rot prasticchls as et £3 agtablish stomdardse £3r ths duss conzant o

alr and {2 visw of t.‘;a zazy low dust couniy iz this repors, cesparsd wiith the
U.S. Fublic Zezlik Servica sitandard Zor .
nay cause preumcconiogls meors reedily thanm frag sillsa (S102).

7. =e azount 0f dust iz ths alr iz ths agbesios plazts studiad caz e ob-

3taxtially redacad,

fedor Lrdarneen) Cududonid
RECCIZ=00ATICN

_I;. T2t the Industry seriously faca the provlex of dust comtrzl i azdestos
plants,’ . .

3; That nay employses ba exsmimed physically a=d rsjecied Zor emplajman: 12
they show tubsroulsais or p:eu:ocor.icais.

2. Tont empleyees be exzmined physically every year or cariainly svery two
goars, thils examinmasicn 4o inmsluds o X-roy exzmizastisn o2 tha chest.

4. Txal the Izduairy spozsar sindles o xoown cases cf ashesissis, &3 well as

s<udlies on 8lfacta of e3bestasig cn the heary and cirsuwlatism, .

{llca dust, 14 is possinla that ashesis
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Deceaber 10, 1934«

Dr. le J. Lan=a,

Yatropolitan Lifs Inzurance Coep
1 dediron Avarmiey

Hew Torx Civ.

Rat Preli=inary 3tzdy of

Saheatmg Dunk 7222052 >
Dear Ir. Lanzst
- Ibamm:i:.édmngallqproofofrmmd

Dr. ¥cCoonellls prelixinary study entitled *EfZects of e
Iohalnticn of Asbestos Dast o tha Limgs of Aisbestos Yorkarz®,
which you were good ensugh o send s with yorz lottsr of Dace=—
ber 74, and bare ccopared 1t rith the mi=sograpbsd pauphlet of
which 4% parporis to be a cendensatdcon.

Confiz=ing my talopbcne convereaticn of s
aftar=oca, I ar plzmizg w0 et tha proof sheots Lo IT.
Pobazt so that he will rsceive ttea tomorzTow amd sball reqoast
L *ummmumthmmm-mnmmw

 seatyy aftsr whdeh L ehall see that ithey axve pro=ptly ‘sesmmdtiod

43 youa I shall al= i:qu.‘.:uutt.‘z&xybos:os&:pa:vmmer
or not ttoy damire to exxtne tha oroof of iha articls defors 1ts
£2zal pfating and aball endsavor to perwuads thez not W ingist
upon sich an exzainaiicie . '

1 4

1 bave t&3 £5lowing commantg 40 aakny

(1) Conclusicn ¥o. L (galler 14) hae cxditsd 2
pentonce appeszizg in tSe origizal which, a8
* aodisfod by you, tead as follcowen "WCi=ixnlly,
et tiis study 1t appoarsd to ba of 8 Woe
ailder than silicosis®, ' S

« ¥

(2} Therw i3 alco calitted “ha first paragmaph d
cage 15 of ‘te original rzpors vhich seads a8
Lollovwes .
Mtz the progTeex of s sy, sryoiclans
¥to wero -—roeticizng iz the ce=w=illes wnars ashogics vorkers
1tvnd, wers ttesticzed, an:l statsd that they d4d cot fizd o3 W
usual o=cimt of Suberzilogls &ty *toee rmokers. Tho somiEmrst
botroan this state of aflfells md that faumd 'nzo—amitles viD
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a e12icoels npcard, Ls coteworiiy’,

" Boih ‘te foregoing obeervaticas izcluded {n your

“orizizal rorort srsrented an aspect of your norey ttal Jas

X fawrablobothainduzt:rmd.mahculdm:tomt‘.:mm-
talned. -

(3) Gn gallsy 14 tho 7ord *doath® has been ocdited alftar
tha phrasae 76 of 36,

(4) Couclumica Moo 3 (zalley 14). The word Pprelicinacy®
i3 inserted — to 3y =ind mrnecarsarily —e cince {ha
entire articls s dofi=tialy labelled at ibae coo-
2mcezeat as a Srrelindinery® stidy. :

(5) PRaferring %o tbe last :entece of the thixd neT=grazh
on page 13 (7hich L3 not changed in ke g2llay proo?),

- 1% soes to me that soue sort af additicnal pkaee o
N clmpae i3 rocuized in cxrdar %o relata L& properly o
( , Yoat has gono defaree As it siands nowy L% Qs ool

entiraly clsar fust vhat cns la expected to docuco
therafrene
Yery Saly yooos
S . : VendiTer Bxcm
¥3:7T o Attotner

=94 ] Hocm Se Bobard
P l. Jozxhaen
A, M3 4nms
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. [TOoBART & MixARrRD

QCEONTGEL 3 ~CBanY

BUARE C.witiang : LEFSOUAT BUILDING TeLIIierel s
RALD» € . 2QDmEeM 2 ~910a
1100 RAYTMOND BOCULEVARD 2-4-49

OUST ME . sCLLTY R 3000 -
Jomu s aardee T _ XEWARK.NCW JERSEY Lo
2.40013C% mOBan?

-BC, 15, 14,

o prolixdizary study of Uatropolitan

11iZe Inzurnnes Comtarg

“---C--‘----------
X, Taodiver 2, .
“tlaTnay, Jofmseilfazvills Corgematicz
77 %, 4lth Lizzes, -

- LT Jrey ) “4d o~
o ¥ [t -'a- -

~ear Ir, ITox=ng

. - "
. -

I oscoived your latfer of Cocmler 120th with mclocaros,
lacluding proof of she rralimtcn-y 32ady omtill V2ffez%3 of Sta
bR

S

cevaowclley

shalatizr o ste=xtoe Zuzt oo %So Ltngs of Awdesteg IoTkarze, I L
B zave cxrorslly r=ined tta FIoef and rIturn s=—a. ’ DL
< 21 reading this pro0f Y have errmoarsd (8 gith ste }_osr of,
tha 3azo $1112 Thick waa precazed the Induatxial Yeall) Jervice of
. ‘he YetrTuallitan skcut three vaars ag?e. I zut=dt ko {ollcwing scgoomsis:s
(Tor comyunionce of rwfer=p=3 [ have rozbered Xy cocmmesia (3 rd pecil
% 2o =mImin 9f thag szvesal FRs38 ol tha gullxy prsciEs .
(1) Gale 12. A% tNa czd of the parmgrash yhizh dizc—snag
t28 "variadlea* znon ¥hizh s:a 7TTRTYas of Lto dizeccoe i3 iz uenced,
e f2llcwlmr szntsncee agneonsoag TIT =isRt wmll te asotmed thalt afimdae
73rizdlez wyozld influznce tha scourcemcoe of astcoiogia,* You will
) recall ttat i3 dasling yith tha Yew Joruay Teqizxlative Cocmission whish
Ta3 %a2d choste of sNo pro—caed new ~3gialalica lo Tew Joroer Theorolr |
3illcowis (3783 Y3 zd20d %0 the 1!34 of oecorotional 4i3eazss o Tnishk |
€sTm=zatizy 13 ranuicsed mder the terma 2f 4ng crrmunlion staitnlo, .
78 have consiztemtly norsd that thers 43 3 sptetamtiazl Cir¥svacce Yetwesn
3llicosls and a3dest35is —v B0t a3 %3 X9 ellzizn) matntn 0?2 t-a Zisanaa
and a3 2 “hn Toasemadly TrohaMlite 3f fi3 fzeldoccay  ond e will’alco
Tzoall thze o oo Tticzlaz; we hzvo urr=d thz% aa%satosiy Inoculz sod ag )
82 mreannt timg ‘g ipclzded ip *hae 1.2t 0f c~=CSeczgc-icn €l3eas=a, Iz T
[*hs rezaem wxaz ¢ g snly witliz a eo=posalively recoot fiss Shag o
o 2822320383 Y58 Saen Teca™izzd bty ‘Le =ocisal and =2¢iT=RTf{c srefazeicons
B 3;1 A 1220030 << in f3¢% ne Af T *Tinciral delempes la 2c2ices ooaizzs
) S0 .87TInny on tho common g thworz $f nanllczrca has Yacm thos et
3elantific and Qorlal Inowlidee haB Teon LRedTrlelsct INTI1 A YTy Sreon
- gzrifg‘ta Flaco 1zen tha o-mor3 of lants oF Tactosica :35’3352257??“?513
: e goX-B® zmeelal creesstlicee 3s2ingt tha poasidla zzoet a2l tha dlsozse 22
=CiT =T lryoen, —————
c - ——
'

t3 s3ilicools,

i —— At s e o & e & .
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Hobart & Minard
Lefcourt Building
1180 Raymond Boulevard
Newark, New Jersey

Dec. 15, 1934.

Re preliminary study of Metrdpolitan
Life Insurance Company

Mr. Vandiver Brown,

Attorney, Johns-Manville Corporation,
22 E. 40th Street,

New York City.

Dear Mr. Brown:

I received your letter of December 10th with enclosures,
including proof of the preliminary study entited, "Effects of the
Inhalation of Asbestos Dust on the Lungs of Asbestos Workers". I
have carefully examined the proof and return same.

In reading this proof I have compared it with the paper of
the same title which was prepared by the Industrial Health Service of
the Metropolitan about three years ago. I submit the following suggestion
(for convenience of reference I have numbered my comments in red pencil
in the margin of the several pages of the galley proofs):

(1) Gal. II. At the end of the paragraph which discusses
the "variables" upon which the progress of the disease is influenced,
the following sentence appears: "It might well be assumed that similar
variables would influence the occurrence of asbestosis." You will
recall that in dealing with the New Jersey Legislative Commission which
has had charge of the proposed new legislation in New Jersey whereby
silicosis is to be added to the list of occupational diseases for which
compensation is required under the terms of the compensation statute,
we have consistently agreed that there is a substantial difference between
silicosis and asbestosis -- both as to the clinical nature of the disease
and as to the reasonable probability of its incidence, and you will also
recall that in particular we have urged that asbestosis should not at
the present time be included in the list of compensation diseases, for
the reason that it is only within a comparatively recent time that
asbestosis has been recognized by the medical and scientific professions
as a disease -- in fact one of ‘our principal defenses in actions against
the company on the common law theory of negligence has been that the
‘scientific and medical knowledge has been insufficient until a very recent
period to place upon the owners of plants or factories the burden or duty

of taking special precautions against the possible onset of the disease to
their employees.

I, therefore, dislike to have this report suggest that asbestosis

ML 107



Mr. Vandiver Brown, , naw

might be assumed to be similar to silicosis, either as to the period
of time within which it might develop, or as to the dosage received by
the lungs, or as to the quantity of dust, etc.

(2) Gal. 11. At the bottom of this galley I observe that there
is set forth in a note (instead of in the body of the article) the statement
that appears in the Report of 1931 relating to the enlargement of the
particles and the use of logarithum (See p. 7 of Report of 1931) As a
matter of curiosity I wonder why this statement (which seems to be quite
important) is put in a note instead of in the body of the article. If the
authors prepfer to have it in the form of a note, of course, their judgment
should control, as it has no particular bearing in any event upon the points
in which the company is interested.

(3) Gal. 12. The last paragraph on this galley has a summary of
the dust counts with respect to the several plants. I notice that it is
stated that plant E "was unnecessarily dusty". I understand this does not in
any way refer to any plant of Johns-Manville, but I am wondering whether the
proprietor of plant E has had an opportunity to review the comment. It
strikes me that the report would serve every purpose if we leave out in the
first line of the paragraph on that galley the words "was unnecessarily
dusty".

Galley 13. No comment.

(4) Gal. 14. The word “"death" should be inserted after the words
"6 of 36" in the third paragraph of subtitle "Insurance Claims". You have
already called attention to this in your letter of December 10 to Dr. Lanza.

(5) Gal. 14 under subtitle "Conclusions".

No. 1. I agree with your suggestions in letter to Dr.- Lanza of
December 10th that there should be added to this conclusion a statement
similar to that which appeared (at p.30) in the Report of 1931, namely,
wClinically, it is of a type milder than silicosis" -- or, if the doctors do
not want to make the statement in that positive form, it might be as follows
(an suggested in your letter): nclinically, from this study it appeared to
be of a type milder than silicosis"; or, if that is too strong, it might be
set forth as follows: "So far as indicated by the study, asbestosis is of a
type (or appears to be of a type) milder than silicosis". The exact wording
is not important, except that I think it would ke desirable (if the doctors
are satisfied that such is the fact) except that I think it would be very
helpful to have an official rreport to show that there is a substantial
difference between asbestosis and silicosis; and by the same token it would
be troublesome if an official report should appear from which the conclusion

might be drawn that there is very little if any difference between the two
diseases. )



Mr. Vandiver Brown nin

official report should appear from which the conclusion might be drawn that
there is very little if any difference between the two diseases.
as
No. 2. I understand that the statement/to the cardiac
enlargement is correct from a scientific standpoint, and I do not
see how we can consistently object to it.

No. 3. I agree that the word "preliminary" is superfluous.
No. 4. 0. I.

No. 5. This reads the same as on page 21 of the Report of
1931 and, hence, it may be a little late to object. However, I
point out that as No. 3 now reads the inference might be drawn that
asbestosis does add to the mortality of tuberculosis cases. But that
inference does not seem to be justified from this study. I am
wondering if it would be a more accurate scientific statement if
there were omitted from No. 5 the last three words, to-wit "other
than tuberculosis".

No. 6. This is the same as set forth on page 21 of Report
of 1931, with the exception that the Report of 1931 at the end of
the sentence has the words "than free silica (3102)" and the galley
proof has the words "than granite dust". Hear again it may be a
little late to criticize the statement, but I do not like the
suggestion that there is a possiblility that asbestosis may cause
pneumoconiosis more readily than granite dust. The reason I object
is that many cases of silicosis are supposed to originate in granite
dust and this statement as it now reads suggests that a possibility
that a pneumoconiosis may arise more readily from asbhestos, than
granite dust. I think we should, if possible, eliminate all that
part of corelosion No. 6 following the semi-colon after the words
"of air" in line 3 of the conclusion.

No. 7. This is the same as in the Report of 1931. To comment.

(6) Gal. 14 and 15 subtitle "Recommendations".
In my copy of the Report of 1931 I have a pencil memo.
as to recommendation No. 4 to insert the word "possible" before
the word "effects" so as to have it read "as well as studies on the
possible effects of asbestosis on the heart and circulation". I do
not think the point is of much importance, but I call attention to
it so that it is not overlooked.

4

I agree with the other suggestions in your letter to
Dr. Lanza of December 10th.

Very truly yours,

GMH/HF
Re-typed 2/14/95
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Bridgcport, Cann.

Jan. 2, 1935.

Mr. Vendiver Brown, Attorney,
Johns-ionville Corporatlon,
Rew York City. ‘

Decr ¥r. Browni

Thank you for your letter of Dec. 24.

Both M, Simpson and myself feel qulte .
gafe in leavinz the epprovel of the report in your hends.
I do think thst Mr. Hobsrt made some excellent suggestions
in his letter of Dec. 15, and hope that Dr. Lonza vill glve
a lot of consideration to the comments. : :

_ I take it for granted that vhen this
erticle comes off tbe press, the Uetropoliten Insuronce
Compsny #ill sse thet you get coples of 1it, in which eveant,
we certeinly would like one for our files.

- Yours very trily,

' . Secrctary,
- HFJ-0. )
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EFFECTS OF THE INHALATION OF ASBESTOS DUST ON
THE LUNGS OF ASBESTOS WORKERS K

) A Prellmin=ry Stady .
By Ao J. Laxza, dsridant Madicsl Director, Witzaaxt Jo McCayrrzz, Aasiste

el Medicl Directar, and §. Wottant Fruxze, Clamill, Meropelinn Life
Insxrancs Ca, -

e . INT2QDUCTION

In 1929 the Metropolitan Lifa Insurancs Co. was epproached by
officinis reprosenting tha esbestos izdnstsy in the Unitad States, who
wers dosirous of ascertzining whether asbestos ‘dust waa an occupa-
. tonal Rardrd in their establishments ard, if so, what wzs the naturs
" of this hazord 'and what should be donas to prevent or esatrol it
" About this tims saviral articles had appeared in Eagiish medical
journals describing o pneumoconiosis dug to asbestos dust,  While ia
one or o isolated imstazces tho‘occurrenca of this t7ps of pocumo-
coniosis had been described in’ Ameriean journals, the izdustey itsalf
appeared to be quits unisformed of g existemes of any such
occupationel ‘disedse,

_ Tha hazerd of silica dust, with special reference to the lungs, kas
long besa appraciated, ead a great deal of study and rescarch hos
beea applied to the problem (in the matal mining aad cert=in other
iddustdes) in Groat Britsiz, ths Tniled States, tho British Do-
minioes, end in otker countsies. The naturs of the efces of silica
dust ezpressed iz the term “silicssis’’, with the rosultant extraor.
dizary predispesifor to pulmonary tuberculosis, is we2il lsowa
Theso effects hova been casocintad with the inheleton of dust caz-
tainin= fres silies iz vasying amounts. The effects upon the pul-
‘monary tssus of dusts cootaining esmbined silicn—silivates—are
still o fercils feld for investizaticn, but eridenca is accumulating that
cerszin of thosa dusts producs pethologicsl results quite dlsdrot fom

The name "zsbestosis” has been applied to the pneumoconiosis
caused by asbestos duss sad it wiil be so used in this report.  Chem-
ically, the asbestos of commercs is 3 hrdmated mugresium silieata
copsisding primardiiy of slica (combined siiics) 44.1 persent, mag-
nosia 43 pereent, and water 12.9 pereent, while forrous iron and

nidical oro present in small quandries. This commemizl vadety of
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which might be present, The Impivger was actustsd by an electti. .

eally driven sotary pump and the rats of air sammpled %2s measured

by meszs ol 2 resistance type of fow mater with 2n inelined manome-’
ter for measezing the pressure difersmcs. Each samgle represeats
the dust collecied from a volums of 100 cubic foot of 2ir.

The eleciziz precipitatar is designed upon the Cotirell precipitator
priccipla wied for recovering dusts and fumes commercially, This
‘prineinls dapends on electrilying ths dust particles by maling them
J poss through an electrostatic field and thus causing them to settls

ous upon o shest of celluloid. Tha elecisostatic oid is set up by

. - means of a taneformer operating from the lighting ises on 120 volts,

- altematize cuzreat. Alris deawn through tha apperztus by a small
rotary fan, ran by o motar, the quantity being measured by a flow
meater, :

Sarmples of dust brusked from beams ard pips Enes neax the caiiing

" _also wers secuzed for charmical snalyyis,  All seranles wers shipped to
ths fndust=ial hygiecs luborstory of tha Moetropaiitaa Co., and tha
duat counts wero mads acssniling o ths methods accapted by the
Uaited States Burssw of Minet and the United Stares Public Zewlth
Servica (1), Darticles in siza up to 380 xictons in the greotest -
diamstar ware coustad, - - . :

Chnmics] analyses wero mado for total (frze azd esmbined) silice

, eceording to tha sesepted standard metbod of Eillabrand (3).

In the first plant studied (1) only partizies 10 micrazs and undor
in sgiza wars counted. IS hag bean demorstoated repestedly th=t no
sificy, particles exceeding 10 microns (s micsoa equels ons-millionth
part of a mater or ots-thousandth part of o millimetes) in greatest
discieter enter the lung tasu ; for this ressoc, the larger particles
usually ars cot considered wizen determiZing dust counts. Later, as
it appearsd [om some of the published ardcies (4) (Z=glish) that
eshestos particles mucd larger ia size ware found s lu=g tissue, it was
decided to count all particles and maka difarantial counts of ull those
10 micrors aad cadernt

Total particies per cubic foot and tha correspondiag wright of ike
dest in millizrems wers obtaized. Sinze oo relationship between the
dust eounzs :=d ths correspending weights was found, the weights
are zot included in the tabulutioas in this repors. ,

Taadle 1 shows by plants aad by departmests the maximum e=d
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and in ths other plants ars for 2all pa:ﬁdm,.dirzcz' comparisan s
possible, 2s in no sample talen wers the number of pacticles 10
pricrons and uadar less thea 94 percent of the whals.
. : .
Tax Le=lfanum and sriniovem dust arunie in seillion particles per cubie fosl
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VWherzas the dust in ths proparation room is practically all dus to
esbestos, the contrary is tho exes i the othar dopartmonts, In the
cardiez, spinning, and wearize roorss eshsstos corspriscs about 25
percent of the matorial used On special jobs the pereostagn of
‘asbestos may be Ligher, bus in genecal ths fguss quoted is appro<i-
mately correet, tha other materizl consisting priscipelly of eotton.
In the insulating dopart=anats of plant A, 2sbestos is but 3 percez?
" of the total materin] used. In the molded brskodicing and cluseh
‘division of plant D, zsbestos comztizds sbout 25 persent of the total
‘materisl, Tha actual esposure 19 astestos dnse, thero/oro, is consid-
eczbly less thas i3 indieated in the dust counts in table 1.

COIDITINIT LY TIX 2LUNT3

The processes in thess planks wern Tary somilur to those in eotion
=lsia gemeral. For illusiTztion, ths process in tie praparstion soom
of plans 3B is hers dezadled ag leagth: '

Asbestos i3 received in bags. These are emptied upoz the (oot aad
tha 2sbestos is shovuled intn prg mills and run for sbout § minutes
in order 2o crush 2ad gpen tho Sbess. From there the asbestos is
siioveled into wucks and wheslad to hoppers =ith either Lud=catal
or vertical opezers, similar to those used in te=tile mills. .Aftes pasving
theough the openmer, the materisl is discharwed jntn tuels., TWaste

:._&-.-.:;‘-‘;__-a-a:“,_;_—: . f nmnuiecturizy material 3 St man Lh.:oqn o gurzel maching and
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s discharged into trucks, which aro wheeled to tha opensrs, and the .
. material is fed into these in the s=ma manner as is the now matesial, .

! After being discharged {rom tha opensr, ths materisl is put onto a
vibrating or shaking screen, whers the lozg fibers are picked off 37

a suctinn hood and blown into a bin to be used agemin in textiles

i The short Sbers [alling throogh tha screen arp either sold as suck or
.. used in maldng an asbestos comient, : :
. The cotton is reccived in bales, opened, and also rua through
b vertical apeners. 1% is discharzed into trels, Tho flled trucks fram

the vertical and horizontal openers containing either tho ashestos
fiber, the cotton, or the wasts malerial aco taken o ssparate storags
bins. As needed, these mateciels are weighed and dumped onto the
floar in proportior to ths mixturs desired, and the resulting mixed
matarials ars thea pussed throug: 3 mixingy picker, As this mixtere
is discharged from the picker, it is sprayed with o Lght minceal oil.
The material is then token by o meckanical conviyor to tha stormga
" bin in ths card room. Two of these mixiag pickers discharge onto
this coaveyor system, whils a third maching is equipped with a
suction dovice which conveys the materiz=l to a storngs bin in tha
cazd room.  The object of the tiwo systers i3 to facilitate the bandling
of two gndes of material 2t the sams tims, The third machine is
not equipped with an oil Spray. Tha object of the oil spray is pri- .

< 2 4@?’5 e . mesily to satrap the smail asbesizs Sbors and bold them enmoshed
ARG Lo Ty yer iy P P . . R - . . .
e e et S in the cotton Eber throughout the processes of cardicg, spinning, a2d

weaving, Incidentally, it is appersnt that it also diminishes the
amount of dust. Ths matesiol is s=tursted with zbout 4 pereeat of
. ail at this paint; but by the tima it reaches tha lcoms, tha oil Lied
dirinished to less then 1 pereens, ..

Tthile mizera] oll was used in the preparztion roox of plaae C, it
appareatly was oot as cffcacious as in plunt B. In plant T oil was
not used, nor was thers any attempt at humidifeation or 2a7 system
of dus? exdausting, Curding mechizss wero fod by ha=d, Inplaat 4
thers was a3 huemidifyice, veatluting, and heating system, whila
plant B depended on aatural numidity., Iz plant T the carding
machines were equipped with a dust-exbavst sysiem, but it was pot
efciently used. I3 pl2at C earding wes done in 2 buildings, 1 of
which was equipped with 2n eircoanditioning syste=, and in both
buiidings tho machines bad exhayst squipment.

Two pleats, B and C, hed ardicl humidity instaliztions in theis
spingine roorss. In the [ormer the temperaturs was 75° T, relativa
bumidity 73 pereear. Ons plant, C, had = humidification sy3tem in .
the twisting depurtment and also in the weaving deparmment, where
La rolative humidity was 73 percent with g dry-ouil temperatuss of
63° F., 2s compared with a relutive Lumidity of 44 perceat in the
weaviag room of plane A,

. .
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Aside from plant E, it would appear that the dust hazard waq zot
exceasive axcepe ia tha prepamtion rooms of plants B and C. The .
dust counts are interesting, too, when considered in the light of tka
Permistible stacdard for granite dust, estsbiished by the Taited
States Public Health Sorvics (7), namely, about 10 million particles
(10 microns and under) per cubic foot. Howerer, ws are not justiSed .
in sssuming thnt becauss availahla inform=tion. sugzests thut ashes-
ptosis is o milder disesss clinieaily than silicosis, tha threshold of

. permissible dust counts is higher, Asbestosis appears to be patho-
legeally differcns from silicosis, and the experiencs so: far does not
warrant an abiempt to defins o sta=sdurd of dustiners for asbestos

dust. v . . )
DUST cONTROL

Vazious measures, such a3 oiling, humidification, and local eshausts, .
* tended to reducs the dust. Nevestheless, it was svident that they

wero only partly succassful If {4 is expected to control dustiness iz - .
these plants, £2al relisnce must rest upon propedy earstrueted echaust
‘equipment. Ia plant C in ono depart=ient an experiziental installe-
tion wes set up. In spita of somo obvious faults, this equipment, on
the basis of eczz=parative dust connts, reduced the dust by 30 peremt
ead with further alterztions will probably be 73 percent cfective.

In this case such o r2duction seemed quite satistacterr. IU is neitias. -

= practicahle zor econcmically desirable to instail such equipment as
- SEim S will ;i3 the air antirely dust Lree.  The 2or—al difemsive mechasism
’ e S bt of the hody takas cars of a fair emount of atmaospheric pallution. It
.ﬁWﬁ :!s when thg Eod:r,i:s ;:p;;zio to an excessive amoust of dust thut this ]
T T e T 2 efense meckanism bre o, . :
-Q%‘Wgﬂw " The application of esbaust equipment to textils machizery involves -
s Ry ¢ eSS ' considerible diSsuvlty, especially whese tha construssion of the plaat
“—'ié‘-o:;% is such that is {3 25¢ possible to apply dowa-draft sucsion to the leoms,
Sk " 1% is desirahle to install exhoust apparatzs in any plaot on an e=.
e i o % perimencal basis first, acd them check ics eificiency by dust counts, i

- Tor cp el a4
'?m-.&-—-?_- "::f.':c1:
T Sea

This practics will result in saving 3 cesdlass expendiineg of Zonsy,

FITIICAL I:A-'-.’I_:.L‘:IO:-’B

S-cay films were made of 123 persoas (103 mea, 18 women) werling
in ashesias plants in the Tzited States. All but five of these werg
givea plirsiczl examinasion, The cases were seiested more oc less
at readem {rom amang those having moca than 3 yeess of cnpioy-
meat in the industsr. It was soon obvious that the early diagnods
of ashestosis must rest 0 2 large extont on X-ray pletures of the g
chest. A3 in the early stages of siticosis, the clipisa! symntoms of
the asbestos woriers were usually indefinite and irconclusive. The
iaterpretations of these Eos erc based on tho reacingy of oue com. -
petest roentgacologist, but they hova been ruviewed by saverul
; .
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othey experienced in this feld. The differsnces of opinion wero of
o minor natwe, acd thers was geaeral agreement as to interprotation,
Tha fiims wero read conservatively, taldng into seesunt the physieal
examination and the age of thoe individuzl, and wers classed as
pouitive oaly when thers wns no major disagresment. . All examiners
wern guided by their experiencs in sliiccsis and other t7pes of pocu-
mocanicses, The flms clessed as negztive for ashestesis were further
subdivided into doubtful and negative. Only tme cza toll
whather the individuals classed as doubtful 2ro progresdizz toward a
definits asbestosis. Particular atteation was {ocussed on tha presences
or ahsencn of fndications of tubercuicsis, and in this respect all the
revicwors of the films were in 22cord.  TWith the cnheppy experienes
of silicosis in mind, it w=s felt that a grest deal of exrs should bs
devoted to ascerisining, if possibles, whothes or not asbesicsis pre-
disposes to lubesculous infaetion.

The c=ses of asbestosis wers divided into two classes, first sings
and second stage. Tha &3t stage embraces thesa who show by
X-ray coamination definita lusgz pethology suSicisnt im extezt o

warrant a diagnesis of ppeumoconiosis, but who bava no definito

syruptoms. The secand-stags cases exhibit more exteasiva lung
patholery and also definita symptoms.
All theso individunls ? wers actively engaced in facisrr worlk, and

it was oot practisable to maka aay distinction on the bess of woridzg .

ability or disability. Hzd any individuals beea found who exhibited
exteasive pulmepary involvaneat acd Morkad phywieal disabiity
or total disability, they would hara beea claossified ss thisd staze,
but po such cases were fournd.

Gl the total of 126 Xay examinatines, 4 wers diagnosed as
sccond-degren aibostosis, 63 as first degree, 39 as doubtful, and 20 =3
cegativa. i

Tkers is a definita increzso in the percentage Ezgmeses as positive
in relotion to the years of axposure, a3 shown in tabie 2. Se=ll
numbers malie it impossible to determizne how far the facter of 233
enters into this increase,

Taste 2.=Camnifeation of cenes 39 years of =pasce

Nuszder
Ymes of experer 'ﬁﬁ"

. Pouitive ! Deunztul | Negetre

Qver 13 Tvary -4 =2 ' L
P | I | B
Cadr 4 ye= 3 ! 0 12
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Of the G4 persons given physical examination snd diagnosed 2s
having positive asbhestosis, only S wors eatirely free {ram symptows,
whils 10 out of 37 with doubtful axd 7 out of 20 with negative ding-
noses wers fres from symptlorms, Dyspnioea aad esugh wers Ythe
symptoms raost complained of, but nons of tliese cases exhibited the
uryent or evident $5pe of “short wind' sesn in true silicosis, Seversl
of those elassed as negative staled that they wers “short winded”
and wers so recorded, but too much emphasis should a0t be placed
cn statzments of subjectivo symptoms. During tha progress of tha
study, physicians who wers practicing in the communities whara
asbestos workars lived wers questioned and siated thal they did not

- find an unusual amount of tuberculosis among thess swockers. The
contrast batween this stata of afairs and that found i & communily
with a silicosis ham=d is notawerthy. ) . .

The incidencs of tuberculosis (based upon X-may firs) is givea in -

. table 3; 40 of the 67 eramined had less than 15 years of employ-
maat in the industry, . .

Taste L—/nciderer of tudereulosis

|Mﬂ!m|.\'cann

Totwezingg (Anlel) 14 I 1 2
TudecTOr] (Se3TYy t k] 1
‘Tocal axaczizad - [-1 b -3 ~

1 TAl caed vt diogroned 3¢ probully mzive 63 W36 S 1y dviinge,

* Table 4 gives informatian as to .;:h:.'sicr.l sig=s of chest Loubic.

Tastz d=Clast Ladings

. - - Pasitive l Deudttul | Nersrive
Payrienl gres of chovt traail ! 3=| (2] 13 4
' Naparrsinins 4, 3 -}
Net amraned . 1, [’}
Tatal a! ai =
¢ AL leant 4 of e 1507 e 29 eridencs asesntag e mbertne,
17 {2000 204 Seststed TN WA 0XS8 Jued Y Ltevaris
14 of (2000 30¢ STv22ed WILE Sl T8 o MaNerng, R
- - What signifezzce, if aay, can bs atiached o the prosence of

f

asbestos corns” on the hands of workers appears doubeful, 25 13

perzent of the positives (12 out of 64) end 13 perceat of the others
(doubtful, 7 ous of 37, negative, 2 oul of 20) showes such corns.

Each roeatgeoologist who reviewed tha Xerayr Sics called nttezticn

to the facs thaet these Slims indicated a very uaususl incideace of

enlarzeniont of tha hears, It is probuble that this is 5 compensatorr

_enlargement due to the additionzl work put upoa the heurs in eFocts
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: ' P : to pump blood through the fbrosed lungs. Ib.is possitle theot not
— ' suSciant attection has been paid to the effects of ths pooumoconioses -
upon tho heaci. . I
Meny workars had changed from ono department $5 another and .
from ous plant to smother desing their years of emplosment ia tha
asbestos industsy, Sices only the amousts of dust coilectad at the
. tms of this survey in tha various deparimoexts are keown, thers is
= zo way of krowing ths averzgs amount of dust in the atmosphers
inheled by thess people over the years of their employmeat. Corse- )
. quently, it is not possible-to eorrslats individusl coses with definits -
.amounts of drst exposure.

4 . IXSUDUNCT CLALMS : .

To throw light on tha rcl:.ﬁonsi;ip b;&-ecn aspesiasy and pulmo-
nary tuberculosis, an axclyxis of death claims and total and per-

!

e S ey maneat disability claims was made in regard to companies corrying -
T e S K e SR X . . ’
S S e A group insuranes and hnving available fgures. .
LTI = SERETs P

Thero =ern 2,099 lives involved, with o total exposure of 7,019 life-
years. Tus death clzimy ars so smnil in aumber thas relinhie con-
clugors canzat be reachad from any subdivicon of the fgures, Tha
sams is true of the sickness claims ucder heolth insurance. Tha
tu=:ber of claims {or raspiratory discases is high in two of tha plaats

. studied, but low jor the others, as compared with ths Metropolitan
expericnce of 1927, However, dizing the latter part of 1923 and tha -
first part of 1929 thers w23 an epidarmic cLinfuenza,

The rezords of one estabiishment (plant B) showed that 6 of 36 -
death claimy 2nd § of 10 permanent and total disabiditr clairs wers
sted 23 due to pulmorary tuberculosis. This appearsd to ba an in-
ordizate amount of tubeccuiosis from tivs plant. Eowasver, many of
the employees wess Negoues, 2od elso tubercoiosia claims are graer-
ally high in this section of the countrr. Realizing tho diffeuity in
diagnosing poeumoconiosis and the teadsscy to cozfuse it with
tabereulesiy, these clairme were studied individuzlly, The phrsicians
who had trested che individuals wors interviewed, azd ths bespital
azd senatorium records, incledins available Xera7 flms, wers
tvestigated, wizh the foilowing resuita: .

Death daims: ~

1. A typise, 208 exposed to dust; died of puimonzry ard
intestinal tuberculosis, .

2. Colored male, 2ge 27; worked in asbestos i year ard §
months; died of putmeaary tuherculosis foiluwing s hemorshuies
wos in sazatorium 10 months. Also had a four plus Wassac.

4
<
B - mam, No evideace of sbestosis,
? 3. Colored mals, age 32; workad in asbestos plunt 1 jear azd B
5 7 wonths; died of pulmonary tuberculosis aiter ! month iz
_1‘ hospital. Cavization both lungs; 20 evidenes of as3ustosis.
<
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4. Colored malo, age 34; worked in 2sbestos Flant 2 years 2ad
6 months. Kis plyxician beboves this wes A ¢23a3 of uncom-

No information could be obtained on the other two casex

Fouaf mﬁﬁ i"yea mybdﬁ?: lan His pi
. Mala, emplo in ‘asbes £ 3 jras, Iis physican
states that he first eama under his gbaméon with an gid’:ub-
lished cass of ‘tuberculosis about 2 years sfter asbestos employ- °
ment started. Alsg-hag tuberculasis of tha Ldney and cerrical .

2. thqz employed in asheates plant § months. His physician

states 5nd.mg\_ oxf old En,ﬁxgb ltubebrculosis with tuberl:h bacli in
tum. No X.-m7y a &; but accordiag to yhcian, as-
gﬁo& bodies wars found in sputum. i ]

3. Mals, 10 years’ employment. Tiwo phyvicans who Seated
kim at different times are now inclined to beliovs this man is pot
tuberculous, but has ashestosis, ]

4. White male, was reazamined gt tme of mvestigntion. Fis
physician reports well pourished, husky lookizg, good color, =0
c,':.;gsn; 20 clubbing of fingors; diminished exparsion; inecsyans

¢ough; Neray shows fins mocilin disseminatsd thrg both
hr.g'g'sE No evidencs of mbe:c'.:log:.. Probakiy a :x:aud?. stags
asbestosis,

8. TWhits male, 13 years in asbestos plazt. Is pow in sanato.
Hum. An interssting cpse, Eis physican sta:zs thet he has ex.
tecsite ashestosis and pulmorary tubersulosis; cavity in right
lnzz; sputum loaded wizh tubercls baciili and esZestos bedies;

ieves tuderculosis long antedated ascestcsis. Tiis patient ig
progressing in a satisfactary manZer, )

It was oot possile to locats tia other three cases of total and
permanent disability who had been dizgrased as having pulmonary
tuberculosis, Qun the basis of the information obtained, the deaths in
desthclaims cases appeas to bo dus to uncampiicated tubermulosis;
thrze of them wars Negroes, who wura probably tubersuisus at tha
time their e=ployment in the as0eszes plant commensed,

0! the 8 disabiity cluim cases, 1=vas uacomplicatad tuberculasi
azd 2 wers vacompliczted asbestosis who wers put on diszbifity
becausa of & mistzlen diagnosis of tuberculosis. I= this same come
munice xg lmaw of ons deatk dus to weomplicated asbesiosis o 2q
individual with meny Fears’ employment in the industr7 2

CONCLIIIONs

L. Prolonged expesure to ashestos dust caused 2 pulmonary Gbrasis
of a trpe diffarent from silicssis and demoeseabic on Xeroy Sms;
Clnically, frem this study, it appears to Le of a o milder than
silicssis,

2. Cases of dafinita cardize enlargement wors Lrequent!y found 1o
be tssacinzed with ashestosis, -
—

$ Porrans) A musmuan .
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e ‘ 3. A predisposition to Subarculosis dua lo cabeston dust srus oot
T indicated in this study, -
S 4. Asbestasis os obserred in this series of cases hod 20t resulted in
morked disability iz any case.” 7
5. It is oot koown how much asbestosis mey add to the mortality
. of posumcnin and acuta contuherculous pulmonary infections, |
' 6. It is not practicabls as 7ot to establish standards [or the ashestos
dus? conteat of eir, -
7. The amouont of dust in the ai= in the asbestos placts studicd can
‘ be substastisily seduced,

. : * RTCOLCIZTNDATIONS

.

It is recommended~— . .

1. That the industry seriously faco the problem of dzst contzalin ~ °
=5 ashestos planss. . .
T T e St = . 2. Tkat no employees be examined physieally, including Xy
; -::”ﬁ%@i%’-’ emamination of the chest, ard rejecied for employment if they show

: - tuberculosis or preumoconiosis, )

3. That empioyees be examined physically, preferatly every vear,
but at least every 2 yeass, this examization to inclede an X-ray
examination ‘of the chast. ‘

4. That the induscry spoasor studies cn known ezses of zsbestosis, .
s weil a3 studies an effecss of asbestasis on tha beass and elrculation,

-re P
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Taiversity of Pampsvivania, for kis intorest and valezbia advics in
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E, Cummingsy, of the Szranae Laboraters, who have undertakes the ’
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. through animal experimeat=tion, with ths 2id of & ::-'...n't o the
Matzopolitan Lifa I=surnnce Co.
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1923, *

(3} Hillsbemad, 37, 2. Tia an=lrxis of sillezts and carboasts roekt. Bull {22,
TCholtad States Geologieal Survey, Washington, D, C.

() Caoke, W. E: Pulmaeary ssbesinsis.  Brit. Med. Jour., Dee, 3, 1227,

(3 Green, Z: A photomicrogmplhie methad for the determinatlan of particls
size of palnt and rabber pigments. Jour. Fonllin Institats, 1921 ppe
192, 637. ’

(5) Whippls, G. C: Vit statistier,  Joha Wiley and Soms, Naw York,'102%,

) Ruasdd, A, E Drittas, R E, Thompsen, L. I, and Bloamfield, I, 1: Toa
bealth of woriers (n dusty trades, IL Esposurn b3 sillecous dust
tedustry),  Pub. Tealth Bull MNo. 157, 1923, .

EXNDEMIC TYPETUS IN A.LABAH_;‘

By i, Y. Bax=a, M. D., Jaurs G. MeArrez, P4 D, ad D. G.Cuez, 3L D,
D. 2. K., Alasama Sizts Depertmant of Health, Monigamers, Ala. .

L INTRODTCTION :
In & preli=inary report mads in Jums of this ear beforn tha Con-

fersncs of Stata and Provicelsl Health Actboritiss, keld in Washe
irgton, the authers discuesed tho epidamiclogienl aspests of endemic
typhus 23 it occwrs in southern Tnited Statss, In that ropors it was
noted that thers had besn o rapid incresse in this disesse in corizin
Southern States, 25 {3 shown in table 1. That other counizics havs
experivnced 4 simmilar pso in incidenceTs evidenced b7 tha faies i
table 2. .

. The distinetion botween epidermic typhus 2ad the endemic typhus
of this countsy wos Se32 recepmized in 1598 by Brall. Ee (1) found
in the United S:xzes a type of fever which, resembling t7ohoid, szva
& zegntive Widal reaction. In further studies he (2, 3) demonstrzzad
fts similarity to typlius, hut showed that {8 was milder in churacter
and lees esntagious, orly one cnse as s m2le being found ia 3 Yousehald,
Also he reported that it was moet prevaieat during tha fall of the reas
instead of lats winter or spring. Ia 1912 A=derson aed Goldbergas
(#) proved that Briil's disenso was immunologicaily ideatic=! with
Mexican typous, or tabardiilo. Nuturally this led to the belief shet
it was louse borze.

lumrmmwm«cummw Juccsiiea, ?v:du:; 'cuigl
Sepe, 3, 124 .
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Jour. A A

-~ a:my.- ir still in

its infancy, Postoperative observations may
be clhmyged as the survival perjod increases, which, if it does,

Fen, 1, g%

ter and Cummings ¢ a¢ Saranac Lake, N. Y., con.
menced animal €Xperimentation with asbestos iy, 1928

VoLumE |
E NUMBER 5

will ater the surgical indications ang the selection of cases, .9 reported their observations iy 1931. 105¢ {yq |
Close aaoperation between lahoratory ivestigators, clinicians authorities in the United States and Gloyne # iy Englang dent pu
and memo;urgcons 1s imperative lm ordcrl to make thf best have described the pathology.  While silicosis i pre
“selectiion of cases for surgery and to evaluate accurately the . e : is is .. - e
results abtained, whetlicr they arc failures or sticcesses, domnmntly parcnch)»m,ltous, asbestosis is mainly ey,

————— e

ASBESTOSIS

stitial ; nor s ashestosis characterized by the noduly,
formation so distinctive of silicosis,

search of all the death records on file in he Metry,.
politan Life Insurance Company revealed that ashestoe

tinuing
addition
fment an

had been given ag o cause or contributing cayse v One

- J. LANZA, MDD, i onl. BIVCR asa c o Of dea investig:

N , . A , . m only nincteen cases. The first case noted was : S

Assiant Medica] Director, Metrapolitan. Life Insurance Company . , nenacin
NEW vork 1924, ‘there were two ii~1927, one occurred iy 1931, o

and the rest have occurred since 1933, “he diagnosis pparcn

Ashrstosis is a pncumoconiosis causeq by the inhala-
tion of ashestos dust, It is distinct from silicosis in its
patimbogy and clinically. Whether asbestosis will remaiy
a distimct form of pulmonary dust discase or will prove
to be of a type common to a number of dyusts remains
to e seen. So far, it is the only Phieumoconiosis, other
tham silicosis, that has received any considerable amount
of Wudy from pathologists, cliniciang and industrial
hyghremists. :

Wikereas silicosis has been recognized for many cen-
twries, asbestosis is a newcomer. Asbestog (Canadian)
#s @ hydrated magnesium silicate containing no free
slice but about 44 PET cent of combined silica 43 per
cemit magnesium, nearly 13 per cent of water, and traces
of fron and nickel, While ashestos was known to the
amcients, the fabricating of ashestos on large scale is
cormparatively new; it received a trcmcndous'impctus
fromm its use i connection with automobiles and ag an
inswlating materia and a heat resistant for a great
varety of mechanical purposes,

While Hoffman called attention to the possible
hatmfulness of ashestos dust in 1918, it was not until
Febsuary 1927 that asbestosis was, so to speak, officially
rexognized in this country by the filing of o disability
dam for workmen’s compensation in Massachusetts,

he claimant was a foreman in the weaving department

of an asbestos plant, and the claim was upheld by the
Massachusetts Industrial Accident Board. This was
tweaty-seven years after the first fata] case was reportec
m England by Dr. Montague Murray. In 1910 and
again in 1934 a fata] cage Vas reported in England, an
in 1928 the British Factory Department conducted an
investigation and cnacted laws for the protection and
‘compensation of the worker against this hazar(, The
whole subject in England has heen sununarized by
Merewether 2 At the present time, a5 nearly as can he
estimated, there are about 12,000 individuals employed
in the chief ashestos plants in the United States, of
whom 10,000 might be exposed to ashestos dust.

In 1927 a fatil case of uncomplicated ashestosis was
reported to the Medijca] Society of South Carolina ®
1nd since then, including this case, there have heen
sleven fatal cases reported in the Unijteq States, eight

three complicate by tuberculosis,
together with the fact that asbestosis
igured in the extraordinary occupational disease litiga-
‘on that has spread over this country, resulted in both
thoratory and fiel( studies of this new hazard. Garq-
Read hefore the Section
thlic 1lealth at the Eighty.Sixth Annyaj
edical Association, Atlantic City, N, J., June 13, 1935,
, 1. Hoffman, F7.'L,, Mortality from Respiratory Discases in Dusty
‘ades, Rull, 231, U, 8. Department of Labor, June 1918,
2, Merewether, E. R. A Memorandum on Ashestosis,
1269 (Nov.), 109 (Dec.) 1933; 161157 (Jan,) 1934,

3. Lynch, K. M., and Smith, W, A.. Pulmonayy Aslmstosis, Am, Rey,
here, 22+ 643 (Junc) 191y,

Tubercle

~

was supported ly autopsy in only six,
six the primary cause of death
another glioma of. the brain, and in another pulmongyy
tuberculosis. In the other three ashestosis was given g
the primary cause, with cardiac failure as the contrilyy.
ing cause, Some of these cases were reported jy, the
literature, '

Asbestosis complicated by heart discase was given
as the cause of death in seven cases. There were g
autopsies in thege seven and pulmonary tuberculoggy
was diagnosed in several by the attending physiciay,
0 perhaps too much weight cannot he given 1o (.,
certificates,

Diabetes ang pulmonary tubercylosis were alsn py,.
tioned in the remaining six cases, in which there vepp,
10 autopsies.  All nineteen patients were males and v i,
one exception all were white,

In our studies of ashestos miines and t'nhric:nin::
plants," the clinical picture of ashestosis was it .
than that of silicosis.  To be sure, the individual s, i1
with marked asbestosis il greatly resemble (he .,
vidual with silicosis. There js the same dyspne;, oy
exertion, the same dry cough, and the more o j
indehinite physical signs elicitec by the stethoscope . 11,..
patient with asbestosis s apt to have clubhe finges ..
not usually seen in silicosis—and he is apt to he |. e
faced and ‘even show a slight cyanosis, while the «jj;.- e
patient is apt to he fairly robyst looking, .
i cach instance I refer to patients whose discasc i - ..
complicated by infection,

We did not find in communitics in whijcl, HINPEE
Was mined or fahricated the familiar picture of o .
bility and tuberculous infection so characteristic o | o
rock mining cotmmunities, Qyuy observations were ...
ported by the statements of physicians practicin:,
these communities, All the patients wih, ashestosis -
we detecteq were, with one exception, working steqi,
at their trades. In only one case did we find eviden.
of active tuberculosis and that diagnosis s based ci--y
on the roentgen appearance.  Several showed| heatd
tuberculosis. ~ Gardner and Cummings in thejy Tt

In one of the
was carcimong, n

called attentjon to the difference between the actio- T

asbestos dust an silica dust in relation to (uber,
Infection in experimental animals, and their ohsers,-
tions tend to bear out our clinical study.,

In all, our clinjcal data are based o 126 physival
examinations of ashestos workers, all of whow il
more than three years' exposure and who were selecil
at random. Sixty-three of these presented o roentzen

appearance which we thought indicated 5 preumocnni-

4. Gardner, I.. U., and Cummings, 1), E.: Studies on Experimepe]
Pnemnonoknniosis: VI. Inhalation of Ashestos Dust: lis Efieet (A
l’rimnry Tuberculous Infection, J. Indust, Ilyg. 13: 65 (Feb,a 1nis, _

5. Gloyne, S, R.: ‘he Morhid Anatomy and Histology of Ashetanis,

Tubercle 14 445 (July), 493 (Aug,), 550 (Sept.) 1933,
Iow,.

© 6. Lanza, A, J.; McConneli,
the Tnhalution ol Ashestos st
Pub. Healty Rep. 50:1 (Jan,

W. )., and Fehnel,
on the Lungs o
4) 1935,

puce
abl.“ty e
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B sis. hut the sviiptoms were indefinite agng inconclusive,
- We called these cases. first stage. Four presenting evi-
dent pulmonary symptoms and corroborative roentgeno-
g prams. we termed second stage. Of these sixty-seven
. paticnis, twenty had been exposed more than ten years
& and thirteen more than fifteen years. Ve are still con-
y linting our  ashestos studies and hope to secure
additional information on the time clement in de\'elop-
ment and the tendency and rate of progress.

B ('ne feature that has impressed us is that the British
- iy esticators {ound asbestosis more severe and more
E menacing than we did. This difference may be more
apparcut than real, but it is possible that the English
facterics mayv be more dusty than ours, There were
mot avadlable any comparative dust counts, but this
impression is based on their reports and on statements
madk i myself and my colleagues by persons familiar
with the nglish conditions, One process, described in
the British reports as “mattress making” and stated to
he csiremely dusty, does not appear to have a counter-
part o this country. ‘In both Countries, energetic steps
have een taken (o control the dust hazar( in ashestos
s, <o that it js probable that further cascs of dis-
ablin: ashestosis will he rarc.

N~ insilicosis, the diagnosis centers on the roentgeno-
sric However, the whole matter of attempting to
mteipret these filmg and correlate them with the clin-
il dence, i any, is difficult and clusive. If, in our

o

e wve had found a more clear-cut ang severe type
ol eumoconiosis with marked symptoms and ¢lis-
abiice as well ag a distinctive foentgen appearance.,
ek sy colleagues and myself had heen accustone
W i i our previous investigations of silicosis, our

tasl oy attenipting to make g positive diagnosis an
it the extent of the discase would have Deen
enier There is no doubt that, especially in the hegin-
M, e wepe handicapped by endeavoring to evalyate
Ashedtosis with g silicosis foof ryle,

The xray Appearances are not clear cut or distinctive
i silicosis and (o not lend themselves tq Yeady
grouping ingo progressive stages. There are less evident
Pathoingie changes in these films. and the shadows are
hner, 1ngre granular and softer {hay in silicosis. The
ashestosis filny gives the impression of ground glass,
and there js no nodulation with the consequent ten-
dency of the nadules to coalesce and give dense opaque
reas in the fihms., The distribution of the shadows is
Somewhat different, occupying the lower thir of the
Ung, except in far advanced cases, when the shadows
hay accupy the major portion of the lung. We noticed
fequently the well marked outline of the interlobar
Septum on the right side. Ve also noticed that a num-
er of filins in cases of asbestosis showed cnlarged
earts, and this might he expected when one consicers
that e pathologic process tends to constrict the spul-
monary blood vessels as they ramify along with the
Tonchioles.

tis possible that the x-ray appearance of asbestosis
. MY not e distinctive of this disease alone but uniform
M appearance with prenumoconiosis due to other silicate
usts. Much more investiga{fon and study of roentgen-
®rams of industrial workers exposed to all forls of
Sificate qyq other dusts are needed before it will pe
Possible ¢ speak definitely on this, the most important
Phase of {he diagnosis of puieumoconiosis,

he thing is certain, The utmost care and patience
¢ needed to elicit the occupational history of the
Kalll Dubroyw, J. L., in discuscion on McCann, W. S.; Hurtada, Alherto;
aftye LW

,lfltr,‘ Nolan, and Fray, WV .2 he  Lstimation of Functional
”'E'”My in the I'nlmonary Fibroses, J. A. M. A.-1033 810 (Sept. 18)
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patient - and to correlate this and the clinical picture
with the roentgenogram before 3 diagnosis of asbhes-
tosis is justified. As noted in relation to other occupa-
tional health hazards, there is an all too frequent
tendency to make a diagnosis of a specific occupational
disease because of presuniptive or actyal exposure witl-
out the corroboration of other cssential factors to a
correct diagnosis. One is not justified in making a
diagnosis of asbestosis any more than of silicosis in the
presence of g roentgenogram showing no distinctive
pulmonary pathologic changes.

ssociated witly €Xposure to asbestos dust js the

observers and are due apparently to the action of the
tissues on the asbestos fiber. Their exact significance
is doubtful, but jt is commonly agreed at the present
time that they are not diagnostic of pulmonary fibrosis
and indicate merely that the individual fasg been
exposed to asbestos dlust.® Some observers believe that,
when these asbestos bodies appear in the sputum in
clumps, they indicate actual disintegration of lung
tissue,

Dr. Miller ® of the United States Public Health Ser-
vice describes the techniic that he employs in the intrg-
peritoneal injection of finely divided dusts in a state
of suspension. Miller defined three types of reaction:
absorptive, inert and proliferative. The first is pro-
duced by relatively harmless or inactive dusts, the sec-
ond by dusts that might cause pulmonary fibrosis, and
the third as the typical reaction of silicosis, Recently
Miller ' described the cffects of the injection of thyee
varieties of asbestos ; namely, chrysotile, crocidolite and
amosite. Chrysotile js Canadian “asbestos and, as pre-
viously stated, is largely magnesium silicate. Crocido-
litt and amosite contain only a small quantity of
magnesium, containing instead jron silicate n approxi-
mately the same (quantity,

The three types of ashestos produced the same type
of reaction; namely, the one described by this investi-
gator as inert. He states:

We have been assuming that the dusts producing this inert
reaction cause puicumoconiosis of the diffuse fibrosjs type as
distinct from the proliferative reacting dusts which cause nodular
fibrosis.  This assumption, as you know, has not been proven
by corresponding animal experiments with the same dusts, but
results from observation of pathologic material from autopsies.

believe that {he gross behavior of asbestos in the

the harmful dysts by its clinical correlation,

Much work remains to be done hefore asbestosis is
spoken of as authoritatively as is silicosis. In the mean.
tine, asbestos plants are being cleaned up and the dust
is being controlled. This, together with the smaller
number of persons employed, implics that there will
probably never he the wealth of clinical material that
has been available in silicosis. It is by no means certain
that asbestosis progresses as does silicosis after with-
drawal from dyst ¢Xposure, nor does infection seem to
be as closely and intimately associated with asbestosis
as with silicosis. The answer to these and other prob-
lems resulting from CXposure to silicate dusts demands
further study hoth in the field and in the laboratory.

Metropolitan Life Insurance Company,

8. Merewether.? \yond. W. B, am Gloyne, S, R.: Pulmonary
Ashestosis, Lancet 211383 (Dec. 22) 1934,

9. Miller, 1, W, and Sayers, R. R.; The Physinlogical Response of
the Peritoneal ‘Tissue to Dusts Introduced as Foreign Bodies, Pub. Health

Rep, 49 8o CJan. 19) 1934,
10. Miller, J, ., Personal communienting s o1 x
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of aluminum by physicians for therapeutic or prophylactic purposes, makes only

metallic aluminum available. Some investigators, notably Hannon,™ have reported

marked success in the treatment of patients with severe disability. However, when

purely objective criteria have been used to measure disability the results have been

- somewhat less striking. Gardner, Dworski, and Delahant™ have suggested that

variations in response to aluminum therapy may be due in part to the nature of the

dust that has caused the silicosis. They suggest that dust which is primarily free

silica may react with aluminum more readily than dust which contains high per-

. centages of iron. The use of aluminum generally in industry for the therapy or
propbylaxis of silicosis should be contemplated only with the utmost cantion.

1. ASBESTOSIS

Asbestos is a hydrated magnesium silicate. More than 90 per cent of the raw
mineral used in this country and Great Britian is produced in the Canadian chryso-
“ tile mines. Asbestos is used in two general types of manufacturing processes. 1t may
be used either by itself or mixed with other insulating materials such as diatoma~
ceous earth for fireproofing, packing, or insulating; or it may be combined with
cotton and woven as & textile for fireproof and heat-resistant clothing and other
substances. Lanza™ estimates that there are about 10,000 persons exposed to asbes~
tos in the United States. Most observers feel that the incidence of asbestosis in
- American ashestos workers is quite low. Asbestosis has, however, been reported more-
frequently in England and Canada.
Lanza, McConnell, and Fehnel? concluded from their study of asbestosis that:
Prolonged exposure to asbestos dust causes pulmonary fibrosis different from.
_ that produced in silicosis and demonstrable by roentgenogram. Clinically it appears
to be milder than silicosis.
~ Definite cardiac enlargement frequently was found to be sssociated with
asbestosis. : ' )
A predisposition to tuberculosis, due te asbestos dust, was not indicated al-
though it was not known to what extent asbestosis may add to the mortality from
pnewmnonia and acute nontuberculous pulmonary infections.
- Symploms. The onset of asbestosis, as of gilicosts, is slow although symptoms
_are apt to be somewhat more marked than in silicosis. In silicosis there may be
marked x-ray findings with little complaint of symptoms, whereas the opposite is
likely to be the case in asbestosis. As in gilicosis, dyspnes is the cardinal symptom.
Anorexia occurs frequently in advanced stages, and cyanosis and clubbing of the
fingers are apt to appear with greater constancy in asbestosis. .
Pathology. The fibrosis in asbestosis is diffuse and tends to predominate in the
basal portions of the lungs in contrast to the generalized nodular fibrosis of gilicosis
» . W. G. Hunoon, Trans. Can. Inst. Mining Met., 43, 180 (1944). .
w1, U. Gardoer, M. Dworski, and A. B. Delahaat, J. Ind. Hyg. Toxicol,, 26, 211 (1044).

wA.J. Lanza, J. Am. Me . Assoc., 108, 388 (1936).
wA. J. Lanza, W. J. Me onuell, and J. W. Fehnel, US. Pub. Health Repls., 58, 1 (1935)
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classificd amonyg the inert dusts.
Microscopic Analomy. Johnstone™

tabulated below:

Asbestosis

Fibrosis dilfuse (flm may have gronnd
glnas appearance from pleurnl involve-
ment).

Findings may be cither bilateral or uni-
luternl.

Lesions largely in the lower one half or
two thirds of the lung fiells.

'Insp}\ gema in upper portion of fung

ields.

" L.U. Gardoer, Ind. Med., 8,45 (1940).

Lanza, Silicosis and JAsbestosiy.

. X-Ray Examination. Tor i excelle

" R.T. Johnstone, Occupational Discasis.
»g. McDonald, Brit. Med. J., 2, 1025 (1927).
% F. 1. Simsou, Drit. Med. J., 1,885 (1928
% }X. M. Lynch, J. Am. Med. Assac., 1089,
v g, 7. Peodewgrmas, “Roentgen-Ruy D
Oxford Univ. P

EDWAND E. DARY

with n predominance in the upper portions of the lung. Bronchicetusis und bronchio-
lectasis are frequent, especially in the more fibrous portions. Whereas the prolifera-
tion of fibrous tissue s caused by chemieal action in silicn exposure, it is induced by
mechanical action in nshestos exposures. Cardner?? foumd that tho fibrusis-praducing
character of ushestos could be almwost climinated by grinding {he libers so that no
purticles more than 2 pin length were present. As previously mentioned, ashestos i3

deseribed the microscopic appenrance of
the lungs somewhat as follows: in the early phuses of the discase there.is thickening
of the alveolar septa which results from fhroblastic proliferation.
spaces contain numerous phagocytes. With pljogljessionb( the disease fibrosis be-
cdmes motre imarked; the alveolar structure gradually disappenrs, and in its place
there is now dense fibrous tissue. The few
are lined with low cuboidal epithelinm giving them an almost glandulnr nppearance.
geatlered throughout the lung in both the diseased and healthy purls are
' spind\u-sh:\pcd structures described first by
100 p in length and ave bulbous on one or
dumbbell-shuped. They are Lrownish in color, do not stuin, and give o Prussinn-blue
reaction for ivon. Simson® has produced these budies in guinen pigs by experimental
exposure to atmosphere contnining asbestos. Lynch® concludes that these Heurious
bodies” signily exposure to ashestos dust but do not necessurily indicnte ashostosis.
nt review of rocntgenographie findings in
both silicosis and asbestosis {he render might well refer to Pendergrass.® Charneter-
istic diffcrences in.the roentgenographic findings

The alveolar

ulveoli that remuin in the area of fibrosia

McDonald.” These bodies nre 20 to
Loth ends so that they appenr club- or

in silicosis and a=hestosis are

T
Siliconis

e et e e S

s om0

Fibrosis nodulnr,

Findings charactoristivally Lilateral,

Lesions predominately in the upper two-
thirds of the lung fields.

Emphysema in fower portion of lung
ficlds.

Conirol. Prevention of asbestosis depends entirely upon preventing exposure
to concentrutions of dust sulficiently high to produce the characteristic reaction.

Suunders, Philudelphia, 1942

1017 (1936).

ingnosis in Silicusts and Ashustosis,”

in A\
veess, New York, 18,

’
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DUST IN THE CAUSATION OF OCCUPATIONAL DISEASE 513
Dreessen, DullaValle, Edwards, Miller, aud Sayers® have found evidence to . .
indicate that 5,000,000 particles per cubic foot of air is o satisfoctory figure for the ' ‘;
maximum permissible ntmospheric concentration of ashestos to which workers may gy

be exposed. Definite permissible stundards, hiowever, have not been established:

VL Dust Ctl\lslllg'l\lllxﬁlllul'Fil)rusis ur No l'rlhruslu

Gardner™ lins pointed out that any known inorganic dust other than free silic
and the nsbestos silicutes may pr oduce nonspecific dust renctions, us desggibed on
page 480, X-ray markings' may be found in other conditions such ng chronie infection
and heart disease. No interference with pulmonaryr function or disability is produced
by dust of this type and there is no influence on susceptibility to tuberculvsis,

A ! A, SILICATLS

McCord,™ from w number of Bourees, hus wmpilcd n hat of the wmmonly usml
silicates, which is presentod hero:

Olivine—a mnmmsium slllcalo Mddy presont in all lmslc rovks.. ’\hmy vauletics of this stone
are known,

Calcium silicate—nonckistent in nature, but a common product of indusiry; may be found at Yy U . .
blaat furnuces and In production of cuncnt and |Iy(llnh'd limes. Other silieates of culclum aro . -

. l\nu\\ . : '

W :lh mile—u zinc silicate (rdre).

Sodium ailicate (meta)—tho well-known water-solublo silicate, cummonl) called water glusy.
This is widely used in industry, notably as a filler in sonps 'l‘hls is the only erystallino silicato of
sodium, the others boing nimorphous glass,

Tremolile—a magnesium-caleium silicate...
Asbestos—tremolite, artinolite, chrysotile, or nmianthus, ull of which wre (.sscmmlly mng
nesivm silicales, . .
Juder—another form of maguesium-enleium uilicuu.
Crocidulile—""blue usbestos.” It is,a sodjum lron silicate,
PTale—a hydrated magnestum mluale with ouensivo industrial npphmliun
.- Svapsione—n form of tale, . K :

Agalite—n vuriety of tale rcsunblmg nsbulos It is uqu in |hu cunting uf paper, und ay &
paper filler.

Meerscham—also cnllc.d aeplolnc. Itis (.Iusely akin io Iuh. . R
Serpentine—hydrated silicate of magnestur. Tt Is a common building stonw.
Sillimanite—aluminim-containing silicate. The source of muny stone tools of the slons agoe
Topaz—a semipreclous, stono of silicato origin. Chomically it is an aluminum fluosilicate.
Fuller's earth—a Hydrnlcd silica-aluminum compound, associated with ferrio oxide,

Kaolin (kaolinite)~many related silicates of mixed constitueney,

Clays—-hydrated aluminum silicates conhunlng fron. Titunlum, quartz and mics, are likoly
to be present in clays, .

- MW, C. Dreessen, J M. Dllld’\’ullv T, I l(l\\.ml-;, J. W Miller, _nml .1 S:l)’l.’l:a.- .
U.S. Pub. Health Bull, \'n 241 (1938). :
MG P MeCord, Ind. Med., 2, 4-(1933).
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