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FOPEVTED

. . - . The auttors wisk %3 expriss their sizzars thanks 3 all thecss who

| 2ided iz malinz thig g3udy jos3aidls, esjeclally the ef:ici;ls and ev:;lc}ns

0l the a..?hestos cozpazias who cooperated 0 ithe fullsst exisnt ard gave every
i fasility tsr securizg data., Alsc to Dr, Fazmcoast of the Wniversity of Dacmsrl.
vaais for his {ztersat asd valzable adrise in intarpreting I-rzy f£il=s azd to

. Ir, 7. V. Usrizethar, Trnitad Staltes 2udlis Zealllh Servize, Surgson in Chargs

o
3]

af ths Uzited Siafaes 3urezex Nines Cooperatilivs Clinis in Pichar, (lashczms,
-- wbose iztarprataiion of all the J.ray Ill=x listad iz thisg rapor: L3 Zoilowed,
3 Also %2 Dr. 7., Atzer Soith, and Dr, Zazneth Ijumeh of Charlessizsm, 3.C. 2ar ixo

t ot for=ation cmd adviss, jartisulsrly as %5 the patholegy of asbesioasis;® 3o

Dr, ¥. ¥, ¥41d of Choarlesice, B8.C.; to Dr. Jesepk E. 3 of Yewvark, ¥.J.,

o L - ° .
3 acd Dr, E. Z. Fellows of Naw Zork, Jor assisting I intarpreting J-ray 2l1=s:

‘to Dy Paul 0. Smoka of Zancastar, Pa.; %3 Dr. R. . Sievenson of Damvilias,

1 Quakec, Canada; to Dr, I, T, Garduer and ¥r, Donald Z, Cucmings of Sarwzac

Abed

& Byt

Zalorssory, who nave wndertakar the s%udy of ihs paitbolegiial effsciy of ika
intalsstion of &shestas dnss thriugs ani=sel exparizentation, wiih the ald o2

v & grant Irom the Matropolitan Iife Izsurarmss Campaxzy,

] * "igbestagis 3odliss in Spusum and Luang, EZermnmsth M. Lyrek, U.D, 2nd 7, Atz=r
S=ituw, ¥, 0, Charleston, S.C., sournal of Azmsricsn lsdical Associallion,
August 30, 1930, Vol. 55, Jo. 9, pp. 639-861.
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Iz 1929 the Fatropolitan Lifs Inszsonce Cozpexzy mas oppricchad by

firss reprasenting ths calestas lndustTy iz the Unitad Statass withk its raquest

‘lekot o Erglonic situdy Be zads of thes luduzisy. . Tis or.- clels ropreseziing

: thass firmy mars desirsus of ascariali=i=gs L2 asbestas d'.ut T3 azn ccexpatisznl

R

- kzzesd in Supir estzdlish=ments axd, L2 g0, what was the zatzrs of this -1
and yhat should be dome 48 prevent or comiral L%,
About this tizms gseverzl aTticles k=4 appearsd i 3rgllshk madical I

. Jewsnals daseridizng & sretzeconlosis due to0 asdestos duss, Wkils i ons ar

.
]
i
o
"
[ 5]
o
-
k
12
o
n
-

izsicnces tho gegsurTancs ¢ toia type ¢f pmeumscsniccis kod Leaxn

.- descrided iz Azsrican journels, ths Izduaisy lisels appesred +3 Ba quits u=-

’
! ot informed of tha axtilancs of ax=y suck occupasionel diseags.

- ¢ . R FEX3
( T=s kazard of sillca dust wiill special rafersnce $a 4hs lungs hos

. long beex sjpraciatad ard a greas deal of siudy end rasearch hes eezn applied

to the silice dust problez, primarily i3 ths matal) alaing {ndusisy, in Graa:

td

risien, the United Statas, 4us Britisk Domiziszs, as well as iz otter coumiTies.
. The patury 02 ths efl2ciz of silica dnsl exprassed in thas starm 's“"cos-a' wilt.‘;
ths resullzst exiTordinary pr-o“s*osi‘.".a:'. %0 ypulzsmary tuberculosis, is well
Ymown., TRasa effscts rave been assoclatad wiss the i:.‘-_:ia.‘.‘.an oL dust scxztali=-
ing free 3illcz in varTisg amcunmisz., The effects upon ths pulmczary tissue of

. <3 exntzinizg sombined silice - sillcatas - ars still o fersils Zlald 23

) imvestigation, Yut evidance is accuzulati=ng <bal ¢erteiz of fhsse dugts produce
. ¢t :
.

pothisleogicul resulsa quite distinct frm trzao silicosis,
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g The nars aghestosls ko hoezm appllied ‘.o‘:.‘:n_ yrewzgceniosis cansed By

N asbestas dust and L{¢ will Bo 30 used i thls repors. C‘.:c:iica.lly, t:o asdestss
s of ccz=erse i3 a kydrated magmasizz sillcala cozmsisting prizarily of

. . . © 8ilica 44.1¢ ’

. Usoresis 43.CY

] Water 12.99 .

whila ferrous irom and misizal are prasent ix szall queniitles, Thig ccmmarsial
Tariety 02 asbesics zost commonly emcotmiarad ‘.: desiz=atad a8 cheysotils and
is czs of tha Zouxr veriatles o2 itha =insral serpeniine, In which 4% ususlly

oecurs i seaxs,

. - I% should ta horma iz minmd 4has sillicssla (and prasucedly ashesissiz)

, deavalezs very slowly, taking Irxczm Zlve i3 Tiltsen exd aven imentiy or txe..._,

<!

2478 years %0 become eatadilsred. ThIx rzts 9 progrsas ls (ofusnsad malinle

‘t o by thse dosage o2 silica whish the lungs receive amd thls dasags, L= $ur=, de- .
i perds upern thrse verishles: ths azgunt of silicxa Iz tha dust, the quantily '

of dust in 4%s alr, and s extant of exjosuTs, Individual digsymcresy

i1
[*Y

o

d

3= ingladed ag a Lourth variadle; however, lisile is Xmown of 4%e varias

{3

i
]

pY- susceptidility iz ttose exposed %9 d:.:.zt.

Thsre doas not apgear %9 ‘oo.prssent, in places whsrs agbestos is ived
or fabrizatad in Ztor'.h Azearics, %tks claar-cul clinical pieturs which is 39 un-
e=zatakhle (= coa:u::‘.:‘. with & trae siilcosls hazard  gsuck ag hard fock
miansiss communmisias, It might Ye thought ikat somo of the asbestos plants srs
a2 %00 racent origin Zor the typical effects of a sillcata dust %o Yscome
] i . zanilass, dul t.‘:.‘.s theory would not ayyly to tho older 3izes or %o all of the

. Jabricatias slamts.

. Ths Induserial Hualtl Servlce of tho Uatropollitan Lifo Izsurazcs
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Ce=pary undariszoz the following ixvastizoiion during the period Ira=m Ocisber,

1629 %2 Jaxmzary, 1931, Thisz Li=mvestigation {ncluded: .

A. A stuldy of dust cornditions in asbesiss cines, mills, and

Zabricasizs plaxts. -
B. Thysical examimatiezs o2 astestas scriears, izcludirg X-ray
ﬁ“l-s. .
 C. A stady of dus? exbausl systexzs desigmed %o elimizate asbastas

dust.

Asbestas fadrisailing plax=is locatad alorng ths Atlaniic Seatcard were
included in this 3%udy and are desigmeted I the resport as plantz A, 3, C, D,

-

and 3. Ashaesiog minas gnd 2illa in 4-

Frovizce af {uabec ars daxizmsted ag

?, G, E, a=d 1.

Tha Canadian Jortisn of ths izvestigasion wes conduatad Joinily wisk

ks Indmatrial Eygisna Division of tha Jepart=snt of Judlizs Tealih of the

Wadical Saksdl of MaGL12 Uziversisy. THa resulss will Ye scomarizsd n a

——

repors whiszh will follow ths praseni ozs daalling 7ith ths imvestigestion !n

tas Untisad Statas. :
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'DGST STUDIES -

Apparatus and Uethods of Sa=plirz:

b

- m— - -

Both ths izpizger (L) and the elsctricz precipitater (2) were used Zor
ths eollec‘.?.cn of air aazplea, or dustz, =t ths braathing lavels and iz close
prexiz=ity %o the workmen. 3otk of tless for=s of apTaraits ars a.dn.;;t'ad. 23z
this work, &s tlay ere trimsporiable, easily set Up axd adjustad for ike taking
of tha air sa=tles at the prover lavel, axd ars exiremely elficlent,

Ths izpirger collacty the ;lut 7 a:;,:‘.. ting t.‘:-.a.a.ir azd then i=-
pinging 4t onto 2 flal sutTlacs coversd Tty & liguid = & cantalzer. The liquid

used was distillsd waser, coulaiming 50 percent zleshel %3 yreve

3 < rrvent ths sclutiox

+

02 som2 of tho dusts, parilisularly axy sillca wkizk 2ight s prasexnd,

e

12

im=ivesr vag gct2atad b7 & elecirically drivern ratary pusp azd tha rais of
alr sazplad was measuryd Lty means ol & Tasisiance $7pe of fDow meiar viithaxn

L inelired zamzmatar or measwring iis prassurs differsncs, Zachk sawpla repra-
sext3 the dust collectad {Iva & voltme of 100 cubic fae% of air,

Tas eléctTic prscipyitator is desigmed u;cn.‘.‘.‘.:n Cotirall pracipitater
Prizsizle used for rscovering dusty and fumes commarsially, TRix prizsisla
depards oz elsctrifyizg tus dust particles by zaldng them jas3 through ax
elcetrossatic £L ’._.i e=d tiug causing thexm %0 setils oul wooz s aksat of csllu-

loid, The electrostatic flald i3 g4t 'y Uty =zeans of a truzasZasrsmer operasting

Ve dy
“-a o weevw e

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

the epporstus by zosns of & s=all rsiary fam, rux by & zotor, the quaniiiy bein

ey

(1) "Comparativao Testa of instruzments for Detsrminizs Atz=cssheric Duscs®,
Tublis Healsh Bullasin No. 144, Trcasury Jegarizent, Wasking:ean, D.C.

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




measured 37 ceans of & flow =atar.
Sazplea of dust Brusked Irs

were gezursd far cha=ical lrsis,

. 3

Eyziece Loboratary of thes Hosrspoll

msthods accepted bty the U.S. Jurceun
Farticlss 4= 3i=a up o 340 =lcrons

Chexical azalyses wars zads

ing $3 ths accepiad standard methad

Psrcentaza Fraquency of Puriicls Siza:

o bsaxmy aud pipelizes pear the caili=g also

All scoples wers shijpad %o the Ind=sssial

e dust couxnis mads agcardizg $a the

{1)
lic Fealth Service,

tan and &=
of Xizgs and the U.S. Pud
iz e greatast dla=siar wers couniad.
for total (Zrasse arnd ccobized) silics zscord-

°: ?l"ﬂ

brezd, (3)

Iz the Cirst plans satzdliad

3izs Fera gaunted.

b
i

exzaeding 10 s - & =icrem

- wes

tncusendit jer:

minizg dugt cenxnis.
(Szglisk) that asbesltas jarticles
1t wra decid
10 misrsrns a=d undar.

Botk sawples collscuad dy ¢

wers counisl., Uiz

aquals qme-2iliiantt
02 a zilliizatsr --in
azd for tets rsason ths larg=r particles nsﬁally ars rot cansiderad ks
tar, a3 1% iprasared = same o7 thn
=gk largsr iz size wers fouxd 4 lumg %issue,

ded ta couns all pariicles and zabs diflersmsial coumts of all

Tophotographs of thess duss partisles vere

(A) enly parsizlas 10

Pt 07 2 metar or one-

goeetsst dia=atar, entar ths lumg Sissus,
o datar-

*2o publisked artizles(4)

these

4—:?1“

T azd ke

DArzher anlerged o7
Being projectad upon & ssrasen Yy ceans of o lantarn slide projector, the ezlarged
particles toling zeasursd with a r3ler., Inoving the entirs ezlargozest (by actzall
(1) "Cez=parziiva Tests of Imatruzanss Zor Daterzining A ospharic Dusts”®, Fudlics
Yanlth 3u.le:1: Ya. 144, Trassury DJeperizent, ?ash..g:. z, D.c.
(3) "Tuy jnalysis of Silicstg and Cardonaza Racia®, ¥.7., Eillledrand, 3ullesin 422
U.S. Geologival Survey, Tashinge:cn, D.C,
{4) "Filrcnncy Asbestosls®, 7, E. CooZn, 2ritish Uedlcal Jourmal, December 3,
BIAY ' .
1y O
0 a 6(3\4




geasurezent), 1t was easy %o calcalata the originmal particle siza.(S) 3By
1 luse 02 Zezez's (6) logerisimic probetiility paper, the logariitims of iis

.3 fuzation $3 34 moasyurad - in this czae =isrons - are plottad a3 ordizatas

. *

Takahility of ocsurrencs &3 abscissze. Sizce the linms i1

:
:
£

saraight, extarpcolatica ard iuaterjolatisn of axy desized reglon i3 fazilitsted,

The analymes ars reporsad Ii= tsial particles per cuhis 230t and also
I'd
in tks corrsspomding welight of the dust {= =illigzrams, Thsras L8 no izdizelad

Talationeiy Batwasn the dust ccunts ard tha correspernding weights, Caze

sequaztly, tls weighis ars not Iincluded i tta tadulatiozs iz this rapors.
. Tadis No. 1 szrows ¥y plants azd bty dapariTeniz ths dust counts iz

-

3 Inslinded ers all I ita

E

milllon parslcles jer cubls 30t of alr, Tha 3

Unttad Stazas ecd ars =sinly of & %taxtile nesurs, I5 vill Ye notad thas the

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

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

tndar lass than 94 percant of the wkols, which makss 1% svident also 2tas

in rusgerd 49 dust conirsl we are conzermed only with _‘..‘:'.n sg}llsr sizag,

It 11 alse imporiazt to zote that wharsas iha duss in shs preparziion
roc;x is prassically all dus %o asbdestes, ths comtrary is ths case in the
other daparizesntia

in 8o cardirg, spinmming and wecTing rooms ashestos L3 abous 23 jer

senz, oF the z=atsrial used. On specizl jobs ths perczentage of asbestics zay b

{3} Green, X, "A Fhotozicrograpiic Uetkod far ihs Datarsination of PFars

4n
Siza of Paln: and Rubber Pifzents”, Jourmcol TFraznklin Instituta, 1521, 192, §37,
.. (6) Wilpple, G.C. - Vitel Statistics, Jokn Filley & Sons, X.Y., 1928, p. 451,




, dut iz gencrsl the flgura quoted Lz approxi=alialy cerresct, %he ather

e}

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

Ay 83Lestos i3 Jut § par cent,

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

the + comxuts iz Taxle I, .

than 43 indizatad i

011,

cV
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TADLE Y . .
oo
PLANT A PLAHT B - PLANT O PLANT D PLAlT E
. '“'“ . " l.- .... (;}," s 4:_/_.' :-.‘..‘-... .o v... - K3 -'.
. Ho. Ulllion Ho. Uillion No. Utltion Nao. Million lto, Hillien
Dept. Jamplea l"&r&!c}lf% famplea] Particles damplap|{ Partlcles |[Jamples] Particles [Samples] Partlcles
Taken per cu.ft, | Taken per cu.ft, ]Takon per cu.ft. {Taken per cu.ft. |Teken por cu,(t,
of alr of alr of alr of alr of air
Preparation 6 131 ta 2} ] fFtos i} £ to 43 — — 5 50 to 682
Cerd room 5 Lk tol 2/6 5 3 to 4} 6 sy to15) | — — 5 28 to 78
Ring froma 4 Y to % —_— — — — —~— — -— —
1 spinning room
- — )
[ )
Mula spinning] 2 2/3 to 2} 5 1/5 ta L 5 1} to 4} —_ — . 5} to 10
Teiating 10 1/5 ta 1} —  {Included in (i1 1 to B} . — — 8 8 1/3 ta 7-
spinning - (1nclumion (inolwdoa
broad loom broad laom | -
wanving) , weaving)
Feaving 'l 1/20 to 2, | 1/8 to 4/6 6 5} to 10 16 |1t 7 3 10} to 19}
Felt Dept. 6 1/5 to 44} | — — -~ — — — — —
gheut in- 3 1/5 ta 4 — — — — — - . —_— —
aulating
Malded brake | — - —_ — — - 2 }tos/5 | — —
1
band end
clutch
= - l PRINYES Ml oS A
- !
: oy . i
2




The processes in these plants were very si=ilax ¢3 aotlon :ills in

dotallad at lanmsih: - . .

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

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

{m+3 ir=cie azd wheeled over %o hepyers wiil eliber norizental or veriic
o;er;sr:, sizilar %3 thoses usad in ths taxtile =ills, Adter paasizg thrivgh
thgs openar, ks maltarial ls dischargsd inls irucky. FWasta amufaciuricg
mmsarizl L3 2irst rTo o Ahrough A gatmat machkizs and discharged imts trmoxs

wolck are whaalad crvar 23 4the openery and thp raltarial (s fad ints thess ix

L}
B
b
q
;
[

e ray zasfsrial, The =xdarisl, aftar Yeing dizckargad

|
;
g
.
:

+ onmts a Tibraiizg or shalins gcrsan vhars tha lozg
2e3res ars pickad 022 Ty a suciion hood and bBlown 1ixn3a o iz to be used again

{n *gx=tilas, Ths ahors fidbrez fallizg thrcuch the scraen ars aiilhar scli as

suck or used in malinmz an Zsbestss caceni,

e cotion i3 racsived ix Balss, c¢pemed, and also rzn through

-~o Wi

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

-

sersical a=d ho...... +2l gpenerx contalining ei“'a" t2a asbestas Zihrs, b

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

ngcded, thage =atarials ars weizhed and dusped onty ths {Loor I1a prepersicn &

-

the miz<urs desired and the resuliing =ixed zaltaricls ars then passed ihrough
.

gerarzl. Tor {llusirnilon, the procass in the preparation room of plant 3 is

. ¢ e TOEESMIG-D Carm e SRSy MBS O S
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agt

& zixing pickor. As i3 piziure

mingenl

[=9-pest - Pgpe 2L

with a light

s

ell. an pasaesd ents & =zeckanieal gom-

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

ers dlachacrgs onto this comveyss syssaz, while a third _a.::""'a i3 equipped wi

& 3acticn davics whizk corvays tha zataricl %49 a sizrzga din in

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

rial a.t tha zazms tizma, This =ackizng 13 not equizped with anm oid

spray. The oblect of 4bs oll sprmay & izerily iz entrzp the sm=a)l sabasts

Zibras axd Rold them emmaashad in the gatton Zidrs racassas o

A 4
I
L4

cariizgy, spimning, amd weavimg, Incidexntally,

.

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

ca" . 0f cil &t ibis solint, rt %y thc tiza L2 rsackes ths loonms *"a gLl k=g

di=inishad t0 lesz than 1 per cant, .

Thils xineral oil was used in the praparzilon rocz of pla=: ¢, 14

agrarsntly wzas not as sflficacleouy =g 4= planit 3. Ix plext 3 oll was nat used,

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

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

atizg a=d kagili=zg sysliam, while in plant 3 nsiusal komididsy suf2iced 20 the
rocess. In pla:.‘.; T the carding mackizas wers equipped wiil a2 dust axhausgs
system, But Lt was not 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 btumildings the machines e

Two planzs

y 3 and €, kad artificlal zunidity ims2allaticns in Shair
f
spinnizg rooma. Iz ths formsr the Ssmpernturs was 76°F., ralative huzidisy
78 per cunt,
dre planz, C, bod s kum=id4iflzencion systam iz tho txisiing doeposimens

from ke pickear, 1% is sprayed

thass mixing plck-

el )

tte card roc=.

venltil-




- o mmweoew

g . ’ ) | - T
- n - v
ard alsa iz 4he wearing dopori=ent thero the Iclallivo hu=idisy waa 78 jor cant.

thal

duss

- m o otk e e o sy

coTpars

B axd C.

cabic T2

-
-

dsids o3 pla=s

To9 dus?

ot

L
-

L]

wise g dv7 duld tacperain

44 per cens.

thae dust hazerd

s per=issidl

i8-8 zilder digesse,

caunts L3 iz

will protadly be
ta sasizlogtory.

o] Jte lzzsall auck equijrment as

dust counts,

iz the was

4

-y

was

6 standurd

Pudlic Sealts Sarvics,® n=mely 10 =illicr jars

HEegavsr, wa aT2 nol

¢linizally,

ghar, Asdes

and the experienca 30 far does rol werTazni an alttempl 15 dalins em erhiirary
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Doudbtial Tegntivre

TARIE VI
Yeary (1 Ixsorurm
Positive
Over 1S yeers 3.
10 ¢o 18 yeers 7
S ¢3 10 7ours . 30 °
Gredar § 7ears 17
s Total exanined a7

upon thaxm,

. The 2ollowizng tabdles ars also of intarast, dul,

ars o2 liziied valng axd 1i4%ls i s way 02 definits conelusicrms caxz te Based

l(,&r‘ tizg) 3 (2 zmat

2 cor-
27 I sinm.
1 . 12 waua)
39 20

1ilxs the tzo pravisus,

Pesistive  Douhttal  Yazative 1
$Q and cver . L2 3 2
40 %2 49 13 8 4
30 %0 39 . : 3 12 8
: 20 %3 29 . 24 14 8
Updar 20 years bR 2 o]
Total exa=insd &7 39 20

TABIZ Viit
8
Poslitivs Toudtil Negativs
" Mals  (Total examizsd 108) 59 2 17
Torals ( * * - . 18) 8 7 3
. TARIZ IX
Chast ZTxrvamsicn
. Positives  Douhtl Negative

1 to 2 inzhes 28 13 7
2 %3 3 lnshes 31 1 12
3 Lzckes pl..: 5 3 b
Yot exazined . 3 2 0
Tatal 67 30 20

}

A

075

v
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It {2 pesnidle thas mat cuflficicnt atieztion bos Yeen paid o the

ef2ez%s of %ua preuzdconloscs wpon the hear:.

mu:ux-lu'&-‘ Cﬁf\n‘s ‘ ¢

25 tkrovw axy possidla 1ligks en

In the effor ths relatlonshis

betyesn asbestosis and pul=orery tubersulzsiz, anm exalysis of death celaing
ard 33%tal and jerzanant disabilisy claims was =ads iz rsgard %5 those cocjaniasg

carTyizs Grizp izsurance and whsrs the Zigzurss wers avallsdls, .

Thars wers 2099 lives ixvolved Zor a t3tal exjosurs o2 7019 1iZs

Fears, Tha death clal=s ars go 3=3ll in oumber that reliadls conclusicns can

ot Ba arTivad at fToa ary subdivisicom of e Ziguress., Thas sa=a L3 trus of

.

ths giokraess claimg umdar healch insurancs,, Ths munmbar of <lalzs for raspics-

atory dissasss i3 nizh im two 02 ths ;lania studled dul low Zor tha othars,

based wpon ths UMatTopolitan exgerience of 1527. durisg tue lettsr

pars 02 1923 ard the firsd pavt of 1529 tters was an epidemic of {nfluen=z,

T™e racords of ons esiadllskz=ens (Plaxi 3) showed that six of

thirty-siz death clalos a.d eight of tan Fercajent and tolal disability clalza

wers listad as dus 5 pulmazary $abarsulaslis. This agpesred $3 Be an lnordizass

coaunt of nherszlosis from dhis plant., Zewsver, caxy of ths enployses wars

Regraes and alsg %ubarsulizsis clai=s ars generally kizh in this sactisc of the

counTy. ’ea..z..g the difliculsy iz dicgnosing preunmosccnicsis and ¢

0 confuse it wis: tubaersulosiz, thess clalzs wers stadled lzdividually., Ths

‘s tandezcs

dhysicians zho had treaied ks i{=dfviduals ware interviewed, and kospisal aznd

sanatarius recerds, izsluding availebdls X-ray 212 vers invsgilizated with the

followins rosulss,

(W] §

(TS



Death eclai=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 ' ponths; disd o2 pulnenary tuberculesia follewizng o
‘ .o . hemerrhags; wvas in sanatoriun tem moultka, Alsg kad & foure
. : plos TVaczermaz. Ko evidence of asbeatoais,
Calcred =ale age I2; worksd (= asbasios plant grne F=er znd
seven montis; died of jul=spary tubsrcalcogils alftar cna =onik
: *  &n hespital., Cavitation doth lurgs; no evidsrncs of ssbes-
’ toais, ) -

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

: saratoriuzm,
To izZormation czuld e cblali=ad of tha other T3 cises exsept Iriz
L., ‘
. the death certifizetss rhich guve Tulmgnary “tuberculesis as ihs cazse of
*ter daath,
(: ' Totzl and tarms=nent disablility clai=s: . .o

1. ¥als, ezpleyed i{= asbestas plawms thrae yaars. Zls physict
statag he Zirst camas undaer his obzsrvatiosz wiitk an cld
establiskad cass ¢ tubersulosls abeut ¢wo Fears aZtar

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

Kidney azd cerrisal glands,

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

3. La.e, ten 7ear3 ecplojment. Two physiclans who trastad hi=n
8% diflersnt tizeg ars z=zv ‘- 1insd %0 Belisve ithig =an .

13 not tuSerzulaous, dut zas asbestosis,

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

incossant ssugh) X-r2y zhswx flne =etiling dissesirated
through bdotk luzmga, Ho evidenca of tubersulosis., Prodadbiy
& segond astags ashegtazis,

=
[)
halY ]
ot




S. Thits nale, ..ht
in somatoriunm,
gtotus 12 kay ex
tudarsulscis;

. subercle Tacilld e.:'.:‘. a...hcstcs bodlaz

losis loreg exmtodrted csbestosis,

ing i a 2atisfastary zanner,

seen yeoary in aades
Im inter

493 plant.
erasiing czse.

c_—l .~ C =

. It w2z not posaidle to leczaie %22 o

-e
-

anens disadility ks

the Basis of ths information obtainsd <ts dzath

uzcompllicatad

tunerculosis; thrse of thex wors NegTues. It was
probohla 4h=% these m=en wers tuberculous at the tiza thair e
eshastcs plazi coc=arnced.
0f tha aight disablilistry cloiz coaec,

lzals 2z tzo

¢f & =istalan

hed Bean dizgrased 23 keving sul=crery tudersulosis

Is pow

Eiz phyzician

nuive asbestosis cnd pulmonury

right luxmg; gsputun losded with

; dellaves tudercu-
n:_: patisnt i3 progress-

thar three cazses of tatal aznd jerm-

on.

elaims appesr %0 he dus ¢

zers then

opleyuant (= the

oz9 was umsezzlicatad tularsu-
i3 whz wers jul on dlaalitisry decauzse

In this sazms ccmzunily ve Xoow of

one dsailb duo ts uzmcomplicaizd astesiosls In an indivlidns? olih zxzy yeers
employmers in the Lndnetsry,*

CCR-.IIJ:I..JS
1. 3Pralszgod exposurs $0 zabasiss d.nsf. causes a pulm=grary fidrssis of a
definity type distin=% Zruao "841fc03la demczsiradls on I-ray fll=s,

1% 15 of a ty76 milder itaxn gillzeosis

2.

Tears i3 ssscciated wit: asbestosis iz g largs Jersocitags of

cerdiac anlargeaent,

»
o «m—ual *a

bessasis does not invelvo

&

(K2
.

zdency %0 yulzonary

it cally,

sas8s dafinita

tuberculssis,

*Parsorsl comzunmication. Datalls not 78t published,

G
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Bectosis o3 obaorvod in thiz gerias of c2a3eg does not cauae any =nrked

of dizadility, Ecwever, it {3 possidls f3r uncorzplicated ashestasis

suls fatally.

It is not memm how much asbheatasls may add to ths aoriality of prewsonia

ax=d acuio pulzonary infsctions other ttam $ubdsrczlesis.

€. IS L3 rot przcticchls as 7ot t3 a3tadblish stemdards far 4hs dust contant of

alr and L= view of t“'f' =ary low dust counis iz thils repors, cecrarsd wiik tta
U.S. Publia Zealik Servica siandard Zor sillca dust, 44 is possiils that ashesiss
usy cause preumoconiasls more reedily then frse siliza (S102).,

7. Tme ezmount of dust iz ths alr iz ths aadesios plexts studiad caz e rud-

staztially reducad.

RECU.”_:..“;A::G‘JS

e
2
k

the indngiry seriously Zacs ths pravlex of dusst conmtrsl i azhestos
plants,’ . .

3. Tua: peY exployses da exexized physically e=d rsjeciad Zar ecplojmant 12
they show tubsrsulsals or p:-.eu::ocor.icais.

2. That exployees hs exzmined physically every yeer or ceriainly svery ue
years, thiz examinasicn %o imsluds oz I-ray ezsmizaitizn 92 ths chest.

4. T=al the lzdusiry spozsor sizdles en mown cases cf ashesissis, 23 well as

s<udles on 822ac¢sa of ea3bastasig cn the heary and cirsulaiicz, »
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Decsaber 10, 1934.

Dr. le J. Lan=a,

Yatropolitan Life Inruranca Co.y
1 Tediron Avumie,

Hew Yook Cl.v.

Bat Preli=inary 3tudy of

A:‘:-:-"a Duiph Tolooba .
Denr DIr. Lanane
- I have exaxincd tha gallay proof of youxa and

Dr. McCoonellls prelixinary study entiiled ¥YEffects of the . il
Inbalnticn of ksbestss Dast ot tha Limigs of lsbegios Xorkarr®,
vhich yoo vare good encugh to send ma wiih yoro- lotitexr of Dacam—

ber T, snd bharve coopared L4 rith the mimmogzaphed paxphlet of

wvhich 1% paorporis to be a ccndensatden.

Confix=ing my ialopbhcne converesaticn of Wis
aflatzocn, I ax plamir-g o trmamdt tha proof shests Yo IT.
Esbazt s0 that he will msceive iten tomorsow end aball recuast

t*.;:rrv‘:xn*"' to 29 rot. later ‘ban Tomrwdsy will Bis come

“asmatz, altsr widch I shall seo that they axo proxptly ‘emmiiiod

to youa I ghall aleo izquizs of the Ryybestor Coapexy whotlsr

o= not ‘tey dasire to exxrine tha proof of iha ariicla befors its

fizal z=inting and skall endsavor 0 perwzuads ibex not 0 insist
;-nb an . :

) kave t93 f5llowing commenls to aakesy

(1) Conclusicn Yoo L (zg2Tloy 14) bas oxditsd 2
sentonce appessing in the ori;‘.:ml rhich, a8
30disfod by you, read as follower Clizixnlly,
£t this study 1t appearsd o be of a f:rpt
aildar ‘han slisoslst, ' '"'

«F

(2} There i3 alzo cxiited ‘ha f4-3t paragraph on
sage 15 of ‘te ariﬁ,.:ml Trport shich reads a8
follovwes
Tarisg ths progTess of the gidy, pigsiclacs
vho weTo Traeticing Iz the ec:::::ni“au wmars achagtcs workesrs
1ivd, wore tmesticoed, and statsd that they 244 ot find m™m ud—
usual ascumt of Sheroulogls gy “tpee rcrXeprs. Tho somiz=st
betrean his gtate of a’f2i-3 md thalt foixzd '‘nizcmmmitles vitW



.-y

~

a md2icoels nnrzard, is cotewortiy®,

Both tte Zoreguing observaticas izcluded in your

'o::'..;‘.:le Torort rrscented an aspect of your norey thal Jas

X rawrablobothaimiuzt:rmd.mahculdli.katomt‘awm-
tatned., -

(3)

(4

(5)

On grllsy 14 tho 7ord "death® hag deen oclited altar
tha phrase 76 of 36",

Conclumicn Moo 3 (golley 14). The word Sorelixinacy®
is {nserted — to 3y =ind umnecarzarily - since tla
eatize articls L5 definitaly labelled at ita ccoe
Jcaceaent as a drralizinsry® stidy. '

Paferring to the last sentence of the thixd pa:agf::;h
on page 13 (7hich ia not changed {n ite gallsy proo?),

% tceas to me that mome sort of additicnal phraea cr
clampa i3 rocuired in cxdar 4o relats 1L popesly o

, ¥oat bas gonoe bdefaree As 4t siands now, 14 1s oo

Yaz:7?

entizaly clear ‘ust vbat ons 1a expected ‘o decuce
therafrna,

Yery =aly yooos

VendivTer Byrcma
Attomey

CCy Jeners.focrge 3o Bebazd

E.lle Yezxhsen
i, M2 oms

||
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Hobart & Minard
Lefcourt Building
1180 Raymond Boulevard
Newark, New Jersey

Dec. 15, 1934.

Re preliminary study of Metropolitan
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
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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
"g 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,
"Clinically, 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): "Clinically, 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 be 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 EL

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.

¢

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



Bl‘idgcport: c(m-nv
Jan. 2, 1935,

Mr. Vendiver Brown, Attorney,
Johns-tionville Corporatien,
Rew York City. ‘

Decr ¥r. Browvni ,
Thank you for your letter of Dec. 24.

Both i, Simpaon end gyself feel qulte”.
safe in leavinz the approvel of the report in your hends.
I do think thet Hr. Hobart made some excellent suggestions
in his lettor of Dec. 15, and hope that Dr. Lunua vill glve
a lot of consideration to the comments.

_ I take it for granted that vhen thla
erticle comes off tbe press, the letropolitan Insurance
Comprny will sese thet you get coples of it, in which event,
we ce*'t_inly would li.ke one for our files.

- Yours very truly,

' . Secrctary,
~ MFJ-0. i

Y
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EFFECTS OP THEE INHALATION OF ASBESTOS DUST ON
THE LUNGS OF ASBESTOS WORKERS E

’ A Prellmin=ry Stady .
By A J. Laxza, dsnigont Madical Dirsctor, Winttast J. McCayremz, Assise

exd Medicel Director, sud J, Wottan Fouxze, Clamiil, MNerepelilan Life
Inewrancs Ca. =

e . INT2QDTCTION

In 1929 the Metropolitan Life Imsurance Co. was epproached by :
officinls representing the esbestos indnstsy in the United Slates, who
wers desirois of ascertaining whather asbestss ‘dust was an oecupa-

. tonal Bazqrd in their establishments ard, if so, what way the naturs
" of this hazard ‘and what should be dons to prevent or esatrol it

"~ About this time saviral articles had appeared in Eagiish medical
jourmals deseribing o pneumoconiosis due to asbestos dust. While in
ona or two isolated instasices tho ‘occurrencs of this type of pacumo-
conicsis had been described in’ Ameriean journsls, the izdustery itsalf
appeared to be quits umimformed of the exislanes of any such .
occupationel ‘disedse, '
. The hazard of silica dust, with special referenca to the luags, kas

long been appracisted, ead a great deal of study and rescarch los

beea applied to the problem (in the motal mining and certain other
iddustdies) in Great Beitzip, ths Tnited States, the British Do-
minioes, snd in otker countses. The naturs of the cfeces of siiica

dust ezpressed in the term “siliecsis’’, with the rosultant extraor.
dicary predispesizion to pulmonary tuberculoss, is woil kzowa.
Theso effccts hova been 2ssocictad with the inlizledon of dust cap-
tainin= fres silies iz vosying amounts. Tze effects upon the pul-
‘mopary tssus of dusts cootaining ecombined silicn—siiivates—are

still o fartils fald for investization, but sridencs is aceumulating that
cersain of these dusts producs pathologica! results quits disdnat fnc

The narmo “asbestosis” has been applied to the pnenmioconiosis 3
caused by asbestos duss aad it will be so used in this report. Chiem-'
ically, the asoestos of commerce is 2 hydmated mugresium silicato
copsisting primariiy of silica (combined silics) 44.1 percent, mag.
nesia 43 pereont, and water 12.9 pereene, while fosrous iroa and
nidkal oro presens in small quandries. This commemizl vardety of
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which might be present, The Impivger tras actuatsd by an eleciti- .

eally drivea zotary pump and the rats of air sammpled %23 measured

by mesxs ol 2 resistance type of fow meater with an inclined manomse-’

ter for messcsing the pressure difersmes. Each sample represeats

the dust collecied from a volume of 100 cubic feot of air, )

The electzic precipitator is designed upon the Cotizell precipitator .
prizcinls used for recovering dusts and fumes cammescially, This
‘prineinle depends on eleciifying the dust particles by making them
| pass through an elecirostatic fiald and thus causing them to settls
out upon o sheat of celluloid. Tha elecirestatic feid is sat up by

. - mesas of & tanddormer operating from tha lighting li=es oz 120 volts,

- altsrastize cuxrent, Airis demwn through the apperatus by a small -
rotary {2z, raa by o motor, the quantity being meased by a flow
mater, :

Samples of dust brushed from beams and pipe lines aex- the ceiiing

" _also were secured for chamical snslysis.  All semples wers shipped to

tha fndustzial hygiscs luborstory of tha Matrapalitzn Co., and the

dust counts were mads acssnling to tho methods accepted by the

Taited States Buresws of Mines and the United Stares Public Hewlth
Servica (1), DParticles in siza up to 380 miccons i tha greatest -
diamstar wase couatad, - . . :

Clomical analyses wero mada for total (free asd comhbined) silies

, ecearding to the sccepted standard methad of Eillshrand (3).
In the first plant studied (1) only partizles 10 micrszs and undor
] in sizs wars counted. It has been demorstrated repectsdly thot ro
silicy particles eveeeding 10 microns (s micssn equels ons-millionth
part of & mater or oua-thousandth part of 3 millimeter) in greatest
dizmeter enter the lung tissu ; for this reasoc, the larger particles
ususlly ars ot considered whea determisting dust counts. Laler, as
it appearsd fom soma of the published asZcies (4) (Z=glish) that
eshestoy pesticles muel larger in size ware found in lu=g tissue, it was
decidad to count all pastcles and moka diforantial couszs of ull those
10 micrors sad cedert
Total particies par cubic foot and tha correscondiag weight of tke

dust in milligrems were obtaized. Sinse po relatioaship betwesn tha

dust counszs snd tha correspezding waights was found, the weights

are ot ixcluded ia ths tabulutions in this rapers. )
Table 1 shows by plants aad by departmesnts the maximum ezd s
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3 minimum énst cousts in millioa partcles per cubie fvec of ain. -
g Although tha counts in plant A 2=e of pasicles 10 micsacs 2ad under,
= ! Sumroies callectrd 3T S22 e baplagre and e dactrie Srempinnior Ters ceomiml I agdines,
A TUIOAOLOCISES of 10mM O3t Particis Tars salersyd VP MICT Sroiertud wIUG saeTren WL o fuuiirme
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gnd in the other planis ars for all par‘:!nlm,.dirzcz' comparisan is

possible, as in no sample taken wers the number of pacticles 10

muicrons and uadar less then 94 poarcent of the whale, :
. : I

Tamx L=} aximom and sriniovem dusl aranis in sullion perticler per cubie fost
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VWhoersas the dust in the propar=ton room is praciically all duo to
asbestos, the contrary is tho eass i the othsr dopartmonts, In the
carding, spinaing, and wearing soorms eshestos comaprises about 25
percent of the material used On special jobs the perceatags of
‘asbestos may bg ligher, bus in genecsl thas Sguss quoted is appro<i-
mately correet, tha other materizl consisting priscipelly of cottoa.
In the insulatine departmsats of plant A, ssbestos is but 3 percezi
" of the total materisl used. Ia the molded brakodicing and cluwach
‘division of plant D, asbestos cemitizds about 23 persant of the total
‘mmaterial, Tha sctual exposure 49 astestos dnse, therolorv, is condd. -
erzbly less thas {3 {ndicated in the dust counts in table 1. -

CONDITINIT LY TIE 2LANTS

The processes in thess planis wers Tery similur to thoso in eation
=3 ia gemeral. For fllusiation, ths process in tie praparation room
of plans B is hers decaded ac leagth: y

Asbestos i3 recaived in bags. These ara emptied upon the foor 22d
tha ssbestos is shovaled intg peg mills and run for sbout 3 minutes -
in order 2o cr=sh 2ad gpen tho Sbers. From there the asbesios i3
siioveled into mucks and wheslsd to hoppers =itk either Lhucdzontal
or vertical ogeners, simiiar to thosa used in testile miils. Aftes pasvicg
theough the opexmer, the material is dizcharsed intn truels. Waste
. f nmanufecturizgy materisl i3 3s3t run thoough o grormes moching aad
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discharged into tucks, which aro wheeled to the opensrs, and the .

material {s {ad into these in the s=me maaner as is the now material, -
After heing discharged from ths opensr, tha material is pul onto a
vikrating or shaking screen, whers the long fibers are picked off 37
a suctinn hood and blown into 4 bin to be used agmin in textiles
The short fbers falling throegh tha scrven arp either sold as suck ar
used in maldng an ashestcs cermient, : :

The cotton is reccived in bales, opencd, and s2iso rua through
vertical openers. 1% is discharzed into tueks, Tho Alled trucks from
the vurtical and horizontal openers containing either tho ashestas
fiber, the cotion, or tha wasto malerial aro taken to ssparste storzgs
bins, As needed, these matacials ars weighed 2nd dumped onto tha
foar in proportion to ths mixturs desired, and the resulting mixed
matorials ars thea pussed throug: a mizing picker. As this mixturs
is discharged from the piclker, it is sprayed with o light minersl oil.
The matesial is thon tabien by 8 meck=nical conveyor to the storga

" bin in ths card room. Two of thess mizing pickers discharge oato
this coavsyor system, whils o third machbing is equipped wilh a
suction dosvics which conveys the matarial to o stornge bin in tha
card room.  The objecs of tha tiwo systoms is Lo facilitate the handling
of two grades of materinl 2% the same time  The third machine is
not equipped with an ail spray. The objecs of the oil spray is pri-
masdly to eatz=p the smail asbestes Sbers and hold them eameshed
in the cotton Sher throughout ths processes of cardizy, spinning, 22d
weaving, Incidentally, it is apperent that it also diminishes the
amount of dust. The matesiol is sutursted with about 4 perceat of

. ail a2 this paint; but by the tima it reaches tha lcoms, ths oil hied
diminished to less than 1 peresce, .

TRhile mizeral oil was used in the preparstion room of plaae C, i3
appareatly was oot as efEcacious as in plunt B. In plant T oil was
not used, naor was thers any atieemst ot humidifeation or 2ay sy3tem

L mewt:

by i) > - T NG s T > watrgtl I Ty -l »
N E e e e of dust exhausting, Curding machinas wero fed by hazd, Inplant &
._"_"“W"‘-E = S et thers was a hemidifyice, veatlating, and hesting system, whila

plant B depended onr aatural hmidity, Iz plant T the casding
machines ware equipped with a dust-axhavst sysiem, but it was not
efciently used. [a pleat C cardizng wes dono in 2 buildings, 1 of
which was equipped with 20 eir-conditioning systes, and in both
buiidinegs thy machines bad exhaust squipmens.

Two plaats, B and C, hed ardicsl humidity installations in the=
spinnine roorss. In the former the temperature was 75° T, relativg

<a

L bumidity 75 pereeas. Qas plant, C, had = hwmidification system in .
S thy twisting dspartment and also in the weaving depzrmment, where

g tba rolative humidity was 73 percent with 3 dry-ouil temperature of

A 63° F., 25 compared with a relativa Lumidity of 44 perczat ia the

'“a w:gvin: roo of piant A
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R < P Aside from plant E, {t would appear that the dust hazard wax zo¢ )

st T e excessive oxoapt in the preparation rooms of plants B and & The .

I e i e et e | . dust cousts are interesting, too, whea econsidered in the light of ths
g g &‘:ﬁ"""_,,?_‘_‘:&f‘?v 3 - permissible stacdard [or granite dus:, cstzbiished by the Taited
Qs Y] States Public Eealth Sorvies (7), namely, about 10 miilion particles

(10 microns and under) per cubic foot. Howeraer, we ore not justifed -
in assuming that becauss asvaiisbla informetion.sugzests that asbes-
tosis is o milder disensa clinically than silicosls, tha threshold of

. permissible dust counts is highes, Asbestosis appears to be patho-
legically differens from silicesis, and the experienca sa {2r does not
warrnnt an atiemnt ta defrs o stasdurd of dusiiness for asbestos
dust. : - . . .

DUST CONTROL

Vazious measures, such as oiling, humidification, and local echausts, ..

* tended to reducs the dust. Nevestheless, it was evidant that they
waro only partly succassful If it is expected to control dustiness iz -

these plants, fzal roliznce mus? rest upon propesdy constructed exbaust
-equipmment, In plant Cin ono department an experimental installa-
tion twes set 4p. In spita of somo obvious (aults, this equipment, on
the basis of cz=parative dust counts, reduced the dust by 30 pereent
ead with further alterztions will prokably bae 73 percent cffective.

Ia this case such o raduction seemed quite satisfactery. IL is neitkns.

..: .. _a___?-—;a:‘: = M*xz?‘.} ) pmctic‘;hle zor mgcz.ic"_‘.ly desizable to instail suci:'equipmen:. as

s BRI e e will ;s the 2ir entirely dust free.  The 2ormal defesive mechanisz :

e e e of the hody takas cars of a fair count of atmaspheric pallution. I i
e T S e T is when tha body,is expezed to an excessive amouxt of dust that this i

o TR G e o defense meckanism breaks down. . )

Bt ,—:.";g%‘:""“ gt The application of exhaust equipment to textile machinery involves -

°-WW-, ' considerable difSaulty, sepecially whese the construction of the plaat

R e e e e is such that is i3 29¢ possible to apply dowa-drafs suction o the lcoms.

I is desirahle to install exhaust apraraszs in any plant og an o=-
perizmencal tasis firse, and then check its effciency by dust counts,
This practics will rasult in saving a zoedlaes ezpenditnro of monsy,

FITIICAL IDATONATIONS

-y films were mede of 129 pessoas (103 men, 1S women) werking
in ashestcs plants in the Taited States. All but five of these woro
given plirsicel eraminasion. The coses swere sciected more or less
et rendom {Tom amozng those having moca than 3 yesrs of cnipioy-
meat iz tha industsy, It was soon obvious that the exrly diagmods
of ashestosis mnse rest to ¢ lasge extont om Neray pietures of the ’
chest, A3 in the early stagns of silicosis, the cliries! symptoms of
the asbeslos woriars wern usually indefinite and inconclusive. The
. .interpresations of these [Ems arn bazed on the readings of oue come -
. pete=t roeatgamologiss, hut they have beea reviewed by savorul
: .
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othesy experiencad in this feld. The differsnees of opiaion wero of
& minor nature, and thers was geaeral agreement as to inserpeotation.
Thae films wero read conservatively, taling into scesunt the physieal
examination and the age of tho individusl, and wers classed as
: Pouitive only whea thers wns no major disagreament. . All examiners
. wers guided by their experiencs in siliccsis and other types of pocu-
. moeanicses, Tha (ims.clasged as negztive for ashestesis sare further
subdivided into doubiful and negative. Qnly time czoa toll
whather the individuals classed 2s doubtful 2ro progressdsg toward a
dednils asbestosis. Particular atiention was focussed on tha presezcs
or ahsencn of indications of tubercuiosis, and in this respect all the
revicwers of the fims were in 22cord.  TWith the gnhsppy oxpetiznce
of silicosis in mind, it wzs felt that a gress deal of exsa should bs
. devoted to ascertaiming, if possible, whother or not asbestesis pra-
1 disposes to lubesculous infaction.

The czses af asbestosis wers divided into two closses, first stngs
and second stage. Tha Bwst stage embraces thesa who show by
Xoray coumination definita Jusgz pethology suSicient in axtezt to
warsant a diegresis of poeumoconiosis, but who bara no definito
symuptoms. The secand-stags cases exhibit morn exionsive lung
patholegy and also definita symptoms.

All thesa individunls ? wees actively engaced in facisry worl:, azd
it was oot practisable to maka aay distinction on the besis of worldzg .
abiiity or disability. Hazd any individusls besa found who exhibited
eziogsiva pulmenery involvaneat acd Torkad physieal disability
or total disability, they would Lara beea claossified os thisd stage,
. but no such cases were fournd.

Gl the total of 126 X-ny examinatines, 4 werp diagnosed as
sccond-degren asbostosis, 63 as fiest degee, 39 as doubt{ul, and 20 =3
negative. .

Thers is a definits increaso in the percentage Eapmeses as positiva
in reletion to the years of axposure, a3 shown in tabie 2. Sm=ll
numbers male it impoesible to detormizne how for ths facter of 233
extors iato this increasa,

-3

£3 o axarat o

Tastr 2. =Caspfeation of cezes by years of cpeace
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Of the G4 persons given physical examination snd diagnosed as
having positive asbestosis, only S wors eatirely free {ram symptows,
while 10 out of 37 with doubtful axd 7 out of 20 with megative ding-
noses wers fres from symptlorms, Dyspnioea sad esush wers Ythe
symiptoms raost complained of, but nons of tliese cases exhibited the
uryent or evident $5pe of “short wind' sesn in true silicosis, Several
of those classed 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 wockers. The
contrast batween this stata of afairs and that found i & communily
with a silicosis ham=d is notewerthy. ) . .

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 industsy, . .

Taste L—/nciderer of tudereuiosis

|Mﬂ!m|.\'cann

Totwezingg (nlal) . 1 2
TudecTOr] (Se3TYy t k] 1
‘Tocal axaczizad - [-1 b -3 ~

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

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

Tastz d=CRest Ladings

. - - Pasitive l Deudttil | Nersrive
Payrienl gres of chovt il ! 3=| (2] 12 4
' Naparrsinias 4 3 -}
Net amraned . 1, [’}
Tatal a! ai =
t AL leavt 4 of e 1507 g 29 erideacs asesntag ries mbertne,
17 {2000 204 Sesested TN WA 0X=3 Jued Y Ltevaris
14 of (2000 30¢ STv22ed WILE Sl T8 o ey, R
- - What signifezzce, if aay, can bs atiached o the prossnce of

f

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

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

Each roeatgeoologist who reviewed tha Xerayr Sics called nttezticn

to the facs thaet these Slims indicated a very uausus! incideace of

enlzrzeniont of tha hears, It is probuble that this is 3 compensatorr

_enlargement due to the additionzl work put upon the heurs in eForts
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, "?'E’W‘mgﬁj to purmp blood through the fbrosed lungs. Ib.is possitle th=t not
\_C a2 sufSclant attaction has been paid to the effscts of the preumocoaioses -
' upon tho heasi. . S

Moany workars had changed Irom ono departmer? ! another and .
from oua plant to gmother desing their years of employment in the
asbesios industsy. Sicon only the amousts of dust coillectad at the
tme of this survey in tha various depariments ars keown, thers is
1o way of krowing the averazs amount of dust in the atmiosplers
inbeled by thesa people over the years of their employment. Corse- .
.. quently, it is oot possible:to corrciats individual cases with definita -

.amounts of drst exposure.

To throw light on the relatioeship betsreen asbesios’s and pulro-
nary tuberculasis, an anelyxis of death claims and total and per-
maneat disability claims was made in regerd to commpanies corrving -
group insuranes end having availabls Agures. .

Thero wern 2,029 lives involved, with o totel asposure of 7,019 lifes
years. Tus desth clzizs ars so small in nomber thas relishie con-
clusions cannot be rezctad from a2y subdivigion of the Sgures, Ths
sams is true of the sickness claims uzder health insurance, Tha
number of claims for respirators discases is high ia two of tha plaats

. studied. but low jor the others, as compared with ths Metropolitan
expericzce of 1927, Eowaver, dixizng the latter pars ¢f 1923 and ths -
frst past of 1929 thers s an epidarmic cfinfuenza,

The re=ords of one establishment (plant B) showed that 6 of 36 -
death claims 2nd § of 10 permanent and total disuddity claires wers
Bstad 23 dus to pulmorary tuberculosis. This appearsd to be an in-
ordinale amount of tubeccuiosis from this plant, Eowaver, many ol
the exiployees wess Negoves, and elso tuberculosis claizs are gmaer-
ally high in this section of the country. Realizing tho diffizuity in
disgnosing pocumoconiosis apd the temdency to cozfuse it with
taboreudesiv, thesa claime were studisd Idividu=fly, The phrviciacns
who had trested the individuais wors interviewed, azd ths bospital
and senstorivm records, incledine availuble Xeray flms, wers
tavestgated, wish the foilowing resuita: .

Death daims: :

1. A& trypist, 20% exposed to dust; died of puimozzry and
intestinal tuberenlosis, .

2. Calored male, 23¢ 27; worked in asbestos 1 year aed §
months; died of putmoaary twherculosis foiluwing = hemorthuzgy;
wos in sazatorium 10 months. Also had a four plus \Wussaz.

. mmazma, No evideznce of asbestosis.

3. Colored male, age 32; worlizd in asbestos plunt 1 jear and
7 ronths; died of pulmonary tubersulosis aitaer 1 month iz
hospital. Cavization both lurgs; 30 evidenes of as>estosis.
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4. Colored mela, age 34; worked in 2sbestos plant 2 years 2od
6 months, His pbysician befieves this w=s a ¢2ea of uncom-
plicated tubareulosis, TWas not inmats of hospital or sanatorium,
No information eould bo obtained on the other two casex.

Total end pernonent disebility daims: . '

1. Mzale, employed in asbestos plant 3 yeass. KHis physician
states that.he first came under his obserration with an oid estab-
lished case of ‘tubercalosis ebout 2 yoars after ssbestos employ- *
ment started. Also-had tuberculosis of tha Kdney and corvicad ©

2. Mala, employed in sshestes plant § months. HEis physician

- states 53&\1%; g‘if eld fbroid fubebrculosis with tuherﬁln baciili in

e e A tum. No X-ray available; but according to physician, a3-
i T !,.--—-‘%é'invz": gto: bodies wers found in sputum. ) g .

= S P 3. Mals, 10 years’ employment. Tiwo phyvicans who Seated

Gk LN " him at differeat times are now inclined to beiigva this man is got

tuberculous, but has ashestosis. . , ,

4. White male, was reexamined ot tme of inTestigation. Fia

. physician reports well nourished, husky looking, good eolor, zo

cyanoais; 2o clubbing of fingurs; diminished expansion; inccssant

eough; N.ray showd fine motuling disseminated through both

Iu%gst No evidencs of tuberculosis. Probsbiy & sccond stags

asbestosis.

: 8. VWhits male, 13 years in_asbestos plant. Is pow in sanato-

. rium. An intaresting case, Eis physican states that he has ex-

£ tersiva ashestosis and pulmonary tubersulesis; eavity in right

T lunz; sputum loaded with tubesnis baciili and 23Zestos bedies;

3= == S clieves tupersulosis long antpdated asbestesis. This patient is
i W% progressing in a sagisfarclory manZer. )

oA e ] It was oot possivle to locats tha othee thrce cases of total and
o e T § permanart disapility who had beea dizgrosed as kaving pulmonary

) - T it et " G o . o . .. N
; ( ,&_ﬁ"::_ TR taberculosis. Oun the bagis of the information obtained, the desths in
N it == desth-claims cases appeer to bo due to uncompiicated tuberrulosis;
. thrae of them wats Negroes, who wera probably tmbersuisus at the

timie their exployment in the asteszos plant commsznzed,
0! the 8 disability cluim c=ses, 1™was uacomplicatad tubessulosis
and 2 wars vacomplicatzd asbestesis who wers put on disabiiicy
. because of & mistzlen dingnasiy of tuberculosis. Iz this same come
munier v =aw of ons deash due o uneomplicated asbestosis in an
individual with meny yeass’ employment in the industry?

CONCLLIAN3

1. Prolonged exposure to asbestos dust caused a pulmonary fbrads
of a t7pe diffacent {rom siliccsis and democswabic on X.roy Sms:
Clinically, from this scudy, it appears to Le of a tyge milder thaa
siliczsis. y
2. Cases of dafizita cardize cnlargoment wors Leguent!y found o
be cssocizeod with asbestosis. . . :

S ———————
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e ‘ 3. A predisposition to Subarculosis dua lo cabesion dust wrus oot
T indicated in this study, -
S 4. Asbestasis os obserred in this series of cases hod 20t resulted in
morked disability iz aoy case.” 7
5. It is oot kzown how much asbestosis mey add to the mortality
. of posumcnin and acuta contuherculous pulmonary infections, |
' 6. It is not practicabls as 7ot t0 establish standards [or the ashestos
dus? conteat of eir, -
7. The amouont of dust in the ai= in the asbestos placts studicd can
‘ ba substastislly seduced,

. : * RTCOLLITNDATIONS

.

It is recommended~— . .

1. That the industry seriously faco the problem of dzst contzal in ~ °
=5 ashestos planss . .
T T e St = . 2. Tkat ao employees be examined physically, 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 Py
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* The suthors wish {0 express their sizcars thanlks 'o all thosa who

. aided iz maidpg this study possidle, especiaily the oficicls and am-
ployees of the asbesios cormpzaniag who cooparzted to.the frllast axteat
and gave evary {acility for seeuring data; also to Dr. Panéanst, of the
Taiversity of Pampsvivania, for kis intorest and valezbia advics in

. interpreting X-ray Glms, 2nd to Dr. F. 5. Meriwether, of tha Unitad

. e A SRS AR States Public Eealth Service, surgeon in ehargn of the Urnited Statas
L et ”4 o b 0 C o s STy ---"&-—\ ~ee f g C av bl C'.". ‘o P’ . C" ) .

T AT RS e R T T Buwrean of Mines Cooparztive Clinic in Picher, Ckia, whosa inter-
Y e s T s

precation of ail the Somay £ims lsted in this regors is foilowed. ip-
precintion is also expressed to Dr., W, Atmar Smith, and Dr, Kezzech
Lyzel, of Charleston, S. C,, {or information and advice, particulardy
as lo tha pathology of astestosiy; * to Dr, W, IV, Wid, of Charisstoz,
S. C.; to Dr. Joseph E. Wratt, of Newark, N. J,, sad Dr. & =,
Fellows, of New Tork, for assisting in interpratag X-my Sims; to

s P2ul O. Saoka, of Lancaster, Pa.; to Dr. R. Z Stevensnnm, of
Danviile, Qusbec, Canada; and to Dr. L. T, Gardaer and Mr. Donald -
E, Cummingy, of the Szranae Laboraters, who have undertakes the !
study of tha pathological effecss of the inlumlation of asbestos duss

. : it .:‘—-’-’

¢ Asomsizais Donllas ia pums asd luzg, 27 Seanmsedy 1L Lomek, 32, D e W e s, M0, D,
Jore, Az, Llad, Aoude., 4T, 2, 153, vol 23, 38, §, 22, (DL,

¢ 0; vnq )
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" through gaimal experimentation, with the 2id of o ::-'...n't from tte
Matzopolitan Lifa I=surnncs Co.
A - RXTERrICES

(1) Creenkurg, Leonard, and Dloomésid, J. Jo The lmpioger duzt wmpling 29~

: paratus 39 tsed by the Cailed States Public Ecaldh Servies  °th. Meal2h

* Rap, vol. 47, 20. 12, Mar, 18, 1022  Peprint na. 1320

(2) Drinkar, Prilp, and Thomson, Robert 3L Doterminaticn of nespez .idy by
altarnatisg-cormt precipitators.  Jour, Iad. Hygz, ol VII, po. &, Joze
1923, *

(3) Hillahemad, 7. 2.0 Tia an=lyziy of silleste snd ecarbonstins roeks. Buil 422,
Talted States Geologieal Surrey, Washington, D. C.

(4) Caoks, W. E: Pulmsesry.ssbestasis.  Brit. Med. Jour., Dec. 3, 1927,

(5) Green, A A photomierngmmphie methad for tha determirmilan of particls
size of palat and rabber pigmentxs. Jourm Foanllln insituds, 1921 pp.
192, 637. ’

() TWhipple, G. C: Vilal statisticy Joka TWiley and Sons, Naw York, 1023,

(N Buascl, A, E, Drittas, R 2, Thampsen, L. I, and BloamZeld, J. 12 Toa
hea'sh of noriecs (n duaty trades, 1L Zsposurm o sillesous dust
tedustry)., Pub. Tty Dull MNa. 187, 1923 .

ENDEMIC TYPEUS IN ALABASTA!

3y 5. ¥. Baz=x, ML Do, Jaurs G. MeAtrrwr, P2 D, aad D. G.Gure, 3L T,
D. 2. K., Alsdama Sizts Deperimant of Health, Sfornegamers, Ala, .

L IXTRopDUCTN

In & prelissinary report made in Juns of this year teforo the Con-
{ersnzs of Stats and Provinelnl Health Autboritiss, keid in Washe
irgton, the authers discmesed tho epidamiological aspeests of endamic
typhus a3 it gecurs in southarn TUnited Statss, Iz that ropord it was
noted that thers had besn o rapid increcse in this disesse in cerizin
Southora States, as is shown in table 1. Thast other count=ins hava
expericncad 4 sizmilar 3o in incidencas evidenced b7 tha fqwes &
table 2. :

. The distnedion botween epidermic typlus 2ad the endsmic typhus
of this countisy wos Se32 recepmized in 1598 by Brill. Fe (1) found
in the United Szazes o trpe of fever which, resemmblicg t7ohloid, s2va
a zegative Widal reaction.  In furthes studies he (2, 3) demonstmzed
its similnrits to typlius, hut showed that [t wus miides in character
and less esrmtagious, oriy one case as 3 e being found in 3 houschold.
Also he reported that it wis most previcat during the fall of the rear
instead of lazs winter or sprinz, Ia 1912 Arderson aod Goldberger
(4) proved that Biil's disense was immunologicaily identicz=! with
Mevican typhus, or tzhartillo, Nucurally this led to the belief het
it was louse zorze,

mwm«mm mu-u-ua Aliecatiea, Paradema, 'cwgl
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« tomy ur still in its infancy. Postoperative observations may

be clemrged as the survival period increases, which, if it does,

will after the surgical indications and the selection of cases.

Close ewoperation between laboratory investigators, clinicians

and mesosurgeons is imperative in order to make the best

-selecthon of cases for surgery and to evaluale accurately the

results abtained, whethier they arc failures or successes.

ASBESTOSIS
A. J. LANZA, M.D.

Assistant Medical Director, Metropolitan Life Insurance Compiny
NEW YORK

Ashrstosis is a pncumoconiosis caused by the inhala-
tion of ashestos dust. It is distinct {rom silicosis in its
patlmiegy and clinically. Whether ashestosis will remain
a distitwct form of pulmonary dust disease or will prove
to be af a type common to a number of dusts remains
to e seen.  So far, it is the ounly pnewmoconiosis, other
tham silicosis, that has received any considerable amount
of wudy from pathologists, clinicians and incustrial
byglemists. _

Whereas silicosis has been recognized for many cen-
turyes, asbestosis is a newcomer. Asbestos (Canadian)
s @ hyvdrated magnesium silicate containing no frec
sifice but about 44 per cent of combined silica, 43 per
cemit magnesium, nearly 13 per cent of water, and traces
of tron and nickel.  While asbestos was known to the
amcients, the fabricating of asbestos on a large scale is
cosmparatively new; it received a tremendous’ impctus
foonm its use in connection with automobiles and as an
fosaflating material and a heat resistant for a great
variety of mechanical purposes.

While Hoffman?® called attention to the possible
havmfulness of asbestos dust in 1918, it was not until
Febsuary 1927 that asbestosis was, so to speak, officially
rexugnized in this country by the filing of a disability
claim for workmen’s compensation in Massachusetts.
The 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 fatal case was reported
im England by Dr. Montague Murray. In 1910 and
again in 1934 a fatal case was reported in England, and
in 1928 the British Factory Departiment conducted an
investigation and enacted laws for the protection and
.compensation of the worker against this hazard. The
whele subject in Lngland has been summarized by
Merewether.? At the present time, as nearly as can be
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 fatdl case of uncomplicated ashestosis was
reported to the Medical Society of South Carolina.®
and since then, including this case, there have been

sleven {atal cases reported in the United States, eight
wncomplicated and three complicated by tuberculosis.
These reports, together with the fact that asbestosis
igured in the extraordinary occupational disease litiga-
‘on that has spread over this country, resulted in both
ithoratory and field studies of this new hazard. Gard-

Read before the Section on Preventive and Industrial Medicine and
lic 1lealth at the Eighty-Sixth Anunual Session of the Anierican
edical Association, Atlantic City, N, J., June 13, 1935,

o1, Hoffman, F. L.: Mortality {rom Respiratory Discases in Dusty
‘ades, Hull, 231, U, S. Department of Labor, June 1918,

12, Merewether, E. R. A.: A Memorandum on Ashestosis, Tuhercle
1169 (Nov.), 109 (Dec.) 1933; 161152 (Jan.) 1934,

1. Lynch, K. M,, and Smith, W. A.: Pulmonary Ashestosis, Am. Rev.
here, 232 643 (June) 1931,
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_patient is apt to be fairly robust looking.
i cach instance 1 refer to patients whose diseazc iv -

Joun. A N,
Frn, 1, 19?6‘

ner and Cummings* at Saranac Lake, N. Y. cop.
menced animal experimentation with asbestos in 1923
and reported their observations in 1931, These twq
authorities in the United States and Gloyne ® in Euglang
have described the pathology. While silicosis is pre.
dominantly parenchymatous, asbestosis is mainly intey.
stitial ; nor s ashestosis characterized by the noduly,
formation so distinctive of silicosis.

A search of all the death records on file in the Mety.
politan Life Insurance Company revealed that ashestosis
had heen given as a cause or contributing cause of deal,
in only mmncteen cases. The first case noted was iy,
1924, there were two 1i-1927, onc accurred in 1931,
and the rest have occurred since 1933. The diagnosis
was supported by autopsy in only six. In one of the
six the primary cause of death was carcinoma, iy
another glioma of-the hrain, and in another pulmonary
tubereulosis.  In the other three ashestosis was given gy
the primary cause, with cardiac {ailure as the contrily.
ing cause. Some of these cases were reported in the
literature. '

Asbestosis complicated by heart disease was given
as the cause of death in seven cases. There were no
autopsies in these seven and pulmouary tuberculosis
was diagnosed in several by the attending physician,
so perhaps too much weight cannot he given to these
certificates,

Diahetes and pulmonary tuberculosis were alzo maon
tioned in the remaining six cases, in which there were
no autopsies.  All nincteen paticnts were males and v il
one exception all were white.

In our studies of ashestos mines and fabricain
plants,” the clinical picture of ashestosis was mit
than that of silicosis. To be sure, the individual pas s
with marked asbestosis will greatly resemble the juii
vidual with silicosis. There is the same dvspnes v
exertion, the same dry cough, and the more or i
indefinite physical signs elicited by the stethoscope. 10
patient with asbestosis is apt to have clubbed finge -
not usually seen in silicosis—and he is apt to be g -
faced and cven show a slight cyanosis, while the <iii
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complicated by infection.

We did not find in communities in which ash - -
was mined or fabricated the familiar picture of & -
bility and tuberculous infection so characteristic o i1
rock mining cotmmunities. Our observations were =
ported by the statements of physicians practici. .
these communities. All the patients with ashestosis *7
we detected were, with one exception, working stes i
at their trades. In only one case did we find evideoe
of active tuberculosis and that diagnosis was based oy
on the roentgen appearance. Several showed bhea'sd %
tuberculosis.  Gardner and Cummings in their veprst-
called attention to the difference between the actio: i
asbestos dust and silica dust in relation to tuber
iafection in experimental animals, and their nbseria-
tions tend to bear out our clinical study.

In all, our clinical data are based on 126 physical
examinations of ashestos workers, all of whow hud
mote than three years' exposure and who were selecivil
at random. Sixty-three of these presented u roenteen
appearance which we thought indicated a pneumoconi-

ancy o
areas in
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i requen:

4. Garduer, L. U., and Cummings, D. E.: Studies on Expesimental
Pneumonokoninsis: VI, Inhalation of Ashestos Dust: s Etfeet uen
l’rimnry Tuberculous Infection, J. Indust, Ilyg, 13265 (Feh 1058

5. Gloyne, S, R.: The Morhid Anatomy and Iistelogy of Ashestasts,
Tubercle 141445 (July), 493 (Aug.), 550 (Sept.) 1931, A

. 6. Lavza, A, J.; McConnell, W, J., and Fehnel, J. W.: Ffivet. st
the Johalation of Ashestos Dust on the Lungs of Achestos Worle -
Puh. Health Rep, 50: 1 (Jan. 4) 1933,
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" osis, but the syinptoms were indefinite and inconclusive,
E (Ve called these cases first stage. Four presenting evi-
" dent pulmonary symptoms and corroborative roentgeno-
: arams. we termed second stage. Of these sixty-seven
Q@ aticnis. twenty had been exposed more than ten years
B )l thirteen more than fifteen years. We are still con-

¥ tinwing our ashestos studies and hope to secure
additional information on the time element in develop-
ment and the tendency and rate of progress.

Une Teature that has impressed us is that the British
& nesticators {ound asbestosis more severe and more
B cnacing than we did. This difference may be more
& pparent than real, but it is possible that the LEnglish

M- facheries may be more dusty than ours. There were
HE ot available any comparative dust counts, but this
¥ impres=ion is based on their reports and on statements
& made 10 myself and my colleagues by persons familiar
B with the LZnglish conditions. One process, described in
S the Lritish reports as “mattress making” and stated to

. e caremely dusty, does not appear to have a counter-
@& pare o this country. In both countries, energetic steps
B e een taken to control the dust hazard in asbestos
B phua~. <o that it is probable that further cascs of dis-
abline: ashestosis will be rare,

M- in silicosis, the diagnosis centers on the roentgeno-
F o, However, the whole matter of attemipting to
2 mtciprer these films and correlate them with the clin-

2 e -idenee. i any, is difficult and clusive. If, in our
¢ i we had found a more clear-cut and severe type
EE of cumoconiosts with marked symptoms and  dis-

13

abiccs asowell as a distinctive roentgen appearance.
ety eolleagues and myself had been accustonied
to i our previous investigations of silicosis, our
tsl oo auempting to make a positive diagnosis and
estieate the extent of the discase would have been
easer, There is no doubt that, especially in the hegin-
nine, we were handicapped by endeavoring to evaluate
ashestosix with a silicosis foot rule.

The x-ray appearances are not clear cut or distinctive
- asan silicosis, and do not lend themselves to Yeady

grouping into progressive stages. There are less evident
pathoiogie changes in these filins and the shadows are
tiner, wore granular and softer than in silicosis. The
ashestosis film gives the impression of ground glass,
and there is no nodulation with the consequent  ten-
dency of the nodules to coalesce and give dense opaque
areas in the films. The distribution of the shadows is
somewhat different, occupying the lower third of the
hg, except in far advanced cases, when the shadows
may accupy the major portion of the lung. We noticed
requently the well marked outline of the interlobar
septum on the right side. We also noticed that a num-
er of films in cases of asbestosis showed cularged
hearte, and this might be expected when one considers
that the pathologic process tends to constrict the spul-
monary blood vessels as they ramify along with the
bronchioles.”

It is possible that the x-ray appearance of asbestosis
May not be distinetive of this disease alone but uniform
M appearance with preumoconiosis due to other silicate
dusts. Much more investigation and study of roentgen-
Orams of industrial workers exposed to all sorts of
i Sificate and other dusts are needed before it will be
3. Possible to speak definitely on this, the most important
. Phase of the diagnosis of puietmoconiosis.

One thing is certain. The utmost care and patience
are needed to elicit the occupational history of the
Kal7' Dubrow, J. L., in discuscion on McCann, W. S.; JIurtnda, Alberto:

‘":’lflcr,‘ Notan, and Fray, W. W,: The Estimation of Functional
’:’”"U in the Polmonary Fibroses, J. A. M. A. 1033810 (Sept. 15)
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patient ‘@nd to correlate this and the clinical picture
with the roentgenogram before a diagnosis of asbes-
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 presumptive or actual exposure with-
out the corroboration of other cssential factors to a
correct diagnosis. One is not justificd in making a
diagnosis of asbestosis any more than of silicosis in the
presence of a roentgenogram showing no distinctive
pulmonary pathologic changes.

Associated with exposure to asbestos dust is the
occurrence in the sputum and pulmonary tissues of a
peculiar formation known as asbestos bodies. These
asbestos bodies have been described by a number of
observers and are due- apparently to the action of the
tissues on the asbestos fiber. Their exact significance
is doubtful, but it is commonly agreed at the present
time that they are not diagnostic of pulmonary fibrosis
and indicate merely that the individual has been
exposed to asbestos dust.® 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 technic that he employs in the intra-
peritoneal injection of fincly divided dusts in a state
of suspension. Miller defined three types of reaction:
ahsorptive, 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
Aliller ¥ described the cffects of the injection of three
varicties of asbestos; namely, chrysotile, crocidolite and
amosite, Chrysotile is Canadian asbestos and, as pre-
viously stated, is largely magnesium silicate. Croctdo-
lite and amosite contain only a small quantity of
magnesium, containing instead iron silicate in approxi-
wately 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 liave been assuming that the dusts producing this inert
reaction cause pnewmoconiosis of the diffuse fibrosis 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.

1 believe that the gross bebavior of asbestos in the
tissues has further strengthened the value of our classification
of dusts and the intraperitoncal test as a means of determining
the harmful dusts by its clinical correlation. )

Much work remains to be done hefore asbestosis is
spoken of as authoritatively as is silicosis. In the mean-
time, asbestos plants are being cleaned up and the dust
is being controlled. This, together with the smaller
number of persons ewployed, imiplies that there will
probably never be 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 dust exposure, tior 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 exposure to silicate dusts demands
further study hoth in the fickd and in the Jaboratory.

Metropolitan Life Insurance Company.

8. Merewether.? Wood, W, B, and Gloyne, S. R.:
Ashestosis, Lancet 211383 (Dec. 22) 1934, .

9. Miller, J. W., aml Sayers, R. R.: The Physinlogical Response of
(he Peritoneal Tissue to Dusts Introduced as Foreign Bodies, Pub. Health
Rep, 4D 80 (Jan, 19) 1934,

10, Miller, J, W.: Torsonal communicatinn tn thae ~cet--
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420 SILICOSIS AND ASBLESTOSIS

esses in which dust control measures can be readily instituted.
As soon as the hazard was realized, industrial firms fabricating
ashestos took energetic steps to control the dust so that it is
probable that cases of asbestosis will become uncommon. A
recent report from the United States Public Health Service
details dust control methods instituted in an asbestos textile
plant which illustrates in a striking manner what can be done
to alleviate dust.?3

Asbestosis has not appeared to be as serious a disease in the
United States as it has in Fngland, judging from the various
reports from the latter country. Asbestos “mattress making,”
mentioned in the British reports as a serious hazard, is a
process not found in this country. The role of infection in
asbestosis is not as clearly defined as in silicosis and the clinical
evidence available indicates that tuberculosis does not have
the intimate relationship with asbestosis that is so-conspicuous
in silicosis.?* 2

EFFECTS OF SiLicosiS UPON THE FAMILIES OF SILICOTICS

From the carliest times, when silicosis was first described as
a discase of miners, the fact that the wife did not contract
tuberculosis from the husband was mentioned and the many
rccent investigations have not upset this general conclusion.
Hoflman *¢ stated in 1922, "The frequency of pulmonary tu-
berculosis among immediate relatives of granite cutters, but
particularly wives, daughters, and mothers, is much less than,
as a mere matter of probability, would be assumed to be the
case.” This was borne out by the later studies of McFarland #7
and Russcll.?®

Cummings of the Saranac Laboratory, who investigated this
subject in connection with the Picher Clinic, connnented on
the lact that, despite the wretched living conditions, and the
lack of cleanliness and sanitation in many homes of advanced
silicotics whose sputum was loaded with tubercle bacilli, no
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adult type tuberculosis was found among exposed children up
to the age of sixtcen.

Nevertheless, these various testimonices do not exclude the
necessity of treating tuberculo-silicosis as a communicable
disease and of making follow-up investigations of members of
families of advanced or disabled silicotics, to determine the
presence of tubercle infection or the desirability of segregat-
ing contacts from the diseased member of the family. Sound
public health procedure should be the rule and reliance
should not be placed upon the supposed immunity of the
family because the tuberculosis is complicated by or conse-
quent upon silicosis. ’

CONTROL AND PrREVENTION OF SiLicOSIs

The control of silicosis is both an engineering and a medical
problem, as are so many other situations that concern the
public heaith. Bath the engineer and the physician, with their
technicians, have their parts to play. In some instances. the
medical phase may predominate ; in others, the engincering.
but'it is seldom that they can be scparated or be independent
of cach other if a thorough job of prevention is to be done.

ENGINEERING CONTROL

The development of silicosis is dependent upon the dosage
of silica and the matter of avoiding a dangerous quantity
might be thought simple._Tl"l'e lay mind, familiar with the
definiteness of the hazard of carbon monoxide, and other toxic
substances producing acute effects, usually fails to appreciate
the inherent difficulties of establishing a threshold limit for a
substance producing a chronic disease whose development is
measured in terms of years rather than hours.

From time to time, critical comment is directed toward
the industrial hygienist by the engincer because the former
has failed o inform the latter of the salc or threshold limit of
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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 patt to the nature of the

dust that has caused the silicosis. They suggest that dust which is primoarily 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
prophylaxis of silicosis should be contemplated only with the utmost caution.

”

I. 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. It may

be used either by itzelf 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 a textile for fireproof and heat-resistant clothing and other
substances. Lanza™ estimates that there are about 10,000 persons sxposed to ashes~
tos in the United States. Most observers feel that the incidence of asbestosia in

- American asbestos workers is quite low. Asbestosis has, however, been reported mare

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 associated with

~ asbestosis.

A predisposition to tuberculosis, due tg asbestos dust, was not imdicated al-
though it was not known to what extent asbestosis may add te the mertality from
pneumonia and acute nontuberculous pulmonary infections.

Symploms. The onset of asbestosis, as of silicosis, 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 silicosis, dyspuea 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 predommate in the
basal portions of the lungs in contrast to the generalized nodular fibrosis of silicosis

»J.W. G. Hannon, Trans. Can, Inst. Mining Met., 48, 180 (1044).

“1,. U. Gardoer, M. Dworski, and A. B. Delahaat, J. Ind. Hyg. Tozicol,, 26, 2L (1944).

" A.J. Lanza, J. Am. Med.: Assoc., 108, 368 (1936).
" A.J. Lanza, W. J. McConuell, and J. W. Fehnel, US. Pub. Health Repta,, 38, 1 (1935)
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with n predominance in the upper portions of the ung, Brouchicetusis und hronchio-
lectasis are frequent, especially in the more fibrous portions. Whereas the prolifera-
tion of fibrous tissue is eaused by chemical action in silien exposure, it is induced by
mechanienl action in ushestos exposures. Gardner ™ fuoumd that the fibrasis-producing
charaeter of ushestos could be almost eliminated by grinding the fibevs so that no
particles more than 2 u in length were present. As previously mentioned, ashestos is
classificd amony the inert dusts,

Microscopic Anatomy. Johnstone™ described the microscopic appenrance of
the lungs somewhat as follows: in the early phanses of the disea$e there.is thickening
of the alveolar septa which results from fibroblastic proliferation. The alveolar
spaces contnin numerous phagocytes. With progression of the disease fibrusis be-
cdimes more marked; the alveolar structure gradually disappears, and in jts place
there is now dense fibrous tissue, ‘The few ulveoli that remain in the area of fibrosis
are lined with low cuboidal epithelinm giving them an aimost glandulue nppearance,

Seatfered throughout the lung in both the diseased and healthy purls are

' ﬂpindh'-sh.\pcd structures described first by MeDonald.” These hodies nre 20 to
100 ¢ in length and ave bulbous on one or both ends so that LI)Ly uppent chith- or
dumbbell-shuped. They are brownish in color, to not stuin, and give a Pr usuun blue
reaction for iron. Simson®® has produced these bodies in guinen pigs by exper imental’
exposuit to ntmosphere contairiing asbestos, Lynch® concludes that these “curious
budies” signily expostire to ashestos dust but do not necessurily indicnle ashoestosis,

- X-Ray Eramination, For mu excellent review of roentgenographic findings in |
buth silicosis and asbestosis the render might well refer to Pendergrass.® Charneter-
istic differences in- the locntgcnobmphu finelings in silicosis and a<bestosis are
tnbulated below:

Asbestois Silicosis

{"ibrosis dm'uso {lm may have gronsd  Fibrosis nodulur,
* glass eppearance from pleura involve-

ment), .
. Findings may bo vither bilsteral or uni- Findings charactoristically bilateral,
Internl.
Lesions lat ‘i,elv in the lower one half or  Lesions predominately in the upper two-
two thirds o( the lung Belds, thirds of the lung hields,
Emphysema in upper portion of Tung I.mplhl)scnm in lower portion of lung
fiel dy ficlds

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

" L.U. Garduoer, Ind. Med., 9, 45 (1940).

" R.T. Johnstone, Occupational Discasis. Saunders, Phikedelphia, 1092

* 8. McDonald, Bril, Med. J., 2, 1026 (1027).

®F.\V,8imaou, Drit. Med. 1., 1, 885 (1928).

%K. M. Lynch, J. Am. Med. Assoc., 109, 1947 (1038). i .

" E. P. Pendergrnas, “Roentgen-Ruy Diagnosis in Silicusis and Ashustosis,” in AL .
Lanza, Silicosis and JAsbestosis. Oxford Univ. Press, New York, 163,

’

-

R .
I T o g ez e




ue
wal
{3

.
|
g

o . -

DUST IN THE CAUSATION OF OCCUPATIONAL DISEASE 513
Dreessen, DallaValle, 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 &y

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

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

Gardner™ hins pointed out tht any known inorganic dust other than free silic
and the nsbestos silicutes may pr oduce nonspecific dust renctions, us desegibed 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 fn all lmslc rovks.. ’\hmy vauletics of this stone
are known,

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

: l\nu\\ ", : '

W :lh mile—u z2inc 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 ninorphous 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.
Croridulile—""blue usbestos.” It is,a sodjum lron silicate,
Tale—a hydrated magnestum mluale with ouensivo Industrial npphmliun
.- Svapsione—n form of tale, . K :

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

Meerscham—also cnllc.d aeplolnc. Itis (.Iusely akin io Iuh. . .
Serpentine—hydrated silicate of magnestum. It Is a common building stonw.
Sillimanite—aluminm-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, quariz and mics, are likoly
to be present in clays, .

- MW, C. Dreessen, J M. Dllld’\’ullv T, I l(l\\.ml-;, J. W Milker, _nml L 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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