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i ) carding, splaning, and woav-  apd any weihoda of veailation which than {4 s today. The a  show an sxcese moctality from phiblels,
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: In the meantisne, |n Maych, 1928,  The result of this investigation diq ovidonce placed befars the Royal Com- boing & pomparative lndex of the
i ' fhie death of am ashoston worker (ono ol  pot eanchudvely prove that ashesios whision on Metaliforous Mines and mumumm.un
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‘ microscopic sxamiastion alo disclosod  obtained, thon, as to the injuriousness though the ex of Profomor  Evolution of dust s only one faclor,
the presence of the curious bodies, of asbestos dust. Some, il ot all, of Beattie in animals suggest that this though an kmportant ons, which may
: " In 1928, aleo, Dy. . W. Bimson (8) the factors which affcoted the position wayocour.” 14lsonlyia thelast year cause varistions in the phihisis mor-
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events loading up to the praseal in- tion (o anothey poriinens question; both its tochaical and ita intorpretative i» the sams dircclion, and sre mot
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factory. ’ dust [ohalation and discases of the the dust. Thig influcnce has bocn mdbm.w«:ﬂy‘x
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" p stage s reached whon (he lungs can

do Nitlo moro than mainjain {ifs; and
the shoriness of bresth s sxiome.
Evon in its tormninal stages, the discase,
doovitful o the lust, iy masquerade
ss chronie bronchitis, pulmonary tu-
horeulosis, bronckopnoumonia, ar the
Hke.

While moro af laus acute sascs of
fbrosis elosly slmylating  miliary
tuborculusia hava popurred, even ip this
couptry (13), they haye all beea aseo-

: upoa
lungs of thaus axposcd Lo it; but prior
Miehe atoations. that b, in

3

oomnon with sone othor dusts,
13 e
R ks
to obtain oyidonos sulcica (o prove

or disprove this hypothesis.
At the outset of the proseat inquiry
into what, if any, puknonary discasos
workers oxposod to the inkalation of

problows afvesh, and with somplols
dotacluncnf, bocause of the fact that
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TABLE }.—OOMPORITION OF SERPENTINR AND AMPHROLE VARIETIES
’ OF ASBESTOS

poecsuvisn oy

vamgTs

.'°‘ a0 praco] 0| Sined
"'."‘"o' Water

. ordelmabond..|.. hesus

g o1 esn.d o8 (oo ... 1645
wp haod si-u preog...pad..| 338
53 oo | 0 [ms|ngleales] 24

of the world's production of asbestos ie
derived from Canada, and i of this
varicty; the renssinder comon walaly
frow Bouth Afries nad Russla.
WW l‘”.hu‘m; "‘l‘».
elies pontain Jovs mingnosinm snd poun-

. v
gy

watireascs, as well as for othey pur-
poscs.  Both are prodused extensively

Amasite, & somparatively recent dis-
covery, |s found there in very large
doposiis; its weo is stoadily jnoroasing,
the {nitia) diffcultion assoclatod with
the manulacture of toxtiles {rom this
varioly having boea avorcome.
Tremolite, found in various quarters
of the world, hus boen mined in north-
orn Italy since the time of the Romans.
Yis chief use i in the manufacture of
asbesios yniliboard and for Kltoring

Table 1, compiled from various

.......
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spinning fber, consequenily, command
& high pricc—now aver £100 a tom,
The shartage of this grade has led o

jmprovements in manulsoluring proo-

cancs which have gpablod leas expon-
sive grades of Sbey (o be utilised for
spirning, some of which give rise (o a%
increased amount of dust.

. prticlea. T4 s the discaveey of lndus-

tria} uscs for thess very shoyt fibers,

sion of the |ndusiry as & whole. The
spianing and textilo scotion has aleo
shayed, beoause of the extensive use of
the yarn and cloth in (he manufacture
ol steam ings, insulating mat-
tresmes, brake Naings for motor cars,
Sreproof curtains, and the like.

In 1880, throe yoars alter the dis-

had siscn Lo shout 35,000 short tovs, ¢

by 1920 to aver 230,000 short tons, and
by 1025 {o aver 330,000 short topa (18).

‘he imports of asbesion (all grades)
iniu the United Kingdom rose from
18,501 toms in 1922 to 83,520 tons in
1927 (16). ‘The figures for 1927 refor
to Greas Britain and sorthern Jrodand
oaly. Of theus quantitics 8,844 tons
and 3,704 toms, vespeclively, wess
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recxported. Thus the consamption of
ashoatos i this couniry trobled within
five yoans,
The Indusiry
On considering the wees of ssbestos
ona ls astonished, not only af (ha wide
range of articles manufaotured from
this minoral, in greates ar lom
tiom, but aleo at the diversity of indue-
pesy, ithor o oo 1
'y 4 my
matcrial, or as manufactured artioles.

Plisity of procceses and dueis encoun-

tered in the ramifications of the jadue-

try, discrimiaation would have {0 be
u.dnd,udu-l:‘::ltututh
proocases included inquiry.
The proccasea solvoted may b
diyided, roughly, into

g Invelving (he manipuiation
of sabostes togother with othey dusty me-

2. Prosesses inyolving the making up of

Qroup 1 entaile

cance, negligible. Processos belonging
to all threo groups may be earried on {»
the same (aclary, snd workers may

sxposurs (o ashenlog

Investigation into the intrioate ques-

oLy pedaie of s gt
some

cuolluy’,wm p:-mdndiuuho

jn the abaonce of knowledge of fhe

Mdthu::nl“u-mm

)
il
7
§

n
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all yosult fa yariations I the evolution
d“hdﬂhtp_mmhdi,lom&

Variations in the ovalution of dust in

' difforont processes belng of outatanding

importance, & series of sumples of dust
from the alr of workrooms was ool-
lected, by moang of tho Owens job

apparatis.

Population el Risk.—A caloulation of
tho fotal number of workess cmployed
in thse procosscs already enumorated as

TABLE 3.—DISTRIBUTION, ACCORD-
ING TO LENGTY OF EMPLOYMENT,
OF (A) 776 WORKERS RNOAGRD

YR, BUPLOTED i
g

beatos dust is negligiblo, gives a figure
of approximately 1,600; if we could
add to this the mumbor of workers
engaged in handling pure asbestos bor
only, in the preliminary stages of the
proccases included in group 3, we
should ohtain the total population af
yisk from the offeots of aubientos dust it~
aclf. Usfortunately, this latter gure
e uncbiainabile; bat a rough estisnate,

Sbrotic conditions due (o enuscs ather
thah the inkalation of asbestoa duet)
sumbered 383, represcating 18.5 per
oenl. of the population at risk, esti-
mated s above. The manser of
sclootion of the sample must bo referred

to, sinc just interprolation of the -

somilts deponde upos a due

, tiomof fhe relationehip of the sasmple te

tho whola population at riek.
The priusiple of pelecting prienarily

thaso Jongost cmiployod was adoptod;

but regard was aluo paid (o the other
ond of the soale, 80 as (o obitaia infor-
mation as t0 the longth of exposure to
dus} neccssary befors ulfects are mant-

feated, and alvo a8 (o the particular -

procous in which the worker ‘was
oongaged. It wasfoll that, in this way,
the maximum inlonnation would be
obtained in the shortost time.

Table 3 shows (he distribution,
sccording {0 Jeugth of employment
(not nocessarily jn one (aclory), of

LW
Wy, 09

o

h

PULMONARY VIBROSIS |N ASBESTOS WORKERS 07

§ workorn engagol in the proccess
T oeraview, and o the smple of 383
wurkers, distribulod |n the same way.
Tho enarmous prepondorance sumnect-
cally of workom employed uader Ave
yoars in theso processes is sietking, as
fs alao the yory low porcontage of
workers employod ton yoars os longer.

Comparison of tha two puris of the

" table shown that the offoct of thia

mothod of sclootion ia that the aumber
sxamined in oach siccooding ve-yoar
employwaent group in & progromively
greator of the total munbor
which ceuld bave peon examined in
each partiouler group. With a soli-
+ tary cxcopiion, all those cxmuined wers
at work on the day of sxamination.
Not oaly the vajue, but the neoss-

sity, of radiographio cxaminations of yoplacing

emphasized repeatedly by Watkine-

ccptor which is squipped with the
:u—ryx-nyphlt.lldm!th
sorvioos of & consullant verwed in the
asciance of radiography of the lungs are
available. Purthormore, it must nob
be overiocked that such examinations
are voluntary, and not, ¢ In Bouth
Afriea, sompulsory. Morcover, re-
p..udqum‘ruudumh-uo-
oaly yosult in the exhaustion of sl}
conesracd, and much depends on the
willing co-operation of cmployors and

ssaployecs, since tho oaly Quuﬁn'h

# desive $o further (he sontmon wellaze. -

Radiography, thercfore, has a differ-
pat funciion jn thess {nquirics, than
whea it s appliod o individual casce

for compensation or ather fogal pur-

This (unction Ja pot that of
oarelul clinloal sxaminations,
a8 has boon recontly foreshadowed (18,

oxaninor himaclf.

The examinations (sxcopt one) were
carsiod oul at each factory, In o room
ot apart for the pwrposs, sullably
of trafle or from the adjeiniog (actory
was a hindrunoe, but §n one way or
another thous difoultics weore over-
come ec minkmined. .

AR thé seleoted workees wore exam-
jnod by the writer. At three fastories,
howaver, A number of workers wers
examinod jolatly with Dy. B. L. Middle-
ton. [ia far-rosching experienc of the

@ |

T

e

P
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I patbologie Bealed fuberoulosls. That there Is
changos in the luags, theuo, it diminiden Ip intonsity, hup the Sbrosis may po jmplanted upos & (o ful
' duced by the luhalation of v lnuhum:om porfectly normal cheat, in whick cass  an exteasive Alrosis ls clear encugh,
dusts, was of great value, and hie od on Lo the paravericheal dulacus {he proliens of diagnasis ls siraight- aud that mast of it is nop due to ashos-
3 asslstance wasmuch approciated. an srea, above and below, of kapaired forward. In other onscs, howover, tos bs strongly suggestod when sxssala-
Every cliort was made (o complots fesonance, which s much moro sxfen- prosciuting rool changes, 50 common i ation of the lower portions of tha lungs
tho clinical examination of the workers  sive than that usually associated with aa indastris) community, may be pres-  showa that they are comparatively
before the pasct of winter introduced  bid inactive hilar (uborowloste, sat, or the Wags may be already the slightly affcsted. Further help la
diffioultics duo to ophomeral Impajsmont of tho percumsion sote soat of cmphysemn and phronlo Lron-  (hese casos, of course, may be abtained
colda, snd influcass, which would end  fyan found (o bo comslantly mors shilia, o of definite ol puboroulous from the history and aymploms.
$0 obsoure tha main lssucs. Thus the &ﬂdummw;mm.um o thore may be pmassive  Tho third typs, also rare, iu that in
clinical, and two-fhirds of the radio- W& waa thought that ia the oarliesf ploural thickoaing, tho rewult of an ol which chaages following an old maseive
7 e cxaminations were completed of fbrosis i was confined (o eflusion. AN thae cxmmples ploural elfusion on ene side a9 oheours
by the middie of Noysmber, 1628, priog slde, but later, and moro sxtended Bave heon notod [n tho proscat investl-  fhe physieal sigas of any dust Slrosls
to the eoimoncement of abions lead (o the eonolusion . gation, and others will rosdily oo to 82 o reador that skdo usoless clinically
epidanic oarly in 1929, the eaglisst detectabile cascs sre for dlagnostie purposcs. Jf the side
although the signs on (he jef¢ Alihough In mosi, of {hess gascy the  sfiscied by the plearisy happous to be
Crpucat, Bxamiyarsay bide are teunoua. ‘ duat Sbrusis, i modorate bn degres, can  tho right, the ploture ls
; Thia changs js 20 sonsiant that it hag confidontly diagnosed, sspecially plso surisiled by the sormal partial
Foroussion {beom adopted as the mast poliable sisgle with (he aid of padiography, it must be  obscuration of the lf kung base by the
The inhalation of asbestos dusi plinioa] sign proscatod by thia type of adaitiod that tha problom becomas hesrt shadow. ¢
originatcn changes (n the lungs, which qulhmh.nduunlu vocy dificult whon the dust Sbrosis s Those thros types were, with the
may b jookod upon as a moasurs of classified an fibrotle ia ia ab- comparatively slight, and the changes  possiblo axception of the first, wacom-
the offorts of the Rving tiasues to ropel, sonce. produced by other conditions are pro- men, and are menticned merely o eall
or incarcerats, the leritant particles of  Consldering the with nousced and diffuss. Throe types of to mind some of the ways in which an
dusi. Theee changos modify the per- signe indicaling what may be thess cusas have cuuwed most difouily ashestos Slrosis may be masked, ia .
oussion pote. It je trup that the pote “oplurgod roots” were found In smnang fhowe cxsmined; fortusately, greater ot jos dogres, by changes duo
olicited may be similar pn both sides, gabastos workers, if may bo (hat pars- numerioally thoy wore fow. fo olher discase.
but the mole is woi momial. It la  §ectobeal dulnces is ons of the earliont The Anst of these is whero the dust  Onl referonce nood be made
thinner and highor pitched thas sor-  pigns produccd by the inkalstion of fibroais has beon knplaniod upon lungs  fo the other phywical signs found ln the
mal, and there iu & senso of resiatance indicaling congesiive slrondy saphyscomatons. [y scons asbentog Bbrosls, since thoy do mol
imparied o the ploxor . In  phangesin the rool arcas and a choking that, at any rate in the cass of the differ materially {rom those prescaled
other words thoro s & dilfuss, but of the lymphatios with dust. Roflex asbostos fibrosis, untll the fibrotle by silicosis. -Chest expansion b dimia-
slight, japairmout of pesonance. pairmoat of nota, duo 1o kritation of changes goi the uppor , olinloa) ishod and may be reduced to one-half
This altcration ia the poroussion Lhe king tiasuo by dust, is, howevor, an diagnoais of the Slrnsle {a thowo cases  juck or evea leas in sdvanced oasce.
pote, howayer, lg mors dilicult fo sttractive pxplanation. It doss po} ja lmpossible.  Novertheleas, although of the apexcs is eomwon,
rocugnise bosauso it s bilateral, and  [ullow, of course, that workers prosoat- the problom of the diagnosis of & andsometines shows s poculiar featurs
extonda aver a wide area; convoqueutly  fng fheuo signa will sver dovelop & de- fliosis kopleated upon an cmply- diforentiatiag it from that found la
the ald of contrast poroussion ks denled.  nite asbostos fbrosk. B somatoua chest has caused some Sbrold philisis. Instoud of the im-
It is bout elicitod by rapidly, smd  Cleasly, tho physiol signs prosonted oully fa this inquiry, it scoms likely mobile and sunken apoxcs scon in the
very lightly, porsussing the back of the Ly any onse of difuse pulmonary ho- that{t oan ariss oaly under oxoeptional lattor dincass, the apexes are acca to
choat from apex (o baso an each side. dls mat caly may be modified by pirounatances. descond during lnepiration, and to rise
W will be found that the extromo changes produced by sope inforouryont Tho scoond typo of case which has again duriag expirution. scoms
apoxcs yonain clenr, but boluw the lung discase, but, ab jnitis, will vary booa & souroe of dificulty (n clisical {0 indiaate the anchoring of mormial
apoxon the impainncni is geacral. 1L scoording to the state of tho jungs bo- disgnouia s that in which there are aposcs by fbrous tisse In the lower
jncroasce over fhe root arcas; bejow fora the ouset of (ke Kbrosia. Thua, sxtensive bilateral Sbrotie changua due  portions of the juaga. Bouse confir-
P ey
P - 3‘\/(
: (ea_y)/ 21
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mation of this was pbialnod radio- .

logicalty.
. Huscullation
In the majority of the sasce of

&brosis, the rospiratory murmur is
woakenod, much or litle, gonorally,

. Symploms

The symploms exhibited by these
ouses of Rbrosis, a4 might be pxpooted,
dlonely vescsnblo thoss of aificouls.
The distribution of the main symp-

Soma, and of ono sign, syanosiv, which

s includod with the symploma for con-
yoaionss, s given in Tublo §. A foy
oascs have hoen excluded on the
grounds that ona or other of the symp-

the
showod po cyancsls, and only 3.4

g8

-
1

et e s m—————— e s s

PULMONARY FIBROBIS IN ASBESTOS WORKERS i

ocat. prosonted all four complaiataand
were cyanosed, 80.8 por pond. preseated
wo, thres, or four of the five ilema.
Cloarly, nove of the fouy comiplainis,
or the prosence of cyancels, ean be an
jnfsliible indiontion of the pxislemce
of Abwosis; bist the prescnas of iwo of
than, shortnass of broath on alight

Snd ashostog dust rritating, but fo
thin day eannot work with a solion
soutchor (sa he cosssionally doce) with-
ouj procipitating & coughing attack
within an hour or twe. Although he
suffoss from winter sough and some
shortaces of breath, he statod that his

pxertion, and syanouis in vome dogres, change.

ia an ashestos workor, la highly sugges-
Hive, in fhe shecuco of othey evilent
oaume.

Novertholess sa advancod dogren of
fbrouls may be present, and little com-
plaint made. Symploms, unlem dis-

. treasing, are 00 often & funciion of

the ia vopess of the paticat.
Blight dogroes of Slwosls, (00, give riee

. to o symploms, |u tho alacaco of

an jalorourrout jronchitis, since the
yemalning sound juag tiesuc s stit]
pmply sufliciont for aRl purposce.
Cough waa the most frequent symp-
tom, sad was of twa typen. For a few

" weocks after commencing work in »
- dusly procos,

ashestos workors ofton
$nd the dust inritating, and cough

. while ja the dusty atmosphero; this
lasta for a fow woeks, and then umially o

The writor has noliced
this cfioot on himeclf, but valy whils in
a very hoavy cloud of asbwaivs dust.
Tho dust soems to be ounly slighily
fyritang in this way. One or two men
who bad previously worked in colton
eard roaus, of plow raoms, and wore
affootad by that dust, statod that they

" were usaffocled by asbestos duat.

Cortainly ashoston dust dovs not cause
psthuatic attacks Jike thoso seem jn
cotton enrd roon workers. (Jno man,
who migrated from a colton oard room
(“bhard wasta”) nine yoars ago 1o an
auheitos card rooss, on acoount of the

Irvitating efico of the dust, doca pop g

vd.
L1}

Asbostoa dust, thorefore, has only
very mild powers a8 a refiex rritant of
the upper veapiratory tract, and is, in
this respect, comparable to free silion.
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tho latest stages. Only fon (10.5 por
ocat.) were noted as belag thin. Ia

PULMONARY FIBROSIS IN ASBESTOS WORKERS an

4. Ciooss lesions with plevral b and
dioplasemanty dus (o the poll of the Slres-

i sixty-olx enscs of flrosis, in thisty- sad in fhe romaindor of (he cases, siriation The radiographis appearances n the
! three (60 per eoaf.) the cough was good. ' o :z:::;:.‘:(tm Infhe oartior stages are most marked on the
: stated (o hayo precoded the onsct of . There was goneral agrocmont a8 {0  right side at the bese of i the contral ]
mn&nﬂ&.bw‘ln(lﬂw m {he fino and delicate wature of the sono. This ecrresponds with the elin- q
! ve deyeloped contempo-  Radiograme of fhe wer characlerietie moltling. findings. This profocanca for the - '
vancously, and) in fwoaly-ane (31.6 per  fained of 133 workers, or 35.4 .-'-7 (n & i Ay mi side has boen moled also in
oont.) was oither nof motlood uatilafter of the mumbor examine] y Aug. 3, 1920)—while lameniing tha} silicosls, by the Bouth Afrian ob-
the oaset of shartmess of Lrcath, or, () thess, over 400 wors takea by Pr thors has boen, as yot, neithor thnpnor  servers. Tho cases showiag radio-
slthough the lattor was somplained E W. Twialng of Mauchestor, and opportunity o study the changes from  graphle signs of & dust Slrosls have
: of, cough was not ademitted. ) Dr. N. Tattorsall of Loeds, and the avery sspeot, snd therelore his proscat  been clamified in thrde broad groupe.
i Complaints such as “colde go to fhe romainder (axcopt one) by Dr. ¥. L. views may ba modified on considera- This grouping, alhongh wmsdciontifis,
! chest,” and “frequont eclde on the of Glasgow. To alj thros, tion of alf the evidenco—siates: ja convoniont praciically, considering-
i choul,” were not wnocommon, Com- | am ceuch indcbied. Pr. Twialag " the main purposs of this investigation,
plalut of apiiting of blood was excop-  and Dr. Tattersall kava devoted many In gonssal my aplaion is that the sarti- Jndeed mors procise clamification
tional; and in sN osses in which this hours o the jolat study with the write olages are meb wsdle-  based on the partiodlar radiographle
complaiat was mentioned, the sxcitiag  of the radiograms, snd have drawa Ingically, bhut that the stage of Ass dusly  ohapgeq noled might well be misload-
¢ause was, primarily, some discase frocly on tholr wide oxperiance of radi- otippling is slmest oactain b b sventually Lo o4 (0 nrasont time. 1
Other than the flrosis—s.g., In ons, it ogmphy of the chest in furthariag (he PeTble b o ey bt et iy Much combiasd dlisieal, radiologie,
was dus fo pulmonary fuberoulosis; purpose of the Invesiigation. :.m,.um.'ap:rbuuhquiuoq and pathologle study is yequived into
in anotber, ik ooorrod ouly dusinga  Dr. R. 8. Paterson of Manchosier, to dotos T the whole subjest of thoss fine Lypes of
prolonged attack of pleuriay; and in & (00, addad his experisace te o fiaal Boma of the other came showed & fow  Juut Alrosis, which have heon noled In
{lird, the hemorchage was gasisis Iy  review of the Rima, and Dy. K Pareley, grouped ooloms, liks tossties 06 boopard  yoppory paposed mot anly fo silicnte
ofigia. Cyancels, s velualle sign pow of Oaisbridgs, et hle asdstancs Sach enmpa e et dunta olher than asbestcs, but akeo fo
when prosost, rarely amousis (s mare in some difoult Slne; :“&'mh-mm othor inorganie duels contalning mo
i (han & duskiness, or slight bluonces, of 1o both, gralelul acknowledgment ig 15 the ssbastes cases | sogard them as bolag  silien, bofore i will be possible to ;
! the lips; it contrasta, however, with the - groops of primary fobubes makiog Up &  classily the radiologio changos as kas :
gonorsl pallor of the fade with which  The standerd of radiography was the walle of whish sre infltraled. 100y done 0o sucoosmiatly by the South ’
it is ofton amociatod in those casen. very high; indoed, o high standard i They osctaialy soom i corrospend o shae  oi 0 wirkory fa respoct Lo ailicotie '
Cyancels in mone dogres was noted Ia  indisponsable, i It fa dosired fa trase VHE the ioreseetie luions ssce b b brosis o
L o, e e s o st | "t Th byt e b '
- a - buced asbon- sald-Sadd ounumun la fibrosie
: l ﬁmulbmh.uumym tos. by louk s tendeney to aveld the :nu:mt :whuo—ho-ﬂn
Co sud go. The fias are suporficially, but ol detinatly oA} ikiagraa, the de-
. Pain ja (he chest lo parcly com-  suporficlally, eomparablo et e T e e ot gmud‘.‘hm auu;‘:u-
P plalncd of, and thea K is ususlly dg-  In the oarliost negatives studied with t inte woll-definad sisges, bui  can be asseascd by somparison of ils
i soribod as “tightnss of the chest” Dr. Tatlorsal, & charnoteristio slig } Whink we oo recegalee: ploture with these of etand-
, “'woroness,* or “aching. [t wasnoted olwouration of the luag Siokds, & goneral ). A vory doublivl stage of lacrsseed ) ylootia Alms, is untonable.
i in 10.6 pes asat. of the onsce. lack of translucency, was wotod. Thia Wasar sisiations. ppleq  Ab loast two gomoral types of pul-
; Wall-uulwdohbuqduuhm appoarance, for want of a better form, 3 Jaiddy deflaite fan dusiy oty monary fbrosis oauwed by inorganie
- wasnoled in & fow cascs.  Tho gonera| was donomiuatod ae “yoiling.® Dy '._' m..ms...uﬁwlhm dusta can be rocogmized. ) 3
o satrition Is hurdly affected, exoept fn  Burton Wood has indepondently sclaglons. ropreseanting $he purdy peribronchial ]

oc it may be that all duet Sbeosia will

oae, the nutrition was very poor; in  Dr. Tattorml abio drow atteation o Ing lesiase. bo found $0 approximata more or loss
tweatyoms (221 per cent.), fair; the mors os loas rousded “whoeie® of ey iedatte " chossly ome o¢ the othe of thes two :
[y
e "i
! - BNS |

L}
)
o
o
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34 THE JOURNAL OF INDUSTRIAL JIYGIENE PULMONARY FIBROSIS IN ASHESTOS WORKERS a1
types.  Theso types are (1) that plo- O studying the deyelopment of Gt siags changoa and tho oihor and by the time the slags is roached
duced by combined silica dust, an ashestos Rbrouis as dieplaycd in s sorioy 1§ dofiaite second stage appearsnccs. mmmwm»::
example of which lo socn lu asheston  of radiogrums, and cepecially in the fow Of the mon longost at work, one alter in varyiug degres, positive, and
Sibrosle, and (3) that produced by froe  availuble Lakon & your or mors bofore & sovetcon yoars' cooupalion showed sadiologie plsture is recogaisable, the
silion dust, ropresontod by silicolis fatal tormination, ome eannot help donite dilfuss, ‘solt’ spols fibrasis la not i its lncopiion, nor aven
Sliasls. asking the question, “What f fhere throughout both kings, and anothor {a s carliest stages, but is developed
Thess fwo types, whils resombling hore whish could have this olfecs]* showed about the sumo appearance and fairly widespread.
one another ia olinioal signe and symip-  The answor is that {he damage to (he after fourlecn yoays' ocsupation.  We must, thorelors, recogaize an
toma, diffesr wmaterially both in ‘K Jung ls much than it appoars Lo Vory shight modular shadows were earlier siate whon the Slrosis is pressat
nature of the lesion produooy in the bo whea judged by the wlivolis stand- found in one man aftor oaly two yeurs'  in alight degres, and also whoa thore ls
lung, and in the character of 1he suso-  ard. Asbostos Shevais s muck more oocupation. Mout of those second ovidence of choking of the lymphatics,
siated radiographle pleture. Thus, diffuse; it sping ils fine wob, as i} slage cases showed aleo wellnasked and ol a measure of pulmonary catarrh,
stlompls to wolgh, comsclously b wors, grisscroms throughout the Jung, Srul stage & still prosont, This stago may be referred to conven-
uacousclowdy, sshicatos fbrosis, or sny  savoloping aad oventualy sirangling a porsistoncoof freadrainage  jontly as tha prefilirotis wiage.
dust fibrosis othor than allicosis, by ¢he witimate lobular structure, rather hidumward. Inallinstancosthe nodu-  The jadications of (his stage are
monns of the siandard yadiogruphio fhan dopositing {tacll in Bumerouy lor shadows were oharactoristionlly (adofinite, and some, at any rata, mof
changos found in ailicoais, is unsound more ar leas isolated fooi, e in silicosia, tsol)’ and) varied eondiderably in sise.” spocifia.. If, hawever, they can Lo
and is likely to load o a misconcoption  Thus, at nny raie ja the loss advancad Thoir frat slago apponrs {0 dolormined and applied with enly a
of the potontialitios of the dust in yues-  siages, the radiologie of the with stage |, snd thels sceond alage  moderate degres of accuruay, informa-
toa, lealons duos not impros the oys, unoon- with stages 3 and 3 mentioned above.  fion of pustionl value wilj be available.
Badbam (8) gives an example of this  aclously viewing if from the slandpoing It appoars from the contoxt (hat Efforia have hoon made, therelors, Lo
source of ecror ia roporting the unet-  of ailiscsls. thene observera regard ashestos fbrosis * distinguish workers fa thie dm
peotadly early doath of 8 man alfocted  The radiographis plotars may show 48 bolag really & silicosis due to adenix- mmmmﬁ
with a fino fbrosis cuused by an orthe-  soft and fairly coarss podulation, bub iy fure of free ailion derived frum the tweniy-one workops out of 363 exam-
clase basalt gonlalalng »o froe silich. e noversolmpressive as the podulation priginal rock—y view difioult fo sub-  (nod (5.8 per peal.) wore 80 elamified:
Refesring to some of the radiclogle in s sificotie fka. ' ’ ctiieet L .
differonces potwoon (he fias fibrosis of  Paradaxically, the distinolive fes- Burton Wood (19) in » seciea of &(- poveey Braminali Ne. Cot.
usta ofher than ation as the Bodubdr  furs, both ljaioaily sad puliologiculty, teon sklagrams of .ashesios workerd g, | ........... " M3
, fibrosis of quarts dust (i.s., true sili-  of tho ashostos Bbrouds js its wniformify. potea: “The most noticonble fonture of Profbrotle sonditiens..... 2 5.8
1 ousis), bo states: The modusty of the sympioms; the skiagrams of workers axposod Jopgest ) Boaminetions
. waobirusive, but diffuve, fmpainuont {0 ssbestos dust is the presonce of (123): o s
Afarsover, the searse Shcacks of siliss gave of (he poroymdon mole; the hopio- shadows suggeeting & diffues fbrows  Fibessle...... .“
s of narmal luag, whils the  gencous atippling of the skingram; al sficcling chiofy the lower wo-thirds  SgEllns SRS
f ; Siae Shresiy s wablorm grasulde ooy frugpneats of an catity, uasisiak- of the langs. The fine quality of he Brosle..cociranarsansene - I ]
' moltliag leadlag o the sonsiunion whish 6 Lyl L cnubied, buj salgunaie shudows is worthy of note. Boms of
prubally srrenseus (hat the astus) duyelog- iyed, 9 . . Many of thaso eases presont & slight
ment of fbreus tissus was greater in a Whoa divareod. the oascs exhibit a ‘ground glase’ of note
nodular Sbresis avsilioesiathaninagensral-  Ouly two roforoncce to the yadio- appoarsnce, though on clase inspoction diffuse hapaimment "
leed fae Sbrusly ssused by silloates. T» graphlo apposrances of the ohoat in fine moliling is ovidont. . . . when —perhapu better "m“!
e b apy bhat the l.'.'; asbostos workers have hoea trased: more definite motiling is prosent i incrcased scmse of resintance Y
e Wt one ia by Pancoast lacks the soarse quality desoribed in  porcussion, mostly of tho right lusg,
la & soarse Bbresls when hoth are wol} s yeport by and ab loust aa with the lcft,
' developed. Pendergrase (J0), and tho other in an the skiagrama of cheuts showing pacu- Mm
| et it b et ot P e B o i ) TS
PR B ¢ in prosen and togother . ¢ ’ 3
ORYs juquiry amply confirma this genoral with Miller and Laudis oxamined “47 Clearly, the maturation of asbeston uuyw-dyunmhl:ow:
] Slatement. asbostos workors, 3 of whom showsd - Slwosls ls spread over » poriod of yoars,  radiographioally, but only by means
o L vy ,
" May, (09 LY .
N ' | oM ay s
o g (&Q’JP- N £ 4 1
‘.
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[» . compariecn with & rediogram takea

E' priog to commensing work with asbes-
’ toa. By sucdhy means the earliest
" stages of silicouis have boon worked
! i out by the Bouth African obeeryers.

Thore, the padiograms tuken st peri-
. odije six-moathly medical examinations
oan always be compared with initial
radiograma taken befora the emiploysce
sre pormitted $o work uaderground.

b ————————— - . . o
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goup is dimalesed from say fusther
sopsidoration. C

A genorn| summary of the findings In
the 374 workers who were examined
elinjoally, classified under the most iny-
portant lesion, s presonted in Table 4.

Juroarnanivy Casms

The salient points of & few cases are
et out balow 1o iflusiyato dlinion) and

ABLE ¢ L ]
TABLE ¢—GENERA %g&wﬂm OLASSITIRY PHPER e

cases | TB8-
o

1

| rovuen
i =TT

fi

TEA. IMVIOTED :
0. BRAMINED

Dus 8o Asbestes

i
il

Other Lasions

® | Dus to Ashasies
® = &= | Dus to Other Comsns

BwS®® | Dus e Other Camses

§ q;;!!

In othor easce included in this group,
diffuse woakening of the respiratory
munmur was poled, with fine siicky
rhles in the yoot arcas.  As prescat no
stress can be laid wpom this group.
The olinical changes are so
marked that until pomparative radid-
o ’ graas are availablo it would be unusfe
TR to draw any deductions.  For the pur-
- posca of this Saquicy, thersfore, this
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" Totak........ D tlsfrleal o In o ]s

Perseatage...| 1000, ¢ a.1’|. oy rERen ey

L + One sase of thiskoned plonra dus to old guashet wonad. .

P S One 0000 of sonphysema dus (o gamiag. o

otbor foatures. Five radiograms are
yoproduced (o illuetraly the yadiologie
appearances of some of the saace.
Thers are h

, In

8 HESTD mmm

o Tt A8
slightly mWhmmqm_

inches. Ne buepal
nate b detootpd.

The bovath sounds in the

b of the

4
F
onged are delected.
The skingram (¥ig. 1) shown an wndes 7
dugron of striutien and fne moltling n the .
sontrnl sanes of buth hengs; snlaifiod glands - ]
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sonts ab the apexss. The ense was dlag-

e should e with Case
This sase

(X UIM'MII!:-‘::;‘ O ()

" dunt sxtending aver u few yoars; in the pres-

‘sl onse thare wag axpesure (o & very much

f
¥
F
i
5
4
i

uhowed & dofinite dilluse flbrosis with nodu-
lation. Thin is » onse of fibrasis in the sasly
adjvaneod wage. '

Casn 5.—This mun, aged 41, has Losa

Yel. 3
L

s
&
R
g
Y
v
X
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Gnally to » (atal torminution, oven jn
the alwonos of & suporaddod fuboren-
lous infoetion. ’
The prisnary offvol of the Rbrosis
woull appeur to bo that of
daloctive noration of the biuud, romil-
ng in an addod afrain on the heart.
For wuny years, and aven with an
advanoul degres of Sbroils this may
bo of litth ineunvenionos, provided
physiand exertion ls Yaitod, s noule

TIE JOURNAL OF \NDUSTRIAL JIYGIENE _

l U
et ey
OCCURRENCE OF PULMONARY FIBROSIS AND OTHER - ;
e PULMONARY AFYECTIONS IN ASBESTOS WORKERS _

E B A. Measwsyuss, MLD.
M. M. Modical {uspector of fasterios . :

- Monsin ANaToMy
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changes are prevont and alf grades of
Lronchicctasls may bo scon, ja casce

- Glled with pus in which the original

bronchisl walls have bocome eonvorted

and granulution fimue. Many of (he
smallor nricries show oblilerative cml-

Cowmparing these lurge pasticles in
the Jung with thoss found in nabestos
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dusl, olous rescniblance in sizes, shapos,
and colors is appareut. Theye are the
‘samo black, biuo, brown, and frams-

trypein, er.:u Profeasor Stewar}

poiatod out (1938), if & muoar j inade
from {he cut susfaco of the fresh hung,
thess aro soon in myrinds. The
huger bodies measire from 20 o 100
wicrons ar move la longth, and are of
s golden-browa color. They may
have single olubliod omds of may
appoar as clongated dumbi-bells; some
are Klamentous, while olhors suggest »
series of disks.

Single cuceal and apore-like forma,

and aggregations of thess, and strepto-
ooccal forms sve mob saeommon; the
colur varios ia the mualicr $ypos frum &
vory pale yellow (o a yellowlel-brows.
e bodies do not siain with any of the

tho work, but 1 will meation & fow poy-
Uinent details of intopeat.
" Profemior Blewart suggested to me
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39 and 50 to 50 have inoldence rates of
30 por cont. and 37.9 por cout., reapoe-
tivoly—not & wide difference, since the
goups include workers in various
procceses expoved to difforont congen-
trations of dust. Moreover, the aver-
age loagth of employmont i theso twe
gruups, axcluding the cases of fbrusle,

TUE JOURNAY. OV INDUSTRIAL JIYQIENE

fibrosia in age group 20 to 20, has heen
shorteped by incroased y

suscoptibilis
at ages wader 30.  As, however, the

average ago of this group of cascs of
Sbrosle ls 20.7 yoars, and] akio booause

TABLRE 5 —DISTRIBUTION OF WORKERS EXAMINRD WHO HAD BREN
EMPLOVED FOR FIVR YRANS OR OVRR, TOQETHER WITH CASES
OF VIBROSIS, ACCORDING TO PROCESS IN WIICH WORKER

WAS LONQEST BMPLOYEDR
PR p—— u-u-u-m:
el o I e e
" | of Oronp Fiheoula Filrods .
b Crushing, spsulag, dislnte-
grating, and mizlag........ a L [ X] (X ] 0
& Capding.........oc00n0renene » " “.e [ A} ('R )
3. Bplaniag, twisting, doubling,
wlalting, sfs.....0ooeeees ' v 1’ " L X} i
t :uu'::tu w 7 "y 18 e
AN O, Lol nl o @ wel iy
8. Cloth woaviag............. » ) ne (X ] u-l :
b. Band weaving........... ] ) 4 ne »e .8
o. Clolh and lund and wa-
 clamified woavers........ 1] 4 L X ] 18 (I
4. Warpers, beamors, joam i
funers, shargs hands, .
and sthors gavosiaied
with wegving......c.oo » 11} "o H wy ,
y procsases aad : I
workors.......ieinninnen ] n “s (¥ ] T
Total....couiverniinncnninnne . m ] 2 (Y] ns

than the average Jongth for all the
enses of Sbrosis (13.5 years). -

devolopmont of fbrosis ls shows by
young porsous, unloss it ls consldercd sion. Table § shows the distribution
that the figurc of 8.7 years, tho avoruge  of 274 workess examined, and of those
jeagih of cnploymcat of the casen of wlﬁﬁbmh,smﬂqt«@hm

o aleo similar, but conslderably las  The offects of beagth of ewploy- .
mont are such that sfter five yoars'

the incidoncs rate of fhrosje

No specia] susccptibility (o the wmounts yapidly, sad aflor tew yoars

inoronscs akuost in goomolrie progros-

44N
Juas, W08
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workers sxuninsd, who bad boon
rﬁbﬂ”""“l‘“‘" yoars, jo-
asion of fhis group of workess would
paly have lntpoduond & yaryleg sourod

of oxror.

;
|
g

Delioved, sosse offect s vaising the
::.mm;dwta&bl'ﬂl‘-

E
1
l
!
1

workrooms, & susbor of s~
:l.:;-ltwmhkﬂ.“"""“""“""
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: TABLE 0—EUMMARY OF DETRERMINATION OF DUSY CONTENY OF
. -~ ATMOBPHERE OF WORKROOMS AND OTHER PLACES
|
i samabed e i | aem | aew'
ar+ind frrmtra % [ouve] ™eae | ccus | 2. aun [1.4n aup
aackes | % 00E | ruu a0 | susun | wesns
on wey
.12 w-.‘. ; pasagoway bolwosn| Voo Yoo 2,198 [ (B ] L ¥]
s Ne Yoo | 1,86 | 050 | men
t B & Maumm..m Ne¢ A O] 1,758 [ 8] .y
¢. 1/1 | Opening Yo Yoo | 3,984 [ X n?
§. 1/8 | Bleviag;shavellag Sbesonte | Ne Yoo | 2,08 ne [ X )
slove
6. 1/8 | Plalting Ne Ne 8,07 [ X ] 9.0
1. /1 | Ofiee o | ese ] wee
5. ¥/11 | Oes 1,48 0T 0
9. 3/} | Cloth wenying Ne Yo | 8] MmO ] e
0. ¥4 | Splaniag Na Yoo (X 03| 00
1. 2/00 | Maticues making; flling Yo Ne [} 2 [ B
13. /8 | Maticons making boating, Yo Mo M| sl ows
1. M7 | Mattresamaking; i Yo Ne | toa}] oo ne
1 39 | Matussmeking;altopMliing] ¥ob | Mo | J.24 n:x "4
L™ wet Ne m | sse | wee
: L4 Ord:"u Yoo Ne 3,3 n Ne -
. 3 Cuarding; bejween ::‘* :-, Yo :.: :: 23
" Onrding; fosding « L] (] . . .
19. /8 | Ofes * - ‘ T 1] 003 | g
2. (1 | Matirvas maklng; Siling No | Yoo it | o3| w3y
} 21, /1 | Mattrems making; Alling Ne Yoo 1.9 teen | ceens '
22. /3 | Rmpiylag satiling shamber Ne Yee § 3,000 N
. 23 4/4 | Bame Ne Yes (%)) vaoe seere
+ : NV “““ sostions; lovaling No Y [ X s | eeres
: 5. 4/ba | Cardlng; side ol dictyonrd | Yoo | No | ne3 ] ... | ...
! 30, /8 | Qarding; end of dless onrd Yoo Ne -l ..
. 9. 4/1 | Oarding; lesding eand A ) Ne el ... ...
— 2. /9 | Cloth weaviag, yery slighily | Ne You | 3,80 . o
to 2. 4/18 | Cleth weaviag, demp Ne | Yo | w8} ...} ...
: 0. ¢/11 | Bealding Ne Yeou ] ot
X 31. /13 | Bplaaing Ne Yo 54 . o
S 8 13 | Ofiee [ 3 T
©s L - T} mmvhg. dey Ne Yoa 33 | ... ] ceeen
- 3. V2 wesving, dey Yo Ne [l .
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is ncourate onough ss an indicator of
" the loeal sonditions at the ipument of  on tho beuis of amount of dust evolved,

28 THE JOURNAJ. OF INDPSTRIAL HYGIENE
about 80 wicrons—bup about 0.5 the dust content of the

mioron braad, ars found jn mamborson  suck ss that producod by whoveling
the smuple, togathor with the biack, asheslos Bber lntq 8 suck—onn be
brownish, aad yollow pustiolcs already  dotoctod and esthuated. 1‘5&!-0‘
montionod. Thegroatmajorityof the great Imporiance since short, uj
sploulos are found brokes down iato  pepoated, exposure (o mamive concon-
particion of the order of 3 microas and  rations of dust is agroad o bo very
Jow, many being ubout 0.5 micron and  hannful. Counts Nou. 5, 33, 33, and

moro or Joss rounded. The propattion 43 in Table §

|

of elongated to roundod particles scoma " waoful work can be dons by means of
to vary in the dilforent proocssos; for acria] dust sounts in yarious dusly
example, & groater pruportion of olon-  procomes {n the sams (aclory, and by
gated particlos ja fousnd in tho air near  comparison of the resulfs. .
dry cluth weaving than near & spinning The eounts sol out jn Table § are
frune. Woaving damp reduces the  derived from cight difforont faclacies,
propociion of dongated particles. and it Is & matior of interest $0 oon-
This yarioty of microscople spioulos, siler whether sounts frowm diereat
particles, and froquontly some cotton  faolories can Lio direetly compared with
Sbers, found in tho samplos of dust col- oo another. Sirictly they euanot,
Jected in the Owens apparatus, yesulis since the conjont of macke particles
in & toadeacy (o shuuping on tho cover  varies in gack group. The diffcully
slip, making counting, sspocially of the  wilght be obviated Ly counting onaly .

2 1
i
I
i1
1

higher

oxtrome diffoulty. Wy*,:kﬁ
pariof theslot of the apparatus
upwithdust. Thoeleot of thoclump-  duels; but it la mot no casily applicable
ing ia 10 roduce the sounts of all excopt (0 sounis of ashestos dust, which con-
the Jow consontrationa. - taine mumbers of binck and Lrowaish

Infiucaced by loca) air eddics knd eur-  which are mot quick _
rents. ltu,tuamb-uplc.wldd from muoke and farry particles.

5
E
%
F

sumpling, but docs not give & picture it ls moosasary (o take sorial snmplos af

of the average stata of the atmosphore  {stervals corrceponding (o the details .

during & poriod of time, aa doow & and ocomplexily of (he proceace.

Tho apparatus kas, howover, many treus waking, mixiag, grading and
advantages, including thoso of ocon- Wywﬂh
veuienos, quicknoss in operation, aad
direct examination of the nature of the rises and (alls raplidly in a compara-
duat. By serisl obscrvalions, (oo, tively shor) spaco of time, many mope
temporary and local large jncrenses in ojmoryations arv neocusary (hroughoul

[
Juna, W03
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it b et 2 g e
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by band, with s oudof  widh a8
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it ety T 1015

Tho clumpliag
"‘“.:‘..‘."‘""""im.uw-a: o
“"“"'”mw::u'?ﬁm Drocomses, and furthey
m&u y too low. V’x:"""“"‘
nounts of asbeston partickes of
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Nﬂlh.““l"mw,l’ the sance of Abrosls ) ) e
ey shoved 0o on ar marsof d b swrirad I bt oy | ST 2 praiaty s 1 b0 o e v v 3
regard “" . from & 10 10 yoars; Those pathologle and experimontal by postmoriom examination; in the §
dehmt-qmnh b0 of these enecs, one employed for § palings saggent {hat the (ahalation of other two sasea, confirmaiory
- '..vnrhﬁ-‘.' oo m:-“hdhrkn dm Mu.... idonce w«;.uu:n-ﬂlyhuldr :
ey i mers plent ey oo b (10 Yot | oot sk st st faand f g o S bt
#ther {actocs, mich as sancontration Binson posksen an suls type of Sbrose come-  in which desth soourred jn 1620, The
dust, bolog squal. Thars b neon®l F-W. (8) sxamined the Fanilie 1o that formarly noted in  delais of oee have besa published by .
* s now no ol & ginea-pig which had bove Bouth Africs afiec ropeated sxposurs WMMP-‘?(&PM-:“;
Yo m

doubt, howsver, that hoth ehrysotile mentally dested b g d bous expert- \h Africn o _
v will produce Sbrosks; m“s:.'...a.,zm““""" :ouﬂnmd(mdlu. examinations

aonparatively ebruary iy da which ocoourred onsea, and in all, the presence of
mwjdazl,m:““ﬁm u-u-mr o Aok, 102, .e::uy":‘&-tn«t:.m ::mqmvumm J
80 slosely (8 jfa ehosnloal Mm o (rom other sausce in donth i from two to four yoars. oulasia, was verified. n ane cuse, the
conatitution, auq in the sharastarietios M“'h.m' Ho states that pie- The awoust of disabloswont pro- pubmonary fbrosis was the
m“mm|‘-",|. that thers be aralisod fbrosis. 8 slght goa- duood by (he dovelopment of pulino- sauso of doath; in oas, information as ;
doubs, aleo, ﬂrm: WMMNM". nary fbrosls in hese workors ks surpeis- 10 the extont of the Sliravis has not yol 3
fodt. v mative ssbesias ““‘h"“".' Ingly slight fog & pasmber of yoars, sven Loon obiainod; and ia the third ease, &
' Wb j S— l\lal:.m Wil workecs; one had more 8 than le generally the ease in  lobar prowmonia was superisaposed on
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