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. REVIEW OF OUR PRESENT KNOWLEDGE OF PNEU: +iinis siiln,
VIOCONIOSIS, BASED UPON ROENTGENOLOGIC™ ©- - .5 ¥ %t
STUDIES, WITH NOTES ON THE PATH-. & & s w L ieiss
OLOGY OF THE CONDITION® AR AT s

BY HENRY K. PANCOAST, M.D., Loty

AND -

EUCENE P. PENDERGRASS, M.D. ‘ S

Departmens of Roentgenclogy, University of Penasyivania ~ T ‘.' "L

PHILADELPMIA, PENNIYLYANIA

HE word ‘“preumoconiosis” is of

Greek origin, and implies 2 condition
of the lungs arising trom the inhalation of
excessive  quantities of dust. The face
23t damage to the lungs may be wrought
sv she inhalacion of certain dusts has beea
wcognized for many centuries, but the
sact type of dust or dusts responsible
‘or tae pulmonary changes and the nature
af the patnolegical processes induced are
Jf comparsatively recent knowledge. Sys.
'ematic roentgen-ray studies, painstaking
sthoiogical investigations following autop=
set 2nd abundant animal expertmenta.
non thmughout the world during the
ust ten or twelve vears have led w0 a
wry exact understanding of this most
Aeresting condition,

Amerca (s far behind many other
cuntsies in the methodical study of
sseuzoconiosis and the prattice of pre-

‘ennvs measures. Comparatively few svs-
it investigatinng have been carrted
Ut i 1916, one of us, in conjunctiva
ma ' -er and Landis, instituted clinical
g : :zenniogical investigations of the
am vorkery in g larze aumber of
dsv cdustrtes, and  our preiiminar}'
e o oublished in 1918, These
e -¢ Aeen carried on intermittentiv

3¢

. -

1

ever since.’ The United States Public
Heaith Serviceand the Bureauof Mines have
been carrying out 2 routine study of dusty -~
occupations, especiallv mining, for evea:

a longer pertod. Their arst report mcluding
roeatgen-ray ooservations was mage by
Lanza and Childs’ in 1917. Jarvis and ..
his coworkers’‘¢ have contributed much
valuable data from tieir studies of the -
granite curzers of Barre, Yermoot. The
experimental work of Gardner,=3 Per.
mar*® and others has added much 9 our
knowledge of the pathological processes -
invoived in pneumocosiosis, We can be'-
justiv proud of Milless™=9? for the wone
derfully clear knowledge he has mparzed -
to us of lung nistology, and pardcuiariy
of the lympnatic svstem, upon waich to
base our concestion of pulmonary pathe
ology. Notwithstanding ail these and
many other Amertaa ontridutioas, the
amount of work iccompiisaed in t3estudy
of pneumoconiosis in thus country cannot
compare with tae extent to which tRe condi-
tion has been studied 1broad, especially
in South Atrica, Australia and Great
Beitain, Naturaily, in the lateer country,
especinily, the concentration of dusty
industries has been 1 defmite aid 0 all
observations. [n those countries aot only
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A Review of Our Present K

Fapirugas. There were no symptoms

jerudle ©© the aDpearance. On inv .
ff,.,,, they found she had worked tor

ars handling and helping in prins-
jgg vb vigarette packages on which there
w15 considerable bronze work. Tae
gaterial was used in liquid form and was
ireqnertly soiiled and dried, leaving a fine
Juss. Atter 2 dav's work she couid taste
qetz: And ner sputum was said to e
srownish. We are lamiliar with this case
L6 +-n vouen for the ibove statements.

[n connection with mewl mdustries
ve have examined a fuw stove piaze
qoviers and foundry men wheose lungs
pave >howed weilemarked second stage
chaizes after & numbder of veary’ occupa.
Son. Ve have rewacded the appearances
5 003 likely due to sind.

BRICR WORKERS

_ The constituents of brick are suitabie
for the production of pneumoconiosis.
Clavs contain hvdruted aluminum silicace
«ith more or less sand or free silica and
1 few other ingredients. Sand is 2 necessary
coastituent of brick ¢lays and may cone
atute quite a high percentage. Fire
hrick mixtures ususilv contain more sand
:han the ciay for building bricks, and the
constituents are often mixed dry.

Middleton® reported silicosis in 18
dfica brick makers. Purdy*! quotes Collis*
a5 stating that almost pure silica cccupa.
dons like silica brick making have 2
aigh mortality from tuberculosis, while
~ith workers in mixtures of silica aad
day a3 used in ordinary bricks, the mor.
aiity is very low. We have had no
erperience svith pneumoconiosis i brick
vorkery. One man who had worked con.
dnuousiv as a brick maker for forty yvears
¥is recently examined by us and no
caanges of 2 silicotic nature were found
a the lungs. On the other hand, we have
3een ld by other brick workers that many
of their companions who had worked in
ae :ndustry for a long time were obliged
10 vr~g because of luag troubles. We have
e informed of one individual whose
ocev-.ation was the replacement of tire
e, in a steel mill {urnace and who
clinical evidence of advanced

o, d

3un.nary fibrosis after maay years of
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nowiedge of Pneumoconiosis
' . L T N
such occypaton. The dust-wvas' ajwiys.
very deass and' 3e'had: worked longer

-

ST

the job than any other man 2e fmew, alf YN LT R
the others baving been abliged . 's@yp . Lo e 0
because of iung woubies. IR SO T A R A N
~ e e s A
7 CEMENT, VORKERS .7 WiRe LR T .-;,3 i
_ Anyone who bas seea 3 cement fictory .. 1. :.;‘;;’,};)‘
in operation Knows that it is ofe of the . ..¥% - oo R e
mest dusty of ail piaces, and Yez the &\ L. . 0 “Aned
industry cansot be regarded a3 2 hazardous..:. L~ tngry, |
one from the standpoint of gmeumocoe .Jiv.¥ oI Fb |
riosis. There are several distinct gecupas-.” Lyv» .. i o |
tions in :3is industry; especiaily” those of - . ¢ W viSalie
coai  handling, rck grinding, cememe <+ Y
grinding and tae packing and Randling &f ™ - 71 ThERAE
the fnished product. With Miller and. - ;' = “Fvswsy |
Landist we examined 20 cemient workers. .z *0 Emaloy
several vears ago. Five of these showed - * ... S i 3%
possible “Grst stage changes 10d the other © . ¢ Sidtwn.
; definite second stage  appearaaces.”’ - ‘A.-‘.'?-:é‘,‘:?:_f .
e eariiest second stage changes were ) ... gLig= e
found in a packer afterseven yearsiocoapas - vt Lt Ko avAS
tion and were stight oniy. Of the mem .. . - GI3&'
longest at work, a cement grinder showed.. " - ¥ &Lz
slight second e nodulatton after eigha, .+ ¢ o=
teen years and a kiln rcom man preseated. - D f ipma
very definite oodules after ninetesn vears,: P s IR
All occupations showed some chinges, .0 ! Ti; it
One would expect :he grestese’ effect . - ° "= Tt ™
among the rock grinders, slthough.the .4+ * . i&i%.”
rock contains but a co tively small ¢ TR
percentage of free siiica. We cammor, of "7 | PEeYi.
course, tell what chsnges might have | S -l <
beea found had any of the mem beem ® 7T i T Tt
working thirty or forty years.' 'The ™ { .. ik
second stage appearances were variable, o A
some of the nodular shadows being small - o WLy
and discrete and others!“soft” and come . © ¥ y¥esw
paratively [arge, A R ‘_‘;“4“# <
ASBESTOS VORRERS S NEHLLE
This is another very dusty induswry. = e
Asbestos is 2 magnesium siiicate, and the © ~ ot
rock that is crusned contains more or fess ¢ R .THL
free silica, to which the workers may be RPN 2
exposed all the way :zrough the process - e
of manufacture to the fnisbed produce.... T i
Cook® describes asbestos 2s a aalelom = % (3.
and magnesium silicate, With 40 percame -~ ¢ U™
of free silica among other comsuruents o EeIE
This percentage no doudt varies m differe’ . ', o r % .
ent localities. Cook reported one asdestos =~ .- & -, 5T
worker who died of 2 puimonary condition ‘' . (=¥l
' RS T
PSRRI
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after twenty years’ occupation. The roent-
ograms saowed exteasive puimonary
rosis. Vacroscopicsily the [ungs were
' densely fibrosed and showed ciseation
and cavides, and microscopicaily tubercle

- .

T S were found in caseated areas.
Bate: 4 3": " . From our own experience we wouid regard
i T L R this as largeiv a ious case.
S th T With Miller and Landist we examined
‘T:“.'r.",-‘,‘?z:g;; 17 asbestos workers, 2 of whom showed
SR S first. " stage and the other 1;
T Bwamdiss T defnite second suge appearances. Of the
*5 L Ty LY men longest at work, one after seventeen
». years’ occupatioa showed very definite
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0 diffuse, Zsoft” spots throughout boch
Sie - lungds, and another showed: about the
;"7 :same appesrance after fourteen vears’
' ... ‘octupation. Very slight nodular shudows
& 1. were.found.in ome man after only two
.. years’ occupation. Viost of these second
+. stage ‘cases showed also well-marked firsz
. . stage appesrances stll present, indicating
& persistence of {ree e hiiumward.
- . In‘all instances the nodular shadows were
PRI - risticailly “soft” and varied con.
siderably in size.
T A CARSORUNDUN
.- We have besn unable to
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ebtain aay
) _ to the cond-
. ¥ tion of the lungs of carborundum workers.
“.% ¥ Holmes,* who- investigated the indusery
e -, at,Niagara, Falls, N. Y., regarded the dust
¥ "¢ - aw injurious to lungs. and the reason
it why workers: were not affected w0 any
., . gress’ extemt was because of the labor
. :-.%qmr. Fiew laborers remained at work
ciently long o acquire serious damage.
.4~ Headescribed tge entire induseTy as exceed-
.00 o ingly. dusty and 3 dust analysis showed
. he .. that the.aumber of small sarticles were
# < .= farbeyond a safe imit. The shaving rooms
iz .ggm this mtge is w?‘r:i cut do\:g
.Sur¥ Defore going to the baking kilas show
“ .« the grestest hazards,
L7~ ‘Gardnes$® described the carborundum
.- plants as.yery dusty; and =5 per cent of
the pargcies were 1.5 microns or iets in
~size. and thereforé suitabie for ceflular
i, dsposition.. By..animal experimentation
... be found tbat carborundum dust reached
""" the trachecbronchial [ymph sodes and did
e E;Oduct.ﬁbmu there, He was unable
"o+ ..~ ind & true fibrosis in the [ung parenchyma,
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A Review of Qur Present Kaowiedye of Pasumocnniosis

but if extensive inhalation ui -

3 ten: 16 st
was  deseiopurg, a1 devided Pl e
fiorosis resulted. He concluded tnuc. Lot
undum dust was harmiess to the  -ma

lung.

In the manufaciure of cartors:-Tum,
2 muxture of sand 2nd cuhe s Tise g i
electric furnace. The resulting -codue
is a crystailine and smorpnous siicsa
carbide (SIC, which is said 6 e silicx
free. Alfter leaving the turnace the cruge
oroduct.is crusied and zround. {a maxiag
abrasive wheeis und stones :ie sarricies
are held together by some substance
like porceisin, then shaved ur cut down
and itred in 2 hiln. The substunce hoiding
the carborundum particles togesher s
ikely to contain sifica, which may be ser
free when the wheels or stones ire used
for.abrasive purpnses.

IME OUST

Nicholson® stuzes that the inhalatisa
of lime dust in the Derbyshire resion does
not produce anv extensive fuag librosis
[z is soluble in the bady Huids. Roentzenoe
grams showed a diffuse mild fGoross
probably due to 2 smail amount of free
silica present. Purdv+ in his review of
tne literature on silicosis fuund thut duss
ke plister of Paris and lime stone were
regarded as deveid of all hacmtui actios
on the lungs. We have hud no esperience
in the examinuating of me stune Serkes.

MISCELLANEQCS (NQRGANIC DUSTS

We found second stage appeuranves 3
oae chareoal durner of maayv vean’ e
patan, dut the exciting tactoe - WS
individual is unknowa, .

One ilint grinder in 1 sund paper worss
showed advanced third stuge .::aged
after ten vears’ occupation (Fig, ;.

Cne worker in & plaster works s
third stage librosis,

e

.
W Ww2g

One man who had worked in . wale
pager factory running 4 waiipuper

machine for six vears showed recund :t2g%
apoearances.

We have been informed thac pneumes
coninsis has been observed among iut®
workers, and 2isu in cotton mill workess
cspeciaify thove who open the bales
No doubt there is o certain arouat ot ir%¢
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\ REVIEW OF OUR PRESENT KNOWLEDGE OF PNEU: " byt S
\OCONIQSIS, BASED UPON ROE.\TGE\OLOGIC --’&:"jﬁ
STUDIES, WITH NOTES ON_THE PATH-. <% . 3__ s ST
OLOGY OF THE CONDITION® - .~ .- 5 S

BY HENRY K. PANCOAST, M.D., RS SR A P:_‘_.:q;:;
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EUGENE P. PENDERGRASS, M.D. S R I R T

Department of Roenctgenolegy, University of Peansyivania ) T t a0 ,"g f*::*?’-:-\-
m:mmm«. PENNSYLVANGA D "';.-_' .;" {.f";;;.x -

HE word ‘“pneumoconiosis” is of ever since.® The United States Public P Nayr gyt
Greek origin, and implies 2 condition HealthServiceand theBureauof Mineshave - Rty

o[ the [ungs arising from the inhalation of
escessive  quantittes of dust. The face
22t damage to the {ungs may be wrought
tv the inhalation of certain dusts has been
mogmzed for many centuries, but the
eact type of dust or dusts responsible

for the pulmonan’ changes and the nature

of the pathological processes induced are
of comparatively recent knowledge. Sys.
wmauc roentgenscay studies, painstaking
authological investigations followmg autop=
aes and abundant animal experimenta.
non throughout the world during the
ust ten ar twelve vears have led to a
wery exact understanding of this most
aterexting condition.
America is far benind many other
zuatties in the methodical study of
Jne.x'::ocomons and the practice of pre-
zentive measures. Comparatively few sys-
#m30 . investigations have been carrted
.- 1916, ane of us, in conjunctiva
' ‘er and Landis, instituted clinical
ma r -zennlogical investigations of the
e workers in u large number of
UKy dustries. and  our  preliminary
e o oublished in 1918.' These
wes g nccn curried on intermittently
=t ot anasas Merung, AMERICAN R

been carrying out a routine study of dusty
occupauons. especially mining, for even:

a longer period. Their first report including
roentgen-ray ooservations was made by
Lanza and Childs® in 1917. Jarvis and
his coworkerss-t¢ have contributed much
valuable data from their studies of the
granite cucters of Barre, Vermost. The .
experimental work of Gardner,’*3 Per.
mac® and others has added much to our
knowledge of the pathological processes -
involved in pneumoconicsis. We can be’
justiy proud of Millers’=3? for the won-
derfully clear knowiedge he has imparted
to us of {ung histology, and particulariy
of the [ymphatic system. upon waich o
base our concestion of pulmonary pathe
ology. Norwithstanding afl these and
many other American contributions, cthe
amount of work accompiisied in tZestudy
of pneumoconiosis in this country cannot
compare with the extent 0 which tie condi-
tion has been studied abroad, especially
in South Africa, Australia and Great
Britain. Naturaily, in the latter country,
especinlly, he concentration of dusty
industries has been a definite aid to all
observations. [a those countries not only
OsxTLEX Ruy Sociz>y, Tisusytez. D. C. Sept 23-21. 193¢ :
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diaphragms. There were no symptoms such occupation. The dus:f_{\'gs"aiiviys.; Rt g t;.?;;‘.;‘

wierable to the 3ppearance. On investiga- very dense and be’bad: worked longer 2e™: V-7 5 € ¥R

soa they found she had worked for the job than aay other man he knew, afl ™27 . T4

drev vears handling and helping in print- the others having been obliged . 'sfop™ . .. o AN

g ol cxg;gettebfaackgges on w T: tgl%-e because of xggtroubla. Lo a ot ri e T

;s considersbie bronze wor e ; T g NS R

;xjf“"i“i was used in liquid form and was CRMENT, WORKERS - —:x:. PR v:t‘:}.’g“z"

irequently spilled and dried, leaving a fine  Anyone who has seen a cement ficzory . . ) B A,

iust After a dav's work she couid taste in operation knows that it is one of the , ..¥1° BN

weti: and her sputum was said to de most dusty of ail places, and Yes the i .. . . ™ :-..,fc;
hrewnish, We are familiar with this case industry cannot be regarded as a hazardous.. -‘*2',..3"’-"":’;

a6+ 0 vouch for the above statements. one from the standpoint of pmeumocoe .37 o J:ﬁﬁ

metal industries

{n connection with niosis, There are seversl distinct octupas.. {,v ,’

h O3, e . 2 IR AN
ve have examined a fuw stove place tions in this industry, especially those of - - ,_":'.:&20;‘-}*‘
aroers and foundry men whose [ungs coal s handling, rock grinding, cememse ~: | Ciro Sz
n . < . v * i }\ = ‘g:ic
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grinding and the packing and dling of " = -} e
the finished product. With Miller and. - .’ ‘;Jf:- y
Landis' we examined 10 cement workers.. .’z ¥ St

. e T A

an. showed wellemurked second stage
haiues after & number of vears' occupa-
son. ‘e have rewueded the appearances

Lo
3. %
;.
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w5t likely due to sand. severa| y&ears ago. Five of these showed - ... 28T

possible first stage changes and the R - I
~ BRICK WOKKERS : definite second ges aad other | . ¢ - e
s . - oy ? Stage  appearances. .o NC er UL G
" _ The constituents of brick are suitabie e earfiest second stage ¢ Were 1 i,  p.sETa)

found in a packer after seven vearseoccupa~s .~ v .t FonvAL,
tion and were siight only. Of the mem .. . - g¥3&. T
longest at work, a cement grinder showed.. | - ¢ >
slight second stage nodulation after eigh.. . +
teen years and 2 kiln room man presented. . -
very definite nodules after nineteen years.© . .
occupations showed some changes. .7 ,
One would expect the greatest effect . * "= Tas:ives
among the rock grinders, although.the ™.+i * 1. &V "
rock contains but a comparatively small .- . T SwD
percentage of free siiica. We cammot, of "*7 . pes,

for tac production of pneumoconiosis.
Ciavs contain hvdrated aluminum silicate
with more or less sand or f{ree silica and
1 few other ingredients. Sand is 2 necessary
castituent ot brick clays and may con-
atute quite o high percentage. Fire
arick mistures usuailyv contain more saad All
:han the clay for building bricks, and the
constituents are often mixed dry.

; Middieton? reported silicosis in 18
-4 silica brick makers. Purdy** quotes Collis®

-
.
.
¥

. .
. . 1]
fdii\hm.&o’.y&-:.l‘“ — A‘o‘.

=4 s sraring that almost pure silica occupa- course, tell what changes might. have SRR St
Ty dons like silica brick making have 1 been found had any of the men beem® " T.%i- T e
«. 3  high mortality from tuberculosis, while working thirty or forty years.’ The ™

sv 2} smh workers in mixtures of silica aad
) ciay as used in ordinmary bricks, the mor-
N 13iry is very low. We have had no personal

second stage appearances were variable,
some of the nodular shadows being small -
and discrete and others'“soft” and come _ -

LT 3 + . . 3

.+ .} esperience with pneumoconiosis tn brick paratively large.

- ~ . 3 .

. -7- 3 workess. One man who had worked con- .
7. 74 davously as a brick maker for forty years | ASBESTOS WORKZRS -
- 2" % ws recently examined by us and no  This is another very dusty ind :

caanges of a silicotic nature were found
@ tne lungs. On the other hand, we have
3een told by other brick workers that many

Asbestos is a magnesium siiicate, and the
rock that is crushed coantains more or [ess
free silica, to which the workers may be

.~

g Pl att o}

exposed all the way tarough the process
of manufacture to the fnished produce. ..
Cook describes asbestos 1s 2 caichum.

of their companions who had worked in
e :ndustry for a long time were obliged
10 vi~0 because of fung troubles. We have

SRR

i
L

. 3
e < ' " Ny L) . spe .
&i- ©§ Sev .nformed of one individual whose and magnesium silicate, With 40 per cent X
Jei® oecv-ation was the replacement of dre of free silica among other constituents.
2:5'q M in a steel mill furnace and who This percentage no doubt varies in differe . :).,, & N
.5 o :d  clinical evidence of advanced ent localities, Cook reported one asbestos * .- - . 15
©. 474 uur.nary fibrosis after many years of worker who died of 2 puimonary condition - - R
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R - LA WP N
:*- .;,;..'\. t‘::; AR after twenty years' occupation. The roenz- but if extensive inhalution tyi.- insis
: »* o ograms snowed extensive pulmonary was deveiopwg, 1 devided Pus neary
£ rosis. Macroscopically the fungs were (fibrosis resuited. He conciuded thut. | bose
.é..jf. densely fibrosed and ‘showed caseation uandum dust was harmicss t thc -mal
<8 and cavities, and microscopically tubercle lung. N
s A baciili were found in caseated areas, In the manuficture ot curboru:dum,
.. :' .- From our own experience we would regard 3 mixture of sand and coke is fused i an
*E this as largelv 3 tuberculous case. ‘ electric furnace. The resuiting zeoducs
3. Wil Miller and Landist we examined is a crystalline and umoronous siicag
S 17 asbestos workers, 2 of whom showed carbide (SiCi which is said 0 Se silica
S g::ﬁtsuge ch.zn.gd es and the otnce):; }; ; l':'eo,«:.:.i After [e:xyi:g thj turnace the crude
: 3 T nite second stage appearances. the product is crusned and ground. [n maxia
SR, WA 7w men longest at work, one after seventeen sbrasive wheels and <tones :he paaicié
S~ T ‘5 e k years' occupation showed very definite are held together by some substance
é}’_‘;{;:,‘%‘z.u PO .diffuse, “soft’ spots throughout both [like porcelain, then shuved ur cut down
e .{:':"“’.33 ie  lungs, and another showed  about the and fired in u hiln. The substunce holding
3y (gt o7 same appesrance after fourteen vears’ the carborundum particles together
R IENS Ry ot Sl - ‘octupauon, Very slight nodular shudows [ikely to contaia silica, which may be set
TEART,TY O T ,we’re.,found‘,m_ one man after oniy two free when the wheels or stones ire used
oot S jseis oL years' occupation. Most of these second for.abrasive purposes.
Y RS- S - stage ‘cases showed also well-marked first o e s
ar e lfiiya @Y. o Stage appearances still present, indicating . Lz ousy
v m kot a. .+ a persistence of free drainage hiilumward.  Nicholson® sttes that tne inhalioa
" Ui N gy o L Inall instances the nodular shadows were of lime dust in the Derbyshire resion does
TPyie L3R L charscteristically “soft” and varied cone not produce anv extensive fung liorosis.
- r;".:‘. ,"i..“.:"c- "' . siderably in size. [eis solugle i:dthe bt:i:i% tfuids. Ré\ent','eno'
A Lok e S S - Zrams showed a1 diffuse miid {brosis
SRS T s T e CARBORUNDUM | orobably due to a small amnunc of free
R e oL iv.. We have been unable to obtain any silica present. Purdv® in his review of

the literature on silicosis found that dusts
lixe plister of Paris and lime stone were
rezarded as devoid of all huemtui actiog
on the lunzs., We have had no experience

. %" &:.w definite information in regard to the condi-
- = « tion of the lungs of carborundum workers.
% ¥ Holmes,* who- investigated the indusury
&, at,Niagara Falls, N. Y., regarded the dust

i

N I 4

¢

‘. v* . - s infurious to the [ungs, and the reason (n the examinution of lime stone workers. ©
1 why workers' were not affected to any

MISCELLANEOLS INORCANIC DUSTS

We found second stage appearatve a
one ¢harcoul durner of atanv e’ cus

. ‘gredt’ estent was because of the labor
.. .surpover. Few laborers remained at work
e sufficiently long %0 2cquire sertous damage

L)

5 d+~" Hedeseribed the entire induscry as exceed- pation, dut the exciting tactor - 108
+ g0~ ingly. dusty and 2 dust ansivsis showed in(iividu:.\l is grknowa, ,
.t o, that the.number of small sarticles were One tlinc grinder in 4 sand paper worxs
wh4 -+ Tarbeyond a safe limit. The shaving rooms  showed advanced third stage .iaag®

4.0 Y.vwhere the abrasive wheeis ware cut down arter ten vears’ occupation (Fig. 5.

One worker W a

a2 J-F Before going to the baking kiins showed ¢ er in a plaster works wwed
$ ¥~ »the greatost third stage librosis, s .
‘ ATt { 17,7 7 ‘Gardner#® described the carborundum  One man who had worked in . waw
Sz oy ,..,.3 5. Yy plants is.very dusty; and =5 per cent of paper factory runaiax g walipaper
T AR e es ‘were 1.5 microns or iess in  machine for six vears showed sevond s8¢
T T s AT sike. and  therefore suitabie for cellular appesrances. o
vit el s R Tw T s disposition. By. animal experimentation  We have buen informed that pneumos
¥ LTTRZ o AU - he found that carborundum dust reached coniosis has been observed among 1ute
D e Meef a7 U5 Tthe tracBechronchial lymph sodes and did  workers, and also in cotton mill workesh
e ‘.j\“‘.,j.,f e e g;bduc&ﬁbrosis e was unable to cspeciaily those who upen the bale*
_:: - ’.‘,f‘; ;v o~ nnd 3 trde fibrosis in the lung parenchyma, No doubt there is a vertain amount of i




