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silico.dis or any other form of is mast roct upon the
rresence In the inrndustrial atmcéphere ol' & sufficlent guantity of silica
perticles or otker dusts knecwn to rroluce rercanent injury to the lvngs
in such s state of fineneés that théy cen be irhzled. The foregoing

-tebles rarort in cetell the results c¢f dust samplisg in re-resentetive

~

locetions througchout the plant and in eddition there are esppended, in

aprroplute tlaces, an:lyses of the vericus &yres ol nzterizl encounterec,
NIVIUE n the mining orpsratiline Dsanl ere engaged in werk

vror % Pivicisil Tries O rlolly O wULllli gUIewnn tinsiitates thne

greetest quentity. Chemical anelysis of recresentetive camples of

CUroar, shiivs thet s toioloacld dnmsclvitls muteriil varies fromoa troce

Lo etout Z0Z. Feircgrazhic anelysils of this rock indicates trat i 7

contzing szrvimimziely TEL.CT owrein (Zelle Z2HzO), 1C.CTT erdvérics

(CuSlz), =nd 2.07 czlcite (Cel03). Tortunately trere is not enovgh

£L21:e rosre vinm o Tiiz native grresun to cormstitute g heczerd unlesc the

corzanTruiizcng ol s totcol ;arti;les ir. the eir zre in excess ol -

250,020,000 rarticlizs per cubic foct. Trhe zctual dust concentration

- —— s — e T " = o — e e ee -~

produced Tty arilling grrsux= rock 1s less than 2,000,0C0 part*cles rer

cublc foot of air. Previous studies have failéd to indicate that there

S———— - —
ic ary nezerd asnccizted with celcium cerbonate dust. Lon:ezuently it .
is 1z evicdernt trat tnere is rothing accoclated with the mining of
crdinuyy orreum whizio covid be concildered resgonsitle for the rroduction

Tie Zocond mozt 1v;ortunt reck enccunt -red underground 1is

-—

‘*-rmed enhydrite snd represents & native anhydrou: zalcium sulphate.

1.
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lc resuired in the drilliing operiticn evnd hister Gacy eoumide rozull,
aAverage ccunts cbtaineld éwring this operution showved 11,660.00C perti-
cles per culilc foo: ¢f egir. Since the silicu con:cent zof 41 o rocli is

negaigirle, the dust rrocuced in drllling it cen not be rerzrded as

it e—

capable of producing silicosis until concentrctions of nea:l1v 1,C000,CC0,

000 particles per cutic foot of alr are created.
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guct Yzlzrd sinze certaln silicztes are known to rrofuce rul-onary

o -2 L e .- . - P - - -~ A o “ - -
Tlovrozice, Whsolzzroilon of remcocwing thids roel Tocik Tz othe hinuloe

Ae o m K - Lo - o P - ~ .

weys e o zerlol. sl Wit B Juck hneamier Grill and the cducst concerntrations

Trciutsd are very lsrge. « count mede near the heed of zn operatcr
during & trplcel orzraticn disclesed 1,930,000,000 particles per

cutic foot of air. Obviously, this work is theoreticzlly the most
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hezardcus, frexm the rnevmonoxonicsle standrolnt of 21l t..2 tzsits fer-

Tirred undergreount, and yet 1t corn not be repsrded oo = zericus raczord
for ozeverzl ressonz.  Yhe worli 1s mot very exicnsive, if is interitient

in crzrecter, 4t irmvolwves ornly a few werimen, &nd tre fduct rroduced i:c
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Duct secmrles secured 2n the houlerse w7 r neor ninie
—-— e d - - Pl
SThvItory ot ones 4t Toaudly LA SO AR
n\‘
cusrended in the senerzl mine clr i net eXcercite.

RiVW CGYTSULL PLANT. Ken engaged in this portlor of the plant

cTe exposed only to the dust cf raw grpsum. Samples were taien on the
vieizhing floor, over the convercor: cn the upper floor, eni near the v
fzzz=er rill. CThrese suzrples wer: &ll taken during regulur cperations

end the ccunts cobteined indicots theot there is not un excezsive curn*ityr

-~ I S e N O N N et g - —— b o= -~ a 2 . - . - -
. - - . - - - e - v - . - - - - -

L 2 B - A ymdmyy, ot d - DY ~ v = e = 1T P i -~y d & - . e v
Proozmer mill tiz conmcentruticon a3 feouna to be 13,380,000 particles vez
Ao & A L el T8 e .- e - s - R T D ] :s _ e e oA oy s~ c ‘D -
Yo - - - - e - - -—es N -A.-v - - ‘i;‘ ot ™ e - . o - :- -'b-s‘-J sew W - a-;v- V\A-’ b

1%+ is advisable to 2nstell equirment which w11l racduce t=e concenirztion

Lo Toen Ehose T Sms S eon purn da Soss
Ve =T e beesea. ——gewv e ~Ta Moaw amw dww e
-
.
e mmarmetm caem AD e meia e e e N et s s
X CALOZUTNZ 27 ARITTIVZ ELATT. I gernirel tie dust crested
-
s
2 2 . - . - 2 - - .= -- P e e = T e 2 - .-
Im wihls zloant Le rZlcineiogrroiusil.e ohznilcal arsoyilis ol tiis . cuct shows
-~ F - - - ES 4 J - -~ ~ = 3 ™~ -~ . - -
tnzt the co.l inmscluble moterizl dess not-exceed .00, Peiresrzrhic
. - - - . PR -- LR, - - - ~, - Iol
Clim a2 ae s aletl m DT IeTES Ive s LENAL,TLATLE - R J_/’.: AR ,5,;
2a- 2 Y 2 mme— alPals T 4~ 3 - .,
cers Turned gsrzcuz, 18.05 calcecite (CafO3), wumé 107 ennydrite (CzZC.).
3
.
mn e
There are two sources from which a silicecus contamir =ticn

by
mey cccur in this plant, namely: the refractory materilel lining the

Zziln znd tre Yorr siones vsed in cne torticen of the ~rinding orerztion.

o

- PR S ~ : =
nelitier ¢f thece scvrces of gilica can ®»

(B
*3
M

g zc crentins a rewl
heoord for the follovwing rewscnc: teth the refractory muterial and the
tuvrr stirnes are well encloced, the sctuul amcwnt of silicecus contu-inatior
‘acded to the srrovwm le verp onall (lesc than 1.07), ¢nd ths dust con-

-
.

'\\_3 cer.trations uraand thece operations ic not excecsive. Samples tol:en
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Tw> zzin rress ¢f chenge, which zizght ve Zus Lo dust, were cob-
cerved in tne reentgezcgrams; (1) en irncrease in prozinsrnce of

wn

the norrel lineer shadows of the lung end {2) & diffuse haciress
throughout the central porticns of the lung flelds. n the tatle
following, the first change is designated as "F" and the second
as "F". The eppended numerals irdicate the irtenzity of these
cliznges. Trhedr significunce will be discussed bei;w.
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pretsation. Individuals do not alweys show a degree of reaction

corresponding to the duration of thelr employment, but among the ‘: :
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in iz woril of repairing furncces ani celeiners wi.ich (re presunctbly
iined with refractory silica briclk. Kowever, eve:n ILc coculd not be
culled a case of fully developed siliccesis.

Tuberculosis was alvieys manifested as hezlcd lesicns in
the roentgenograms. The changes were of two tyrss, (1) the "child-
hooé type" which represents the first contict of the boliy with‘the
tutercle becillus and (2) the "adul type"-which ocecos when the

Tody 4s agoin infected with this gerzm., Ths chilince!l resccicll o=

the lung. Such ncdules of infecticn tend to nexl wizth s depositicn

n trhe gyrous woriere these ncdulss rsazxlsa wilh an eicessive der:”i-
ticn of lime so <2rzt they were unveovell” large. Tre 1incldsnce of

suck infec-icus lesions was no grecter than thet in any group of

Mhe other type of tuberculous change, tre "adult lesica”,
generally occurs in the ugper portion of the lung. It also normally
tends tc heal but occesicnally it spreads.énd glves rise to wicde-
srread manifsst clinical taberculosis with symptoms and possibly
fetel tercminztion. Five or possibly seven in this séries of gﬁpsu: .
vworkers shovied evilesnce of a previcus adﬁlt type of tuberculosis,
but in every case the lesion hed completely healed without exhibit~
ing thrhe slightest tendency to spreed. If a corresronding number of
ren exrosed tg pure silice dust were in guecstion, it 1s safe to
ecsume that some of thesge acdult types znd poszily even the child-

hood types of tubsrculosisz would have shown evidence of spread and

brogression.
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Frox this snalysis of the x;ray'and ¢li=nizz2l examinatlons,
t would appear thet gyrsum dust iuﬂ-l=d in high concentrations over

periods as leng as 29 to 25 years does not produce c“:‘bes in the lunz-
wnish oare dnmccomnziinls vwAdth norzmel Tanmceticon. v cwnnot bte maintained
thsat this dust has rno effect on the lungs for only 12 of the 101 ren
exoined show ﬁha. could be interrreted as negctlve lung roentgenogrars,

tet thure wias 5.0 clinicul evidence irut gypium 1: 2laztion had produced

~disubility. When silica dust 1s also present ir the industrial atmos-
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.ere with the gypcux ducst this substance has not excited the reaction Viewet
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Auctriin) no ézath from tuberculocls rszd cccurred in 17 yeurs. Ex
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to have brought oy out crongizs in theld s lungs demonstrelle by x-roy

but such changes cculd not be discovered. Two explcnations have sug-
gested themselves: either that the girreun by virtue of its physicsl
properties clurps the silica particl:=s in the air into aggregates

tCo lazrge to be inlelsd or that grroan chemicolily modifies the tissue
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seexs more litalv thot the former er-lanatisn 1e= o= the proper cne.
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¢ ccurse, guite footultous.

The Inwvestigation has alsc dexonstirated & coxrlete laclk
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of rreogresriTe tulsriulizle among the gryrsun worksers wnc vere exaz-
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fred, Thii Iinlinz sutstentictes the view that Zit:ile silica has

tesn inhiled, for erny group exposed to silica for ss much as 20 yezrs
should centaln 10 to 18X with active tuberculous lesions. It has been

claimed that gypsvuzm cdust protects against tuterculosis. H. Naendl

(Zeilecehrift fUr Tuberlulese 1021,X3077,184) quotes Tissak, witlout”

cltings tre cource of his fifures, toc the effect thet of 40,824 desths’

r

ticni lime =nd grrIun werkers cniy 17 cor C.417% were cue to tuberculosis
4

eréd that amons

~

CC erployees in one gyrsum plant (precumably German or

irction of the deaih recco:ds in Ockfield end tl. newrby towns might
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deriorstrete whether the incidence of ceaths frez tuberculesisc or other -

respiratory disecse was equal to or below that for other industricl
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FPATEQLCGY - Lack of moterial fortids any elaborate discus-

clon of the tissue changes produced by the inhzlation of gypsunm

in pure forz or in combinaticn with silica or other substances.

Anizial expericents are in progress tuvt tre exposiine Te

¢!

icd has not

teen sufficiently long to ratari an (pinicn as tc Thie nature of thn
rezctlon, QCne gutoDSy On & LYT3UR WoI=Zer was throuzh the

effcrts of Mr, Dznizls

Trecwnebly In varicus cerziities Tut Nis occuzstinzl kistery wes

~ - - “ - . - - Y - ~
not chizinegd 1n dzizll., e =-~rey Tiins had been niziz of his chest
Frior 1o his dszatkh sco that & couparison between rceniczenogran end -

cathclecgical lesicns was ot tossible.

wenld have siown an accentiution of the linear mariiinze, as there
wes a rather zarxsd accuxulation of dust along the lymzhatic .
vessels accc.. znying Tronelld, blecd vessels and the cornective

lobules. These structures were piguented

by the duct and slizhtly thiclzened by the fornaticn of & small

.

amcunt of rew ccnnective tissue but there vics no fitrcsis and no’

ncdules such as occur in silicosis.
erd lymrh noi:zs cf "cniléhcod tuberculosis" which hzd nealed with

very extenclve caldlilflcaticon. Death occurred from coronary arter-

1al disease vhich could not be asscciazted with dust irhalation.

The character of the pulmonary changes was that of the recction pro=-

duced by many ncon=irritating duvsts, like sofl cou-. 2nd marble.
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There were noculec in the lunzs




Thils report di:cleozes t) .t waons the 101 lon~ ters
mrityees of Lhe UL &, Gyrown Commony wlo lovwve Leen oxoendineis, volve
1s no cocse of deflinite silicocls nor one of uctive yulmonury turer-
culosis. These findings were s cmewhet surprising in view of the fact

at in sone portions of the pluni, nctably near tlie mixer over the
#12 Facker, there were total dust counts as high as 11 billion parti-

cles per cutlc foot of air with a free silica content which might be

es hich es 3 billion pzrticles. Thre factsthat no silicosis occurred
in the grour of 6 men emrloved exclusively in this part of the plant,

end trzct tlie one =sn vwho hed werized on this sartlicular mact ine for

10 yeer

showed & norral chest, throws some doutt upon the existence
of a hezzrd uwnisr the conditions encountered in this gyrsum rlant.

AS oo exrlrnation the hyrothiesis was sugzested that the
tandency of gyosum to form agsregates ciwcped the silica partlcles

nhaled in siznificant quantities. Never-
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ess it rus riher erxoosure
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cf 10 or mmore isecse.
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occurrence of an "F' clzssificaticn in so many of the roentgenogrers

suzgests that with continued expcesure sorne of these men might ulti-

mately devalop serious pulizonary

As fezr as gypsun dust is concerned noithing hcs been

obsexrved ngich would disturb our original feelinzg that tils cdust
would rrove to be guite harmless. Preobobly it is resconciblzs for

certuin changes in the x=-ruy picturecs of tre lwuigs but there is
' nothing to indicete that these chainstes are assoclated with physical

dicudility. Trsces of active pulmonury tuberculssi: z2re wanting and
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healed adult tuberculosise.

infec<icn never becomss progressive in men with gypsunm

Fer these ressons it is of
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However,

theut accive

1877 of the riciwres

infeztions znd 5% of them disclosed

it cannot be claimed that such
exposurecs. S

utmost imvoritance to selesct
obvious

tuberculosis cor

silicoslc in order thzt unfavoratbls rrecedents may not be established N
. " that ¥
in tre gyrsum infustry. If 4t can be discover ed/cercn;nce such con-
diticrnz exlst ameng the group of cases schedulsd for trial, we would
urge trat they be settled by comrrozmise and that the test be based
"rupon the typical case.
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