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silico.dis or any other form of is mast roct upon the
rresence In the inrndustrial atmcéphere ol' & sufficlent gquantity 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 recresentestive camples of

CUroar, shiivs thet s toioloacld dnmsclvtls muteriil varies fromoa troce

Lo etout Z0Z7. Feircgrazhic anelysils of this rock indicates trzt 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 grresur to cormstitute g heczerd unlesc the

cornzanTruiizcng ol e 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 2,0C0,0C0 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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cles ter cuvilc foo:t ¢f eir. Since the silicu con:ent of w2z rocl: is

negaigirle, the dust rrocuced in drllling it cen not be rerzrded as
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capable of producing silicosis until concentrctions of nea:lv 1,C000,CC0,
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guct Yzlzrd since certaln siliczites are known to profuce rul-onary
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Tlirtzics, s eozsroricn of remcving this ool ocln Iz otrhe hnuloce
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wey s e zerlol. sl Wi e Juck heamier Grill and the cducst concerntrations

Trciutsd are very lsrge. « count mede near the heed of zn operator
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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Duct secmrles secured 2n the houlerse w7 r neor ninie
—-— e d - - - Pl
cTritory ot ones ot i ToualnT oo I dvddoed

BaVW GUFSULL PLANT. Nen engaged in tnis portior ol 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

-~ A smnas p ommnd At e mas e aene - - oo~ - - a F . - . - -
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- an - P mym A moam g, dnd . - ~aava B e e m T oS s ~ oy & . e v
roomer mill th2 conmcentraticn tos feound to e 1I,3C80,0C00 perticles ner
~ . 2 A S Al T8 e .- s - - - - - iy = L R - c ‘D -
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1% is sdvisable to 2nstell equirment which w1ll racduce t=e concenirztion

to lzeg thon 10,377,720 fer cuz iz ook,

X: CALOZUTNZ 27 ARITTIVZ ELATT. I gernirel tie dust crested

T
In =iz rlant Le rzlineslogrrsici. ohznilcal arsliysls ol tnis o cdust shows
thot the ool inmscluble moterizl dess notrezcecd .05, Petrezrarhic
ChnoliUziio Il licie wrprisEizetesly Tl nendnydrots (T=3I0s 1z ELZI), S50
ceri rurned grrsws, 1E8.05 calcite (0&f03), wnd 17 annydrite (CzZCf).
There are two sources from which a siliceous ccntamirztien

mey cccur in this plant, namely: the refractory materiel lining the
¥iln 3nd tre YTurr sicnes used 1in cne ;orticn-QS the ~rinding o;é tion.
Neisier of thece scurces of sililica can e regZuried cc crewtins a reel
heoord for the folloving 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 certrations urmnd these opesrations is not excersive. Saxples tolien
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oo 78 of the 121 czses cloudiness of the sinuses in Twe
T oviere otz ocn 4rensillizinziicn, In the cbcence o0 B definizte
inas dlzesse and without & thorough x-rey study of this
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go incidernce of tndes ‘conilitlon fas been ouserve

Two ceses of heert dﬁsea:e and one ¢f hyperthyroidisn
were dicscovered but neither of these could in any way be caused by
inhelation of dust.- In acdéiticn there viere nurierous §ases with bad
tée:d, tonsils end nescl ccondéltiions which were rezorted to the ren

tiea Mr. Durfelis with the recomzsrczticn thet thsy te given prorer

dicul or Certel ettenticn.
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LITUTGINCLOGIC/ D EXIIINATICH chowed some evidence of

1

sbricimnelity irn the lungs of 68 of the group of ..1, but 1n none were ..

the chenges very pronounced. No case could be cicgnosed as silicotic{;ﬁﬁ'*




The Stangée Wbe rved coula not bLe correlseted with the tyre or dura-

Tionmo oY occoevnlontl envocure.  Foy yuriccer o2 elerciffescion the
TinoveEre grivme & accorddins to the theoreticel hatera of thelr
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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 nuzmerals irdicate the irtenzity of these
cl.znges. Tredr significunce will be discussed bei;w.

Teble II.

Sunmary of Reoentgenolepical Findings

Occuzetion No.irn Pneunmcnclionlcecis Tuberculesis
N Grevy O by Fo Yy ora1rp T Hecled nesled
chilchood Adult

Winers 22 1

b 3 2
Block Plent Only 10 1

o 00 8 3 ¢
3 00 0 6 O 1. o .

Miscellaneous with e

Occosionsl Viere-

house exposure 13 2 3 00 3 4 1 2 S ¢ S
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Tre girnificunce of thils crange het not been celinitely
ascertuined or lack of autopsy materisl upon which to base an inter-
pretsation. Individuals do not alweys show a degree of reaction

corresponding to the duration of thelr employment, but among the ‘: :
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_froup of miners 387 of those emrloye: for § to 12 yeurs show it

wWhilv after mindrg from 1: to 208 wew s B8 of the mon hovo Eeroy
clunrges of this tyre. In the bleck plant group trhe corresponding

rerceuntages for the same cmplojywent reriods were 20 and 407 re-
spectively, while in the "™ccesicnal Warehouse Exployment Group”
none showed it wnder 13 years of exposure. In two miners exposed

for 9 and 21 rears resrectlvely this change was cczplicated by

- b
-

scie exphysexmz. ror these reascns we are inclined to associate this

chenge with &n exzosure to gyreswm Iust, but we ruve no clear under
stoniing of the wnmlsrlying potholoricosl ceoniiloil,

wolciu is lateled V"I cornsists of e zccentuation of the linear

¢receers who sust reave Leen erxrossd to consicderatle guaniilties of

fire silica tut only twe=-thirds of the x=-rays cf Vierehouse mren
Elzzleyel 24, Jcorm Szmith, o “: rzi weorized for 10 yezrs con the Zctes

Tacler where ne woull theoretically irizle l=rge accunts of silica

zd a noizel chest picture. This waerehouse group of only 6 men is

rrotably too smell and trhe duration of their exposures 1is too
limited (all under 12 years) to permit statisticel en2lysis,

Pcssibly 1f the grour were larger'tbe figures would hive proved

rore enlizntening. It 1s £t1ll ouwr bellefl that 1 silicosis sheould

arpeer after further exposure it would occur in men exkititing an

"' tvpe of roentgenogram.

Or.¢ mun, lonette, & muscn and -briclklayer for 9 years, as

alreudy mentioned, showed a change clascified s Fz. In his cese

he accentuation of the linear markings was accompanied by a sgug-
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ol beudirng along the trunks such as oscurs in eurldy ctili-
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2z min moy have dnholed concidriratle gus LtALIcr o of dillc

<

in ic wori of repairing furncces ani celeiners wi.ich (re presunctbly
iinecd with refractory silica bricl. Kowever, eve:n lLc coculd not be
culled a case of fully developed siliccesis.

Tubterculosis was alviays manifested as hezlcd lesicns in
the roentgenograms. The changes were of two tyrss, (1) the "child-
hooé type" which represents the first contact of the boliy wittlthe

tutercle becillus and (2) the "adult type" which occ.os when the

2 S . v e ’ - Wl : - s -
vody is again dnfected with this gerz, Th: chilince . resctiz.l (o=
Eal PR - -5 - vy o - - -~ -
cists o0 ciie or zZzore dsclzteld nedules of tunmercolzesl: somenhere in
- e IR - - e - 2 - T} er— ) -~ K] - o~ - -
the lung end ancihar focus in e 1r=rh nods sltu~ied xt the root of

the lung. Such ncdules of infecticn tend to nexl wizth e depositicn
¢cf lire sazlis which renders thex ezasily vielble in en x-rey fil-.
n trhe gyrous worieres these ncdulss rsaxlsa wilh an excessive der:”i-
ticn of lime so <rzt they were unveovellT” 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 wice-
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 wilthout exhibit~
ing thrhe slightest tendency to spreed. If a corresronding number of
ren exrosed tg pure silice dust were in guestion, 1t 1s safe to
ecsume that some of thege 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 lenc zs 29 to 25-years does not produce c“:‘bes in the lung-
wnish oare dnmccomnziinls vwAdth norzmel Tanmceticon. v cwnnot bte maintaine@
that this dust has rno effect on the lungs for only 12 of the 101 ren

excmined show what could be interrreted as negutive lung roentgenogrars,

tet thure wias 5.0 clinicual evidence irut gypium 1:02laztion had produced

~disubility. When silica dust 1s also present ir the industrial atmos-

L P L

.ere with the gypcux ducst this substance has not excited the reaction Viewet

IR spnewy 10+ VIVIT T R AL R R 1S e
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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 particlzas in the air into aggregates

Sn o} tissue
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fred, Thi.u Iinlinz sutstentictes the view that Zit:le silica has

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

claimed that gypsvzm cdust protects against tuterculosis. H. Naendl

(Zelicehrift fUr Tuberlulese 1021,X3077,184) quotes Tisesak, witlout

cliins tre cource ¢f his fipures, to trhe effect that of 4C,824 destlis

r

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

eréd that amons

~

CC erployees in one gyrsum plant (precumably German or

Auctriin) no dézaitlh from tubcerculecls rezd ceccurred in 17 yeurs., EIxom-

v

irction of the deaih reco:ds in Ockflield end tl. newrby towns might

-—

deriorstrete whether the incidence of ceaths frexz tuberculesis or other -

respiratory cdisesse was equal to or below that for other industricl
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2ccur.

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 substanrces.

Anizal expericents are in progress tuvt tre exposiine te

2

icd has not

teen sufficiently long to ratari a2n (pinicn as tc Thie nature of thn
rezctlon, QCne gUutoDSy On & LYT3UR WoI=Zer was throuzh the

effcrts of Mr, Dznizls

Trecwnebly In varicus cerziities Tut Nis occuzstinzl kistery wes

S - o - 4 - - v - ~
Dot chioinegd 1n dzizll. e =m-~rey Tiins had been niziz of his chest
Frior 1o his dszatkh sc that &4 couparison between rceniczenogran end -

cathclecgical lesicns was ot tossible.

wenld have siown an accentiution of the linear mariiinze, as there
wes a rather zarxed accuxulation of dust along the lymrhatic .
vecseles accl.. snying rroncehid, blecd vessels and the cornective

tissues betvieen the lung lodules. These structurss were plgiented

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

.

ameunt of rew ccnnective tissue but there vics no fitrocsis and no’

ncdules such as occur in silicosis.
erd lymrh nol:zs cf "ecnilérhcod tuberculosis" which Tzd nealed with

very extenclve caldlilflicaticon. Death occurred from coronary arter-

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

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

duced by many ncon=irritating dusts, like sofl cous 2nd marble.

-—

Trhere were ncculec in the lunzs




Thils report di:cleozes t) .t waons the 101 lon~ ters
mrlzyses of ihe UL 8, Gyroun Comyiny wlo rove Veen cxonined, toove

is no cose of deflinite silicocldls nor one of uwctive pulmeonury tuler-
culosis. These findings vere s cmewhet surorising in view of the fact
that in some portions of the plani, 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 tge grour of 6 men emrloyed exclusively in this part of the plant,
end trzct tlie one =sn who hed werized on this sartlicular mact ine for

10 yeers showed & normal chest, threows some doubt upon the existence

of a hezzrd uwnisr the conditions encountered in this gyrsum rlant.

o

A8 oo exrzlrnation the hyrothiesis was sugzested that the

tandency of gyosunm to form agsregates ciwcped the silica particles -

-..f0 messes too larz:z to be inhaled in siznificant quantitles. Never-
theless 1t must rot te talien for granted that with riher exposure

cf 10 or more —-ears tlese men wowuld remsin free froz citecse. The
occurrence of an "F! cl&ssificatidﬁ in so many of the roentzenogrets
suzgests that with continued expcesure sone of these men might ulti-

mately devalop serious pulizonary damage.

As fzr as gypsuxm dqst is concerned nothing kcs been
observed whick would disturb our original feeling that +:is dust
would rrove to be guite harmless. Preobobly it is resconciblzs for
certuin changes 1in the x~-ruy picturecs of tre luigs but there is
' nothing to indicete that these chanstes are assoclated with physical

dicudility. Trsces of active pulmonury tuberculssi: a2re wanting and
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infec<icn never becomss progressive in men with gypsunm
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However,

theut accive

1877 of the riciwres

infeztions znd 5% of them disclosed

it cannot be clzimed that such
exposurecs. S

utmost imvortance to selsct
obvious

tuberculosis cor

silicoslc in order thzt unfavorabls rrecedents may not be established L
" that Rk
in the gyrsum infustry. If 4t can be discover ed/cercn;nce such con-
diticrnz exist 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.
IZROY CaRZIZR, I.D.
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