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fue) fobriention planta-—that i8, the manufscture of fudl
cemonts for reaetors snd the chemical pracessing of souree
waterials 2nd apocial nuelear materins for thom-—-are coming
1o the fore anh beng Daglt, Drobuibly in another year it will
b possibl (o revienw (hese plints which ab the present time
o it inculve oo tany persass in u year of f there may
ho enangh lives esposeed o thab G instirance indnstry wil
wanl to ko mare about them, R

Having a paper weitlen for me by the AEC in mueh bettor
o a1 coud givee 5.to you, T ikl novw inteoduee the guest
speuter, it whoin T v heen arquainled for o number
ol years,

Dy, Swith graduated from MeGil University, and after °

spetading some tie 0 (ho profession, teeame the chief
wediend alficet of the Jobns-Nunville Corparation, Catadien
Dicision, T 1452 e way promoted to Madiead Direetor of
ol the Jehmg-Manville plants in bothy the United States and
Canada,

1 ean speck for his experience and his knowledge of the
(ypis of exposure o which Yot are inferested, beeause T have
heen prcleged to worb very elonely with Dr. Smith and his
asoriate, Me. Hogie Jaekonn, who jointly cary out the
st pial Thealvh Proseramn of the Snbus-Muneile Curporatios.

1 ik we are Farttnate i havin s both TohnsMunville
aord Tie, Rt feeept yone jovitation to participate in this
progrian, aneh tu ring o Yo sued datu a3 is avalhble 0
thew. Vroparation of tlis maveriad Jus been 8 joiat project
of 1. St s Mr. Jarkeon as eo-nuthrs. Her o present
theit material is Dr. Kenneth W, Snith,
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Tee Asnestos INDUETRY =~
1Y
Crrenary Heavny Expeatences Awonc Ashestos Wongens

DY KENNEHD W SHITI, ALD,, AND UG JACKEON

In this presentation 1 shall try to outline cortain health
exporiences whith we have snen in asbestos workers, nob only
i tay own company bt in many other assucialed compenics.

While ushestosts is o well recogized acoupational discase,
here are relabivaly few people in the working populations of
the United States and Canada who are exposed o asbestos
dust, and. actually, very few over dovelop the disease, It
will he shown that the lives of the ashestos workers are not
shortened by their occupation, and also that work in these
trades does not peedisposy the individal to other pulmonary
diseases of nonoveupatioun! nature.

The word “ashestos” s generally used Lo deseribe soverd!
fibrous magnasion siicates which are entirely difierent in
thyir chentical composition aad in their physical propertics.
There aro several types of these fioors. The most important
gre the chrysotile, smosite, and crocidolite. Deposits of thess
various types of fibers aro found throughout the world. The
Fargest deposits are in eastern Canada and Africs.

Thess ashestos fiders are highly resistont to heat and some
are resictant bo acids, They have grest tensile strength and
large suriaee aress. Beeause of theso proporties, ag well a3
their Rlamented structure, the industrial use of these fibers
throughout the world is increasing. The textile industry has
used (hese fibers for generations to produce blankets, clothing,
threads, ropes, tapes, brsided tubing, and filters,

In recent yeers, however, there Lus been an inerossing use
of ashestos in the insulation, building, and friction materind
yades. 1u nddition, the fber ean be found in wallboard,
shingles, pipe coverivg, floor tiles, brake linings aod brake
blocks, cements, pulties, and extensively in plastios.

Historieally the moteria! hos boen used for many years.
Thase who aro biblical students will reesl] that in the third
chapter of Dasiel the three men, Shadrach, Meshach and
Abednego were thrown iuto the Bery furnage by Nebuchadner-
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tar, the king uf Rabylon, They cmerged Srom the fire come
potely unharmed, and archeolopista todsy lend us to believe
that they were protested from the fame by a blanket of woven
whestoy fihor, Thus we ot see tht the mineral has beey
wed for many centurios, Dut it was nob until 1927=-thirly
years ago—that & defivite oceupational pelmonary disease
wis axsockated with the ihlation of this fiber,

As previously indiated, the industry ik finding many new
usns for the fber when mived with olher toferinls. 1t is an
catallishedd [aet that whew asbestos e is mixed with silica
or diatomacens eath or olhor potentially toxie dusts, the
plgatiary eheiges: restalting Jom e inbatition of these
icturen sire nol fypiesl ol wshestosis, ‘The Nerny pattern is
different: the elinend conrse of the patient is chunged, or the
suseeptibitiyy fo intereurrent infection s inrveased or do-
erchanl,

Thas, i making & diaguosis of oeeupational pulmanary
disease, 3L i highly importunt to olitain a detailed eecuper
(iun! history; ot only U job titde, bt wlso a complote list
of raw materials used in e practientar jub, s tht ashestosy,
silivs, or the mixed premonocanioses enn be dilferentialed.

We buliove that Caere are fowor that 3,000 people in the
Unitead States and Cannds whe are employesd teduy in mives
il mills where thedr poteitial expusire s anly 1o ashestos
fiber, T this indusdey the vaious miimg, willing, ud maou-
facturing operations erete sonte dusts which are eapable of
heing ithabec. 17 ashiestan fibers from ton Vo fifty mierons i
Jongth are juhaled equtivnously’ wnd i suflieient, quantivies
over o ponod of miany yesrs. a Lypical pabimonary fibrosis wil
develop. 10 has boen demonstrted that thiy fibrosis is not
dhue o the chenrieal, Wt rather to the mechanical aetion of
the flers,

M ibees are depostted in the torinal hronchioles of the
hings, ‘Then e vissue reacts, roating the fber and forming
swlat i knowi ax the asbestos hody, This appears o be »
defeuse bt of the g,

Many Individuals who hve (hose ashestes bodies in their
spotim hoer baul only inbermitient oxpesares g0 the dust
and Jzve shsolutely no evadeniee of the disase, 5o it svems
more gpprepriale to use the term *'aabestus hedies” rates

——— s e
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than " asbugtosis bodies, " signitying an exposure to the fber
bt not necessarily indicating diseuse ‘

1F inereasing quantities of the fber are continunlly inteled,
the tissue reaction progresses and o pteralized, ditiuse fibrosis
or seapring appears throughout the buwor lobes of the uogs.
With sdditional exposurs this flro-is may spread 1o the otber
lobey of the lungs, resulting in respiratory embarmassment,
and eventually esrdiac Saidure. ,

The palmonary fbrosis resultieg from prolouged inkalation
of the fber will produee o vory typienl Xetay pattern whick
doos not resemble thut produced by any of the ather known
wonie dusts, The Xetuy pietnre should never e used to
estimate the prosence of extent o su impeired pulmonary
function or disability,  Muny wes with Xoruy evidence of
advinced asbestosis have beon knun 10 carry on thair work
and live very comfortable Tives for suveral years. _

There's no typieal linieal pictwre of ashestosds. The discase
is very slow and insidious in it» onset, and very slowly pro-
pressive with continucd Sobalation of the fber. The texthook

signs of eynasis and chubbing of the fngers aze virtually non- ;

existent in the cases of nshestosis we see today. ;

An Xoray survey was made of 748 employees working in an
ashests mill whore the ore was Jried, trushed, separated and
araded, packed and then shipped, Operations in this plant
required the employees to yotute through vatious johs, s0
that it was impossible to refate quy Xeray changes to
particular job or to b specified dust concenteation. At the
same {ime, it could be assumed that all members of the group
had been exposed to varying concentrations of the dust.

The Xetays of these employees were divided into three
groups: essentially noemal; thowe vith exaggernted markings
but not typical of suy disease; and those with definite asbesto-
sis, Of the 708 employees studied, 614 or 01 per cenl had
normal Xursys. This 1s of futeres, bevause 204 of the en
ployess, or 29 per cent of the total, had more than ten years
of serviee. Two men sctually worked over forty years in
varying dust concentrations with nhsglutely no evidence
of any increased markings in theiv Nerays,

Filty-twa of the 708 employres howed sone inerease of
ol peribronchial markings although vone bhad any evilence
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of wshestosi, - Sixty-tiig per eent of thig gronp had myy
tha ten Years of servie,

Uf tho original group of 708, only ¥ had developed Xeray
u'\'tdmwo thieh could bo dingnosed positively a3 ashestosis.
These mon exhibited various stages of pulnonary involvye
e, .:\.I! Were working steadily nt their joby with no signs
of disability. 1t is of interest to noto here tiat none of (he
et devoloped -ty ovidomes of usbestosis with under ireuty
yeaus of expostire,

‘\Ivtlin"nl literntire has given ewnsiderable ultention to
oerupilonal pulmonary disense, It very little hay Leon
ieportetd on the aceurreney of Noteeeapational respiratury
diseoe 2o cnployees i the sty teades.

et g deleensing the invidogre Ratioeerputiongl
isease W gronp of LG men and wopen working in the
asbestoy indnatry, it was i tostudy (he claims submitted
fou-ekness and aeeiden fusueges, Al employeey in the
survey group participated i the play operated Dy an inde.

Peadent insyrunee compny. - Jdemarfiention vas mitde ouly
aiter the wnture of the iuess hyd hegy costified by the treat.
ing physivian,

Tha study includedt eltines submitted gvern livesyear peviod
for such Mhesses s the conmon old, sinusitiy, ﬁlwrynghis
Brpye, bronchitis, ey, astheua, amd lourisg, E)ucunl
putional pubmonary disewses weh as ibeatosiy were excluded
from tle report,

of the 1,561 employens iy the sirvey group, (here werg
Bpproattadely vl uanbrs n' (ho sty and notidusty
oeedplions. OF all elaimg thd for respirntory disenses, only
ka pet ceant e for etmplogors wha hag ;Iu,sfuxpmum. Not
oy il this sarvey show it the ineidorie of tlsesse aver
the iwuvyunlr period way approximately {he sume in each
Broap; ot it alsa established that thery g o upprecinble
tillereie: i the duration of iflness iy vither group,  Also
lindeed ohsrvations for temy yours hd given the improssion
thit sty e tion s itself ould ot predispose a person
G e wnogeupationn! roimlory disease than would g
dustefree ju,

Animal experiments anl ehipivn) ehservations have shown

st nshostoy doey net predispons g person o the develaps
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mept of pulmonary fubereulosis, wor does % agpravale an
npparently healed bubereulous leton. In two jsolated ohee
industry towny in the Frovinee of (uebee where ashiestos wag
mined and processed, the ineidenee of fubiereulosis over o
period of many years was o greater than that of other isolated
towns with comparable population, Lt without s dusty trade,
In addition, the incidence of tuberculosis among asbestos
workers was fower than that in the gouera! population it thsy
mining Sowps,

Conflicting opinions and different reports make it extremely
difficult to confiem or deny conclusively the gausal eelationship
of nshestasis and careinoma of the langs. Too often 2 common
conclusion 5 drawn from ohservatinns and experiences with
ifferent, rucial groups living in diferent parts of the world,
under variable socie-ceonomic cunditions und working in
diverse ocoupational exposures. To these varighles I'd like
to sdd the fact that there sre the vatious types of asbestos
fibers, which may have dilferent actions on the hungs.

Yhe Canadinn experience with ashestoas s been Hmited
to the chrysotile fiber, The majority of fndustrinl processes
in the United States use this fibst, but recently there kas been
some increase in the use of amosite and crocidolite. On the
other Liand, the Deitish and other European industries use
greater quastitios of the harsher fibers, xmasite aud erocidolite.
Therelore, in trying to clarily {he causal relationship of
asbestosis in cancor, many varinble facts shonld be clearly
identified, especially the type of fiber used and whother o
not other dusts, such 3 siiea v diatomile, were present i
the industrial or environmentid atmosphere.

To wmplify thiv point I'd like 1 ke 8 few momenty to
duscribe the three types of asbestus Ghers mosk conmonly
used today,

An electron micrograph of the Sowh African Llue or
erocidolite Bber would show that it is composed of many short
sharp spicuies which are rather brittle,

Anmosite fber is brownish yellow in appearance and found in
Africs and Australia, Seen under the electeon microseope at
the same magnification ag abuve, the fibors wold anvear
longer, less sharp, and they actually nre less brittle than the
crocidolite,
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lill HORE UFFICH 1P URDERWRITERS ZMSOCIATION

Erde ehrysutile fher found chiolly in Canads is greonish
White i appesraes, Ulectron mivvographs show that this
fibwr ia Joug, soft and silly,

1 tknk that i is rousomable Lo axsume thab the short, sharp
andd britdle fihees sieh ae cvouidulite and amosite eould eause
naech mare extensive dutange to the lung than could the long,
saft, alky chrysotile bor. Therefore, 1 think it is unfair to
cumpare the experionee of some of the Enropean operafions
with wur Nortlh Aueriean operations, using dilferent types of
[t with dilferent aetions.

Tomplify my satemen, that there are different ogoups-
tional diseases Jaaving dilforent, Xeray pictores and diferent

elineal patterns, 1 would ke to describe the Xeruy appear-

anees of simne of the disoases,

The Xeray i msbustosts shows  fine, diffuse, infiltration,
ilateralin otk Jwwer Jong Giehds, T heaet antline ds shagey
of vomplelely obfterated,  The nlilar or conglomorate
pattenns of other puononueaiinses nre ot siet in axbestosis,

i aifiesi the Xemy reveuds w noduiar jufltration whivh is
biliteral and appeacs i all Doy liekds from apex to hase,
Conglomerate shadows can uppear in any of the various ling
fiekls, The bumopencons-or grownd glass appentionce of
ashestsiy is o4 se here,

The Xeray of diatomite preguonoeouiosis can show au
exugvration of ull Jncar nikings, o very fine nodulr or
ranalur pattern, aned frequent Darge eoateseont shadows usnale
1y i e upices, .

"The Xerny pietures resubting from the imhalution of & mixe
ture of ditaty tever follo thee s pttany snd eortuinly sre
ot typieal of vither of the inhaled dusts, Tn presoutday
Worhiy, envitonments 2 mor might, be expased L mixtures
f sdlicn s vl stoestos e sifien, o dintomite sl slien,
Thus you roukd hnve many Wzarre Xoray shadows henging
feam Tine gruomtlar infiltrations (6 homopeneous and later to
euleacent shadow it the sime individual,

Severa] years ago, wnyone who tustalled fnsulation teterials
wais cufled it ndiestos workier, beeanse ashestos was pracically
the only waterin] used for this purpose. Today, however,
there wre titierul filers, synthotie fibem, elags, cement, mage
nesn, snd % bl of othier substioees used fn thy innulnting

CERTAIN (CEALTII EXPLMIENCES avone spsTos workens 103

trades, The mojority of these muterials are relatively nane
foxic, and it is obvigusly incorreol. 1n Jabol the insulation
installer today us an ahestos worker,

There are numerous articles in the wadical literalure today
roporting the incidence of ashestods ur ashestosiy und lung
eancer among asheslos workers.  The conelusions of the
authora should nob be accepted inpliritly unless the report
o/early indieates that the so-eolled aghevtus worker was exposed
aniy to asbastos fibers and not 4o & isture of dusts.

One campany in the group I am reportiug has 2 retiroment
plan which hes been in effect for sivteen years, They have
total earoliment of slightly over 28,00 peaple; but, of course,
this figure has varied slightly through the years. Since they
started £0 use ashestos fibers just ahon: 100 years ago, the
following review of the pension plan will include employecs
who have had an expasure to the fiber over & long period
of time,

In,the past sixteen yoars there were 1,185 emplayees who
retired under the provisions of the pension plan, The gverage
Tength of emplayment for this group was 24 years. Mthough
we are unable to determine speeifeally how many of thesc had
exionsive expostres to ashestos fiber, it is reasonalde o assume
that the majority bad, since asbestos is wsed in nearly ull of
the peoduct fines, Of the [,185 thery were 186 who refired for
disability before reaching the age of 83, Only 0 of those hud
asbestosis,

"This low incidence based on long employiment with poteatial
pxposure would seem to indicate thar the dsbestos trade is
not s bazardous 88 may have been indieated in the past,

Conelusions

J. Asbestosis is o recagnized occupational pulmanary disease,
slow and insidiovs in its onset. It 1akes many years of
exposure Lo develop, it does o progresy after evposire
coases, and thers ds very little cisability wntil it is far
advanced,

9, There are relatively fewr workers exposed ouly to this dust
in industey todsy,
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