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A, Smge

Occupational cancer hm&rda have p i t ie d  m&akkd for thousands 
®i yaarg, Undue exposure to &gmU of ow  natural environment smok 
m  solar radiation or inioethm with the worm, 8chktmmm hmm~ 
tedium, have doubtlessly bsca responsible for the occurrence of 
cmms3 of the exposed skin among outdoor workers and of cancer of 
the bladder among farmers of the Nils valley m m  during prehktoric 
times. However, it wm  not until tbs advent of modem industrialism 
some ISO years ago that occupational and kdustryurekted agents 
have attained a preeminent position in the human cancer problem. 
Wot only are occupational esrekogcns the only well defined known 
onuses of human cancers, but their number and variety h&vs steadily 
increased since Pott in 1775 drat related the occurrence of scrotal 
cancer among chimney sweeps to thoir exposure to soot,

Our real knowledge and appreciation of occupational cancer pro* 
during agents m  phenomena of modern industrialism dates back acme

Tmvm i.



OCT0BBR e— M 0BSfm6 SESSION 127

75 years walk the discovery of the relation between the occurrence of 
akin cancer and an occupational exposure to coal tar (fig. 1}. The data 
given in the following tables (1 and l&j briefly summarise the salient 
additions to the information on occupational cancer h&sards made 
shoe that time. They list the various chemical and physical agents 
so far recognised or strongly suspected as causes of cancer in man. 
They show, moreover, the different organs and tissues representing 
the target organs of these agents and the number of occupational 
cancer cases placed on record or known to have been recognised as 
caused by them.
Tablb i .—Occupational Cancers Recorded in the United States and Foreign, Countriesup to l&8$

NuuOw c!„ Niuaher olSites of owiwr e&W't sates:
....... . ........

in 0.3, A. | (jr SUftagw *VWVi AWf-VAW-w. /A
Arsenic.................... „........................... -Mkm..,____ ? ; 25 '• 32
Coal tar. pitch..............—  ............. .. n o  : 3.150 ; 3,280
Pataolesm.......................................... „„ d o . . . . . . . 70 i 20 : 09
Shale oils...... .............................. . „„ „do______ 7 • 1, 900 ; 1, 907
Lignite fear and paraffin.............. ....... „„„do........... 14 j 14
Creosote oil.................. ..................... 1 1 40 f 41
Anthracene o il...-------------- -----. . . 20 | 20
Soot-earbon black--------- ............ ... .„.do........... I 1 190 j 191
Aromatic t o i m e s . . . . . . . . . y_r „* bladder — 350-100 . 1, 200 j 1,000

pk.su____ . tn  1 (?) 1 CORoentgen- and radiasn-radiatiou___ jl„enhs«d&. „: id 13 | 29
iU<i«ig.,„___ ' V . . * * . J- 650 ; 650

Arsenic....................................................... ; Lung „ , , . . s *» ' 18 23
Asbestos.. . . . . . . . .  . . . . . . . . . . ------ go 83 , 85
Chromates............. ................... ................ i T>5 05 i 140

if. „do............. 84 < 84
N i c k e l . . . . . . . . . . ___ . . . . . . . . . . . . . . j  Nasal cav­

il ■ j n
\

5A | SI
ji>v»?al dnus \

Coal ter, pitch. .............. ] L u n g . . . . . 0 53 ) 53
Petroleum.......... ........................................ „do, 7 38 ; 40
Beoaol____________________________ n 81 | 42

[Lung.......... i 0 i 1
Isopropyl.......................................... Khswrynx— ;  4 o : 4

[ Nasal sinus 8 o i 0
Radioactive cfaeroreals... .................. o 1 9

| I Naaal sinus :■ a J w i> 0 I 3
Total... . . . . . . . . . . _______ i

j * 750 | 7,650 I 8, 400

1 Approximate.
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T i s t z  I a.— Tim  Table of Dimwmes of Qmtpalional Catmrg

Kate« of AS&at i 3 >,>,3« ’■ Diseorwcr } (its&tm ¿Sected l-ntslleaf fefxfia»
------------- —  -------- --

Orgasm- ; 
s o a ........... . .. ............. in« i .......... Occupational
CaaS SSf (iffsiUsJ........... ; tsre ; V aiteasaa.............. j *83-1............... no.Coaitas (fcRiimir.ou.'i;__ ■ , Stiilio..__________ »0.
Cai5 far (sstiiracit»).__ . m o * Zwt-ig.................. . .  J ...................* ...... ................. DoCoal tar (fosses)*** X036 t iw&wtthste*..*__________*̂ ,.** i XMi<? w.*.w  *.,*,,* no.
Creosote a a ............ . 162« i O’XVsBovas, Sfcla............................................................................. Do.
AntivnaaeiiQ «&.<................................**' 1 » | Oliver—. . .................< ....(<« . . . . .  . . . .  . E>0.
r>ai aiJli! »<) <s&aio o!!}__ * 1 Bf'4......................... ..j ......-1«.............. .......... Bn.
PnroJiWtt still coke........ ! ¡8® ; perffSo and Soar- i ....................4b ............... Do
Bsfcrofema p&mf2Ln e&w* * \ 3816

f ojuapm* 
j S&JiUlkw’g.**.*.,__ ,j .. <!<• . . . Do.

PeiroleirM uitoriesat-ng a2 j 1838 i Heiicf....................... Bo.
tobrfaxtfog CU,.. 3810 ] Wilson....................... ...  i__ .8>j ...................... Do.

Benia)........ ...• 39» | Beiere & Bsss&M&aoJ Bo.
Aromatic sttilocs {<iyc i 183?. itelra.................. aiaS«)«?!-, 8U- Do,

krtenneSfBt'SS). j 
Sfaprspyl oil........ 1352 s lV*a, Srayilt & Xalo. -

rh-$*
KrnJt siausea  ̂W yaxv Bo,

ChiiiaSiiB-—nsofgaaict j 
Areeeic....................... 3822

j i
’i „ „ : 5 fam ...... „.........  : 3irfn,*A, v* , v - . , . Do.

If® ; 2Uite;Ms.«i.l................. : do........................ MeilicinsS.
38* i ;?aupfc__*.****___v*-: tong......................... Occnpstfon-U.

ABftstos........................ ■ 1855 1 Uynife 4  Siaitii......... ....................&>.*........................................................... Do.
Chro2a&ift$vv .  . . ,v. ,s’ )83!> : VM............................. .dc .......................................................................... Do.
Klek»l...„.*................  ! 1332 | Orattfcil.... . . . . . . . . . . . . Wiisai an<S ai- Bo.

", Biases, itiag.
Shysicstl agontat ;

OltiAviofet raft&iic».... J 3884 j Uana........................ SS>,fi),......................... Do.
aix^agcr.'ttUOssii«..,_________i 3802

\
\ iWobea***..*__ _ , ,  .  <io . . . . . . . . . . . .  . .

KnoiromeiioU.
0«suj>aUBBs!.

1368 ' Wy«................... ........................................................... 4« MeSlsinai.
38U .  V&u iiigl*, Sebvy&ru & OaeujjaUcms!.
3822

, voa Sfitenrocsc, 
; Beck....................... Boa®., , * , . . „ * * * .  . o r ,  a ,  . MidifituS.

Baatooetivs sts&statwes.J 3828 ; HaerilBg it Hose ..................... Biios:............................ ..... .................. .......................... Ocnupaltumii.
1323 McNcoi, Wsnl ¡viirf Skit;.... .............................. Do.
1829

; vnw$,
' «. , „ v . , .  .  * BliWil-fcrming tissue«. Bo.

mi ...................................................... .... Bo«a.... .. ....................................................... i l>i>.
* * * * *  .......................................... .............................................. . . . . .  ............... ~ W * S N W ~  S V W .

Howaver, an indiscriminate aceaptan.es of these figures as reflecting 
the actual scope of the occupational cancer hazards ’would seriously 
be misleading for the following reasons. The. present» of occupational 
cancer hassards baa so far been established for only a fen worker 
groups having contact with one or several of the carcinogenic agents 
listed. While, for instance, it is generally known that workers em­
ployed in gas works and coal tar distilleries or engaged in the cleaning 
of petroleum stills and having akin and respiratory contact with coal 
and petroleum pitch and tar show an excessive liability to cancer of 
the skin, and apparently also, of the lung, thorn docs not exist any 
official record of similar cancerous complications among electrode 
workers in .alumdmm production plants where an exposure to fumes



OCTOBER e— MOBNKiO SESSION m
from the ejoetrodes consisting of a mixture of coal tar, pitch, sod 
petroleum coke exists. Reliable information, however, is on hand 
that those workers suffer from cancers of the skin ami, possibly, also 
the respiratory tract. The extent of this exposure hazard may be 
estimated by the fact that approximately two-thirds of a pound of 
electrode carbon is consumed for each pound of metallic aluminum 
produced, of which 800,000 short tons were consumed in the United 
States in 1045.

i t  is equally significant that agents which hare boon reported to 
have caused occupational cancers among workers of an industry of 
one country, do not seem to have the same effect upon the workers of 
an identical industry of another country, if the available data would 
he accepted at their face value. Since carcinogens behave in their 
fundamental disease-producing properties like pathogenic micro­
organisms, there is no sound reason to assume that carcinogetis make 
any distinctions in their activity or offeetivenoss for any national 
reasons. In fact, if can be shown that such scientifically incom­
prehensible discrepancies are mainly due to local differences of report­
ing of occupational cancer cases.

The existence of an excessive liability of gas house retort and coke 
m m  workers to cancer of the lung has boon reported from Japan, 
Canada, and England, hut not from any other country" despite the 
fact that the exposure conditions for workers employed in such opera­
tions are identical. The occurrence of an appreciable number of 
amtnic cancers of the skin among German users of arsenical in­
secticides was placed o?i record during recent years. If full credence 
would bo given to reports on arsenic cancers observed in the United 
States, one would be led to believe that arsenirak in our part of the 
world are carcinogenic for almost exclusively medicinal reasons. 
Again, it is hard to assume that arsenicak would make such dis­
tinctions, A similar situation seems to exist concerning the car­
cinogenicity of lubricating oik obtained from petroleum in different 
parts of the world. Although there were placed on record by English 
investigators during recent years, several hundred eases of skin can­
cers due to occupational contact with lubricating oils, practically 
nothing is officially known as to the existence of such industrial 
diseases from the countries on this side of the Atlantic. One seems 
to be content with attributing here the English observations to the 
carcinogenic action of shale oils, the, large-seals industrial use of which 
was discontinued dining the 1920’s, and therefore cannot account for 
the mot-8 recent English cancer cases observed among spinners, 
mechanics, engineers and other workers having had exclusive con­
tact with lubricating and cooling oils of petroleum derivation.
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It is worth noting m this connection that during the last 20 years, 
there has been an almost complete lack of published additions to the 
list of occupational coal t&f, pitch and creosote oil cancers of the skin 
from the United States, although such cancers h&vu been observed 
and are recorded as such in industrial records, and despite the fact 
that the annua! reports of the Chief inspector of Factories of England, 
and Wales have regularly listed notifications of such lesions to the 
extent of from 100 to 250 cases per year.

One may also reflect on the fact that the last published figures on 
occupational cancers in American dye workers appeared in 1938 and 
listed less than 100 cases, all occurring among employees of one com­
pany. .During the intervening IS years,, the total number of such 
eases has risen several fold and no official data have become available 
from any of the other companies producing and handling carcinogenic 
aromatic amines used in the production of dyos and rubber anti­
oxidants. In contrast, recent reports by English investigators sup­
ported by the English chemical industries have supplied adequate 
figures on the number, incidence rates, and attack risks of bladder 
cancer among English dye and rubber workers who had been exposed 
to the- same carcinogenic aromatic amines with which the correspond­
ing worker groups in this country have occupational contact.

Finally, some consideration must ho given to the fact that, the general 
population has varying degrees of contact with some of the carcinogenic 
agents through then' presence in industrial wastes released into the 
environmental air and bodies of water, and entering subsequently 
the soil and the fauna and flora living in such a polluted environment 
and used in part for nutritional purposes. In the past, claims as to 
the occurrence of so-called “neighborhood" oases of cancer have 
rarely been made. The well established former occurrence of arsenic 
cancers among inhabitants of & German region in which the drinking 
water supply was polluted with arsenic from mine slag heaps represent« 
the first occurrence of this typo.

Following the discovery of bladder cancer hazards among German 
dye workers, it was asserted that an environmental plant contamina­
tion with carcinogenic aromatic amines was responsible for t:lie 
production of bladder cancers among persons living in the vicinity of 
this plant. While the actual existence of such conditions was denied 
at that time by other investigators, the recent demonstration of 
“neighborhood cases" of berylliosis makes such claims appear as not 
unreasonable possibilities sines a highly potent carcinogen, such as 
betft-n&pht.hylamin«, is involved which might have, produced snrh 
results if the waste disposal and housekeeping methods of the plant 
were inadequate. I t is probable that the future occurrence of cancers 
of the lung and bone among individuals who lived near boryllium- 

-..prodacing or ;proccssing piaivtsmight furnish "additional evidence of
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cancer hazards related to environmnnial plant pollution if beryllium 
and its compounds are not only carcinogenic for rats and rabbits but 
also for man. Similar conditions of industrial atmospheric pollution 
exist around arsenic smelters, chromate producing plants, carbon 
black factories and oil refineries, as well as uranium ore milk.

The recent compensation claims advanced on the basis of an alleged 
existence between cigarette smoking and lung cancer also point to the 
possibility of a greater future importance of the compensation aspects 
connected with tins occurrence of cancers from industry-related 
sources, such as exposure to carcinogens contained in the exhaust 
fumes from diesel and gasoline engines, or present m additives and 
eonfsmrocfflts in foodstuffs,

It appears from these considerations that there can be no doubt that 
the actual number of occupational cancers is considerably higher than 
the number of eases placed on record, i t  is of some interest, moreover, 
that the number of eases recorded in medical journals is appreciably 
higher than the number of occupational cancers which during the 
last 20 years have come for decision before compensation boards be­
cause compensation claims in many such cases have been settled out of 
court, With a few exceptions, such as the incidence of lung cancer 
among American chromate manufacturers and among German and 
Czechoslovakian radioactive ore miners, of nasal sinus, larynx and 
lung tumors among American isopropyl alcohol manufacturers, and 
of skin cancer among English coal tar manufacturers and proressers, 
no reliable information is available on the incidence rate of occupational 
cancers of the various types among different occupational population 
groups.
B. Special Aspects o f O ccupational Concurs

À lair ami competent adjudication of compensation claims for 
cancers allegedly caused by occupational agents or conditions requires 
an adequate knowledge of the special aspects related to the production 
and development of these tumors ami of the criteria by which they 
may be distinguished from non-occupational environmental {medi­
cinal, dietary, cosmetic, habitual) as well as "spontaneous” cancers.

i .  Deftnitian i f  the Teem ^Occupational Cancer”.—The term "oc­
cupational cancer” is applied to malignant tumors originating in 
individuals during the course, and/or as the result of the regular and 
usually prolonged exercise of certain occupational activities entailing 
contact with some exogenous, physical, chemical or parasitic agent 
acting in proper intensity. Occupational cancers thus are caused by 
specific agents or etfelogically related to well defined occupational 
conditions which form m  integral part of the ordinary working 
environment. They differ through these aspects from the accidental 
occupational cancers which result from or follow upon some oxtruor-
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din&rv, unforeseen, accidental injury sustained at work and being < 
of & nonspecific nature.

i .  Types and Nature* of Geeupatimal Cardmgem.—Occupational 
agents which are known or strongly suspected as having caused 
cancers of various organs in workers who became exposed to them are 
largely chemicals. Some of these chemicals are well defined, others 
consist of variable mixtures of a large number of chemical com- 
pounds, a few of which possess carcinogenic properties. A second 
group of occupational carcinogens is composed of agents eharaeimKcd 
by their ionizing or nonionizing radiation. A third group is repro 
seated by environmental agents and conditions whieh sometimes 
have an occupational association, and which may ho related to certain 
infections ox several specific climatic, geologic, dietary, and nutri­
tional conditions, and which in part have more or less indirect 
relations to carcinogenesis (tabic 2).
Tabus 2.—Occupational Caranogem—Their Route of Erpmure and Their TargetOrgans

m& MISTING OF IAIABC

Cimrai tj-jja ; typo Ravito a t  f : x p & m w T-irprstÔ to
WNW/VM<*>.VWUW>MW>«»< '' ..._ -«■................. ✓....
Cbataisa) o w i r f i i o g i i i s ; ;

Qf|ra»!«ehimj" .................... . CuUBiOUS, respirs. Bio-jiS •iormieg ¡> r g a a s
csk—a-oxoatic, , : toty. : lymphosftr-
jsoiyeyctl«, twt* ' : t x t o f i t t y  38 ye to bus t.
efoeyctia ; BetaujapSabyitimlflcs beto- . Respiratory, ealona- . OrepenauB orsata (bind»

din«, 4̂ ®lnoAipi!fnyHaani- • ous, hltrwntary. t ¡ter, areter, kidney).
sto:', £ssgc‘iit&!) itoiui- : ,

\

• Coat t&r, pitch, soot, aspWt. Ouf&W'Cittf.....
: tat oS, creosote sit »«tai- Respiratory..........»J tiUHg,
• «no ou top blaefc, lignite \

• <m ?  to  pttfaiiia ait. j
Syrstfeotfe < m i . «;! to  tsr Cutimeotts...... .».... Skfc

• ¡BergUR),
Share oi! to  paraftti < rH___ _ . ,&> __ . .. i Do,

Respiratory......... ,.j Larym.
PoVeieiti.') tad >>ii, die»«! oB, Outaiveoas. ... .. ..

lubricating 0)5 and groom. Respiratory..........
. cutting oil, aartHU) block,
: asphait, tsw, ®oisi?s erxida
i paraffin ait.

Aiipfcatte........ J  Isoprapyioti........ ...... , Sassi s i n i m .  iaryt,s, Suag.
iaafissiie ehito j Arto*. „........ ........... CitternY«», iiipri ?<•.. Skin.

¡sis, 1 JWjsiiiftary,.. ....— X-uas-
j Niefcol......................... ,. , U».............. . Nto wvity, nsasi »ic,UE,

. l«a*.
| ,,...._.......... i.....<5o..... ............ twig.
I AStWtSS.............. ...... ... ;.....da.................. no.

Sitysieai etonageiKf: | X-toktioa..................... ; CatoiH»«*............ Stein.
{»note? ¡'sAtosao, | ; Ttaiaotofxsis....... Coonwtive tlffliR. bon«, 5 5>!«x5-iVrraiag argatis.

■ Jtaai>>a£tirsT4iit&ti!>a<B5p)i£!, I C m a m m ......... . Skin.
; Ma, tofssam-iads&tiun). ! Vi'&Rfis.astBO-r-Si ___ Citansctif-a toue, b i< > n & -

i feitwltts orgsas.
'■ i-tetptoery-..------- Nitw.l smu»

. te'.ng.
; ' I n m i l e '  .... ... •- Borte.

J>w&iai.“!ssro?«SiSf«!X..; § c t i s s t t i w * * t a  tssmotsStarH,... f M C n e v n o n  . ,. . ftS»sidef'
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l a  addition te> these established occupational carcinogens there are 
a number of potential human e&rolnogem which have been shown to 
elicit cancers in experimental animals and to which workers become 
exposed during their regular occupational activities. These po­
tential agents which also must bo considered in the adjudication of 
compensation claims, are listed in tables 3 and 4.

Tasls 8.—Potential Environmental Human Careiwgens
• ' ’ i

A& at j Sit* at ttrraor j ! '?i Type» of httn)Mu»atwte

Estrogens.................... \ B rmt.........
Kfetisfaf............ Lyraph Bodes.
SymbeUo.............. ; Vtm»............

! Kypepiiysis... 
CBrJse® Titcacbiaridg.4 L iver....___

j Car*ftiefss3. i (tutsmme. vbisi. , ...
.. Oiol— ...

tI

caioroiottn........... .......... i ors!, ....

■ ....... t«a.......i ...■ O ¡Coins p}£j Stem ...
i
i

MOWS'__

,1 MiUHifaot'.Jfe
j VsiSiW!/ additive,
/  Cosmefi» 5«gi*4l«Kt

itidsKtrsai acivont 
J Degreasing sgf-ni. 
j Dry-eieauing isg&at, 
i Firo-egtingunfttag agent, 
'• Marurfwfnr* 
j Product«» of freon.
| Oraia iiamigsat.I Extractive of Otis.

,i Msmsfarturmi ¡bssuaford. ! Aiieethetfe.
i ' \ Solvent at)S Extra otsv* of
i j mb, resist, rubber, w&ass,
| j Mm , sSMolds. , ’ ̂ s ' -  liffcwlfeitt ei lacquer, 8oor
- l paifeh, desnrag Said.
\ | ' Pjyy?«ciK>n ci artificial aUfc>
l \ i plastics.

SOT <**-Bis(f>-ebto-¡¡'OS>b*»yl4,),i*t!'i-
ftbtoroetlsaBei.

.do ,. . . . :  

;

Ors!....... ' HfU, . . . . . . ;  Manufacture, 
i Insecticide.■ Food coBtasa&ssst

T»n»fs acid , , — ... . . . . . „ b o ............. :] fV,e-sivi'i! . ... Itigrrdient of foodstuffs 
• limits, u-fnn, eeffeo, amt 

taM.
{ Medicinal agent.
; Tanning agenr.

, . . J  Oltrus fruit preservative.TSifeamr a«? deriva- ____ rif> ......  . . D id ;.,.,.,.. .. ,<to.rivet. 11l>t<«d.., .... ,. v w v v . . . . .  Mr-iflcina] arnti.
pdMresityiurea (Pui- 

sin1).
L iw  ... >b> bfarntfseturt. 

Sweeten !»k omit.
Dfethyieae giycol.. . . . . HbnbSK............ . . <in ,. ,~A 'k Antifroeee.

Sntf'rmediate in axposfva 
sHatxuStctsre,

i Softener oi iaequer lfi3ts, 
wood stsins, gtue, tsrtSe, 

• brnnertant ttohaaeo).
Methylated »aphtha- Ci>py.nw,...... J  Mwi# v Vshtaie of iascrtiddee. 

1
Berglua coot oils md ...... C«Byx*isiC....... MaoBferttire.

te . S\it>f;uiane$i3s : tissue. J . . . .  1 Fae5.i Labriesnts.5 I \ naatirproduetioa.I {CefrorUeiaiuai.fater-TrofSili seal ; Liver....... ______ _____ l Manu&etare.w«ixeSy j l Pftswttwfe! . j  Moysv.......\ Vue!.greases, i i Lubrtennl.| A i 5
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T abla  Emirmmmttd Human Camw&m#— C ontinu «!

Amai Site oí tarnar T jî»  ût «**P08ÜÏ*
««WjWAWW V VMÍWM/AS

: Í
CcSSüpb&Re, poiyot'Sy!- 5 Subauisseaos.,’ Baron mraS..,

Sjteesis T y ¡así 6i feuirsaïi ¡xw tacts

í îítíit grasa S F brQ- : 8abcutaa«ous j Fs/ctairtei., . ,  
Siasi Mu* FC? fast : ïlsstjo. j
groen FCF, '. j

Butter ysiiew.............. : L iw ................. i Orsi .............

Hat . . . . .

J  Monso..
: î te i . . . . . . . .

.•,,...dO ......

Tertile dyss
Food oüd ¡yjasastis dycs,
Food dyc (erîoat'i.
0 scolte fiy«,
FS&ro octor.
Fita. ôter, plsítie-índustris)sua, polyamide toy- : i

Sotó, baiselite tefion, : :pMymctbyl isatiso< . ¡
rytete. i \

Sorryllium................ . Bone................. I iterata e r te .......  SUSSIt
\ ïtetpinstecy..,..' le a ...

Seteníam......Latee üs?¡<k<í ...; Oral................................... ’ .,..&>,

■ rnanaf&etur« and uses.
; Wrapping material, 
i Medieioa! agent
: Metal alloy, X<oy taire, 
; yteâpbor msnaíaatare. 
i Ketaatey vessels 
: Atomía energy production,
, Sail «ont&mínaot.

Costing matter of glam, 
ceramics, palai, rubber. 

Metal alloys, 
ïtïîbber atwlerator. Piictoolf'Otfk' apparatus üeeoforlsvr,

Cobalt.,.. Sntíoutaasous ¡ Faimforaitìssua. 1!
.ító...„.

FirrpreaËiig agent. 
Medicine! sgtat.
Matai alloys aa>3 plating.Ooloitìng moitor of girata,

eerasìles» pate;, rubber 
Medicinal »¡mat.

T abus 4 .—Caroinogemc Chemisais Eliminated m Emni-onmenia! Human
Carcinugem

xm<i i Site sf «oncer
6tyryS43(k........ Subautanoons

î te a s .
S-AfAÏiteiuo-fl?îin«ite,? Sabautsnaans 

! ttasua.
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8. Evaluation of Evidence.—For the establishment oí e&nsal reía» 
liona between an exposure to these agents and the subsequent develop­
ment of a cancer of an occupational genesis and therefore compensable 
nature, the following prerequisites must be fulfilled:
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(a) Definite evidence must be available indicating that tbs claimant 

bad occupational contact with any one of the various agents listed, 
that this contact was either of prolonged nature extending as a role 
over periods of at least 6 months, and was of adequate intensity for 
eliciting a cancerous response, according to any previous experience 
which might be available on this point. Single exposures may be 
considered to be effective if the casual agent consists of external 
ionizing radiation or the exposure mechanism favors the production 
of a carcinogenic depot in the tissues from which a prolonged exposure 
of the host organism may ensue.

(à) The route of exposure to or introduction of the carcinogenic 
agent in addition to its specific chemical properties and metabolic 
peculiarities detannine the site of the organ or tissues in which a 
cancer is elicited. Therefore, not any cancer, but only cancel’s of 
specific sites are related to any particular carcinogenic agent.

(r) The type of exposure does not need to be continuous or extend 
up to the time of appearance of the cancer, but may be intermittent, 
In fact, any contact with the occupational carcinogenic agent may 
have ceased many months to years or, occasionally, even decades 
before the cancer becomes manifest. Effective carcinogenic exposures 
may be sustained not only by the ordinary operators employed in 
operations with occupational carcinogenic hazards, but also by workers 
entering such operations on a transitory basis, such as supervisors, 
maintenance personnel, repairmen, truckers, loaders, yardmen, and 
workers employed in rooms and built Lings near the hazardous opera­
tions, if housekeeping and exhaust, disposal methods are inadequate 
and environmental coni aminations result.

(d) Occupational Medical Stigmata.—-For the establishment of causal 
relations between occupational exposures to carcinogens and sub­
sequently appearing cancers, it is of distinct value to analyze the 
medical history of the affected persons for functional or anatomic 
disease manifestations characteristic of a pathogenic action of the 
particular carcinogen allegedly involved, Such noucancerous and 
often preparatory or preeanecrous symptoms of étiologie specificity 
act as stigmata or biologic finger prints supporting not only the. 
actuality of a previously'’ sustained specific exposure, but also its 
causal relationship to the cancer present. Symptomatic manifesta- 
tions possessing such a significance are, for instance, chronic radio- 
dermatitis, chronic: tar dermatitis, arsenic dermatosis, chronic solar 
dermatitis, chronic radiation periostitis, asbesiosis of the lung, and 
kmkoinoid reactions after exposure to benzol and ionizing radiation. 
Chemical analyses of tissues for the incriminated chemical also may 
sometimes be of assistance in establishing previous contact with any
radioactive substances, and benzol.
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It is important, however, to note that both those procedures are cot 
applicable for all occupational cancers. Some of the carcinogens do 
not produce any etiologies!!}7 characteristic symptoms, in fact, they 
may not elicit any preliminary toxic or other disease phenomena 
despite a persistent and prolonged carcinogenic exposure. Tims, 
cancers of the bladder in dye and rubber workers may develop in the 
absence of any preliminary local or genera! warning symptoms after 
more than one or two decades of continuous, intermittent, or dis­
continued exposure to certain carcinogenic aromatic amines.

There also does not exist any parallelism between the toxic and/or 
irritative properties of any chemical and its potential carcinogenic 
qualities, nor, is there a relationship between the degree of toxicity of 
any particular carcinogen and its relative carcinogenic potency.

(d) Extensive experience with occupational cancers indicates that 
there usually elapses a latent period of years, if not decades, between 
the onset of exposures to a carcinogenic agent and the appearance of 
the resulting cancer {tabic 5). it is ior this reason most unlikely that 
occupational cancers become manifest within the first year following 
the inception of contact with a carcinogenic agent. In fact, all cancers 
which make their appearance during the first three years of occupation 
in a carcinogenic environment should be subjected to severe scrutiny 
for & more probable nonocoupational origin before they may be 
considered from any occupational viewpoint.

Tabus 5.—Latent Periods of Occupational Cancers

Organ a»<5 agent ;Av#r»go !fKi!»s. period j R&nge of intact pfcri-iii
Skin i

A make i Years j Vt-ara
Medicinal......... - ...................................... - ................\; is 3-40
Occupational.. . . . . . . . . . ----------- ------ - .............. -i \ "V 1 4" 46Tar............................................ ................ .......................1> 20-24 | 1-50

Creosote oil........ ..................................... - ______ ------ i 25 15-40
Mineral ail____ - - - - - ..................................... ............ ... i| 50-51 | 4-7 5
Crude pumS&n oli------------------- --------- ■----------------- i 15-18 1 3-35
Solar radiation............................................................... ; 20-80 i 15-40
X-radiation ........................................................................ : If ;! 1-12

Lung 1
Asbestos......- .......... ............................................ : is  ij 15-21
Chromates............................. ........................................ i 15 i 5-47
Nickel carbonyl............ . ....... ............. ................ ............. 1 22 1 6-80
Tar tomes..___-__ . . . . __ . . . ------------------------------ ' 16 : 0-2&
Ioniaing radiation__ . . . ------ ------------------- ----------- | 25-35 | 7-50

Bladder [Aromatic amines...-------------------------------------------- j 11—*5 j 2-10
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(/) A suceeasfol production of cancers m experimental animais by 
die administration of any particular chemical or occupational agent 
supplies weighty support to a claim that such a factor may have an. 
identical effect upon man, especially if the route of exposure, the 
physîo«hemical status of the agent during contact, and the cancer 
produced in experimental animals are identical with the corresponding 
aspects in human experience. However, because of the pronounced 
species specificity of exogenous carcinogenic agents, even positive 
experimental evidence provides merely strongly suggest sve hut not 
entirely conclusive evidence as to the existence of carcinogenic proper­
ties of such agents for man. Only human experience gives a definite 
ami irrefutable answer in such matters.

(g) Pathologic and histologic evidence is in general of only limited 
importance in the establishment of the occupational causation of 
cancers, since neither the clinical behavior nor the gross appearance 
and histologic structure of cancers Rro etiology specific. However, 
in some occupational cancers histologically or hbtocln unie ally demon­
strable manifestations are present which give conclusive or suggestive 
evidence as to their particular etiology. The presence of asbestos 
bodies and asbestosis in a lung affected by cancer provides practical 
and scient die proof as to the fisbostotic origin of such a pulmonary 
carcinoma. Of similar cetusal significance would ho the demonstration 
of chromite dust hy histoehemical methods and by incineration of 
sections of the lung of so individual with pulmonary carcinoma. 
The his toch amical demonstration of arsenic in the skin affected by a 
carcinoma represents another illustrai bn of the value of histologic 
studios in, live determination of the etiology of a, cancer, Likewise 
the presence of extensive endartoriiio changes in a fibrosed subcuta­
neous tissue containing a carcinoma or sarcoma would arouse the sus­
picion that X-rays or radioactive energy was causally responsible for 
the malignant lesion.

It appears from these considerations that a competent and critical 
evaluation of the entire evident« related to the exposure of (be individ­
ual the symptomatic manifestations of the preparatory period, the 
length of the latent period, the site of the cancer, some histologic or 
histoehemical characteristics anti the existence of corresponding ob­
servations on cancer production in experimental, animals aside from 
pertinent epidemiologic data represents the scientific basis essential 
for medicolegal decisions in litigations of alleged occupational cancers. 
C. Compensation Laws

Workmen’s compensation laws unacted in various countries and 
states reveal a remarkable lack of uniformity as to the types of oc­
cupational carcinogenic agents, industrial operations with carcinogenic
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hazards, and o<? clip atto« al o&ncers covami As of October i, 1054, 
full coverage laws applying to all kinds of occupational diseases in­
cluding cancers bad been passed in 26 States of the United Stares and 
the District of Columbia; schedule coverage laws not always cowring 
occupational cancers, or all typos, were sn force In 20 States and no 
occupational disease laws had been enacted at that time in 2 States 
(Mississippi and Wyoming).

While workmen's compensation laws based on the principle of 
schedule coverage may provide some degree of compensation against 
disability and injuries resulting from occupational cancer hazards, 
such legal provisions designed for the protection of workers are totally 
inadequate, if not obsolete, in an era of a rapidly changing and in­
creasing occupational disease panorama. Such static laws reflect 
a legal and sociologie state of mind which is maladjusted to the 
dynamic state of modern industry.

However, even the blanket or general coverage compensation law 
which is sufficiently flexible to include not only the present but also 
any future occupational cancer hazards, usually has a statute of Irai tâ­
tions which is inadequate for providing fair protection under certain 
and not too unusual circumstances mot with in occupational cancer. 
Since occupational rangers may become manifest many years alter 
cessation of exposure to occupational carcinogenic agents, a statutory 
time clause of from 6 months to 6 years may be too short for occupa­
tional cancers which may appear after a longer period. It is advisable 
for this reason to adjust all existing laws in such & way that such 
eventualities are properly covered.

In the workmen's compensation laws existing inmost States, certain 
groups of workers or employees, such as especially fami labor and 
domestic servants, are excluded from coverage by tho law. Sirice 
farming as well ax housework have become and are increasingly be­
coming occupations having extensive contact with industrial products 
(pesticides, herbicides, synthetic fertilizers, antisprouting agouts, 
hormonal fattening agents of livestock, lubricant« and fuel of farm 
¡machinery, residual oils for smudge pota, anil improvers, antibiotics, 
detergents, waxes, polishes, dry cleaning agents), there is no sound 
scient die reason for excluding members of such occupations from 
coverage by the workmen's compensation laws and from adequate 
protection against cancers arising irons exposure to potential ami 
actual occupational carcinogenic agents.
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B, Labor Codes ami Standards
Any attempt toward achieving an adequate compensation by finan­

cial means for & cancerous condition acquired through contact with 
occupational agents not only presents considerable economic dif­
ficulties but is also of questionable humane merit* While such a 
procedure is evidently the best that can he done after an occupational 
cancer has become an accomplished fact, the wiser, more rational, 
and in the long run, more economical approach to a reasonable con­
trol of occupational cancer baw ds lies obviously in their prevention 
wherever this is possible.

This goal can be achieved to a large degree by the enforcement of 
proper work conditions in operations in which cancer hazards exist, 
so that either any contact of workers with such agents is eliminated 
or reduced to an ineffective level. As to the fundamental step for 
accomplishing such a control of occupational cancer hazards, it would 
be advisable to have all factories, workshops, laboratories and other 
establishments producing, handling or using known or suspected 
carcinogenic materials to register with State public health and labor 
agencies. This information would provide the basis for establishing 
the supervision of plants by health and labor agencies and would 
create the proper machinery for familiarising managers of such opera­
tions with the potential carcinogenic properties of the substances and 
devices used in their establishments and with the methods and pro­
cedures by which they might, be eon trolled or avoided.

The relative effectiveness of any medical, sanitary and technologic 
control measures to be adopted can best be determined hv ascertauuiig 
the changes in the occupational cancer incidence among the total 
population at risk occurring during some 10 to 30 years alter their 
introduction. It is therefore desirable that provisions be made for 
routinely recording all cancer cases occurring among worker groups 
exposed to occupational carcinogens. All prceancerous and cancerous 
lesions observed among members of such groups should for this reason 
be made notifiable with the State health agency. All persons having 
knowledge of those cancers should be held responsible for such report­
ing. Tho adoption of such mea*eirrs represents an important step 
from a public health viewpoint, because there is a growing urgency 
to determine the environmental causes responsible for significant 
changes in the incidence rates of several cancers.

A great deal of circumstantial and direct evidence incriminates 
recent changes in the industry-related environmental factors for the 
startling and progressive increase in the lung cancer frequency observed



140 1054 MBETING OF IATABC
in all mdnstriaiized countries during the past »0 years (graph 1). A 
similar, while not ns marked, rise in mortality rates has been observed 
during the last two decades for cancers of the blood forming tissues, 
especially leukemias, for winch the crude mortality rate increased 
from 1,0 per 100,000 of the population in 1900 to 4.3 per 100,000 in 
1944, This development coincide« with a marked increased use of 
soniring radiation as well as with a widespread industrial and medicinal 
employment of chemicals having distinct hematotoxie effects.
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I t  also may be of significance that the age-specific, total and age- 
adjusted mortality rates per 100,000 population for akin cancer in 
white males and white females in the United States have shown 
between 1930 and 1950 a marked shift in favor of the younger age 
groups (table 6). Whether such changes in the age distribution of 
skin can,cars for both sexes may have resulted from the modem habit 
of sun bathing or a more intense environmental, occupational and 
dietary contact of the general population with arseuic&ls, or with 
products of the coal tar and petroleum industry, remains at present a 
matter of speculation. For determining the possible causal signifi­
cance of such factors in this development, it would be necessary to 
ascertain data on occupational, dietary, environmental and habitual 
contacts of the affected individuals, their complexion, md  race, and
T a&i.e  6.—Age-mpecijur, Total, ami Age-adjusted Mortality Octet) Per 100.000 Population for Skin Cancer in While Mateo and White Females, United Slates, 

m d , m s ,  and M S

Aim i~i$ 1030
Wilin' mt&xf 

10« «feeagat

Fader IS___ __________ *.......... „.........: 0.06
:

0. 08 0.03 -6 2
m u . . . . . . . . .  ..................„ ............... , 12 . 11 « 34 -f209
25-34.......................................................... ■ ,22 .48 , 81 +  76
3&~44„„............ . . . ................................ , 75 .85 1.4 +65
45-54................. .................................... 2. 5 2. 5 2. 7 “t* 29
55-84...........................................................; 8.0 ' 5.3 5. 8 -1 !
85-74.-..,____..______________. . . __ ! 23.7 ' 16,0 12,8 -2 0
75-84.............. .......................... ................ ! 88.2 1 52.3 32.8 -3 8
85 and over__________ _____________ ' 194. 2 l 172. 4 77. 5 “ 55
AH a g e s . . ........................ .......• 3.3 ! &2 2.9
Age adjusted 1........... ..................... ...........: 4. 7 ' 3.6 2.9

Watte femfes

Under 15».............................................! 0.07 1 0.07 0.02 “ 71
15-94.................................................. _J .08 1 . 12 .31 +  12825-34...........................................................: .23 ! . 23 .72 +213
35-44...........................................................'• . 83 l . 58 ; l. 2 +1184 5 -5 4 ........................................... 1.5 1 1,0 * 1.8 j +8055~M............ .......................................... ' 3.0 j 1 9 i 3.6 l +24
65-74...................................................... ' 11.4 1 8.7 l 6.8 j “ 22
75-84................................................... . 44. 8 | 26,3 1 18,8 ; “ 29
554-....................... ........................... 182. 7 I 132. 7 i 68.5 ! ~48
All ages........................... ..................... ! % 1 [ 2,0 i 2.0 • . V > K-Age adjusted 1..... .................................. • 2. 9 j 11 i 1.9 ( v

i
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on the location of ilio cancers in the exposed or unexposed parts of 
the skin (site distribution),

Ail such data coaid readily be obtained for occupational factors if 
all occupational cancers would be made notifiable. At the s&rae time 
this measure would be instrumental in ascertaining to a much greater 
degree than heretofore the scope of occupational cancer hazards and 
of the cancers result} og therefrom. The effectiveness of this pro­
cedure is strikingly illustrated by a graph (graph 2) published several

CUTANEOUS CANCER IN RELATION TO OCCUPATION
m tm  s m m ;we mumses or cases m  a m m a x  a w e m m  m nmuess sfMALE&iw i  sè&tiÂm w m m  m m mm t- iw  w .w Æ .
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years ago by Henry in which lie showed the striking rise in the number 
of cases of cutaneous carcinoma in males and females in England, Wales 
and Scotland attributable to occupational exposures to coal tar, pitch, 
shale oil and mineral oil after statutory notification wont into effect 
in 1920.
Conclusion«

1. The rapid development of modern industrialism has been asso­
ciated with the appearance of many new occupational health hazards 
of which those causing- cancers occupy an important position.

2. The increasing rate at which occupational carcinogens have 
been discovered during recent decades suggests that only a fraction of 
the actually existing industrial carcinogens is known and that here­
tofore unlmown and now occupational carcinogens may he added lo 
the present industrial environment through the development and 
use of new chemicals and production methods.

3. There is a great deal of evidence indicating that only a relatively 
small fraction of the cancers produced through contact with occu­
pational carcinogens has been recognised and/or placed on record. 
Because of the established widespread industrial contact of large 
worker groups with known occupational carcinogens, the potential 
scope of the occupational cancer problem evidently is much larger 
than apparent from the reported number of occupational cancer cases 
and hazardous industrial operations.

4. Medicolegal decisions in compensation procedures of occupational 
cancer claims should be based on a competent and critical evaluation 
of the entire evidence related to the exposure conditions of the claim­
ant. the presence or absence and the type of any etiology, specific 
symptomatic manifestations observed during the latent and develop­
mental periods of the cancer, the length of the latent period, the site 
of the cancer, any specific histologic ami hlstochcmlcal characteristics, 
the production of corresponding cancers in experimental animals by 
the incriminated agent and pertinent; epidemiologic data.

5. Schedule coverage laws are inadequate for providing proper 
protection against occupational cancer hazards because of the dynamic 
state of modem industry resulting in. the constant addition of new 
chemicals and production methods which may entail heretofore 
unknown occupational cancer hazards. The statute of limitations 
contained in the general coverage laws represents its main defect 
in the fair and equitable application of this type of workmen’s com­
pensation law to occupational cancer hazards.

6. Since the prevention of occupational cancer hazards and not 
financial compensation for established occupational cancers appears 
to Im the more sensible and humane method of occupational cancer
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control, labor codes should be properly adjusted and enforced so as to 
eliminate or reasonably contain occupational cancer hazards in mod­
ern industries.

7. For ascertaining the actual scope of the occupational cancer 
problem and for the institution oi adequate control measures, it is 
essential that occupational cancers and, prccancrrous conditions are 
made notifiable with local and State health, and labor authorities.

8. A comprehensive study of occupational cancer hazards will 
provide a sound basis for an equally urgent investigation of the 
apparent extension of industry-related cancer hazards to large parts 
of the general population,
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L, H. T. CtKCO, President, Quebec Association for the Prevention ofIndustrial Accidents
\Sn the absence of Mr. Cleg#, hie daUniml was read by J. Amornf Desrochers, sice 

president, Quebec Association for the Prevention of Accidents]
i  will outline briefly the setup of the various safety associations, and 

later, being more familiar with the organization which I represent, 
1 shall endeavour to elaborate on a few of it*» major ¡promotional 
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À, C. Walker, Superintendent of Safety, Crane Limited, Montreal,Da, E. E. L. Watson, Medical Director, Crane, Limited, Montreal.St, Geosge White, Workmen’s Compensation Commission, Quebec.

Saskatchewan
M. D, Thompson, Commissioner, Workmen’s Compensation Board, Regina, 
O. W. Yauî.eaxî, Chairman, Workmen's Compensation Board, Pagina,C. C. Williams, Minister of Labor, Department of Labor, Regina.

U N I T E D  S T A T E S
A lola/m

Jok L, Coleman, Director, Department of Industrial Relations, Montgomery,
Arkansas

G. L. Grant, Attorney, United Mine Workers, Fort, Smith.
O. W, Holmes, Commissioner, Workmen’s Compensation ComnxissioR, Little 

Rock.
ÂKNOLO B. Sik.es, Conimxijeioner, Workmen’« Compensation Commission, Little 

Rook.
California

Oust PiuAtEK, Guarantee Insurance. Co., Los Angeles.
Joseph J. Galoasheh, Manager, Stale înMiranee Fund, Burlingame.
s, tv, M.umoxau), Chàiwnam indowIN .U'Oidmt Ccm-mossum, Biin Franeiseo '
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PAVh SeiiAKiuwmat), Director, Bap&rtmeist of Industrial Relation«, Sen 

Frm cisco.Dr. Baser S. Thomas, Beparrtneni of Employment, SaeraRsento,H. M. Wits«», Department of Employment, Sacm«o«ito,
Cofonuio

Bat If, Brankassas, Ch&inn&EJ, Industrial Commission of Colorado, Beaver. Hanor» C, Thompson, Direr!or of f,%i«w, State Compcnsat-mu Imumnm Bond, 
Denver.

Vmmdicut
D, 1£, CotiiiHLix, Hartford Aeddonf & lad&ninky Co., Hartford.
A. H, Osif&v, President, Toll fiat« House, ivoryrtnvn,
W. S, McCorshok, The Aetna Casualty & Surety Co,, Hartford.

D(l<i\?aw
Aim. Kiaw, Spreial Counsel, E, I. du Pont do Nemours & Co., Wilmington.
Hr. i. J, fdAoCou/OM, Member, iodustri&l Accident Board, Wyoming, 
jAtsss A. Mtpu .n:, Prosidont, Ind ¡.¡¡-trial Accident Hoard, Wilmington.
Fas» H. WAHKisot«;;, Member, Lidusfcrial Aeoidee.t Board, Laurel.

Iksirkl af Columbia
As&aicw .1. BiEiEiU-KU, MrsilAf, National Legislative Committee, AmsHeon 

Federal loss of Labor,
Pasitjt PuRsiui'S., Associate Director of Education & Research, Congress of 1 ndusfrial Ongswsia&tioos,
Bsocr A. Casfixs, U. 8. Department of Labor.Pave, E, OvRaKB, Seetotary-Treasutot, IAIABC, U. S. Department of Labor.
Dr, W. C. Hospsb, Chief, Environmental Cancer Section. Conner Institute, Bepariinent of Health, Education sad Welfare, Bethesda, Md,
Ho«. Arthur Lassos, Tinder Secwary of Labor.
Jobs if. Lasetek, Cfcalman. Employee* Compensation Appeal Board, U. 8. 

Department of Labor.
Maspr V, f/Brnssucru,, Of?»«* of the SeoretRry-Timsurer, IAIABC, U. S, 

Department of Labor,
WmUAM McCAEfts?, Director, Bureau of Employees’ Compensation, TJ. S. Department of L&bftr.Fasss MeEnBor, U. 8, Department of Labor.Fsuxcbs C. Swrri!, U. 8 . Department of Labor.Rosgirt Yak Htsjsc, United Mine Workers Welfare and RetiremaEji Fund.

Florida
JaMKb CAAtisaos, Member, Industrial Commb&»o*>, TaUahosse«.B. T. Colpmax, General Counsel, Industrial Commission, Taliahossne,Robxbv Burrakcs, Director, Workman’s Corapeasstioa Division, Industnai 

Commission, Tallahassee. 
dos»i‘« A. Parks, Od&ndo,Jamoh T. Yocbors, Chainnar,, loduatrisi Commissior,, Tallahassee.

GWjjiCr

Becuasd W. Bkst, Secretary-Treasurer, Bo&rd of Workman’s Compensation, College Park.
W, E. Boos ns», Member, Bo&rd of Woratnond Compensitiiion, Atlanta.



2 8 2 m i  MEETING OF XÀIABC
Idaho

Ctam»»» J, Barms», Presidents National Association of Sdì Inaurare, Lewiston.B. W, ÖV2mmmMl Ohaiyinari, Industriai Accident Board, Bolse.
Illinois

Dan àoask, National Safety Colmali, Chicago.
Kjs«»r Bo'cìtoan, Superintendent, Compensation Claims Department. 2urieh Cenerai Accident & Liability Insurance Co-, Ltd., Chicago.Emìl M. Caisks<»o, Commissioner, Industrial Commission, Chicago,
Plot» E. F&m&a, Director, Industriai Division, National Association of Mutuai 

Oa»«aity Companies, Chicago,Mrs, Maaroasa W> Ommsr, Couscii on ladustriM Health, A, M. A., Chicago. S. J. HotoaaMAK, Chairman, Industrial Commission, Chicago.Passar S. Haws, Lumbermen's Mutual Casualty Co., Chicago.
L>< W. Johnston, Commissioner, Industria! Commission, Chicago.
Dr. Mn/tos H. Ksonenbeso, Medical Services Manager, Caterpillar Tractor 

Co., Peoria,
II. Gskb Mtiim, National Safety Council, Chicago,Jori» MatMMj Commissioner, Industrial Commission, Chicago,
Dr. G. T. OteoK, Chairman, Commission on Workmen*« Compensation, indus­trial Medicai Asspes&iioo, Chicago.
J. A. Paskikwìcs, Illinois Department of Labor, Chicago.
S. J, Bjevkns, Western Electric Co., Chicago.Pa on S, Wisp, American Mutual Alliance, Chicago,

Indiana
Howas» T. Batman, General Manager and Counsel, Lynch Coal Operator® Reciprocal Association, Terre Haute.Dr. À. K. Hakcoust, Indianapolis.Emanu&ü, F. Mills», Hearing Member, Industriai Board, ladi&n&poiis.
Jo&spg P. Msû aia, Cimirmem, Industrial Board, Indianapolis,

lomi
C, H, Qns&m&t, Deputy Commissioner, Workmen’s Compensatimi Service, Des Molnea,

K&n»a$
EtfWA&s Curst, Commissioner, Office of Workmen’s Compensation Commis- 

sioner, Topeka.
Ansanr M. Rosa, Examiner, Office of Workmen’s Compensation Commissioner, 

Hansas City.Ralbb J. Tuossp, Examiner, Office of Workmen’s Compensation Commissioner, HuteMnsoa.
Simeon W e sb , Examiner, Office al Workmen's Compensation Commissioner, Pittsburg.

Kentucky

P aul Combs, Acting Commissioner, Department of Industriai Relations, Frankfort.H. Williams, Attorney General, Department of Labor, Frankfort.
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Maim
M m  W, Ballou, lawyer, B&ugor,Mr». Maobmnjs Basnard, Industrial Accident Commission» Auguste.
Ütmtr M. Jolt, Member, Industria! Accident Comnusskm, Watervílle,
$m m  B, Mr?CH8U,( Lawyer, Bango?.F. 23. Rïceabdson, Portland.

Maryhnd

Mt&vm L. Pm®, Chairman, Industrial Accident Commission, Baltimore.
Dr, John V» Hopkins, Baltimore.W. ÂniiBKT Meiïchxk», Commissioner, Industrial Accident Commission, Baiti~ 

mor».Pato S£B«eb8» Jr.» Manager, Compensation Department, Maryland Casualty 
Co.» Baltimore-Hbnrt B, 8urna, New Amsterdam Casualty Co., Baltimore,

M &mmhwetís

Bs. Amwunprr P. Actsxn, Chairman, Subcommittee on Industrial Beiatioss, American College of Burgeons, Brookline, 
álpuonsk S. Baohoeo's'skjt, Attorney, Salem.Da tub B, Banks, Employers Groups Insurance, Boston.
Tsokab W. Bowk, Member, Division of industrial Accidente, Boston.B. B. Cqq?eb» Dimeter of Medical Eolations» American Mutual Liability In­surance Co., Boato».
Ekjokne H, Ckmtxx, Chairman, Division of Industrial Accidents, Boston.
Frank, E, Oowm r, Director of Self-Insurance, Division of Industrial Accidents, Boston.Sïànwoob L. Hanson, Assistant Vice President, Liberty Mutual Insurance Co., 

Boston.
Ü .  8 .  Harlan, Vice President, American Mntu&l Liability Insurance Co., Boston. 
James G. Habnn»?, Attorney, Massachusetts Bonding and Insomnes Co.s 

Boston.Masculla J. Backs, Boston.
Mart F, Hu cm, Member, Division of Industrial Accidente, Boston.
Elias J. Kolokouas, Member, Division of Industrial Accidente» Boston.En war» J, Mtmmr, Attorney, Boston.
MaBt A, Noonan, Boston.
M tokt St, Claw, Counsel, Liberty Mutual Insurance Co., Boston.
M m m  Â. Stoljvan, Chief Examiner, Liberty Mutual Insurance Co., Boston. Mbs. Emma S. Tocsant, Past President, IAIABC, Quincy.

Michigan
W, C. Bwstoc, Manager, State Accident Fund, Lancing,Haert F. Biuoos, Superintendent of Claims, State Accident Fond, Laneing. 
Wjxmam E. Buchanan, Chrysler Corp-, Detroit,C, E. CABormsBS, Ford Motor Co., Detroit.
J ohn C. CHrtanas, Lincoln Mercury Division, General Motors, Detroit.
H. A. Compnau, Attorney, State Accident Fund, Lansing.Wjuram J. Dhvkrs, Chrysler Corporation, Detroit.Ct»hs E, Domo, Chrysler Corporation, Detroit.Jambs L, Hnx, Supervisory Attorney, Workmen’s Compensation Section, Ford Motor Co,, Detroit,

3S0SSte-.-S5-~~-te
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W. G. Homìiksime Compensation Supervisor, Cbrysier Corporati«!, Detroit. 
Q m m z  E. Johnson, Manager, Employees Services Department, Ford Motor Co., 

Ba&rbont.
Wïî*um J, Jonhs. Laeey, Joues & Doolie, Detroit.
F. Â. Lxrx, Staff Attorney, Workman's Compensatio« Section, Ford Motor Co., Detroit.Wade B, MoÜkee, Jr,, Member, Workmen’s Compensation Commission, Lansing.
W, E. MàcOkbooK) Vice President, Michigan Mutual Liability Co., Detroit. 
Bsîuamîîï M arcus, Representing S&rnueS B. Horovitss, Muskegon.
Kschasb R. N orrìa, Chrysler Corporation, Detroit.
Romm? !.. OTMvvgu,. Rothe, Mnrafecm, Bohn &, M&sey, Detroit.Thxoeîork P. Ryan. Chairman, Workmen’s Compensation Commission, Dimon- daio.
RruoAKa L, Bo ¡tumor, International Rep meni&tive, €’-osn?>eosation Depart«»«??, 

0 Â.W-UI0, Detroit,A. A. Sonars', Vire President in Charge of Claim«, Corporale Service, io<-.( 
Detroit.

Fäso 8. Warner, Attorney, Auto Owners Insurance Co., Lansing.
Minnesota

Rossa? E. F arscy, Commission«", Industrial Commission, Sì. Pani.
Mississippi

Basì S. Aberro, Commissioner, Workmen's Compensation Commission, J&ekson. 
John A. Ckaïo, Chairman, Workmen's Compensation Commission, Jackson.

Missouri
Wiujam G. Büro«, Snpmntenifeiit, Workmen’s Compensation, American-- 

Associated Insurance Companies. St-, Louis.CsAREsa E. Cayes, Member, Industriai Commission, Jeilerson City.Earn. F„ CHfcrr. A»-J.4awt Professor, St. Loots University, St. Lank 
R. lioaRKT Corn, Attomev, Kansas City.W. K  Freepand, Member, Industriai Commission, Jefferson City.Spencer H. Gìybss, Director, Division of Workmen's Compmisat-km, Jeiferao« City.
Steì>s?kn J, Mnu.K-rr, Chairsnsn, Industrial Commission, Jeffmoo City.

Montana
W, W. Casper, .Secretary, industrial Accident Board, Helena.

Nom Jersey
Wïmsîdôn Blank. Chubb & Sons, Managers, Federai Tnsmwn«' Do., Bhorfc Hilis. 
Da. H. E. Bsîoker. New Lisbon.Caro Hcvoorsman. Cmnroissioaer, Department of Labor & Industry, Trenton. Dânïss, à . Staus, Director, Division of Workmen's Compensation, Department, of Lahor & Industry, Trenton. h’eto Mexico
F.RRti&aeR J ones, Assistant Commissioner, Labor and Industrial Commission. Santa Fe.



ÂPPBNM& C 285
Âr&v> York

Evekbtì' E. Annas, Manager, Claims Y Safety Department, gocony-Vaeatm  Oîl Co,, Ine,, New York,
Louis A&asrr, Àetnary, Woodward & Fondiiler, New York,
H. Dudley Bjkkau, Director, Compensation & Safety, Â'ifferidan Locomotive Co., Schenectady.Msss OksnaoBB O àvanasjoh, Workmen's Compensation Board, Albany,
RassîOpo a , CAVJSB5.T, Vice President, Fidelity A Casualty Co.. New York.
Qlïvsu T. CtA-TPon, New York,
Masskam. Dawson, Past Secretary-Treasurer. ÏAIÀBO. New York.J. A, Dkkkscksrk, Secretary-Comptroiler, National Council on Compensation Insurance, New York,
Bkìwamsìì Bissi}«, State Insurance Fund, New York.
Misa Ma&v Boemo m, Chairman, Workmen's Compensation Beard, New York.
J. IL«,eu Dykes, United States Casualty Co., New York.
Jossea Dkan Edwasdf, Attorney, New York.
Eiceiari} F<Mfftiu,ES, Wnodaerd & Foadilier, New Fork,
Q. Eàkì,ik Fox, Secretare, Casualty Division, Olona Fails Insurance Co.., Gies»P * .Dn. Lbokar!) J. Gouwaïk», National Chairman, Oardìae-ki-Indostry Com­

mittee, American Heart Association, New York.
Wtxjiia C. 0<>¡non', C. E,, Director. IcsUtme for the Crippled and Disabled, New York,
M im  jF.AWSTfsi Hasi.or , Associate Eionop.ibt, V orkmenV Compensation Board, 

New York.Anrsr.D HamsK, United Steelworker» of America, Buffai«.
TmeoîKuss BiiTsexa, Ja,. Attorney, Ntuionai À «Delation of Mutual Caeu&lty Cos., 

New York,
F, H. HoMcimsssj À. C. F. Indue! ries, New York.
H, M„ Jacks««, Manager. Industriai Health Program, Jokes Manvitfe Corp., 

Near York.Ari grew Kalmyxibv, New York.
Enwis D, Kyj.b, Counsel, New Turk Compensation Insuran«; Rating Board, 

New York,M. L, LasbOwsBI, Western Electric Co.v Ina, New York.
Jons M. M cDg&ald, Director, Workmen's Compensation, A.-isoeiatcd Industries 

of New York grate, Inc,, Albany,Rob a ST E. Maksham,, Administrative Deputy. Workmen V Compensation Board. New York,Gannì, e E. M «mo an, Manager* Workmen’» Compensation & Disability Claims 
Division, Anmnm; Surety Co., New York.

Mrenani, J, MnaruY, Genera! Manager. AasoiiaHon of N*>tv York State Mninal Casualty Cos., New York.
Rat J. Oasxby, State Ineuraw-e Farid, Now York.
Miss Ma eu ok Poi.akov. Seerotary, United Bteriworkors of Amene», Buffalo,Mrss Many Pw.okoy, Buffalo.Jàmks J. Rkoaw, Secretary, The Self-Insurers Association, New York.R, V. Ryak, Fidelity & Casualty Co. of New York, New York,Henry D. Saykb, Generai Manager, Now- York Compensation Insurance Rating 

Board. New York,À, M, Scxhîsî, Insnranee Manager, National Ominidi of State Reif-Inunrer* 
Association, New York.
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James R. Sshslds, Attorney, American Telephone & Telegraph Co., New York. Ctsxis F. Smïtks, Claims Attorney, New York Telephone Ço.s New York, 
Wwuxa H, Sotouts, Associate Attorney, State Insurance Fund, New York,
J, Hasst Tdb«îîaw, Attorney, United Steelworkers of America, Buffalo.WjsjtanN C. I’oe&rm, Counsel, Utica Mutual Insurance Co., Utica.Geo, D. Wsulb, Western Electric Co., Ino., New York.
N. MomhM Woods, Association of Casualty & Surety Cos., New York.
Da. M. Warns* 2 ockss, Director of Studies, Commerce & Industry Association 

of New York, New York. North Carolina
J. W. Bz-ur, Commissioner, industrial Commission, B&leigh,

North Dakota

Om Brtant, Chairman, Workmen’s Compensation Bureau, Bismarck.B. M, E van, Member, Workmen's Cumpeneatkm Bureau, Bismarck,
Ohio

H. I), Banubst, Emile E. Watson, Columbus,Jacob Clatman, Secretary-Treasurer, Ohio CIO Council, Columbus,
J, Mawattn Dicssmon, Vice Oliairman, Industrial Commission, Columbus.
B. 0 , CfcmrsMOKLuna, Superintendent of Claims, Yam Bureau Mutual Auto 

laaurtooe Co,, Columbus.
W, C. Ha&tman, Attorney, Squire, Sanders à  Dempsey, Cleveland M, Holland Kates, Director, Workmen’s Compensation, Frigidaire Division, 

General Motors, Dayton.
John Ksarrsn, United Rubber Workers. Akron,Rîckabo W. Mo&as, Chairman, Industrial Commission, Columbus.
Cbamms F. Nsmsn, B. F, Goodrich Co., Akron.Tsosus M. Habman, Jones, Day, Coekley à  Be&vis, Cleueiancl.

Oklahoma
Fsm» Ansa®?, Industrial Commission, Oklahoma City.
Marx C8ilos2.es, industrial Commission, Oklahoma City.Jonas Albbbt C. Hunt, Industrial Commission, Oklahoma City.
Tom 0, Mastsn, Commissioner, State Insurance Fund. Oklahoma City.Mont R, Fowbu., Chief Attorney, State Insurance Fund, Oklahoma City.¡5, J. Sütsbbland, Industrial Commission, Oklahoma City.

Oregon,
L. 0. Aszm, Member, Industrial Accident Commission, Salem.
Wïujam A. Callahan, Chairman, Industrial Accident Commission, Salem.

Pennsylvania
P. R, Babkaxo, Manager, Compensation and Safety, Bethlehem Steel Co., 

Bethlehem.Feans: JL Boat., Deputy Secretary, Department of Labor and Industry, Harris­
burg.A. C. CamsTMAsr, Chief Supervisor, Indemnity Insurance Co. of North America, 
Philadelphia.W, D. Coaklbt, Secretary, Fire Association of Philadelphia, Philadelphia,E. Gwiutam, Manager, State Workmen’s Insurance Fund, Harrisburg.R. M. Eastman, Assistant Manager, Compensation and Safety, Bethlehem Steel 
Co., Bé'ihfsfeeto.
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Eg»ksst C, Hsson, Superintendonl., Compensation Claim Dep&rtmeat( American Casualty Co., Reading.
Russel C. Ksism , Assfet&nt Manager, State Workmen's Jmumnisei Fund, 

Harrisburg.Walter Linn. Secretary-Tresa urer, National Council of State Self-Ins urer» 
Association, Philadelphia.

John L. Nayuor, Director, Bureau of Workmen's Compensation, MmrMmrg.
F. Pmtchahd. Chief Safety Inspector, State Workmen’s Inenmnee Fund; Harris­

burg-A. Scsmoaoss, General Attorney, Pennsylvania Haiiro&d Co,, Philadelphia.
Da vie M. Waxxkb, Secretary, Department of Labor & Industry, H&rrkbsirg,

Pmrio Bko

Mies Rawsl Nicaouont, Member, industrial CorosniHsmn, Sea Jean.
EotJABDO A- S.iKtiAOO, Actuary, State Insurance Fund, San Juan.

Shed« Island
Antonio Dr Pinto, Executive Assistant Curative Center, Department of Labor, Provide««©.
Da. John E. Bonosy, Medical Director, Curative Center, Department of Labor, 

Providence.
South Camlim

Mrse Fas™ Clayton, Commissioner, Industrial Commission, Colombia.Jamss j .  Rmt>, Vi on Qmsrm&a, Industrial Commission, Columbia.Mss. H. S. Tank, Columbia.
Tmtmsee

W. H, Parham, Commissioner, Department of Labor, N&ativiUe.
Paul A. PfiiLura, Safety Engineer, Department of Labor, Nashville.
Duwky W arn«, Director, Division of Workmen’s Compensation, Department 

of Labor, Nash vide.
fesa#

Da. V. C, Baxsb, Chief Physician, Humble Oil & Refining Co., Houston.
R. L. Ec&kan, Vice President, Petroleum Casualty Co., Houston.
L, H, Plswullkn, Chairman, Industrial Accident Board, Austin,
Pause A, Raymbr, President, Petroleum Casualty Co., Houston.

Virgmia
Mas. C. B. Hitch, Richmond.W, H, Nicanes, Jp,., Chairman, Department of Workmen*» Compensation. 

Richmond, Washington
JSiacsa H. Kbunebt, Supervisor, Rehabilitation Center, Department of Labor 

and Industries, Olympia.
West Virginia

Da, John P, Brice, Chairman, Occupational Disease Medical Board, Charleston Franxus W. Kkkn, Executive Secretary, Workmen’s Compensation Fund, 
Charleston.Ruooloh J. Mtranss&ir» i/f-g&l Assistant, Workmen's Compensation Fund, 
Charleston.Gaoana W, Stosses, Commissioner, Workmen’s Compensation Fuad, Charleston
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S a » »  J, Máísvo», Attorney M iteu se.B’« ®, K̂ mesara, Vie® Prasadböi* Empluymt MvA«&Is> Waaaa«.Lïtoîas!, àmiaìmi Âttÿrmy Bmm&ì, M&àimxi.
I: H  Ç M m a  C k s & i m l ,  E ì & p ì & y ® ®  M ü t a & l a ,  W & w s & u ,SL&a&a A. Nkxjsok, Dteeior5 tyvAm m ’s OampassstóoK, ï»à«8irl&î Cosimi*».!«», M&ttau _¥'fe*m. W»&«?g3 CMrms», iadüSfeM Qm \m m m , M tó»ü,

WsMsJt P, Pst'&T; Mas&gísr, Wosksmsa’s Cojapsss&Oo» Oomsmsshs, ühajmm .

fc <í  t,v < a .ffx iiz fti f& M ritt*  *>?ŷ $r> <♦<»


