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Ba sa jo r  d isa g ra e = e a t. A ll concerned wore guided by t h e i r  experteace la  s i l i -  

cca is  «rd  o th e r  types of p ceu so cc c io s is , hence the f i l e s  c la sse d  as negative 

fo r  a sb e e to s is  wars fu r th e r  subdivided L ito  'd o u b tfu l*  and •n eg a tiv e* . Only 

t< -« car. t a l l  w hether'the  in d iv id u a ls  c la sse d  os d o u b tfu l arc  p ro g ressing  

toward a  d e f in i te  a a b e s ta s is .  P a r t i c u la r  a t te n t io n  was focussed os. the prasonce 

o r absanc* of L ull s a t  ic e s  o f tu b e rc u lo s is  and, i s  t h i s  r e s p e c t , a l l  the re -  

r i r a a n  o i th e se  f i l u s  Tara i s  accord . V ith  the  unhappy experience o i s i l i c o s i s  

i s  Bind, i t  was f a i t  th a t  a  g re a t d a a l o i  car»  should ba devoted to  a sc e r ta in in g , 

l i  p o s s ib le , irhathar o r s o t  a sb e e to s is  p red isp o ses  to  tu b ercu lous i s ia c t io s .

Table I I  ex h ib its  th s  d ia g n o stic  s l a a s i i i c a t i a s  o i  thasa  125 

in d iv id u a ls , T i th  t h a i r  synptens and s p e c if ic  occupations. l iv e  o i  these par­

sons »ora c o t p h y s ic a lly  exanined.

*2** caaaa o i aab ea taa ia  are d iv id ed  in to  tw.o c la s s e s ,  f i r s t  stags 

asd second s tag » , The f i r s t  stage- sebracos thoaa who show by a- ray  examination 

d a f i s i t a  le s s  pathology s u i i i c i a a t  i s  ex ten t to  w arran t a d iagnosis  o f pnauso- 

c o c io s ia , bu t who hare so d a f i s i t a  syu p tcu s . The a «card  s tag s  cases exh ib it 

aors extensive- lung pathology asd also, d a f i s i t a  symptoms.

A ll thaaa in d iv id u a ls* Taro a c t iv e ly  esgugsd i s  fa c to ry  worh, asd 

i t  was co t p ra c t ic a b le  to maks sny d i a t i s s t i o c  between them oc tha b as is  o f  

working a b i l i t y  o r d i s a b i l i ty .

?-fuL asy  isd iv id u a ls  bean found who ex h ib ited  ex tensive  pulsccury  

Involvement and narked p h y s ic a l -d is a b i l i ty  o r to t a l  d i s a b i l i t y ,  they would have 

been c la s s i f ie d  as th ird  s ta g e , bu t no such wers fouxd.

‘ lea osbostas worhar (2nd degree s tag s) r e t i r e d  o f h is  owe accord acd because of 
«Id age te c  years previous to th is  study , bu t i s  s t i l l  a c tiv e  about h is  gardec.
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During *-* p rog ress o f  th e  s tu d y , p h y sic ian s  who wore p ra c t ic in g  in  

tho ccn n u n itic s  chare a sb esto s  w orksrs l iv e d  were questioned , and s ta te d  th a t 

they d id  s o t  f in d  cm unusual amount o f  tu b e rc u lo s is  among th ese  w orkers. Ths 

c o n tra s t between, th is  s ta te  o f  a f f a i r s  and th a t  found in  communities ir ith  a 

s i l i c o s i s  hazard , i s  notew orthy.

th a  fo llow ing  ta b le s  c l a s s i f y  r e s u l t s  o f exam inations by occupation 

in  in d u s try  and t j-  years o f exposure. I t  i s  to  be remembered, however, th a t 

these in d iv id u a ls  are e la a s i f ia d  accord ing  to  th e  department in  which they 

were working a t  tha t in e  of exam ination o r where they had spen t most of th e i r  

tim e. 2iary had changed from one departm ent to  ano ther and from one p la n t ta  

another during th e i r  years o f employment in  the asbestos in d u s try . Since 

only the amounts of" d ust c o lle c te d  a t  the  t in e  o f  th is  su rrey  in  ths various 

departments a re  known, there  i s  no way o f  knowing tha average amount o f d ust 

in  .ths atmosphere inhaled  by these  people over th s  years o f t h a i r  employment. 

Consequently, i t  i s  s o t  p o ss ib le  to  c o r r e la te  in d iv id u a l cases w ith d e f in i te  

amounts o f d ust exposure. ,
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By D epartsan ts

P o s it iv e  • D oubtful Segativs

Tea-ring 22- 13 3
Carding 13 . 4 1
Spinning 9 3 3
P arsing 1 0 2
Spooling 3 « 2
Tracking 1 1 0
loom fin in g  ' 3 1 0
Packing 1 0 0
Tlnding 3 4 1
P ick o r 2 0 2
Twisting 3 5 0
Othor 6 3 4
T otal oxasined 67 39 • 20
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TA3I5 n

Tears o f  I s u o s u n

p o s i t iv e D oubtfal P eeu tive

Over 13 7ears 13 - K p a r t tin a )  3 (1 sat
1C to  13 7«exs 7 3 2 con-
5 tO 10 79CT3 • 30 ‘ 27 3 t i n -
Cedar 3 7 »ars 17 n 12 ttoua)

; t o t a l  axm inad 67 39 20

. Tia- io i l r e in g  t ib ia  a a re  a lso  o f i n t e r e s t ,  b u t , lilcs t i e  tvo p rev io u s,

a ra  o f l i f t e d  valna and l i t t l e  i s  t i a  vay o f d e f in i te ccac lua lcea can ba based

upon th ax .

SA3L3 711 

Ajjo Groups

P e s itiT « D oubtful neg a tiv e

50 aed over IS' 3 2
40 to  49 13 6 4
30 to  39 17 12 6
20 to  29 24 13 S
Cedar 20 7 aars 1 2 0
t o t a l  exaniuad 67 39 20

TA3I3 T C I  

Sax

P o s i t iv e D oubtful negative

Cala (T otal exaaluad 108} 39 32. 17
Pecala ( * v  • . i s )  a . 7 3

'

SA3T2 H  

Chaat Z rranslcn

P o s it iv e D oubtful n egative

1 to  2 leches 23 13 7
2 to 3 leches 31 21 12
3 leches plea 5 3
Sot ceeelecc. 3 2 0
t o t a l 07 39 23
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Death c la in s :

1. Proved to  bo a  t 7? i s t ,  s o t «xpocod to  d u st; d ied  o f puinonsry
end i n t e s t i n a l  tu h e rc u le s is . «

2 . Colored w ile  age 27; worked in  asb esto s  e u  y e a r  and e igh t
eo a th s ; d ie d  o f  pulnonary tu b e ro u lc s ia  fo llow ing *■

. henerrhago; ra s  i s  s a ra to r iu a  t« a  so u th s . Also had a  fo u r- 
'  p is s  C asserson . Ho «rider.ee o f  a sb e a to s is .

3 . Colored sale- age 32; worked in  a sb esto s  p la n t one y ea r and
se re u  so u th s;' d ie d  o f pulmonary tu b e rc u lo a is  a f t a r  cue south  

* i s  h c a p i ta l .  C a v ita tio n  both  lunge; no eridence o f asbea~ 
to a d s .

4 . Colored s a le  age 3d; worked in  asb esto s  p la n t two y e a rs , and
s i s  so u th s . Eia p h y sic ian  b e lie v e s  th is  was a case o f un- 
e o sp lle a te d  tu b e rs u ie s is .  Tio no t innate  o f  h o s p ita l  or 
s a c a to r iu n .

So rom atio n  could be o b ta ined  o f a o th s r  tro  oases except iron

the d sa th  c s r t i f i as rh ic h  gs.ro pulnonary tu b e rc u lo s is  as th s  cause of

death .

t o t a l  and rem a n en t d i s a b i l i t y  els

1 . Z alo , esp leyed  in  asbestos p la n t th ree  y e a rs . Zis physic ian
s ta te s  ha f i r s t  cane under h is  observation  w ith  an o ld  
e s ta b lish e d  ease o f tu b e rc u lo a is  about two years a f ta r  
asbestos, esp loyeen t s ta r te d .  Also had tu b e rc u lo s is  o f the 
kidney and c e r r i s a l  g lands.

2 . h a le , employed in  asbestos p la n t e ig h t so u th s . Z is physic ian
s ta te s  o ld  f ib ro id  tu b e rc u lo s is  w ith  tu b e rc le  b a c i l l i  in  
sputun. So Z -ray  a v a ila b le , bu t according to physic ian  
eabestos bod ies were found in  sputun.

3 . H ale, te n  y ea rs  ecp lo ju en t. Two physic ians who tre a te d  bi-t
a t  d i f f e r e n t  t in e s  ore new in c lin e d  to be l i a r  a th is  nan , 
Is  not tu b e rc u lo u s , bu t has a s b e s to s is .

4,1 S h ite  m ale, ran  re-examined a t  time of L n re s tig a tic n . Zis 
p h y sic ian  re p o r ts  w ell nourished, husky looking , good co lo r, 
no c y an o s is ; no clubbing o f f in g e rs ,  dim inished expansion, 
incoscan t cough; 1 -ray  shews f in e  n e t t l in g  d isa e n isa te d  
through b o th  lu n g s. So eridence o f tu b e rc u lo s is . Probably 
a second s tag e  a sb e s to s is .



co



ììD
mw

vìV
.OU

I U
UU

I L
ÜU

LH
JI 

i>t5
l V

tCtî
S* 

dit
i

0 i  !  5 7



f"4 bjr" . > *

C 1 r ( \  S ' )  °\
i ;

:  .... , - r ^ x .

-¡■ '̂  m k ^
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3

Dr*i* «T« La f
lía tropo Li tan Lif® Ineurnaca C o., 
1 3sd lecn  Arums*
Sew lo r x  C ity .

Ear P re lim in a ry  S tudy o f
1

7

Dear Dr. Lsnxat

I  haro srandncd th e g a lle y  p roof o f  your a and 
Dr. X cC ocnell1 a pralisd n ary study e n t it le d  » tffa c ta  o f  tba, 
In h a la tio n  o f  A sbestos Ctaat cal tha L ings o f  Lab onto a Torksrr*, 
which you aero good «cough, to send ¡a» w ith your  la t t e r  o f  Decern— 
bear 7thy end tu.ro compared i t  w ith th e ndmoo graphs! pamphlet o f  
which i t  purpor t«  to  bo * ccndsas& tlca»

Confirming cy telephone coc reir ca tion  o f  thi s  
a ftern o o n , X an p lam in g  to tr s a s a lt  th e p ro o f sh eets to 2 r . 
Hobart so th a t he w il l  ra cr ire  then toaorro-* and ah u ll recu sa l 
th a t h e retu rn  then to  as not. la te r  than 'Enrsdsy w ith h i a c o -  
a a n ts , a f te r  which I  .»h»H sea th a t they aro pro a p tly  transm it bod 
to  j-ctu 1  s h a ll a lso  in q u ire o f  th e E sybeetag Ccacpeny whether 
or n ot they d aa ire to  iragHne tha proof o f  th e a r t ic le  b efore i t s  
f in a l p r in tin g  «nd *K_ilT endaa-ror to persuade thea n ot to  in s i s t  
upon such an aTa-al m  ̂

•1 h a te  th a  fo llow ing to  aakas

(1)

(2)

C ra c ln ric n  S o. 1 (g a lle y  H )  has e m itte d  a 
sentence appearing- in  th e  o r ig in a l w h ich , as 
a o d ifio d  by y e n , read as fo llow s-»  'C L in i c o lly  
fru s i th is  study i t  appeared to  bo o f a. typ e  
a l l  d o r than  s il ic o s is * .

Thera is  a lso  c a itte d  tha  f i r s t  paragraph on 
page 15 o f  the  o r ig in a l re p o r t w hich reads as 
fo lio»«*

n te rin g  th e  p rog rees o f  tha  s tu d y , p h y a ic í.a a  
who te r o  p r s c t ic in g  in  th e  e c m n i  t i  a a w»ara asbootns worier-s 
Li-red, *nore g u c s tic n e d , and s ta ta d  th a t  they d id  n o t f in d  «n un— 
u su a l au cu n t o f  tu b r re u lo a is  icrcr.g theee  » e rk e r s .  l i a  c o u t re s t  
between. t h i s  s ta t a  o f  a f f a l r s  and th a t  fruud  in  ennuam itioa ▼ th

’ C. *r v.



C r C

?
a flU ic o c ia  h a ra rd , i a  noteworthy**

Both th e  forego la g  o b a e r ra t ic n a  Included  in  tout 

o r ig in a l  r e p o r t  p reeen ted  an a sp e c t o f  tout zuttot- th a t  wma 

X  ^ f a t o r a b l o  to  th a  i ndu s t r y  and we should I lk a  to  sou th c a  ro ­

ta

c

O ) Csa g a lle y  11 tho  r a rd  *death* haa  boca ocsittod oftacr 
th a  phraea *6 o f  36*•

(-0 Ccnclutrica ¡fo. 3 (g n lle y  1 ¿ )« Tha ro rd  *p r* U rin ary *  
i a  ín a e r te d  —  to  =y c ia d  unnocar s a r i l y  —  lin c e  th a  
e n t i r e  a r t i c l a  i s  d o f ln i ta ly  L zbellod  a t  tha ccn - 
n cacoaeat aa a  * rra1 .in inaT7 * shudy*

(5) E a ía r r ia g  to  tha l a a i  «entese*  o f  th a  th i rd  pATSJJXíIpil 
oa pago 13 (eh ic h  La n o t changad i a  th a  g e llsy  p ro o f) ,  
i t  cocaa to  ae th a t  soaa u o r t  o f  a d d i t ic n a l  phraee c r  
d a n c e  l a  re q o ire d  i a  c rd a r  to  r e l a t a  i t  p ro p erly  to  

, T hat haa gana b e f a r e .  As i t  atonda ncey i t  La n o t 
« a t i r e ly  d a a r  ju a t  That ons i a  expecied  to  ¿educa 
th s ro ím a *

7ery tnly yct

73sT
CCj 3ocEre-Cocrg« S . S o b art 

Zm'Am Vozrheea 
F-i«. miZLizssa

7endÍTwr Brera 
Attorney

C J u
X .
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U r^ V V n d i r a r  D r c * n ,

o í  t i n a  - r l t b i n  - r h i c b  i  t  u i . - ' s t  d o n r o l o p ,  i r  a a  t o  Cha d c a a r a  r c c s  Í 7 o d  \rj 
t h a  l u s c o  ,  o r  a j  t o  t h a  t y . i . i n t i*.j o í  d u u t ,  e t c *

(2 ) C a l »  1 2 .  \ t  t h o  h o t t o p  o í  t h i a  n a l  l e y  I  o t a e r t a  t h n t  
t h e r «  l o  s o h  f e  r t h  i n  a  n o t o  ( i n e t c a d  o í  l n  t h o  ho c íy  o í  t h a  o r t i o l a )  i b a  
a t a t o n o n t  t h a t  a s n e a r a  i n  Cha P . c p c r t  o í  1 2 3 1  r o L a t i r u r  t o  tho-  o s l a r . - ; - n o  r t  
o í  t h o  p a r t i d « «  o r d  t h o  - jao  o í  l o . y a r i t h T r » .  ( : ¡ c d  p .  7  c í  . l u p o r t  o í  1 9 3 1 ) 
; , a  a  r a t t n r  o í  c u r i o a i t y  I  f o n d o r  r h y  t h í a  o t a t - r n u m t  ( a h i c h  o e a e c a  t o  n a  
m i t a  l n r s o r t a a t ) l a  p u t  i n  a  n o t a  i s a  t o a d  o í  l n  t h a  ‘e o d y  o í  t h o  a r t i c l o .
I í  t h a  a n t b e r a  p r a í o r  t o  h a t o  i t  i n  t h o  f o n  o í  a  n o t o ,  o í  e c u r a o ,  t h o i r  
¿ u d r r e a n t  a h o u l d  c o n t r o l .  a a  i t  b a r  n o  p a r t i c u l a r  h o a r i s ; ;  i n  a r .7  < r r o n t  
o p o o  t h c  p e l o t a  i n  « b i c h  t h o  c o c p a n y  i  a i n t a r s e t o d .

■>< 1
{3) 9,n i .  1 2 .  Tha l a n t  pa reurraoh  en t h i a  p o l i c y  i a a  a  o u m e y

‘.ha ! u j t  c o n s t a  - r ich  r a o o o c t  to tria o c r o r - a l  p l a n t a . ■h ^  ^  aw <• • * w>3
i t  l a  a t a t o d  t h . i t  p l a n t  '3 ’’■'rua u e s n c c a a a a r i l y  d u o t y 4 .  I  usrt-crat .md t h i a  
d e m  r o t  ln a n 7  na*/ r s f a r  t o  ony p l a n t  o i  J o h s r - H u r r i l l e ,  h u t  I a n  
'TcndTrir.i»’ - r h o t h o r  t h o  p r o p r i e t c r  o f  s l . c s t  3 h i n  had  an  o p p o r t u n !  t y  to 
T ' n ' . r »  t h o  c o m o n t .  I t  a t r i l r n a  no t h a t  th e  r o s c r e  -xould s e r r a  «rrcry 
p u r p  e s o  l i  "to lm .7 a  o u t  in  t h u  f i r o t  l i n a  o i  tho  ooraucrauh cs  t h d t  v o l l e y  
t h a  T c r d a  t j a a  u s n a c o c o a r i l y  d u s t y - .  How<r»rr» Chat i a  a  r o a t t a r  *-rith 
n r . i c h  ■»« a r a  i s d i r o c t l y  c o n c o m a c  aed  I  r o r e l y  » u r y e s t  i t  Tor c e s a i d c r a t i o i  
I t  i a  t h a  »aaa  o r p r e a s l e n  » h i e b  appc-ara  i n  tho  h c -po r r  e i  1331 3 ". p-ifjo 1 1 .

C a l l o y  1 2 .  Po c t r e n n e t .

( - 0  C a l .  1 4 .  Tha word  ";! s o t h 4 cfcould ho i n s e r t e d  a f t e r  t h a  T a r d a  
' i  t i  KJ* in  t h o  t h i r d  p a r a r r u p h  o i  c u h t i i l a  - Z s r s r a n c a  C l a i r s " .  Tcu 
ha7 o  a l r e a d y  c o l l i d  a t t e n t i o n  t o  t h i a  i n  y c u r  l a t t e r  o i  I s c m h o r  10  t o
***■• T *i «

( 3 )  C d .  14 o r d e r  « u h t i t l o  • Or: c l u s i o s o - .

T7o. 1 .  I  i t p r a e  -rhth  y c u r  m ^ r r s t i c s  i n  l a t t e r  t o  O r .  l a . e r a  
o i  T e c e i t o r  1 0 t h  t h a t  t h o r s  cSa*ald ho adc«;d t o  t h i a  c r s c l u c i e n  a  : to,tomerrrt 
3 h r  11 o r  t o  t h a t  o r . i s h  a p p e a r e d  ( a t  p .  20 )  i n  t h o  .“u p e r t  o i  1 X 1 .  n a c ro ly ,  
’ C l i n i c a l l y , i t  i n  o i  a  ty p o  s l i d o r  t h a n  o i l ! c c a i o 4 —  or»  i i  t h o  d o c t o r s  
do s o t  ~m st  to  n k o  th a  s t a t e m e n t  i n  t h a t  p o c i t i T e  p o m ,  i t  t U r h t  ho

fnllc^a (an aurrpentorf in your letter)? •clinically, ires: th.a study it 
appeared to ho of a typo slider- than siliscaia-? er, ii Chat .0 too 
serene, it ri.-ht hn sot forth as iollrtrs? *10 for as isdleain hy tha 
study, aiheotcaia ia of a typo (or arpcars to ha oi a typo) slider than 
a lliceaia*. Tho tract ecrdi.cr 1j sot insortast, creop: tl.-.t Z think it 
uould he dsa l rah la (if tho do'-tora are satieiio-i that sash i.* tho Tact), 
to -.a-re sera crprsrai.on ce-rparis,p as hosts si* eith aiiicooi* and indieatiaij 
that thore 1* a real ¡liiTorenca hoteosrr tho tero i  i*eoj «s, oo far ao 
aci imtin - Vnrelrd.7Q net inriieatsi. hi cotir-=o, Coro surain Z hats Is nlsd 
*-q ~~ahnhllit7 that eh« Pern J 0 rcep Cerraisoion till lneroduce a hill in 
--3 1 c “i a la t uro e h  o-ir.j in Jv'-ar/ :i IP 13 : ard IT it l3 tha 
policy 7 i Jch.ro--*f.rt : 1 1 a eo op-e 39 ary hill that a tears-, cod to inoluda 
aoha-j *. ? 3 i 3 , »j ecrearyahla, It t —j! I ha tery halpf-Jl t: “ate es eiiici.cl 

~ rrnri to :hc~» that th a ra 1 3 a oohet or:*, lal dii is reset hctn»as a oheo*.; c 1 a 
 ̂trd eiliceslsr and hy ths nxsa to' cr. it ecu 1-1 ha troublesetto li cr.
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7 o a d l t a r  3r w n

o ' f i c t a l .  r o - c r t  aheuld a " ~ c : ir  f m  ••ih', eh t h a  sere l e s i l o  ha
¡¡Man that  thoro la 7077 1 1 1 1 L j li* ar.y d i f f o  ranca la tro  or. t.c j tre
d i a c a o o o . aa

T e .  2 .  I  and e re  ta n t i  t b a t  th o  .a ta tn r .c n t/ * 0 =aJr̂ -at7onlamcent la r r r a a  a c i o n t i f i a  o t a n d p o i n t ,  and I do a a t
seo  hrw to  r a s  o e n o i a t e n t l y  o t j o c t  t o  i t<

ÍTe. 3 .  t  a ^ r e o  t h a t  t h a  v o rd  « p r e l i r d n a r y  * l a  j c ; t r r T . M a a .

II o *  4*  0 * •

r e .  3 .  T h í o  re t ida  t h a  s a n a  a a  en r a r a  21 o f  tha  l i c u a r *  o f  
1*531 a n d ,  h o r c o ,  l t  r a 7  he  a  l l t t l a  l a t a  te  a f c , í j c t .  Ií e e - r e r ,  I  
- o i n í  o u í  t h a t  a a  :,*3 . 3 n c~r r o n d o  t h a  l n f n  ronco  s i . ; h t  ce d rrr.m t h a t  
a o h c f l t o a l o  dooa M A  t a  tho  n o r t a J L l t 7  r f  t r  h o rea  I c e l a  c a r e a .  h - t  t h a t  
i n f o c e n c o  so g a  n o t  s e a n  to  h e  J u o t i f i o d  2r e a  t h l s  a t a d / .  I a s  
T o r d a r l r ?  i  2 i C r rocld  Ve a  a c r e  a c c e r n i ó  a c i a n f i t i c  a t a t c n a n t  IT 
t h e r e  T e r o  c s i t t o d  f r e n  7¡o» 3 t h o  L a a t  t h r e o  » e r re* ,  t o - f r i t  '«chhar 
t h a n  t u h c r c a l ' » i o * .

H e* fi» . T h i a  l a  t h o  s t e »  ao  o a t  f e r t h  o a  parpo 21 c f  U n c o r t  
o f  1 r o l .  i i * . h  t h o  f l x c a c t l e n  t h a t  t n a  Tvoport o í  1331 a t  t h o  end o í  
t h o  S O T ten cu  be.» t h o  n o r d 8 * t h a n  f r e o  3 i l i  c a  (3 1 C2  )* and t h o  g a l l e y  
p r o c i  h a s  t h o  » o r d o  “t h a n  g r a n i t o  d n o t * .  S e r e  i^ s - in  i t  r e y  h o  %
1  i t i l o  l a t e  i  a c r i  i  i  c i  z a  th »  n t a  i m e n i , V n t  T do n e t  I H »  t h o  
r u r r e a t l c a  t h a t  t h o r o  i a  a  p o s o i h i l i t y  t i r a i  a e V s a t e e i s  m y  c a u s o  
p r s r o r o c c c i a s i a  m  r e a d i l 7  th a n  g r a n i t o  i c a t .  Tha r e sa c a r  I  oh j e-et  
l a  t h a t  a n n y  c u s s o  s i  ' s i l i c o s i s  a r e  m p n o o e d  t c  c r i p i n a t a  In  g r a n i t e  
d e e t  and t h i a  s V a t r s e a i  a a  i t  m r  r a u d o  ouí-rpotrio t r u n  a  p o s s i b i l i - : -  
t h a t  a  p n c m n c c c s  l e s t o  S3 7  a r i 3 o s e r e  r e n d i  1 7  f r e n  a a i  rateo....*  t h - c  
• r r e n i t o  d n o t .  t  thinV: -r» s f c r u l d ,  i f  r o s o l i l o ,  e l i m i n a t o  « i l i  cr.. . 
p a r i '  o f  c e - c l e  a i  m  h e .  fi f r l l r o i r e r  t h o  c e s i - c o l e r :  i f t e r  t h a  r e n a  
■*ef » i r -* In l i r a  2  o f  th a  c o n c l u s i ó n »

3 o» 7 .  T h i a  l a  t h o  » « = »  aff i n  t h o  P .auort o f  1331 .  Ho c e r n i i

( f i )  Cala» 14 s e d  13 s n b t i t l o  « T la c o n a e c d a t  i a r . « - .
Ih s y  c o r y  o f  t h o  H o p e r i  o f  1721  X ha-?» a r e n c i l  a e a s ,

•ia t o  r e c o m - r d a t !  cn P o .  4 t o  I n c o r i  t h a  vp-rd *7 0 0 2 1 1 1 3 * h o f e r o  
t h o  7 7 rd * o f f 3e t s *  *0 a»  t o  h a r o  *.t rra d  «aa e o l i  i s  e t n d i a o  ca  t h o  
r o e s l h l a  o f f s e t *  c f  a a t - r t a e l a  on t h o  ha _rt  and c i .- c a l a t i  c n * .  I do  
n e t  th in V  t h o  p o i n t  l a  c f  s a  eh i s p c r t i s c o ,  h u t  I  c e . l l  a t t o n t i c a  to  
i t  so  t h a t  i t  1 * n o t  c e - r i c c i  o d » ..

I  * r r e o  t i  th tho  ? i b * r  c u r q e r t i c n o  In 7 3 s r  l a t t a r  t o  
I r .  L i n e a  o f  f o c m V o r  l f t h .

c "e r* -i 1 — / . • Í 7- - -  - » ___ y /

r e - - «  
-  v  o  a
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Hdbdrt & Minard

Lefcourt Building 
1180 Raymond Boulevard 

Newark, New Jersey
Dec. 15, 1934.

Re preliminary study of Metropolitan 
Life Insurance Company

Mr. Vandiver Brown,
Attorney, Johns-Manville Corporation,
22 E. 40th Street,
New York City.
Dear Mr. Brown:

I received your letter of December 10th with enclosures, 
including proof of the preliminary study entited, "Effects of the 
Inhalation of Asbestos Dust on the Lungs of Asbestos Workers". I 
have carefully examined the proof and return same.

In reading this proof I have compared it with the paper of 
the same title which was prepared by the Industrial Health Service of 
the Metropolitan about three years ago. I submit the following suggestion 
(for convenience of reference I have numbered my comments in red pencil 
in the margin of the several pages of the galley proofs):

(1) Gal. II. At the end of the paragraph which discusses 
the "variables" upon which the progress of the disease is influenced, 
the following sentence appears:- "It might well be assumed that similar 
variables would influence the occurrence of asbestosis." You will 
recall that in dealing with the New Jersey Legislative Commission which 
has had charge of the proposed new legislation in New Jersey whereby 
silicosis is to be added to the list of occupational diseases for which 
compensation is required under the terms of the compensation statute, 
we have consistently agreed that there is a substantial difference between 
silicosis and asbestosis —  both as to the clinical nature of the disease 
and as to the reasonable probability of its incidence, and you will also 
recall that in particular we have urged that asbestosis should not at 
the present time be included in the list of compensation diseases, for 
the reason that it is only within a comparatively recent time that 
asbestosis has been recognized by the medical and scientific professions 
as a disease —  in fact one of'our principal defenses in actions against 
the company on the common law theory of negligence has been that the 
scientific and medical knowledge has been insufficient until a very recent 
period to place upon the owners of plants or factories the burden or duty 
of taking special precautions against the possible onset of the disease to 
their employees.

I, therefore, dislike to have this report suggest that asbestosis



Mr. Vandiver Brown, «2«

might be assumed to be similar to silicosis, either as to the period 
of time within which it might develop, or as to the dosage received by 
the lungs, or as to the quantity of dust, etc.

(2) Gal. 11. At the bottom of this galley I observe that there 
is set forth in a note (instead of in the body of the article) the statement 
that appears in the Report of 1931 relating to the enlargement of the 
particles and the use of logarithum (See p. 7 of Report of 1931) As a 
matter of curiosity I wonder why this statement (which seems to be quite 
important) is put in a note instead of in the body of the article. If the 
authors prepfer to have it in the form of a note, of course, their judgment 
should control, as it has no particular bearing in any event upon the points 
in which the company is interested.

(3) Gal. 12. The last paragraph on this galley has a summary of 
the dust counts with respect to the several plants. I notice that it is 
stated that plant E "was unnecessarily dusty". I understand this does not in 
any way refer to any plant of Johns-Manville, but I am wondering whether the 
proprietor of plant E has had an opportunity to review the comment. It 
strikes me that the report would serve every purpose if we leave out in the 
first line of the paragraph on that galley the words "was unnecessarily 
dusty".

Galley 13. No comment.
(4) Gal. 14. The word "death" should be inserted after the words 

"6 of 36" in the third paragraph of subtitle "Insurance Claims". You have 
already called attention to this in your letter of December 10 to Dr. Lanza.

(5) Gal. 14 under subtitle "Conclusions".
No. 1. I agree with your suggestions in letter to Dr. Lanza of 

December 10th that there should be added to this conclusion a statement 
similar to that which appeared (at p.30) in the Report of 1931, namely, 
"Clinically, it is of a type milder than silicosis" —  or, if the doctors do 
not want to make the statement in that positive form, it might be as follows 
(an suggested in your letter): "Clinically, from this study it appeared to 
be of a type milder than silicosis"; or, if that is too strong, it might be 
set forth as follows: "So far as indicated by the study, asbestosis is of a 
type (or appears to be of a type) milder than silicosis". The exact wording 
is not important, except that I think it would be desirable (if the doctors 
are satisfied that such is the fact) except that I think it would be very 
helpful to have an official ^report to show that there is a substantial 
difference between asbestosis and silicosis; and by the same token it would 
be troublesome if an official report should appear from which the conclusion 
might be drawn that there is very little if any difference between the two 
diseases.



Mr. Vandiver Brown

official report should appear from which the conclusion might be drawn that 
there is very little if any difference between the two diseases.

as
No. 2. I understand that the statement/to the cardiac 

enlargement is correct from a scientific standpoint, and I do not 
see how we can consistently object to it.

No. 3. I agree that the word "preliminary" is superfluous.
No. 4. O. I.
No. 5. This reads the same as on page 21 of the Report of 

1931 and, hence, it may be a little late to object. However, I 
point out that as No. 3 now reads the inference might be drawn that 
asbestosis does add to the mortality of tuberculosis cases. But that 
inference does not seem to be justified from this study. I am 
wondering if it would be a more accurate scientific statement if 
there were omitted from No. 5 the last three words, to-wit "other 
than tuberculosis".

No. 6. This is the same as set forth on page 21 of Report 
of 1931, with the exception that the Report of 1931 at the end of 
the sentence has the words "than free silica (3102)" and the galley 
proof has the words "than granite dust”. Hear again it may be a 
little late to criticize the statement, but I do not like the 
suggestion that there is a possiblility that asbestosis may cause 
pneumoconiosis more readily than granite dust. The reason I object 
is that many cases of silicosis are supposed to originate in granite 
dust and this statement as it now reads suggests that a possibility 
that a pneumoconiosis may arise more readily from asbhestos, than 
granite dust. I think we should, if possible, eliminate all that 
part of corelosion No. 6 following the semi-colon after the words 
"of air" in line 3 of the conclusion.

No. 7. This is the same as in the Report of 1931. To comment.
(6) Gal. 14 and 15 subtitle "Recommendations".

In my copy of the Report of 1931 I have a pencil memo, 
as to recommendation No. 4 to insert the word "possible" before 
the word "effects" so as to have it read "as well as studies on the 
possible effects of asbestosis on the heart and circulation". I do 
not think the point is of much importance, but I call attention to 
it so that it is not overlooked.

11311

I agree with the other suggestions in your letter to 
Dr. Lanza of December 10th.

very truly yours,
GMH/HF
R e-typed 2 /1 4 /9 5



B ridgeport, Cana 

Ja n . 2, 1935.

Ur. Vandiver Bronn, A ttorney, 
Johna-Uanv i l i e  Corporation, 
New Xork C ity .

Dear Mr. Bromi

Thank you fo r  your l e t t e r  o f  Dec. 24.

Both Ur. Sirapaon end o y se lf  f e e l  q u ite  ' <
safe In  leaving the  approval o f  the  repo rt in  your hands.
I  do th in k  th a t  Hr. Uobart made soae exce llen t suggestiona 
in  h is  l e t t e r  of Dec. 15, and hope th a t  Dr. Lanca v i l i  give 
a  l o t  o f consideration  to  th e  cocaents.

I  tak e  i t  f o r  granted th a t  when th i s  
a r t i c l e  coaes o ff  the p re s s , th e  M etropolitan Insurance 
Coapsny '¿171 see th a t  you get copies o f i t ,  i n  which event, 
we c e r ta in ly  would l ik e  one f o r  our f i l e s .

lo u rs  veiy t ru ly ,

UFJ-0
Secretary .
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EFFECTS OP THE INHALATION OF ASBESTOS DUST ON 
THE LUNGS OP ASBESTOS W0BKE2S

A Trwdmlssr7  Stady

By Al J. Latia, Atndaai ¡tid ied  Director, VTtttUM  J. ilc C u rm a . A uiet- 
aU M eiiad Dinner, tad  J. WîLUjlai Fcxarxu, C um ;!, Xetrepeiila* Life 

' tneamuM Co. •

......... Efraqojjdiocc
• • 4la 1929 tho bretropolitan Lifo Insurance Co. vas approached by 

n&rinU representing the asbestos industry in the United Slates, who 
vara desirous of ascertaining whether asbestea dust was an oecupa- 
tional hazard ia their establishments and, if so, what eras tha natura 
of this hazard and what should ba 'done to present or control it.

About this time sortirai articles had appeared in English medical 
journals describing & pneumoconiosis due to asbestos dust. Ulula in one or two isolated msterxes the 'occur:cnee of this type of pneumo­
coniosis had been described in'American journals, tho industry itself 
appeared to be quite uninformed of tH5 easteses of any such 
occupational disease. 'Tlia hazard of silica drat, with special reference to tha lungs, has 
long been appreciated, end a great deal of study and research has 
been applied to the problem (in tha metal mining and certain other 
industries) in Great Britain, the United States, tha British Do­
minions, and in other countries. Tha- natura of the efeem of silica 
dust espreased in tho term ''siliec3is,,, with tha resultant entraor- 
dinary predispcsirioc to puimonsry tuberculosis, is veil known. 
Theso ejects hare seen associated with the inhalation of dust con­
taining free silica is Tarring amounts. The enects upon the pul- 
-raonorT tissue of dusts containing combined silica—sukates—era 
stiH & ferrila field for inrestigiiica, but evidence is accumulating that 
certain of these dusts produce pathological results quite cisunot from 
true silicosis.

namp "ssbestosis" has been applied to the pneumoconiosis 
caused by asbestos dus« and it will be so used in this report. Chem­ically, the asbestos of commerce is a hydrated magnesium silicate consisting primarily of silica (combined silica) 44.1 percent, mag­
nesia 43 percent, and water 12.9 percent, while ferrous iron and aidkel are present in small quantities. This commercial variety of

10133V -a ■— i Cl) .
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prrreat tha solutioa of soma al the dusts, psrrictilariy any silica which might ba present. Tha rmsix̂ ¡̂ r was actuated by an electri­
cally driven rotary pump and lb* rats of air sampled iu  measured, by ****■»•* o l s resistance type oUlow meter tritii an inclined mono me-' 
ter for rsecscring the pressure difference. Each sample re presents tbs dust collected iron a to him e 0/ 100 cubic feet 0/ air.Tbe electric precipitator is designed upon tba Cottrell precipitator 
prly-riple used for recovering dusts and fumes commercially, This 
principle depends on electrifying the dust particles by making them 
pass through an electrostatic field and thus causing then to settle 
out upon a sheet of celluloid. The electrostatic field is set up by 

' means of a transformer opera ting from the lighting fines on 120 rolls, 
current. Air is drawn through the apparatus by a small 

rotary fan, run by & motor, the quantity being measured by a flow 
meter.Semples of dust brushed from beams and pipe fines sear the ceiling also were secured for rheroml analysis. All samples were shipped to "the industrial hygiene laboratory of the Metropolitan Co., and the duat counts were coda according to the methods accepted, by ilia 
United States Bureau of Mines and the United States Public Health 
Sendee (1). Particles in siza up to 380 micro as in the greatest 
diameter were counted. “ — •

Chemical analyses were mods for total (fres and combined) silica 
according to the accepted standard method of Hide brand (3).

In the first plant studied (A) ouiy par dries 10 microns and under 
in sics were counted. It hes been demo naira ted repeatedly that no 
silica pardries esteeding 10 microns (& micron equrds one-millionth 
pert of & mater or one-thousandth part of a mafimeter) in greatest 
diameter enter the lung dssu ; for this reason, tha larger particles 
usually ere cot considered when determining dust counts. Inter, as 
it appeared from soma of tha pubiiiLed ardcics (4) (English) that 
csbestos pardrias muen larger in size were found in lung tissue, it was 
deeded to count ail pardries and make differential counts of all those 
10 microns and under.1

Total pardries par cubic foot and tha correspond;a? weight of tha dust in milligrams were obtained. Since no relationship between tha dust couna and tha correspcuding weigiia was found, die weights ora sot included in the tabulations in this report.Table 1 shows by plants and by departments the auhnun end 
minimum dust counts in million pardries per cubic 
Although the counts in plant A are of prendre 10 microns and under,

1 iaatatat adtmd Sr SssS fia taptâw .134 Sat titsrie trtnvintot noral. in .iditSsa, "frropnnfm-irM 011Smt Cat arttim ran taitr&i br Saer sraweart ova IJCM *tus a ruA-rs- fOUgrataear. UMuiis&d ?irt!ai«* test st̂ aind *<ta»raUr. va tsaiar mlarsarmi (Srumil -wneasl. 3 -u «sir 1» oitiia tS* wtcasi partfda 1im U). 3t Uia an ti ilzm't (i) bqiuait snaaSOIiT saw. taa lscaabsa tt tea Kienian la !• siaacM (!a Ids oh aurora) m 
I lia  proaaiaCrr tt 1

ri 1. • >
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tad ia the other planta an for oil particles, direct comparison la 
possible, as ia ao sample taken were the number of particles 10 
microns and under less than 94 percent of the whale.
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TVnereas the dust in the preparation room is practically all duo to 
asbestos, the contrarr is tko ease in the other departments. In the 
cardie?, spinning1, and wears? rooms asbestos comprises about 25 percent of -the material used. On special jobs the perec3ta?o of 
'asbestos mar bo higher, but in general the figura quoted U approxi­mately correct, tha other material consisting prisdpaEy of cotton. 
In the insula tin? departments of plant A, asbestos is but 5 percent 
of the total material used. In the molded broke-lining and clutch 
'dirisioa of plant D, asbestos ecspVisJa about 25 percent of the total 
•material. The aetual exposure to asbestos òsa, therefore, is consid­
erably less than U indicated in the dust counts in table 1.

cotrarmoms uf thx 7Ujrrs
• The processes in these pianta were rery cmdar to those In cotton 
mdla in jsuemL For illustration, the process in the preparation room 
of plans 3 is here detailed as length:

Asbestos ¡3 received in bags. These era emptied upon the floor and 
the asbestos is shoveled into pc? mills and run for about 5 minutes 
m order to crush and open tho fibers. From there die asbestos is shoveled- into tracks anil wheeled to hoppers vidi cither kuriacaui or vertical openers, similar to the so used in tentile mills. After passing 
through tha opener, the material is discharged iuta trucia. TTkste 

> "manufacturing material is first run through a garnet mad:inn and
A • » 
1 ».
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discharged into trucks, which ore wheeled to tho open an, and tha 
is fed into these in the same moaner os is the now material. 

After being discharged from tha opener, tha material is pat onto a 
vibrating or shaking screen, where tlia long fib«« era picked off 07  a modern hood and blown into a bin to be iued again in textiles. Tha short fibers /ailing; throagh tha screen ire either sold on such or nsed in -’"t-ing an aabeatoa cement.

Tha cotton is received in bales, opened, and also ran through Terticr.l openers. It Is discharged into tracks. Tho filled tracks from tha vertical and horizontal openers containing eithor tho asbestos 
fiber, tha cotton, or tho waste material ora taken to separate storage 
bins. As needed, these rrrr.trrir.ls are weighed and dumped onto the 
fioor in proportion to the minium desired, and tho resulting mixed 
materials are then passed through a mining picker. As this nurture 
is discharged from tha picker, it is sprayed with a light mineral oiL 
Tha material is then taken by a mechanical conveyor to tho sioroga 
bin in tho card room. Two of these mining pickers discharge onto 
this conveyor system, while a third machiso is equipped with a 
suction device which conveys the material to & storage bin in tho card room. Tha object of tha two systems is to facilitate tha handling of two grades of material at the seme time. The third machine is 
not equipped with an oil spray. Tho object of the oil spray is pri­marily to entrap the snail asbestos .fibers and hold them enmeshed in the cotton fiber throughout the processes of carding, spinning, and weaving. Incidentally, it is apparent that it also diminishes the 
amount of dust. Tha material is saturated with about 4 percent of ad it this point; but by the dme it readies tha looms, tlia oil had 
diminished to less than 1 percent.

'While mineral oil was used in the preparation room of plant C, it 
apparently was not as «Erecous os in plant 5. In plant ET oil was 
not used, nor was there any attempt at humidification or aay system 
of dust exhausting. Cording machines were fed by hand. In plant A 
there was a humidifying, ventilating, and heating system, whuo 
plant B depended on natural httmidiiy. In plant Z the carding 
machines were equipped with a dust-exhaust system, but it was cot 
escieatiy used. In plant C carding was dona in 2 buildings, 1 of 
which was equipped with on eir-condidotting system, and in both buildings tho machines had exhaust equipment.

Two plants, 3 and C, had arrificai humidity installations in their 
spinning rooms. In the former the temperature was 76* F.t relative 
humidity To percent. Onu plant, C, had a humidification system in 
tho twisting department and also in the weaving department, where the relariva humidity was 75 percent with a dry-ouib temperature of 
6i* F.f as compared with a rciativa humidity of -W percent in the 
weaving room of plant A.



fi—rri.tSB 6
Asido from plant E, It would appear that the dost hasard vs sot esessstre except in tha preparation rooms of plants 3 ami C. The 

dust counts ora interesting, too, when considered in th* light of tbs permissible standard for granito dust, established by tho United States Public Eealth Sorrica (7), namely, about 10 million particles 
(10 microns and under) per cubic foot. ITowarer, we ore not justified 
in assured eg that because available information, sugrsts that asbes- .tosxs is a milder diseesa clinically than silicosis, tbs threshold of 
permissible dust counts is higher. Asbestosis appears to be patho­
logically differmi from sSicoais, and the experience w far does aot warrant an attempt to dene a a standard of dustiness for asbestos dust. . • •

bust corrraot.
Various measures, such os oiling, humidification, and local exhausts, 

tended to reduce the dust. Nevertheless, it wns evident Lliat they 
were only partly successful. If It is expected to control dustiness in 
these plants, Enel reliance must rrst upon properly constructed evhitiwe 
■equipment. In plant C in ono department an experimental Installa­
tion ores set Up. In spite of somo obvious faults, tbs equipment, on 
the basis of comparative dust counts, reduced the dust by 30 percent cad with further alterations will probably be 73 percent effective. 
In this case such a reduction seemed quite satisfactory. It k neither- practicable nor economically desirable to install such equipment as 
will maim the air entirely dust free. The normal defensive mechanism 
of the body takes esse of a fair amount of atmospheric pollution. It 
is when tha body, is exposed to on excessive amount of dust that this defense mechanism breaks down.

The application of exhaust equipment to textile machinery involves considerable dimculty, especially where the construction of tho plant 
is such that it is not possible to apply dowu-draft suction to the looms.

It is desirable to install exhaust apparatus in any plant on an ex­
perimental basis Erst, and th« check its efficiency by dust counts. 
This practice wul result in saving a needless expenditure of money.

. n r n ic j j .  xnAmsamoxs
X-ray films were mad* of 125 persons (103 men, IS women) wcririr.g 

in asbestos plants in the United States. All but five of these worn given physical examination. The coses were selected more or less at random from among those having mom than 3 years of employ­
ment in the industry. It was soon obvious that the early diagnosis of asbestosis must rest to a largo extent on X-ray pictures of the 
chest. As in the sariy stages of silicosis, the clinical symptoms of the asbestos workers were usually Indefinite and inconclusive. The 
interpretations of these Cos are based on tha readings of ouc com­
petent roentgenologist, but they have been reviewed by sovcral
f ' '

I
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oUica experienced in this field. Tlic dUTereneca of opinion were of 
& minor nature, ind then wns general agreement as to interpretation. 
.The films were read conservatively, talcing into account the physical examination and the age of tho individual, and were classed as powitrre only when there was so major disagreement. - All examiners were guided by their experience in sillcede and other types of pneu- XBcconicses. The films.ciassed as negative for ashestesia were further 
subdivided into doubtful and negative. Only time can tcil whether the individuals classed as doubtful are progressing toward a definite osbestosis. Particular attention mu focussed on the presence 
or absence of indications of tuberculosis, and in this respect all the reviewers of the films were in accord. Tilth the unhappy experience 
of silicosis in mind, it wss felt that a great deal of ears should ba devoted to ascertaining, if possible, whether or not asbestesis pre­disposes to tuberculous infection.

The esses of osbestosis were divided into two rinaves, first stage 
and second stage. Tin first stage embraces, those who show by 
X-ray examination, definite lung pathology scSeient in extent to warrant & diagnosis of pneumoconiosis, but who bars no dcunita 
symptoms. The second-stage eases exhibit xnora extensive lung 
pathology end also definite symptoms.AH these individuals * were actively engaged in factory work, and 
it was not practicable to make any distinction on the basis of working 
ability or disability. Had any individuals been found who exhibited extensive pulmonary involvement and Hiarked physical disability or total disability, they would have been classified as third stage, 
but so such eases were found.

Cf the total of 128 X-ray examinations, 4 wero diagnosed os 
second-degree osbestosis, 83 ss first degree, 39 os doubtful, and 20 es negative.
• There is a definite incrcaao in the percentage diagnosed as positive 
in rein con to the years of exposure, os shown in tabic 2. Small 
numbers make it impossible to determine how far tho factor of age 
enters into this increase.

TajIX 2.—CiMi/faiwn of cena i j jrarj of erpetico
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Of the 64 persona given physical examination and diagnosed aa 

haring positive asbestosis, only S wars entirely free from symptoms, while 10 out of 37 with doubtfal and 7 out of 20 with, ergative diag­noses were free from symptoms. Dyspnoea and cough were 'the 
symptoms most complained of, but none of these cases exhibited the 
urgent or evident type of "short wind" seen in true sElicosia. Several of those classed as negative stated that they were "short winded" and were so recorded, but too much emphasis should not be placed an statements of subjective symptoms. During the progress of the 
study, physicians who were practicing in the communities where 
asbestos workers lived were questioned and stated that they did not - find an unusual amount of tuberculosis «runny these workers. The contrast between this state of affairs and that found in a community 
with a silicosis hanard is noteworthy.

The incidence of tuberculosis (based upou X-ray urns) is given in 
. table 3; 40 of the 67 examined had less than 13 years of employ­
ment in the industry.

XjLfltJ Incident* 9/  tusenrdont

Taé&n SeubCat

7 J
M 1- — a s

Xfptln
1la

• T il l  we» v k  dte«c»fU 3# preààÀlf eulTw «a l i e  2«<iy tiK!n<L

* Table -1 gives information os to physical sigma of chest trouble.
Tabu  ij— CXul ¿adirti*

fMSn O-MStAti X-x33t«-
n a rris i £*s* *t (Bnt tracM».

’ Sa  o s r n s i j t r s i— ——XtassuMi. n! *Taorar&L. c »
i At ttsrt 4 ài i t o r t i  to  crld tq q  lu e ss to d  f i t s  -bm wiff. 
11 Stott SOC U*4£SH4 *<nCA OfSti m i  ttQ&d «HSI JJtoKOf U. *4«<c&tMao<toMtoBd vttl uiOiX£rti 6/̂ Htsiu.
• TThat sigciucauce, if any, can be attached to die presence of 
"asbestos- corns" on die hands of workers appears doubtful, as 13 
percent of the positives (12 out of 64) end 13 peresat of the others 
(doubtful, 7 out of 37, negative, 2 out of 20) showed such cams.

Each roentgenologist who renewed the X-ray Sims called attention 
to the fact that thus aims indicated a very unusual incidence of enlargement of tho.heart. It is probable that this is a comovusatory 
enlargement due to the additional work put upon die heart in efforts

« v i i *
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to pomp blood through tbs fihrosed lungs. It. is possible that not 
suSdant attention has beta paid to the affects of the pneumoconioses 
upon tho heart.. ’ . . .

Many work are hod changed from ona department to another and 
from one plant to another dcriag their jean 0/ employment in the 
asbestos industry. Since only the amounts 0f dust collected at the 
time 0f this surrey in the various departments ora known, then is so tray 01 knotting the average amount 0f dust in the atmosphere inhaled by these people orar the yean of their employment. Conse­quently, it is not possible- to correlate individual eases with dnSnita 
amounts of dpst exposure.

catnuncs ctarm
To throw light on the relationship between oabesiaxh and pulmo­nary tuberculosis, an analysis of death claims and total and per­

manent disability claims was made in regard to companies carrying group insurance and having available figures-
There were 2,039 Urea involved, with a total exposure of 7,019 liic- 

yean. The death claims an so small in number that reliable con­
clusions cannot be reached from any subdivision of the figures. The 
same is true of the sickness claims under health insurance. The 
number of claims for respiratory diseases is high in two of tha plants 
studied, but low for the others, as compared with the Metropolitan 
experience of 1927. However, during the latter part ci 1923 and the 
first part of 1929 there was an epidemic cidr.fiucnza.

Tho records of one establishment (plant 33) showed that 0 of 3S 
death claims and 3 of 10 permanent and total disability claims wera 
Bated a due to pulmonary tuberculosis. This appeared to be an in­
ordinate amount oi tuberculosis from this plant. However, many of the employe« were Negroes, and also tuberculosis claims are gener­
ally high in this section of the country. Realizing tho difficulty in diagnosing pneumoconiosis and the tendency to confuse it with tuberculosis, these were studied individually. The physicianswho had treated the individuals ware Later-dewed, and the hospital 
and sanatorium records, including avails bio X-ray films, wore cv«tfgated, wira the following results:

Dtath deitr.i: _1. A typist, nos exposed to dust; died of pulmonary and Intesttnal tuberculosis.'
2. Colored male, age 27; wonted in asbestos 1 year and S months; died of pulmonary tuberculosis following a hemorrhage;a four plus Wusser-was in sanatorium 10 months. Also had maun. No evidence of asbestosts.3. Colored male, age 32; worked in asbestos plant 1 7 months; died of pulmonary tuberculosis aher 1 year and monthCavitation both lungs; no evidence of asbestosis.

0 1 - U S
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4. Colored male, age 34; worked in asbestos plant 2 years and 
6 months. His physician beHcvrss this was a case of uncom­plicated tuberculosis. 'Was,not izunato of hospital or sanatorium. No Information could bo obtained on the other tuna cases.

Total and perm antrJ d isability dawns:
1. Male, enoloyed in asbestos plant 3 yeas. Hw physician states thathc first came under his obsecration with an old estab­lished case of‘tuberculosis about 2 years after asbestos employ­ment started. Also-had tuberculosis of tba kidney and cervical glands.2. Mole, employed in asbestos plant 8 months. His physician (tales finding of old fibroid tuberculosis with tubercle bacilli in sputum. No X-ray available; but according to physician, as­bestos bodies were found in sputum.3. Mala, 10 years' employment. Two physicians who treated him at different times are now inclined to befieva tins man la sot tuberculous, but has asbestosis.4. White male, was reesamined at time of mvcstignriou. His physician reports well nourished, husky looking, good color, no cyanosis; so clubbing of fingers; diminished expansion; incessant cough; X-ray shows fine mottling disseminated through both lungs. No evidence of tuberculosa. Probably a second stags asbestosis.5. White male, 13 years in asbestos plant. Is now tn sanato­rium. An interesting case. His physieaan states dint he has en­tendre asbestosis and pulmonary tuberculosis; cavity in right lung; sputum loaded with tubercle bacilli and asbestos bodies; believes tuberculosis long antedated asbestosis. This patient is progressing in a satisfactory manner.

It was not possible to locals the other, three cases of total and permanent ciaabflity who had been diagnosed as having pulmonary 
tuberculosis. On the basis of the information obtained, the deaths in death-claims cases appear to bo due to uncomplicated tuberculosis; three of them ware Negroes, who were probably tuberculous at the time their employment in the asbestos plant commenced.Of the S disability ebiim cases, V-ras uncomplicated tuberculosis 
and 2 ware uncomplicated asbestosis who were put on disability 
because of a mistaken diagnosis of tuberculosis. In this same com­
munity we know of one death due to uncomplicated asbestosis in an 
individual with many years' employment in the industry.1

coscncstoss
1. Prolonged exposure to asbestos dust caused a pulmonary fibrasis 

of a type dinsrar.t from silicosis and demonstrable on X-ray IT .ns: 
Clinically, from this study, it appears to bo of a typo milder than 
silicosis.2. Coses of definite cardiac enlargement were frequently found to 
be associated with asbestosis.

•10
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3. A predisposition to iuberculosis ¿no to asbestos ¿tat woa cot 
indicated in this study.4. As'oestosis oa observed in this sens of eases hod not resulted in merited disability in 007 case.'

3. It ia not known how such aabestosia s& j add to the mortality of pneumonia and sente contcbereuioea pulmonary infections. .
6. It is not pracdoable as ja t to establish, standards for the asbestos dost content of air.
7. .Tha amount of dust in the air in the asbestos plants studied can be substantially reduced.

xzcouurmnunoKa
It is recommended-—
L That the industry seriously face the problem of ¿sat corural in asbestos plans.
2. That new employees be examined physically, including 2-ray 

examination of the cheat, and rejected for employment if they show tuberculosis or pneumoconiosis.
3. That employees be examined physically, preferably every year, 

but at least every 2 yearn, tiiia examination to inclsao an X-ray examination‘of the cheat.
4. That the industry sponsor studies on known eases of aabestosia, 

as well os studies on effects of asbest&ia on tha heart and circulation.
xcsrom.s3cusrT3

• The authors wish to express their smsere thmt-* to ail those who aided in makirg this study possible, especially the omci-ais and em­ployees of tha asbestos companies who «operated to-the fullest extent; and jnv* every facility for securing data; also to Dr. Pancaost, of tha UniTeisity of Pennsylvania, for his interest and valuable advice ia interpreting 2-ray Sims, and to Dr. F. w. Meriwether, of tha Uuited States Public Health- Service, surgeon in charge of tha United States Bureau of Mines Cooperative Clinic in Picher, Ckhu, whose inter­
pretation of ail tha 2-ray Sims listed in this report is followed. Ap­
preciation is also expressed to Dr. W. Aimar Smith, and Dr. Kenneth 
Lynch, of Charleston, S. C., for iniormadon and advice, particularly as to the pathology of ¡tabes to sis; ‘ to Dr. W. W. Wild, 0/ Charleston, 
S. C.; to Dr. Joseph E. Wyatt, of Newark, N. J., and Dr. E. E. Fellows, of New "Font, for assisting in interpreting 2-my dims; to 
Dr. Paul 0. Saoka, of Lancaster, Pa.; to Dr. IL H. Stevenson, of 
Danville, Quebec, Canada; end to Dr. L. U. Gardner and Mr. Dotuild 
H. Cummings, of the Saranac Laboratory, who have undertaken the 
study of ¿a pathological effects of the inhibition of asbestos dust
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In & preliminary report mads in Jena of this rear before tha Con­
ference 0/ State and Pro tin dal Health Authorities, bud In Wash­
ington, ths authors ¿iserased tho epidemiological aspects of endemic typhus os It occurs in southern United States. In that report it was noted that there had been a rapid increase in this disease in certain Southern States, as is shown in taLle 1. That other countries Ha-re 
experienced a similar rise in inddencsTs evidenced by tho figures in 
table 2.
• The disrincrioa feotween epidemic typhus and the endemic typhus 
of this country -arts fast recognised in IS9S by BrilL He (1) found in the United Static a type of fever which, resembling typhoid, pire 
a negative Widal reaction. In further studies he (2, 3) demonstrated 
its similarity to typhus, Hat showed that it was milder in character 
and less eentagious, only one case is a rule being found in a household. Also he reported that it res most prevalent during tha fall of the year instead of lots winter or spring. In 1912 Anderson and Goidbergcr 
(4) proved that 3riiTs diwaso was bnmunologiccily identical with Mexican typhus, or taharrHilo. Naturally this led to die belief diet 
it was louse boms.

■ Haul is* ‘oSmsatT wcCna t* is» i s u m a  rebiia U*ltS xuaeuiao. Cilii.t*ptxfr*.
0 i i 2 i
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tumy tir still in its infancy. Postoperative observations may 
be cibnîged as the survival period increases, which, if it does, 
will aster the surgical indications and the selection of cases. 
Close cooperation between laboratory investigators, clinicians 
and meieosurgcons is imperative in order to make the best 
selection of cases for surgery and to evaluate accurately the 
results; obtained, whether they arc failures or successes.

ASBESTOSIS 

A. J. LANZA, M.D.
Assistant Medical Director, Metropolitan Life Insurance Company 

NEW YORK

Astestosis is a pneumoconiosis caused by the inhala­
tion roll asbestos dust. It is distinct from silicosis in its 
patteaftogy and clinically. Whether asbcslosis will remain 
a cfistiiarct form of pulmonary dust disease or will prove 
to t e  of a type common to a number of dusts remains 
t o t e  seen. So far, it is the only pneumoconiosis, other 
thasn silicosis, that has received any considerable amount 
of sSatdy from pathologists, clinicians and industrial 
hygwrrists.

Whereas silicosis has been recognized for many cen- 
tssrfer, asbestosis is a newcomer. Asbestos (Canadian) 
i s  se hydrated magnesium silicate containing no free 
sSESct but about 44 per cent of combined silica, 43 per 
ceniS magnesium, nearly 13 per cent of water, and traces 
nf iron and nickel. While asbestos was known to the. 
araefents, the fabricating of asbestos on a large scale is 
comparatively new; it received a tremendous impetus 
fmorani its use in connection with automobiles and as an 
insulating material and a heat resistant for a great 
variety of mechanical purposes.

While Hoffman* 1 2 called attention to the possible 
hatrmfulness of asbestos dust in 1918, it was not until 
February 1927 that asbestosis was, so to speak, officially 
recognized in this country by the filing of a disability 
claim for workmen’s compensation in Massachusetts. 
The claimant was a foreman in the weaving department 
of an asbestos plant, and the claim was upheld by the 
Massachusetts Industrial Accident Board. This was 
twenty-seven years after the first fatal case was reported 
in England by Dr. Montague Murray. In 1910 and 
again in 1934 a fatal case was reported in England, and 
in 1928 the British Factory Department conducted an 
investigation and enacted laws for the protection and 
compensation of the worker against this hazard. The 
whole subject in England has been summarized by 
Merewether.* At the present time, as nearly as can be 
estimated, there are about 12,000 individuals employed 
in the chief asbestos plants in the United States, of 
whom 10,000 might be exposed to asbestos dust.

In 1927 a fatal case of uncomplicated asbestosis was 
reported to the Medical Society of South Carolina.3 
md since then, including this case, there have been 
deven fatal cases reported in the United States, eight 
mcomplicated and three complicated by tuberculosis. 
These reports, together with the fact that asbestosis 
igured in the extraordinary occupational disease litiga- 
;on that has spread over this country, resulted in both 
iboratory and field studies of this new hazard. Gard­

ner and Cummings * at Saranac Lake, N. Y., cotu_ 
menced animal experimentation with asbestos in 1928 
and reported their observations in 1931. These two 
authorities in the United States and Gloync in England 
have described the pathology. While silicosis is prc- 
dominantly parenchymatous, asbestosis is mainly inter- 
stitial; nor is asbestosis characterized by the nodular 
formation so distinctive of silicosis.

A search of all the death records on file in the Metro­
politan Life Insurance Company revealed that asbestosis 
had been given as a cause or contributing cause of death 
in only nineteen cases. The first case noted was in 
1924, there were two iirl927, one occurred in 193]> 
and the rest have occurred since 1933. The diagnosis 
was supported by autopsy in only six. In one of the 
six the primary cause of death was carcinoma, in 
another glioma of the brain, and in another pulintmarv 
tuberculosis. In the other three asbestosis was given as 
the primary cause, with cardiac failure as the contribut­
ing cause. Some of these cases were reported in the 
literature.

Asbestosis complicated by heart disease was given 
as the cause of death in seven cases. There were no 
autopsies in these seven and pulmonary tuhcreulosL 
was diagnosed in several by the attending physician, 
so perhaps too much weight cannot he given to tin 
certificates.

Diabetes and pulmonary tuberculosis were also nun. 
tioned in the remaining six cases, in which there wen 
no autopsies. All nineteen patients were males and v.itii 
one exception all were white.

In our studies of asbestos mines and fnbricatiiw 
plants," the clinical picture of asbestosis was mi: • 
than that of silicosis. To be sure, the individual pa'.a; i 
with marked asbestosis will greatly resemble the »¡T- 
vitlual with silicosis. There is the same dyspnv:. «:i 
exertion, the same dry cough, and the more m i- - 
indefinite physical signs elicited by the stethoscope. I V 
patient with asbestosis is apt to have clubbed line; 
not usually seen in silicosis—and he is apt to H i 
faced and even show a slight cyanosis, while the -ii;-  w 
patient is apt to he fairly robust looking. Of com 

"in each instance I refer to patients whose disease i- • 
complicated by infection.

We did not find in communities in which a-L 
was mined or fabricated the familiar picture of ■' i 
bility aud tuberculous infection so characteristic of i ■ ■•! 
rock mining communities. Our observations wen- r e ­
ported by the statements of physicians practicim ..i 
these communities. All the patients with asbestosis ■' .t 
we detected were, with one exception, working ste.: ' :o 
at their trades. In only one case did we find cvi<i< 
of active tuberculosis aud that diagnosis was based < ■¡•■y 
on the roentgen appearance. Several showed ho iL • 1 
tuberculosis. Gardner and Cummings in their vei- 
called attention to the difference between the actin' ■ >;' 
asbestos dust and silica dust in relation to tulx-c-'. 
Infection in experimental animals, and their nhsc" 
tiotis tend to hear out our clinical study.

In all, our clinical data are based on 126 phy-iml 
examinations of asbestos workers, all of whom had 
mote than three years’ exposure and who were seleeied 
at random. Sixty-three of these presented a roentuen 
appearance which we thought indicated a pneumoc*»»-

Read before the Section on Preventive and Industrial Medicine and 
tblic Health at the Eighty-Sixth Annual Session of the American 
edteal Association, Atlantic City, N, J., June 13, 1935.
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but the .symptoms were indefinite and inconclusive.
\\ e allied these cases first stage. Four presenting evi­
dent pulmonary symptoms and corroborative roentgeno­
grams. wc termed second stage. Of these sixty-seven 
patients, twenty had been exposed more than ten years 
and thirteen more than fifteen years. We are still con- 
timiiug mtr asbestos studies and hope to secure 
additional information on the time clement in develop­
ment and the tendency and rate of progress, 

t >ne feature that has impressed us is that the British 
.-iini -tiuators found asbestosis more severe and more 

menacing than wc did. This difference may be more 
apparent than real, but it is possible that the English 
tarn l ies may be more dusty than ours. There were 
not available any comparative dust counts, but this 
imp'.Vi-Mon is based on their reports and on statements 
made :n myself and mv colleagues by persons familiar 
with the English conditions. One process, described in 
the Dritish reports as ‘‘mattress making” and stated to 
he extremely dusty, does not appear to have a counter­
part m this country. In both countries, energetic steps 
have been taken to control the dust hazard in asbestos 
plain-, so that it is probable that further cases of dis- 
ahlin■; asbestosis will be rare.

- in silicosis, the diagnosis centers on the roentgeno­
gram. However, the whole matter of attempting to 
intvi |M'et these films and correlate them with the clin­
ical -¡deuce, if any. is difficult and elusive. If, in our 
-tu i we had found a more clear-cut and severe type 
>>f nimocomosis with marked symptoms and dis- 
■'ibih:v as well as a distinctive roentgen appearance, 
'ltd my colleagues and myself had been accustomed 
to i'i o in our previous investigations of silicosis, our 
ta-l ::i attempting to make a positive diagnosis and 
rsiii 'i'c  the extent of the disease would have been 
ea-u-r. There is no doubt that, especially in the begin­
ning. \ e were handicapped by endeavoring to evaluate 
ashe-tosis with a silicosis foot rule.

Tiie x-ray appearances are not clear cut or distinctive 
as in -ilicosis and do not lend themselves to ready 
grouping into progressive stages.There are less evident 
pathologic changes in these films and the shadows arc 
liner, more granular and softer than in silicosis. The 
asbestosis film gives the impression of ground glass,

. and there is no nodulation with the consequent ten­
dency of the nodules to coalesce and give dense opaque 
areas in the films. The distribution of the shadows is 
somewhat different, occupying tho lower third of the 
1'ing. except in far advanced cases, when the shadows 
may occupy the major portion of the lung. Wc noticed 
frequently the well marked outline of the interlobar 
septum on the right side. We also noticed that a num­
ber ot films in cases of asbestosis showed enlarged 
hearts, and this might be expected when one considers 
lhat the pathologic process tends to constrict the »pul­
monary blood vessels as they ramify along with the 
bronchioles.7

ft is possible that the x-ray appearance of asbestosis
■ may not be distinctive of this disease alone but uniform 
m appearance with pneumoconiosis due to other silicate 
dusts. Much more investigation and study of roentgen- 
"granis ,.f industrial workers exposed to all sorts of 
silicate and other dusts are needed before it will be 
imssiblc to speak definitely on this, the most important

■ phase of the diagnosis of pneumoconiosis.
One thing is certain. The utmost care and patience 

needed to elicit the occupational history of the
£  ? ' pubrow, J. L., in dtscuscion on McCann, \V. S.; Hurtado, Alberto: 
Iv Kolan, and Fray, W. W ,: The Estimation of Functional

Pulmonary Fibroses, J. A. M. A .*103tB 10 (Sept. IS)

patient and to correlate this and the clinical picture 
with the roentgenogram before a diagnosis of asbes­
tosis is justified. As noted in relation to other occupa­
tional health hazards, there is an all too frequent 
tendency to make a diagnosis of a specific occupational 
disease because of presumptive or actual exposure with­
out the corroboration of other essential factors to a 
correct diagnosis. One is not justified in making a 
diagnosis of asbestosis any more than of silicosis in the 
presence of a roentgenogram showing no distinctive 
pulmonary pathologic changes.

Associated with exposure to asbestos dust is the 
occurrence in the sputum and pulmonary tissues of a 
peculiar formation known as asbestos bodies. These 
asbestos bodies have been described by a number of 
observers and are due apparently to the action of the 
tissues on the asbestos fiber. Their exact significance 
is doubtful, but it is commonly agreed at the present 
time that they are not diagnostic of pulmonary fibrosis 
and indicate merely that the individual has been 
exposed to asbestos dust.8 9 Some observers believe that, 
when these asbestos bodies appear in the sputum in 
clumps, they indicate actual disintegration of lung 
tissue.

Dr. Miller0 of the United States Public Health Ser­
vice describes the technic that he employs in the intra- 
periloneal injection of finely divided dusts in a state 
of suspension. Miller defined three types of reaction: 
absorptive, inert and proliferative. The first is pro­
duced by relatively harmless or inactive dusts, the sec­
ond by dusts that might cause pulmonary fibrosis, and 
the third as the typical reaction of silicosis. Recently 
Miller 10 described the effects of the injection of three 
varieties of asbestos; namely, chrysotile, crocidolite and 
amosite. Chrysotile is Canadian asbestos and, as pre­
viously stated, is largely magnesium silicate. Crocido­
lite and amosite contain only a small quantity of 
magnesium, containing instead iron silicate in approxi­
mately the same quantity.

The three types of asbestos produced the same type 
of reaction; namely, the one described by this investi­
gator as inert. He states:

We have been assuming that the dusts producing this inert 
reaction cause pneumoconiosis of the diffuse fibrosis type as 
distinct from the proliferative reacting dusts which cause nodular 
fibrosis. This assumption, as you know, lias not been proven 
by corresponding animal experiments vvitli the same dusts, but 
results from observation of pathologic material from autopsies.
. . . 1 believe that the gross behavior of asbestos in the 
tissues lias further strengthened the value of our classification 
of dusts and the intraperitoncal test as a means of determining 
the harmful dusts by its clinical correlation.

Much work remains to be done before asbestosis is 
spoken of as authoritatively as is silicosis. In the mean­
time, asbestos plants are being cleaned up and the dust 
is being controlled. This, together with tiie smaller 
number of persons employed, implies that there will 
probably never be the wealth of clinical material that 
has been available in silicosis. It is by no means certain 
that asbestosis progresses as does silicosis after with­
draw al from dust exposure, nor does infection seem to 
lie as closely and intimately associated with asbestosis 
as with silicosis. The answer to these and other prob­
lems resulting from exposure to silicate dusts demands 
further study both in the field and in the laboratory.

Metropolitan Life Insurance Company.
8, Merewcther,* Woml. W, B., and Gloyne, S. tt.i Pulmonary 

Asbestosis, I-ancet 2 t  i3$3 (Dec. 22) !9J4.
9. Miller, J . \V., nml Sayers, U. K.s The Physiological Response of 

the Peritoneal Tissue to Dusts Introduced as Foreign Bodies, Pub. Health 
Wrp. 4 0 t  BO (Jan. 19) 19.W.

10. Miller, J, W.: Personal communication t«
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SILIC O SIS A N D  A SBESTO SIS

esses in which dust control measures can be readily instituted. 
As soon as the hazard was realized, industria l firms fabricating 
asbestos took energetic steps to control the di^st so that it is 
probable that cases ol: asbestosis will become uncom m on. A 
recent report from the U nited  States Public H ealth  Service 
details dust control m ethods in stitu ted  in an asbestos textile 
plant which illustrates in a strik ing  m anner w hat can be done 
to alleviate dust.2-5

Asbestosis has not appeared to be as serious a disease in the 
United States as it has in F.ngland, judging from the various 
reports from the latter country. Asbestos “m attress making," 
m entioned in the British reports as a serious hazard, is a 
process not found in this country. T h e  role of infection in 
asbestosis is not as clearly defined as in silicosis and  the clinical 
evidence available indicates tha t tuberculosis does not have 
the in tim ate reliTtionship with asbestosis tha t is so-conspicuous 
in silicosis.24 2S

E ffects  o f  S ilicosis u po n  t h e  Fa m i l i e s  o f  S ilicotics

From the earliest times, when silicosis was first described as 
a disease of miners, the fact that the wife did not contract 
tuberculosis from the husband was m entioned  and  the many 
recent investigations have not upset this general conclusion. 
Hoirman 26 staled in 1922, "T h e  frequency of pulm onary tu ­
berculosis among im m ediate relatives of gran ite  cutters, but 
particularly wives, daughters, and m others, is m uch less than, 
as a mere m atter of probability , w ould be assumed to be the 
case.” T his was borne ou t by the later studies of M cFarland 27 
and Russell.3*

Cummings of the Saranac Laboratory, who investigated this 
subject in connection with the P ichcr Clinic, com m ented on 
the fact that, despite the wretched living conditions, and the 
lack of cleanliness and sanitation in many homes of advanced 
silicotics whose sputum  was loaded with tubercle bacilli, no

,J2<)
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adult type tuberculosis was found am ong exposed children up 
to the age of sixteen.

Nevertheless, these various testim onies do not exclude the 
necessity of treating  tubérculo-silicosis as a communicable 
disease and of m aking follow-up investigations of members of 
families of advanced or disabled silicotics, to determine the 
presence of tubercle infection or the desirability of segregat­
ing contacts from the diseased m em ber of the family. Sound 
public health procedure should be the rule and reliance 
should not be placed upon the supposed immunity of the 
family because the tuberculosis is complicated by or conse­
quent upon silicosis.

C o n t r o l  and  P rev en tio n  o f  S ilicosis

T h e  control of silicosis is both an engineering and a medical 
problem , as are so many other situations that concern the 
public health. Both the engineer and the physician, with their 
technicians, have their parts to play. In some instances, the 
medical phase may predom inate ; in others, the engineering, 
bu t it is seldom that they can be separated or be independent 
of each other if a thorough job of prevention is to be done.

E n g in eerin g  C o n t r o l

T h e  developm ent of silicosis is dependent upon the dosage 
of silica and the m atter of avoiding a dangerous quantity 
m ight be though t sim ple. T h e  lay m ind, familiar with the 
definiteness of the hazard of carbon m onoxide, and other toxic 
substances producing acute effects, usually fails to appreciate 
the inherent difficulties of establishing a threshold limit for a 
substance producing a chronic disease whose development is 
measured in term s of years rather than hours.

fro m  tim e to tim e, critical com m ent is directed toward 
the industrial hygienist by the engineer because the former 
has failed to inform  the latter of the sale or threshold limit of
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DUST IN THE CAUSATION OF OCCUPATIONAL DISEASE 511
of aluminum by physicians for therapeutic or prophylactic purposes, m akes only- 
metallic aluminum available. Some investigators, notably Hannon,”  have reported 
marked success in the treatment of patients with severe disability. However, when 
purely objective criteria have been used to measure disability the results have been 

■ somewhat less striking. Gardner, Dworski, and Delahant”  have suggested that 
variations in response to aluminum therapy may be due in part to the nature of the 
dust that has caused the silicosis. They suggest that dust which, is p rim arily free 
silica  may react with aluminum more readily than dust which contains high per- 

* centages of iron. The use of aluminum generally in  industry for the therapy or 
prophylaxis of silicosis should be contemplated only with the utmost caution.

I. ASBESTOSIS

Asbestos is a hydrated magnesium silicate. More than 90 per cent of the raw 
mineral used in  this country and Great B ritian  is produced in the C anad ian chryso- 
tile mines. Asbestos is used in two general types of manufacturing processes. I t  m ay 
be used either by itself or mixed with other insulating materials Buch as diatom a- 
ceous earth for fireproofing, packing, or insulating; or it  m ay be combined with 
cotton and woven as a textile for fireproof and heat-resistant clothing and other 
substances. Lanza”  estimates that there are about 10,000 persons exposed to asbes­
tos in the United States. Most observers feel that the incidence of asbestosis in. 
American asbestos workers is quite low. Asbestosis has, however, been reported more / 
frequently in England and Canada.

Lanza, M cConnell, and Fehnel”  concluded from their study of asbestosis that: 
Prolonged exposure to asbestos dust causes pulmonary fibrosis different from.

_ that produced in silicosis and demonstrable by roentgenogram. C lin icatty it  appears 
to be milder than silicosis.

Definite cardiac enlargement frequently was found to be associated w ith 
asbestosis.

A  predisposition to tuberculosis, due to asbestos dust, was not indicated al­
though it  was not known to what extent asbestosis may add to the m ortality from  
pneumonia and acute nontubercuious pulmonary infections.

S y m p to m s . The onset of asbestosis, as of silicosis, is slow although Bympton»
. are apt to be somewhat more marked than in silicosis. In  silicosis there may be 

marked x-ray findings with little  complaint of symptoms, whereas the opposite is  
likely to be the case in asbestosis. A s in silicosis, dyspnea is the cardinal sym ptom . 
Anorexia occurs frequently in  advanced stages, and cyanosis and d u b b in g of the 
fingers are apt to appear with greater constancy in  asbestosis.

P atho logy. The fibrosis in asbestosis is diffuse and tends to predominate in  the 
basal portions of the lungs in contrast to the generalized nodular fibrosis of silicosis

”  J. W. G. Hannon, Tram. Can. Im t. Mining Mel^.48, 180 (1944).
" L . U. Gardner, M. Dworski, and A. B. Delahant, J. Ind. Hyg. Toxicol^ 26, 211 (1944).
"  A. J . Lanza, J. Am. Me<L Aajoc., 109,388 (1938).
”  A. J . Lanza, W. J. McConnell, and J. W. Fehnel, L'-S. Pub. Health ilept»^ 30,1 (1933)
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with u predominance in tlic upper portions oi the lung, Hrutichiectusis uiid broiiehio- 
lectasis are frequont, especially in the more librous portions. Whereas the prolifera­
tion of fibrous tissue is caused by chemical action in silica exposure, it is induced by 
mechanical action in asbestos exposures. Gardner”  found that the tiluosis-producing 
character of asbestos could be almost eliminated lijr  grinding the libers so that no 
particles more than 2 a in length were present. As previously mentioned, asbestos is 
classified among the inert dusts.

Microscopic A natom y. Johnstone’' described the microscopic upponrunce of 
the lungs somewhat as follows: in the early phases of the disease there is thickening 
of the alvcolnr septa which results from fibroblastic proliferation. The alveolar 
spaces contain numerous phagocytes. With progression of the disease fibrosis be- 
cdtnes moru marked; the nlvcolnr structure gradually disappears, and in its place 
there is now dense librous tissue, The few alveoli that remain in the area of fibrosis 
are lined with low cuhoidal epithelium giving them an almost .glandular appearance.

Scattered throughout the lung in both the diseased and healthy parts are 
spindle-shaped structures described first by McDonald.”  These bodies nro 20 to 
100 n in length and arc bulbous on one or both ends so that they appear dub- or % 
dumbbell-shaped. They arc brownish in color, do not stum, and give u Prussian-blue 
reaction for iron. Simson801ms produced, these bodies in guinea pigs by experimental 
exposure to atmosphere containing asbestos. Lynch" concludes that these "curious 
bodies" signify exposure to asbestos dust but do not necessarily indicate nsbestosis.

X -R a y  Examination, Tor mi excellent review of roentgcnographic findings in 
both silicosis and nsbestosis the reader might well refer to Pendergrass.82 Character­
istic differences in the roentgcnographic findings in silicosis and nslicstosia are 
tubulated below:

Aibislosit Silicoiij

fibrosis diffuse (film may have ground 
glass appearance from pleural mvotvu- meni).

findings may bo either bilateral or uni- 
lateral.

Lesions largely in the lower one half or 
two thirds oi die lung fields.

Emphysema in upper portion of lung 
fields.

fibrosis nodular.

findings eliar.ieterislieally bilateral.

Lesions'predominately in the upper two- 
thirds of (he lung holds.

Emphysema in lower portion of lung 
fields.

Control. Prevention (if nsbestosis depends entirely upon preventing exposure 
to concentrations of dust sufficiently high to produce the characteristic reaction.

” L. U. Gardner, 1 ml. Med., S, 45 (1940).
11 R. T . Johnstone, Occupational Diseases. Saunders, Philadelphia, 1912 
” S. McDonald, Bril. Med. J., 2, 1025 (1927).
“  F. W. Simson, Bril. Med. J., 1,835 (1928).

. *’ K. M. Lynch, J. Ain. Med. Assoc., ¡09, 1947 (1930).
” E. V. Pendergrass, "Roentgen-Ray Diagnosis in Silicuris urn! A.-I>i-Un.->L," in A. J. 

Lanza, Silicosis and Asbcslosis. Oxford Univ.' Press, î\Vw York, lt'.’iS.
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Drccsscn, DulluVulle, EilwiucJs, Millur, and Sayers“  have found evidence to 
indicate that 5,000,000 particles per cubic foot of air is a satisfactory figure for tho 
maximum permissible atmospheric concentration of asbestos to which workers may 
be exposed. Definite permissible standards, however, have not been established.

VI; Dust Causing Mluhuul Fibrosis or No Fibrosis

Gardner”  hns pointed out that any known inorganic dust other than free silica 
and the asbestos silicates may produeo nonspecific dust reactions, as described on 
page 480. X-ray markings may be found in other conditions such as chronic infection 
and heart disease. No interference with pulmonary function or disability is produced 
by dust of.this type and there is no influence on susceptibility to tuberculosis.

* ’ A. SILICATES

M cC o rd ,"  from u num ber of Bournes, bun compiled a list of tho com m only used 
silicates, which is presented hero: ”

0/iVin«—a magnesium silicate widely present In nil bnslc rocks.. Many VHilctics of lids si one 
nro known.

Calcium silicate—nonexistent In nature, but n common product of industry; may bo found al 
blast furnaces and in production of cement and hydrated limes. Other 9ilh'ntes of culclum nro 
known. ’ -

H'i/fruiiff—a zinc silicate (rare).
Sodium »ilicale (mein)—tho well-known water-solublo silicate, commonly called water glass. 

This is widely used in industry, notably as a fdler in soaps. This is the only crystalline silieato of 
sodium, the others boing amorphous glass, ‘ '

TnmolHe—a magnesium-calcium silicate.
Ael/csloa—tremolite, arlinolite, chrysolite, or amianthus, all of which are essentially mag­

nesium silicates. , .
Jm/er-anotlier form of muguesium:euluium silicate.
Crocidolile—"blue usbestos." It is,a sodium Iron silicate.
Talc—a hydrated mugnesium silicate with extensivo industrial application.
Soapelone—a form of talc. . . ■
Affalile— a variety of talc resembling asbestos, l l  is used in the coaling of paper, and as a 

paper filler. , ,
Meerechaum—-also called sepiolile. It is closely akin to title. ,
Serpentine—hydrated silicate of magnesium. It is a common building Mono.
Si7/i»Mnifc-^alumiinim-conlaining silicate. The source of many stone tools of the stone ago
Topat—t  semiprecious.stono of silicuto origin. Chemically ll is an aluminum (luosillcalo.
Fuller’t earth—a hydrated silica-aluminum compound, associated with furrio oxldo.
Kaolin (kaolinilc)—many related silicates of mixed constituency.
Clay»—hydrated aluminum silicates containing Iron. Titanium, quartz and mica, are likely 

to be presont in clays.

'MV. C. Drccsscn, J. M, DalldVallc, T. I. Edwards, .1. IV.. Mill, r, amt ll. R. S a y o . 
U.S. Pub. Health Dull. No. U1 (1933).

V C. P. McCord, /inf. Med.. 2, 4 (UM ).
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