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a proper staff, and not by some nuimsiaxlie person who has not ¡wen trained lor 
t.tc work. U by not use more registered nurses in the smaller plants ? The registered 
nurse is much better qualified to interpret a physician’s plan of medical service than 
any lay attendant.

Much depends upon the physicat condition of tile employees. I am of the opinion 
that the physician, by reason of his professional attainments, is best qualified to handle 
some ot the problem eases among employees. Mental symptoms, brought about bv 
worry oyer home affairs, quite often produce accidents. In many eases the fear and 
worry ot sickness in the family can be greatly allayed by a talk with the doctor or 
the nurse. Many of these eases have come under my personal observation.

It should .also be absolutely the part of the physician to say when a man shall 
return to his regular employment after injury, and this decision should not be in- 
llticnccd in the slightest by its possible affect on any “no-lost time accident” contest 
or record. 1 hese contests are proper and have brought about outstanding results in 
the reduction of lost-time frequency figures. However, there have been eases of 
injured employees being urged unduly to return to some form of work merely to 
prevent the marking up oi a lost-time accident. Nothing should be allowed to intcr- 
tere with the employee’s welfare. The physician lias everv motive to return the 
employee to Ins regular work- as promptly as possible, but his higher duty is to 
conserve both the physical and economic welfare of the empiovee as well as the 
employer. ’

The safety director has need of the medical service, and the two should earnestly 
co-operate and seek to- bring about a mutual feeling among the employees. Botii 
oepartnients arc striving by all possible means to prevent economic waste chargeable 
to the disabilities and hazards of industry. °

TUESDAY AFTERNOON SESSION 

October 4, 1932
The delegates first attended an informal luncheon, and then- gathered for the after­

noon meeting in a Joint Session with the Metals Section. This session was devoted 
to a symposium on the dust problem in industry. Chairman Greenburg immediatetv 
introduced the first speaker. ‘ *

. The Effects of Inhaled Mineral Dusts
By LEROY U. GARDNER

Director, Saranac Laboratory for the Study of Tuberculosis, Saranac Lake, N. Y.
As Jong as men have worked in stone it has Iwoti appreciated that an unusually 

large proportion of them suffer from disease of the lungs. It was natural to assume 
that such disease would lie caused by the dust generated, and this belief was strength­
ened by the discovery of black, grey or red pigments in- the lungs, sometimes accom­
panied by the formation of scar tissued

The term, pneumouokouiosis was introduced to describe the lung pigmented in tills 
manner. With further observation pathologists attempted to classify various forms 
ot pneumouokouiosis on a basis of the type oi dust inhaled and such names as an- 
thrncosis, siderosis. ehacicosis and even byssinosis and tobaccosis made their appear­
ance. It was recognized that some forms of the disease were attended by severe 
symptoms and result in death but there was no correlation between the clinical and 
pathological pictures and the causative dust. Finally, statistical study demonstrated 
that ot all kinds of industrial dusts silica generally produced a definite type oi disease 
with a characteristic pathological lesion and complex of symptoms.
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*s mre asbestos; ( 2 )  those containing L ,  cm"1^. ,.S',,Ca’ >s silicates, such

« ^  «* »  found S  n r 1 35 earth. In penerai,
proportion ta ;u  * 1 « " *  «nfaininjr dust is in direct

E S S U à f i 1- * i s ' o f  i h c

dcaiinp with a 77k 7 7 cs-- s,ich as "•»«" o„; Z
•«me me amount of quartz present in .such S  £ 5 E V  ** T>ssi.I,,c, t0 <!etcr' . However, most dusts which come imo ' . • **> n chemical analysis.
Take pranite for example. The avcracc cr-inib™ ""Xll,rcs of f'u:krl!' and silicates, 
orals in about il,c followimr proponfons • f e W w  r“1’» ' ofJ l,ree
a»d mica la per cent. Chemical analysis shows tint thb ?  ’ ‘|UartZ 30 pcr cent- 
'•* Ter cent of silica. Of this 70 Per"cent' W V  1 ‘1 * avcraS' Krnnile contains

H T s v a s i t
*“ 01 ■'*', «“„“. C “' “

hrenthintr level of the «uritcr ^ W ^ i l x T d 1 HtC asntosf.hore at the 
determinations. Table ] presents the m n r l/ J? .c,lcm|cal and nimernlopical 
«’.(¡«.'tries which we have E d . '  ' c"n,enl "'“«"«d in various

TABLE 1 ‘
. Percentage of Quartz Present in Various Industrial Dusts 

Kind of Dust _
--------- ■—— ;......................................  Percentage of Quartz

Rock drilling dust (bituminous coal m ine).. ~~ 777 ----------
Grouts cutitncr dus* / •*•»*«»»«♦ _4.0
nock drill mp dust {anthracite coal mine 1 ! ..............
Brass imindry dust.................................... .....................  o l’°
Dust front raw mills in cement plant............... ................  !.?'2
S.atc ntii! dust (Vermont red slate). .  '•.......... ~n
Silverware polishing dust....................   '
Anthracite coal dust...................     _
Bituminous coal dust..............................   *■’'
Cement dust .....................     T2
Slate mill dust ( Vermont' preen' skttT-)'.' . ...................  , 10
Talc mill dust............................    trace
Marble cutting dust................................................................. nonc

: ™ — '.----------——  ------i-b U m b llll”   ......... .» ...........  none

dries would be in the hazardous cllss f  in 7 “  foun
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J J ? . 1™  <Iei"n:mr;UCti tlm  'W lkks  m' dl1' 1 oi greater than 10 to 12
ïrr.?r , ,  are very seldom found in the lungs. This absence oi
’ *1. ¡,arl,c1«  1?. I’artl>', (!t!c 10 the fact that the numbers of such particles

L v r r V  ’™ tm  siiC l>r« c ‘it in industrial air is. as compared with the
tn t - toTh« .COm̂ aria"VC :V Smar1: lurtllcrmorc- these larger particles do not pene- 

1 u '" ,'"5 p° rt,0!,s of the respiratory tract. Hence we need onk- concern
m ln s t r  * dUSt Partk,CS th3t 2rC lcs$ than tcn ml'crons in longest d"

In order to ascertain whether or not an industrial dust is capable u; gaining 
c?  l? l.hc ’7 s5- n !$ »««sary  to know something of the size of the partiel«'

L  \  • ’gCi  CT sldcrat'°n- l!> Praclicc *l,c samples for particle size studies 
n.aj oc obtained by the use ot the Owens jet dust counter. The advantage oi this 
instrument over other devices is that the Owens apparatus projects the atmos- 
f liT ™  “ d 1,1 }maUcrt:d .c0,lditio11 directly on a microscope cover-slip. This covcr- 
r ,Cn ^  propcr -v m,otm‘' d and examined by any one of several methods

, r  :0rn “ C ,Xl 3 ' T ^ ’^ sra f.h  oi the dust is mane at a high ma“  
tu n . the particles revealed on an enlarged print or screen mav be measured bv 
means of a millimeter scale. Xo matter which method one uses for p t S s i z c  
nKasurciiiciils the results may be treated in the customary manner. Tlie-particies

"Ve rs™obmi«;res accordiner ,o sizc’ fro,n "  a p— *= «k**»«™
As pointed out earlier, a knowledge of the quantity of dust dispersed in the

thTtnh!rvC S‘"Ce "'ith an>' K'VCn dust ,hc ratc oi Production ofthe injurs will be dependent upon the totat quantitv inhaled.
From the practical hygienic viewpoint, the particle count is at present the best

quantitative index oi the degree of atmospheric pollution. The L S  as to th*
. i a  range ot the particles which should he ¡»eludcd in the dust count is a question
u T T r f  i T '  i) co:,s,<lcr:’! ‘0"; Obviously the size of the smallest visible panicle 
m l ucpuHl on the magmncation and type of illumination used in the mieroscoo- 

ic retractive properties of the dust and to some extent on the visual acuity of the 
ob.-cricr. We must bear in mind that our chief interest in this problem is in th-
•1 ' “dns? 1-7 ,C(n'C ?iPCCt- .. Pnmar‘!-V we arc ¡'«crested in dincrentiating between 

'« th e  ordinary normal atmospheres, not yet known to be harmful,
1' f- 7 -  lndVstrjn dusts ' ïm7  a™ ¡"’own to be associated with lung damage

hflflCrCIlC1 ,S sh?rpIy n? rk.cd 50 lar as d,c dust particles between approximately 
one-halt and ten microns in diameter arc concerned; but the difference between 
such normal ami abnormal air is masked and lost when we include in our deter­
mination the parades ot ultra-microscopic size which are present in vast numbers 
in 3ii air.

hvSl % r „ " Y ‘PPOr parl!c!c *izc is r‘” ’ccrm-d it has fecit demonstrated
t"e. boulh Atricaii studies that panicles greater than ten microns in longest 

dimension are, as a rule, ot negligible importance. The data concerning the lower 
size limit of potentially hazardous dust is net so conclusive. Metr of South Airica 
who examined imcroscopically 120 dust particles obtained from two specimens of 
sdicouc lung, .„«ml that only 13 per cent of the particles were k-ss than 0.5 microns 
and about 36 per cent of the particles wcrc.less than one micron in diameter The 
majority ot the partie es. 00 per cent, were between one and three microns in size 
In c  median size ot tnc dust was found to be 1.2 microns in diameter. Drinker’ 
m comparing the size trcqucncy ot the particles measured by Moir with the par- 
ttc cs measured by him of the dust found in the sputum of men employed in ore
£y XaÎrogclrdato C0rrC5p0ntW- TIlcsc «"*»«5* >’a'c  "¡so been corroborated

In connection with the lower limit of particle size of dust of pathological sie-
nrflCh,'wr ,(* '.,0* OW,nB *’1fc$ti.on aris« ; Aside from the evidence direct
o indirect ot the iion-retcntïon ot minute particles oi dust by the lungs, what
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TABLE 2

_______________VCragC DuSt Coums ^  Certain Dusty Trades

r Oust exposure AveraeT'
Industry and Occupation m miiiions per cent oi

______________________________ of Panic!« quartz m
Ta!c Minuqr ----------- ----- ---------- -------------- ^ » c u > o <  dust

Jack-hammer drillers .......... . .\otie

^ r s .................................... : : : : ..............................  »  . w
•cu ,. , ■c.r!n‘r,\ f «*1 cylmdcrmcn.......... .........................  ^  N'ouc

1 - , .\tj||s:   J4 iVo
H^ormen ..................... ^
Loaders ..................................................................... •• l.i£>S 3
Oise crusher operators ......................................  l.27d 7

Quartz Grindinp Plant; ..........    312 3
i l il i operators .......  39
Laborers ................... .....................................................  173 on

Cramte Quarrying and Finish;,«/.......................................  55 W
Leyner drillers , h £
Jnck-hanniHT drillers '.'.................................................... 144 Vs
Hand pneumatic tool finishes!...........................................  112 35
Mnnnnc pneumatic tool i m i s h c « : .......................  »  55
* U:z drillers .........................  ...........................  3*,

\  -Attendant lnl>or (indoors)... ................................ 57 3^
Anthracite Coal .Minin-   17 V?

-Meiers am! helpers . ■ ' -
Attendant labor . . .    333 , ,

Bituminous Coal Xl««,,»;............................................................  31
Coni rntters anil loaders.. 1 0
Attendant lab or ..........   113 1

•Marine Cutlers .............. .............................................  . a’
Cotton Cloth Manuincturine: ..................................................... 53

Carders ..........  ' v
u  savers and spinners........ ...................  ’ X„„,.

Silverware Mnmnacturine:   5 y,,....
Hnsiv trade« .....................  *, j
N'on-ilusty trades . . . . . .  ............................. . 5 j j*

fracmcnt ■"nli,U,?i '‘’"'»^¡a! dusts everi-f & £ «r
>» Ihe air of indnstrinl establishment £  frW|.M«cv'of dusts
T o T a l T j '  COmKti°" ' r k ^ W l««i«le H £

, .r*J Clt}\  Hc reported the lindiues tllrle' , ‘ r'>i:!k* driiiinp i„

C7 ■ »  « “* <■’ - t o .  T  , * »  « ? '  I—
• lzu 11 a particle size
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None
None
None
None
None
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3
3
3

99
99
99
99
35
35
35
35
35
55
55
1.5
1.5
1.5 
1.3 
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1.2

None
None
None
None
I./
1.7
1.7
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» * « « « £
«•»ft of V z r J £ ' :  \ i Z T S V iM> a”d a pmetto :s,t ,0r  dUSt
methods have been ,U • , C0"mc(l "«»>• well he Pi!-en , stnndpomt the lower 
of -lust aw c ,'.icv,5.ed al‘<! >Mtl for the r l  ,'l!)0ul 1 mien».. Afany 
hid> Or low dust eon "  *° * *  ««“  f o r t h e ™ L ' V tl,C « » « « £  
linds universal favor ~ . l!lra.ll0,,:i- l,|c Urcciihiirir-Smith ; U'  samPhmr in cither 
/Icahh Service in a„ J  " T l™ '"  ^  hoc, tsed hv C  , V .1" ,iT ra,us »"«’ 
henur used hv otltcr worker • ' ftiK,ics dttrinjr the past nine "  Stau,s P,,bIic
lt£ * ir *  «« ninT^U?“̂  t f*  « -i/ S d S ff'*  h a!-
summary t h r S m , ? ' OI' dust
industries. T W ,^ £ °c‘ ^  content ^ h ^ ^  In- J » bfe ’  ’
mines, slate finish!,* m i- if . , ,5 ?"'* ‘-’"r ‘hc hi8|,“ t * «  cxpoMwe wsl ^  dusty industries OiviVir .i *1 ^rmfliH» nu nt r . . . i°*w e was In the talc

taical flnd Statistical Aspects of Silicosis
■ y ALBERT E. RUSSELL. M. D E A T~P---------

Surgeon. U, S. Public Health c • ’ A‘ ‘ P‘

„  , , ,  ¿ f t ;  SC" T  "• “ • s - B”" “  • ( » « . .
. l \  hc difficult to cstinnte . •„ ' C’

■
their absorption ° <” " llcb ",vc rise to neut-ral ,• c cnienis, juri, ns
b- n  to *  ci.vcct

, T l ,  E™ ° ” ”  * ‘< T “  «  S « « o *  '

*  -* * . ...
ization, and h -a l lirnr. ., ‘•',,"l,W<ation alone. The costs .“"■*" '•> million

Mines in A ^ r ilia  ^  rc^uu'l’l T " ’mCm ,hi< vwr,n^  1,0i;,ila''

s r r s r a - - n - n r ^  r 1?1 oi- siii- issusz sssa ^ I - ~ a -hw t S ~ f l,,e ̂ tr{al - - a
pay many times fa monev. K ^ l'h « h h ' and'^'" a-'1}' I,caltIl“Proiuoti«g act;v;K. 
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