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stnall volime of these Transactions, available on request,

.

.y
-
AN 4
.
S
L b

TuoMas E Licurroor, Ay
$ K Lig Afining
Junx B, LoNG, The DLI:zwarcI

Nationa]
I

20 North w,

HONOR

Associanian o Ivoy 4
Rongg
Awrny

OFFICE
J. 1. Bsxasn, President,
Rn;zf:f:f L Corux, \’icc-l’rcsid-cnt for ]
}J;‘ E. (;uLi.rxt:\', \’x'cc-{’rcsidmt for Iy
Howarn 1, Foxpa, \'xcc-l‘rcsic!cnt fo
G. ’l. Ilru.num, \-’icc-I"rcsidcm for ;
(]. i':..!.ﬂ.\'ﬁ. }'iced’rcsi«lvnl for the Diy
: :::»:L:.}, 11:. \\\\ ARFEL, V !'cc-l’rcsiclcm for
\ .“.'. \V'un.::;s'o.‘(\'"“fc- l?l:csidcnt for
RERA, BV, Viee-President for F
“ELL Canriy, Treasurer,

W, I Canprox, Managing Director an

. EXE&UTIVE COM

E\ .u; F, Arorry, Safety Division, Mihw;
;.. ll-.r.v\um., Pagt President.
o DANASH, Consndting 1o 1)

I:,x:.\‘r.'sr W, Brer, Uniged Stnf’:'sligz.l)bcr
é. '\‘\. .m:w:r.»uzsr, Past Dresident,

“,' ;.I L(‘}Ul.li"r, Public .le'h'tfcs Section,
jon H AMERON, Nationa) Safety Counc:
l:r.’m.nr W, Caxtruene, DPast J’rcs.idcnt

Tobert 1, CatLIN, Acina Life Insurnm.:c C
I-J_L\.\'x: JL Cenay, Marine Scetion

W na, S.m' LR, Stevens Hotel, '
,I_. 108 Curninpy, Hethlohem Stee
Fowarg Daxa, Boston FElex:
Lrvers A, DeBiots, 1o President
Makeus AL Dow, Past Presideny,
:.lnw\mz B. Foxpy, Pueroughs Wellcome §
o }.I.. Grazeryren, Yorl: Coungye Safety Co
”n.‘ J.mm.-\s W. Gosrrx, Snpcriulcmlcut o
1 '\,'}‘.u‘ GuiLkerr, The Pullvag Company,
\.: .vII»:r:v..\x’l.'m, Chicawn, North Shore &
}.\t.?ﬂ: G, King, Past President
l:k VASLIN M, Kuean, Evanston .'Safat

Fraxng J, LANANAN, Fort Pint Ma!tv:nyblgoln

Scction,
& Hudson R

3

I Compan
ated R:xilw.':y.



B Swonty-fira! Congress— Natienal Safcty Council

1L W, Lonrsur, Cleveland Safety Council,

W WL Macek, Delaware Safety Conmeil,
Arcnun T Mowny, Past President,

Lew R Paesrs, Past Presideat.

C. 1. Prrusoxsr, Past President,

5oL Preas, Paper & Pulp Scetion,

T G, Hexey AL Revixaeer, Past President,
e B Saxtety, General Electric Company,
Caesrnns B Scorr, Past President,

Ervest L. Snvonns, New Haven Safety Council,
C. WL Saern, Standard Oil Compuwy (Indiana),
1T, 8. Saurir, ASSE—Enginecring Section,

R, T, Sotexsrex, Acchlent Preveation Equipment Mamufactorers Section.

T L Tavior, Birmingham Safety Council.

Agrner M, Tom:, Consnliing Marine Fangineer,

P Tonavax, Past Prosident.

Grenee 11 Wankrrn, Union Pacific Raitroad Company.

Dr, Cazsios H, Warsex, American Teleplome & Telegraph Company-,
W, L. Warre, Jr, Conent Scction.

AW, Winprxey, Nationn) Dureau of Casunlty & Surety Underwriters,
Dr. C-E. A, Winstow, Yale Moedical School,

Arrirvr I Youxa, Past President,

DIRECTORS (1932-1933)

Avarsres Lo Asrorr, St Louis Safety Council.
M. 3. Acueryman, Jr, Lehigh Valley Safety Council.
W 17 Arbery, Safety Division, Mitwankee Association of Cotmerce.
KoL Bavasy, Consulting Pawineer,
fonrx Baxks, Madison County Sajety Couneil
Joux W, Bariox, Safety Department, Nashville Chamber of Ceommerce.
Ferest W, Drer, United States Rubber Company.
W, A, Brsxerr, Worcester Saluty Conneil,
L. G. BextLey, Richmeond Safety Connedl,
C. W, Bureouist, Western Electric Company,
Dravis S, Bever, Liberty Mutual Insurance Company,
. F. Braxg, Jones & Laughlin Steet Corporation.
C. Il Boviey, Public Uhilities Scction,
W, R Bevw, In, American Petrolenmne Institute.
Tuosmas W. Brewen, Fuzelton Safety Council.
R. A. Dryaxy, Safety Division, Syracuse Chamber of Commerce.
Ratra C. Busy, Electric Railway Section,
Gro. A, Caroween, Kaoxville Safety Council.
WL Coarrox, Nation.., Safety Comneil,
Reprxr 1, Catiix, Aechi Life Insusace Company.
Fuaxw 1. Cocan, Marine Scetion,
Wi Cuoren, Stevens llotel
J. K. Conuxey, Babldiem Stecd Company.
Fovearn Naxa, Bostan Flevated Rathway,
Fo AL Davinsax, Consulting Fagrineer,
Currorn Davis, Street & DBishway Trafic Section,
L. W, Dawnry, Refrigeration Seetion,
Yo Cueenrs B Dawsey, Grand Rapids Safety Council.
L AL Lo, Consaiting {agineer
T Jay E. Drcrrn, Mason City Safety Cumneil.

0)

Sos 1 Douer s, The Philided
D Logis 1. Demax, Metropolit
P Gt g5 1, Easies, Textilke
Friome AV, aszas, Blackstone
Hasvey Friaen, Armonr & Cony
Bosaee AL Frvkmases. Tolelo |
Raen U Frengn, Easthay Safet:
Trestas Frasann, Western re
Hlowaeye I Posp, ‘urronghs W
L Grveenren, York Comy ¢
Frsre pr, Gonprics, Consulting
e Fuoaas W, Gestaxe, Child
e M. Geaves, Ouarry Scetion
vy Corg e, The Pullian €7
Lovinar Ty, f e Nchivon, Tupet
BT, Hseriseson, 15 S, Piareay
o ML e van, Siffety Dures
f:, oA, ¢hiviras, Neath
. Lo Hcmowi e, Petrobaun Sectic
Cisas 1 s, New Yok Central
ey 15 Isiurr, Deprtineent of §.
bary Puier Jaoksov, New York |
v KL Joxis, Manuincturers s
Baaany Joves, Wooly orhing and
Tev Vo s, Pemeylvania Sah
Frangnis M Keemy, Evancten La
.l-.:nxu Jo Lasanax, Forr 2in Ml
Fhosoas B L or, Mining See
RO Lo, Ned York: Departme
LB Lene, The Trbiware & Fluddse
Heo W Lo, Clea claned. Safery C
\\'.‘\\'. Macw, Dolware Safety Con
LT Mo, Fisk Rubber Cuompany
I, W, Maysox, Miunesotn Safery (u
Pastox Misprrsary, Tietroit,
Hixey L Mixrer, Food Section.
Wo R Mortupva, Fort Wayne Saf
Urrax L. Movek, Payton Kafety Cu
Ko B Morsky, Industeial Accident 1Y
\l.n.a.x ¥ MeCusraek, Thevard Univ
'\} SLGo MeCeas, Elizabeth Safets
oM. MeKexxey, Wlinois Steel Cin
\ DL MeW norrie, Saiety Division,
Cor. Bex 1 Niesaay, Chattanooga
J\m:.\' A Oawver, Carnegic Steel Can
P Co AL Ores The Detrnig Fdise
Fues, 1, Ounex, Emplinyces” Publicat
Law K. Paia, Funitable Life Asa
_l_nnx C. Pakies, Prooklyn Safety (¢
Co B Prrninoxe, American Mutual 1i
Bruxam Prarr, Lowisville Safay ¢
Lo Prza, Paper & Pulp Section.
I‘L B Poveen, Vultimore Safety Conne
Ciras. B Remes, Vrovidence Safrty
by o Ty % Resas 1R, I.whi;{h



THe

H Ticcity-first Congress—National Sefcty Council

C. L. Rick, Chicapo Safety Council

Dr. A. D. Kisteex, The Travelers lusurance Company.

Jons Roac, Chemical Scetion.

Cuas. J. Rou, Newark Safety Council,

Tontas Rorn, Rochester Safety Council,

Joux Russey, JR. Coustruction Section.

6. E. Saxvoan, General Electric Company.

Hesry G. Scuarrxer, Erie Safety Council.

O170 Sciexk, Wheeling Safety Cowncil.

Rongar. 1. Scirstrr, Metals Section.

CuakLes 13, Scorr, Burean of Safety,

Gex. Joux H. Swerstrse, Massachusetts Saiety Council.

Di. L. A. Suouny, Dethlehem Steet- Company.

Ersesr L. Sisoxos, New Haven Safety Councit.

Grorst P. SinGer, Reading-Berks County Safery Council.

Ouwes T, Sweerer, Safety Division, St. Faul Association,

Cuaries F. Sacrrs, Rubber Scetion.

C. \V. Sxtrrn, Standard Oit Company (Indiana).

E. J. Ssuth, Power Press Section,

H. S, Syt ASSE—Engincering Scciion.

R. T. ScLrxsteN, Accident Prevention Equipment Manuiacturers’ Section.
E. C. Sraixc, Lansdale, Montgomery Co.. Pa.

Grorae R. Svernexs, The Saicty Bureau, Butiale Chamher of Comuerce.
Erizinert STEwarT, Washington, D, C.

Cat Storex, Automotive & Machine Shop Sectivi,

frcus S, Syorks, United Rallways & Electrie Co.

Avrsen 1L Swavye, General Motors Corporation.

Joux 1, Taveon, Pirmingham Safety Councii.

Hesey D. Teeer, Meat Packing, Tonnine & Leather Industries Section.
Norsax F. Trsus, Hudson County Safery Councii.

Arstur M. Tovg, Cousulting Marine Engineer.

V. D. Tueesvites. San Antosio Safety Council.

Witsian F. Veren, Rahway Saiety C ouncil.

ViversT \Wakerneen, Kansas City Saiety Council.

Growsr, H. Warrer, Union Pacific Railenad Company.

Dk, Cassics M. Warsos, Amcrican Telephone & Teicaraph Company.
Hankw AL Weower, Hiinois Bell Telephone Comjpany,

Cansorn. V. Werrs, Delivery, Taxicah & Bus Soction

ALgeer G WraiTe, Jit, Sprineficld Saicty Couucil.

v, L. Witk Jr., Cement Section.

S I \Wrimee, Liberty Mutual Insurauce Compainy.

A 1. Wistrxey, National Burcan of Casnaity & Surey Underwriters.
AV, 11 Wivaxs, Union Carbide & Crrbon Corporatios.

¢, T. Wixrear. Detrait Inductrial Saiety Conncil.

Da. C-E. A, Wixstow, Yale Medical Schoal.

J. M. Watrz, Younsstown Sheet & Tube Company,

Cmpeet o

¢ as e




30 Twwenty-first Congress—National Safety Council

a proper staff, and not by some entisnsiastic person who hns not been trained for
the work. Wiy not use more registered nurses in the smaller plants? The registered
nurse is much better qualified to interpret a physicians plan of miedical service than
any lay attendant,

Much depends upon the physical condition of the cmplovees. I am of the opinion
that the physician, by reason of his professional attainents, is best qualified to handle
some of the problem cases among employees. Mental symiptoms, brought about by
worry over home affairs, quite often produce accidents. In many cascs the fear and

. worry of sickiness in the family can be greatly allayed by a talk with the doctor or
the nurse, Many of these cases 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-
fluenced in the slightest by its possible aliect on any “no-lost time accidemt” contest
or record. These contests are proper and have brought about outstanding results in
the reduction of lost-time frequency figures. However, there have been cases of
injured cmployees being urged unduly to return to some form of work mercly to
prevent the marking up of a lost-time accident. Nothing should be allowed to inter-
-fere with the cmploves’s welfare. The physician has every motive to return the
cmployee to his regular work as promptly as possible, but his higher duty is to
conserve both the physical and economic weliare of the emplovee as well as the
employer.

The safety director has need of the medical scrvice, and the two should earncstly
co-operate and seek to- bring about a mutnal feeling amoug the cmployces. Both

. departments arc striving by all possible means to prevent cconomic waste chargeable
! to the disabilitics and hazards of industry,

T e e e e - s e

TUESDAY AFTERNOON SESSION
October 4, 1932 -

The delepates first attended an informal huncheon, and then. sathered for the afer-
noon amecting in a Joint Scssion with the Metals Scction. This session was devoted
to a symposium on the dust problem in judustey. Chairman Greenburg immediately
introduced the first speaker., ‘

s C.L):-," - . ~
‘ . The Effects of Inhaled Mineral Dusts = '™

By LERQOY U. GARDNER
Director, Saranac Laboratory for the Studf of Tuberculosis, Saranac Lake, N. Y. s

T wuy

As Jong as men bave worked in stone it has been apprecitted that an unusually :
larre proportion of them sufier from discase of the lungs. It was natural 1o assume !
that such discase would he caused by the dust generated, and this belief was strength- t
encd by the discovery of black, prey or red pigments in- the huugs, sometimes accom-~ !
panicd by the formation of scar tissuc, $

The term, peumonokoniosis was introduced 1o describe the lung pigmented in this

manner. With further observation pg}hologists attenmipted to classiiy various forms h

of pneumonckoniosis o & basis of the type of dust inhaled and] such names as an- ’;'

L. thracosis, siderosis, chacicosis and even byssinosis and tobaccosis made their appear- : o

g . ance. It was recognized that some forms of the disease were -attended by scvere n
- . symptoms and result in death but there was no corrclation between the clinical and . fr
P pathological pictures and the causative dust. Finally, statistical study demonstrated » ol

, P that of all kinds of industrial dusts silica generally produced a definite type of discase s 5
v . with a characteristic pathological lesion and complex of syniptoms, ’ €

o
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Ladustrial []egith Section 51

Today the clinical cotity known as silicosis js one form of peumonokon;
i qnite clearly detined, Morcover, within the Tast
has alse heen shown to produce another specific ty
toms differing 3, some respects from silicosis,

The ather forns of pucumonokoniasis stll ]
spread nse of radiopraphy has brougin together
viduals exposed to many kinds of acctipations]
heen carrclated with pathedogical Muttomy,
tailed analyses of industrial atmosplicres.
oi these pulmonary chinges are due to th
chemical components of the (ust, We shall {
ance about them when the pure types of sust and their various combinations have } z

cen studicd in humay beings or in experimental anjmals, .f

For the sake of clrity no mentjon ims been made of the infcetions which sg fre- '}
quently complicate some forins of Pncumenokoniosis. Iy the prebacteriological ern of ] ’
medicine the use of stich terms us “grinders® consumption™ and “miners’ phthisis” ‘ 4

|
|

asis which
three or jour years ashestos Juse
Pe ol reaction attended by svinp-

ack complete cefinition, The witle-
@ mass of descriptive data from indi- ,
dusts but these findlings have not yet .
chemical stwdios of the tissues and de- :
There js a tendency 10 assume that many i
¢ action of silica perhaps modificd by the . .;‘:
only be in g position to speak with assur- i

refects the popular association of pneumonokoniosis with tuberculosis, The names

ITERL
were fustified hoth by clinical and pathological observation ior it has been subse- [ Y
fwently shown that, iy silicosis at least, a super-imposed tubereulosis may cause death i
in perhaps 75 per cent of the cases, Some observers cven po so far as to state that }; :
silicosis jtsclf dnes not develop unless the Jungs are previously damaged by 2 fatent feiid
tuberenlons fection, This is probably an exaggeration, for typienl silicosis can be H {
produced in e experimental anjmal by the inhalation of silicy without infection, : ‘51 1
The role of asbostos dust ag an excitaut of tubereulous infection is not as clear ”' i
€t as that of pure siliea, While there are THIMCrous reports of death in ashestosis i ;k "
due ta a terminat tuherentosis, nevertheless surveys of living. workers have failed to ;g{i §
demonstrate any exceess of such imfeetion, " Simple anthracosis is said 1q prevent the fif{’fi
Pragression of tuberenlos infection,  Statistics from coal mining districts do show a oo It.
tubereulosis rate much Jower than thar “nornml® for the age Eroup. As vet corrohg. R
rated experimenta) proof of proteetive action of coal apainst tuberculous infection e i
is Yacking, it
Net anfy the tiherele bacillus but other bacterin seem 10 develop with special sy § E‘}
fucitity in the tissnes previously damased by sitica. For example, the pncumonia rate f:"; i
ameng silicatic mtive Liborers of South Africa is nany times that in non-silicotic Y
vitives living under similar conditions, In conl miners, likewise, preumonia is a sk

common and often fagg) complication,

What has been st of the efiects of inhaled inorganic dysts would indicate that
the reaction of the tissues is ot merely a response 1o meehanical irritarian by par-
ticulate matter, Today it js renerally accepted thay the injury i ehiemical in nature
amd tha only certain of the FOMMIRON tynee of industeinl (huees I

sl dusts porscess Properiics
capabic of exciting reaction,  Ip the casecs of silica and i silicate of magnesivn or
ashestos the shightly alkaline body tiuids probably effect a siow solution of the st

particles libermting silica in colloislal form. This substance irritates the. conncefive
tissue cells which respond by multipiving, The restiit. is an overprowth of the stp-
porting framewori clenients at the expetise of the more dedicae cells specialized for
specific functions,

For these two types of dust gl character and iorm of the patlinlogical changes
has heen carefily worked o, In silicosis the vssential tisste ehanpe consists of
norules of comeetive tisene which sielop first iy the lympoid tissucs situated in the

drainage apparntus of the lunws. “Tiyese nodules fnterfore with the physiological
removal of forcign Dbodies and subsequently inhaled particles accumuiate in the
framewerk of the hng itseli,  Such reastion £radually decreases the normal clasticity
of the organ and encroaches upon jts functional clements, As g result the eardinal
symptom of the discase, dyspnoa or shortness of breath develops,  Becapse of the
excessive amounts of ‘scar tisse formed gy the lungs the right side of the heart
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[ VHITR N im'r«-:nin;: dificulty iy farein
compensale the overwarked heart musc

infcction ntervenes the time cventually :
trom this cause,

The reasons jor the prevalence of nfection in the silieotic lung are ot alwogether
clear, It is oivious that wheny the drainage system is so obstrueted by nodules of
sear tissue thag mape dust particles can anly be removed wigh difiiculty, the same must
he trne of hacteria which may he fuhaled, AS a consequence they remain i the
hing and set UD progressive infections, But this is not the whole story, The silicotic
tissue apparently offers g peculinely favorahle sojl for the eontinued multiplication
of tuherele bacillj and perhaps other bacteria, Experiment has shown that even at.
envated vrganisms of this type witl praduce rapidiy fatal tubereulosis in a silicotic
Luinea pig, Ferthermore, inhaled sifica tust will cause a tre-existing Iatent tuher-
culous foeus, harhoring o few attenuated hacilli, 1o liecome progressive and spread,

he cause of this eficct upon tuberculous infectiog has nnt vet heen ascertained byt
probabiy it js i s way associnted with the death of tissue cauced by the toxie
silica, Associated with this factor is an increased activity of the phagocytes which
are stimulated by the irritating sitica so that these cells tend to migrate rapidly and
earry tuberele facilli into previously sminvolved rortions of the lung, '

“Asiestog dust, perhaps because of s fibeous structure, is not transported very far
within the tung, It tends 1o Ixdze along the walls of the finer tubes and little of it i<
removed by the lymphatie drainage sysiens, Tissue reaction, probably initiated I the
solution of the fibers, occurs in As i the case of silica this
s which is later transformed

w blaud it the organs, In an attempt 10
te hecomes thieker and heavier and uitless
wreives when the heart fails and death oceurs

their immediate vicinity,
veaction consists pf an overgrowth of the conhective tissye,
into lcather-like scars. .

Aluminum oxide will seryve admirably ag an example of a non-siliceans dust whase
varticles are as hard and sharp as those of crystailine silica, \Vhen 4 measured
ity of such particles, 1 1a 3 miera m diameter, are injected intg te ear vein of o
rabhit the majority of them come 1o rest in its liver ang spleen. There they remain,
apparently haruless, collected in large phacoeytic ceils and protiucing 0o reaction of
the connective AW for ay least twa years.  Injection of the fme quaniity of the
same sized quartz pasticles excites the formation of so much sear tissue that the
Tunctinna) elements are alimast campletely destroyed and the organs are reduced to
nodular masses of leather-like consistence,

Carbartsyhm, the carbide of silicon, when inhaled by puinea pies for periods as
long as four yeurs, likewise fails to excite significasnt overgrowth of the connective
tissnes. It produces anty 2 jow nrade inﬁammnmry change with ye elules,

Invtances such ac those cjred constitute the hasis for helieving tha the collular
FERpOnse 10 dust particies i« not due to their hardness and sharpness hut o chemien]
sustCes e by the action of e tissues upen thom, The case for solubility
las not been proven direetly, for the detection of zainhie siliea in the tissues offers
technical difficulsies which tnday are tmsurmountahle, Nevertheless this substance s
kaown to he a evll mison and in weak concentratiang it wilf troveke an overgrowth
oi the connective tissues.

Mention should he mide of the effect of infle
breathe in sufiicient quantities of this materinl duriy
considerable arcas ‘of their Tines. Deposits of rrey
the courze nf the lymphatic drainage system hut
little or no new erowth of connective tissnd. The
but i mingt instances it afsn develops no deforming scars, When such reaction doces
acctr analysis usuafly reveals appreciable amounts of sificy in the himgs. The presence
of excessive quantities of carbon dust apparently intluences the localization of nnd.
crate amounts of sitica so that she latter is not deposited in uadules as in pure silicosis
but in streaks along Ivmph vessels ns pure conl wouid Incalize,

Coal miners’ fibrogis, due to relatively small amomus of silicd,
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ferent Jrom that of the pure AUWITLZ worker, When the
excessive. the effeet of the coal is negligivle and the re
pure silicosiy, There is said 10 be more react;

varicty but there i evidence 10 Sumgest that this is due to th

siliceons rock which must be worked i mining anthracite coal,

“inally, consider the silicosis of Rranite culters. This develops somewhat
slowly than that of the Pure quartz miner and it has been nnaintained
to the refatively small amount of uncambined silica in granite (25 to
But it is believed that other companecits of
at least inhibit the effects of the siljca 50
high concentrations doeg significant reaction occur.  \White
develap in guinea pigs inhaling bure quartz for a year, not even the
zestion of nodules have appeared in the jfunps of animals inh
teations of nranite (40 e eent silica) for four years,

This brief diseussion of some of the problems javolved in
attention 1o the Limitations of oup present knowledge.
to an inhaled dust jg determined by the chemical and probably physical cempositiony
of that dust, [y emphasizes the need to further study of dificrent types of dust both
i the pure state and i1 measyred combinations, The ultimate aim of sycl, a sty
should he the neutralization of the toxic action of such dangerous substances as sitica,

The Dust Content of the Atmosphere in Various Dusty
Industries

By J. J. BLOOMFIELD
Sanitary Engincer, United States Public ¥

The speaker said in past: The properties of a v
capacity 1 produce pulmongry mathologry are, the nay
chemical qud mineralogical compaosition, its
the dust dispersed in the atmosphere,

Oue of the autstanding results of the last 20 vears of research in the field of
dust inhalation is the dcnmustrntiun' of the fact that, in zreneral,
bealth hazards associnted with the inhalation of any dust
waining constant, js dependent upen the mineralogical conmpry
example, it is new well established that the mhalation of Cenain types of dust,
suelt as granite dust, will i tine produce fibrosis of the hunges, at tisnes associated
with tohereulneis, o ether cases ovposnre e st muy reasty i HC production of
anich Jess Birosis without nntabhle teadency towars] subsegtient uxhcrcx:]osis: this is
true of cement dust, And fioily, there are certain types of dust, ag typified by
narble dust, which i the fquEities wnd fenuths of expasare s far ohserved produce
listle lung filronie, In reseral, it has been fuund that thase dusts which are hipdy in
Utz comtent are the ones which praduce 2 disabiling fibrosis of the lungs most
readily,

Su far as the size of the dust particle is «
for any given dust to prodice injury
parenchyma’of the lung, the <Tte where it harmiul effccts of the dost ke place,
It is known that uot all of the particles of inhaled dust gagy RCCESS Or are retained
by the human lung, In this ommection jt is of importance to have regard to the
size of the dust Marticles present in the industrial atmosphere,

With reference to the mmantity of dust present in the air of 5 workroom it is
apparent that when the dust concentration is high the exposed person will jnhale a
greater quantity in a2 given period of thme than he will wheny the dust concentration
of the atmosphcre is relatively low, ang sinee the rate of production of the fibrosis

It indicates that the reaction
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e :'c' :‘artinn:r dependent upen the raie in \\‘hich.lhc dust is iuhfdcd, this latter item

i?s ) pliys an g role m prcd.ncun_c. the relative danger of_ diffcrent cuvironments,

e Hencc_tnc need for the evaluation of the quantity of dust in the industrial atmios-

: piere is chvions,
: Rescarch on the problen of industrial dust inhalation has indicated that so far as
: their fibrosis praducing qualities are concerned. dusts may be divided nto three
' creups: {11 those composed completely of combined silica, that is silicates, such

2 ture ashostos: (2) those containing free silica in the erystalline form koown as
. quartz, {granite contains approxinmtely 35 per cont of quartz) ; and (3) dust con-
. taining free siliea i n non-erystalline form such as diztomaceons carth, In general,
h it kas heen fomnd that the harmfulness of a quartz containing dust is in direct
: nTopnTtion to ite quarty content,  For this reason, in attempting to evaluate the
. harmiulness of 3 dust, it is of the utmost importance to ascertain its exact min-
. sraisuical consposition, C :
X it has been our experience that to determine accurately
cowmpnsition of a dust one shauld resort to a combined ch
anzlysis. Dy no other method have we found jt possible ¢
of auartz present in a miven sample. In certain instances. such as when one is
deaiing with 2 mixture of quartz and pure potash feldspar, it is possible to deter-
. nine the amount of quartz present in such dust merely by a chemical analvsis,
. However, most dusts which come o question are mixtures of quartz and silicates,
Taze granite for example.  The average pranite }s made up chicfly of three min-
erals in about the following wronortions ¢ feklspar, 60 per cent, quartz 30 per cent,
and mica 135 per cent. Chemical analysis shows that thig average mranite contains
7% per cent of silica. Of this 70 per cent. 30 per cent is present ns quarts (frec
siiica) and the other 40 PEr cont is present ns combined silica, in chemical com-
Limation with the ailier minerale that make np granite; it is possible to determine
propartions only with the aid of the petrosraphic microscape.
. We find in praciice that samples of dust setled out of the asmnsphere at the
breaziing jevel of the worker sorve admirably for both chemical and mineralogical
dcterpinatians,  Table 1 presemts the quartz content of dusts alained in various
industrics which we have studicd,

the exact minerajocical
emical and petrographic
o dctermine the amount

L L T O L

[
3 TABLE 1
. Percentage 'of Quartz Present in Various Industrial Dusts
it ' .
S Kind of Dust Percentage of Quartz
: Rock drilling dust (bituminous coal mine)............, 40
: G cuttine <’<‘ 322
. Rock ririlling dust (anthracite coal mined........ venre 310
: Brass joundrr dml 105
’ st from raw mills in Coment plant, ... ..., 63
' Slate miil dust (Vermont red shated oo, an
Siiverware polishing CUSL i 1 3
Anthitacite coal dmt~. L3
Dituminous coal dust. .. .. STt te i eriiieaetaaneann, 1.2
Cement dust TR TY TULT PRI 1.0
. Slate mil dust (Vermont green sl trace
i Talc mill du:: nane
L Marble cutting dnst..................................‘ note
P | ——
M It is evident from this tablc that rock drilline occupations i the coal mining
iy industry and certain occupations in the pranite cutting industry and in brass foun.
E e aries would be in the hazardous class as judged by the proportions of quartz in
il the atmospheric dust, ’
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Tt has been demonstrated that particles of dust of a size greater than 10 1o 32
microns in longest dimension are very scldom fowmnxl in the lungs, This absence of
larger particles is partly due to the fact that the numbers of such particles
ereater than ten microns in size present in industeinl air is, as compared with the
lower sizes, comparatively small; iurthermore, these largee particles do not pense
trate 1o the terminal portions of the respiratory tract. Hence we need only concern

ursc‘h‘cs with those dust particles that are less than ten microns in longest di-
MCNSION,

In order to ascertain whether or not an industrial dust is -capable of gaining -
access o the fungs, it is necessary to know something of the sizc of the particles

in the dust under consideration. In practice ihe samples for particle size studies
may be obtained by the use of the Owens jet dust counter, The advantage of this
instrument over other devices s that the Owens apparatus projects the atmos-
pheric dust in wnaltered condition dircetly en 2 microscope cover-slip. This cover-
slip may then be properly mounted and examined by any ouc of several methods.
In ancther method a microphetozraph of the dust is made at a high magnifica-
tion: the particles revealed on an enlarged print or screen may be micasured by
weans of a millimeter scale, No matier which method one uses for particle-size
measurements the results may be treated in the customary manner. The=particies
may be grouped in classes according to size, from which a percentage distribution
curve is casily obtained.

As pointed out earlicr, a knowledze of the quantity of dust dispersed in the
atmosphere s very important, since with any given dust the rate of production of
the injury will be dependent upon the total quantity inhaled,

From the practical hygienic viewpoint, the particle count is at present the best
quantitative index of the demrce of atmospheric pollution. The decision as to the
size range of the particies which should be included in the dust count is a Qtiestion
requiving careiul considerntion. Obviousiy the size of the smailest visible particle
wiil depend on the magnification and type of illumination used in the nICroscope,
the reiractive propertics of the dust and to somc extent on the visual acuity of the
abserver.  We must bear in mind that our chief interest in this problem is in the
industrial hygienic aspect. Primarily we are interested in differentiating between
the dust content in the ordinary normal atmospheres, nat yet known to he harmiul,
amnd certain industrial dusts which are known to be associated with lung damage,
This difference is sharply matked so far as the dust particles hetween approximately
oac-hall and ten microns in diameter are concernied; but the difference between
such pormil and abnormal air is masked and lost when we iactude in our deter-
mination the particles of ultra-microscopic sizc which are present in vast numbers
in all air,

So dar as the upper lmit of particle size is concerned it Las feen demonstrazed
by the South African stutdics that particles greater tian ten microns in longest
dimension are, as a rule, of newiiuible importance, The da concerning tise lower
size limit of potentially hazardous dust is not so conclusive. Meir of Senth Airica.
who cxamined microscopically 120 dust particles olnained from twe specimens of
silicotic lung, found that oniy 13 per cont of the particles were lvss than 0.3 microns
and about 36 per cent of the particles were. less than ane micron in diameter. The
majority of the particles, 60 per cent, were between one and thiree microns in size.
The median size of the dust was jound to be 1,2 microns in diameter. Drinker,
in comparing the sizc frequency of the particles measured by Moir with the par-
ticles measured by him of the dust jound in the sputum of men employed in ore
milis, found a close correspondence. These findings have also been corroborated
by Navrogordato,

In comnection with- the Iower Bmit of particle size of dust of pathological sig-

- nificance the. following pertinent question arises:  Aside from the evidenice direct

or indirect of the noneretendon of minute particles of dust by the lungs, what
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TARBRLE 2
Average Duyst Counts in Cortain Dusty Trades

-_MM—“M

. Dust exposure Average
. n millions per cent of
' Inchistry and Gccupation of particies fquartz in
per cubic joot dust
——— e e
Tale Mining and Milling . None
Jack-hammer dritlers ... . e, 2,160 None
Packers ..., . T L 50 None
Muckers .., 7T e e .. 43 Naone
Crushermen aml c_rlindcrmcu........... .......... i None
Slate Finishing Mills: 3
: Flovren L, et et 1,398 3
Laaders Tt 1276 3
Disc crusher operators. . ..., ket eber e, 312 3
Quartz Grinding Piang - )
“ i AL operators R R T 173 w9
oo Labosers ... L 83 99
T Packers .,.,... Tt 35 9
Granite Quarrying and Finiching : 35
Levoer érillers AR R TP 144 15
J ' o Jack-hammer drillers .., .. .. . e, 112 33
ARt Sy ’ Hand pnenmatic 1on] foishers, ... 0 30 33
R i Maciine pocumatic 100] fishers.. ., . s, an 33
4, i i I Phaz drillers ... e 37 a3
:., ;:;'E" " o Mendant 1ahep (indoors)y, ., [0 PO 17 kH
y: %_ ,pb% AT, : :\mhr:!cx‘w Coal Mining 1.5
...gﬁm ',‘;' : Miners un helpers e i Ceerene. 232 1.5
i.:?;le %“ Autendam labop e Cheenean, , 31 1.8
"l ;’{*:74‘-%' g2 ' Bituminous Coni Minine : 1.2
ét):‘f- P AL e Ceal entters and fonders. oo Ceviaa. 12 1.2
K, a!&‘i- 13 Atiendant labor ..., Cevean v P 1.2
Iyl A Marhie Cutters R T PP e, a3 None
Y Cotton Chtiy Muaiacturing » Nom
Carders ..., .. e a9 None
Veavers sy spinmers, ..o, 0T e, 5 Nune
Silverware Manuiacturing ; 1.7
bwety wrades T ceenns 3 .7
Nen-dusty 1rades . ... e viienaa 2 1.7
- : - e
evidence s there that apprecialle mercomanes of ordisary indyzirial dusts ever
fragment into those minme gizex fess than 05 mivrens iy diuneter > The fiest
answer o, this question would he duts of actsid sieasuremoent of such dust, Un-
fortunately we bave but scant published datg oy the particle sise frequvncy of tdusts
in the air of industrial establishienms,  In Jo24 Fehnel made Some article size
wmeasurements i comyection with the dius sedy of hapd rock  drifiing in New
York City. He reported the findings oy three samples. which showed the dust
which was jess than 1 micren in size tn VBry drom 1 o 13 per ceut. Most of the
dust in these hard rock drilling operations was between 2 g § microns in size,
Badbam, in studyving the dust hazard ameny sandstige workers in Sydney, Ause
tralia, measured some 16,000 particies of duct in the air of work places and fuund
that 67 per cent of these particles were abouy micron in size. Iy o particle size
A R RED
e SR P ong Kda
S%} > Ji ies,
vl g VRN
A

e S




re Average
- per cent of
. quartz in
-t dust
————
None
None
None
Nang
None
<

Lvyv
S‘O‘O\'}l&:»:—s

Brtay e,
U!ots.::

Ny g gy

Lt %
- — ey
IR
o Ut Gy

t e ey

<
3

XY™

>

-~ .\'Ohﬂ
} Nope
Note
v

B st

~r g

.

T ——

Al dusts ever
w? The hest
wh dust, L
ey of dusis
= pasticle size
Wing iy New
wed the dysy

Most of the
crons i size,
Sydney, Aus.
ts and jound

particle sjze

-

e et o s

. ———

e e e o, It R LT T

D S

T e,

CTLe e seavens s o

Industvigl 17 calth Seetion

(&)

:

;
; |
/

!

i
Mudy of twenty-five samples of eleven difierent kings of aerial jndustriai dusts f
made by the filar icrometer micthod at o magnifieation of LO0O dinmserers, e 4
speaker found that practically all of the dust was less than 3 microns iy size. j
Only 2 per ceat of the particles were fess than 0.5 microns, 21 PCT cetit were Jess '
than | wicron, and the wajority of the dust, 71 per cent, was foung to be between i
and 3 microns jn diameter., ’ ,’
From all of the evidence thereiore, ang in the ahsence of eonclusive proye to the !
contrary, it js pparent that we peed ouly he concersied w1 those dust particies ‘
hetween one-hati and 3 microns iy size, and from & practical standpoint the lower ;
limit of particle size to he cotnted may well e taken at aboy 1 tmicren, Many '
methods have heey devised ang used for the purpose of determining the Quantity
of dust in ajr. Sufiice it to say that for the purpnse of dJust sampling §n either

!
st ;

bith or Joy dust concentrations, (he Greenhurg- Smigh impinger apparatus pow _'{i
finds universal Bvor. This instroment hag heen useq by the United States Public P
Health Service iy all of its dyst studies during (he Past ninc years ang is also 5{'
beingr ysed by other workers in this field in this country and ahroad, f

During the Past nine years qhe writer has miade humerous javestigationg of dust !

bazard i many industria) establishiments throughont the country. In Tabje 2 1 i

Swmnmary is presente of the average dust content of the air a1 a few of these dusty |
industries, Thie table clearly shows that the highest dust CXBOSUTE was Yn the tale ]
wines, shte ﬁnishing mills, quarts prinding plant, coal nning aid Rranite cutting f
industries. Owing to the high Percentage of quarts Present in the gust of the quarez i
rrinding and zratite cuning plants, ag compared with the dust i the other indus- :
teies fisted 'in Table 2, Guartz grinding and granite cutting are revealed to bhe he e
most hazardous of the occupations we have studied, 2 ff!
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Clinical’and Statistica Aspects of Silicosis_ i

B ALBERT E. RUSSELL, . p, 1, . C. p. e

Surgeon, U, g, Public Mealth Service: Surgeon, U, g, Bureau of Mines, j:f‘ﬁ’

Washingmn. D. C,
It would e difficul 1n estimte with ay degree of acctiracy the mumier of resple
i the United States who are theazed i dudy trades, It i evident, however, thay . '
mare penple are expased te dust, swhicl constitutes the Breatest singic fndusriny baz- L
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ard, than g Renerally sumuced, Certain dusts comnin poisonngs demenis, sueiy as
Tead, arsenic, Teury, ere,, which £iVe rise to feneral conediyjngg rosuiiine

v

fronn . =
. I3 oy . . . . v .. R (1
their absurption, This paper Hawever will Geat MEE with those dnss whivis are a
known to be dircet iactors iy the production of pulmmmry diseases, . af ‘;
. "

Economie Aspects of Silicosis
The cconomie prohicm presenteq bye sifieosis s trementhaz,  The suffering uud
lnss of ife duc 10 it eannot be advguately muisured,  In ghe $0M nining e e
Jubannesingryy, South Africa, during the jeried 1911 10 1929, more tiag 23 miliion
dollars have heen paid in compensation alane,  The Costs ol puedicai care, lospital-
ization, and legal procecdings further augment this ennrmeus saure,
fines in Ausiralia are reported 10 have been by tRrupted by hayment of. siljcnsis
compensation, I kngw of a company i our gwy country which hus claims amount-
ing to more than a miltion duilare fnp disabifity dye W thee inbalation, There are
other plants in the East which will he hankrupted i an the claimis whici are filed
against them are allowed, In 05t of the industria| Hates the numier of claims 1ited
has preatly increased iy recent years,
It is clear that fdust-preventioy work, like any lmahlr~pro:xxotizxg activity, would
bay many times in money, roodl health, and clticiont operation,
Strangely enougii, only during the pagy 23 vears hag

dust received anch attention




