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Publication Plan

THE TRANSACTIONS of the Twenty-third Annual Safety Con-
gress, National Safety Council, 1934, are published in two volumes.
The first, containing the Genesal Sessions, the Special Subject Sessions,
and the Industrial Scction Sessions. is presented herewith, 1t is sup-
piemented by a smaller volume containing the sessions of the Sireet
and Highway Trafic Sectiaq, the Child Education Section, aad Home
Satary,

The large volume is being sent automatically to the Industrial mem-
bers of the Council; the smaller volume is sent automatically to mem-
L:rs who are believed ta be chiefly interested in those sessions. It may
3.30 be secured on request by other Council members.

For the benefit of many members who have' found it advantageous
lo distribute copies of these TRANSACTIONS 10 supervisors, fore-
men and others among their personnel, who may keep them for contin-
vous relerence, the following quantity prices are quoted: 1 to 10
copic: of the lacge volume, $1.50 each; 11 copies and over, $1.25 each.
Copies of the smaller wolume, 5.50 each.

THE PLAN OF PUBLICATION is the same as that followed for
the fast three years. It is a condensed record. The papers of tach
session or division of the Congress have been assembled, edited with
care and discernment to climinate exirancous matter and abbreviate
the less essential portions, and the concise remainder is presented for
study and relerence. Although not “compiete” in the s2nse that cvery
woed is reproduced, it is an interesting and valuable record which em-
pha:izes the memorable parts of each paper or addresz. The original
manuscripts are on file in the Council Library, available for additional
relerence a3 desired.

Althongh the National Salety Council endaavors-to eliminate from
d scussion at its conventions matters which are not pertinent 10 it
purposes or which are contrary o its policies, the Counci! cannot ac-
€t responsibility for the vicws expressed either in the papers pre-
sented of tha discussions thereon.
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Dust in Industry

FRIDAY AFTERNOON SESSION
October 5, 1934

The session devoted to 3 discussion of Dust in [ndustey was ealled to order by
Dr. E G. Meciter, Director, Industrial Hygicne Labaratory, fmiployers Muual [.ia.
bility Insurance Ca, Milwaukes, who presided. Dr. Meiter brictly weicomed the
delegates and then introduced the first speaker.

Types of Dust That Cause Occupational Diseases
s M. .\

Director, Saranaec Laboratory for the Study of Tuberculosis, of the Edward 38
Trudeau Foundation, Saranac Lake, N. Y.

The speaker said in part:  Experience las demonstrated that the hme tissues
e lolernie very larpe amounts of most kinds of foreien dust particies without
scrious interference with {unction. The lung nay he intensely pixmented by colored
dusts with no evidence that respiration is mmpaired. But dusts cuniposed, i whaje
or iu part, of silica have been shiown to be dangervus hecause they stimuiate the
growth of the connective tissues of the lungs and hring about the {uemation af scar
tissue.  This destroys the normal clasticity of the organ which is necessary for
respiration amd it thickens the deiicate membranes so that 3 iree interehanze ot
gasses is impeded.  Fortunately, these results oniy follow the prolonged inlwalation
of very large quantitics of silica.

Experiments have demonstrated thap the injection pOf silics intn the tivawmes ..
animals kills the cclls where the substance lodees amed excites an mflanmitiear,
\When healinie takes place a very dense and characteristic kined of sexr tissue forns,
Most mmissiliccous dusts prixiuce no infamn@tion and very little scar. It has lween
shown that such chanzes do nnt foliaw the injection of siliea untess the particies
are very line, three miicrons or less i diameter, and mless cunuech of than localize
m one arca.  \WVith larger particics the rale of reaction is so Slow thae little ehange
occurs within a year. As a general rule, the finer the particles, the wmore rapid the
ccliular response.  Tlie reaction to fne silica begins within four or five hnurs and
it continuex for a period of years.

If the silicx is comhined ‘with hases ju the faem of sificates. it rarcly proalices
such active and pencressive clanges.  The silicate of magnesium. ashestos, (lnes
cause the formation nf scar tissue in experimental animals and in the human Tthoage,
hut most other silicates are nnt generally reemimized ae irritatine, Recently it ling
been claimedd that a hydeee! silicate of aluminmn and potassitn, calletf scricite,
is responsibie for mast of the cases of silicosix. Thix silicate. a teausformet! fehlepar,
is often associated with quartz and it lias heen identified inn the lungs of persoas suf-
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tering froms silicosis.  However, at least two types of scricite have failed to excite
significant chanzes when injecterd into anamals  xperiments witly this substance
are sull m progress.  Kaolin, an alumine-silicate of potash, has alse proxiuced quite
characteristic changes in the Lugs of rahbits. lut our present knowlerdee does
nut permit us to assume that silicates as a class will produce serivus tissie damage.

Most abservers now helieve that uncombived sifien, or quartz, is poisonnus to
the tissucs becruse it is slowly dissolved i the fluids of the fexly,  Ceriainly the
majority of the experimental abservations sunupest a chemical mjnrey, hut it i difi.
cult to understand how mough of such an insoluble substance as tquartz cotld he
tissotved within eight hones o produce 2 well marked. acute mtlanmeation, If
solubility were the only factor one shoufd discover 3 inore CLve respanse after
the injection of the mare readily soluble silicates, hut such is not the case. For.
merly it was held that silica prodiced its effect mechanically. The hard sharp
quartz particles were helieved to abraid the Jung surfaces and exeite the fornam-
tion uf scar tissie as a manifestation of healime.  This theury is no Junwer tenahle
for when animals are injected with other hard, sharp particles like diammul, carbos
rundin or zlominum oxide, there is no inHammationr ane practically an {nemation
of scar tissue. Ultimately it may be shown that the jrritation of silicx it tlue to
some wirccognized propecty possibly related to its atomic structure.

\Vhen quartz particles are inbaled they produce three specific eficets whicl are
nnt excited by any nther type of dust yet stucdied. They alter the behavier of the
pulmonary phagucytes; they stimulate the furmation of circumscribier nixlules of sear
tissuc: and they subsequently increase the susceptibility ol the lung to infection, espe-
cially tubercuinus infection.

Phagocytes that inzest ton many quartz particles are killed hy this irritating
substance.  As the cells die they liberate their hurden aund several new phazocytey
cnme out to take it up eain. DBy a2 reqictition of this peocess cnnach phnaneytes
accumulate se that many of them mgest anly a few particles. Under such circtme
stances the stimulus is not steonge enough o kill hat merely aceelerates” the mntility
nt the colls.  They maturally tend ta leavesthe air spaces, miter the vinpdiatie vese
sels and accunmlate it the Iympl nedes,  This prasess beeonsess niore rapid under
the inflnence of the irritating silicn il very cousiderable numibers of  particles
are consequently localized in the mwles.

After six or cight years the quartz in the mexles has caused a nmeker over-
growth ol the Rhrous elements in these structires,  Ultimately the reaction thevelaps
to such an extent that the mwie is entirely replaced by. a mas< of coarse, slassy sear
tissue fibres, often several tinwes 2 large as- the vefginal wwle.  Such wxiules ene
eroach upan and compress the Tvmphatic resselt. The deainawe system o) the Jumge
it chnleetl and vilective remmoval of subsoquently inhaied dust is pracduatly dinmnisherd.
Dust now accumulates around the lymph vesscis and sheets of sear Lssue deveiop
m thiz loeation.

These preliminary changes dlo not eomstitute the disease, siliensis: the,  nvnlve
only the lymplatic svstem.  The respiratory tissues are not appreciabiy i ticeterd,
In good stern Xeray films these prefiminary changes may be vismalizal as a2 thick.
ening and beading of the shadiws east by the blixxl vessels tigeether with . widen.
inz of the shadmv of the.ront of the fung.  The Llmul vessels are thickened Invause
the meat importast fymphatic vessels course hrough theie walls, The {endime s
due to the minute nexlules oi silientic scar tissue in the lymph nades within the
e, The roor shadow is witdened because of the silicotic reaction i e Iymiph
et this logation,

If still more dust is nlaled it can na lonser be effectively earrictl off throuel
the Iymph vessels.  The phapacytes now caery it it the walls of the air apAces.
Often the cells wroup themseives in nedufes [t <omctinies they 2re scatteest.  In
these locatione the silica again stimulates the formation af scar tissiwe. The result
ix 3 kencral thickening of the septa betwern the apaces and nndulation thrwihout
the functional portion of the lang.  This change serionly itericres with fimction
as interchange of zas camot take place throuah the thickened walls of the air spaces
anel the tisstics Jase theie normal clasticity,  [.ess involverdt air spaces dilate and their
walle stretely, peaducing the eondition kuswn as emphysena, which is alsa incinn-
patible with viiettive respirtion. i

With the formation of silicotic nodules in the Dunctieming parts of tin fung the
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disease, silicosis, ix said to bewm. On the Nemay filn -sucl neelules st clvar cut,
rotma shadows.  As they incretse 1h number aml size they Dl vat the furmerly
accentuated linear shadows of the bloed vessels, [n a well marked case botly fung
fields way he thickly sceded with humdreds of such sharply delinerl. roumdel, ivslular
shadows, \Where there is emphysema, oiten at the bases, no markings are visible
angd the film appears black.

The conditions of silicusis is a progressive une anrd it contintes to develop after
a man has leit hiy dusty occupatiwr.  Scrits results anly lollew, bowever, when he.
leaves with many nodules in the fung tixsue itsell.  As such nodules increace in size
they replace fmportant functional  clements Ohviously the enntinued growth of
ouly a few nodules situated in the lymphatic system could liave Jittle chect other
than to increase the obstructivn already prescnt.

The sesious part of silicusis is its Srequent complication by tuberculusis.  This
may arise from reactivation of 3 pre-existant latent inicction ur it nay result from
a vew inflection from without. The danwer af iufection increases with the amount
ol silicosis present. The course of the infection in the silicntic is usually chronic
and it often iails to prixluce characteristic symptams for meonths or years alter its
nnset.  Many times it is accidenmtally discovered in rautine N-ray exammatitar of
groups of active workmen, Huwever, cvidences of disability are mueh mare marked
in silicotic individuals with infection than m these with uncomplicated disease. Ocea-
sionally tuberculosis may run a very acute course in the silicotic subject hut this is
alsa truc in other persans. The cause of the siseentibility of the sificotic lung to
wherculasis is not pericetly understned, hut it wonlil seem that the action ui the
silica on the tixsues creates a medium favarable for the growth of the lacteria,
The tubercle hacilli multiply and a3 slowly progressive tissie reaction ensues, but
the usval ciinical symptoms of twhercuinsis are oiten held in abeynnee ur a long
tinie hecause the chances far absarntion of poisotious penducts of infeetion are ming.
mized by the obstructed lymphatic system. [t is also possible that some of these
poisons may he absorbed on the silica particles, as Cumming has sugwewed.  Ulti
rately the fwiection gaius the upper hated, sympinine develop and death from tubier.
culosis ensues.

The tnly other, type of diat which is generaily roommizel as 3 eatse of severe
pulmoaary injury iy ashbestos. a silicate of magnesiom,  This sabwtance is fihenus
s character amcd is mere readily soluble than guarte. Apparemiy the (hotcctive
wpper respiratory wechanisms seem inacleyuate ta prevent the iubalationy of many
such fibres awd even quite lonp vmes may penctrate inta the finer hrimehial tulses,
Thwe structures have irreguiaritics in their walls which sevm to hald the fhrous
duste. I this Incation the ashestas particles are suernmuled and invester hy phago-
cytes.  The cells da not scem tn he particularly irritated ior they are nog cxpe-
ciallr mmnerous nor do they migrate mpidly inte cltinps ax in the case of phaca.
evtes dealing with quartz.  Apparently mst af them carry tlicie burden of ashestas
fraements directly into the walls arf the tubes in whicls they lie.  The mildly jrn-
tatine dust setx up a prolileeation of the conneetive tisste cells in the walls resnit-
inw in collar-like thickening of the tubes. Cemteaction of the new entiieetive  bissare
mareeavs or closex the tube il thepehs 1ts off t & ol ai

i jr—% These smces then collapse. a eomdilion knowi as a ciortasis,
Thie fﬁr’ .:.-;x 18 a cause of Rbrosiz or searring of lumge tisswe.  The result is a fibrosic
ol numernus relatively small arens o the i doe 1o the collar-like Cinstricting
fibrosis about many umall terminal beonehial tubes. The fviphatic system teems to
play little part in dispesing of ashestos dust antloee— msigniticant mounts of this
dust are found in the Iymph nades,

Nor a3 few cases of asbestasis die of tubereulosis oe broatchupnwinnonia Lue the
prevaience of the fenmer iniection is prahably moch less cnounon than i silicnsis,
Surveys of large groups of ashe<ns wurkers fail to reveal such a high incidence of
tubercnlosis as {ound in similar stucdics on silica workers.

The inhalation of unnsial amounts of non-siliccous custs apparently fail.s to pro.
duce sigmificant aiterations in the ime. [t is of course possible that injurims ones
may ultimately be disenversd, but nane are recomnizwd texiny., The wme-siliccous
particles enter the lung and are ingested hy pliagocytes as in the case of quartz.
The cells are not~ stimulated to move very mapidly aml ac a cmsoguence many of
them remain within the air spaces for a long time. Sowe, particulacly thase eon-
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tuning celatively few pacticles, nake their way into the [ympliatic systen and accu-
mulate in the lymph nodes.  lu sulticient concentration, or perimps Incause they are
mixed with small amounts of siliea, they set up a low grade, nen-progrossive chronic
intanunation,  But this reactun results only in a little thickening in the lympir
nodes and about the lymphatic vesselss The lung tisswe may be variously pigmented,
black from coal or red from iron, but there is no formation of sear tissue that inter-
feres with function. The susceptibility to tuberculnsis of the person with such pige
mentation is not increased hut it is apmeently quite cdefitite that pnaunonia s
tnduly prevalent in coal miners and that chironic hrouchitis results {rom the inhala-
tion of cement. The Neray filims of men working in non-siliccous dusts shiows either
nnthing at all ur 2 more or less marked accenumtion of the lincar shaduws case by
the blood vessels, This, of course, is due to the chronie intlanunatory changes about
the Iymphatic trunks in walls of blood vessels.

The efiects of mixtures of free silica and now-siliccous materisls are less cleacly
defined aned should receive more serious attention. [t would scem umwise to assume,
as has been done in the pase, that the non-siliccous substances serve only as inert
diluents and that only the quartz component of a dust is of significance.  [Sxperi-
memal and clinigtl data are accumulating whieh sugrest that at least some other
dusts may nmterially modify the action of qumrtz, hoth in its capacity to produce
nodular fibrasis in the lungs and to increase the staceptibility tn tuberculosis. [For
example, aninmils jnhaling heavy concontrations of 3 mixture of oyual parts of pure
silica and hematite duse {or eight hours a cay over a period of (4 months have
shown not even the slightest indication of noduic formation in the lune, whereas
pure «quartz dust, inhaled for only two hours a day,.procuccs definite nodulazion. [t
aisc scems to he true that animals inhaling sueh A mixture are mueh Jess sitsceptible
to tuberculosis than those expased to pore qmartz,  In the case of the bhuman iron
miner, some lungs show definite silientic nodulation, athers wnly A very {ew woeinles
and wany wo nodulcs at all.  All exhibit heavy deposits of iront parucles with a
celiklar Coitective tissuc reaction. When these tindings ean be correlated with
chiemical analysis of the fume tissues and the approximate anwnmt of rock work
which these miners have periormied, some relationship hetween the expoaure to
silica amd the fihrous nodule fnrmation may be cstablished.  Tuberculnsis in thiese
iran miners is apparently less prevalent and much less severe than i mien expased
to pure silich. \What bas been said of iron miners is also prohably teue of taies
warkers and eaal miners. It is senerally accepte! thae men i the latter nceupation
have less wuberculosis than the averaxe for the age period: Cumming Inlieves that
they have the infection but that it is so atvpical and bemign in its manifestationg
that it escapes diagnosis.

Mentiem should also he miade of mixed rusts fike cortain slates aml rranite
containing large amomits of {ree silica m cambinationy with silicates. FExperimettally
these tubetances beliave atypically and do nnt produce nedular Abrosie nnless there
is complicating infection. The same may also he true in human heingy,  Unques.
tionahly such dusts are capable of producing typical silicotic nadules ave: ey pre.
dispose W tuherenlosis.  From a -thearerical stamedpoint they shoulil receive muscls
more intentive sticly to clariiy aur views on the whole subject. At the present tine
it appears that the action of their quartz component is moklified aud partially neu.
irabizeil by the other substances which they contain.

Using Exhaust Systems and Respiratory Equipment
To Protect Workers Exposed to Dust

By STUART W. GURNEY and DAVID S. BEYER
Liberty Mutual Insurance Company, Boston

The speaker said it part: A uumber of our states ltave had refercnces to dust
climination in their !abor laws for a gond wwuty years, but ng state Ims as yet
thorouphly enforced these laws The codes of live stales which we imvestigated
provide that grindiog. huffing and polishing wheels should be exbausted. although
two of the states exempt {rom these provisians wheels on which water is used.



