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Heavy Machive Shep Division, Gronp A lLycoming 3z (oo Plast Nao |,
Wilhamsport, Penacyivania, The ame dvisiwt, Group 33, United States Rubber
Camgrany, Stioe 1iareezre Company, Waterhury, Com,

“Yaur Haut”

The next part of dis cession was a special featime entited “Your Hour” lod by
T. . McKeaney, Sopervisor of Labor & Safety. IHinois Steel Cominay, Sonth Chi-
cage. Question crredy had hoen distributed and returned with safety prohlems, which
Mr. McXenney read from the foor, and then asked for cefutions. Questions and
zmswers were 35 {oflows:

Qucstion Ne, F; “Ht was expected timt ponr worlirg schedules wovld cause more
accidents, but this has net been the case, why 802" Oue reply was that plants are
not pressed for production.  Fowever, R stromg pereedtage of the dedegates were of
the opition that spreading the work and mutting now men en wew iohs was causing
zecidents. A vate of Aclegatcs on whether or nat froquency of accidents has decreased
during 1930 awi W31 resulted o 2 vate hawing @ decided deerease

Question Na. 2+ “What practical mezns can be used ta detect defects which may
develan i crane wheels?™ The replies inclnded: visible inspection for cracks, fiat
surfaces. ete,: tapping wheols with hammor; o gaoging the fianges. Ouc well
fmawn company makes @ monthly inspection of all parts of the crane.

Guestion Ng¢. 2: “}ave any wronbles or injuries heen caccunteved «due to metat
caps oy safely shae<?” Severa! well-known contparties <o not permit any <alety <boes
except thoss with steed toe, Flammahle materizl in 2 compasition toe i considered
ohiectionable. [Practicaily every man went on recard as favoring metal tipped foes
snd a vote chowed 1manimons approval of steed toes -

Qswestion Ko 4: “What procedre shoold be followed 3 superintendents, fnremen
ant workers dn not co-operate i the accident provention program?® The ancwers
included the foillowhig  Our managenest i afways with us but & good arganizatian
will sls0 ofisct oppusition to saftty. Puting ohiectors at the heads of safety com-
mitteer will often oficet 2 tare. Safety must degin 3t the top, A safety engineer
who cannot sell hic wares to his men should move. The safety engineer must sall
his wares o the managenent, snd all executives are susceptibie of heing infltenced i
oroperly appreachedd.  Rotn the emationyl approech and the discussian of safety on
3 coet bagic are valmable to make the management lsten i

Questinn Nao. $- “in the investigation of accidents and near accidents, what is the
best methed of procedure—ihrongh the ioremen. by 3 coromiitiee, by a salety inspection,
ar otherwisc?” Many delemates favored an nvestigation by the depariment supesm
tendent and his men, faremen, eig, with the safely eugineer s seorslzry m}d ascisting
in the guestiontag. Anothe- suggestinng wes by means of 2 trial, An "&mnw%tait lvesti-
eation 5 advisahle, since conditims soon change, especirily ¥ somenne Is especiaify
at {zuit. « x

Question Na, 6~ “Now that we are agreed that responsibility for accidents rests
with the head of the dcpartment, what is the safety depariment doing €0 fihten the
foad of the farewan?” It was agreed that the safely department should help the
foremen in every pessibie way, It i iruporiant to combine safety and lra.mmx.’

The firal feature of the program was the preserwation of the film sirip entitied
“Saiety Kinks! By J. A. Ourtel, Chief of Safety Boreay Carnegie Steel {Iommy.

Pittshurgh, Me. Oartel prosented 2 Rreat variety of machines and devices with
approfriale remarks,
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TUESDAY MORNING SESSION
OGetober 4, 1032

The sesstans of the Mining Saction convened with Genera! Chairmran W. . Comins,
¥ationa! Lexd Company, St Francois, Missourl, presiding, After welcoming the
delegates, Thairesan Comins asked for the report of the Statigtics Commsittee which

was preseated by W, (V. Adams, U. S. Bureas of Mincs, Washington, 1. C., Chair-
man, & part 2s {ollows:
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a proper staff, aud not by some enthusiastic person who has not been trained for
the work, Why not use more tegistered srwrses in the smaller plaats? The registered
nuese is much better qQinalified to mterpret a physician's plan of medical service than
any lay attendant.
Much depeads upon the physical condition of the employees. 1 am of the opinion
that the physician, by reason of his professional attainmenys, is best qualified to handle
* some of the problern cases among employees. Mental symotoms, brought about by
worty gver home affairs, quite often produce accidente. In many cases the fear and
worry of sickness in the family can be greatly alfayed by 2 tatk with the doctor or
- the nurse. Many of these cases have come under my parsonal observation,
It should 2lso be absolutely the part of the physician to say when 2 man shall
return to his regular employment after injury, and thia decision should not be in-

" flnenced in the slightest by its possible affect on any “no-lost time accident™ contest

or record These caontests are proper and have trought about ontstanding results in
the reduction of lost-time {requency figures. However, there have been cases of
injured employees beink urged unduly to ceturn 1o some form of work merely to
prevent the marking up of a fost-time accident. Nothing should be allowed to inter-
fere with the cmployee’s welfare. The physician has every motive to return the
employee te his regular weork as promptly as possible, but his higher duly is to
coaserve both the physicel and econamic welfare of the employee as well as the
cmployer,

The safety director has need of the medical service, and the two should carmestly
oo-gperate and seck to bring about 2 mutual feeling among the employess. Both
departments are striving by all possible means to prevent economic waste chargeable
to the disabilities and hazards of industry,

TUESDAY AFTERNQON SESSION

October 4, 1932

The delcgates first attended an informal luncheon, and then gathered for the after-
noon meeting 1 3 Joint Session with the Metals Section, This session was devoted
0 2 tymposium on the dust problem in industry, Chairman Greenburg immediately
introduced the frst speaker.

The Effects of Inhaled Mineral Dusts

By LEROY U. GARDNER
Director, Saranse Laboratory for the Study of Tuberculosls, Saranac Lake, N. Y.

As long as men have worked in stone it has beem appreciated that an unuswually
large proportion of them suffer from disease of the lungs, [t was matoral to assume
that such disease would be caused by the dust generated, and this belief was streagth-
ened by the discovery of black, grey or red pigments inu the tungs, sometimes accom-
panied by the formation of scar tissue,

The term, poeumonokaniosis was intradueed to describe the lumg pigmented in this
manner, With further observation pathologists attempted to classify various forms
of pneumonokoniosis o/ a basis of the type of dust inhaled and suck mames at an.
thracosis, sidcrosis, chaclcosis and even byssinosis and tobaccosis made theic appear-
ance. It was recognized that some forms of the disease were zttended by severe
symptoms and resolt 30 death bot there was no correlation between the clinical and
pathological pictares and the causative dust. Fimally, statistical study dermonstrated
that of all kinds of mdustrial dusts silica generally produced a definite type of disease
with a chacacteristic pathological fesion and complex of symptoms.
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Today the clinical entity knawn as silicosis it one form of meumonokoniosis which
is quite Clearly defined. Morcover, within the last three or four years asbestos dust
lms aiso been shown to produce another specific type of reaction attended by symp-
toms differing in some respects from silicosis.

The other forms of pneumonckoniosis still tack complete definitiod. The wide-
spread use of radiography has bronugh! together a mass of deseriptive date from indi-
viduals exposed to many kinds of occtpational dusts bt these Hindings have not yet
bren corcetated with pathological! anatomy, chemical stiuliss of the fissues and de-
tailed gnalyses of industrial atmospheres. There is 2 tendency to assume that many
of these pulmonacy changes are due to the action of silica perhaps modified by the
chemical components of the dust. We shall only be in a position to speak with assur-
ance abont them when the pure types of dust and their vacious combinations have
been studicd in human befngs or in experimentz! animals,

For the sake of clarity tio mention has been made of the infections which so fre-
quently complicate some forms of pneumonokoniosis. Io the prebacteriological era of
medicive the nse of euch terms as “"grinders' comsumption” and “miners’ phthisis”
reflects the popular association of pneusmonnkoniosts with tuberculoxis. The sames
were jnstified hath by cdinfcal and patiological observation for it has beem subse-
quently shown that, in silicosis at Teast, a super-imposed tuberevlosis may cause death
in perhaps 28 per cent of the cases. Same ohservers cven go so far as to state that
silionsis itself doe< not develop unless the luogs are previousty damaged by a iatent
taberculous infection, This is prohably an exaggeration, for typical silicosia can de
produced in the experimental animal by the inhatation of silica without infection

The role of asbestos dust ay an sxcitant of tuberculous infection 33 not as clear
cut as that of pure silica. While there are numerous reports of death in asbestosis
due 1o a termina] tubercniosis, nevertheless surveys of Tiving workers have failed to
demotistrate any excess of such infection. Simple anthracosis is said 10 prevent the
grogression of tuberculous infection.  Statistics from coal mining districts do show a
tuberculosis rate much jower than that “normal” for the age group. As yet corrobo-
rated experimental] proof of protective action of coal against taberculous infection
is jacking.

Not only the tobercle hacillus but other hacteria scem to develop with special
{acility in the tissues previously dammaged by silica. For example, the preuswnia rate
among silicotic native laborers of South Africa is wany times that in nos-silicotic
natives Biving imder similar conditions. In coxl miners, ﬁkcwisc, meumonia is 3
common and often fatal complication.

What has been said of the effects of inhaled inorgank dusts would indicate that
the reaction of the tissucs is not merdy 3 responsc to mechanical irritation by par-
ticulate matter. Today it is generally accepted that the injury is chemical in mature
and Yhat only ccrizin of the comman types of iadustrial dusts possess nrcpcrﬁa
capable of exciting reaction. In the cases of sifica and the silicate of magmesium or
asbestos the slightly alkaline body fluids probably cffect a slow solution of the dust
particles Therating siliea in colloidal form. This substance irritates the conneciive
fiume cdfs which respond by multiplying. The result is an overgrowth of the sup-
porting framework elements at the expense of the more delicate celly specialized for
specific {oactions,

For these two typey of dust the character and form of the pathological changes
tas been carefully worked ont. In silicoxis the essential tissve change consists of
nodules of connective tissne which develop first in the lympoid tissmes situated in the
drainage apparatns of the lzngs. These nodules interfere with the physiological
zemoval of foreign hodies and subseguently inhaled particles accumnlate in the
framework of the lung stself. Such reaction grachmily decreases the normal elasticity
of the onnan and encroaches upon fts functional elements. As a resolt the cardinal
symptom of the discase, dysprnoca oc shortness of breath develops. Because of the
excessive amounts of scar tissue forroed in the lungs the right side of the heart

Wt P e——
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encounters increasing <hfficulty 3n forcing blood mta the argams. In an attempt to
compensate the overworked heart muscie becomes thicker and heavier and unless
infection intervenes the Gme evemtunrlly arrives when the hear! fails and death niccors
from: this cause,

The reacons for the prevalence of infection i the sificotic lung are mot 2ltogether
clear. It s ahvinus that when the drainage system is so obstructed by nodules of
scar tisspe that more dust particles can only be remaved with difficolty, the same must
be true of bactetriz which may e inhaled. As a2 consequence they remain ¥ tite
long and set 1p progressive mfections. But this s not the whole story. The slficotic
tiscae apparently ofiers a peculiarly favorable sail for the continved pusitiplication
of tubercie hacilli and perliaps other hacteria. Experiment has shown that even at-
tevuated arganicaic of this type will produce rapidly fatal toberculocds in 2 silicotic
guinea pig.  Furthermore, inhaled silica dust will cause 2 pre-existing latent tober-
calous facsie, harbaring 3 few attenuated bacill, to become progressive and spread,

The cause of this effect npen tuheronlons infection las ot yet heent ascertained tun
probably #t i¢ ia snne way assnciated with the death of tissuc caused by the toxic
sifica. Assacizted with this factar s an increased activity of the phegocytes whick
are stinmilzsed by the irritating silica <o that these cells tend to migrate rapidy and
carry tubercle hacilli into previously mninvoived portions of the lung.

MAshestas dust, perhaps becruse of its fhrous structure, is not trausported very far
within the finng. 1t tends i Indge afong the walls of the fner 1ubes and Tittie of &t i
rermoved! hy the fymphatic drainage system, Tissue seaction, prohshly mitiated Gy the
salutron of the fhers, occurs fn their immediate vicinity, As 0 the case of sitica this
reactian cansicts of an avergrowih of the coanective tiscues whick ik Inter transformed
intn leather-tike scars,

Aluminom oxide will serve admirably as an example of 2 non<iliceous dust whose
particies are a¢ hard and sharp as thase of crystalline silica, When a measored
quantity of such particles, 1 to 3 micrz in diumeter, are injected into the ear veia of 2
rabbit the majarity of them come to rest in ity Tiver and spleen. There they remaiu,
appacently harmless, collected in large phagocytic cells and prodecing no reaction of
the conuective Issves for at lcast two years, Inmjection of the same gmantily of the
xame sized quartz particles excites the formation of so much scar tissue that the
functional clements are almost comapletely destroged and the crgane ave redoexd to
nodufar smasees of leather-Fike consistence,

Carhorumndum, the cacbide af silicon, wilen inhaled by guinea pige for periods ax
long as foirr years, fikewisc fails to excite sigmficant overgrawth of the camective
tissues. It prodices anly a Jow grade infammatory change with na nodulcs

Instances stch as thase cited constitnte the bhasis for believing that the ccltular
tesponse to dust particles i= not due to their hardness 2nd sharpness but o chensical
substances liborated by the action of the ticsues upon them  The case for solohifity
has not been prover directly, for the detection of soluhle silica I the tissues offars
technical difficnlties which tnday are unsurmopniable. Nevertheless this suhstance is
kmnown to be 3 cell paisan aod in weak concentrations it will provoke an overgrowth _
of the connective tissues,

Mentionn should he made of the effect of inhaled coal dust, Mast city dwellers
breathe in sufficient quantities of this matertat during an average ltfe-time 10 pigmeny
cansiderahle areas of their lungs, Depnsity of grey ar hlack dvaet will be found afong
the course of the lymphatic drainage sy<tem but this pigmeatation {s associated with
Yiatle or no new growth of connective tissue, The €03l winer’s fmg v much blacker
hat in most instances @ &lso develops no deforming scars. When such reaction does
nccur analysis usuaily reveals appreciable amounts of silica in the lungs. The presence
of excessive qumntities of carbon dust apparently Mifluences the localization of mnd-
evate mounts of silica so that the latter 3s not deposited in nodoles as in pure siticosis
bt in streaks along typh vessels as pure coal would focalize,

Coat minczs’ fibrasis. due to relatively wmall amounts of silica, #s therefore oif-
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ferent from that of the pure guartz worker, When the amowst of inhaled sifica is
excessive, the effect of the coal s nexlixible and the reaction approximates that in
pore silicasis, There is said to be more reactian to hrard coal than to the hitumisous
varicty but there is evidence 1o suggest that thic is due to the greater amount of
silicenus rock which must be worked in mining anthracite coal.

Finally, consider the silicosis of granite cutters. This develops somewhat more
slowly thar that of the pure quartz miner and it has heen maintained that this is due
to the relatively small amount of mcombined silica in granite (25 to 40 per cent).
Bt it is believed (It other components of the glomerate granite nuy neutratize or
at least inhibit tlse effects of the sSlica o that only after prolonged expasures to
wigh concontrationss dots significast reaction accer.  While {ypical sificotic nodules
develop in goinca pigs inhaling pure quatiz for a year, not cven the earliest sug-
gestion of nodules have appeated in the lunags of animals inhaling comparable concens
trationn of granite {4 per cent silica) for four years,

This hrief discncsion of some of the problems involved in pneussnnokoniosis draws
aftention to the Hinitations of cor present knowledee. It mdicates that the reaction
10 zn jvhaled dost it determined by the chemical and probably physical composition
of that dust, It emphasizes the need to further study of different types of dust both
in the pore state and i wexsoved combivations. The ultimate aim of such 2 study
should be the newtraifzation of the toxic action of such dangerous substances as silica.

¢

The Dust Content of the Atmosphere in Various Dusty
Industries

By J. j. BLOOMFIELD
Sardtary Engineer, United States Poblic Health Service, Wiashington, D, C.

The speaker said in part: The properties of a given dust whicl determine its
fapacity to produce pulmonary paihology are. the matwe of the dust, that is, its
chemical and mincralogical coopasition, #ts particle size, and Sinally the quantity of
the dust dispersed i the atmosphere. .

One of the owtstanding resuits of the fast 2% years af rescarch in the feld of
dust baiatioms is the demanstration of the fact that, in eneral, the degree of
health hamards associated with the inhalation of any dust, 2l other factors re~
maining conslant, is depenckent upon the wineratogical conmposition of the dust, For
cxample, it is now well estahlished that the inhalation of certaip types of dust,
such as granite dust, will in time produce Shrosis of the fungs, at times associated
with tuberculosis, In other cases exposure to dust may resuft in the production of
much less fibrosis without notable tendencey toward <nbsequent tuberculosis: this is
irte of cement dpst.  And Amally, there are certain types of dimt, as typified by
marhle dust, which in the quantities and lennths of expasure so far ohserved produce
Hitle img fhrusis. In geaeral, it has heen foimd that those dosts which are high in
quartz comient are the ones which produce a2 disabling fibrosis of the hungs tmost
readily,

So far as the size of the dust particle is conceened, it i3 apparent that ia order
for any given dust to produce njury te the longs, it must gain access to the
parenchyma of the lung, the site where the harmiul eflects of the dust 12ke place.
It is kmovmn zhat not all of the particles of inhaled duct gamn access or are retained
by the human tung  In this commection it ks of mmortance to have regard to the
size of the dust particles present in the industrial atmocphere

With reference to the guantity of dhust present m the air of a workroom # is
yrarent that when the dast concentration is high the exposed person witl mhale 2
greater quantity in 2 given period of time than he will when the dust concentration
of the atmosphere is relatively low, and since the rate of production of the fibroa




