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a proper staff, and not by some entisusiastic person who has not been trained for

he work. Wiy nat use more registered nurses in the smaller plants? The registered 15
nurse is much better qualified to interpret a physician's plan of niedical service than has
any lay attendant. ton
Much depends upon the physical condition of the emplovees. I am of the opinion g
that the physician, by reason of his professional attainments, is best qualified to handle spr
some of the problem cascs among cmployees. Mental symptoms, brought about by vid:
worry over home affairs, quite often produce accidents. In many cases the fear and bee:
worry of sickness in the family can be greatly allayed by a talk with the doctor or . tailc
the nurse. Many of these cases have come under my personal observation. : o1 t
It should .also be absolutely the part of the physician to say when a man shall . ches
return to his regular employment aiter injury, and this decision should not be in- ance
finenced in the slightest by its possible affect on any “no-lost time accident” contest ‘ beer
or record, These contests are proper and have brought about outstanding results in ; I
the reduction of lost-time frequency fiqures. However, there have heen cases of ; quicn
injured employees being urged unduly to return to some form of work merely to ; med:
prevent the marking up of a lost-time accident. Nothing should be allowed to inter- ! refle
fere with the employee's welfare. The physician has everv motive to return the ! were
employee to his regular work as promptly as possible, but his higher duty is to ; quen:
conserve both the physical and economic welfare of the employee as well as the i i' in pe
employer. i silice
The safety director has need oi the medical service, and the two should earnestly H tuber
co-operate and seek to. bring about a mutual feeling among the cinployees. Both H produ.
departments are striving by all possible means to prevent cconomic waste chargeable ,‘! Th
to the disabilities and hazards of industry, cut a
> due t

! demon

TUESDAY AFTERNOON SESSION . progr.

: tuber.:

October 4, 1932 - rated

Thie delegates first attended an informal luncheon, and then. gathered for the after- 15 ]‘:‘d
noon neeting in a Joint Session with the Metals Scction. This session was devoted ) . N’“
to a symposium on the dust problem in industry.  Chairman Greenburg immediately . facilit;
introduced the first speaker, ) -~ . . A
— - To. w native.

bt g . - comti

The Effects of Inhaled Mineral Dusts emtte , LW

he re

By LEROY U. GARDNER “‘3';'-"-'

. H RS

Director, Saranac Laboratory for the Study of Tuberculosis, Saranac Lake, N. Y. Cithaing
As Jong as men have worked in stone it has bheen appreciated that an unusually “"K"S!_-‘-
large propurtion of them sufier from discasc of the fungs. It was natural to assume partc,
that such discase would be caused by the dust gencrated, and this beliei was strength- “SS".C v
ened by the discovery of black, grey or red pigments in the lungs, sometimes acconi- hortine
panied by the formation of scar tissue. specihic .
The term, pneumonokoniosis was introduced to describe the lung pigmented in this 1;«!:'
manner. With further observation pn‘jhologists attemipted to classify various forms ha,\' e
of pneumoncioniosis on a basis of thie type of dust inhaled zud such names as an- nndule-
thracosis, siderosis, chacicosis and even byssinosis and tobaccosis made their appear- A “m“‘““;'
ance. It was recognized that some forms of the disease were -attended by severe removai
symptoms and result in death but there was no correlation between the clinical and N framew.
pathological pictures and the causative dust. Finally, statistical study demonstrated oy of the .
that of all kinds of industrial dusts silica generally produced a definite type of discase s symptes
with a characteristic pathological lesion and complex of symptoms, : excesst
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Industrial Health Section 31

Today the elinjead entity known as stlicosis is one form ¢f Imeumonokonicsis which
i quite clearly defined, Morcover, within the last three or four years ashestos Just
has also heen shown to produce another speciiic type of reaction attended by srmp-
toms differing iy some respects from silicosis,

The other formsg of Mcumonokoniasis sqji] lack complete cefinition,  The wide-
spread use of radiography has brougiht tozether a mass of descriptive data from indi-
viduals cexposcd to many kinds of occtipational dusts but these findings have not yet
heen correlated wigh pathological anatomy, chiemieal studies of the tissues and de-
tailed analyses of industrial atmospheres. There is a tendency 1o assume that many
oi these pulmonary changes are duc to the action of silica perhaps modified by the
chemieal components of the (yst, We shall only be in g Position to speak with assur-
ance about them when the pure types of dust and thieir various combinations have
been studied in human beings or in experimental animals,

For the sake of clarity no mention has been made of the inicetions whicl so {re-
quently complicate sone forms of pucumonoloniosis. Ip the prebacteriological era of
medicine the use of Such terms as “grinders’ consumption” and “miners’ phthisis”
reflects the popular association of pncumonokoniosis with tuberculosis. The names
were justified hoth by clinical ang pathological observation for it has been subse-
quently shown that, in silicosis at least, a super-imposed tubereulosis may cause death
in perhaps 73 per cent of the cascs, Some observers even £0 50 far as to state that
silicosis itsclf dones not develop unless the Jungs are previously damaged by a latent
tuberculonus infection, This is prohably an exagaeration, for typical silicosis can be
produced in the experimental anjmal by the inhalation of silica without infection,

The role of asbestos dust as an excitant of tuberculous infection is not as clear
cut as that of pure silica. \While there are numerons reports of death in ashestosis
due ta a terminal tuberculosis, nevertheless surveys of livine. worlkers have failed (o
demonstrate any excess of such infection, Simple anthracosis is sajd to prevent the
Progression of tubereulons infection, Statistics from coal mining districts do show a
tuberculosis rate much lower than that “norna)” for the age group. As vet corroho-
rated experimental rroof of protective action of coal against tuberculous infection
is lacking.

Not enly the tuberele hacillus hut other bacteria“ scem 1o develop with special
facility in the tissues Ireviously damaged by silica. Far example, the pneumonia rate
among silicotic natjve laborers of South Afriea is many times that in non-silicotic
natives living under stmilar conditions, In coal miners, likewise, pneumonia s a
Common and often iaga] complication,

What has heen said of the effects of inhaled morganic duysts would indicate that
the reaction of the tissues is not merely a response to meehanical irritation by par-
ticulate matter, Today it s generally aceepted that the injury js chiemical in nagure
and thae only certain of the fommon tynes of strinl duats #G35C35 properiies
capabic of CXCIting reaction, In the cases of silica and the silicate aof magnesium or
ashestos the sligily alkaline body 1iuids probubly ciiect a slow solution of the «ust
particles liberating sijica in colloida! form. Thjs substance irritates the - conneciive
tissue cells which respond by muitiniving, The result is an overaronvth of the sup-
porting ramework clesents at the expense of the more delicate ceils specialized for
specific functiong,

For these (wo tpes of dust the character and form of tle pathnlogical changes
has heen carcinily worked out,  In silficosie the essentia] tissue change consists of
nodules of comeetive tissue which d@velop first i the Iympoid tissiucs situated in the
drainage apparatus ‘of the lungs, These nodules interiere witly the physiological
removal of foreign bodies  and suhscqncntly inhaled particles accumulate in the
framewark of the lung itseli.  Such reaction gradually decreases the normal clasticity
of the organ and encroaches upon jtg functional clements, As a result the cardinal
s¥mptom of the discase, dyspnoca or shortness of breath develops. Because of the
excessive amounts of 'scar tissue formed in the lungs the right side of the heart
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CHCOUters inereasing difficulty iy forcing Dlood into the organs, In ay attempt to
compensate e overwarked heart muscle hecomes thicker and heavier and uiless
infection ntervenes the time eventually arrives when the heart fails anq death occurs
from this cause,

feremt fr
eXCessive
pure silic
varicty b

The reasons for the prevalence of nfection in (he silicotic lung are not altogether ' o
clear. It i obvious that when the drainage system is so obstrycted by nodules of ! S”;S-ml;;.:
sear tissue thay more dust particles can anly be removed with difficulty, the same must i i .m_n \
he true of hacteria which may he inhaled, As g consequence they remain i the : 50“)’-‘ ”‘l'
lung and set UD progressive infections. Jut this is not the whole story, The silicotic Tt ;;)ml ‘icr lrf

tissyue apparently offers g peculiar]y favorahle snif for the continued muitiplication
of tuberele bacilli and perhaps other hacteria. Experiment has shown that cven ag.
tenuated vrganisms of this type will produce rapidly fatal tuberculosis in g silicatic
Lainea pig, l"l:r!hcrmorc. inbaled silica dust wil) Cause a pre-existing latent tuher- .
culous foeus, harboring a jew attenvated bhacilli, to Lecome progressive and spread.

at Jeast
high cone,
develop in
gestion of -
trations of

The cause of this effect upon tuberculous infection has not vet heen ascertained hut ) This bri
nrobabiv it s in Seme way associated with the death of tissue caused by the toxic ! " s brig
stlica. Associated with this factor is an increased activity of the phagocytes which | ;10 e"“?"} t
are stimulated by the irritating silica so that these cells tend to migrate rapidly and : of tai:;t”:i:xa;
carry tubercle hacill nto previously uninvolved portions of the lung, l in th

“Asiestos dust, perhaps because of jts fibrous structure, is not transparted very far i I Ici gu”‘_
within the lune, Tt tends to lodae along the walls of the finer tubes and Iittle nf it is ; should be 1
removed by the Iymphatic drainage system, Tissue reaction, nrebably initiated hy the |
solution of the fibers, occurs in their immediate vicinity, As in the case of silica this } The D;
reaction consiste of an overgrowth of the connective tissues which is later transformed ! ¢ '
into leather-like scars, v .

Aluminum oxide will serve admirahly as an example of a nan-siliceous dust whose !
particles are as hard and sharp as those of cryvstailine silica. When a meastred ;

LY of sieh particies. 1 ta 3 micrn in diameter, are mjected inte the car vein of g : San;
rabhit the majority af them come 10 rest in its liver ang spleent. There they remain, { anitary t
apparently harimless, collected in large rhacocytic ceils and producing no reaction of The spes.
the connective tissues for ay least two years. Injection of the fame quantity of the ' capacity 1o
same sized quartz particles excites the fermation ol 5o much sear tissue that the i chemical o, °
functiona) clements are alimast completely destroyed and the argans are reduced to ‘ the dust -
nadular masses of leather-like consistence, . One of 1
) Carborundum, the carbide of silicon, when inhaled by muinea pigs for periods as ; dust inhaliy, -
N long as Jeur years, likewise fails to excite signiticant overgrowth af the connective 1 health haz,.-
tissues, It Produces eniv a Jow urade inﬁmnm:uor_v changce with ne nodules, NN cone

Instances euch as thase c¢ited constitute the hasis for helieving that the cellular H example,
FeSponse ta dust particies ie not due to their hardness and sharpness but to chemical - such as pr.
SUDSNCes fiheride! by the action of the Hasues upon them, The case for soluhility with tithere.
lis not heen proven directly, for the detection of soiuble silica in the tissues offers . much less 4
technical difiiculties which today are unsurmountahle, Nevertheless this substance is . true of ¢,
known te he a edll poison and in wealk concentrations 3t wijf provake an overgrowth nirhle dasy,
of the connective tissues, little Jung 1

Mention should he made of the eficet of inhaled coal dyst, Most city dwellers quartz cont.
breathe in sufticient quantities of this material during an average liie-time to pigment readily,
considerahle areas ‘of thejr hings. Deposits of Lrey or hlack dust will he found along Su far ac
the course of the Iymphatic drainage system hut this pigmentating is assaciated with for anv gi-
little or 10 new growth of councctive tissad, The coal miner's lung is much blacker parenchymy ..
but in most instances it afse develops no deforming sears. When such reaction does It is known :
eccer analysis usually reveals appreciable amounts of silica in the lunge, The presence i by the hun,.
ol exeessive quantities of carbon dust apparently influences he localization of - size of the ¢
crate amounts of silica so that the latter is not deposited i 2odules as in pure silicosis With refer,
but in streaks along Ivmph vessels as pure coal would localize, apparent thy;

Coal miners' fibrosis. duc to relatively small amouns of silica, is therefore dif- ’ greater quag:,

of the atmos;.
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ferent from that of the pure quartz worker. When the amount of inhaled silica is
excessive, the efiect of the coal is negligible and the reaction approximates that in
pure silicosis. There g said to be more reaction to hard coal than to the bituminous
varicty hut there s evidence to suggest that this js due to the greater amount of
siliccons rocke which must be worked in mining anthracite coal.

Finally, consider the silicosis of granite cutters. This develops somewhat more
slowly than that of the pure quartz miner and it has heen maintained that th's js due
to the relatively small amount of tncombined silica in granite (25 to 40 PLsoceit).
But it is believed that other components of the glomerate franite may necutralize or
at lTeast inhibit the eficcts of the silica so that only after prolonged exposures to
high concentrations does sionificant reaction occur.  While tvpical silicotic nodules
develap in eninen pigs inhaling pure quartz for a year, not even the earliest sup-
gestion of nodules have appeared in the fungs of animals inhaling comparable concen-
trations of pranite (40 rer cent silica) for four years,

This hrief discussion of some of the prablems involved in Pncumonokoniosis draws
attention to the limitations of our present knowledge, It indicates that the reaction
to an inhaled dust js determined by the chemical and probably physical composition
of that dust. [t emphasizes the need to further study of difierent types of dust hoth
in the pure stage and in measured combinations, The ultimate aim of such a study
should bhe the neatralization of the toxic action of sucly dangerous substances as silica.

S .~,_'\;,\,&~‘_’

The Dust Content of the Atmosphere in Various Dusty

Industries

By J. 7. BLOOMFIELD
Sanitary Engineer, United States Public Health Service, Washington, D. C.

The speaker saikd in part: The propertics of a ajven dust which determine jis
CAPACTLY 10 produce pulmonary pathology are, the nature of the dust, that is, its
chemical and mincralogical composition, its particle size, and finally the quantity of
the dust dispersed in the atmosphere.

One of the outstanding results af the last 20 years of research in the field of
dust inhalation js the demonstration of the fact that, in weneral, the degree of
health hazards associated with the inhalation of wy dust. all other factors re.
mAning constant, s dependent upon the mincralogical composition of the qust, For
eximple, it is now  wel established that (he inhalation of certain types of dust,
such as pranite dust, will in time produce fibrosis of the lungs, at titnes associated
with tnhercule It

In ether cacos oxposure o (ligae may or i the production of
much less fibrosis without netalhle tendeney toward subscgient thereslosis; this s
true of cement dust, And finaily, there are certam types of dust, as tyndiied by
marble dust, which in the quantities and lengths of ¢Xposure <o {ar ohserved praduce
little hung fibrosis, Iy renerall it has been found that those dusts which are high in
auartz content are the ones which praduce 2 disabling fibrosis of tie lungs most
readily,

So far as the size of tite dust particle is concerned, it i apparent that in order
for any given dust to produce injury to the hungs, it mUst gain access to the
parenchyma’of the lung, the <*e where the harmiul eficets of the dust take place.
It is known that nnt all of the particles of inhaled dust £1in access or are retained
by the Buman lung. In this connection jt js of importance to have repard to the
size of the dust particles present iy the industrial atmosphere.

With reference to the quantity of dust present i the air of a workroom it is
apparent that when the dust cancentration is high the exposed person will inhale 2
kreater quantity in a given period of time than he will when the dust concentration
of the atmosphere s relatively low, ang since the rate of production of the fibrosis
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i< rartially dependent upon the rate in which the dust s inhaled, this latter item
Plays an impertant role in predicting the relative danger of dificrent cnviromments.
h'encc.thc niced for the cvaluation of the quantity of dust in the industrial atmos-
pitere is ohvions,

Research on the problem of industrial dust inhal

ation has indicated that so far as
TRGr hiresis producing qualitics

are concerned, dusts may be divided into three
sreups: (1) those composed compietely of combined silica, that is silicates, such
as rure ashestos: (2) those containing free silica in the erystalline form known as
Guartz. feranite contajns approximately 33 per cent of quartz) ; and (3) dust con-
taizning free silica in a non-crystalline form such as diatomaceous carth. In general,
it as been found that the harmiulness of gz quartz containing dust is in direct
aronnrtion to jts fuartz content.  TFor this reason, in attempting to cvaluate the

harmiulness of g dust, it is of the utmost importance to ascertain its exact min-
vical composition. ) :

It has heen our ex verience that to determine accuratelv the exact mineralogical
« . ] N
composiiion of a dust one <l

uld resort to a combined chemical and petrographic
ivsis. Dy no other method have we found jt nossible to determine the amount
fivartz present in a given sample.  In certain instances, such as when one is
iing with a mixture of quartz and pure potash feldspar, it js possible to deter-
ne the amount of quartz present in such dust merely by a chemical analysis,
. However, most dusts which come into question are mixtures of quartz and silicates.
Take granite for example. The average granite is made up chiefly of three min-

s in about the following nroporticns: feldspar 60 per cent, quartz 30 per cent,
1l mica 13 per cent. Chemical analvsis shows that this average granite contains
71 per cent of silica, Of this 70 per cont, 30 per cent is present as quartz (free
siifiea) and the other 40 Der cent s present as comhined silica, in chemical com-
hinatien with the other minerals that make up granite; it is possible to determine
these proportione only with the aid of the netrographic microscope,

We find in pracice that =amples of dust settled out of the asmasphere at the
hreathing jevel of the worker sorve admirably for bnth chemical and mincralogical

determinatinns, Table 1 presents the quartz content of dusts ohtained in various
industries which we have studied,

o B

H

TABLE 1

Percentage of Quartz Present in Various Industrial Dusts

Kind of Dust Percentase of Quartz

Rack drilling dust {hituminous coal mine)

4.0
Granite cutting dustoooo 32
Rock drilling dust (anthracite coal mined. ... 31.0
Brass joundry dust...... 10.0
Dust from raw mills in cement plant. ..., .. L 0.3
Slate mill dust (Vermont red slate) oo K]
Sitverware pelishing dust. .. ... e 1.7
Anthtacite coaj dmt 1.3
Dituminous coal dust. ... ... 1.2
Cement dust 1.0
Slate mill dust (Vermont green <l1'1) trace
Tale mill (hM none

.\Iari)lccultinr:dusz................. ..... none

It is evident from this table that rock drilling occupations in the coal mining
inGustry and certain occupations in the granite eutting industry and in brass foun-

céries would be in the hazardous class as judged by the proportions of quartz in
the atmospheric dust,
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It has been demonstrated that particles of dust of a size greater than 10 to 12
microns in longest dimension are very scldomi found in the lungs. This absence of
farger particles is partly due to the fact that the numbers of such particles
greater than ten microns in size present in industrial air is, as compared with the
lower sizes, comparatively small; iurthermore, these larger particles do not pene-
trate to the terminal portions of the respiratory tract. Hence we need only concern
ourselves with those dust particles that are less than ten icrons in longest di-
nmension.

In order to ascertain whether or not an industrial dust is ‘capable ui gaining-

access to the lungs, it is necessarv to know something of the size of the particies B A 3 o8
in the dust under consideration. In practice the samples for particle size studies Ly :
may be obtained by the use of the Owens jet dust counter. The advantage of this i fs‘_. .
instrument over other devices is that the Owens apparatus projects the atmos- L
pheric dust in unaltered condition directly on a microscope cover-slip. This cover- i

slip may then be properly mounted and examined by any one of several methods. i

In another method a micrephatograph of the dust is made at a high magnifica- -'j_
tion: the particles revealed on an enlarged print or screen may be mcasured by b

4
i
means of a millimeter scale. No matier which method one uses for particle-size ,1
measurements the results may be treated in the customary manner. The=particies ,4
may be grouped in classes according to size, from which a percent ge distribution [
curve is easily obtained. |
As pointed out earlier, a knowledee of the quantity of dust dispersed in the
atmosphere is 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 ."
!

Xt

-y

-

quantitative index of the degree of atmospheric pollution. The decision as ‘to the v
size ringe of the particies which should be included in the dust count is a question
requiring carcful consideration. Obviously the size of the smaiiest visible particle i
will depend on the magnification and type of illumination used in the microscope, X
the reiractive properties of the dust and to some extent on . the visual acuity of the )

[

LBt e et ——_—

mination the particles of ultra-microscopic size which are present in vast numbers
in all air.

So far as the upper limit of particle size is concerned it kas been demonstrated
by the South Airican studies that particles greater than ten microns in longzest
dimension are, as a rule, of neslivible importance. The data cicerning tiie lower
size limit of potentially hazardous dust is not so conclusive, Meir of South Africa,
who examined 1tiicroscapicaily 120 dust particles oinained from two specimens of
silicotic lung, jound that oniy 13 per cent of the particles were less than 0.3 microns
and about 36 per cent of the particles were Iess than ene micron in diameter. The
majority of the particles, 60 per cent, were between one and thirce microns in size.
The median size of the dust was iound to he 1.2 microns in diameter.  Drinker,
in comparing the size irequency of tiwe particies measured by Moir with the par-
ticles measured by him of the dust iound in the sputum of men employed in ore
milis, found a close correspondence. These findings have also been corroborated
by Navrocordato.

In connection with the lower limit of particle size of dust of pathological sig-

observer.  We must bear in mind that our chief interest in this probiem is in thse : ;
industrial hygienic aspect.  Primarily we are interested in differentiating between iy ’,';-
the dust content in the ordinary norinal atmospheres, not yet known to he harmiul, { L
and certain industrial Justs which are known to be associated with lung damage. R "
This difference is sharply marked so far as the dust particles betveeen approximately ,‘; e 1 9
onc-hali and ten microns in diamecter are concerned; but the diffcrence between '_,f&[ .
such normal and abnorinal air is masked and lost when we jnsizde in our deter- ¥

ol

o

or indirect of the non-retenlon of minute particles of dust by the lungs, what
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TABLE 2
Average Duyst Counts in Certain Dusty Trades
————

Miners und helpers

1.5
.............................. 232 1.5
Attendant lakor LT 31 1.5
Bituninaus Cea; Mining 1.2
Ceal cutters and loaders.. 112 1.2
Mrendant labor DT 3 1.2
Lnrbic Custers LT 33 None
Cotton Claih .\l:l:l:xf;lcllxl'fx);': None
Garders oL 0 Nane
Weavers ani Spinmers. T 3 Nane
Silverware Manuiacturing - 1.7
sy Grwies 3 1.7
Netedusty trades T 2 1.7
h\_.-h_‘_*___- e

evidence is there that apprecialle percenitiiees of ordinary industrial
fragment inio those minute sjzes less than

answer to, this question would be duti of
fortunately we have but scant publishied dat
in the air of industrial cstablishments,
measuremients in connection with the du
York City. He reported the finding

dusts ever
The test
actual wmeasurement of such dust, Un-
aonthe partiele sixe
In 1929 éhnel made
SUstudy of hard roek drifiing in New

s on three samgples, which showed the dust
which was fess than I micron in size tn vary from ] o 13 Per cent. Most of the

dust in these hard rock drilling aperations was between 2 and 5 microns i size.
Badiam, in studying the dust hazard ameny sandstane workers Sydney,
tralia, measured some 16,000 particles of dict in the air of work places
that 67 per cent of these particles were aboyt | micron in size,

3 microns iy diameter

requency of dusts
some particle size

Aus-
and fuund
In a particle size

Dust exposure Average
i millions per cent of
Indiistry ang Occupation of particles quartz in
per cubic foot dust

T T T e Te——
Tale Mining and Milling : None

Jack-Rammner dritlers ... .. . TR 2,160 None

SSECTS 50 None

pluckers . 43 None

Crushermen ang evlindermen...... 0T 14 None
Slate Finishing Mills: 3

Ploormen oo 1.598 3

poaders . LTI 1.276 3

Disc crusiier operators., ., .. .. P T P 312 3
Quartz Grinding Pjant: Q9

Ml sperators L 173 99

paborers 83 99

Packers ... 0Tl 33 99
Granite Quarryving and Finishing 33

povner drillers 0 144 35

Jack-hammer drillers . 112 33

Hand poensatic tool fnishers.. ... 30 33

Machine paeumatic tool fmishers.... o0 36 33

Plus drillers ... 37 i3
. Attendant labor Gindoorsj.... .00 17 35
Anthracite Coal Mining :
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study of twenty-five samples of cleven differ
made by the filar micrometer nicthod at
speaker found that practically all of the
Only 2 ber cent of (e particle

ent kinds of aerial
& magnification of

dust was less
s were less than .5

industriaj dusts
1.000 diameters, the
than 3 micrans size,

microns, 2] per cent were jess
than | micron, and the majority of the dust, 71 per cent, was found 1o pe between
I and 3 nicrons in diameter,

From all of the cvidence lhcrcx’orc. and in the absence of conclusive
contrary, it s apparent that we need only he concerned w1,
hetween one-half angd 3 microns in size, and from
limit of rarticle size to he counted may well he taken at abour | micron, Many
miethads have heen devised ang used for the purpose of determining the quantity
oi dust in ajr. Suilice it tp say that for the purpose of dust sampling in either
hich or Jow dust concentrations, the (;rccnhurg-Smith impinger apparatus pow
finds universal favar.  This instrument hag heen used by the United States Public
Health Service i all of its dust studies during the past nine vears ang
being used by other workers in this field in this country and abroad.
During the Iast nine yearg the writer has made numerous invcstigatinns of dust
hazard iy many industria| establishments throughout the country,  In Table 2, 3
Summary is presente of the average dust content of the air in a fey of these dusty
industrics, This table clearly shows that the highest dust exposure was T the tale
mines, slate ﬁnishing mills, quarty erinding plant, conl mining  and granite cutting
industries. Owing to the high percentage of qu 5t of the quarty

grinding an( cranite culting plants, ag compared with the dust i the other indus-
tries listed ‘jn Table 2, quartz grindine

T and granite cutting are revealed to he (he
most hazardous of the occupations we have studdicd,
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those dust particles
A practical standpoint the lower
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bects of Silicosis_

+ M. D, F, A, C. p.
Surgeon, U, S. Publie Health Service: Surgeon, U,
Washington, D. C.
It would 1e difiicult ta estimage accuracy
in the United States wha are cieazed in dusty trades, It s evident, however, thay
more peaple are exnosed 1o dust, which constitutes (he greatest singie
ard, than js Lenerally supnoced, Certain dusts CONLUN poisanags clemenis, syehy as
icad, arsenic, wereury, e, which 2IVC rise to general conditinng resuiiin
their absorption,  This Mper however wil] deal eniy
known to be direet iactors in e Production of pulmeonar

S. Bureau of Mines,

with any degree of the numier of Prenple
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Economie Aspects of Silicosis
cmeopresented by stifeasis s tremendos,
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It is clear that dust-prevention work, like any he,

nlxh-promoting activity, would
» and efficient operation,

Strangely cnougil, only during the Past 25 vears has dust re

ceived much attention
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TIWENTY-FIRST ANNUAL SAFETY CONGRLESS
NATIONAL SAFETY COUNCIL

Safety Section, A.R.A.--Steam
Railroad Section, IN.S.C.

Section Officers 1931-32°

Chairman—C. T, Bateey, Chiei Safety Agent, Oregon Short line Railroad.

First TVice-Chairman—C. E. Hu, General Safety Agent, New York Central Lines.

Secoud ice-Chaivinan—C. L. LaFouxtaixe, General Saiety Supervisor, Great
Northern Railway, o

Secretary—). C. CavistoxN.

(NOTIE: The follozcing pages contain a condensed abstract af the records of the
sessions of the Safety Section, ARA—Steam Railroad Section. NSC, as publisied in
full by the cAmerican Railzeay Association v a booklct entitled. “Praccedings of the
12th AAnunal Mecting of the Safety Seetion, Washinaton, D. C., October 4 to 6, 1032.7)

TUESDAY MORNING SESSION
October 4, 1932

The sessions of the Safety Section, American Railway Assaciation—Steam Railroad
Seetion, National Safety Council, convencd in the Flotel Washinaton with Chairman
C. T. Bailey. Chiei Safety Ageat, Oreeon Short Line Railroad, Salt Lake City, Utah,
presiding. The invocation was given by .. G. Dentley, Chesapeake & Ohin Railway.

Report of Committee on Relations with National Safety
Council ‘

‘ By ROBERT SCOTT
Director, Insurance and Safety, Atlantic Coast Line Railroad

Mr. Seott said in part: Your committee finds pleasure in reporting that much
satisfactary progress has been made in the direction of co-ordinating the work of
both scetious with the view of avoiding duplication of effort and expense and to the
end that the cause of safety micht Le advanced,

The first annual meceting of the Steam Raiiread Section, National Saiety Council,
was held in Philadelphia in Qctober, 1915, while the Saicty Section of the American
Railway Association held its first special session in Poston in September, 1921, Both
of these sections have heen functioning properly and well ever since they came into
existence. and have been & powerful force in the reduction of aveidable accidents.

On September’2, 1931, a meeting was held in Chicago at which there were present
members of the committee on: relations and ofticers of hoth sections. At this mecting
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in the stress of cconomy it has heen necessary drastic
and dark because the cconomiie depression ke
storm which has raged around us—but during all his stress, yvou gentlemen of the
Safety Section have carried the hanners of safety and safety first flying, and your
shock troops have heen supporting and defending them and there has been no let-up.
While there have been let-ups in other directions, there has been no let-up in this
safety movement, even with your depleted forees,
Now, as we approach the crest of the hill, the slogan “33 hy '33” foats down to
our cars irom the throats of thousands whose lives have been spared by the drive
for safety. T sce the light arowing clearer ahead and as we liit our heads and throw
back our shoulders, T see 5 smoother, broader, lighter pathway with more moderate
slope stretching away to the green meadows above. The storm clouds are breaking,

the warm rayvs of the economic sun are gradually coming through; doubt and despair
are nearing their end, :

ally to restrict al] expenditures,
pt our backs and shoulders bowed to the

. TUESDAY AFTERNOON SESSION
October 4, 1932
Report of Committee on Prevention of Hi
' Accidents
By H. A. ROWE

Manager, Claims Department, Declaware, Lackawanna & Western Railroad,
New York City

ghway Crossing

The speaker said in part: The Committee ‘is aeain gratified to he able ta announce
a furthier reduction of srade crossing accidents, fatalities, and injuries in 1931 s
compared with 1930, Thus we have had three eonsecutive years of progress in the
curbing of crossing crashes, the records heing as follows: 1131, total accidents 4.100.
kiiled 1811, injured 24571 1930, accidents 4.833. killed 2,020, injured 5517 and n
1929 there was a slicht reduction. .

The year 1928 was the peak vear in railroad crossing fatalitics,
the reduction of such fatalities has been 737 per vear, the 19
more Killed than in 1922, when the earciul Crossing
The outstanding accomplishment of erossing ncci(lcnlJ’c:luc!inn can be better grasped
when we note that motar vehicle fatatities o streets and hivhways in 1022
13,676 but in 1931 there was an increase of 18213 deaths ar 139 per cent.
this same 10-vear period there was an inerease of hat ane death

A very important feature of the committee work has been the carernl Crossiny
campaizn which has comtinued to enlist the interest amd conperition of many argani-
zations and the general public. This has been furthered by general publicity, the
resular posters initiated for this special campaien and other hiterature.

During the past vear the National Safety Conneil has heen active in its educational
campiixn for the prevention of accidems, and in e May, 1932, iscue. of the Natiorai
Safety News contributed a most useful and illuminating frontispicce.  The crossing
accident situation was stressed in the same issue of the Newes, and in many other
respects the National Safety Cosmicil has shown deep interest in cooperating in the
prevention of crossing accidents.

Opportniity is presented for a fuller eninyment of the facilities offered by the 41
Commumity Safety Councils assnciated with the National Safety Council.  Collee-
tively, 30 Councils reach 808.0:0 school children !

arough 3141 meetings. Railroad
safety representatives, cooperatmy with such local Councils, have an excellent oppor-
tunity of extending the gospel of careful crossing over railroads. These Councils

hold vast numbers of other meetings and should be regarded as icrtile soil.

since which time
31 record being hut one
campaizn was inangurated,

were
Daring
at ratlroad crossings.
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WEDNESDAY MORNING SESSION
October §, 1932

Report of Committee on Train Service Accidents

By D. G. PHILLIPS
Superintendent of Safety, The Wab

The speaker said in part :
sons injured, according to reg

ash Railway

In the year 1931, out of 3.099 fatalitics and 33,636 per-
worts to the Interstate Commerce Commission, 4,624 of
these fatalitios and 18,849 of (he persons injured occurred in train service accidents,
While it is trye that a large proportion of these fatalities occurred in grade crossing
accidents aud (o trespassers, it is also truc that over half of the fatalities to cmployvees
on duty occurred in what is known as train service accidents and about one-third of
the injuries 1o employees occurred in train service accidents,

We feel, thereiore, that we are justified in saying th
service accidents s probably the most important safety problem conironting us today,
as iar as accidents, in and around railrcads are concerned.

Under the heading “coupling or uncoupling cars or locomotives™ in 1931 12 persons
were killed and 394 persons injured, This may be compared for the year 1930, when
30 persons were killed and 604 mjured. The year 1931, therciore, shows a decrease

of fatalitics and 3§ per cent in the number of personal

of 60 per cent in“the number
be compared further with the record for 1920, when there

injurics: and theee may
were 131 fatalities and 2430 injuries due to this cause,

The principal reason for personal injuries under this he
cars, usually at g

Stepping in between moving
the knuckle has fully

made, to determine if opened, to adjust location of couplers,
or o adjnst the coupling or meoupling lever, with the result that they are caught
hetween the couplers; or perhaps due 1o tripping or falling whife periorming this
act. and are thus rup aver by the ear. Our remedy for correcting this dangeroys
practice is for each and every railroad to make a pasitive and definite, rule prohibiting
emplovees from going hetween moving cars when nearing ecach other, to exanune the

employees to see that the rule s utiderstood by them, and that supervisory officers
see that the rule js enjoreed,

Under the heading
were killed and 173 persons injured,
1930, when 7 nersons were killed and

at the prevention of train

ading is due o cmployees
time when coupling is about (o he

“coupling or mcoupling air o steam hose,™

. ' ..
which may ba combared with the reenrd for

232 injured. The increase of & per cent in
the number of fatalitics is decided!y recrettable, aithoush the record shows a decrease

ol 24 per cent in the numbher of injuries. The principal cause of cmployee injuries

tnder this head is due 10 their failure to proteet themselves by periorming this work
in accordance with the rules,

CThe remedy for (hic class of aecidents where car men
full and complete enjorcement of the hine sfunal rule
railroads. Raitroad mEnasements shond improve this
as efficient as posssible, The rule sihoul 4
S0 as to make sure thay §

in 1931, 13 persons

are employed rests in a
which s quite unifarm an all
blue sianal <o ae to make it
Iso govern. the placing of the biue sipnal

LIS in a lacation wiere it will serve the hest purpase as g
siznal to warn train, ensine and yardgmen whe might he guided by i, \Where en-

gine is coupled onte ciurs and traininey are periorming (hig woriz withent blne.
signal protection, they should ey permit themselves o get into a plaee where an
unexpected movement of the GUrs micht cauve an accident, without first netifying
the enzine man and fireman so as to be fuily protected,

Under the heading “operating  hand brakes,”

in 1931 there were 18 iat
and 824 persons injured, as compared with

the record far 1930 when
31 shows 2 decrease of 31
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It may he argued that no ane has time to dignify minor accidents by careiyl
and painstaking ill\‘('sti_u:ltiun. but the answer to any such argument is that i they
are investigated carciully and with sufficient thoroughness to bring ant any under-
I¥ing condition or sitnation which may exist, the time soon will come when there
will not be very many (o investipate, und We may rest assured that the occurrence
of major accidents wil] decrease just as rapidly as do the minor accidents, Further-
more, all cmployees involved are available for questioning, whereas in the more
disastrous accident important witnesses are often permanently  silent,

Raiiread casualties have heen deereasing  for years, although just what the
immediate trend s 1 cannot pretend to say; You may rest assured, however, that
they will continue to decrease, hut only if all accidents arc treated with the jm-
Poriance they deserve, Ag to the steps to he followed by the varions railroads in
this humanitarian work, these must be worked out for cach individual organization.
They all have the same object in view, the saving of life and limh, and do not
belicve that anything can impress itself to any better advantage on the rank and
file of railraad workers in the way ol accident prevention than tn have the investi-
gation of the minor aceident, reavdless of fts character, as thoroughly and pains-
takingly handled as the investigation of the major accident. The investigation of
the major accident obviously woyl( take niore time because of more facts to he
developed, ‘and more cvidence of one kind or another to he considered, but aside
from the question of volume there would appear to be no difference in the investiga-
tion itseli. The resull to pe accomplished is the same- in cach, and only by han-
dling it in the same manner can those results he hest attained,

WEDNESDAY AFTERNOON SESSION
October S, 1932

Value of “Safe Practices” Committees
By F. HARTENSTIEN
Assistant to General Manager, Lehigh Valley Railroad

The speaker sajd in part: In our efiorts to reduce the nomther of casualties an
the railroacs it hecomes natural for us 10 analyze their cuuses and if possible adopt
wavs and means to prevent repetition.  After acareiul study of this subjeet, and
considering that 73 per cent or anore of the injuries that occur on the railroads are
the result of wisafe practices, it appears 1o be in order 1o make a change i oor
salety organization that is adaptable or mare in eeping with the causes which are
responsible for producing tnsatisiactory safety recogds. With tie Lope and ¢x-
pectation thay a change in tie name of sajery committees {o that of “safe pricices
committees,” will e conducive of herrer results, it s recommended 1o the memiers
of the Section that sueh 3 chinge he made, '

The chanee js fecommended jor the nurpose ol inspiring CArCLn Ciplayees whi
are dependable sATety workers (o caution their Co-workers when they ahserve them
doing anvthing that s liable ta resuit in personsl mjury,  Ajco, to maore clearly
instill in the ninds of Committees and orher employees that the cinses of the
majority of personal injuries o (i railroad are irom unecessarily taking chances
and their discontinuance wil} be a larz? contribittion 1o (he 2ul that we are Stryg-
gling to make he the end of the year 1933,

I it is decided to chante the name ol committees it should e understaen] that
reporting any unsafe conditions observed on railroad Property nmst not e dis-
continued, hut a careful analysis of tire records indicate that 5 very semall percentage
of our injurics occur from defects and untavorable conditions, and il change
sugeested should direct (he attention of ofiicers and emplovees 4 the read renson

-for the majority of railroad accidents,
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4 428 Teweenty-first Congress—Netional Safety Council ,
)
of train, a trainmun may go over the running board if necessary to get on top of i
. the train to extinguish_ fire or pass signals,  If anything should develop on the :
engine requiring getting out on the running hoard to fix it, and such work cannot ! mi
be deferred. the train must stop between stations to permit it to be done. : ?:
THURSDAY MORNING SESSION ; e
October 6, 1932 . o l’l‘l’:
Power Apparatus in Maintenance of Way Work :}:é
By LEM ADAMS : the
Engineer, Maintenance of Way, Union Pacific System wit
The speaker said in part:  The maintenance of way cmployees on any railroad : is :
are constantly heset with hazards of accidents.  \When the motor car is sct on the . per
« track for the day's work there is a potential hazard of being struck by a train. an ’ of
3} automobile at a grade crossing, or another track car. Ience we surround them : wor
£} with innumerable rules and reaulations to safeguard their movements. . ten
IR Men in this branch oi railroad service must constantly be on the alert to protect { mats
a1 themselves.  Their tools are watched closely for the smallest defect that might ‘ 1
§ result in injury irom particles of fiving steel. and the very hest stecls and  heat and
:- ; treating methods are used to provide tools that will be as nearly fonl-proof as ! ccot
. possible. ] : per
Yet with all these precautions, we still have accidents.  Perhaps a rajl is struck . part
with a spike maul when a spike is not properly hit. or sledge hammer fails when : sam
striking a track chiscel jn cutting a rail, and we have a cut or eve injury from flving . K
steel, or an adze striles 2 lmot in a cross-tic when adzing for pauge and o oot is lene
cut. Or perhaps a bar slips, or the trip gives wiy when operating a ratchet iack plae
for spotting track. and we have a broken arm or other serious injury. These things . potn
are especially prevalent when laree zroups of men are working in a rail renewal i ing
Y or ballasting gane, _ met.
X With such a picture hejore us. we maintainence of way men have for veuars been : dur.:
; thinking in terms of machinery to do the more arduous and dangerous operations. . feet
i Then. ton, we were thinking in terms of cificiency, for safety and efliciency tsually rail
' go hand in hand. . ratls
H (The spealier then showed a score wr more of lantern slides llustratine various . pros.
oY types of power equipment employed in maintenance of way work.) : |
vl This set af equipment s one of our best saicty azents. However, alj power . niss
; eperated tools are miortunately not the safest to use, althoush ey are creat lahor dent
: ‘ savers.  Some tools in this clase are the power zaw. the sandblast for cleaning sur- \.
faces preparatory to repainting, the power drill jar cither rail or bridpe work, and i don.
many athers—but efiiciency  and accuracy of work demand their yeo, and with : and
nroper eare on the part of the operators tiey can be handled safeiy, the -
. . ' . i cific
Planning for Safety in Track Construction ; to n
¢ .
By FRANK R. BRADFORD ; sl
. B sim.
Dircctor of Safety & Fire Prevention, Boston & Main Railroad : IR
The speaker said in_ part: My object in being here is 1 show vou a picture . spe-
iliustrating one of the modern metheds of main Line rajl renewal. The operation, i the;:
which is notable in many respects, s the outensme of the idea that the old estab- ! proj.
lished methods of rail renewal were to Jonger justified from the standipoint of 1 the
cconomy, advantage of the operating department, or safety to the maintenance of ¥ thes:
men, ' < part -
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(1m Avoiding Letting men excited by unnecessary hollering an the job, ete.

(11) Iave an laborers examined as 1o physical condition before

The report of the resolitions committee was then presented by 7,
Delaware & Hudson R:lflm:ul. Chairman, and two resolutinong were formaﬂ_\' pre-
senteed and adopted by the Section delegates. ’

The first Was a resolution of condolence upon the death of T Flanagin, Manager,
Safety Department, Chicaga, Alilwaukee, St. Paul & Pacific Railroad,

The sccom resolution acknowledged with thanks and appreciation efforts of all,
who had participated ia making the Washington Congress Session sticcessful,

Report of the Nominating Committee

The report of the tellers who canvassed the - clection of officers for (he Section,
was made by J, I Heavey, The Eric Railroad, an announcement was made of
the election as follows ;

Chairiman of the Section—Charles E I, General Safety  Agent, New York
Central Lines, ’

First I"fﬁ*-C/mii'm(m—C. I.. Lamemfnc, General Safety Supervisor, Great
Northern Railway, .

Second V{r.--('/.-airmm:—H. A. Parish, Assistant 1o General Manager, Chicago &
North Western Railway., '

Members selected far the Commiittee of Directions for the FEnsuing "ear:

Eastorn Trrrifory—F. Hartcnslein. Assistant to General Manager, Lehizgh Valley
Railread: H. A, Rowe, Manager, Claims Department, Delaware, Lackawanna and
Western Railroad.

Neiwe England Territory—C. N. Wondward, Assistant to General Manager, New
York, New Haven & Iartford Railroad,

Southery Tcn':'/nr.\'—Ruhcrl Scott, Director Insurance & Safety, Atlantic Coast
Line Railroad, .

Caviadian Teriitory—y 0. Beck, Dircctor, T7jper Aid & Accident Prevention,
Canadian National Railways,

Members of qhe Commitles oy Namination for the ensuing vear: F W. Curtis,
Superviser, Safety & Fire Prevention, Denver & Rin Grande Woestern Railroad,
Chairman; 2. G. Evans, Superintendent of Safety, Lonisville & Nashville Railroad:
C. T Larsing, Supcrintcm]cnt of Saiety, Missonri Pacific Railroad: F. M. Metealfe,
Superintendent of Safoty, Northern Pacific Railway: J. C. Prau, Supervisor of
Safety, The Redding Conpany.,. .

The cinsing minites of the Session were devoted to the introduction of the new
chairman, Charles T, Hill, and o Appreciative and culogistic remarks concerning
the services rendered by oilicers of the section during the past year,
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