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2 proper staff, and not by some enthusiastic person who has not been trained for
the work. Why not use more registered nurses in the smaller plants? The registered
nurse is much better qualified to imterpret 3 physician’s plan of niedical service thaa

any iay attendant,- .
Much depends upon the physical condition of the employees, I am of the opinion

" that the physician, by reason of his professional attainments, is best qualified to handle

some of the problem cases among employees. Mental symptoms, brought about by
worry over home affairs, quite often produce accidents. In many cases the fcar and
wocry of sickness in the family can be greatly aifayed 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 2 man shall

-return to his regular employment after injury, and this decision should not be in-

fluenced in the slightest by its possible afect on any “no-lost time accident” contest
oc 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 employees being urged unduly to return to some form of work merely to
prevent the marking up of 2 lost-time accident. Nothing should be allowed to inter-
fere with the employee's welfare. The physican has every motive to return the
empioyee to his regular work as promptly 3s possible, but his higher duty is to
conserve both the physical and economic welfare of the employee as weil a5 the
emmpioyer,

The safety director has need of the medical service, and the two should earnestiy
co-operate and seek to bring about a mutwal feeling among the employees. Both
departments are striving by ail possible means to prevent economic waste chargeable

TUESDAY AFTERNOON SESSION

October 4, 1932

The delegates first attended an informal funcheon, and then gathered for the after-
noon meeting in 2 Joint Session with the Metals Section. This session was devoted
to a symposiam on the dust problem in industry., Chairman Greenburg immediately

introduced the first speaker. .

Tu- -2y

lso T s
RN

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

Director, Saranac Laboratory for the Study of Tuberculosis, Saranac Lake, N. Y.

As lony as men have worked in stone it has been appreciated that an unusuaily
farge proportion of them suficr from disease of the iungs. It was natural to assume
that such disease would be caused by the dust generated, and this belict was strength-
ened by the discovery of black, grey or red pigments in- the lungs, somctimes accom-
panicd by the formation of scar tissue,

The term, pncumonokoniosis was introduced to describe the tung pigmented in this
smanoer. With further observation pathologists attempted to classify various forms
of pneumonokoniosis on a basis of the type of dust inhaled and such mames as an-
thracosis, siderosis, chacicosis and cven byssinosis and tobaccosis made their appear-
adce. It was recognized that some forms of the disease were -atténded by severe
symptoms and result in death but there was no correlation between the clinical and
pathological pictures and the causative dust. Tinally, statistical study demonstrated
that of all kinds of industrial dusts silica generally produced a definite type of discase
with a characteristic p:\ﬂlologica{ fesion and complex of symptoms.
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. Tofb)' the clinical entity known s silicosis is one form oi pueumonoknniosis which
is quite clcariy defined. Morcover, within tise last thiree or {our years asbestos dust
has aiso been shown to produce amother specific type of reaction attended by symp-
toms differing in some respects from silicosis. .

The other forms of pneumonokeniesis still lack complete definition. The wide-
spread use of radiography has brought together a mass of descriptive data from indi-
viduals exposed to many kinds of occupationat dusts but these findings have not yet

been carrelated with pathological anstomy, chemical studies of the tissues and de-

taiied analyses of industrial atmospheres. There is 3 tendency to assume that many
of these pulmonary changes are duc 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 about them when the pure types of dust and their various combinations have

" - been studied in human beings or in experimental animals.”

For the sake of clarity no mention has been made of the inicctions which so fre-
qoently complicate some forms of pneumonokoniosis. In the prebacteriological erx of
medicine the use of such terms as “grinders’ consumption” and “miners’ phtlisis”
refiects the popular association of pneumonokoniosis with tuberculosis. The names
weve justificd both by clinical and pathological observation for it has been subse-
quently shown that, in silicosis at least. a super-imposed tuberculosis may cause death
in perhaps 73 per cent of the cases, Some observers even o so far as to state that
silicosis itself does not develop uniess the jungs are previousiy damaged by a latent
tuberculous infection. This is prabably an exagperation, for typical silicosis can de
produced in the cxperimental animal by the inhalation of siliea without infection.

The roie of asbestos dust as an excitant of tuberculous infection is not as clear
cut as that of pure silica. \Vhile there are numerous reports of death in asbestosis
due to a terntinal tuberculosis, nevertheless surveys of living workers haye {ailed to
demonstrate any excess of such infection. Simple antheacosis is taiud to prevent tle
progression of tubercnlous infection. Statistics from coal mining districts do show 2
tuberculosis rate much lower thian that “normal” for the age group. As vet corroho-
rated experimiental proof of protective action of coal against tuberculous infection
is lacking.

Not oniv the tubercle bacilivse but other bacteria scem to develop with speciai
facility i the tissues previously damased by silica. For cxample, the pneumonia rate
among silicotic native lahorers of South Africa is many times that in ron-silicotic
natives living under similar conditions. In coal miners, likewise, pneumoniz is a
comman and often fatal complication. .

What hias been szid of the esfects of inhaled jmorganic dusts woull indicate that
the reaction of the tissues is not merely a response to mechanical irritatian by par-
ticulate matter. Today it is generally accepted that the injury is chemical in nature
and that ouly certain of the comwmon types of iudustrial dusts possess properties
capabic of exciting reactio. In the cases of silica and the silicate of magnesivin or
asbestos the siightly alkaline body fluids probably cffect 2 slow sotution of the sust
particles liberating silic in colloidal form. This substance irritates the conucctive
tissue cells which respond by multipiying. The result is-an overgrowth of the sup-
parting iramework clements at the expense of the more delicate cells specialized for
specific functions. . . )

For these two types of dust the character and form of the pathslogical chinges
has been carciutly worked out. In silicosie the cssential tissue change consists of
nodules of conneetive tissue which develop first in the lympoid tissues situated in the .
drainage apparatus ‘of the lunas. These nndules interfere with -the physiological
temovat of foreign bLodics and subsequently iubmled pasticles zecumnulate in the
framework af the lune itself. Such reaction gradually decreases the normal clasticity
of the organ and eucroaches upon its functional elements. As a result the cardinal
symptom of the discase, dyspnoca or shortness of breath develops. Because of the
excessive amounts of scar tissue formed 5n the Jungs the right side of the heart
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s cncounters increasing difficulty in foreinig biood into the organs. T an attempt to L {erent
] . compensate the overworked heart inuscle becomes thicker and heavier and uuless . excess
- infection intervenes the time eventually arrives when the heart fails and death occurs . p.ure s
- . from this cause, : variet
™ 3 o The reasous for the prevalence of infection in the sificotic lung are not altogether ! silicen,
L ! clear. It is obvious that wien the drainage system is so obstructed by nodules of ! Fina
i 2L B l scar tissue that more dust particles can only be removed with difliculty, the same must i slowle
el s4ns BRI . be true of bacteria which may be inhaled. As 3 consequence they remain in the H to the
Il L H lung and set up progressive infections. But this is not the whole story. The silicotic v 1? the
B SRR tissue apparentiy otfers 2 peculiarly favorable soil for the continued muoltiplication : “" it
KA X ; of tubercle bacilli and perhaps other bacteria. Experiment has shown that even at- ﬁf lm.
: tenmated organisms of this type will produce rapidly {atal tubcreulosis in a silicotic d":,‘, g
. fguinea pig. Furthermore, inhaled silica dust will cause a pre-existing latent tuber- .. deveicp
culous focus, harhoring a few attenuated bacilli, to hecome progressive and spread. gestion
The cause of this effect upoa tuberculous infection has not yet heen ascertained but trations
probably it is in some way associated with the death oi tissue caused by the toxic This .
silica. Associdted with this factor is an increased activity of the phagocytes which Attentior
“are stimulated by the irritating silica so that these ceils tend to migrate rapidly and “; an i
carry tuhcrele hacilli into previousty uninvolved portions of the lung, of that «
‘Asbestoy dust. perhaps because of its fihrous structure, is not transported very far ;:ot::; 'l;

;
i
|
within the lung. It tends to lodme aloagw the wails of the finer tuhes and little of it ix
removed by the Iymphatic drainage system. Tissue reaction, probably initiated hy the ‘
soiution of the fibers, occurs in their immediate vieinity., As in the case of silica this o Th
reaction consiste of an overgrowth of the connective tissues which is fater transformied {- e
into leather-like scars. . .
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Aluminum oxide will serve admirably 2s an example of a nou-siliceous dust whase
particles are as hared and sharp as those of crystalline silica. When 3 measurcd

quamity of such particles, I to 3 micra in diamcter, are injected into the car vein of a = .
rabhit the njority of them conie to rest in its liver and splcen. There they remain, s Sanita
apparentiy harmless, coilected in large phagocytic ceils and producing no reaction of ’ The sr
the conutective tissues for at least two years. Injection of the same quantity oi the capacity
* samic sized quartz particles excites the formation of so much scar tissue that the chemicai
functional clements are alnost completely destroved and the organs are reduced to the dust
nodular masses of leather-like consistence . One o;
Carbonumduny, the carbide of silicon, when inhaled by guinea pigs for periods as dust inhz
tong as four vears, likewise fails to excite significant overgrowth of the conncctive health nz
tissues. It produces oniy a low grade inflammatory change with no aoduies. maining c
Instances such as those cited constitute the hasis for belicving that. the celliular exaniple
response to dust particies is not due to theie hardness and sharpness but to chemical such as -c
substances liberated by the action of the tissues upon them. The case for solubility Wit tuber
has not heen proven dircetiy. for the detection of soluble silica in the tissucs osfers i nuch les<
technical difficnities which taday are unsurmountable. Nevertheless this substance is :. true of e
kuown 10 be a cclf poison and in weak concentrations it will provoke an overgrowth . miarhie ds
of the connective tissues. . . titthe lung
Mention should he made of the effect af inhaled coal dust. Most city dweliers : - quartz co
hreathe in sufticient quantities of this material during an average life-time to pigment : readily,
tonsiderahle arcas of their lungs. Deposits of grey or black dust will be found alone * - . So ta 3
the course oi the lymphatic drainage system but this pigmentation is assaciated with . for an f '
little or no new mrowth of connective tissuc. The coal miner's lung is much blacker - paren }: £
but in nast instances it afso develops no deforming scars. When such reaction docs . T It i ¥
occur analvsis usually reveals appreciable amounts of silica in the lungs, The presence by th now
of excessive quantities of carbon dust apparentiy influcnces the localization of mad- . Size © hh"’
crate amounts of silica so that the latter is not deposited in nodules as in pure silicosis R “,?: the
but in streaks along lymph vessels as pure coal wouid localize. - 2 ith re
Coal miners’ fibrosis, due to relatively small amounts oi silica, is therefore dii- v Pparent :.
R greater qu.
: of the atm
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ferent from that of the pure quartz worker. \When the amount of inhaled silica is
excessive, the effect of the coal is negligible and the reaction approximates that in
pure silicosis. There is said to be more reaction to hard coal than to the bituminous
variety but there is evidence to suggest that this is due to the greater amount of
siliccous rock which must be worked in mining anthracite coal.

Finally, consider the silicasis of granite cutters. This develops sotnewhat more
slowly than that of the pure quartz miner and it has been nuaintained that this is due
to the relatively small amount of uncombined silica in granite (25 to 40 per cent),
But it is befieved that other components of the glomerate grasite may necutralize or
at least inhibit the effects of the silica so that only after prolonged exposures to
high concentrations does sigmificant reaction occur. While typical silicotic nodules

"develop in guinez pigs inhaling pure quartz ior a year, not even the earliest sug-

gestion of nodules have appeared in the lungs of animais inhaling comparable concen-
trations of granite (40 per cent silica) for four years.

This brief discussion of some of the probiems idvolved in pneumonokoniosis draws
attention to the limitations of our present knowiedge. It indicates that the reaction
to an inhaled dust is determined by the chemicai and prohabiy physical composition
of that dust. It emphasizes the need to further study of difierent types of dust both
in the pure state and in measured combinations, The vitimate aim of such a study
should -be the neutralization of the toxic action of sucl dangerous substances as silica.

STt o 1- ‘-‘\*&A-

: The Dust Content of the Atmosphere in Various Dusty

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

The speaker said in part: The propertics of a given dust which determine its
capacity to produce puimonary pathology are, the nature of the dust, that is, its
chemiical and mineralogical composition, its particie size, and funally the quantity of
the dust dispersed in the atmosphere,

One of the outstanding results of the last 20 yecars of rescarch in the fdd of
dust inhalation is the dmonstntion. of the fact that. it general, the degree of
kealth hazards associated with the ishalation of any dust 2il other factors re-
maining coustant. is dependent upont the mincralogical composition of the dust, For
example, it is now weil ecstablished that.the inhalation of certain types of dust,
such as gmranite dust, will in time produce hAbrosis of the lungs, at times associated
with tuberculosis. In other cases exposure to cust nay resuit in the production of
much less filirosis without notable tendency toward subscquent tuberculosis: this is
true of cement dust. And finally, there are certain types al dust, as typified by
narhle dust, which in the gquantitics and lenuths of exposure so far observed produce
little lunz flrosts.  [n general, it has been found that thase dusts whicly are high in
quartz content are the oues which produce a disabling fibrosis of the lungs most
readily.

So far as the size of the dust particle is concerned, it is apparent that in order

- for any given dust to produce injury to the lungs, it mbst gain access to the

parenchyma of the lung, the site where the harmful effects of the dust take place.
It s known that nnt all of the particles of inhaled dust gain access or are retained
by the human lung. In this connection it is of hnportance to have regard to the
size of the dust particles present in the industrial atmosphere.

With reference to the quantity of dust present in the air of a workroom it s
apparent that when the dust concentration is high the exposcd person will inhale 3
greater quantity in @ 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 fibrosis
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: © §a partially dependent vpon the rate it which the dust #5 inhaled, this latter item It has b
. plays an important role in predicting the refative danger of different cuvironments. . ; .

T Hence the need for the evaluation of the quantity of dust in the industrial atmos- im'cmm n

: phere is ohvious. : arger pant

: Rescarcht on the problem of industrial dust inhalation has indicated that so far as ; - Freater tha:

: their fibrosis producing qualities are concerncd. dusts may be divided into thiree : :»ag:rg;f.

, ! “groups: (1) those composed completely of combined silica, that is silicates, such i ourselves <

: as pure asbestos; (2) those containinz irce sifica in the crystalline form known as ) ensi w

< quartz, {granite contains approximately 35 per cent of quartz): and (3) dust con- mension.

Fe ) : taining iree silica in 2 non-crystalline form such as diztomaceous earth. In-general, In order
RN it has been found that the harmiulness of 2 quartz containine dust is in direct . access to th
: proportion to its quartz content, For this reason. in attempting to evaliate the ) in the dust

o3 IR harmiainess of a dust, it is of the utmast importance to ascertain its exact min- “ . may be obts
L1 R eralogical composition. . instrument .
oty It has been our expcricnce that to determine accurately the exact mineralomical : p{tenc duse .
. composition of a dust one should resort t0 a combined chemical and petromraphic : slip may the
A - analysis. By tio other method have we found it possivie to determine the amount . In another :

i of quartz present in a given sample. In certain instances. such as when one is . tion: the p3
i dealing with 2 mixture of quartz and pore potash feldspar, it is possible to deter- . . means of a
. mine the amount of quartz present in swch dust merely by a chemical anaivsis. M measurements

However, most dusts witich come into question are mixtures of quartz and silicates. : may be grou

. Take granite for example. The averace granite is made up chiefly of three min- . curve i3 easil
erals in abosot the followine proportions: feldspar 60 per cent, quartz 30 per cent. ' As pointed
and micz I3 per cent. Chemicnl anaivsis shows that this averaze granite contains i o atmosphere ’;‘
70 per cent of silica. Of this 70 per cent. 30 per cent is present as quartz (free i the injury wi.
silica) and the other 40 per cent is present as combined silica, in chemicat com- - : From the ;
hinatinrn with the other minerals that make up granite; it is possible to determine M quaatitative i

thiese propoctious onty with the aid of the petrocraphic microscope. . - #aze range of
We find in practice that samples of dust settied out of the asmosphere at the .. = requiring Qrs
hreathing level of the worker serve admirably for hoth chemical and mincralogical v- will depend ..

determinations. Tahle 1 presents the quartz content of dusts obtained in various - tf:; t‘efracti:'\c.:
ohserver. W

tndustries which we have studied.

. industrial hyry
TABLE 1 . the dast conte:
. . and certain i,
Percentage of Quartz Present in Various Industrial Dusts : “This differenc
td .
Kind of Dust . Pereentage of Quartz ; onc-kilf and :
such normal
Rock drilling dust (bituminous ccal mine)...eevvanee. 34.0 . fuination the
Granite cutting dust, .o veemiiemiiieniicanrannacnanes 332 - in ali air,
Rock drilling dust (anthracite coal ming).cocieneere-. 310 So far as
" Brass foundry dUSt....iseeccaeiiiiiiicnceraioincnens 19.0 by the Sour
Dust from raw mills in cement plante..eevoeeennsnenne 6.5 dimension are,
Siate milt dust (Vermont red siate).eiaoienneniaao... .30 size limit of r,
Silverware polishing dust..coesircrcrcrecseronsscvsess 1.7 . who exaniiney
Anthtacite coal duUst.cviiieiairiimiiriciniiieraincions 1.3 .. sificotic lung, ;.
Bituminous €03l dUSt,.vueeeevrencnonsersoncansscnsose s i and about 36 ;
Cement dust ...veevienninnacvnnnnns B 10 ; majority of th:
Slate mill dust (Vermont green slate) . oeeeveeenceoces trace - The a.edian si,
. Tale mill dust. . .ooiiiiniiiiieriiiiiiiiiiiciiiaenens none v in comparing 1"
Marble Cuttin®g dust....oecveeeariervanseannennanoans none to. ticles measurea
5 mills, found a

It is evident from this table that rock drilling occupations in the coal nuining
industry and certain occupations in the granite cunting industry and in brass foun-
dries would be in the hazardous class as judged by the proportions of quartz in
S the atmospheric dust,

by Navrogordat
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It fas heen demonstrated that particies of dust of a size mreater than 10 to 12
microus in lonmest dimension are very seidom found in the {ungs. This absence of

larger particles is partly due to the fact that the numbers of such particles-

greater than ten miicrons in size present in industrial air is, as compared with the
fower sizes, comparatively small; {urthermore, 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 microns in longest di-
mension.

In order to ascertain whether or not an industrial dust is -capable of gaining:
access to the fungs, it is necessary to know something of the size of the particies
in the dust' under consideration. In practice ilie 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 is that the Owens apparatus projects the atmos-
pheric dust in unaltered condition directly on a microscope cover-slip. This cover-
slip may then be properiy mounted and examined by any one of several methods.
In another method a microphotograph of the dust is made at a high magnifica-

_tion: the particles revealed on an entarged print or screen may be measured by
means of a millimeter scale. No matter which method one uses for particle-size
measucements the results may be treated in the customary manner. The-particles

- roay be grouped in classes according to size, from which a percenmtage distribution

curve is easiiy obtained. -

As pointed owt earlier, 2 knowledze of the quantity of dust dispersed in the
atposphere is very important, since with any given dust the rate of production of
the injury will be dependent upon the totai quantity inhaied.

.. From tha, practical hygienic viewpoint, the particle count is at present the best

Jqunitaticd index of the decree of atmospheric pollution. The decision as -to the
size range of the particles which should be included in the dust count is a question
requiring careful consideration. Qbrviously the size of the smllest visible particle
will depend on the magnification and type of illumination used in the microscope,
the refractive propertics of the dust and to some extent on the visual acuity of the
observer, \We must bear in mind that our chief interest in this problen: is in the
industrial hypienic aspect. Primarily we are interested in differentiating between
the dust content in the ordimary normal atmospheres, not yet known to be harmful,
and certain industrial dusts which are known to be associated with luny damare.
This difference is sharply marked so far as the dust particies between approximately
one-half and ten mictons in diameter are concerned; but the diffcrence between
such normat and abnormal air is masked and lost wihen we include in our deter-
mination the particles of ultra-micsoscopic size which are present in vast numbers
in all aiz,

So far as the upper limit of particle size is concerned it has been demsonstrated
by the South African studies that particles greater than ten amicrons ia longest
dimension are, as a rule, of necligible importance. The data concerning the lower
size limit of potentially hazardous dust is not so conciusive. Moir of South Airica,
who examined microscopically 120 dust particles obtained from two specimens of
silicotic une, found that only 13 per cent of the particles were less than 0.3 microns
and about 36 per cont of the particles were less than one micron in diameter. The
majority of the particlcs, 60 per cent, were between one and three microns in size.
The median size of the dust was found to be 1.2 microns in Jia'metcg'. Drinker,
in comparing the size frequency of the particles measured by Moir with the par-

- ticles measured by him of the dust found in the sputum of men cnployed in ore

mills, found a close correspondence.
by Navroecordato. .

In conucetion with the fower timit of -particle size of dust of patholoical sig-
nificance the following pertinent question arises: Aside from the evidence direct
or indircct of the non-retention of minute particles of dust by the lungs, what

These findings have also been corroborated
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~ o Rrad =3 : . '
K A EN | st
v A4 H TABLE 2 ma«
R <1 Y DA Yo Average Dust Counts in Certain Dusty Trades g%
o 2] - ne
: COREIN thar
LA wad o Dust exposure Average
< ¥ BET inmillions = percent of ! ;_‘
'3 v Y {ndustry and Occupation of particies quarts in
. S5 - per cubic joot dust ;:::
P 53t I Taie Mining and Milling: None T limie
3 A Jack-hammer deillers ..ooviiviniiiirieniiannenne 2,160 None A - mett
K k. - Packers Lociiiiiiiieiiiiiiiiiiiiiiciicrviiees. ™ S0 None .. of d
Pk \"g‘ i UEKErS 4iesuniesiieeteiatineceniorcarracannass 45 Nane . hich
) b S Crushermen and orlindermion. .oeeecieenervennnns 14 None . finde
- ... ool Slate Finmishing Mills: 3 Heal
R £2 ! a2 PP E.1713 3 . beine
2 Lo3ders .oouiererniecnoenciairncectssvanasenenon 276 3 Du
- Disc ¢crusher Oeralors..ceerecqovasansnssorsemsee 312 3 -_;:_ hazar
BNy Quartz Grinding Plaat: - X L sumn
Mill OPIRIOrS vivuenvevervnecscrenvesnacesoanens 173 99 - indust
y LabOrers .oceevvircncacnescccsnanesrocassancnves 83 9 “ mines
i Packers .i.cecsreereneicriiiiinaaieiaianianeras 55 2 - indust
0o - Granite Quarrying and Finishing: 35 B grind
“u 3 AT Leyner drillers .uveeeeiccverevancnnnecavoacarens 144 as * tries §
a3 i Jack-hammer dritlers ...viiiiiiciriinairacanians 112 kE most 1
A A Hand {?’eumaﬁt tont finishers...o.oiiiciiirnnein » 33 . o
A oivd :;l . Machind pnerimatic tool finishers.....olviveeraanas Ja 3§ Lo
AGIY GRS Plue drilters ....... eeatteererererenesanann 7 3 5y
; L Attendant Tabor (indoors) .. vievrevsrenianiinann. 17 3 -1 -
2 B Anthracite Caal Mining: 1.3 ; .
i BN o Miners and helfers ,:ovenveerreensiiienencanannn 232 1.5 { St
R Sy . | ANSAANE 1IOE < eeiaerneeaaeneaanienaneess 31 1.5 ;
32 5 e Bituminons Ceal Minine: 1.2 Ite
> G Coal cutters and loaders. . ivvviinnivavarananroees 112 1.2 ] .
F 3 ot Attendant 1ah0r coveseesorvartineisecastasascsans 4 1.2 3 m the
b K17 IR - : more v
STk ke e Marble Cutters cvoeveeivananseiatiiaesriencraaconaas 33 XNoue ard. &
i ALY ] Cotton Cloth Manuvfacturing: . . Noue ard, &
535 - Carders ..uuvevesverasrenmcorsrressennsscennansas 9 Neome N
R A d, Weavers and SPIACES. . voveeerueearenernnans 3 Nang rer -
: 5 SRR Silvervare Manufacturing: : 1.7 knowa
s “ Dusty 10ades Loevieiiisannainan. tneatsrarrovens 5 1.7
A i Non-dusty tracdes . cviveereririiseieaeeraneensnin 2 1.7 The
: . - - loss o1 .
evidence is there that appreciabie pereentagpes of ordinary industeial dusts ever - Jahans
fragment inta those minute sizes less than 05 microus in diamwier? The best - dollar.
answer 10, thic question would be fata of actual measurement of such dust.  Une tzation.
fortunately we have but scant pubdlisticd data ou the particle size frequency of dusts Mine
in tiie air of industrial establishments. Ian 1929 [ehnel made some particle size compe..-
measurements in connection with, the dust study of hard reck deilling in New T ing to -
York City. He reported the Andiugs on three samples. which showed the dust other ol
which was less than ! micron in size to vary {rom } to 13 per cont. Most of the . agains
dust in these fard rock drilling operations was hetween 2 and S miicrons in size. ¢ has g
. Badham, in studying the dust hazard among sandstone workers in Sytner, Aus- N Ie is
{ ! tralia. measured sone 16,000 particles of dust in the air of work places and Jound pay ma:
*‘?«x t that 67 per cent of these particles were about 1 micron in size. In a particle size . Stran.
S . a e e e
A SRR RPN C g
Rt RN e
L A
EEILRE v
3 o4 b
: )
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: MR
s stwly of twenty-five samples of cleven different kinds of acrial inrustrial dusts ,hn[
i made by‘tlte filar microrpcter method at a anagaincation of 1,000 diamcters, the ;
. . i speaker found that practically all of the dust was less than 3 microns in size. .
. ; Ouniy 2 per cent of the particles were less than 0.5 microns, 21 per cent were less ¢

re Average i thant 1 wmicron, and the majority of the dust, 71 per cent, was found to be between : l

. percentof ! [ 3nd 3 microns in diameter., :

e quartz in © From all of the evidence thercfoce, and in the absence of conclusive prooi to the 8
~t dust { contrary, it is apparent that we neced onty be concerned with those dust particles .. ,’j
- . : . between one-half and § microns in size, and irom a practical standpoint the lower i

None : limit of particle size to he counted may well be taken at ahout | micron. Many RER
I‘{ON . metiiods have heen devised and used for the purpose of determining the quantity L 11
None of dust in 2ir. Suffice it to say that for the purpose of dust sampling in either [ 1
*\{0"3 high or low dust concentrations, the Greenburg-Smith impinger apparatus now = }4
None . finds wniversal favor. This instriment has been used by the United States Public d ;}
3 Health Service in all of its dust studics during the past nine vears and is also < b
3 . being used by other workers in this field in this country aud abroad. Hist
3 During the nast nine years the writer. has made numerous investigations of dust NETE
3 ) hazard in many industrial establishments throughout the country, In Table 2, a. ' ,—,
99 . summary is presented of the averzge dust content of the air in a few of these dusty s

9 ) industrics. This table clearly shows that the highest dust exposure was it the talc b I(
99 - mines, siate finishing mills, quartz grinding plant, coal mining and granite cutting u 5{2
9 5 industries. Ouwing to the high pereentage of quartz present in tive dust of the quartz RIS
35 . grinding and granite cutting plants. as compared with the dust in the other indus- . o '13.
35 I tries listed in Table 2, quartz grinding and granite cutting are revesled to be the. " ‘!:
35 ¢ most hazardous of the occupatious we have stydied, TN

35 i w - RN B APEE- HE

gg ! Clinical’ and Statistical Aspects of Silicosis_ P

1.5 ' By ALBERT E. RUSSELL, M. D, F. A. C. P. " it
I'é " Surgeon, U. S. Public Health Service: Surgeon, U. S. Bureau of Mines, au I:R-'
}~2 ; Washington, D. C. ;Etl!i‘%}_}
- H '3 p4
1.2 ! It would be difficult to estimmate with any demree of accuracy the number of people "S"", .
1.2 in the United States who are engaged in dusty trades. It s evidest. however, that - u 0% 3
None . more people are exposed to dust, which constitutes the greatest single txdustrial haz- RN
None ’ ard. than is geucrally supposed. Certaiu ‘dusts comain poiscataus clements, such as g
Noue lead, arsenic, mercury, cte. which give rise to gencral conditinns resuiting frem :,‘; 1=
Nore - their absorption. This paper .however will deal only \\'lt?t those dusts which are v E
1.7 . . known to. be direct iactors in the production of pultonary discascs. }; }E _*
- 1.7 . . ' Economic Aspects of Silicosis T 'ﬂi’?
1. . The cconontic problett presented hy silicosis is tremendens.  The sufiering and i;"'-E‘R.r
loss of life due to it cannot be adequately measured. In the old mining arca around Flin g&

zial dusts ever " Johauncsburg, South Africa, during the period 1911 to 929, more than 23 mullion bl s

ter?  The hest dollars have been paid in compensation alone, The costs of medical care, hospital- ; Ny FI =
uch dust, Un- f ization, and legal proceedings further augment this enormous tigure. . i ;E =

Juaency of dusts ' Mines in Austealia arc reported to have been bankrupted by payment of siiicosis W ’1'7

e 'nam"c!c stze contpensation. [ know of a company in our own country which has claims amount- . i'}*'-' b N

Ceiling in New ing to more than a million dollars ifor disability due to dust inhalation. There are H ,?'qz;‘

«awed the dust other plants in the East which will he bankrupted if all the claims which are fled 47 1iss

Mo-s:' of ’the { " against them are allowed. In most of the industrial states the number of clanus filed e :

nmcrons in size. H © " has greatly increascd in recent years. . . Ay

. Sydney, Avs- . It is clear that dust-prevention work, like any health-promoting activity, would T T

* aces and found pay many times in moncy, good health, asid cffcient operation. AEn

" a particle size ; Strangely enough, only during the past 23 years has dust received much attention ! { ?;
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TWENTY-FIRST ANNUAL SAFETY CONGRESS
NATIONAL SAFETY COUNCIL

By
ARG
w

Safety Section, AR.A.-Steam
Railroad Section, N.S.C.

ar

Section Officers 1931-32

Chairman—C. T, Bareev, Caief Saiety Agent, Orenon Short Line Railroad.
First Fiee:Clairman—C, E Hut, General Saiety Agent. New York Central Lines.
Second Iice-Chairman—C. L. LaFouxTtaixe, Gesterat Saiety Supervisor, Great
_ Northern Ratlway, N
Secretary—=]. C. Caviszen.

(NQTE: The iollowina pagcs comtain a condensed abstract of the records of the
sossions of the Scioty Scction, AR A=—=Nteam Raiiroad Section. NSC. as published in
full by the Adwerican Roiluey dssaciation in a bookiet entitled. “Proecedinas of the
12th Anmual Mectiza of the Safety Section. 1 ashinaton, D, C., October 4 to 6, 1932.°)

TUESDAY MORNING SESSION

October 4, 1932

The sessinas of the Saiety Section. American Railway Association—Steam Railraad
Section, National Safety Council. convened in the Hotel Washington with Chairinan
C. T. Railer, Chiei Safety Acgent. Orecon Shore Line Railroad. Saft [ake City, Utah,
presidine, The invecation was given by . G. Bemtlex, Chesapeake & Qhin Railway.

Report of Committee on Relations with National Safety
Council

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

Mr. Scott said i part: Your committee niads pleasure in reportive that much
satisiactory procress has heen made in the direction of co-ordinating the work of
both sectivns with the view of avoiding duplication of effort and expense and to th
end that the cause of saicty micht be advanced. :

The first annual meefing of the Steam Railroad Section, Natinnal Saiety Council,
was held in Philadetphia in October, 1913, while the Saiety Section of the American
Railway Association held its Zrst special session in Boston in September, 1921, Both
of these sections have been ifunctioninz properiv and well ever since they came into
existence, and have been 3 poweriul force in the reduction of avoidable accidents.,

On Scptember 2, 1931, 2 mecting was held in Chicago at which there were present
members of the committee on: relations and officers of both sections, At this mceting
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412 Taeeuty-jirst Congress—National Safety Council

in the stress of economy it has been necessary drasticatly to restrict all expenditures,
and <ark because the cconomic depression kept our hacks and shoulders bowed to the
storm which kas raged around us—dut during all this stress, you centlomen of the
Saiety Secction have carricd the banners of saicty and safety firse flyvine, and your
shock troops have been supportnigz and defending them and there has been no let-up.
While there have been {et-ups in other directions, there has been no fet-up i this
safety movement, even with your depleted forces.

Now. as we approach the crest of the hill, the siogan "33 Iy "33” floats down to
our ears irom the throats of thousaixls whose lives have e spared by the drive
for saiety, I see the lizht zrowms clearer alwead and as we lift our heads and throw
back our shouliders, I see a smoother, broader. lighter pathway with more moderate
slope stretching away to the sreen wmicadows above. The storm clouds are breakine,
the warm rayvs of the economic sum are gradualiy coming through: doubt and despair
are nearing their cnd.

.- TUESDAY AFTERNOON SESSION
October 4, 1932

Report of Committee on Prevention of Highway Crossing
. Accidents =

By H. A. ROWE

...Manager,Claims Department, Delaware, Lackawanna & Western Raifroad.
s et Hew York City

The speaker said in part: The Conmmittee is azain wratified to lie able to anununce
a futtiser reduction of grade crossing accidencs. fataiitics, and injuries i 1931 as
compared with 1930, Thus we have had three cnnsccutive years of progress in the
curbinye ui crossing crashes, the records beinz as follows: [“31. otal accidents 3.100,
killed 1.S11, injured 2,637 : 1930. accidents 4.833. killed 2220, injured 3,317 and in
1229 there was a slinht recduction.

The year 1928 was the peak year in railroxd crossing iatalitics. since which thmne
the reduction of such fatalities has been 757 per vear, the 1931 record beine buc one
more killed than in 1922, when the carciul crossing camizien was inaueurated.

The outstanding accomplishment of crussing accident jeductinn can he better wrasped
when we note that nwotor vehicle fatalitics on strects and hizhways in 1922 were
13675 but in 1931 there was an increase of 18913 deatits a7 139 per ¢ent. During
thiz sanic 10-wear serind thare wae an inerease of but one death at railro;g} crossings,

A very important icature of the committee work has been tite careiul crossing
campatan which has cantinoed to enlise the interest and €2peraticn of many argam.
zatiens and the seneral public. This has been furticred by zereral publicity, the
rezuiar posters initiated for this special campaicn and otizer literature.

Durine the past year the Natiomal Salety Council has been active in its edacational
cammaizn ior the prevention of accidems, and in its May, 1732, istue of the Navional
Safcty News contributed a most useiul and illuminating :'ro:.:i.z?:ece.' The crossing
accident situation was stressed in the same istue of the Neows, and in m'my.oxher
respects the National Safety Council has shown deep intcrest in cooperating in the
prevention of crossing accidents, vee ..

Opportunity is presented jor a-fuller enjoyment of the faciities offered by the 41

Commmity Safcty Councils assaciated with the Natiomal Saiety Council. Collec.-

tiveiy, 30 Councils reach 803.000 scinol children throuch 3.141 meetings. Railroad
safety representatives. coopesating with such local Counciis, have an excelient oppor-
timite of extending the gospel of careiul crossing over railro:fis..‘l‘hefe Councils
hold vast numbers oi other neetins aud should be regarded as dertile soil.
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Safety Seetion, AR.A.—Steam Ruiiroad Section, NS.C. 417

WEDNESDAY MORNING SESSION
Ocrober §, 1932

Report of Committee on Train Service Accidents
" By D. G. PHILLIPS
Superintendent of Safety, The Wabash Railway

The speaker said i part: In the year 1931, out of 3.099 tatalitics and 35,656 per-
sons injured, accordinz to reports to the Interstate Commerce Commission. 4,624 of
these {atalitics and 18.849 of the persons injured oceitrred in train service aceidents,
\While it is true that a large proportion of these fatalitics occurred in grade crossing
accidents and to trespassers, it is also truc that over haif of the fatalitics to empioyees
on duty occurred in what is known as train service accidents and about one-third of
the injuries to cmiployees occurred in train service accidents,

\We ieel. thereiore, that we are justined in sayving that the prevention of train

. service accidents is probably the most important safety problem conironting us today,
as far as accidents in and around raifroads are concernerd.

-Under the heading “coupling or imecupling cars or Jocomatives™ in 1931 12 persons
were killed and 394 nersons injured. This may be compared for the year ‘1930, when
30 persons were killed and 603 injured. The year 1931, thereiore, shows 3 decrease
of 60 per cent in the number of fatalities and 33 per cent in the number of personal
injuries: and these may be compared further with the record for 1920, when there
were 131 fatalities and 2430 injurics «ue to this cause.

The pgmcipat reason for personai injurics under this heading is «due to empinyecs

-

stepping i hetween moving cars, usually at a time when coupling is about to be

made. to determine i the knuckle has {ully opencd. to adiust lacation of couplers, .

or to adjust the enupling or uncoupling lever, with the resuit that thex are caucht
hetween the cotplers; or perhaps due to tripping or failing while periorming this
act. and are thus run aver by the car. Our remedy for correctine this danzerous
practice is {or each and every railroad to make a positive and definite. rule prohihiting
emptoyees from going between moving cars when ncaring eacls nther, to examine the
employees to sce that the ruie is understood by them. and that supervisory orhcers
see that the rule is enforeed.

Thder the heading “coupling ne tncoupling 2ir ar steam hosze.™ in 1931, 13 persans
were killed and 175 persons injured. which may be comfared with the record ior
1930, when 7 persons were killed and 232 injured. The increase of &4 per cent in
the number of fatalities is decidedly rearettable, aithouci: the rrened shawes a desrsase
ol 23 per cone in the numher of injuries. The principal cause of employee injurics
under this head is due to their failure o protect themselves by performing this work
in accordance with the rules.

The remedy for this class of accidents where car men are employved rests in a
full and comnplete eniorecment of the blue signal rale which i3 qute uniform on all.
r3ilraads.  Railread manacements shouid improve this blue signal <o as to nmke it
as efficient as posssible. The rule shankl afsn govern. the placing of the blue signat
s0 as to make sure that it is in a location where it will serve the hest purpnse as a
siznal to warn train, encine and vard men whe micht be gnided by it.  \Vhers en.
gine i caupled nuta cars und trainmmnen are periorming thiv woris withent hine.
signzl pratection, thevy <hewdd not peemit themsclves ter et int a plare where an
unexpected movement of the cars might cauce an accident, withont first natifying
the enzine man and fireman so as to be fully protected.

Under the heading “operating_hand brakes.” in 1931 there were 18 [atalitics
and 824 persans injured. as compared with the record inr 1930 when 26 versons

~ were killed and 1,154 injured. The year 1931 shows a decrease of 31 per cent in
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