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Council Purposés and Policies

The fundamemal purpose of the Nationa] Satety Council is to conserve human
fife. It secks this goal through a comtinuous campaign of accident prevenmtion that is
nationwide in scape, applies to ail lines of hazardous aativity, and dircally or indirectdy
reaches our entire citizenry. It is a non-profit organization, non-sectarian, and free
from political affiliations. Since its organization in 1913, it has won respect as an
essemial navional institation.

Inseparable irom accident prevemtion is the Council's work in improving health
conditions and preventing vocational discases in American industry,

Today there are 4,000 members, representing every state in the Union, and many of
the Canadian Provinces. There are 500 joreign members. The membership includes
industrial corporations, firms, individuals. public officials, schools, chambers of com-
merce, clubs and civie oryanizations. Aboumt 70 per cent are mdustrial concerns,
including the big steel companies, the oil companies, most of the railroads in
the United States, the automotive indusiry, and others of outstanding importance in
our natiomal industsial ficld

Thns the National Saicty Council is like a iruitiul tree with many branches and
firmly imbedded roots that reach out in all directions. lending strength and perma-
nence 1o the organized safety .

Ploneering in Safety

The history of the Council is an absorbing story. Uniortunately it cannot be
detailed here.  Suffice to say that the First Co-Operative Safety Cungress was held
under auspices of the Association of Iron and Stecl Electrical Engineers in Mil-
waukee, in 1912, and, as a result, the National Sasety Council was organized in
New York the following year with fourtcen miemhers. During the first year the
membership inercased to 971,

The pivneers of American saiety went to work on the sound premise that accidents
wefe an unnecessary part ol our social order and that through application of proper
remedial mreasures they could be avoided  They set about to nationalize this theory,
and to develop the detailed methods and materials through which accidents could be
yrevented. The hers of the organization nuw are more than cver convinced that
accidents are unnecessary and that they can he and are being prevented. Striking
exa{npls of reductions in nmany different fields during recemt years prove this con-
tention.

Results of Organized Safety

Since the National Safety Council was organized in 1913, the national accident
death rate i all fields excepting motor vehicle has been reduced 40 per cent. The
motor vehicle accident problem is a comparatively new one, yet there are evidences
of progress, Recent studies show that actidents among commercial vehicles have
decreased; that grade crossing tragedies have considerably decreased during recent
years; that deaths of school children have decreased; that deaths in states having
effective license laws with centralized administration and in cities having community
safety comncils have increased much less than in other states and cities: that deaths
to pedestrians of all ages throughowt the country increased very slightly last year.
These facts indicate the engineering, edueational, and Jegal remedies for the highway
accident problem are producing results where conscientiously applied.

Since the National Safety Council started as an industrial safety or ion, the
best results are 10 be expected in this field. Here spectacular achievements have been
made. The steam railrcads. for instance have reduced accidents among employees
74 per cent during the past 11 years. A group of our largest steel industries have

’
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a proper staff, and not by some enthusiastic person who has not been trained for
the work. Why not use more registered nurses in the smafler plants? The registered
nurse is moch better qualifi=d to interpret a phrsician’s plan of medical service than
any lay attendant.

Much depends upon the physical condition of the employees. I am of the opinion
that the physician, by reason of kis profssxoml attainments, is best qualified to handle
same of the problem cases Mental , brought abom by
warry over home aﬁau-s, quite often prodnoe accidents. In many cases the fear and
worry of sickmess in the family can be greatly allayed by a talk with the doctor or
the nurse.  Many of these cases have come undar my personal observation,

It should also be absolutely the part of the physician to say when a man shall
retrn to his regular employment after injury, and this decision should not be in-
fivenced in the slightest by its possible affect an any “no-lost time accident” contest
ar record. These contests are proper and have brought about ontstanding results in
the reduction of lost-time irequency figures. However, there have been cases of
injured emplovees being urged unduly to return to some form of work mesely 10
prevent the marking up of a Jost-time accident. Nothing should be aliowed to inter-
fere with the emplovee’s weliare. The physician has every motive to return the
cmployee to his regular work as promptly as possible, but his higher duty is to
conserve both the physical and economic welfare of the employee as well as the
employer.

The safety director has need of the medical service, and the two should earnestiv
co-operate and seeck to bring about a mutual feeling among the employees. Both
departments are striving by all poss’blc means 1o prevent economic waste chargahlc
to the disabilities and hazards of industry,

TUESDAY AFTERNOON SESSION

October 4, 1932

The dl:lq:alcs first attended an informal luncheon, and then gabered jor the aiter-
noon mmmg in a Joim Session with the Metals Section. This session was devoted
10 a symposium on the dust problem in industry. Chairman Greenburg immediately
introduced the first speaker.

2l -
The Effects of Inhaled Mineral Dusts

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

As long as men have worked in stone it has been appreciated that an unusually
targe proportion of them suficr fram discasc of the lungs. It was mataral to assume
that such discase would be caused b the dust gcna-a(cd and this belief was strength-
ened by the discovery of black, grey or red pigments in the lungs, sometimes accom-
panied by the formation of scr tissue.

The term, pneumonokoniosis was introdoced to describe the lung pigmented in this
manmer. With further observation pathologists attempted 10 dlassiiy various forms
of prneumonokoniosis on a basis of the type of dust inhaled and such mames as an-
thracosis, siderosis, chacicosis and even byssinosis and tobaccosis made their appear-
ance. It was recognized that some forms of the disease were attended by severe
sympton:s and result in death but there was no correlation between the dlinical and
pathological pictures and the causative dust.  Finally, statistical study demonstrated
that of all kinds of industrial dusts silica generally produced a definite type of di
with a characteristic pathological lesion and complex of symptoms.
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Today the clinical entity known as silicosis is onc form oi mcmnm\ol\oniosis which

is quite clearly defined. Morcover, within the last three or four years asbestos dust
has also been shown 10 produce another specific type of reaction attended by symp-
1oms differing in some respects from silicosis.

The other forms of pmeumonckoniosis still fack complcle definition. The wide-
spread use of radiography has brought together a mass of descriptive data from indi-
viduals exposed to many kinds of occupational dusts bt these findings have not yet
been currelated with pzlhologxnl anatomy, chemical studics of the tissues and de-
tailed amalyses of industria] atmospheres. There is a tendency to assume that many
of these pulmonary changes arc doe 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 iniections which so fre-
quently complicate some forms of mﬁmonokomosls In the prehzctenoluglcal era of
medicine the use of such terms as “grinders’ consumption™ and “miners’ phthisis™
refieets the popular association of pneumonokoniosis with tuberculosis. The names
were justified both by clinical and pathological observation for it has been subse-
qucrl(l\ shown that, in silicosis at least, a super-imposed tuberculosis may cause death
in perhaps 73 per cent of the cases. Same observers even go 5o far as to state that
sificosis itself does not dndop unless the hungs are prmousl\' damaged by a latent
tubereulous infection. Thns is probably an cxags!cr-uon. for typical silicosis can be
groduced in the experi fmal by the inhalation of silia without iniection.

The role of asbestos dust as an excitant of tuberculous infection is not as clear
cut as that of pure silica. While there are numerous reports of death in asbestosis
due 10 a terminal tuberculosis, nevertheless survers of living workers have failed 10
demonstrate any excess of such infection. Simple anthracosis is said to prevent the
progression of tuberculons infection. Statistics from coal mining districts do show a
tuberculosis Tate much lower than that “nornal™ for the age group. As yet corroho-
rated experimental proof of protective action of coal against tuberculous infection
is lacking.

Xat only the tubercle bacillus it other bacteria scem to develop with special
facility in the tissues previously damaged by silica. For cxample, the pneumonia rate
among silicotic native lahorers of South Africa is many times that in non-silicotic
natives living under similar conditions. In coal miners, likewise, pnecumaonia is a
common and often fatal complication.

What has heen said of the efiects of inhaled inorganic dusts would indicate that
the reaction of the tissues is not merely a response to mechanical irritation hy par-
ticulate matter. Today it is generally accepted that the injury is chemical in nature
and that only certain of the common types of industrial dusts possess properties
capable of exciting reaction. In the cases of silica and the silicate of magmesium or
ashestos the slightly alkaline hody fluids probably efiect a slow solution of the dnsl
pzruclcs Tiberating silica in colloidal form. This substance irritates the connective
tisstie cells which respond by multiplying. The result is an overgrowth af the sup-
porting framework clements at the expense of the more delicate cells specialized jor
specific functions.

For these two types of dust the character and form of the pathological changes
has been careiully worked out. In sificosis the essential tissue change consists of
nodules of connective tissue which develop first in the lympoid tissues situated in the
drainage apparatus of the lungs. These nodules interiere with the physiclogical
removal of foreign bodies and subsequently inhaled particles accumulate in the
framework of the lung itself. Such reaction gradually decreases ths normal elasticity
of the organ and encroaches upon its functional elements. As a result the cardinal
svmptom 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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encounters increasing dificulty in farcing blood into the organs. In an attempt to
compensate the overwarked heart muscle becomes thicker and heavier and unless
iniection intervenes the time cventually arrives when the heart fails and death: occurs
from this cause.

The reasans for the prevalence of infection in the silicotic lung are not altogether
clear. It is obvions that when the draimage svstem is so obstructed by nodules of
~ear tissue that more dust particles can anly be renioved with difficulty, the same must
be true of hacteria which may be inhaled. As a ¢ e they remain in the
Jung and set up progressive infections. Bt this is not the whole stary. The silicotic
tissue apparently offers a2 peculiarly favorable soil jor the continned multiplication
o taberele hacilli and perhaps other hacteria.  Experiment has shown that even at-
tenuated onpanisms of this type will produce rapidly fatal tuberculosis in a silicotic
guinca pig. Furthermore, inhaled silica dust will cause a pre-existing Jatent tuber-
culous focus. harboring a few atteruated bacilli, to become progressive and spread.

The cause of this effect upon tuberculous infection has not yet heen ascertained inn
prohably it is in some way associated with the death af tissue caused by the toxic
sillica. Associated with this factor is an increased activity of the phagocytes which
are stimulated by the irritating silica so that these cclls tend 10 migrate rapidly and
carry tulercle hacilli into previously unmvolved partions of the long.

Ashestos dust. perhaps because of its fibrous structure, is not transported very far
within the lung. It tends to lodpge along the walls of the finer tubes and little of it is
renuived by the lymphatic drainage system. Tissue reaction, prohably initiated by the
silttien of the fibers, uccurs in their imniediate vicinity. As in the case of silica this
reaction cunsistc ni an overgrowth of the connective tissnes which is later transiormed
un leather-like scars.

Aluminum oxide will serve admirably as an example ni a non-siliceous dust whase
particles are as hard and sharp as those of crysalline silica. When 2 measured
quantity of such particles, 1 t 3 micra in diameter, are injected into the car vein of a
rahbit the majority of them cnme to rest in its liver and spleen. There they remain,
apparently harmless, collected in large phapocytic cells and producing no reaction of
the connective tissues jor at least two vears. Injection of the same quantity of the
same sized quartz panicles excites the jormation of so much scar tissue that the
functional elements are almost completely destroved and the argans are reduced tn
nedular masses of hather-like cansistence.

Carhorundum, the carbide of silicon. when inhaled by guinea pigs ior periods as
lonz as inur years. likewise iails to excite significant overgrowth of the conmective
tissues. It produces only a low grade inflammatory change with no nodules.

Instancrs such as those cited comstitute the hasis for believing that the cellular
response to dust particles is not due to their hardness and sharpness but to chemical
substances liherated by the action of the tissues upon them. The case for solubility
has not been proven directly, for the detection of saluble silica in the tissues offers
technical difficuhties which today are unsurmountable. Nevertheless this substance is
tmawn to he a cell puisan and in weak concentrations it will provoke an overgrowth
«f the enmnective tissves.

Mentism should be made i the effect ni inhaled coat dust. Most city dwellers
breathe in sufficient quantities of this material during an average life-time to pigmenmt
considerahle arcas of their lungs. Deposits of grey or black dust will be found alimg
the caurse oi the lymphatic drainage system hut this pigmentzxinn is associated with
fittle or no_new growth of connective tissue. The coal miner's lung is much blacker
hut in maost instances it also develops no dtlormmg scars. When such raaction does
oceur analysis usmally reveals appreciable amounts of silica in the lungs. The presence
af excessive quamtities of carbon dust apparently influences the localization of mod-
crate ammumnts of silica so that the latter is not deposited in nodules as in pure silicosis
hut m streaks zlmg lymph vessels as pure coal would localize.

Coal miners' fibrosis, due 10 relatively small amounts of silica. is thereiwze dii-
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jeremt from that of the pure quartz worker. When the amoun of inhaled silica is
excessive, the effect of the coal is neglipible and the reaction approximates that in
pure silicosis. There is said to be more reaction to hard coal than to the bituminuus
variety bit there is evidente to suggest that this is due to the greater amount oi
siliceous rock which must be worked in mining anthracite caal.

Finally, consider the silicosis of granmite cutters. This develops samewhat mure
stlowly than that oi the pure quartz mincr and it has been maintained that this is duce
10 the relatively small amount of uncombined silica in granite (23 to 40 per cent).
Rut it is bhelicved that other components of the gl ate granite may neutralize or
at least inhibit the effects of the silica so that ouly aiter prolonged exposures to
high cancentrations does significant reaction occur.  While typical silicotic nedules
develop in guinea pips inhaling pure quariz jor a year. not even the carliest sup-
gestion of nodules have appeared in the lungs of animals inhaling comparabl2 concen-
trations of granite (30 per cent silica) for jour vears.

This briei discussion of same of the nroblems ifivolved in pneumonakoniosis draws
attention to the limitations of our present knowledge. It indicates that the reactiun
to an inhaled dust is determined by the chemical and probablv physical composition
oi that dust. Tt tmpll:mzﬁ the need to nmhcr study of difierent types of dust both
in the pure state and in measured combs ns. The ulti aim of such a study
should be the neutralization of the toxic action oi such dangerous substances as silica.

- 1l gal
The Dust Content of the Atmosphere in "Various Dusty
Industries

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

The speaker said in part: The properties of a given dust which determine its
capacity to produce pulmonary pathology are. the nature of the dust. that is, its
chemical and mineralogical composition, its particle size, and finally the quantity of
the dust dispersed in the atmosphere.

One of the outstanding results of the last 20 vcars of rescarch in the ficld of
dust inhatation is the demonstration of the fact that, in general, the degree i
health hazards associated with the inhalation of any dust, all other factors re-
maining constant, is dependent upon the mineralogical composition of the dust. For
example, it it now well established that the inhelation of cortain types of dust.
such as pranite dust, will in time produce fihrosis of the lungs, at times associated
with tuberculosis. In other cases exposure to dust nay result in the production of
much less fibrosis without notable tendency toward subsequent tuberculosis; this is
true of cement dust. And finally, there arc certain types of dust. 2s typified by
marble dust, which in the quantities and lengths of exposure so iar observed produce
little lung fibresis. In peneral. it has heen jound that those dusts which are high in
suartz content are the ones which produce a disabling fibrosis oi the lungs most
readily.

So far as the size of the dust particle is concerned, it is apparent that in order
for any mun dust to produce injury to the lungs, it must gain access to the
parenchyma oi the lung, the site where the harmiul eficcts of the dust take place.
It is known that not all oi the particles of inhaled dust gain access or zre retained
hy the human lung. In this connection it is of importance to have regard to the
size of the dust particles present in the industrial atmosphere.

With reierence to the quantity of dust present in the air of a workroom it is
apparent that when the dust concentration is high the exposed person will inhale 2
rreater quantity in a given period of time than he will when the dust concentration
of the atmosphere is relatively Jow, and since the rate of production of the fibrosic
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is partially dependent upon the rate in which the dost is inhaled, this latter item
plays an important role in predicting the relative danger of different environments.
Hence the need for the evaluation of the quantity of dust in the industrial atmos-
phere is obvious.

Rescarch on the problem of industrial dust inhalation has indicated that so far as
their fibrosis producing qualities :re concerned. dusts may be divided into three
groups: (1) those composed completely of bined silica, that is silicates, such
as pure asbestos: (2) those containing free silica in the crystailine form known as
quariz. {granite comains approximately 33 per cent of quartz): and (3) dust con-
taining free silica in a non-crystalline form such as diatomaceous carth. In general,
it has been found that the harmiulness of a2 quartz containing dust is in direct
proportion to its quartz comtent. For this reason, in attempting to evaluate the
harmiulness of a dust, it is of the utmost importance to ascertain its ¢xact min-
eralogical compositinn

It has heen our experience that to determine accurately the exact mineralogical
composition of 2 dust one should resort to a comhined chemical and petrographic
anatveis. By no other method have we found it possible to determine the amount
of quartz present in a given sample. In certain instances. such as when one is
dealing with a mixture of quartz and pure potash feldspar, it is possible to deter-
mine the amount of quartz present in such dust merely by a chemical analysis.
However. most dusts whick come into question are mixtures of quartz and silicates.
Take granite ior example. The averape granite -is made up chiefly of three min-
crals in abozt the following proportions: feldspar 60 per cent, quartz 30 per cent,
and mica 15 per cent. Chemical analysis shows that this average granite contains
70 per cent of silica. OlthlsIOpc:rcen wpcrccntlsprﬂemasqnaru (frcc
silica) and the nther 4D per cent is present as combined s:lu:. n ch )|
himation with the «ther minerals that make up granite; it is possible to d:tcrmme
these proportions only with the aid of the petrographic microscope.

We find in practice that samples of dust settled out of the asmosphere at the
treathing level nf the worker serve admirably for both chemical and mincralogical
determinations.  Table 1 presems the quartz content oi dusts obtained in various
industries which we have studied.

TABLE 1
Percentage of Quartz Present in Various Industrial Dusts
Kind of Duost Percentage of Quartz

Rock drilling dust (bituminous coal mine) 340
Granite cutting dust .. 352
Rack drilling dust (anthracite coal mine)

PBrass foundry dust

Dust irom raw mills in cement plant

Slate mill dust (Vermont red slate)

Silverware polishing dust

Amhracite coal dust

Pituminous coal dust

Cement dust

Slate mill dust (\'ermont green slate)

Tale mill dust... oottt

Marble cutting dust

It is evident from this table that rock drilling occupctions in the coal mining
industry and certain occupations in the granite cutting industry and in brass foun-
dries would be in the hazardous class as jndged by the proportions oi quartz in
the atmospheric dust.
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It has bem demonstratod that particles of dust of a size greater than 10 to 12
microns in 1 st are very seldom found in the lungs. This absence of
larger particles is partly dne to the fact that the numbers of such particles
greater than ten microns in size present in industrial air is, as compared with the
Jower sizes, comparatively small; forthermore, these larger particles do not pene-
trate to the terminal portions of lhc respiratory tract. Hence we need only concern
ourscives with those dust particles that are Jess than ten microns in longest di-
mension,

In order to ascertain whether or not au industrial dust is capable of gaining
access to the lungs, it is necessary to kmow something of the size of the particles
in the dust under consideration. In practice the samples for particle size studies
may be obtained by the use of the Owens jet dust counter. The adramage of this
instrument over other devices is that the Owens apparatus projects the atmos-
pheric dust in unaltered condition directly ¢n a microscope cover-slip. This cover-
slip may then be properly momted and examined by any one of several methods.
In ancther method a microphotograph of the dust is made at a high magnifica-
tion; the particles revcaled on an enlarged print or screen may be measured by
means of a millimeter scale. No matter which method one uses for particle-size
measurements the results may be treated in the customary manner. The particles
may be grouped in classes according to size, from which a percentage distribution
curve is easily obtained

As poimed out carlier, a kmowledge 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
quantitative index of the degree 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. Obviously the size of the smallest visible particle
will depend on the magnification and type of illumination used in the microscope,
the refractive properties 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 problem is in the
industrial hygienic aspect. Primarily we are imterested in difierentiating between
the dust content in the ordinary normal atmospheres, not yet known to be harmful,
and certzin industrial dusts which are known to be associated with lung damage.
This difference is sharply marked so far as the dust particles between approximately
onc-half and ten microns in diameter are concerned; but the difference between
such normal and abnormal air is masked and lost when we include in our deter-
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 has been demonstrated
by the South African studies that particles greater than ten microns in longest
dimension are, as a rule, of negligible importance. The data concerning the ldwer
size limit of potentially hazardous dust is not so conclusive. Moir of South Airica,
who examined microscopically 120 dust particles obtained from two specimens of
silicotic hung, found that only 13 per cent of the particles were Jess than 035 micrens
and about 36 per cent of the particles were less than one micron in diameter. The
majority of the particles, 60 per cent, were between ane and three microns in size.
The median size of the dust was found to be 1.2 microns in diameter. Drinker,
in comparing the size irequency of the particles measured by Moir with the par-
ticles measured by him of the dust found in the sputum of men employed in ore
mills, found a close correspondence. These findings have also been corroborated
by Navrogordato.

In connection with the lower limit of particle size of dust oi pathological sig-
nificance the following pertinent question arises: Aside from the evidence direct
or indirect oi the non-retention oi minute particles oi dust by the lungs, what
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TABLE 2
Average Dust Counte in Certain Dusty Trades

Dust expiosure Average

. in millivns cent of

Industry and Occupation of particles gl n
per cubic foot dust

Tale Miving and Milling: T TN
Jack-hammer drillers 4 i’:::
Packers ) .\'
Muckers . ’\'zz
Crushermen and cylindermen \'onc

State Finishing Mills; )

Disc erusher operaturs

Quartz Grinding Plam:
Ml operators
Labarers

Granite Quarrving and Fims”
Levner drillers

Lk

1

Plug drillers ........ Greenecees

Attendam labor (indoors)
Amnthracite Cral Mining:

Miners and helpers

Aucndam labor

"t
e O3

[FYNEFRARN

- e

A2
iio

Attendant labor
Marlle Cutters

Carders

Weavers and spinners
KRilverware Manufacturing :

Dusty trades

Y353

NNy

Y
~ A

evidence is there that appreciahie pereemtages of ordinary industri

Iragment into those minute sizes less than 03 microns in diang::L dt'll's:xi T::;
answer to this question would e data of actoal measurement of sud; dust. Un-
Tartunately we have bt scant published data on the particle size frequency o;' dusts
in the air of 3ndu.m-ial establishmems.  In 1929 Fehnel made some m.ru‘cle size
Tmeasurennts in connection with the dust stody of hard rock drilling in \'m
\u{k City. He reported the findings on three samples. which showed the dust
which was less than 1 micron in size to vary fram 1 10 13 per cent. Most of the
d,'.xsl in xh.:sc hzrq rock drilling operations was hetween 2 and 5 ﬁiuﬁ in size.
de_ham. in studying the dust hazard among sandstone warkers in Sydney, -\us:
lralxa._msurcd some 16.000 particles of dust in the air of work lnlue; and.i;mnd
that 67 per cent of these panticles were about | micron in size. In a particle size
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audy of twenty-five samples of eleven different kinds of aerial industrial dusts
made by the filar micrometer method at a2 magnification oi 1,000 diameters, the
speaker found that practically all of the dust was less than 3 microns in size.
Only 2 per cem oi the particles were less than 05 microns, 21 per cent were Jess
than 1 micron, and the majority of the dust, 71 per cent, was found to be between
1 and 3 microns in diameter.

From all of the evidence thereiore, and in the absence of conclusive prooi to the
contrary, it is apparent that we nced only be concerned with those dust particles
hetween one-half and 3 microns in size, and irom a practial standpoint the lower
limit of particle size to he counted may well be taken at ahout 1| micrem. Many
mecthods have heen devised and used for the purpose oi determining the quantity
of dust ju air. Suffice it to say that for the purpose of dust sampling in cither
high or low dust concentrations. the Greenhurg-Smith impinger apparatus now
finds umiversal favor, This instrument has been used hy the United States Public
Health Service in all of its dust studies during the past nine years and is also
heing used by other workers i this ficld in this country and abroad.

During the past nine years the writer has made numerous investigations of dust
hazard in many industrial blist throughout the country. In Table 2, 1
summary is presented of the average dust content of the air in a few of these dusty
industries. This table clearly shows that the highest dust exposure was in the tale
miaes. slate finishing mills, quartz grinding plant, coal mining and granite cutting
industrics. Owing to the high percentage of quartz present in the dust oi the quartz .
grinding and granite cutting plants, as compared with the dust in the other indus-
trics Li:u-d n 'l'a’hlo.;1 2, quartz grindinzmand gx;z.n(i!!c cutting are revealed to be the
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Clinicg and Statistical Aspects of Silicosis
By ALBERT E. RUSSELL, M. D, F. A. C. P.

Surgeon, U. S. Public Health Service; Surgeon, U. S. Bureau of Mines,
‘Washington, D. C.

It would be difficult to cstinmte with any degree of accuracy the number of peaple
in the United States who are engaged in dusty trades. It ts evident, however, that
mure people are exposed to dust, which constitutes the greatest single industrial haz-
ard, than is gencrally supposed. Certain dusts contain poisonous elements, such as
lead. arsemic, mercury, etc. which give risc to gencral conditions yesulting iromn
their absorption.  This paper however will 1 only with those dusts which arc
known to be direct factors in the production of pul v discases.

Economic Aspects of Silicosis

The cconomiic problem presented by silicosis is tremendous. The suffering awd
loss of life duc 10 it cannot be adequately measured. In the pold mining arca around
Johannesburg, South Africa. during the perind 1911 to 1929, more than 33 millinn
dullars have been paid in compensation alone. The costs ni medical care, hospital-
ization, and Icgal proceedi further a this enormous figure.

Mines in Australia are reported 10 have been bankrupted by payment of silicosis
compensation. I know of a company in our own country which has claims ameunt-
ing to more than a million dullars for disability due to dust inhalation. There arc
other plants in the East which will be hankrupted if all the claims which are filed
against them are allowed. In most of the industrial states the number of claims filed
has greatly increased in recent years.

It is clear that dust-prevention wark, like any health-promoting activity, wonld
pay nany times in money, good health, and efficient operation,

Strangely enough, only during the past 23 years has dust received much attention
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as an etidlogical factor of di . The rapid develop oi industrialization within
that period partly explains the impulse toward the study of this source of industrial
hazard. The advances which have been made in all branches of industrial medicine
have helped to center attention on dust and its effect upon the health, fnasmuch as
the number of the workers in dusty trades is larger than that of any other group
exposed te a single industrial hazard: and an additional reason for increased interest
in this subject is gathered from the study of mortality statisties, which reveal the
fact that workers in dusty trades have an excessive death rate from wuberculosis, as
well as from other respiratory diseases.

The most notable studies of silicosis have been made in the gold mines of South
Airica, where the discase, with its complications, has been most commonplace among
the miners. [t became necessary either 1o study the disease and devise methods for
its conirol ar clse te abandon mining. Consequently, junds, persunnel and clinical
material were made available for the first time on a large scale. Investigators in
Somh Africa have become foremost in this field of research: their scientific work is
widely known and has served as a hasis for legislation, compensation rates, and fur-
ther study of the discase silicosis.

There are almost 300,000 workers in the South African mines. It was because of
the excessive incidence of sificosis among the miners aroumd Johannesburg that the
International Labour Office of the League of Nations sclected that city ior the first
International Silicosis Conierence.

In the United States the first study of the cfiect of dust was nade by Dr. A, J.
lanza, an officer of the Public Health Service serving with the Burean o Mines.
His observations, made on miners in the Joplin, Mo, district and published by the
HBurcau of Mines and Public Health Service, have been confirmed by subseguent
studies. Agencies which have dane and are now doing investigative work are the
U. S. Public Health Service. the Burean of Mines, and the Universities of Harvard,
Yale, and Pennsylvania. Private persons have also contributed valuable information
«n silicosis.

The word “pucumonaconiosis™ is of Greek origin and means “dusty lungs.” It is
an inclosive :erm and is being used now more than previously with a designation as
10 the type of dust responsible for the pathology. There are few instances where a
jure dust, i. ¢. one mmmixed with ather elements, uccurs in indusiry.

The intelligent cemsideration of the relation of dust to the etiology of pulmonary
discase must include the jiollowing: 1. Chemistry and petrography of dost, 2. Con-
centration, 3. Siz¢ of particles. 4. Condition of worker at hepinning of exposure,
%, Leagth of exposure, and 6. Efiects prodnced.

The dusts most irequently met with in the industrics are inorganic—incidemally,
more harmiul. It has been shown conclusively that sihm. one. of the most common
dusts encountered. alcaie produces mare jer 1 ¥ than all other
causes combined.

Condition of Worker at Beginning of Exposure

Reicrence hizs boen made to the manner in which a tubercolous infection is aug-
mented by the presence of silica. It follows that a worker having a tubereulous in-
fection, cither latent or active, will sufier more from the efiects oi dust than a per-
son who is not so iniected. It is highly necessary for workers t0 be examined thor-
oughly beigre being permitted to engage in a dusty trade.  Experience with miners
in South Airica has shown that a worker having a latemt tuberculosis, or a worker
in whom such inicction was not demonstrable, or if a worker was of the so-called
“phihinoid™ type, he developed silicosis moare rapidlvy and a tuberculons complication
carlier than did the normal worker.

The length of exposure to dust is evidently a great factor in the production of dis-
abilny. It has heen foumd that the occurrence of silicosis is in direct relation to
length of service and concontration of dust.
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Effects Produced

In order to determine the effects produced by dust inhalation, a number of studies
were made. These observations included a study of the sickness of uorl\crs wnh
especial reference to respiratory discases, physical exandnations supp

x-ray and labaratory tests, and a study of the mortality records.

1 am presenting here some of the recommendations of the International Silicosis
Coniercuce on diagnosis and classification. The disease can conveniently be divided
into three stages, designated “first,” “second,” and “third” stages.

“In the diagnosis of every stage of silicosis a history must be established of expo-
sure to inhalation of silica dust in a quantity commensurate with the clinical and
radiological findings.

“In the first stage, symptoms refcrable to the respiratory system may be slight or
even absent. Incapacity for work may be slightly impaired. There must be a de-
yarture from the normal in percussion and auscoltatory signs, and the radiogram
must show an increased density of liucar shadows and the presence of nodular
shadows.

“In the scoond stage there must be an increase oi ali the ph\su:al sigms observable
in the first stzgr. and the radiograph must show an increase in the number and size
of the nodular sh s with a tendency to confluence. There must be some degree
oi definite impairment of working capacity.

“In the third stage all the above conditions are grossly accenmtuated, and there is
tata) loss of working capacity.

“Tuberculosis may be present in any of the above described stages, altering the
symptoms, physical signs, and radiographic appearances, and tle degrec of working
incapacity. Its presence must therefore influence the stage classification.”

Patients with silicosis in unmmpllalcd form are usually \\ell notrished and ap-
parently healthy, except, of course, in the advanced stages.

Limitation of chest expansion is a very consistent finding, and unless the patient
has engaged in athletics, the extent of limitation is usually in proportion to the
length of service. The restriction of the chest was found (each side was measured
with obstetrical calipers) to be symmetrical, in contradistinction to the assymetry
wearring in pulmonary tuberculosis,

Symptoms

Dyspnoca is usually the first symptom and most constamt complaint in silicosis,
and it increases with length of exposure and even after exposure ceases, if the dis-
case has become well established. Dr. L:mza. the American pionter in the study of
silicosis, observed a very great of dy: the miners with silicosis
in the Joplin District, Missouri. 1 do mot know of any clinician who has failed to
mention this finding when describing the symptoms of silicosis.

It has also been my obscrvation that pains in the chest were a common complaint.
a\ cough, which was usually non-productive, and irequent colds were also in evi-

ence.

Diagnosis of Silicosis

Most of the physicians with whom I have worked or have discussed silicosis are
prone to rely solely on the x-ray findings for diagnosis. These men had not been
doing tuberculosis work, however, and were not particularly adept in the usml pro-
cedures employed in making physical examinations of the chest. The x-ray does
give more information than any onc other mecans. However. much can be lcarned
by physical examination, which can usually be confirmed by the x-ray.
. The jollowing are some of the principal points in diagnosis by physical examina-
tion 2

Percussion usually reveals a general impairment of resonance, the intensity of
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which aspeet varies as a role with lengih of service.  This finding is consistent with
the character of a gencralized fibrosis. which is a comnnm characteristic of silicosis.

Tactile and vocal fremitus were not changed appreciably in the carlier stages, It
us the peneralized fibrosis of silicosis increased these were decreased in intensity.

Fibresis of tubcerculosis causes an incraase in both tactile and vocal fremitus. The
coditivn is, however, localized, whereas the fibrosis of silicosis is general through-
gt the lungs.

fn my cases of granite cutters there was no marked change to any particular
varivay of breath sounds in uncomplicated cases, bat rather a softening tar “soit
perdal” efiect) on all the breath snunds, which naturally brought out the vesiculas
1:ye of Ireathimg.

Rales were absent in the uncomplicated cases. No toxemia was present, which is
acvommted dor by the aleence of miection.

Tuberculosis as a Complication of Silicosis

ft i» ma surprising that workers who have latemt tuberculosis iniections become
disabled earlier than the average mdividual. It was our expericnce that these cases
developed silicosis more rapidly, and that when they developed the clmical tubercu-

s. they were still young peoule and the discase ran a more prolonged course. This
was ma true of the cases which develiprd silicosis first. The Somth Adrican investi-
gaters, tne, have odeerved that the cases which ghey classify as “phthinoid™ break
down with tuberculusis carly in their mining careers.

Physical examination of silicotic patienmts who are rcaking down with a tubercu-
Laus complicativa provides information which is not always available with the x-ray.
Drr. Pancuast stated in a2 talk em pucumonoconiosis 2t the local (Washington) med-
ical socicty recently that during this transitionsl stape the differential diagnosis is
witen impossible. When the tubereulons complication has advanced, diagiosis is. of
COtrse, CASY.

baquiry into the patients condition will osually reveal symptoms which are com-
mwer to meemplicated tobereulosis. It was our experience thar carly complaints
were fatizue, night sweats. increase in dyspnoca. pains in the chest. and an aiter-
et Tise N temyeerature. There was fregiently complaint of a cough, which was
productive. Many patients had hemoptysis and later in the discase, frank hemior-
rhazes fremn the lungs.  Loss of weight did not seem 10 occur so early as in mneom-
jlicated cases, It when this symptom became maniiest, it was marked.  Tubercle
fucilil were ysualiy found in the sputom early in the disease,

The later stages presented no great difficrences from those fulminating types of
uncompticated tuberculosis.

The physical signs presemed variations irom these in wmcomplicated cases, inas-
much as there cxisted already a general pulmonary filvosis. The latett or posi-
tussic rale was constanmt and siot unlike the same valuable pathegmomaonic sign in un-
comyplicated cases of tuberculosis,

Tite x-rays «f cases in this stape wsually revealed areas of conglameration, or fus-
ing, of fikratic markings. They were less distinct in character jhan in umcompli-
cate silicosis, This fact will he demonstrated in the slides.

The diagnasis of silicesis is nat an easy task. The patient’s history, careiul analy-
«is of hiz occupational lije, a study of his physical condition and reliable x-rays are
necessary 10 determine the presence of silicosis and to attempt 10 cvaluate the extem
of ehizability present. It is obvious that it is dificult for physicians to do this and a
preater task jor a lay jury. It seems to me that it would be betier to have the sus-
jucted case examined at a reliable clinic or general hospital by a group of unbiased
physicians and to abide by their findings rather than to have these cases fought omt
in cearts. In most every manufacturing city large general hospitals and tubereulosis
clinics are available and the use «of these jnstitotions will, it scems, insure hetter de-
cisions hoth to the patient and to the industry.

Iudustrial Health Section 01

Course of Silicosis Among Workers no Longer Exposed to Silica Dust

In the study of silicosis ouc of the most important questions which has arisen is
tiie health history of those individuals who have wourked in the granite industry for
a number of vears and then lcft, 1o find occupatiuns in other trades where there was
no further dust exposure. It was possible during the course of the study at Baree 1o
olserve 24 such cases.

The latency of silicosis has been reierred to by other investigators. The South
Airican workers found that “a steady fall over a period of years i dust concentra-
tion is nut associated with the corresponding fall in the silicosis incidence.”™  Dr.
\\atkins-Pitchiord also records cascs of miners who had been exposed 10 dust iur a
Jong period of time, apparently sufficient to develop silicosis, bt who went into the
war apparently not silicotic.  He asserted that such cases were liable to develap
wihercultsis,  Doctor Panccast presents a case of advanced pmeumonocumiosis in i
quartz miner who had been exposed to dust jor cight years. He had been ot of
the mining industry for tea ycars, yet the x-ray showed extensive pacumonaconiosis
with irregolarities of diaphragm. and by fluoroscope he found the diaphragm re-
stricted on cach side. There was, perhaps, a tuberculous inicction intervening at the
time, .

Brittim repunts two cases of workers who had heen exposed to dust between seven
and eight vears. They changed occupations and had been away from siliceons dust
fur cight and nine years. They developed pulmonary symptoms and were found to
be suffering irom silicosis and tuberculosis.  Tattersall also cbserved cases of Jatent
silicosis in his studies: “Some of the men (rock drillers), morcover, had changed
their eccupation for various reasons quite apart irom health, bot in due course the
incvitable dyspnoca came on.  One man, ior instance. worked cight years regularly
with rock drills. from 1906 to 1914, then joined the Army. was passed as A-J: but
in spite of his open-air life. dyspnoca came en in 1918, aud irom then until his death
six vears later his illness was a typical case of silicosis.”

The influence of dust in mortality from tuberculosis is clearly indicated m the fol-
lowing table. New hods of facturing stone which created excessive dust by
the v of pneumatic teols, were introduced in the granite industry about the begin-
ning of the present cemtury, and the tubercnlosis rate has increased rapidly with
their ure.  The rate has risen in direct propartion to the length of time during which
they have been employed as follows:

15 per 1000, .. . 18Y0-189

108 per 1660............. .. 1910-1914

195 per M0............. .. 1923-1920¢
(*during perind of our observanions. )

A cmsideration of the mortality statistics of Rarre, Vermumt, shows that there
has been an excessive death rate irom pneumoenia and other respiratory discases (1u-
Ierculosis excluded) during this perind.

Methods for the Control of Dust in Industry :lind for the
Protection of the Worker

By THEODORE HATCH

Instructor in Industrial Sanitation, Harvard School of Public Health and
Harvard Engineering School

The speaker said in part: The health hazard associated with exposure 10 indus-
trial dusts varies with the industry and depends upon a ber of factors, chici of
which are the physical characteristics of those exposed, the chemical and physical
propertics of the dust, and its concentration in the atmosphere oi the work places.
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The evalmation of the harards in 2 given industriai plant must therefore be based
upon a thorough investigation of the jactory conditions and a carejul interpretation
of the resalts. The investigation should include physical examimations of the men
and a study of morbidity and mortality statistics, chemica) examination af the dust,
and determinations of its physical properties such as particle size. The sources of
dust and the concentrations produced by the dusty processes must be determined by
a complete dust surver, This should < jed by an pational amatvsi
to determine the extent and frequency uf exposure of the workers to the hazardous
dust. A lmowledge of the plamt processes and the characteristics of operation of the
dust producing machines is also necessary.

In the presem state of vur knowledge, the manner in which these factors combine
1o determine the dust hazards cannot be subjected to an exact analysis. The health
hazard will be reduced, however, by the imroduction of zny measures that tend to
lengthen the time of exposure necessary to produce the damage, and the cbject of
any program of prevemion, thereiore, is so to control conditions that the limited
time jor saie exposure is extended bevond the ordinary span of exposure.

The most direct means of controlling the hazard is by reducing the dust concen-
tration to which the workers are exposed. The efficiency of the required dust
control depends upon the allowabic concentration in the atmosphere which in tura
is determined by the toxicity of the dust and the tolerance of those exposed The
standard of permissible dusiiness may be increased by carefnl selection of the men,
by means of physical ination, and limiting their ¢ through a system of
rotation of employment. It may be further increased by reducing the percentage
of toxic material in the dust and otherwise controlling its chemical and physical
characteristics.

Standards of permissible dustiness have been proposed for a few of the dusty
trades. From 2 studs of the sickness and death rates among the workers in rela-
tion to the dust concontrations to which they are exposed, safe concentrations have
been determined jor the cement and granite autting industries in the United States,
the pold mincs in South Airica, and the sandstone industey in Australia. The per-
missible concentration of zinc oxide has been dctermined direct by studying its
cfiet upan experimental subjects.

A standard jor lead mining which has been proposed was based upon the con-
ditions found in that industry. This list, while it is not complete. serves to indicate
the limited mature of the data and emphasizes the importance of careiul interpreta-
tion of factery conditions in the evalmation of the dust hazard. It often requires
years 1o demonstrate the hazardous nature of certain dusts, and jmmediate vesults
therefore may have little value. In the absence of definite knowledge, the saie
course is to consider 2l dusts dangerous umil proved innocent.

The dusty processes encountered in idustry difier widely and exhibit a consid-
erable variation in the restrictions placed upon the design and operation of devices
for the contrul of the dust. ‘No single method of contro! can be universally ap-
plicd: «n the consrary a number of methods have been developed 1o meet the needs
of the dusty trades and the choiee of methods must be based upon a thorough study
of local conditions. The common methods may be listed as follows: (1) substi-
tution of a non-hazardous process. (2) isolation of hazardous process, (3) general
vemtilation, (4) contral of dust at point of origin.

.The silicosis hazard has been reduced in a ber oi indusirias by substitwting
for the dusty process one which is dust-iree or which produces a relatively harmilcss
dust. In the granite industry the surfacing machine, a heavy dust producing tool,
has been replaced to sumir extent by the gang saw and the artificia) abrasive wheel.
These are wet processes and have reduced the dust concentrations associated with
the surfacing of the stone to a figure well below the hygienic safe limit. In
erinding and polishing jobs, the sandstonc wheels have been replaced by artificial
abrasive wheels containing litle or no free silica and thongh dnst is sl produced.

Ve
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poswc. it d lead to the high tuberculosis r:\e.iorumly. found among
::indcrs a::’d l,l tishe :ox-‘n h le of this hod is the sub of steel

o N o " ? To give
shot and other silica free abrasives for sand in the blasting of castings.
saﬁs{::m!’_\‘ vesults, the foundry sand must be umo\ed {rom the castings before
blasting, otherwise it is broken up and scattered as silicions dust.

- lim? S

i of control is idedly d in ar since it usmally involves
m\-l:ihal:n:;lw changes in the manufacturing process. Moreover, great care must l»;
taken in substituting the so-called harmiess dust, to make sure that 2 new hazar
! lacing the old one, A 3 )
:s]::o:srpqiossmf to isolate the dusty process in many cases. This may consist merely
in confining the hazardous stages of mannfacture to a separaie building or r?o!&
thereby reducing the number of men exposed to the dx_:s! (and these men may
prmecicd by masks), or it may mean complete |solahon‘for th; .vrorkcrs Jn an
enclosed Sp'acc. Complete isolation of sandblasting opc.raho.m wnhmua cabinet is
now common practice. Escape of dust is pr ed by keeping ﬂ}e under a
olight negative pressure, and by means dgf sx;:itzble controls and wmdows... lhs'opgra-
ticns may be directed from the outside. For some proci g
rcquiringyno direct operation, may be employed, al}lmngn the entrance and exit
locks for the material must be carefully maintained in order to prevent the escape
of dust at these points, A _

In“:l few instances of generalized dust production throughom the factory, the use
oi gencral vemtilation may prove satisfactory as 3 means of dust control. Under
such conditions, the introduction of large quantities of dust-free air serves to
reduce the dust concentration by simple dilotion. This n:cthod' is used in certain
mining operations. also for purposes of removing heat and toxic pases as well as
dust. Ip general. it involves the installation of large fans and is expensive to oper-
ate. In cold climates it becomes prohibitive owing to the great increase in the cost
of heatine. General vemilation should be looked upon as an adjunct to other
methods of control, rather than an independent method. . i

Effective control of the dust at the point of generation prevents it from reaching
the breathing zone of the worker and hence offers a positive means _of reducing
the dust hazard. It may be effected by the use of water or other liquids for cap-
turing the dust, or by means of local exhaust ventilation.

The use of water for laying dust is an old method of contfol. It‘ hai heen .uged
extensively in conmection with grinding wheels and is y ey in mini
and tunnel eperations in the form of wet drilling and water sprays. In operation,
some of the particles are carried off immediately by the stream of water whereas
athers arc throvm into the air with the water spray. - The latter, however, are
suspended in water” droplets and therefore scttle out rapidly. This method of control
undoubtedly reduces the dust concentration but investigatiens have shown that it
does not always give the high degree of protection r::qmred. Its efficiency depends
primasily upon the completeness with which the particles are wet. In some ashc:
the fine particles are surronnded by cnvelopes of fs and may pass thoough t
liquids without coming in contact with it. Others. escaping with the water spf:,:;:
may remam suspended in the atmosphere after the water droplets have evaporate
The wetting efficiency has been increased in some cases through the use of oils
and other liquids. .

Local exhaust ventilation consists in removing the dust through a saction hood
placed cJose to the point of generation. This melhoq of control is 'wrxt!dy uscd.m
industry and js most effective when applied to 2 stationary dust producing machine
or when it is attached to a moving tool, thus keeping it at a fixed distance from
the point of dust origin Its general application has been recognized and most
states have incorporated specifications for the desigm of local cxhavst systems
their indostrial codes. Survcys in certain industrial plants, however, have deman-
strated that many svstems do not have the required efficiency of dust remaval. This
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can be attrilnted. in mnst cases, to improper design and location of the collecting
haods and failure to provide sufficiemt and proper distribmion of air flow through
them. In seme plants the systems have been rendered useless through fack oi
maintenance.

The desirm of lIocal exhaust hoods is complicated by the jact that the conditions
under which they operate vary greatly from one process to another. The basic
principle of operation. however. remains the same and certain fundamental roles
of design exist which should be followed in all cases.

The dust panticles throun off at the point of generation possess kinetic encrgy
by virmue of their mass and velocity. The function of the exhawst hood is to
intreduce into the arca of dust production a counter force in the form of air
veloeity which overcomes the enerey of the particles and draws them imo the col-
lecting svstem.  The air velocity required varies with the nature of the process
since it depends upon the size, shape and density of the particles and their speed
ai travel.

This fimetion is common 1o all exhavst hoods and the object of their design is to
create the required air velocity with a2 minimum total air flow and power con-
sunption, but at the same time without ohscuring or otherwise interiering with
the manviacturing precess, To this end four rules of design may be iormulated :

1. Enclose the yirocess as far as possible.  Properly located housings or baffles
10 imercept the partickes reduce their energy, and hence decrease the air velocity
required dar their collection,  Enclesing the progess alsa redoces the area ni the
tweud spening and for a given rate of air flow increases the velocity at the face.
The use of housings and haffles is limited to processes that do not require close
attention and manipulatin.  The Kelley trap emploved with pnenmatic rock drills
is a gand example of 2 cumplete enciosure,

2. Locate the hand apening in the path of the dust stram. In many instances
the dust is thrown off in a well defined direction, and by proper location of the
beud the energy of the particies can be made to carry many of them direaly intn
the collecting system. This is especially importam in the case of hich speed prinding
wheels. for example. which throw the dust particles off at velocities of 10000 fect
ar Iare a4 minute.

3. Lucate the hiwad as clusely as possible to the point of dust geseration. The
air velacity decreases rapidly with distance from the apening, and hence, the distance
to the dust snurce has an important bearing on the rate of air flow necessary to
produce the required air velacity at this oint. In the case of a inur-inch round
apening. ior example. the rate of flow required to develop a pgiven velocity at a
point six inches out is ten times greater than that required in the same velocity
1w inches from she face. 1t is importam 1o pote in this connection, however, that
e rate o decrease of velucity with distance is less for the larger openings.  Mare-
over, the distrihotion of flaw is more wniiorm.  Thesc iacts point to the desirability
of using as large an opening as puossible.

3. Chaose a hood having a eniferm velocity distribution aver the arca of dust
production and a minimum floyw irem the dust-iree or so-called incffective areas.
Ta this end. the size and shajw of the hand should be determined by the extent of
the area of dust production. Fur example. nne apening of moderate size may be
satisfactory {or a concentrated dust source. bt for an extensive area of dust
production, the larger opening or even one rectangular in shape would give better
results. Also. by placing a flange around the haod the efiiciency of the air flow
is improved and the rate of flow necessary to create a given velncity at this point
is decreased.

Owing 10 the great variety of conditions vnder which exhanst hoods are emploved.
it is impossible to formulate a set of rules of design which are universal in appli-
cation. On the contrary. every problem must be solved independently. In spite of
their limited applications. hawever. the foregaing rules serve to emphasize the need

P.'?*\:n

Nk R g

L AvY

Ehery

£
5

Industrial Health Scction . 65

jor a careiul study of the characteristics of ’npcn_stims ai the dnst_t' process. z_nd
the importance of the acrodynamic cimraclcri.sl_xc_s oi an cxlm'xst hood in determining
its efficiency. They also supgest the impossibility of employing any single mcasure
i operativa as the basis of design. . . i .

State codes commanly speciiy exhaust hood requirements in terms of the negative
static pressure at the hood throat. In some cases a single valuc has been gdaplcd
jor all dusty processes and an examination of cxisting codes fc\'ca!s a 'mnsndcrablc
ariation in the suction requirements. In some cases the dianwter of the throat
is also specified. ] .

The use of this index arises from the dact that it constitstes an approximate
mezsure of the rate of air flow into tie hood. This is true, however, oy when
the area of the throat and the shape and size of the hood are also specified. .

The inclusicnr af these factors in the specifications, however, is nat g:nou;:h since
the efficioncy of an cxhaust hood is not a fumction of the rate ?f air ﬁ.m\'. bt
rather of the air velocity at the point of dust generation, and this‘ in time is deter-
mined by the nature oi the process and the design and location of the. hood.
Furthermore. the rate of air flow necessary to develop the required air velocity also
depends upon the shape and size of the hood and its distance irom the dust source.

Thus the static suction at the throat bears little relation to the dust enllecting
efiiciency of an exhapst hond and has no place in femal spcctﬁcz':ms. On the
cantrary. the only satisfactory index of operation is the cfiiciency oi dt}st.remmal
itseli. Industrial codes should therefore be written m terms of pgmu.ssdxlq dust
concentrations and approval must be hased upon actual dust dcm:nnnaupns in the
factory. In this connection it must bhe emnhnsiz_ed that visual inspection is nat
cnough since with the ardinary conditions of illumination. concentration below 50-60
millian particles per cubic foot o air cannnt be detected by the eve :ﬂfmg. In
sencral, concentrations of this magnitude are well above the hygienic safe limit.

Satisiactory data upon the desimm of exhaust hoods can be secured :.ml_t- through
experimental investigation and experience, comhined with :mu:'nl qmntitative meas-
urements of dust collecting efficiency and carefully executed investigations cf this
saurce must replace the present umcertain methods of design.

Methods of Protecting the Worker Ag;i;lst
Dust Inhalation

By PHILIP DRINKER

A jate P dustrial Hygiene, Harvard School of Public Health,
Boston, Mass.

The silicosis problem in *his comry is not a pleasant spectacle jor those of us
cancerned with industrial hypiene and saiety measures. Painiul as the cure pay
he, it consists of two periectly definite steps: (a) medical examinations of new
employees and routine examinations of all persons exposed to dangerors dust con-
centrations: and (h) reduction of dust concentrations breathed by workers to what
are considered to be saie limits. i R

I dustiness can be controlled by local exhaust fans and dust collecting equip~
ment, protective devices such as respirators or positive pressure helmets have no
place except as emerpency equipment. Howcver, many processes !ike abrasive
isand or steel) blasting, paint and enamel spraying, porcelain mantriacture, stune
cutting, sand grinding, and the like, will not, in all prohability. be made reasonably
dust free for some years to come. In work of this tspe. respirators and other
protective devices have an important place The saiety man should understand
thoroughly what can be expected oi protective devices, and above all, should be able
to check and observe whether the workmen are getting the protection they require.

v
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. One secs ocaasioaily statements to the effect that respirators have no place in
industry because they filter out only lurpe particles and let pass the small ones
which are always the more harmiul. Against this is the indisputable fact that the
dust catching efficiency of several makes of respirators exceeds 90 per cemt on
silica dust with particles less than 2 microns. A careiul measurement of the size
of dus_t particles entering and leaving respirators shows a slight but unimportant
rcdm:-uon in average size of the dust particles. But by far the most convincing
prooi that well built respirators remove dust is the microscopic examiuation of the
nasal discharge and sputum of a man who wears a respirator in a dusty atmosphere,
and of one who does not. }

R Req_uiraneqts for Respirators. Up to the present time our only U. S. specifica-
tims for respirators have leen formulated by the Bureau of Mines. Respirators
sub‘mm'eci 1o their Pittsburgh Experiment Station are tested according to a schedule
\\'lm:.h is _the direct result of their pioneer war work in gas masks. The Porean
requires jor approzal that a pas mask canister (which includes respirators) have
at lcu.t 30 per cemt filtering cfficiency against 1obacco smoke. measured at 85 liters
yer minute. and a resistznce af all times of less than four inches of water gauge.
and that the filter shall not plug readily and thereby make the breathing resistance
prohibitive,  They require 2lso a “man test” in which the respirator shal] give
.zdrqu.:llc jrotection 10 men periorming light work in an atmosphere eontaining an
irrespirable suspension fnet silica) of definite concentration.

A paper by Katz, Smith. and Meiter of the Burcan oi Mines. has made it clear
lha't these specifications are inadequate for respirators in daily use in industry. A
resistance of four inches at &% liters per minute is 100 high for any but the trained
subject such as the soldier in war time or the rescue squads of owr mines and
public utiiities. Katz showed 1hat respirators with high efficiency and low resistance
were cntirely practical to manufacture and 10 use. -

The Pureau determines tohacco smoke cfficiencies by estimating photametrically
the fmukim-ss of air entering and leaving the filter of the respirator. The actual
density or concentration of the smoke particles in air is not estimated. By a
similar |-hn_!omt1ric pracedure, the filter can be tested for silica dust cfficiency. The
test is rapid and reasenably accurate—hence. its appeal 10 the laboratory worker.
For lnfncfn srpnkc testing, the methad works nicelr hut inr dustis it i; not, m
lhc.“*mrrs opinion. satisfactory. A dust concentration far higher than that ordi-
narily met with in dusty industries is essemial to the test, and unless special measures
are used. the acrual concentration is unknown,

For some time. there have been used in this laboratory the following 105t methods:

_). R Defmitely kncwn concentrations of finely ground silica fless than 2 microns)
wni.un_thc concentration limits of approximately 30 to 200 million particles per
c?bxc font are drawn through the respirator at 283 liters per minute, the cFuem
air passed throngh a standard impinger, and the impinger sample compared against
ancther sample. taken at the same time. of the unfiltered air. Comparisons of the
twn samples can be made by the standard dust commting method by turbidimetry
or photometry. The last mentioned is much the quickest and is sufficiently accurate
for all practical purposes. A ten' to twenty minute dusting should give an efficiency
of at lrast 90 per cent. ’
. 2. Finely ground calcium carbonate (less than 2 microns) in the jorm of “whiting
Ixm_rnone"' or of magmesium oxide smoke (less than 1 micren) from burned mag-
nesium r_xbbon can be determined cither chemically or photometrically, both proce-
dxfn:s being quicker and more accurate than the counting method. A 90 per cent
minimum cfficienicy is required, ths test concentration varving irom 25 to 150 mgs.
per cubic meter.

3. By burning yellow phosphorous, a wet white suspension of about the texture
of tokacco smoke is ohtained. A filter which shows 30 per cent efficiency against
this suhetance usmally exceeds 9 per cemt agminst fine sitica. Estimations can best

TP R DA

Industrigl Health Section [

be made either by using two impingers in series or by electric precipitator and
determining chemically the quantity of smoke collected.

4. Smoke made by burning various kinds of pipe tobacco arc a little easier to
catch than the smoke formed by burning the special mixture used by the Burcan
By drying thoroughly ordinary pipe tobacco and using chemically dried air, 2 smoke
approximating that used by the Burcau is apparently obtained. A filter which shows
50 per cent cfficiency apainet smoke from dried tobaeco will generally exceed %
per cent against all dusts.

3. Resistance 10 airflow, by the Bureau's set-up, should not exceed 0.3 inches
heiore silica dusting (item 1) nor 04 inches aiter dusting, both resistance tests
to be made at 85 liters per minute. using an inclined manomcter and suitahle flow-
meter. (The Bureau now permits any resistance less than four inches.)

A more exacting resistance test is obtained by drawing through known amounts
wi magnesium oxide fume which has an extraordinary tendency to plug filters.

6. For the man test, 2 small hole is punched through the face piece oi the
respirator and a small bore. dust free tube is connected to a special type of impinger
ar to an clectric precipitator. A man, wearing the respirator, performs moderate
work in an atmosphere of kmown dustiness and air from within the face picce of
the respirator is sampled for dustiness at a stcady known rate of ahout 13 Titers
per minute or less. The dustiness of the sample thus collected should not exceed
2 million particles per cubic foot or have an efficiency oi less than 90 per cem.
whichever rating is the more exacting. The sampling rate, in this case, must he
abom 15 liters per minate. in order not to intericre with the natural respiratory
efinrts of the subject. If it is desired to sample by impinger. a tube with a nnzzle
Siameter of about 1.6 millimeters (instead of the standard 2.3 millimeters) should
e used, with which instruments a rate of 13 liters per minute is suggested.

Requirements for Sandblast Helmets, Winslow, Greenburg, and Reeves have
chown that positive pressure sandblast helmets can be tested while actually in use
by the sandblaster. An improvement of their techuic has been made by Greenburg
and Bloomficld, so that anyone iamiliar with the standard impinger outfit can per-
jorm the necessary tests.  All admit that sandblast helmets should be tested under
practical sandblast conditions and not in the laboratory.

A hole is made in the helmet, a suitable rubber tulbe connected. and the air within
the helmet led by the dard impi . a1t 1 cubic foot a minute. for a
reasomable period-—preierably at least twenty minutes. The subject should be
<andblasting throughout the period of sampling. The dustiness thus jound should
e less than two million particles per cubic foot, regardless of the abrasive used
ur the condition of the objects being blasted. As a coatrol. it is advisahle to sample
the compressed air supplied to the helmet in case the air supply is itseli also dusty.

Requirements for Paint Spray Masks. As paint spraying is carried out only
with a convenient source of compressed air at hand, it is natural that masks supplicd
with positive pressure should be used. Like the sandblaster, the paint sprayer
smoves about but little and is not greatly inconvenienced by a light air-line attached
to his hack or clothinz. While spraying under practical conditions. air within his
mask should be sampled and the protection afiorded by the mask rated in terms
i the concentration inside the face piece. The device should give the same measure
of protection as afforded by the sandhlast helmet.

The manufacturer of protective equipment should he allowed all possible license
in modifications and improvements having to do with appearance. obstruction to
vision, comiort, ruggedness and praciicability of his equi If the facturer
desired his product to be certified as to its performance under the conditions jor
which he desigmed and built it. the prospective purchaser and saiety engincer is

equally desirous of knowing the periormance data.
In view of the past work of the Rurean of Mines, tiie unquestioned integrity of
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jts persommel and the mniform high caliber of its work. the Burcau's laboratories
ar Pittshurgh seem the Jogical place for such certification 10 be done. The manu-
facturer of protective equipment welcames defmite specifications he can meet. no
nuatter how rigorous, and expects to pay the testing bill whether his equipment is
passed or rejected. No private testing laboratory would be cxpected to undertake
this tape of work withowt charping the factorer a fee adeq to give the
laharatory a reasomzble profit. The Pureau's fees in the past, for this type of
waork, have been mindest, but the funds reverted to the U. S. Treasury, and not to
the Bureay’s laboratury. Unless an absurd and wholly unnecessary hardship is to
fie placed wpen the Burcan, #t should be permitied 1o do such work on a cost. or
pay-as-you-go, Iasis.

ﬁ . General Discussion

.
s

%

Chairan Greenburg after delivery of the papers invited discussion, which was
lengthy and spirited.  This may be sommarized as follows:

Dr. H. K. Pancaast, Philadelphia, pointed out that while X-ray presents the best
method of observing changes in the limps and also for determination of their
incapacity, mest cxaminations arc nat thorough. This point is frequently overlooked.
Fxpert evidence is very important in making a diagmosis and grading incapacity.

The point made hy Dr. Russell, of the advisability of special boards to decide
the physical statns of emplavees exposed tn silica hazarde. was also emphasized
iy Dr. W, J. McCamnell. Metrapolitan Liie Insurance Company, New York City.
In this connection Commissioner R. G. Knutson, Wisconsin Industrial Commission.
spoke of the difficulties experienced in handling compensation cases. He suggested
amendments to the occupational discase laws in various states for the complete
coverage af occupatiomal distases, so that claims can he decided by the commissians
rather than by common law. The conflict of testimaony by so-called experts appear-
ing before the commissions i somnetimes remarkable. In some cases a final decision
has heen necessarily withheld until after an amtopsy.  John Reach, Deputy Com-
missioner of lahor, New Jerser. advocated the appointment ni a Medical Board
10 be maid by the State whose opinian in compensation cases should be final,

There 3s a great dificrence of opinion about these cases, said Chairman Greenhurp:
the ¢ ion € issi differ. the doctors differ. and on the other hand,
indostrialistis have not been alert to the situation: tut they can do a great deal in
the future. Compensation Baards in the jast have been somewhat arbitrary in
their decisions. Some time ago I supgested in Connecticut that the commission
should be made up of a lawver, a physician specialist. and an enpincer- hut this
suggestion did nnt meet with very much favor.

Asked tn amtiime how silicosis cases are handled jn Canada. Dr. J, 6. Cunningham,
Taremto, Ontario, said: Our laws define the terms silicosis and toherculnsis,
and they further define the industries and occupations affected, b they refer 1o
mining especially. The cases came irom the individual physicians and are referved
10 the silicosis baard. When the claim is reccived, the bnard examines the records
and the claimants, to sec il the repulations oi exposure have been complied with:
if so, the claimant is personally reierred 1o the silicosis baard: two ar three of the
mennts examine the case persomally, and then each case is decided by all three
members of the baard.  The claim is then referred hack to the compensation board.

Two ather paints of interest acenr 10 me, he said further: first, we have had a
number af stone antters with 13 ycars exposure to limestone, contacting tuberculosis,
bt in every casc the occupational history showed that tirey previously had cut sand-
stme: second, in an extensive examination of workers exposed to silica dust and
alkaline powders. reparis in the lerature have shown the rapid development of
silicosis, hat in cor experimnce an examination of two small groups with similar
exposure has shown only a small amount of fibrosis. The importance o exposure
10 cral dost also has net yet heen sufficiently realized.
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Dir. 1. P. Leal, U. & Public Health Service. Washingion, 1. .. cmphasized the
puint made hy Praiessor Drinker concerning the use of masks, that the mininmm
pressure necessary to nperate such 2 mask should be used. that a decision should be
made as to what this is. and that we should he sure that pulmonary excursion does
net eoperate against appreciahle pressure and against proper and continoous Jung
ventilation. .

It is importanm to find some workable protective device, said Mr. Roach, that will
protect warkers in sixty or seventy different industrics where tie exposure exists.
1t is possible that in laboratories a well made apparatus will work fairly well, bt
in the various industries workers are found who have sharp and irrepular features,
and many times a mask or respirator will not work «n these faces as on other
warkers with round. smooth features.  The protective device thus hecomes a memace
rather than a help. We are also very much concerned whether the filter is satisfactory
and will praperiy strain nm the particles.

Tt has heen mentinaed, said Dr. Russell, that some fimestane and sandstone warkers
have had silicosis, We must remember that granite workers and others have shown
the presence of silicosis, although they have not been directly exposed. and ather
wirkers heside cutters have shown the presence ni silicnsis. 21l af these cases being
duc 1o previous occupatiomal exposure involving silica hazards. Recently we had a
case of a man with silicosis and tuberculosis, his job having been laading caa} (not
a real silicnsis exposure). bt previously he had heen a pold miner. He is now 3
vears alil, has tuberculnsis, and three of his five chifdren also give pasitive tuberculin
reactions. which is aginst the usual conception that tuherculosis from silicosis is,
transmissible.

Professar Drinker said: T have Iwen asked whether T consider a respiratar a pocud
protectingG i no other apparates is available. My answer 15 that it wonld not he.
In a hich concentration of dust. if the respirator is functioning properly. it should
reduce the amount of dost breathed.  Rut a respirater is not really an eight-hour day
apparatus.  In ather processes, bawever. where the wark ic intermittent and a work-
man is nnt abfiged 1o wear his respirator comtinueusly, it chanld fumction as an
cfficient protective apparvatus.

WEDNESDAY MORNING SESSION
October 5, 1932

For the record of this joint session of delegates of the Industrial Health Section
with the Chemical Section, see page 166 of this volume.

WEDNESDAY AFTERNOON SESSION
October 5, 1932

Chairnian Greenburg. on the apening of this session. called for the reenrt of the
Nominating Committee and officers were chosen as foflows:
For Chairman, Dr. R. G. Leland, American Medical Association, Chicago.
Vice-Chairman, Dr. W. R. Redden, Amcrican Red Cross, New York City.
Secretary, Dr. C. O. Sappington, Chicago.
Chairman Greenburg then introduced the first speaker.
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the influence of the machine upon human well-being, It is not surprising that the
statement is being made that this depression is to 2 considerable degree due to the
use of machinery. It is not surprising that the phrase "technological wnemplayment”
is n daily usage. These statements are a challenge to the engineering profession.

enpgineers of the nation should make a searching examination fo defermine
whether ar not some evils, as by-jroducts. have grown om of their work. Undouht-
edly they have and if so, it is their responsibility to determine what they are and to
eradicate them in +0 far as possible. As scmeone has weli said. “the engineer has
conferred many great scrvices of inealculable value upon mankind, and he cannet
afiord 10 be blind or indifferent 10 their sociological effects. While the factory and
the power house increase comforts and add to the amenities, they do not reach their
full sociclogical efficiency as Yongr as they poison the atmosphere ot load it with dust.
The thensand mechanisms which are emploved for transportation and other useful
puTposes are waming in perfection as long as they produce excessive and injurious
noises. 1t is the duty of the enginerr and it should be his desire to affect the removal
of all the ohjectionable featores which accompany his handiwork. so that men hay
receive umold benefits withaut the fass of a single one of the camiorts which were
enjoyed in a Jess mechanical age.”

May we, now, resort 1o the dangerous matter of making some prophecies as to
what 1nay he expected from the engineer in the next 50 or 100 vears? There will he
withessed railways electrified and inland waterways developed far heyend ovr present
conception : telegraph, telenhone and power lines, underground and it may be power
transmitted thraugh the air. We shall have homes heated, conled and lighted with
artificial light having all the wholesome qualities of somlight. We may anticipate
hames equipped with television and movietone and supplied with nomerons appli-
ances for velicving the dridpery and increasing the endiuring satisfactions of home
tiie. We shall have a greatly increased numhber of synthetic commodities. We shall
sec the econumic and sncial states of farm lile markediy improved.

Then may we nat anticipate with confidence the members of the engineering pro-
fession taking a more active part in the affairs af government. an ageney defined by
Burke as “a contrivance of homan wisdam to provide for human wants” Since
government, according to Clar. “is a trnst and the officers of the povernment trus-
tees. and hath the trust and the trustees are created for the benefit of the people”,
it 1¢ the ever increasing duty of the members of the engineering profession to con-
tribute of their 1me. thought and efiort 10 the develog of a der and more
ecanomic government in order that buman wants may he equitably and fully realized,

We should remember that our duty as citizens omes belare our duty as engineers,
The special or superior knowledge which our training gives us also lays upon us an
hligation to use that knowledpe in the interest of the public. It is my conviction
that the engineer’s bantlefrant of the future should net be alone the subduing and
coqtralling of the jorces of nature. but zlso the comhatting of the impediments to
homan progress, security and happiness.

Chairman 1lavd called jor the rejert of the numinating committee whose personnel
inchuded E. . Beck, Chairmad. J. I. Ranash, R. McA. Keown, W. R. Smith and
A. 5. Regula. The iollowing officers were elected:

General Chairman—H. S. Smith. Union Carhide & Carbon Corp.. New York.

Vice-Chairman—S. E. Whiting, Liberty Mutual Insurance Company, Boston,

{ice-Chairman—E. S, Beaumant, Peoples Gas Light & Coke Company, Chicago.

Sccretary—W. Dean Reefer. Navomal Safety Comncil, Chicago.

Members of Exccutive Committee for three~year ferm—Harry Guilbert. The Pull-
man Cuompany, Chigo: W, M. Grafi. National Bureanw of Casmalty & Surety
Underuriters. New York City: and R. E D n, Standard OF G Yy of
Caliinmia, San Francisco,
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TUESPAY MORNING SESSION
October 4, 1932

. . ¢ the
he absence of General Chairman C. M. Dotterrer, the first session of
:\:t:n:oﬁ\: and Machine Shop Section canvened in the W ardma.n.l’ark Hotel with
Marvin A. Heidt, Director of Personnel, Budd Whed ‘Co{pormo?r. Detroit, pre-
siding. After welcoming the delcgates the chairman said in part: . “dent
“The sessions this year have becn develped around the economic side 'oi acch

prevention. In developing this theme your program cummittee has l":snh the s;:
sions upon the theory that the Boards of Directors of some arganizaiions are not
familiar with the entire scope oi the saiety h_mctmns. On the basis of x-h\s {!l'x:un__. a
hypothetical company has been designed which has been called the Dise Manuiac-
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3

wring Co.. wh?sc anay has not realized the responsibility either from an
e or a ian dpoi

“The sessions today and tomatrew will allow us %o study the irs of thi:

s oday study afiairs of thi
company with a view 1o the steps that will be nccessary to recstablish it on ‘l::
right side of the ledger. The speakers who will appear an the platiorm have been
draswn from dl\'crstﬁ(:d lines of activity. It has heen impossible, consequentls. for
them to dovetail precisely the walks which we wanld like to conver. But they il
@rry out the major ehjective of these sessins. which is to expound principles, and
if we accomplish this effectively. your attendance will not have heen in vain.
- We will, then, hy way of introduction, pive you a ook into the office of the
seneral Manager of the Disc Manufacturing Ca. where internal affairs have been
zfn_\‘hﬂnnz"hm £ood and we find this manager struggling blindly to bring order om
0s. = >0
e et

,The-dd?-:zl:s were then both enterained and mide thoughtiul by the pr -
tion of a little playlet cmitled “Profit or Lose? is play d i
ton of 2kt This playlet had the following

General Manager, M. J. McCarthy, Saicty Director. Fisher 3 i
l_ii.r Seeretary. Helen Whalen, \\’ashinmm'n D. C T Tlody Corp.. Detroit.
.[S;;fr.l}‘ Eu_qurrr‘.i J.'\‘. Lyle, Persannel Directar, Fisher Podv Corp., Cleveland.
“hairman, Board of Dircctors. Marvin A. Heidt, Persannel D ’
Coairiman. 8 irector, Budd \Whee!
Board of Directors, The audience. N

During the progress of this playlet the cost of accidents and of acel )
_this playk s 5 ceidem

measures was dnﬂupsd in a striking way and the safety lessan was dn\,:n":‘o:;:a:

Chairman Heidt then introduced the first speaker.

.. Modern Management'’s View of Safety
':- '-'-? By CHAS. T. WINEGAR
Director of Personnel, Chrysler Corporation, Detroit, Mich.

.Iu substance the speaker said that he had been associated with safety wark for
tighteen years bt that his becoming  safety-minded prohably goes back only 10
deur ar five years apo.  He was leaving the Olympia Boxing Palace in Detroit one
fainy evening. 'I:hn'c was a vei; large crowd. and the usual congestion of traffic
was so ba_d that it tock him nearly twenty minutes to cross the street. He was a
witness of an :uum-l_rih« accident in which a young boy was hadly injured. The
.qw;kcr drgw b: striking picture of the boy’s hadly broken hody 'slumped in the
readway. of the darkness and confusion. and of 2 drunken driver W
e e e, en driver who was able to

;l;l”w s;;cakcr ok this incident to draw a parison hetween the conditi
under which we live day by day in the outside warld ompa Vil
ca%izrd l‘h'e oi l:u' warker in the average industrial plzﬂta_s ; red with the or-

Nevertheless, he said. the problems of the safety man are more or | i

" : I C ¥ ess compli-
cated fecause he i dfz!mg with humans and we know there are all kinds of human
peaple. Also. the safety nan has to deal with the emations of human beings. Our
ematiems nmake us strangers to cach other and make up the difference between
profit and Joss. The safety man in his profession has been doing the best he can
to correct man’s emations,

.Or.w of the striking things evident in industry today is the fact that the indus-
u:lm who came up irom the ranks wants his ployees to have « hing he
did nat ha\-r.. He wams his employees to waork under safe conditions. Under
presont cqndn.mng: thereiore, the safety man has a more important job than he has
ever had in his fiic. and he will have a «till more impontant job in the fature.
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This long period of unstahle industrial and ccoumnic canditions has afiected
everyane directly ar indirectly.  How do you think it has aficcted the man for-
merly steadily employed. tin who has recemtly been working enly one or two days
per week®  And how do you think 1t will affect the man who has been @t of em-
plovment for manths® In my plant. we find that a great many of our accidents
are occurring to the man who is newly back on the job. And these circumstances
are bound 1o have an increasing mfluence upon accident 7ates in the future.

Nut management has a deeper interest in the weliare of the emplovee than it did
some vears aga. | have heen interested in waiching cye cases. Onc day not long
ago 1 saw 2 workman with a handage over his eve. and 1 stopped him and asked
him what was wrong. He stated that two or three days hefore he had a cinder
in his eve and he had not slept for three nights, I took him down to the factory
hospital and instructed the man in charge that if this man was nnt better before
morning, he was 10 he sem 1o an eve specialist. The specialia saw him next day.
and stated that the man had been properly taken care of in the plam hospital.
Huwever, this little personal attention had its efiect both in the mind of the workmen
and of the eve specialist. The ward guickly pot abroad through our plant that
sumenne higher in the management had taken a personal imerest in an injured man.,

‘I understand that some firms have anirely climinated their saicty propram. be-
cause of the socalled expense in these difficolt times. T comsider this a, very
serions mistake. In cne of the Detroit plams where safety work was discontinued,
an employee has since been serinusly injured. and in this plamt it has proved to be a
tremendously costly lessan.

The Personnel Department’s Place in the Safety Program
By DR. JAMES H. GREENE
Manager, Cooperative Department, Studebaker Corp., South Bend, Ind

The speaker said in part: From my point of view. the term “Persormel Depart-
ment™ is an all-inclusive one. It follows. therefare, that a praperly constituted
personnel departmem will contain within it as divisions, all of the various activi-
tics which deal with relations between the cmplovees and the company. By the
ame token. therefure. the safety department ar division hecomes a unit in the
personnel department. I would somewhat arbitrarily classiiy the essential per-
sannel activities as tollows:

1. Working conditions including saiety. health, emplovee service such as cafe-
teria, and other emplayee convenicnces.

2. \Wapes. job stability and financial security. including such items as savings,

jnsurance and pension plans.
3. Promotion possihilities and general morale, including apportunities for train-

ing. recrcation, etc.

A thoughtful consideration of these jtems will show that the element of *safety
is an imepral part of cach of these phases of industrial relations. Only the safe
worker can derive fullest advantage from the personnel activities instituted to
make the emplovee’s relations with his employer mutoally helpiul and profitable.
Til-health makes a man a poor safety risk. The enjoyment of the benefits of
safety. insurance and pension plans i contingot upon the continued safety of the
warker. Only the safety worker can be considered as a possibility for prometion.
In short, the enplovec’s efficiency. his personaf well being, and satisfaction with
his work. his opportunities for advancement, all hinge on whether he continues
to carry an his part ai the work without injury resulting in y v ar gt
physical impairment. The saiety program is therefore the core of the general

personnel pragram.
A safety program, like any other thorough-geing educavional process, is carried
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on hoth forma!ly and informally. The formal fiems will include routine safety
instructions, saiety meetings, the work of saiety committees, and such devices as
bulletins, bulletin boards and articles in the employees’ publications. Informally,
the personnel staff will promote safety through individual personal comtacts with
both employees and supervisors at machines, workbenches, and in various private

During the period oi slack work, employees find difficulty in maintaining the
rhglhm necessary for safety and satisiactory production. A certain period of re-
adjustment is _necessary when a man returns to work,  This is the dangerous time
as far as accidents are concemned.  Constamt care and watchiulness must be exer-
cised to sec that he dues not lapse into careless habits of work. In such times it
follows that the saiety division will have to continue its work with a reduced per-
.mnml.. Ii other persomel workers can make it their business 10 take up the slack,
the saiety program can be maimained and the safety record of the plant will not
he endangered.

The m.qlln_\mcm division will cooperate by emphasizing the importance of safety
at t_hc time of employmon. transier. and other contacts with employees. The
medical division will assist in the analysis of accident causes, preparation of liter-
ature, talks befare emplovee groups, and by pereomal comact. The training division
will cmphasiz‘e saie‘pmims in every training program. Saiety is such an im-
portant part in the industrial relations program that I believe the thread of safety
and safe practices should run through all the comacts oi persaune) workers and
emplovees.

Ina pgriod of retvenchment the saiety program is even more vital than in pros-
peraus times, From the standpoint of the employer. serious accidems cmt into
roduction costs more heavily at such a time than when production is a1 a higher
level. From the employees’ standpoint, the loss of wapges is much more serious
Ixcause of tl‘x dxfﬁcuh\ of saving far a rainy day when wapges are barely sufficient
10 keep the family going at the best. Management is natorally compelied to curtail
z_l) non-essential activities. While saiety can readily be called a nom-esseatial,
!ru!ncnﬂ,\' it must be demonstrated that the persommel stafi is actually producing
sa\-:‘x;g;ed‘b_\' its safety activities ii unwarramted reductims in the staff are to be
pre

Activities in Slack Times

\\'!lcn work is slack there are certain specific things which can he done to further
a saicty program which arc not poscible during peak operations. Thess may be
listed 2s {ollows: ;

1 Madx_incr,\’ should be checked over jor hazards which can casily be overluoked
under maximum production conditions.

2. Personnel wqu'kﬂ's who zare handy with tools can make necessary repairs
to guards, thus saving camtenance costs. .

3. i All safety c.:quipment which normally is in constant use can be checked over
and mspc_'ctcd during slack periods,

4 !l is poss.ilflt to watch operativns mare in detail than is possible under normal
operating <onditions and hence provide safeguards against hazards which might
casily be overlooked.

{5. ;’hcr: is more time for saicty traming.

. Systematic inspection of elevator cables, chain hoists. and similar ipment
can be conducted during such a period. e

7. This is a good time to imaugurate a program of in: ion of drawi iall
new dies and tools. including safety device features. et rawinis of af

Antomoiize and Mochine Shop Scetion

WEDNESDAY MORNING SESSION
October 5, 1932

The session upened with a presemation of the Report of the Nominating Come
mittee consisting of Hoxt L. Fracher, Detroit Steel Products Co. R. A. Shaw.
Murray Body Corp, and R. F. Thalner, Buick Motor Car Co. The iollowing
officers were presented for ideration and were formally elected:

General Chairman, Carl Starck. Buick Motor Co., Flint, Mich.
I'ice Chairmen. M. J. McCanthy, Fisher Body Corp. Detroit, Mich.
Dr. James H. Greene, Studebaker Corp.. South Bend, Ind.
Secretary, K. A. Callam, Kelser-Haves Wheel Corp.. Detroit. Mich.
Nezes-Letter Editor, Nils Juell, Haves Body Corp., Grand Rapids, Mich.
Pragram Committce Chairman. Hoxt 1.. Fracher, Detroit Steel Products Co. Detroit,
Mich,
Statistics Commitiee Chairman, C. \W. Bishop, Lycoming Manuiacturing Co., Will-

famsport, Pa.
Engineering Committce Chairman, \". H. Kopierer. Studclaker Corporation, South

Slides and Safety Kinks Committce Chairman, Marvin A, Heidt, Budd Wheel Corp-
Detroit, Mich.
Mewmbership Committee Chaoirman, M. A. Kroger, Chevrolet Forge Div.. General
Motors Corp., Detroit, Mich.
Publicity Comuittee Chairman, W. A. Bechill, Chrysler Corp.. Detrait, Mich.
Health Committee Ckairman, Dr. A. F. Lecklider, Fisher Body Corp.. Detrait, Mich.
Members ut Lorge:
L. E. Averill, C. H. Dockson Ca, Detroit, Mich.
C. M. Dotterrer. Graham-Paige Mators Corp.. Detroit. Mich.
R. A. Shaw, The Murray Comp. of America, Detroit. Mich.
R. F. Thalner, Buick Matar Ca., Flint, Mich. . .
Racyoawiv T

- \ - .
The Medical Department Presents the Case for Safety
By DR. A. F. LECKLIDER
Medical Director, Fisher Body Carp,, Detroit

The speaker said in part: 1 am to endeavor to show our management and our
directors where, in the cves of their medical department, it is worth while for
them 1o spend their money, their thoaght and energy in jormulating and backing
up a saicty program. Times. I am informed, are now less prosperous. There is

jon of all activi-

a tendeney evervwhere toward wholesale e ies and the ¢!
ties classed as non-essential or non-productive.

1 have noted many of the economy measures put into effect and have felt the
pinch two times a month myseli. All these measures have seemed to be only partly
successin] in keeping the Ship of Industry on an even keel. In the same hour
when someane of these measures. productive of a few doflars and performed with
backbreaking efforts, goes into cfiect, two finger amputations and a fractured leg
come into the hospital. By this event vour small decrease in cost of quarter
panel finishing is shot for four and a kali days: your first class hand sawyer is
transformed into a third class trucker, who becomes again, as the depression cumes
into full swing, a first class client at the doors of vour welfare department. No
proper techni on the of fingers will enable those stumps to completely
surround the hand of a lever or a hammer again.

1 do not know of a single serious injury which has not resulted in a social
problem case. All are potemtial social prohlems, many of them with aspects en-
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will be expecied to pass with satisfactary grades. Tell him that, where necessary,
rules will he enforced but that campany prefers employees who will voluntarily
camply with the rules.

(3) Company furnishes protective equipment and safety appliances. (a) Rubber
ploves, fuse pullers, gopples. line hose znd blankets. Fusces and flagging cquip-
ment, warning flags, torches and barriers, gas masks, machine guards. ete, Location
and use of this equi] hould he explained to the new man, Defects pecufiar to
cach piece of equipment and the best method of inspecting the equipment should be
explained,

141 Shauld explain tn the new man use of first-aid kits and the importance and
necessity for first-aid in treatment of all minor injuries. Should show him where
first-aid supplies are located.  Should explain hriefly the wse of each article in the
first-aid kit.

(%) Sheuld show Jocation and plain use and hod of aperating fire ex-
tinguishers an the property. The group should be questioned cnncerning this equip-
ment, its use and methnd of aperation.

(4} The new emplover sheuld be informed that a camplete vepart should be
made of accidents that occur, Why a detailed report is required hy the safety
department and by the claims department should be explained. A copy of each acci-
dent vepart form used by the company should he discussed with the new men.

In the conclusiuns drawn at the end of each of these conferences the Jeader
should paint aut that as such instructions are impartant to the gew man, it is im-
portant that they be frequently veviewed with old emplnyees. Frequently in con-
ducting mectings of this character it has heen determined that some old employees
di nir understand the fwoper use of fire cxtinguishers, cannot state clearly the
company policies concerning safety. are of the opinion the only reason for requiring
a report of accidents is to protect the company from false claims. have never heen
instructed in the proper use of gas masks, or ofher equipment they may he called
upon to usc in same emerpency,

There are scarcely any ohjections 10 this plan that cannot be salved. Recently
in a large icy campany an objection waz offered to that part of the plan which
required this instructiom ta be piven beiore the applicant was accepted. on the
grounds that witen because of sudden changes in the weather at the heginning of
the ice seasom, additional help was needed immediately. The difficulty was solved
by the general mamager requiring the plant superintendents ta develap 3 “waiting
list"—employees who had heen instructed hy the safety directar and might be called
when needed. While this canference méthad may not it al! conditinns and circum-
stances in the clectric railway industry, it is quite prohable that this plan may
be used with such modifications as may he necessary and thus reduce the number
of accidents due 10 Yack of proper instructions.
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General Chairaen—W. A. Seruwax. lawse-\Wites Biscuit Company, Kansas City,
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Vice-Chairman (Membership)—Hexey J. Mixece. The Borden Company, New

‘ork City, i i
Sr?';:'rlarr -'," News-Letter Editor—M. E. Hovsgx, B/G Sandwich Shops, Chicagn,
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Chairman Proyram Committee—R. E. Paovty, Aena Life Insurance Co. New Yark
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Aurxasnes Diexsr, The Nativnal Sugar Refining Co.. Lang Island City, N. Y.

Faaxk A. Hasse, Corn Products Refining Co.. Chicagn, ll}.
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R W. Upsitaw, Anhenser-Pusch, Inc., 8. Louis, Mo,

TUESDAY MORNING SESSION
October 4, 1932

The first session of the Food Section cunvened in the Wardman Park Hotel. with
General Chairnan Wil A, Sullivap presiding.  Chairman Sullivan weleomed the

delegrates, and then introduced the first speaker. .

Common Sense Accident Prevention
By GLENN L. GARDINER
Assistant to the President, Forstman.Woolen Co., Passaic, N. J.

Common scuse, said the speaker, is oiten found 10 be an uncumman faculty. A
study of the causes back of the majority of accidents proves r'alhcr c«m:luslvc_ly that
[ Scuse is one He cited a striking group of accidents all of which had

been inolishly caused. He then said in part:
217
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Ina study of 2622 accidents. an accurate determination was made of the length
o3 wetvice of those injured. It was found that those who had been employed anc
mml_lh ur less were being injured at the fate of 160 per manth per 100 cm.l)lm'tcs
tThis duwes mt mean that 160 accidents were catsed per manth, but that lhe)'- oc:
curred at the rate of 160 per mmth). Those who had been employed for three
months had accidents at the rste of 700 par mamh per 300 tm]llo\'tei: Those who
had levn emmphwved from three to eight munths had a rate of 16 at'cidems pes munth
per 100 employees : and those whese experience ranged from eight manths 10 ane
year had 12 accidents per awmth per 100 emplayecs,

After ﬂlt:' first year, !lx- rare dropped rapidly.  For thase enpliyed fram ane 1o
ff\'r Vears, it was 15 accidents por year per 10 employees.  For thase emploved irom
five 16 ten years it was 1] accideats per year per 100 employees. Those ‘who had
served fran ten 1o twenty vears sufiered § accideits per vear per 100 employees,
and lh:m—. who had lu:n enpluyed irom tweniy tn thiny years made the best sho;\’in;:
of 2]1. with 2 rate of only 3 accidemss per 10 emplovees.  After thirny vears of
serviee, the rate 100k a Slightly upward trend, : U

Anuther nnd_g' showed the refation of what might e called the labor recruiting
rate ta the accidem irequency rate. (Do not caniuse the term "labor recruiting™
with the torm “labuor tumawer.™  In the sudy refesred ta, the tota) number 711’
nm.»lu.n-es nereased pradually from 340 a1 the heginning 10 590 a1 the end of the
werind,  One would naturally think that the number i accidents wauld follow fairly
closcly the total numinr of employees exposed to the hazards of the plant. Such was
net the case. Instead. accidents happened with the greatest irequency during the
:v;nhsd\rhcq mnh:itims rr{(ui:’rd she hiring of the largest number of new employces,
nd a drap in those mwmths during whi i i
and mq:lui_:'u-; st h g which there was also a drop in the number of

“Right niw, the very commendable cfiorts of the industries 1o k nany
!n..-sihlc of their peaple emplived may result in the assipnment of mer:.et':: :"orkn:,\:hi:l:
is new to them and for which they are not fitted and lead fo accidents. When
buusiness picks up. and it most certainly will, there will be a great deal of shuffling
around umtil things become siabifized.  All of those classes of emplavees that have
'l'rl.l termed uew will be entering our plams in farge numbers. IT it is possible to
devise wayr and means of preventing injuries among them we should get husy and
i'm:mu\_au- vur progsams now and le ready to tackle the problem as soon as @t
arisey.

The arfiul selection of emplovees is all important. Emplovee selection should be
exercised in the plam having hut a handivl of workers no less thorouphly than in
sme having thonsands. The principles involved are precisely the same.  Every selecied
-_-nmlnycc sl-znuld measure up 10 the physical. mental and mosal requirements of the
jl'_l‘l’ fnr which h;‘ is’;ﬁrﬂl. It il;lln\\'s that ali of those who have the responsibility
si hiring men should ¢xamine them: - ine i 2 v
e el oxan h sclves carcfully to determine if they are fully

Physical examinations prior to emplovment are desirable. They should not be
underaken with the idea of excluding subnormal applicants fram emplnyment alto-
pt"lh!'f. it to _asccnain what particular work each one can do with the maximum
oi salery for himseli and the of risks for the emploving company. There
nay he same who object 10 physical examinations. hut these ohjections are based
usuafly on the belief that indvary will take an wniair advamage of the workmen
l'hmuch min‘mzamm ohtained from the examinations. Just as soon. however, as it is

ated lh:n_lhc ¢ inatirms are w0t heing made for an ulterior purpose bant
10 fit the won 1o jols ;1 which the will be safest and at the same time minst Jikely
10 succeed in a financial way, the ohjectinns will cease.

C7_nsd_r allied with the determination «i physical fitiess is the question of mental
Txahﬁcalinns. Modern employment technique includes many differemt kinds of tests.
Such tests should be as brief as possible and actually suitable for the purpose .[m:
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which they are intended, namely, the detection of ceriain specinic characteristics awd
yualifications.  Any tests that are unduly lung and fail 1 give infurnmtion that can-
not be ohtained otherwise will deicat their own purpese. There is room for a ot
oi commun seuse as well as technica) skill in emplover selection which, if it means
anyvthing, should be fitting employecs to their jobs.

Of nu less importance are moral qualifications. 1t is wn supgested that industry
should perform the junctions of a Sunday School, or that empliyment managers
should try 1o give 2 moral rating 1o each applicant ior employment, 1t is obvious,
however, that one whu makes umruthiul statemems, or is evasive rather than
straightiorward i answering guestions, or is known to disregard accepted standards
vi conduct, canum e given a task that requires individual initiative and the aceept-
ance of @ measure of persanal respousibifity,  Moreover, such a person will not wam
up well with his jellows. He cannot be counted on for much help in bettering your
accident records.

“When an applicant is accepted jur employment a cuntract of hire cither expressed
or implied has been made, It is assumed, on the ane hand, that the employer has
I3 ined qualifications of the apph and has ivund them satisiactory, and on
the ather, that the applicant has familiarized himsell with the condiliuns under which
he &ill work and has considered them acceptable. YWhat an opportunity te siant a
man off right so far as accident prevention is cancerned! The applicant is in 3
receptive frame of mind.  Now is the time to explain the safety ahjectives ol the
company, and the part he will be expectied 10 play in this effort if he becomes a
member of the organizativn. This is a dignified and important part of the cmploy-
mem program. Time spemt en it will be justified by the resulis.”

Discussion: Mr. Prauty enphasized that it is well 10 have a re-cxaminativn of
a man’s physical fitness when he returns to work afier an absence, even though bic
is an old employee. Also the foreman should realize his responsibility in the matier
and not assume that the nan can do the work as he formerly did. The discussion
developed also that in a certain plant a man whu was found to have a communicable
discase sued the plant docwar cn the basis of “privilege communication.” The plamt
in question now has all applicants jor positions sign waivers beiore physical exami-
nation takes place.

Report of the Nominating Committee
Will Cooper, Stevens Hotel, Chicago, Chairman of the Nominaing Comminee,
then presenfed the committee’s repant and officers were dlected -for the ensuingg year

as follows: -

General Chairman—Hexgy J. Miserw. The Borden Company, New York City.

Iice-Chairman—Fmaxk A. Hasse, Corn Products Refining Conipany, Chicago.

Secretary and Newes-Letter Editor—). ). ZErTsex, Continental  Baking Company,
New York City.

Engiucering Committee Chairmou—J. J. Lvoxs, John F. Jelke Company, Chicago.

Membership Committee  Chairman—Rosexr Freanva, Kellogs Company, Baule
Creck, Mich. .

Poster Commitice Chairman—Tuosas Steounak, Wagner-Taylor Cumpany, Phil-
adelphia.

Program Coumittee Chairman—W. C. Wasusray, Sheflicid Farms Company, Inc.,
New York City.

Publicity Committee Chairmun~Ruerit B, Cane. A, E. Saaley Manujacturing Com-
vany, Decator, 111

Statistics Committee Chairman—T. A, Scuexvet, Premier Malt Products Company,
Peoria, Il .

Mearbers at Largr— .
Wiuan F. Bareery, Homn and Hardan Baking Company, Philadelphia.
W. P. Beir, California and Hawaiian Sugar Refining Corp.. Crockett. Calif.
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D. !_(. Cuamk. Socicty of Grain Elevatur Superimendenmts of North America,
Chicago,

Myms Cunex, Schulze Baking Company. Kansas Gity, Mo.

Wir Coorer, Executive Offices, Stevens Hotel, Ciﬁcag’:). :

Avexaseer Diesst, The Nationa! Sugar Refining Co., Long Island City, N, Y.

Pu:l: Goopyoven, The Quaker Oats Company, Chicago. )

E. W. Geex, Oahu Sugar Company, Lid.. Waipahn, Oahu, T. H.

C. E. Gairaiw, The Axton-Fisher Tolacco Co., Louisville, Ky.

Evser Hrseac, Manager, Hotel Allen, Allemown, Pa.

S. B. Horerrs, The Carey Saht Co. Hutchinson. Kan.

Ranexr Mcllave, Atlantic Supar Refineries. Lad., St. Jutn. X. B., Canada,

ApoLr Presrer, Adolph Plefier Rice Milling Co., Houston, Texas.

G. L. Ruvs, John Marrell & Co. Ottumwa. Jowa.

Wittaxr A, Suruvax, Loese-Wiles Biscuit Co.. Kansas City, Mo.

Vigy D). Svrros. Postum Company, Inc. Bamtle Creek, Mich.

C. W. Trexixg, James H. Hamper Co., Duluth, Minn.

R. W. Upsnaw, Anheuser-Busch, Inc., St. Louis, Mo.

Eamt Wmrtirock, Washburn Crosby Co. Inc., Buffale. N. Y.

Cunames F.Wienrs, The Southern Cottan Oil Co.. Savamah, Ga.

TUESDAY AFTERNOON SESSION
October 4, 1932

Thls sessiun o lhc_Fmd Sectiun was held at the Department of Agriculture Ex-
periment Station, Arlinpten, Va. Here a series of dust explosion tests was carried
om beiore the delepates, demonstrating the foree of certain kinds of dusts when
gxp!(ndfd under various conditions. The fundamental idea in prescuting these test

1 was to_‘ ate the relative dissipation of the force of the explosions
by means of openings and other escape vents in the explosion chamber. The tests
were conducted under the supervision of David J. Price. U. S. Department of Agri-
cultore, who gave a detailed explanation of ecach as it was prepared and tock place.

Descriptive Statements of Dust Explosion Tests at
Arlington Farm Testing Station

By DAVID J. PRICE

Principal Engineer in Chorge, Chemical Engineering Division, B
Chemistry and Soils, U. S, Dept. of Agricul z:g Washlnmmm ;nacu of

In the work an dust explosions and resulting fires in industrial plants, the Chemi-
ql _F.nmn:crmg Divisien of the Burcau oi Chemistry and Soils has obtained records
of 360 explosions of this character. In 184 of these explosions 434 persons were
killed and BAG injured. In 449 cases the property loss amounted to approximately
$46,000,000. The dust explosion hazard exists in about 28000 industrial establish-
ments employing approximately 1,325,000 persons and manuiacturing products of an
annual value of mare than ten hillians of dollars.

:l'he l)qlam:ntm oi Agriculture has given special attention to the development of
saiety codes ior dust explosion prevemtion in grain handling and manufacturing
esta.bllshmcnlf. The Dust Explosion Hazards Committee of the National Fire Pro-
tection Association has been under the feadership of the Chemical Engineering Divi-
sion of lhc Bureau of Chemistry and Sails since its origin. This committee is com-
posed of representatives irom the industries directly concerned, insurance and safety
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organizations, state and federal officials and comstruction aud equipment engineers.
The Dust Explosion Hazards C has prepared the following nine safety
codes: (1) Flour and Feed Mills; (2) Sugar and Cocaa Pulverizing Systems)
(3) Terminal Grain Elevators; ($) Pulverized Fuel Insulations: (5) Starch Fac-
teries: (6) Spice Grinding Plants: (7) Caal Preumatic Qiraning Plants; (8) Woud
Flour Manufacturing Establishments: and (9) Inert Gas ior Explosion and Fire
Prevention. .

These safery codes provide a practical means of translating into actual plant prac-
tice the results of research work such as you will see here today. They have heen
adopted by the Nationa) Fire Pratection Associatiun aud the National Baard of Fire
Underwriters and have been approved as American standards hy the American
Standards Association. These codes have been published hy the Rureau of Labaor,
Statistics of the U. S. Department of Labor as Builetin No. 362, emitled “Safety
Codes for the Prevention of Dust Explosions.”

It is gratifving to safety engineers to aliserve that the lasses of liie and praperty
in the grain handling industries as the result of dust explosions have decreased in
the ten year period 1921-1931. The average loss per explosion has gradually de-
creased from approximately $320,000 in 1921 to about $28000 in 1931, (The recards
inditate that there were thirty-nine dust explosions in indusirial plants in 1931, On
the hasis of the reduction in loss of $500,000 per explosion, this would mean a saving
of $19.500000 in 1931 in property values without any reference 1o the saving of
human life). The yearly losses have dropped from §4.160,000 in 1921 to $1,100,700
in 1931.

The reduction in Josses from dust explusions in the grain handling and associated
industries has been due in @ very large degree to the splendid conperation which the
Department of Agriculture has enjoyed with all the ageneies directly concerned, and
with naticna} organizatiuns such as the National Fire Protection Association, Na-
tienal Safety Council, National Fire \Waste Council, National Board oi Fire Under-
writers, and other similar associations and organizati paged in explosion and
fire prevention,

The structure in which the dust explositns are produced consists of a room. gal-
Tery., and tower. The room. 4 x 3 x 5 fect, has a volume of 100 cubic feet. The
gallery, 2% x 2V x 30 feet, has a volume of 125 cubic feet. The tower, 3 x 3 x 12
ieet, has a volume of 108 cubic iect. Total volume is 333 cubic fest.

Vents on the room consist of hinged metal doors and pivoted sash. The metal
doors range in size irom 0.1 square fect to 1.35 square fect and the sash contains
approximately 7 square fect oi glass.

The mallery has B roof vents, each ene square font in’ area covered by hinped
doors. There are also 8 fixed glass windows with an area of 1.3 square fect each.
The opening into the tower, which is the full size nf the milery. may be closed
when the gallery is used as a unit.

The tower contains one swinping panel about 7 square feet in area, 3 hinged doors,
cach 155 square feet in area, and adjustable vents on top ranging fram 0.1 square
feet to 275 square feer, and 4 fixed plass windows with an area of 1.7 square feet
each,

In these tests, grain clevator dusts, soap powder, starch dust. milk powder, baking
powder, sugar dust, wood charccal dust, wood dust, and cork dust were used. In
order to produce cach explusion it is necessary tn have dust in suspension in air and
a source of ignition. The dust cloud is produced when a jet of air strikes the dust
in the cups and throws it into suspension. The dust cloud is ignited hy an clec-
trically heated cail.

Some of the most disastrous dust explosions, said Dr. Price. have occurred in
termsinal grain elevators in connection with grain handling and storage operations.
The first test, an explosion of grain el dust in the entire structure, will show

the possibility of venting an explosion without d In this test approximately
po:
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Heavy Machine Shop Division, Geoup A, Lycoming Mig, Co., Plant No. 1,
Wiiliamspart, Pennsylvenia. The same division, Group B, United States Rubber
Company, Shoee Hardware Company, Waterbury, Conn,

“Your Hour™

The next pan of this sessiom was a special feaatore emitled “Your Hour,” led by
T. H. McKenney, Supervisar of Lalor & Saiety, Minois Steel Cumpany, South Chi-
cagy. Question cards had been distribute:di and returned with saiety prohlems. which
Mr. McKamey read irenn the fluor, and then asked for sohmions.  Questions aud
answers were a8 follows

Guestion No, 1: “[t was expected thay poor working schedules would cause mure
accidents, but this has ot Inent the cise: why n0t?” Oae reply was that plants are
ot pressed for prodoction. However, a strang percentage of the delegates were of
the eqniem that spreading the work and putting new men on new jobs was causing
accidenis. A vore of delegates im whether or not irequency of accidents has decréased
during 1930 and 1931, reculted in a vate showing a decided decrease,

Ouestion No. 2: “What practical means can be vsed tu detect deiects which may
develap in crane wheels 2™ The replies included: wisible insyectiom for cracks. flat
surfaces, cte.: tapping winels with h r; also mg the fi One weil
kuawn compeny makes 2 momthly inspection of all parts of the cranc.

Cntestion N 32 “Have any trovbles or injurics been encountered due to metal
caps «m safety shoes?™ Several well-known companies do not permit any saiety shoes
except these with Qeed toe. Flammable marerial fn a composition toe is considered
ahjectionable.  Practically every man went «m record as favaring metal tipped toes
and a vate showed unanimous approval of steel toes,

Duestion No. 4: “What procedure shauld be followed i superintendents, foremen
and werkers do not co~aperate in the accident prevention program?®™ The answers
included the following: Qer management is always with us it a good orgamization
will also offset oppenition 1o saiety.  Putting ubjectors at the heads of saicty com-
mittees will often oficct a cure.  Safety soust begin at the tap, A safety engineer
whe cannet sell his wares 1o his men shauld move. The saicty engineer most sell
his wares to the tnanagement, and all executives are susceptible of being influenced i
praperly approached.  Doth the emotional appraach and the discussion of saiety on
a cost hasis are valuable to make the management listen

Question No. 3: “In the investigation of accidents and. near accidemts, what is the
best methed -n i1 :ccdm-e—:hruugh the furemen, by 2 committee, by 2 safety mspcclmn,
or atherwize 3™ Many delepates favored an m\cm,f.vanun by the department superin-
tendent and his mon, foremen, dte.. with the safety engincer as secretary and assisting
i the guestioming. Aniher suggestion was by means of a trial. An immediate investi-
matiom s advisable, since conditions s change, especially i someone is cspecially
at fault.

Question No. 6: “Now that we are agreed that respensibility ior accidents rests
with the head of the department. what is the safety department doing 1o lighten the
Toad of the foreman:™ It was agreed that the saiety department should help the
iuremen in every possible way. It is importam 10 cembine saifety and training.

The final feature of the program was the presentation of the film strip entitled
“Safety Kinks.,” by J. A. Oarnel. Chici of Saiety Burcau, Carnegie Stevl Company,
Pittsharph,  Mr. Oartel presemted a preat varicty of machines and devices with
appropriate femarks. ,

= ANOURNMENT

By P = a5y

TIWENTY-FIRST ANNU AL SAFETY CONGRESS
NATIOXN AL SAFETY COUNCIL

Mining Section

Officers 1931-32

General Chairman—W. H. Cosixs, Natiomal Lead Co. Si. Francois. Mo.

Iice-Chairman in Charye of Membership (Caal Mining)—Tuesas K. Lantroat,
Koppers Coat Co.. Pittshurgh, Pa.

1'icc-Chairman in Chorye of Membership { Metal Mining)—P. M. Axruvk, Amer-

. ican Zinc Company of Tenneasee, Mascot, Tenn. .

{icc-Choirman—J. W. Avur, Calumet & Hecla Consol. Copper Coe Calumet, Mich.

I'ice-Chairman—Fraxk B. Dusnak, Pickands, Mather & Co.. Mather, Pa. i

Secrctory and Newes-Letter Editor—Daxier Hasmixarox, United States Burcau o
Mines, Washington, D. C

Chairman Statistics Commirtee—W. W. Apass, United States Burcan of Mines,
Washington, 1). C.

Chairman Euntertainment Committec==). T. Ryax,
Pittshurgh Pa.

Publicity Committec—M. R. Brmn, Explosives E
R. Dawsox Hawt, Coal Age. New York, N. \

Chairman Postcr-Slide Committce—). J. Foraes, U. S, Burcau of Mines, Pittsbuegh.

Chairman Engincering Committee—\NV. T. Mevzaer, Hudsnn Coal Co., Scranton, Pa.

Chairman Program Committee—Cuias. F. Hazervox, Pickands, Mather & Co.
Cleveland, Ohio.

Mcmbers at Large—
M. F. Farutg, The Mining Corporation of Canada, Lid., Toronto, Om., Camada.

H. C. Hexsre, Phelps Doadge Carp., Rishee. Ariz.

R. N. Hosten, Coal Mine Section, Pennsylvania Cnmpmuntm Rating & In-
spection Burcau, Harrishurg, Pa,

Groxce Mammissox, Pickands, Mather & Co., Hﬂ)lm)g, Minn.

C. A. McDowsw, Pittshurgh Coal Co. Pinshurgh, Pa.

D. D. Morrarr. Utah Copper Co,, Salt Lake City. Utah.

Howarn 1. Youxa, American Zine, Lead and Smching Co. Eust St. Louis, T

Mine Safety Appliances Co.

. Wilmi Pel.

TUESDAY MORNING SESSION
October 4, 1932

The sessioms o the Mining Section convened with General Chairman W. H. Comins.
N 1- Lead Company, St. Fr is. Missouri. pr iding. Afier 1 g the

delegates. Chairman Comins asked for the report of the Statistics Committee which
was prcscmcd By W. W. Adams, U. S, Burcau oi Mines. Washington, D. C.. Chair-

man, in part as follows:

277
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Statistics Committee Report

.-\i_thuu;:h cmployment in the mining mndustry was reduced 28 per comt over the
previsus year, companics &anting to the National Safety Council represented
34.0([]:‘"1 man-hoors during 1931, Accidemt irequency at these plamts was reduced
over 6o gt cem and sccident severity 8 per com during the year. Figures of larger
oo, now available {or certain branches of mining since the carly returns were
jummished 16 the Couneil, show that anthracite mines reduced their accident irequency
%‘ jer cent in 1931 over the previons years, bituminuus coal nines lowered their
irequency rate 12 per cemt, metal mines 20 per cent, nan-metallic nrineral mines 10 per
cant, and mills and smehers 27 per cent.

The number of accidemns and the number of man-hours worked have sreatiy de-

clined in recem years at bath metal mines and coal mines. Some of this decline:

was doulitless the result of gt markets, but much of it represonts increascd efficiency
cue ta fmproved aqerating methnds,  Metal mines have suceeeded in reducing acri-
dcmf_ 3t a2 mure rapid pace than the decline in man-hours, and the result has been a
sratiiving reduction in accidant irequency per million man-hosts of exposure. Ceal
mm_iug. «n the ather hand, while also marked by fewer accidents, at least fatal
accidents. and fewer man-hours of expusure, has nat reduced aceidents quite as fast
as man-hours, hence the accident frequency rate for caal mines over a term of vears
has shown a mild upward trend.  Nevertheiess, the rate last year seems to have 'gune
down, and there are indicatians that the rate for 1932 is alsa declining : which may
indicate that the tide has turned and that the coal industey. as well as the metal
industry, will reduce its accidents 1 an extent equal to or graater than it lowers the
number of man-hours required tn mine a given quantity of coal,

The rapuat of the Poster Cammittee. presented by J. j. Forbes, U. S. Burcau of
ilincs. Pittshurch, Pennsrivania, chairman, showed that during the vear over 350
saiety posters had been issned hy the National Saiety Comcil suitable for use by
manters of the Mining Section. .

Report of the Secretary

The repomt i the Seeretary, D). Harrinmon. U. 8. Bureau of Mines, Washington,
D. C.. revealed that ~1931 has established a record of low rates of accident occurrence
in hath cal and metal mining.”  Agfifoximately 1430 persons were killed in coal
mines in the United States in 1931 apainst an average of 2409 annually for the
prm-im_:s 25 years. The 193] iatality rate of abmn 327 persons killed p&r million
tuns of coal mined s the lowest rate achieved in any year of the presemt zentury:
and fur the first eighn months of 1932, the rate was lower than fur the similar period
of T3L " Explusions caused mly 84 fatalities as campared with 263 in 1930, and as
compared wilh‘an average of M1 anmally from 1922 to 1930 inclusive.  From January
2§.‘W.!l. to Newemirer 3, 1931.-ar over nine momths, the bituminous mines of the
(._xmrd Sates did not have a major explosion disaster fune in which five or more
Yives were Just). While mumeraus factors contributed to this kg period of avoidance
o major expheions, at least three ‘major disasters unquestiomably were prevemed by
rock dusting. )

In 1931 Alaska. Michigan and Texas had no fatalities in coal mines and ecvery
uther caal predtucing state except Indiana, Montana, North Dakota and Marviand had
Jewer coal mine fatalities in 1931 than in 1930. Alabama, New Mexico, Ohio, Okla-
homa, Utah and Washingron all reduced coal mine fatalities 30 per cent or more in
1631 as compared with 1930 and usually the dominant factor in this reduction was
the aveidance of mine explosions, -

For the first eight momthe of 1932 the fatality rate is but 3.126 deaths per million
tums «f ccal mined, which is a definite. improvemenm on the rate of 3.384 for the first
vizht memths of 1951, or the 327 vate for the ontire yezr 1931, The anthracite mining
indusiry also is showing definite prugress in safety in 1932, with hmt 148 deaths for
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the first cight months, as against 263 in the first cight wonhs of 1931: the 1932 rate
in anthracite mining up to September 1. 1932, being 482 and that of the first cight
months of 1931 having been 6.637.

During the past vear many renarkable safcty perivrmances in mining have been
achieved. In metal mining the Miami Copper Company worked mure than 30 memths
or more than 30,173,000 man hours and produced nearly 13300000 tuns of ure from
underground workings without a fa1at accident.  The Utah Copper Company opetated
its open cut mine for a three-year period without 2 fatality and moved morc thau
73.000.000 tons of rock and ure, the man-hours of exposure being almost 11.800,000,

Coal mining companies, too, recently have achieved safety records almost unbeliev-
ably good: at least five fairly large preducing coal mines have been able to operate
a year or more without a single lusi-tinic accident. these being the Dehue mine, The
Yuungstowa Mines Corporatiun, Dehue, West Virginia: the Iirier Hill mine. The
Buckeve Coat Company. Bricr Hill, Pennsylvania: The No. 1 mine, Phelps Diddge
Curporation, Dawson, New Mexico: the Alloy mine, Electro Metallurgical Company.
Alloy. West Virginia: and the Imboden mine. Stonepa Coke & Coal Cumpany,
Imboden, Virginia.

_The cement industry continues its excéllent safety perfornances and now at least
eight ccment plants have joined the thousand-day club, having nat had a lost-time
accident in 1000 ur more days. The lola, Kansas, plant of the Lehigh Partland Cement
Company has worked for six years without a tost time accidemt and in that perind
had nearly 2.300,000 man-hours of exposure and handled practically 1330000 toms
of cement rock: and the Sandis Eddy quarry of the Lehigh Ponrtland Cement Com-
pany, with an average of 33 employecs, has not had 2 lost-time accident from
February 17, 1926, to at least Septemhber 1st, 1932 the expesure being practically
66000 man-hours during which over 2,300,000 tons of rock were produced. Anather
remarkahle safety performance is that of the underground mine of the Alpha Pont-
land Cement Company, Ironton, Ohio, which has not had a lesi-time accidenmt since
September 21st, 1926—over six years. During the period its employees have worked
999 days with a total of 369.848 man-hours of exposure.

Fiity-four new chapters of the Halmes Saicty Association were established last
vear, bringing the tatal number of actively functioning chapters now to over 130, with
2 membership about 30000. Dozens of instances are at hand in which actual figures
have been furnished indicating that aiter Halmes Chapters have heen installed and
kept in active working order, accident accurrence has been reduced materially.

Chairman Comins, at this point, introduced George Opp, Safety Engineer, The
Petroit Edison Company, Detroit, who made an inspirational address. stressing the
finer points. or what might be termed the altruistic phases, of accident prevention
work. Mr. Opp spuke extemporaneously, and no recard is extant.

Some Data on Lighting in Underground Mines .
By C. W. OWINGS

Associate Mining Engineer, U. S. Bureau of Mines, Pittsburgh Experiment
Station, Pittsburgh, Pa.

Lighting is of paramount importance i reducing accidents and in incrcasing
saicty snderpround.  Light. by definition, is an essential conditien of vision: it is
that form of energy that produces vision. Light and liie. both having “I" as the
first letter, are, perhaps. simnificam of the necessity of light in order that man may
live. 1n oppesition to this thought, two words starting with the letter *d.” darkaess

Patlistred by yermtission of the Director, UL S, Rureau of Mines. (Not subject 10 copyright.}
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The impeiance of accidom costs muy It emphasized Ly comparing them with the
cont ol waste tutesial, defective works, wiste tine and broken equipment,

Aezidemn cnts <hould be conpiled every momb and cumulative ficures can bo

siven at Jeast every three maths, Theer aecident costs should pot anly be studied

the plant neoapensat, it shonld b “hrogelt o™ 1o other members of the

crvtsory proap, incliding the Jorepua..
te advamtazeonly comgiled for each foreman’s department. They
1ee) iretn memth to spenth and frean vear to year. The costs choulbl

ety adnstrics.
Ine cnwde teo ke acchlen costs seriously by incdnding such
et olesent in Sizueing his bonus o his salary, It shonld
et his ceatrollable cxpense. He shondd be made o explain all tls
detaits of every aecident which miply have beent serious,

Cooperation - _
By WALTER A. SCHAEFER"

President, Casualty Underwriters Ass’'n of New Jersey, Newark

Tise spaiaker dacmased oy phises of the awards wade mder S1ate Compensation
Laws z2nd outlined the difficalties of insurance ‘companies in this camection. He
srinted] et in jarticelir the steady inereases in pefeenticse of money payments made
e injurerd empiovess i permuaent qartia) disability cases. These prcemapes, -
presented iy him, were s iolows:

1428 calendar 2ear, 572 per cant i the whide.

29 catenebir year, 20 per cont of the whole,

Nes fiptres were svailiable dor the fieet Gy menths of Jo3o, therefore, the nest fipures
submitted were for—

14321931 fiscal seaf, 039 et cent of whoke

1631-1932 fiscal year, 140 Jur cent of whole.

The chning purazraphs of i gmper way be guetad o part as follows:

Corgreratienr usuzlly demands ea only conrage and seli sacrifice bt it ropires
wirdom ss well, Josoms 10 Tae 2 basic instineg 1 be conceral anly abwan peraomal
sievds and o shone the shoubders ae 10 Lroad isstes vequiring co-operatiog,

¥ orarve) that oo bisiness like the imsorance busiitess there sheald be @ litle oo

dlective determinitiin of rites our business could e exist
i kit up the rates we seem 10 Sop and fevert 1o the
titive inethode o cur larharian forefathers,

The fimd featore of the Rubber Seetin Sessions was a “toust of Dgpiry™

st By the var Batder eroap, and directed by 1 WL Lo, Safety Eagineer,
Co. AkFon, Olsin. This was an imeresting plavler depicting
s tgiees and progress of an investigation of an industrial

actident.

Theae whe ted part in the drama, as omtline? in the “cast oi characters,” wore

Sclneider, 15 FL Goadrich Company
sulvear Tire & Rubber Company.
H . Coanadyenr Tire & Rubler Connpany.
CThis phieier Bne already B published o te January s of the Rulber Section
Newsebotter s eepeive sty be Bl o roquest. s

ADJGURNMENT

TWENTY-FIRST ANNUAL SAFETY CONGRESS
NATIONAL SAFETY COUNCIL

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

Section Officers 1931-32

Chairman—C. T. Baney, Chiei Safety Agem, Oreron Short Line Kailroad.

First I"tce-Chairman—C. E. HiL, General Saiety Agent. New Yark Central Lines,

Second 1icc-Chairman=—~C. 1. LAFaUuxTANg, General Safety Supervisor, Great
Northern Railway.

Secrctary—). C. Cavistox,

fNOTE: The folloziiug poges contuin @ condensed abstract of the records of the
sessions of the Safety Scction, AR A—Stcam Railroad Section, NSC. as published in
Jull by the Americon Railsay Associgtion in a booklet eutitled, “Pracecdings of the
12th Aunual Mecting of the Safety Scetion, Washinatan, D. C.. Octaber 4 10 6, 1932.7)

TUESDAY MORNING SESSION
October 4, 1932

The sessians of the Safety Section. American Railway Assaciation—Steam Kailrnad
Sectivi. National Safety Council, convened in the Hatel Washingtan with Chairman
C. T. Railey. Chicei Saicty Agent. Orepon Shart Line Railraad. Salt lake City. Utah,
presiding. The invocation was given by 1. G. Bemlexr, Chesapeake & Ohin Kailway.

Report of Committee on Relations with National Safety
Council

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

Mr. Scott said in part: Your committce finds pleasure in reporting that much
satisiactory progress has heen made in the direction of co-ordinating the work of
both sections with the view of avoiding duplication of efiort and expense and to the
end that the cause oi safety might be advanced.

The first annual meeling of the Stcam Railroad Scetion, National Saiety Coundil,
was held in Philadelphia in October, 1913, while the Saicty Section of the American
Railway Association held its first special session in Roston in September, 1921. Roth
of these sections lave been functioning properly and well ever since they came into
existence. and have been a2 powerful force in the reduction of avoidable accidents.

On September 2, 1931, a meeting was held in Chicapo at which there were present

bers of the ¢ ittee on relations and officers of both sections, At this meeting

4035
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1 was deei t secomumend the profuesed merzer cxec.mivc m‘ﬁ:?rs oi the Ameri-
ncax‘\akail‘:;?d:\»udaxi«m and the National Sajely Cotngcil, both of which have :‘1--
proved lhc.vntrdurr. the ceantinnance ;id .w'luch must necessarily depend upun the
ined and sulsequent saiery conditions. . i
rc;x:h‘_ss :'!:l?:-m::cuniizcd ;2 lugh sections that x.hrre 2 a hmgfi apd fertile f:!tl"] m
which cach ane can caarry on its labors, Tlu:l_'c is also the reaiization that saicy on
the railroads is essemtially the preblem of r:uln_-ad men.  Oin the other hand, steam
carviers are s0 closely identified with the public that they can. to ﬁm_ :fhgntax?
avail themselves of such iacilities as arc offeved _h,\' u;']ll' ::l::gm’ Safety Comnci
o secering moral active suppert in matters of public satety. )
t.?l:‘;xrudsas‘x:n n‘l!trlinp. held at the same time and place wi}h the .\aujmal S:lnct_y
Coungil, is strengly iwdieative of the wark of Yot Relations Cu_rmu'mn-.. ili is
helieved forther things will e accomplished m hrm'g"u:' atunst co-ordmation o r .nn.
in these and all other organizations having as their aim the advancenient of safety
for the henefit of nmnkind.
~Joining Hands™

ollowing Me. Seott’s repert. the coremmy of jeining h_auds" uu_czrﬂ:-d'--x{x.
ln;n;:“p:r:‘i:;imml in by n1-r:-smlzlirr -.ﬁ'm..-rs af the Hu—am .l\'?lll‘n:.;d Scc‘uon Nau-_;_n;:
Saiety Coumcil, and of the Saicty Scetion. American l\a;!wa:\ Association. h
Natiomal Saiety Comncil was represented by Georpe. H. W ::ru-!. Assistam t:i ;
Viee-President. Uninn Pacific System, Geueral (:han-'mzn ai the Steam Ra,s‘;::
Sertion, and the Saiay Scctiemt hy C. T, Bailey, Chied Sam_\_' Apent, Or!:m.m Shart
Line Raitruad. Chairman oi the Safety Sccﬁn.n. Ax_m-_nmn_Ralh\a_\: .-\ssocm!un.‘ "

Afr. Wariel said in part: My iricwds, 1 ‘l’llc\'t‘ll.l{ c‘mm:l_\' ﬁulng lhft we s ;uu
hepin thew sessions tetiier with a ceremany i “joning hande” Tt is sipificam
of a welding cereneny. althoueh 1 must cimiess that T have nnt brnu:_hl ‘:Ann;\:
with me. However, T do nnt know that we mnk! be any maore firmly max_-ncd ‘r_\ an)
ring prexe;mation or any other inr_malit_r _th.-n might !u- ﬂnnc‘ﬂn’mxgh 1\\':]1}1.' wan;
1.0 assure vent, on hehal ane of the lugh contracting partics, that o xm:c :md
e mr-m-ist o behal! of the oranization that 1 represenmt. to hlmrzr, h_‘v\re "an
cherish the partner that we have taken, and 1 assonwe that the partner is wi m,. ;o
make the same pledee. 10 tie ond that togetiee we may accomplish mare, m.:,\ o
what all whe teams up ior a tife pupnse seek to accamplich. 10 make the world betier
for their having been in it to, by example. by pn-«ptl_a:d h_vnmmual encouragemant.
accommplish quere st cither =1 us conld ever accomplish apart, .
-‘“.-\::l‘ 1:“’! -"un hc::i of the Natinnal Saiety .(’mm.til. 1 am glad to here mrma]lz
ratiiy the merging of the Steam Railraad Section of xl_:r Natimmal Safety Council an
the Saicly Sectiom of the American Railway Assaciation. . | .

Mr, l:a.iky thea <aid in part: Mr. Wariel has expressed the sentiments of anc o
the high comtracting parties to this agreenent. 1 acqnicsee glmrmxgh.\)- in the srm:
uunts he expressed. 1 deel that this cnnsnlu_lamm is a step in the dxrtc‘lvm'ﬂm we
nave all bevn striving dor during a number of years, 1 ‘lerl that the acmmphs!nn;nts
of thic consedidated saivty ¢fivt on the part ol .'Mumcan Railway safety workers
will be far reaching. It has opened a vast field inr our mdea\'?rs and ¥ fecd that
when we have accepted these responsiliilitics. the objects we attain through owr ac-
tivities will be more far reaching than ever.

: The Chairman’s Annual Repart
i 3ail ve hi i ivities of the Section
Chairman C. T. Dailey then gave his annual rqu:ﬂ ol 1ln: activitics o ¢

Juring the past vear. This was largely 2 catalog of the various standing commitices.
with a resume i their acivities. all being m(-min_ncd and cgmmmd:d hlph\}'r .ln_
particular, Mr. Bajliy had the iollowing 1o say of the sustained every-vear saiety
wagram the rafircads have heen isllowing : . . .
! :‘irrcmhﬂim was alnpted in Salt Lake City early in 1924, alling for a reduction
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of at lcast 35 per cent in accidemis by the end of 1930. The geueral reaction to this
endeavor was gratifying. The goal set hus been moce than accomplished. At the
annwal meting held in Denver in 1930, it was decided 1o continue the plan of having
a goal 10 shoot at, and our all-the-year—every vear—siety program has been carry-
g on with the slogan 33 by '33.

Gratifying progress has been nmade by all Class { railroads in the campaign of
reducing the frequency of casualtics on American milraads 33 per cent by 1933, In
iact, the irequency of reportable injuries to the 1. C. C. jor emplovees on duty per
million man-hours in 1931 was 1964 per cemt lese than in 1930, and the same pro-
purtionate decrease is apparemt for the first six months of 1932, In 1923, there
occurred on Class'1 carriers oi this country 30.89 per<onal injuries to employees on
duty reportable to the 1. C. C. per 1,000,060 man-hemrs worked. In 1931, this had
been reduced to 7.51 per 1000000 man-hours worked, 2 total reductiom of 73.66 per
cent. These accomplishments in reduction of persnnal injuries are the result of the
all-the-year-every-year-sajety program.”

The Cooperative Objectives of the National Safety Council
. and the Railroad Industry

By ARTHUR H. YOUNG
Industrial Relations Counselors, Inc., New York City

The speaker said in part: It is elear that the saicty objectives of the railroads
divide themselves quite naturally into two pars. The first we misht term the internal
objective, and the sccond, the external or public objective. Let s consider the
cu-operative objectives of the Natirma§ Saicty Council and ahe railraads in terms of
the first, or internal problem.

Long beiore the days «i the airplane and the automebile. the railroad industry and
the poblic at large both recognized the absolute necessity jor saiety in railroad
operation.  This was attested by the regulatory measures imposed by both Federal
and State Lepislatures. Almost every conceivable kind oi legislation was created
at one time or anather 1o protect passenpers wsing rail transportation. There was
lintle thought of public oblipati and the problem was one which rested entirely
upmn the shoulders of railroad management. The public demanded that railrnad
operations be made saie and secure, not, it is true, from the sandpoint of the rail-
road emplovee, but rather fur the benefit of railruad users.

The first step in the evolution of railroad saiets then was.an engincering develap-
ment werking toward the climinatian of physical kazards. This was iallowed by
the establishment of physical and memtal standards requirine raitroad cmployvees hold-
ing responsible positions to prove their capahility before thexy were placed behind
the throttle or in any other place where their judgment was required to protect lives
and property. Still the pressure which brought these repulations into efiect emanated
irom a point of view jocused «n the protection of everything but the employee’s
life and limb. Perhaps uo other industry can so casily prove the carrelation that
exists between saicty and cfficiency of aperation as the railrozds. Human break-
down meant disaster to the railread and it is most interesting 1o abserve the paradox
that existed at one time in the carlier history when cverything possible was being
done to insure safety of operation ior the sake of efticiency and economy while at
the same moment railroading as an occupation was classed as extremely hazardous.

The National Saiety Council has played an hemrable and important part in this
fine work. The early arganization of the Council's Steam Railroad Section hrought
together for the first time the interests of the railread safety men. Through the
Steam Railroad Section, which has always been one of the largest and most active
groups within the Council organization. there has been developed cencentrated in-
iormation having to do with the prevention of accidems peculiar to rajlrnad opera-
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ions. Through its News-Letters and fts val:ious. cummittees it has imcum\_cd'l:s. a
sprecialized clearing housc, vet it has had at its dx,&.posal the n}ac!nmcr_\' apdilan x.xe.;
oi a wuch larger organizatinm devoted cmtirely to saiety. .Tht_ National Saiety C.outn‘::i;
has pathered the experivnce of anployers in all.mduélncs dor 20 ynrs.:nd in his
time has gathered poether a mass of injormation on accxdtmt pr:\r_nuondnénh. s
which will profably nwever 1o duplicated an.\'whcn:-. Thc'_lram Blex:ua | ].m::n
has had access o andd Bas belipd arcumul?!v this expirience which jurnmishes the
tackeround fr the comprebensive and practical service dor fmna.g’m\:m. ]

I hope 1 may net b acctised o d%;:rrsfim: irntjl my suhject if I. ;slicd_uéu‘r in-
dalgence y hastily 3 dew of the fine services the Steam Railrad Section
nretrers

The production wal dixrilatim of the a3 .\':liuu_al Safety \.uunnl sz.ld._\'.|n-_.~'11:rs
every npmth is alneet 2 losiness i it It requires a consum study n.l arn‘ldcm
)-rml'nrin'.' hazards, it reguires a thosough unvlwsmq«inm of wiverti .u‘1 all a
reativetiess and ability to express ideas. 11 weadd interest those of “'-"“. who lvzve
not had iinate comact with the \.ll'dtl(‘i] T k:wm_- that every poster, )\bl- l.:ss'c\n_\-
etber gpabiication, is W smade ready for distrifanibn il practicai operatig men
have piven their final Judpment and zpproval. .
2ut the ¢ there gosters dor educational -.\:urk Ao L:mpln,\!c.;
weld 12 i fteelf justify tbe faith, confidence and suppart ot thausands of C(“!!‘IC'I{
metubers. o my estimatien one of the finest services rendered by d.\c. 'Cmuu_‘t d:
thas «f the Indaaris! Engineering Divisbm which carrelates the activities of (h:
wetiome, contimwansly supervises and carries on research projects, and lurll_!crsh
comstamt imerchange of ideas anwmg all the memlers.  An averape, cven n these

cquict tines, of 3K nquities vach month. asking for help on individua) specific safety

problems, comes inte the Comeil hr:uluuzru-rt. and in spil_r: o the trmu-nd-ms :mloul:n
of dita on hand many of them require .\]K‘Cl‘af. and detailed wark to ierret out lu c
answ Seguetinies of these many inqumc::. d.u:-rc cumes o l:;:l\\ 2 catistan 31
recurring problem which roggires thorongh scientific rescarch of ;mnnar:;r;o an
enduyring value. Yoo men who have the privilere of C«_nmn‘l ﬂ!ﬂflbt_l’ihlp 3!; & nlat.
use this fine consulting Service are missing an apportunity to capitalize on -::lc dm;ﬁ ¥
acyuired knowiedee of someane die. Comversely, yon men whe lu.\'c ds:h_ a “:w;
cult prodlem and have nea made it available to the Coameil and 1hmx.~a_n : oi mfn
should iedd puily of negler. We should a_l\va_\'s rn.m-mlwr. that saiety is a mmi?l
sperimuntation in mehods of preventing accidents is often measum
- cJestructirn. i ; .

Muost of ven already know of the splendid work over a permd of many .\'c:lr.f in
the dc\'vlnphwnl wi safe practices pamphlets and of th_ﬂr reierence ﬂl“'tl.ll-o n;g
saicty man. J can say advisedly that ne other orpanization cauld possibly p;n
the data represented in these pamphlets nor r."uld the same mc.uml :mgi] intelligent
help b cdtained n a velnntary basis by outside amhority in their compdl .amm.n

A moa distressing and discearaging aspect of the Council's mun})a:shq-.pm ' em
ic lodged in the attitude of many of the mup}_rrs themselves. .Thls is by way ;::
saving that the Coameil has 1o spend much of dts energy educating mcmhcrl« int
extent and use wi its service to \d\kh_\hcy are cr}\_ﬂkd. _I earnestly appeal o ;m;
membere to make an annual review of the C‘ﬂun:lls service. h.wnuld. be an ideal
condition if all the members of all of the Scﬂgnm used every service to its mi?f\lml!ﬂ;
and it wenld be interesting 10 see the Tesults in termis of accidenmt prevention. 3 1"&
mmderstanding i the Commeil’s membershiy -rr\'icc is the fn:n eszential in th.c deve! rrp;
ment of the program designed 10 pet maximum henefit irom the snall investmen

probivi and

required. . . i
“j\ shase of thic strange attitude developed a short time apo when theh.pu;:ndm lo-n
ope of the large railroads authorized the \\'nhdmwa.l oi its membership from the
Covncil.  The presidemt said. “\We were joreed 1o withdraw alt our ‘conkrll'n!uom..'
Far some peculiar reason, no ene had ever taken the trouble to explain to this rail-
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road president what the acum) serviee of the Comncil was, and althoueh he knew
e the Ceunail’s wirk in a general way, he had nn conception of its comprebensive
activities.  When fmterpreted 10 him, he unhesitatingly renewed the service and
ncidemally gave rather pointed orders that the naterial available should he used to
the limit.

Let me remind you that ane of the ohjectives of the Council's -am  Railroad
Sectivn is 10 give 1o yon nwn the vers best 1oals which co-operative action can
create for the prosecution of your safery program ameng your employees. 1 mnst
not j@ss insn this discussion of the Comcil's pan in your internal safety problems
witham mentiening the Railroad Employees National Saicty Camtess staned five
vears ape and set up dor the purpose of fornishing competitive incentives 1o reach
the peal you venrselves. set in 1923, Ac | ctudy the Green DRooks that have heen
used. 1 ran readily anderstand why this comtest with f1s attendant publicity has
aroused the terest of Tailroad executives throughout the comntry.  On numeraus
eccazions ] have heard railraud excentives express their deep imterest in these annual
contests and their appreciation for the jacentive 10 increased effart in aceident pre-
vaicn sponsored by 1he awards,

New we pass to o secomd co-aperative ohjcetive—the public or external safety
problem.

From a purely commercial stoxlint, saifery is perhaps the bigsest selline Pt
the railnad mdustey has in its appeat to the public.  However, it is ma anly in the
use of railread teansportation serviee that the public is imerested in <afery.  Nea <o
many vears ago there was nn such thine as a grade crossine problem o in the
horse-and-hitggy days the railrozd could add horse semse to what was lacking m
human sense for the protection of road Now we witness the spectacle of
aluart e eurt of every five peremis acting as his own engineer and driving a power-
ful machine over paved hizhways at terrific speed and subject ta no ather cemteal
than his own sense. which i< largely fackine. There is lintie recagnition ammg
individiuzd avtomabile owners and operators of the principles ¥ mutml respansibility
in the prevention of traiiic aceidents. When the matarist is made to aceept his share
of tesponsihility he will alsa be willing 10 accept hic share of cos; as 2 taxpayer in
huilding physicl safeguards. bm, comtradictory as the starement may seem, when
thiz day comes it will probably be mmnecessary to hujld these physical safepuards,

The pertinent question beiore you men and beiore your industry is. “Who is poing
to ot the idea of mutual responsibility acress to the puldic:”  There are aumernns
complesitics and involvements in this joh. Fyen a superiicial analysis of this prob-
fem wauld indicate the need for an arbiter or at feast an interpreter of the pnints of
view held hy the raifrnads and the lay public.  After all, the real question is nag,
“Whe is 10 bame for erossing aceidents or any ather type of accident invalving the
railreqd 2™ but rather. “How can they be prevented:™

That is our co-operative objective.  To reach it. hawever, may | say again. we
must have an understanding of our mutual respowsibilities.  Vou will agree that
it i< difficolt in hunan relatimships to convince a man that he should pay jor some-
thing for which he thinks you arc responsible. The prade crossing is the minst
poputar example. The imagination of the public is casily caught hy the demapogue
whe helicves he can advance his personal popularity by =elling a prade crossing
separation project to the pehlic at the cost of the railroad. The railroads, an the

other hand. feed they have much 1o support iheir contention that the expense of a
tremendnus engineering jroject should be at Ieast shared by the public whn demand
it. The reasoning reaches an impasse. There has heen developed a puhlic hahit
created throuph the years that railroads should pay for all improvements looking
toward aperating saiety and hacked hy the common heliel that imasmuch as the rajl-
roads created the grade crossing problem, they shoyld also colve it. The railroads
in their turn tay that the paved roads and the amtomohile created the grade crossing
problem. It is cerminly likely one group will not be ahle to convince the other and
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iased influsnce must come into the picture 10 bring the
whomever they may favor, leave

it i probable that some unb
upposite points of view into focus. Court decisions,
in their wake a string of resentment.

‘Fhe National Saicty Council has the confidence of the public and it is hoped the
Council has the confidence of the railroad industry, also. Saicty must be made rea-
srable and intarpreted as such. Through a process of education the public nwst
tearn 10 thare respemsibility. Let me remind you that the Comeil as a non-panisan
influence has dune more than any other agency to bring abom a national conscivasness
«f the safety yroblem aud all of its aspects and ramifications.

Iet snc remind you specifically of a few of the Council's public saicty activities
which influence the public attitude toward saiety. Every daily newspaper in the
United States is reached regularly by the Coumcil with special publicity relenses.

2,000 copics of Salcts Fducation magazine with Lesson Outlines are
distributed monthly i out primary schoo) systems, influencing the actions of lmile
children for safety, Humdreds of civic arganizations have directly affliated with the
Council and are taking feadership parts in their commumitics for public, street and
fumee safety. The Council has siven active and stronz support to the National
Cenierence cn Street and Highway Safety and is enerpetically and increasingly
encoaraging the cnactment of legistation like the Drivers” License Law whick forces
the individual to accept Tesponsibility when driving «m the public highways.

More important, perhaps, than all of the specific activities 1 could name that now
tax the Coencil's resources and leadership, is the stark fact that the Comncil i
Lo w1 to have any coomamic interest whatever 1o activate its plea for accidem
prevention, It stands 2 a mwnonent 10 cu-mprerating, unselfish, idealistic «ffurts to
treeryve et preatest mational asset, which is haman fite. It is om this fmdation

that &t hac won respect and cantfidenice.

Safety Today
By THOMAS H. CARROW

Superintendent of Safery, Pennsylvania Railroad, Philadelphia

Safety tuday is an operating n@uter that requires the
i

The speaner said in jar:
syme anubytical, tnmginial siemim that every wther ujerating nitter reguires, 2
the surcess of any railroad, auy division or department of a railroad in safety. will
Bie propurtivnate to the construciive attention given it

I'ricr te ten years age, the so-called saicty movement consisted almost exclusively
da. perstasion amd ¢ Jical appeal.  As the subject developed, owr
increased and we seon fomd that safety had to be treated exactly ke
Every aspect of it had to bx andlyzed and a cun-
Cusion reached exactly like vou would in an engineering problem. The first step
in saicty, then. was the acquisition of knowledge. The sceomd step was developing
ways and mexns of imparting the koowledee: and the third and last and the nmst
important step «i ali was to induce the action that the kmowledre nugltt to cause
people 16 take bt which people do o take unbess they are oblized 0 take it

Instexd of spreaking of reductions in accidents, in the futore the average railrnad
oficer is poing to ask bis aperating officials, “How far short are we irom the hest
record it is possible to ke Nat whether you have made a reduction of 30 or 73
or 8 or 90 per cent. bt huny poar is your periornance today?  Not how g.ad is
. i how much funbier man you o Iwfore your periormance is acceptable to the
nanagement of this railroad? .

last year 621 employess of the Amcrican Railroads were kitled and 21417 were
injured. The total casualty rate was 7.50; that is to ar. to remember it easily. 734
Connpared with 1923, the reduction is 75 per cent.

In the main-

o Ty
knowh
apy nportant probles:.

per million man-hours.
1.et us see how these accidems are distribmted amanz departments.
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te.}n.ar;ce of way dﬂnnmcm we arc having approximately 3200 casualtics per sear
which makes ol;x- 24 per ccn‘t’ of all the employee accidents «m the railroads. In the
maint e o 3t epartment we find approxinately the same number of
m;m:_:].' that is 11‘: say spetma",\: 43 per cenl. and their casualty rate is roughly 7
2« i :?rn }:m urs ’ the reduction since 1923 is 86 per cent, an almost umbelievable
f :l::'m hlxxm were 2200 casualtics 10 transportatum employees last year. mostly
!u{n | ers, ircight ham]lcrs- and other outside platiorm nwn. )
15 interesting 1o note the variation in rates among the various railroads. In ibe
;:at:::mncc of way f!qlarlmmls the variation ranges all the way irom 2 to 15
¢ of 3 departments the rate rances i 2 .
the ma ; pmes 2 wes from 2 tn ML The
;:;ix::mx_\ ;x; the rate in the train service on the railreads ranged irom 4 10 20, In
2k o!o;“s trailrgads in %[ass A the road that eccupics the tap of the list has 2
han 2 per i 2 chi ¢ e i the lixt i
o s o g ullowt man hours while the waie at the Wettom of the fiss is
bﬂ\'\'_l;lm ;;l;;’wel t:ptcl the :lm-luyrc ca::zll_\- rate to e for the year ending Vecern-
r 31 3 m prepared to say that it ouxht ¢ a5t sualti
ml“'qn man Bosres i e $12 % uzit to bie fess than 4 casualties per
Tﬂ;hlb»kls p_ll:::calcd wpon several propositions.  First, nearly all accidents are pre-
yomalle. T secondd propesition is that hali of all roads arc now worse than the
e 'l:I: an d it will be cumparatively easy to balster them up 1o as goodd as or Intter
han 'r:‘a:’;ﬂgg. The x!nnl proposition is that a number of roads regularly muke
“lmA s 1 n 3 Tlur ta very impressive thing that there are several railreads
hat haw 1 gone over 3 :"‘“115 country in the last two ar three vears. The fonrth
¥ ? -‘.-mon is that it BRys from cvery standpuint 10 lave a goond accidlem reenrd
m. ::htm:nzgmml oi a railroad that comsiders these fur propositions will certainly
§ é | machincry i mtion to achieve desived results,
m_..:ngularl;r. ennugh, lhr. percentage of reductiom thag is required to achieve a rate
Taut empiayee casualtics per millien man-hurs will nit e as great as it was to
achieve the presemt one as conpared with 1923, B

Address
By R. H. AISHTON
President, The American Railway Association

o Tht_-h;pcakvr said part: I \\'aldx(:d your ceremumy of “joining hands™ this naarn-
\hf ‘2‘ <1'-::=fr::d d! ;)l mtt]:sl. I jecl that this action that has heen taken duting
h St xear. which you have consummated and scaled nxlar. off b chili
oi great returns in what you are all striving i v, offers the possihility

t 3 or, and by vo c of el H
Pt el r my ior, Iy vour wnny of eifort will,
} . brin freater satuty 1o the public. AN 1 can <ay § X i
. " v e N " . sy is, don’t let Yatle
:—::‘:::d mlz;u-re ml‘h this great opportunity. I decl that irom this union sy lave
-vrgmiza;:;:m :f:.‘-:( upon ll\.‘ll.l "'";5 gr::tl things for the attainment oi which hath
2 E > been striving. You 3 i i “ni
o il 2ccomplich peeamen . th have accomplished great thines.  1nited
eﬁ'lc'::no:)hg?(mn ':il lht_railrnatls_has always been 1o furnish adequate, saie, and
rmﬂau&frl:nm; h:;n co:_\]lmnu_l service. Railraads, like no ather industry, are rigidly
faes. ‘:r::'s‘ﬂe :l“ science, regarf;ss of regulation arid all that kind of
ng. has chown ilroad managements that saie railraading i 4 i
O behalf of the ron 4 s tha mg is good railreading.
A ‘ay cxecutives of this coumiry (1 uthori:
jor them). 1 want to again extend my si s incere ang fored tn speak
A . X ¥ sincere and their « d h
lations on the work that ha i Slacs ot the T Ter g
St o e 3 heen accomplished and the plans inr the future for the
F. o e
. orm!:wira? decade Fou have been climhing along the hill foward vour goal of
'humpr“ e & :m’:rom' accidents. jT:t pathway at all times has been steep and jor
yrars past. three batter years, it has also heen narrow and dark—narrow because
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in the strese of economy it has been necessary drastically to restria all expenditures,
and dark because the economic depression kept our backs and shoulders howed 10 the
“orm which has raped around us—but dering all this stress, you gentlemnen of the
€ajety Section have arried the hanners of saifety and safety first flying, and your
shock troe s have been supperting and deiending them and there has been no fet-up.
While these have fwen let-ups in sther directions. there has been no fet-up in this
safety movement, even with your depleted forces.

Now. as we approach the erest of the hilll the slozan “33 hyr ‘33" floats down to
our cars irom the threats of thepsands whose lives have been spared by the drive
fur safetr. ] see the light rrowing clearer ahead and as we Jift our heads and throw
back +ur shoulders, ] see a smoother. hraader. lighter pathway with more moderate
slope stretching away 1o the zreen meadinws above. The storm clouds are breaking,
the warm rays of the comemic s are gradually coming throuch: doubt and despair

are neoring their end.
TUESDAY AFTERNOON SESSION
October 4, 1932

Report of Committee on Prevention of Highway Crossing
Accidents -

By H. A. ROWE
Manager, Claims Depariment, Delaware. Lackawanna & Western Railraad,

New York City

wiker said it part: The Commitiee is arain gratified to be able 1 announce
et of serade crossing accidems. fucalities. and injuries i 1931 as
Thus we have had three € msecutive years of progress in the
2 nf cleesitie o «. the rerords Deing as iollows: 1931, tatal accidents $.100.
181 mjured 2 . U3, accidents 1833, killed 2020, mjured 5507 and in
1o there was a slight reduction.

The vear 1928 was the peak year in railread crossing fatafities, since which tine
the rednction of such famalities has been 757 per vear, the 143} record being bin one:
amere Killed than in 1922, when the careful crossing fn was i ated.

The emstanding aceemplishment of crossine accident reductiom can be hetter grasped
wien we note that mater vehicle fatalities an streets and hichways in 1922 were
13670 Tant in 1931 there was an increase of 8913 deaths or 139 per cent. During
this ~ame H-yras period there was an increase of but one death at railraad crossings.

A very important jeature of the committee wark has heen 1he careful crossing
canyaizn which Bas continmel 1 enlisan the interest and coperation of nauy organi-
zatins and the general public. This has been furthered by general publicity, the
regular pesters inftiated e this.special campaigm and other literature.

Tiuring the past year the Natimal Safety Council has heen active in its educational
campaizn ior the preventian of accidents. and in its May, 1932, issue oi the National
Saicty News canribmted a most useful and illuminating frontispiece. The crossing
aceident situation was stressed in the same issue of the Nees. and in many other
respects Yie National Safety Comncil has shown decp interest in conperating in the

The 5
a further rel
compared wisth 13

prevemin of crossing accitdems, .

Opqmirnity is presented dor a fuller enjoyment of the facilities offered by the 41
Comummity  Saiety Cutmeils assaciated with the National Saiety Council. Collec-
tively. 30 Councils reach B08.000 school children throush 3.14 meetings. Railroad
afety representatives, cooperating with such local Couneils, have an excellent oppoar-
wmity of extending 1the gospel of careful crossing over railrcads. These Councils
holl vast numbers of othier mectings and should be regarded as fertile soil.
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On May 18, 1932, the Committee put into efiect a check of vari i
ings throughout the natiun, 10 determine the character of :heuaﬁct:::?ug::rgi::s.
both train and \'du’m!ar, 10 note the periornance of duty by railroad employees, and
the care or hfk of care excraised by vehicle drivers. The survey was made by 66
railroaz_ls in 47 states ior an 8-hour period at 302 crossings, ar which ali lyp-is oi
protection were represeiied, including the triple standard cross-buck signs. While the
SUTVeY was in prugress, 439 wuains and 330434 motor vehicles passed by

Of the drivers thus under observation, 75 per cent exercised reasanable nrc 13 per
;c;l‘ were classed as da_m.n.ely re_c.k!ess and 12 per cent were on the bcn'i:r line
drvmm care and lack oi care. Sevemy instances were noted in which motor car
dr:\ 13 haq particelarly arrow escapes from injury. There were 143 instances where

\crs. of schoul buses mllcd.to Uring their buses 10 a stop at crossings.

It was not_ed ﬂm. 3.2!:_ ol the train movements over crossings were preceded by
yroper warning whisue signals. In 681 such movements the warning by bell was
m‘icqual.c._ Allu\\'zncs were made where the crossing signals were omitted because
:x‘_ n;xzpi! ordmzx.u:ts. A nmnl.x_r oi instances were iound where the signals given
RO :’m:ga:;:m were sufficient 10 warn, bt not in strict accordance with

Address
By HONORABLE W. N. DOAK
Secretary of Labor, United States Government, Washington, D. C.

h‘l‘!::ﬂspu:lks-cr said in part: 1 am interested in the saiety movement, especially on
;a z roads. !n an address I gave the other night, 1 said I was very glad that 1
had d:':afd}‘xna:ld ’hirom t.l‘dxe u;m\:rmy oi hard knocks, that 1 had come up through all
; ships, ar t by choice I had entered several v occupati
that was consxd_v:r:d the must hazardous of accupations, but ;ugzc:::ﬁ: whicll’: ll::‘
been removed irum lh.at hazardous class and has become one of the leading noa-
haIzardous occupations in the country today. § nom
wam to congratulate the saiety first men on these railroads 1
. . . .. - . - on ﬂ v
i“i:"xl;c I:::;ﬂlmfd«:::: m educating the railroad employees as to the ra!::c :x@:i::;'
oad men are grateinl i s interes ‘
: % A rilroad me g for the interest that has been taken by the
‘ou have done a wonderiul work jor the i i
. A T v protection not oaly i -
?!o_::ccaulégl dor l.hc protection of the public. The public, 1 hm)q:ille‘h:m'?ll;:‘aei u:u
very m d bmr what you have tried to do to cut down accidents, which a;c not n{ﬂ
f:rpe‘nl:\c mﬁf::gciro‘:sﬂ bm!gl to dlhc public and to empluyees, and your mO\'cmen{
T educa ol @ railroad employees and the pul;lic at large, thr 3
\s\aelc(ll’un mcna:)lmsn?;ml a wa_ndt‘l:iul success. 1 hope you teducs e;cc;d::gh“t:\‘ﬁ
 d ave any. the aceidents at grade crossings, of cour: ;
lh': fault of railrvads fmd cmp[oyccs. This great public that is c::;p:;\ nz'il‘;ho“’
railroad nen s somctimes at fault. You arc doing, however, a wundcri‘:'xl obI i
I hope you will meet with the same success in the future lhal' ¥ou have in l:ll' p::f

The Railroad Trespass Evil
By H. L. DENTON
General Superintendent of Pelice, Baltimore & Ohio Railroad
The speaker said in part: This problem is cne of grave concern to the railroad

:_uincc omcc:'. and une which is constantly requiring his auention, During the t
SRy < . 4 H p
ew vears there has been a very farge increase in the number of adult trcspassl:-:




414 Taocuty-first Congress—National Safety Council

due 1 peneral business conditions. )l:llxlly ol lh'cse trcs;;asscrs ate good citizens who
e going from eme cummenity 1o unother secking employment. | .
”lrfn(:;r:u a whole du nt see the railread trespass situation from the slamilllgxm
that those of ue who are interest=d in saiety do. They see no harm is a madu hx: ‘x:g
2 vide «n 2 ireipht (ram from ane jint to another. \edm;z that the railt:oa as lost
) 1, Tirey do ma seem to realize that tb.e railroads’ pr-
cipal thuueht in climite the trespasset is jrum 3 salety standpoint, andll ::::;:
that this ceavdition is not anly prevalent auang the [}ublxc who are no;!:l r_‘ o
i it is quite prevalent ameng the r:;uk :lm_l file i nn}:;;ml employees. re is also
raliciote hazard, lonever, a5 we know from experieitce. ) .
: %;i:(;\:1a::’?llrzui wain rider i~ md Tamiliar with rallruu_d sajety devices, and I:e-
himseli in jeardy comtinually when he is en 2 train. We have lnd‘:ung
fos b trespassers, s of them {atal, due sylel}' b the fact that .\l\gy‘ ds
i 2 saie practice and what i not x saie praciice zroun_d the treiglnt }ram.
T jde vt oof Teox cars, are injured by coming in comtact with orerhciad struc-
stires. and they attemyt te get «n and off trains whcf: th_e,\' are moving 109 ‘ast_.‘ :
The adult i< much harder 1o reach in matters m_t|us sort_than the juvenile. .
Inlieve that we Bave hud some success on the )_lah_xmore and Ol_uo. as m" :!_i the
juvenile is comcered. The sgpmriunity to reach him is s:-mc\\'ha! difierent. 9 1 rlld rfvm'
tesiicy when a child i fugnd m oour rizht of way b secure his name a|j ?hi ess
and the name of number of the school that he a.ucnds. 1 the chik} Tives wit ;\ a
reasonable distanice of the raitroad. the officer is instructed 10 take him home a'n: ucl;:
arlvise hi> parents that he has been fmud on railn_nd_pfmmy and the dangzer of e
. The visit of the officer 10 the home is m“n_\n-d up I_)y a letter irom: “f
Head to the parents, and this leter not only gives the facts abamt l‘h'v.' tres-
passing, bt explatos in same detail the danger which the child has mmrn:d. hy (:u-:::
ameag the tracks on the risht-ni-way. The letter also asks for the co—mver:nmn‘ : e
yarents in keeping the child off of raitroad properiy. ?ud encloses to the hp:r‘erlt ‘rml\e
literature that will ielp ta fmpress upon the mmg.l ol \hg-_ boy what might happen <;
him @ buey railraad property. Another Gommunication 1s zd_dresscd 10 the ]}t::m'lq_:i
Wi the wivwd which the child attends, advising the principal of du: fact that 1 c‘u
tne been foand trespdssing o railroad xm;linmy :l‘nd reyuesting his conperation atso,
1 iming 1o the hild the danger of such practice, R
ln\:.:?,g::;':i:;( commmanicatians addressed 10 the principals of §cho;_)ls are aclt: upon
very faverably. The prineipel calls the child whe offends o his officc and en c:m‘rs
e fmypiress apen hin: the danger that ke ]I!Il.'t'.s himscti in when playing aroun \tg
railegad.  Quite frequently, alsa, the parents of children are pleased 10 hﬂr.lfﬂt};.L:
and sa express themselves. We have had many letiers irom suc}’n parents ml\\ h:c
“fiev thanked us sinverely jor onr efforts to keep lhc‘llﬂ}' out oi danper and ve
dewrribed their hoame methids of disepline amd mstroction.

nothing through steh condu

plces

Uniformity in Defining and Reporting Accidents
By DR M. 0. LORENZ

i of Statistics, Interstate Commerce Commission,
Director, Bureau e Tt

The spealier said W purt: We have a book of rules ior rqumfng .m'.u'n l;ail.\r.a_\'
aceikens which has teen in iorce since 1922, ?xld. generally speaking., we have 2
ambtorne observance of these rules among ‘all rflll}\ﬂyf. . . .
The asly question is as 1o the depree of varistion m-apm_\'mg the m!ef n ltrln;l_:uz
details to the ofiicers of the vavious reporting commpanies. As to fatalitics, hin|
we have pracically coundete uniformity and rc\_m!ﬁln,\:.' The Claims Dq;am’ncm ma'y
tundle more death claims than the mrmbc_r of u‘ah_uu teparted ta the me;st:z.c
Comitrerer Commission, but when account is taken ui the number of persons dying
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after 24 hours foilowing injury. these being reported to ns separately as “suhseyuent
fatalities.” and af the cases not arising irom the operition of a railway and hence
not reportable, it prohably will be jound that we are petting cumplete Teports i
iatal railway accidems on a wniform hasis from railways in the UCnited States.

Bot it is not so clear in the matter of injuries. The interpretation of the three-dav
rale is not unifurm. R is truc, we have issucd instructions regarding the precise
way in which the coumting of the 3-days shall bepin and end. That is not where the
primary difficulty fies. It is in the variation in practice in getting people hack 10
wark promptly and in the imerpretation of the phrase “sufiicient 10 mncapacitate him
from periorming his ordinary duties jor more than three days.”

In our interpretation of doubitinl cases, we have regarded some instances as ot
repertable where the victim was able to follow his regular occopation within three
days but with the azsignment of somewhat liphter duties. Possihly we should make
it clearer that we mean that the employee should be able to po throush the same
kind of motions that were periormed prior to the accident Y that particular emphwver.
This would take seame flexibility out of the rule and lead to greater umiiormity.
Where 2 man’s assignment on his return 10 work is changed for ather reasons than
his physical condition. the determination of reportalility would, of course, depend
«t the doctor’s opinien as to whether he couid reasonably have heen assigned to the
previnus activity.

Tu is 1rue, if all rajlways are doing this to an oqual desrec, there would be a lack
«f uniformity not among reads. hut merely as hetween the totals for presem and
past yvears. But probably this intemive to restriet Teports to a minimum has not
afiected all roads to an equal degree hecause some nmmagements are dotbtless more
enthusiastic abont safcty contests than athers. This disturbing faciar in our statistics
will in the end prove beneficial in leading to more exact study of what shiould he a
repartable accident. The lack of comparability in the annual totals for varinus years
will be temporary and will come t0 an end when all raads have gfone as iar as they
can or want 10 gn in getting people hack to wark promply.

I do not wish ta be misanderstood in inicrring that the marked reductian jo injurics
shewn by the statistics in vecent years is al) a fiction. On the contrary, there has
been 2 striking improvement, as shown by the fata) accident rate which | consider
accurate. The number of employees killed per million hours in the prosy
vear 1923 was 384 compared with 308 in the mort reeemt prosperous year, 1929, In
1931 the figure was down to 212, Apparently the indusirial depression nas reduced
accidents more than in propertion 1o the decline in cmiployment, for the reduction
irom 308 to 212 can hardly all be due to sajety cfiorts in two years.

Other iactors tn consider in interpreting the decline in the ratio ol injured to
killed are. (1) that better surpical care tends 1o prevent trivial injurics from becom-
ing <erinus enauph to fe reported. and (2) that in recent vears the intensive work
on safety in shops, where fatalities are relatively few. would tend 10 reduce injuries
nwite than datalities in the grand total for afl employees. From 1888 1o 1924 there
was a tendeney far the ratin of injuries to fatalities to increase. It was approxi-
matcly 10 to 1 in 1R8S. 14 in 1900. 28 in 1910, 58 in 1920, and 8} in 1924, The 3-day
rule was not changed in that period. Possibly the explanation is that the pre-
ponderant safcty effort to prevent casualties in connection with train and car move-

ments reduced the deaths mnre than the injuries in the rrand 1ntal for all employecs,
<ice injuries are relatively fewer in such accidents. Alsn, injurics may have heen
incompletely reported heiore 1913,

Whatever the relative importance of these various iactorg may he in aficcting the
comparability of the total casmalty rate in railway accident statistics from year to
vear. 1 think we are getting more nearly accurate veports than cver before becanse of
the close attention that is given 10 what is a reportable accident. T know that saiety
arficials are eamestiy sceking the facts and 1 think they will accept the responsibility
i putting uniinemity and reliabiliy of the reports above suspicion. )
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Safety—Its Application to the Individual
By D. F. STEVENS

General Superintendent of Transp jon, Baltimore & Ohio Railroad

i 3 - Speri f 23 vears of railroad
The spraker said ji part: The experience :atharc«_! from 2% ¥ ) ¢
s el deed : the railroad worker in his relation to safety into
1 mirht place the employee who is inheremiy saie

work has enalled me to class
thiree classes. In the first class

mder any condition of routine service: second, the cmployee wh? hasmm’!Ancv:d him-
scli that saicty is @ fine thing fur every one clse, but that he himseli dues nonhneed.
it: and third. the cmplover whote attitude is almost openiy antagonistic and who is

T a fotalist. . R i
pc.\‘a"{vh-- may be classifted as saic mk.itl’ any tunt!llum of routine scr\:lcti" are
wsually characterized by loyalty, dependability and stability. 1 wyuld say th:ll’ ome
fives are uswally such that they du not carry with them to their wark :l“}' ma:nu;
conditions that migin aseravate «r disturb them as they periorm their duties. a.r'l
as a result they can think clearly. They are the peopie who do not _lm easily
exciterd: becanse their nerves are in good shape, and ‘hf-" are able to face any situa-
tion thar wormally arises with clcar_[thiqking. 1 believe that 90 per cent of the

2 wople come under this classification, R

“'x}"l.?:(;’cm:’rllcr'.ass. those whn feel that the gict._\- work is ior others but that they
themselves do not need 2, feems 10 we o constitlte the higgest pmb!_cm we hz}-e.
Thev have abuut convincal themselves that they are superiar to z{x_ﬂhmg occnrnn;;
to them, and refuse to zive safety mmuch thought. .Gcncraﬂy speaking. cmrrlopecf of
thic class are vuable to distineuish ietween the things that are saie ayd the things
1hat are unt safe, 1 have noticed ome thing that is _-_.'cnm“,v comman with all, Their
views om safety are sm a parity with their views of other things. They seem to get
alone ol rizht il somethine happens and then they are usually helpless. .

This class of worker can only he converted _by the umiring'crmslam -cﬁons ni t.hosc
whe supervise his activities.  Perhaps as an mstrm.nem to aid the sal?ly c:nm;mgn‘ex:
can use the other members of the cress or panps with whom they work. to cmst;::;
keep driving a1 than and break (Im\'n_ﬂmr Tesistance o unsaie ‘przmcc's. <
cuplosves Tt I vdueated to differentiaie between the safe a.nd the unsaie. "
Then we come to the third class, whom I have mmt:_!lly classified as the fata u}t{s
ar antagemistic to sajety measures. These people constitute a pmblem_al'l t9_us¢d.
and i dealinz with them there are only two avenues open, nzmc!\ mlensn.e an
persistent training. or dismissal. 1 have not vet convinced myscli that any largle_
percemtaze of them are suseeptible a1 all o the first cure, and I. have ccnsoln:d myseli
fram time to time iur not having dismissed more employees of 1h|§ type, beaanse in
2 number 0f cases 1 have later come to see them killed ot injured in the service, due
enlely 1o their awm actims.  Of course. the thing thzt_ﬁ .<nll_ warse ahaut 'h"‘b;":pe
o p‘:r.um is that because of his aa‘igrns he no:I only subjects himseli to the possibility

i injury ar death. but involves others as well. . )
“ 1"3;{, 1o see in this cass of people rmah‘r}imnmshmg chan‘ cteristics. Generally
the man net only sces red in relation to saiay matters, but his 'thm_xgh.u_:re alu_n:
the same line in other matters. Frequently he is a nervous, fr_cuul .mdl\_-idml. wit
in many cases not 2 goad home condition, and in mos: cases with his private habits
4t any 100 good. . .

With perhaps very few exceptions, the safety question finds ready rcsp}(')?lse. ll'%ﬂ'l
the employee company, the labor organization to which the man bdnngs._ is family.
hic iriends. and generally speaking. hﬁ.ﬂsth. if you arc able Rid reach him ﬂ:u't:mh
the articular channel that appeals to him. _ln tl_ne final analysis, the suceess of ﬂiese
measures depends upon the force and sincerity of purpose that the supervising officer
ute into the work. Tt is worse than nseless for a iammn_ 1o talk safety to his gang.
if they can sev that he is daily doing things that are wmsaie himself.
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WEDNESDAY MORNING SESSION
October 5, 1932

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

The speaker said in part: In the year 193). omt of 5099 jatalities and 35536 per-
sans injured, according 10 repons 1o the Interstate Commerce Conmission. 4,624 of
these fatalities and 18,849 of the persons injured occurred in tram service accidents,
While it is true that a farge propurtion of these fatalities occurred in grade crossing
accidents and to trespassers, it is also true that over hali of the fatalities to employees
on duty occurred in what is known as train scrvice accidents and about one-third of
the injuries to employecs occurred in train service accidents,

We deel, therefure, that we are justified in saying that the prevention of train
service accidents is probably the most importam saiety probiem conironting us today,
as far as accidents in and around railroads are concerned,

Under the heading “coupling or mcoupling cars ur locomatives™ in 1931 12 persons
were killed and 394 persons injured. This may be compared for the vear 1930, when
30 persamns were killed and 604 injured. The year 1931, thereiore, shows a decrease
of 60 per cent in the nunber of fatalities and 35 per cent in the number of personal
injurics: and these may be compared furter with the record for 1920, when there
were 131 fatalitics and 2430 injuries due 1o this cause.

The principal reason jor personal injurics ‘under this heading is due to employees
stepping in between moving cars, usmally at a time when compline ic abom 1o he
arde. to determine if the knuckle has fully opened, to adjust location of conplers,
or to adjust the coupling or wxoupling lever, with the result that they are caught
between the couplers: or perhaps due to tripping or falling while periorming this
act. and are thus run over by the car. Qur remwdy for correcting this danperous
practice is for cach and every railroad to make a positive and definite rule nrohibiting
employees from puing between moving cars when nearing each ather, 10 examine the
employees to see that the role is understood by them. and ha supervisory officers
sec that the rule is eniorced.

Under the heading “caupling ar wncouplivg air or steam hase”™ in 1931, 13 persons
were killed and 175 persons injured, which may he compared with the record for
1930, when 7 persons were Lilled and 232 injured. The increase of & per cont m
the number of fatalities is decidedly regrettable, although the record shows a decrease
of 24 per cem m the number of injuries. The principal cause of employee injuries
mnder this head is due to their failure to protect themselves by periurming this wark
in aceordance with the rules.

The remedy jor this class of accidents where car men are cemployed fests in a
full and complete enivrcement of the blue signal rule which i quite ynifarm an all
railrnads.  Railrad managements should improve this blue sigmal 0 as 1o make it
as cfficient as passsible.  The rule should also govern the placing of the blue signal
50 as to make sore that it is in a locatien where it will serve the hest purpase as a
signal 10 warn rrain, engine and yard men who might be guided I 1. Where en-
gine is coupled onta cars and trainmen are periorming this work without blue

signal protection, they should not permit themselves to fct o a place where an
anexpected movement of the cars might cause an accident, without first natifying
the sngine man and fireman so as to be fully protected.

Under the heading “operating hand brakes” in 1931 there were 1R iatalities
and 824 persans injured. as compared with the record for 1930 when 26 persans
were killed and 1154 injured. The year 1931 shows a decrease of 31 per cent in
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number ni fatalities and 28 prer cent in nomber of persons injured as compared with
the jrevious vear. The three must prevalent causes of these accidents are: first,
losing hold, slipping or falling: second, sudden stopping, sarting, lurch or jerk of
train ar car;: third. struck by brake club because wheel threw around.

Preventivn of persunal mjuries due 1o the causes mentioned rests very largely
with the emplavee periorming the service. It is true, climatic eonditions at umes
make the toois of cars and places where employees must operate the hand Grakes,
ermucive 1o slipping and falling accidems. Sudden starting and stopping of the
trains alse are comtrilattive causes. The cmployees whose work roquires them tu
come in contact with these conditions, however, must not only know of them bt
at all times b alert and reads to guard themselves so that no accidemt will occur
a« 2 resull. However, the jmportance of proper inspection and maintenance of
hand brakes 3¢ a facor in reducing this class oi accidemts.

“nder the beading “operating switches.” in 1931 no persons were Lilled but 243
were injured: these fipures compare with the record jor 1930 when 2 persons
were killed and 378 injured. The first direct cause of these accidents is dve to
strains and rupiures. The seomd cause is dve o the switch lever coming in con~
1t with some jan i the emplovee’s body, causing a bruise or contusion. The
tivird cause is slipping and dalling by reason by stepping on rails.

Thic last class i accidems is prevalemt among switch tenders. I have found
that 72 per cemt i the mnn injured while aperating switches on three of the im-
gertan: lines entering Chicaze were injured in this manmer. Switch tenders are
prome 1o step om the rails rather than step over the rails, and in a great many
instances il is Becessary 10 step on the rails,

The propr and stundard clearance of all switch stands. the proper mamgenance
i the switch, jarticular attentinn heing given to the head hlck and also 1o the
awitel dight., which chond in all cases br properly incused, will greatly reduce
accidents.  Another important thing, switches shonld he properly oiied.  There isa

minimum of expetise it commection with siling switches and 1t should be Touked

after very carefully

‘nder the heading “petting on o off cars or locamotives” i 193] 447 persams
were Lilled and UM% injurei: which figtwes may be compared with 1930, when
441 persons were Kilted ind 300 mjured.

With reierence 1o getting off cars, the irequency oi accidents irom this causc
indicates that men are eetting off cars while the cars are moving at a high rate
of speed, they are stumbiing and falling, syraining their ankfes and in other ways
injuring themselves o that they are incapacitated.  This situation nmst be con-
irolled by proper supervision, and in these cases where the rules are violated dis-
cipline must be administered,

In jasseuger service. accidents occur by gwrsons dfalling irom vestibule plat-
fvrms hecause vestibale doors are left open carclessly: by employees petting off
massenger trains while these trains are meving at a high rate of speed: hy passen-
gors jumping en tzaings beiore they come t0 a stop because of improper supervision
of the statiom forevs and of traid crews.

Proper supersision and orlueation are the principa) remedies. as well as proper
maintenance of cquipment 1o sve that steps are in pored comditiem, vestibule doors
in sood condition, and i codd and stormy weather 1o see that the steps are props
crly cleaned, and that salt s used in all conditims  during sleety weather, proper
comrdination. between comanrter and engineman with reierence 10 stopping of trains,
a check up o the lengmh of the platiorm 1 sec that passengers are not unloaded at
odiscure points, proper supervision of the sleeping ear porters by the train con-~
ducter and the Pullaan conductor with refererce 1o care in unloading passengers,
and the same supervision directed by the train comductor 1o the members of his
crew with reierence o proper unleading of passengers.

Under the beading “accidents «train servicer at highway grade crossings.” the
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recurd dor 1931 is 1720 persons killed and 4333 persons irjured; the figores for
1930 were 1,980 killed and 3377 injured. The full}:wiug |rragxical sugncst;ons have
been adopted by several lines and a noticeable reduction in highway erossing acei-
dents has been the result. ) i
M SwiEch cews and train crews working in stations should he prohibited
irom dropping cars actoss highways, their engines going down one track and
cars going down another track, withast protection on the crossing be a member
of the train crew. C

(2! Switch engines. switch funs and local way ireights. backing cars over
lc:-::gﬁ i::xd. uncontrolled speed withost proper protectivn on the crossing. should

(3) Passcpgcr trains I:ll switch movements, backing up with tail hose at the
;::-;;e\:‘r highway crossings. should reduce speat 21 all crossings that are nnt
. cc((-{‘; Cars being kicked over erossimg without enpine attached should be pro-

ed.

{3} _S\_\'ilch engines, way ireights, and switch runs, duing indusiry switching
where it is necessary to shove cars by a building where there are allev-ways and
t\"h\:rc trucks and autonmwhiles might be parked too elose 1o the track, should be pro-
:l‘;hlltd unless a member of the crew walks in advance of the movemant 1o protect

cm.

(6) In certain districts where there are trmk line highways and where trains
stap on these higi?u—.a_vs. with flat cars directly s the crossing during the nigh!:
time, where headlights irom an amtauobile either shine directly aver the tp of
the car or underneath, ioses should be.placed i such a way that the car on the
crossing will be jlluminated. .

1i we can educate the army ui employees an the railroad e give cmsideration
to lh_c mcty.m' the driver oi aumomabiles amd pedestrain who eross our tracks
and in cach instance where it is necessary, wam them. we will be poing a l-m;;
way toward aveiding a great many accidents and eliminatine many fad arcidents,

Under the heading “operating locomotives,” in 1931 7 persoms were killed and
1306 persons injured: these fimures compare with the recomd for 1930, when 17
persons were Lilled and 1929 injuced.

With _Tespect to operating locimniives the first, greatest and munst important
means of preventing accidents «r mjorics is the constant abscrvance and strict com-
pliance with the operating rules and general repulations governing train service

Still another division of these accidents falls under the heading “struck and run
over, not at public crossings.” In 1931, 1730 persons were killed and 1.022 persons
injured in this manner, and in 1930, 1.828 persons were killed and 1776 persons
injured. These figures are so large in proportion to the total number killed on the
railryads of our country that special interest is attracted to this phase of the acci-
dent situation. Py far the greater number killed and above one-half of those in-
jured come under the head of “trespassers” It shuuld be noted that on the rail-
roads of forcign countrics very few trespassers are killed or injured, hut the sole
reason is that these cownries have strict laws against trespassing and these are
enforced. It will be necessary to get the public fenerally to recognize the c;-i!s of
trespassing hefore we shall be able to have laws eniarced covering trespassing. We
already have the laws, but the sentiment is such that the law is not enforced.

Accidents to employees irom this cause come under three classifications: (1) the
emyioyee steps on or inul of the railroad track without first looking in hoth direc.
tions: (2) the cmployee walks 100 close 10 the end of a car in a live vard: (3) the
emplovee .walks on the track or ioul of cars on the track. If we could climinate
the iatalities 10 employees occurring nnder the above mentiimed three canditions, we
would practically eliminate all employees killed o account oi being slrucl:“and
Tun over.
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Safe Versus Unsafe Switching Practices
By P. F. NEFF

Inspector of Safety, Pennsylvania Railroad

The speaker said in part:  Let us first get a common understanding of what an
unsafe practice is. Many saiety men have dn idea whot it is but a great many o1
them have a hard time trying to tell vou why it is. What is considered an unsaie
method by ane persun niay not be so considered by another, therefore reasonable
grounds fur a conclusion should be given. Here is my conception

An unsait practice is the periormance of an act wherein the method employed to
periorm @t indicates the Jersom s failing to wse every precatttion necessary to avoid
an accidemt of any natwre.

The reason. thereinre, may be due to the iollowing causes: (1) jnability to an-
ticipate the conscquences of such a izilure: (2) igmorance of the proper precautions
10 take: (3) having acquired the habit of performing it that way; (4) failure t0
receive proper instructions in the method to be used: (3) {ailure 10 understand
previvus instructians given: (6) ii undersiood, failure 10 comply with the instruc-
gions. either willinlly. physica) inalility, or material deiects.

The why of an wnsaic practice has many angles of approach, none of which can
be immored ii the practice is to be eliminated

(The speuker then showed a large number of lantern slides illustrating specific
instances where unsaje practices were emploved by workers on the railroads.)

Report of Committee on Train Accidents

By GEORGE H. WARFEL

Assistant to the Vice-President, Union Pacific System
After showing @ number of tables piving cumparable figures on the various types
of train accidents over a petivd of ten years extending from 1922 10 1931 inclu-
sive, the speaker said inopari: .

Head and rear collisions have ahways been the most spectacular of railroad aco-
demts. 1 have wondered whether or not we safcty men actually realize that head
and rear cullisions have een reduced more notably in the last ten years than in
any other period and have lwen reduced more notably than any other class of
accidems. We have a reduction of #3 per cont in ten years ior all collisians, and
73 per cent in ten vears for head and rear collisions.

There is another type of accident. however, which T Ixlicve when all is said and
dome. could e et debnitely held up as a true index of safety perfornmance on
railreads.  As @ measure of saiety work, derailment scems to he composed of the
yery vssence of accident prevemiom work.  One of the faciors undoubtedly con-
sriinting 1o 4 reduction i deraihuents is the jncrease in average lengih and average
speed of freisin trains,  The averape length of ail dreipht trains operated has in-
creased 25 per com, and the average speed of all ircight trains has ncreased 33
et cemt s the last wen-yzar jeriod, Nevertheless we have had a reduction in the
teta} nueler of derailments of 63 per cent.

It the Safvr Scetion ever teeded substantiation of their claims for the improves
et mats i the operation of railraads. subctantiation of their caswalty rawes and
of their WCE o peTsts 4 and injured. this record on derailment should
cenainly hacking 1o every saiety man in the country.

Nevertheless, we are perhaps inclined to be over enthusiastic ahout our 1951
e  We have alwiys boeon engaged in 2 military movement. we might
s awrressive attack upon carclessness and wpon accidents.  Since 1023, a

camptizn has ieen waged. Qur flving squadrons. and these arc the

perinrmanc
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nxl.n.nds wbc_sc rates have been greatly reduced, have advanced to iar distant
positions and it has been largely through the advance oi these occasional squadrons
that the average oi our periormance has been so greatly improved. We have made
some new steps in 193], and there is a thing we haven't taken into consideration:
:I'he ground that we have traveled over in this last year in pressing this safient
jorward, (to use an old illustration) was much casier ground to work over than it
has been in preceding years,

Whenever the business of this country begins 1o really improve, whenever the
business of our railroads begins 10 really improve, when the intensity of our traffic
begins to concentrate again, we are not going to have such pleasamt figures to look
at as we are looking at today. On many railroads there will never be again the
iraction or_ the percentage of velvet man-homrs that we have had in the past. Great
numbers of clerical forces have been reduced, consolidations have been mae, and 1
doubt very seriously whether we will ever see amain the organizations that we had
on railroads three or iour or five years ago.

Fl}rﬂnnnore. this easy ground that we have gune over has lad the result of
making us possibly over confident. and ii 1933. or this last year oi the “33 by 33"
should develop a wonderiul conmre-back. we will have much mare difficulty in coming
in here .\mh a reduction comparable to 1931 and 1932, We should be Eonsolidating
our positions now. We should be bringing up all the vear troops of education and
enhgh‘lcnmaﬂ and pressure that we can. and pet the nuckets force that we anu bave
on ra:l_rnads so thoroughly trained and so theroughly imbucd that they will carry
out this saicty program. There is no grester mistake we can make than to Iet
our enthusiasm wane, let the enthusiasm of our men wane now in 1his casy period
oi our campaign, because there is poing to be 2 counter attack. .

The Economic and Other Values of Safety

By O. H. PAGE
General Supesintendent. Atlantic Coast Line Raflroad

The speaker suid in part: Sometimes we hear the question, “What about this
saicty movement : What dovs it mean? What are vou tryving 1o accommplish:™

With _the greatest pride, we may answer that question in lanpuape and figores oi
accomplishment on American railruad:. In 1923, there were killed on the Anrican
railroads 2.0_56 cmployees and 147936 injured. Quite an appalling sitwrion. In
1930, those figures had been reduced by methodical means of safety 10 972 Lilled
and 33..107 injured, a reduction of a litthe over 77 yper cent. )

'd\ngcz::l I mentien \;ithﬂu;c greatest pride that the railroads of this counmtry have
T ssengers killed by raiir d . 5. 2% in 18
redae 193‘;3—81 TS e ) vad accidents, all classes. from 229 in 1920 to

A meat packing concern domd by the application oi safety methads that they
could cut down their cost per payroll for each $10% from S$1.25 1o 33¢ in |l|rr:;'
years, a rcduqinn of 73 per com. .

!l has been jound by a stune company in its operations that by the application of
saiety methods, $62.000 a vear has heen saved. .

an of our leading railroads has paid particular attention 1o sajvty work and
it is shown that in 1923 that railruad paid omt for personal injuries 51-31.000 Bm
in 1931 that sum had heen reduced to $133.000, a saving of about &‘{(lﬂ.ﬂm,‘gr 49
per cent.
) 1 have waiched this saifety movement very carciully and as 1 went abon atiend-
ing the differem saiety mectings 1 always tried to leave the thought indelibly im-
nressed upon the employees, “This is yuur movement something started and carried
an in vour beball, Yuu are the preatest beneficiary.”  And the respnse 1o that
apjeal has been fine and noble.
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Experienced opcmmg men will remember as vividly as I do that in the yards
we nsed 10 look for accidents to be numerows, custing anywhere jrom $1500 to
3000 cach. Yer, listen to this! In one month, passing through our 38 main
vards on the Atlantic Coast Lines, 330,000 cars were handled without one dollar’s
damage. Another month nearly 632,000 cars were handled. with a damage oi only
2%, 1 am empinlu: in saying to yon that the saiety movement, to my mind, has
beeni the greatest factor in brmgmg abom such notable savings.

1 wonder if we agree on what is the most important thing concerning railroads
today. What is jaramomnt> 1 say to vou without a shadew of doubt—public
opinion, the amd will of the pmplc Neither railroads nor any other industry can
get very far withen public opinion in its faver. This saicty movement has been
a great influence in huilding up public opinion. It is our custam to invite lawvers.
doctors. preachers. school teachers, leading citizens of evers walk of liie to attend
our safety meetings. Time and again, aiter those meetings, I have had those men
say 1 are. “Why, this is a revelalion. We had no idea what you were doing in
these -afetv meetings. What a pity that this could not be carried on generally in a

public war.”

The Accident Investigation Work of the Bureau of Safety,
IL.CC
By W. P. BORLAND
Director. Bureau of Safety, Interstate C e C

The speaker said in pani:  You are already familiar with the accident investiga-
tiem work: of the Bureau of Safety of the Interstate Commerce Commission. How-
ever. there are certain jundamental features which arc often overlooked and which
sheatld b kept in mind at all times. 1 refer more particularly not only to the
necessity of having the investizator of accidents develop the immediate cause of an
accident, hut to the even more important necessity of having him develap the
underlying causes which so niten set the stage for what subsequently occurs, and
to the further necessity for plugging away continmzlly with the idea of impressing
m the minds of everyone that there is un somnd excuse for the occurrence of acci-
denes,

1 nult if these results can be satisiactorily attained unless all accidents, however
trivial they may appear on the surface. are careiully investigated by competent in-
vestipaturs whose primary imerest is the prevention of accidents oi a similar char-
acter. Formerly many accidents on railroads were investigated for the principal
purpose of ascemaining the immediate cause, then determining what disciplinary
actiom shouid be taken, and 1o what extent it should be carried. There the matter
rested.  Today we are paying increasing attention to the more important side of
the question, which is the development of underlying cavses with 2 view to profiting
iy the uniortumate expericnee of‘tire past.  This is a long step in the right direction.

When an accident of major importance occurs. everyone concerned is on the job
for the purpese of ﬁnamg ot what happened znd why it happened. General officers.
division oflicers, safety insp s, Tepr ¢ of State and Federal Commis-
sione, coroners, etc.  Evervone is doly impressed with the serioumess of what has
occurred and in many cases circumstances are such that lessons are learned that
are highly beneficial for the ijuture. The accident of minor cansequence so far as
casuslties are cmcermed, however, attracts little attention: there is no commoticn
abowt it. and entirely too frequently no lesson is learned from it. although the small
number of casualies is merely a fortunate circumstance, and such an accident should
carry a far mwre impartant lesson that hali a dozen accidents of so-called major

importance.
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It may bc argued that na one has time to digniiy minur accidemts by careful
and investipation, but the answer to any such arpument is that i they
are investigated carefully and with sufficient thoroughness to hring out any under-
tving condition or sitmation which may exist, the time soon will come when there
wwill not be very many to investigate. and we may rest assured that the occurrence
of major accidemts will decrease jost as rapidly as do the minor accidents. Further-
more, all coployees involved are available for questioning, whereas in the more
disastrous accident important witnesses are oiten permanemtly silent.

Railroad casualties have bheen decreasing jor years, although just what the
immediate trend is T cannot pretend to say: you may rest assured. however. that
they will continue to decrcase, but only if ail accidemts arc treated with the im-
portance they deserve. As to the steps to be followed by the varions railraads in
this humanitarian work, these must be worked ont for cach individual orgamization.
They all have the same object in view, the saving of life and limh, and i do not
helieve that anything can impress itseli to any better advantage on the rank and
file of railroad workers in the way of accident preventior. than to have the investi-
muon of the mmor accident. rcgardlcu of its character. as thoroughly and yains-

Iy handled as the investi oi the major accidemt. The investigation of
lht major accident obviously would take more time because oi more facts to be
developed, and more cvidence oi one kind or another 1o he considercil hut aside
from the question of volume there would appear to be no difference in the investiga-
tion itseli. The result 10 be accomplished is the same in cach, and only by han-
dling it in the same manner can those results be best attained.

WEDNESDAY AFTERNOON SESSION
October 5, 1932

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

The speaker said in part: In our cfiorts to reduce the number of casvalties on
the railroads it beconres natural for us to analyze their causes and ii possible adopt
ways and means to prevemt repetition. After a careful study of this subject, and
considering that 75 per cent or more of the injuries that occur on the railroads are
the result of unsafe practices, it appcars to be in order to make a change in our
safety organization that is adaptable or more in keeping with the causes which are
responsible for producing unsatisiactory saiety records. With the hope and ex-
pectation that a change in the name of safety committees to that of “sajc practices
committees,” will be condurive of better results, it is recommended 1o the members
of the Section that such a change be made,

The change is recommended jor the purpose of inspiring carciul empluyees who
are dependable safety workers 10 caution their co-workers when they observe them
doing anything that is liahle to result in personal injury. Also. tn more clearly
instill in the minds oi committees and other employees that the canses of the
majority of personal injuries on the railroad arc from unnecessarily taking chances
and their discontinuance will be a large contribution 10 the coal that we are strug-
gling to make by the end of the year 1933,

Ii it is decided to change the name of committees it should he understowd that
reporting any unsafe conditions observed un railroad property must nmt be dis-
continued. hut 2 careiu! analysis of the records indicate that 2 very small percentage
of our injuries occur irom defects and uniavorable conditions, and the change
sugpested should direct the attention of officers and emplayees to the real reaton
ior the majority of raitroad accidents.
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in this cunnection, we as a railroad have changed the name of our saiety com-
mittee, beginning with Septemiber of this ycar. The time has been so short that
we are unalle 10 state today whether there will be any real benefit derived irom it
or not. But cach and every employec and official on our sailroad that I discussed
this matter with beiore placing it in effect, thougint it would be a very good thing
1o change the name and it would keep our cnployees’ minds on the real causes
oi personal imjuries.

Report of Committee on Non-Train Accidents
By D. A, KLUMPH
Superintendent of Safety, Pere Marquette Railroad

The speaker said in part: I shall nut give yvou here any comparative figures
regarding uon-train accidents. These figures arc available irom various other
sources. It is our opiniun that i you have each day analyzed your accidents that
occurred in the grevious 24 hours and immediately taken action aiter fully deter-
mining the cause of cachh to prevem a recurrence. you have been able to discover
without delay if 2 certain ty3pe of accidemt is on the increase and take steps to
svereane 11 whure 1t becomes sericus.

Gireat siress has lwen given to the need of saiety rules, Most of the railroads
naw have sateiy rule Iewks fur the guidance of all employees which should be of
sreat benefit fu reducing non-trzin accidenmts, provided they are properly eniurced
as well as 1o know that each employee fully understands them,

ot §if we da with safety rules what many roads did with the standard A. R. A.
ruivs we will find that saiety roles dv not prevent as many accidents as they shoutd.
With the A, R Al eperating rules on most of the railroads they were to have

to Biold the men om i an accidet occurred, instead of something about
which the sen could be cducated by proger training so they could safely operate
trains withom accidents.

N 1t is with safety rules. Unless proper care is given in istructing the men as
to the proper tuderstanding and application of cach ruie and then a rigid enforce-
memt of them is made, they will not accomplish- what is expected in preventing
w-train accidents,

In checking up your nun-train accidents you jound that some were caused by the
violatiom of safety rules, but in more cases you find that the sole cause of the
accidemt was failure on the part of the employee 10 use his head. It is accidents of
this kind among employees, who were hired because of ther physical abilities
rather than their mema) alertness, that we now find most difficulty in eliminating,
and to my mind they will comtinue to comribute a greater percentage of the non-
train accidents next year.

Now that we're beginuing an upward trend in business that will require the serv-
ices of more empluyees. it is sugpested thar it would materially help in the pre-
ventinn of future non-train accidents as well as other accidents to give mental
aleniness of the new or re-hired cmiployees more consideration.

Building Safety Morale in the Shops
By G. H. MILLER

Assistant Manager. Safety & Fire Prevention, E. L duPont de Nemours &
Company, Wilmington, Delaware

The speaker said in part: There are acually but 1wo major requisites i suc-
cessful industrial accidemt prevention work, a physically safe work-place and a
farce of workmen who carry on the work in a safe manner.
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In addition to the fact that wurkmen should be eager 10 exercise the precautions
necessary jor their safcty because they do not want to be injured. we believe we
have detcrmined another fact which should nmke accident prevemtion casy. In the
case of most accidents, there is rarely much difference between the amount of
precaution taken and the amount wohich would have prevented the accident. In fact,
we have fomnd that most industrial accidents wonld never happen it emplorecs
would exercise a small amoum oi additiona) care.

We are at presemt in our saiety program, workinz on the theory that all
that is necessary to prevent the majority of accidents in our shops and ather work
places. is 10 build the saicty morale of the organization so high that all members,
whether they he the shop superintendents, the furemen or the workmen, will exer-
cise such precaution as will preclude accidents to any snember.

It would be difficult to carry on with tais line of atack i the mejority of the
accidents which accur twday resulted from wmusual or msidions causes: dor if such
were the case. a local organization and particularly the workmen might find it
difficult 1o cope with them: but such is net the case.  Accidems as a rule do not
occur irom unusual canses. lan from the ordinary, garden varicty of hazards over
which the workmen and their superiors can have full cemtrol, It scems tn us that
the ‘cattses of accidents have not changed very tnoch thiroughom the vears.

For a crasiderable time we have recounized that accident prevention is hy no
means a scparate function of mamagement or a separate problem in industry. The
prablem is distriluted throupk the orpanization sud cach man has his share.
The success which the organization accomplishes will be measured according to the
acceptance of this responsibility by cach individual 10 the full measure of his
relative position in the organization.

It is an btevesting dact. and we believe ane which #s important to the acceptance
of this idva, that the huilding of safety morale in railriad shops dues not necessi-
tate the cxpenditure of large sums of money, assuming of course. that we hegin
with a shep that mas been well guarded from physical hazards. \We recognize that
there are iactors which influence the gencral spirit or morale of the employee;
such as wages. hours of work, opportunity for advancement. and weliare plans, but
these are usually adjusted 10 the needs of the hour 1o the satisiaction of all con-
cerned.  The proposition that the chiei aim in the minds of all warkers, whether
they he salary or wage earners. is financial can hardly be dehated: hut we know
that behind the duminant densund of every mian to learn 10 earn enough for the ne-
cessities of life and the comlarts r bly de ded by himseli and his family,
there is another very real desive. and that is for personal enjoyment oi his work.

We mention this because our first hope for an carly building of the proper
saiety ‘morale in an} organization need not strain the ccomomic resources of the
company. QOur problem lies largely in the relationship which we establish through-
out the orfanization, for our problem is to create a morale so high that the desire
or will to work safely will be sufficient to preclude those crrors in human conduct
to which the majority of accidents may be properly charged.

One of our first problems in accomplishing this is to provide that management
sell itseli and its policies 10 the workers. This cannot be done by circulars or
booklets. no matter how well they may be written or how beawtifully they may be
prepared. or even ii they are printed in every language so that they may be read
by cach warkman in his own tongue. Tt can only be done by that personal contact
in which there will be opportunity for the workman 1o recognize the sincerity of
the higher officers. Much of this must come through an unmistakable evidence
that the hoss sincerely feels that even the humblest wage earner in his employ is
an integral part of his organization.

One of the difficulties encountered at the present time is that this spirit so in-
tensively human and so far sighted, repardiess of how firmly held and adhered to
by the management. does not always dominate the contact of the workman’s im-
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mediate superior. It appears that one of the first requisites in creating the proper
minrale amung workers is to insist that the foremen crry on their duties with such
honesty and with such sincerity oi purpose that no policy of safety of the company
can be misunderstood. Instruction and supervision niust be clean-cot and sincere.
Praper instruction is not that which neglects to make certain that those who are to
periorm the actual tasks of work know absolutely how it is to be done in saiety.
Ner is proper supervision that which ialters, even ior a moment, to countenance
wmsafe practices.

There is an almost untouched possibility in the development of the homely atti-
tude of even the unskilled and unlearned worlanan for his job. The developmiant oi
this attitude through sincere and sympathetic understanding will be found demon-
strated when the worker presumes 1o raise his head and offer a constructive criti-
cism. There is a vast amoum oi usable horse scnse among the wmneducated workers
doing routine work ui the average shop which has been throttied, because an ex-
pressinn of opinion has net bren encouraped. or i encouraged, the employee failed
te sec that any attemtien wac given to the idea.

Comests and campaigns have a very definite place in the program of hailding
saiety morale. Accident prevention prugrams have a tendency to get into 3 rmn
of 1o grow stale uniess stimulated from time to time: and it is very important to
the surcessiul cantinuance of the saicty prozram to hold occasiomal cuntests or rallies
or whatever you chonse to call i, 1o re-stimnlate the safety activities and ta return
them to their lagical position of importance. Contests or campaigns of this character
shauld be designed first 1o improve the physical conditions of the worl place: hunt
the major portion i the program must be designed to create additinnal safety
marale among the warkers.

We believe that if by some means we cap huild the proper morale in our shops
we will reach the poimt where the employees will feel that they have more than a
joh paying a certain wape. They will take pride in the orpanizatim. They will
feel that they must endeavor to help the fellow watker. They will helieve that
theit company depends on them.  They will realize that the success of the saiety
promram is assured hy their loval interest. their support and mtellicent wark,

Exhibits of Lantern Slides

At this point in the program twe special features were introduced where larze
nembers of lantern slides were used 1o fllustrate the subjects. The first, entitled
~Stripping and Erecting Lecomntives.” was given by J. W. Leman, Superintendent
ni Shnps, Missouri Pacific Railraad.

The second feature entitid. “Tackling the Worst Hazarde in the Car Depant-
mem.” was given: by W. R. Ihmbar, Divisional Car Fereman., Nelaware & Hudson
Railroad.

Both these talk vatlines. accompanied by brici introductory remarks. may he
inwnd in the rotpl=te proceedines of the Sajety Section. as published eisewhere.

Safety to Employees While Handling Locomotives
By L. LaFOUNTAINE
General Salety Supervisor, Great Northern Railroad

The speaker said in part:  In order that we may fully appreciate the freuency
of accidente due 1o this cause, as well as know our experience in the past, here are
the figures on number «f cmplovees on duty killed and injured over the past five-
vear period.

1077, killed 22, mjured 44071 2R killed 13, injured 3402 1929, %illed 17, in-
jured 3360 1030, killd 17, injured 1.029: 1031, killed G injured 1.383.
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This shows a decrease of 69 per cent in the number of fatalities and persomal
injuries in 1931 as compared with 1927. The year 193] compared with the pre-
vious vear shows a decrease of 63 per cent in faualities and 28 per cent in per-
sonal injuries.

Our accomplishmems during this period in bringing abnn such a substamiia) de-
crease in number of personal injuries from this cause should be highly pleasing 1o
everyenc.  However, practically all of the accidents coming under this heading are
prevemtable accidents, and regardless of the number of such personal injuries, our
best efiorts are challenged until they are entirely eliminated.

Amang the 33 classifications showing the causes of accidents to employees while
operating locomotives, we find that injuries due 1o employees falling irom engine
ar tender are the most prevalent, in fact, account for over 50 per cent of all
fatalities and zs.pcr cent of all injuries. We appreciate that there are twn essential
reasums why it is necessary for emplovees to go up on the tenders of engines—one
to take water, and the other coal. The first thing 1o be considered is the hod
10 be employed in getting o and off the tender. With the advent of the larger
Jucomaotives, it has of course been essemtial to incrcase the capacity of the mnk in
a like proportion, which has made them a preat deal higher than the old engine
tender, and bhecanse oi the increcased height injury 1o empliyees by slipping of
ialling from them has proved more serious.

The vestibule cabs which are coming into more gencral use. also the design of
fromt ends of modern tenders and the winter curtains which are quite uniform on
all railraads. afl seem to make access tn the top of the tender from the engine @b
less inviting. The method requiring the fireman te get down aut of the engine
irom the gangway and go up 1o the top of the tender irom a ladder at the rear, is
in my judgment the proper and saiest method and should be given consideration by
all railroads. The rear of oll enpine tenders sheuld be equipped with a proper
desipned ladder at each corner oi the tender. A proper desigmed hook should he
standlard equipment and carricd on cach engine to cenable firemen 10 reach standpipes
in arder 1o swing it over tender of engine or back into place when finished taking
water, so that he will not be at any time placed in a position which might cause
him to lose his balance and @il frum the tender or engine.

The top of the water cistern should be kept free from all nmicrials which might
result in stumbling or falling accidems. On oil bhurning locamotives oil cisterns
should be cleaned regularly and a slight coating oi sand thrown on top oi the oil
cistern to prevent engine men from slipping when walking over the cistern. This
is particidarly important during winter months. Engine men should also usie care
1o see that there is no ofl on the bottom of their shoes hefore going on top of a
terrder, since a slipping accidenmt may casily result.

It has been my experience that most of the persanal injuries from taking caal
have been due to the employees slipping while putting the old style coal shed
mckets back into place or due to slipping or iilling while returning to the cab
of enpine after taking coal. The newer design of coal sheds has largely eliminated
the first hazard mentioned. 11 is to be understood that the rope or chains psed in

ipulating the coal 1 are to be properly maintained at all times.

The practice of any employee going back over the tender of the engine for the
purpose of measuring water, etc. while engine is running at high speed should be
discouraped. The irequency with which employees go omt on ‘the running hoard of
engines while rumning is, 1 believe, in a large measure the nngrowth of conditions
of a former time when this was apparently necessary. These conditions have targely
passed awzy. due to the development and improvement of modern engines. There
is only one solution for the elimination of this class of accidents, and that is by the
adoption and eniorcement of the rule. now in effect on one of our railroads, which
jorhids men irom petting out on rmmning hoards oi locotnotives while in motion.
except that where a helper engine is aint in ahead of the caboose toward rear end
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of train. 2 trainman may go over the runming board if necessary to get on top of
the train to extinguish fire or jass signals. Ii anything should develop an the
engine reguiring getting out on the running board to fix it, and such work cannot
be deferred, the train must stop between stations to permit it to be done.

THURSDAY MORNING SESSION
Qctober 6, 1932

Power Apparatus in Maintenance of Way Work
By LEM ADAMS
Engineer, Maintenance of Way, Union Pacific System

The speaker said @ part:  The maintenance of way employers on any railroad
are constamtly beset with hazards of accidems. \When the motor car is set on the
track ior the day's work there is a potemial hazard of being struck by a train, an
automobile a1 a prade crossing, or another track car. Hencee we surround them
with innumerable rules and repulations to saieguard their movements.

Men in this branch of railroad service must constantly he on the alert to protect
themselves. Their tools 2re watched ciosely for the smallest deiect that might
result in injury from particles of flying steel, and the very best steels and heat
treating mcthods are used tn provide tools that “will be as nearly fool-prooi as
possible.

Yot with all these yrecautions, we stifl have aceidems. Perhaps a rail is struck
with a spike maul when a spike is nnt properly hit, or a sledge hammer iails when
striking a track chiscl in anting a rail. and we have a cut or eve injury irom flying
steel. or an adze strikes a knot in a cross-tie when adzing for gauge and a oot is
cot Or perhaps a har slips. or the trip gives way when operating a ratchet jack
for spotting track. and we have a broken arm or cther serious injury. These things
are especially prevalemt when laree groops of men are working in a rail renewal
or hallasting gang.

With such a picture Ixfore us, we maintainence of way men have jor years been
thinking in terms of machinery 10 do the more arduous and dangerous operations.
Then, teo. we were thinking in terms of cfficiency, jor safety and efficiency vsmally
ro hand in hand.

¢ The speaker then showed a seore or more of lantern slides illustrating various
1wpes of power equipnent employed in nainmenance of way work.)

This sct «f equipment is ane of our best saiety apents. However, all power
aperated tonls are mmiortumntely net the safest to use, although they are preat labor
cavers. Some toals in this class are the power saw. the sandblast ior cleaning sur-
iaces preparatory to repainting, the power drill for either rail or bridee work, and
many sthers—hm officiency and accuracy of work demand their use. and with
rrojer care on the part of the aperitors they can be handled saiely.

Planning for Safety in Track Construction
By FRANK R. BRADFORD
Director of Safety & Fire Prevention, Boston & Main Ruilroad

The spaker said in part: My object in being here is to shew you a piciure
Mluetrative one af the modern methods of main line rail renewal. The operation,
which is notabie it many respects, 1= the outcame of the idea that the old esuab-
fished methds o raii renewal were no lunger justified irom the standpoint of
vomomy. advamtaze «f the operating department. or safety to the maintenance of
men.
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In the year 1924, there were approximately 26 reportable injuries per milliun
man-hours in our maintenance of way department, and succeeding years showed
an almost constant increase, reaching the peak of ncarly 34 per million man-hours
in the year 1928. Toward the end of that peak vear we set up the propositicn
that saiety, efficiency and cconomy were interdependent and especially that safety
was the end product or the result of the correct perfvrmance of the job. The
foreman being the keyman in this correct periormance, the need of re-instructing
him in his responsibilities immediately becan:e apparent. This was done through
the medivm of so-called joremem’s meetings conducted at first monthly or by-
monthly, bt now quarterly or somewhat less oiten, with the division eagineer or
the distriet track supervisor presiding.

At these meetings all phases of maintenance of way wurk are freely discussed,
with particular stress an the correct way to do the individual job. Saiety, as such,
is seld joned at these i but we carry on a rumning record of every
personal injury accident that occurs in a department withomt regard to the extemt
of injury, classified by the work being periormed, tiie material being handled or
worked and the tonlz or appliances being used, which is the basis of discussion
tending to indicate the result of all methods and to devclop better and safer work-
manship as well as more cfficient tools, equipment and operation.

These foremen’s mectings are working toward the siandardization oi practices
and procedure which not unly is producing many heneficial resulis in efficiency and
economy. but have reduced the frequency of all personal injury accidemts ncarly 90
per cent in the last three vears. The 1. C. C. casmalty rate in the engisteering de-
partment has dropped irom 33.69 to 245 casualties per million man-honrs in the
same period.

Rail removal on the Boston & Maine involves the laying of rails 39 feet in
lenmh. weighing 130 pounds to the vard, each rail totaling 1,690 pounds: fully
plated track, which mecans two canted tie plates per tic. cach plate weighing 1514
pounds and measuring 8x 12 inches; 9 rail anchors per rail. and rail joints weigh-
ing 143 pounds cach, with four bolis per joim. With an average iorce of 133
men actually engaged in the laying., the averape number of rails laid per day
duri: + twelve working days wac 383, equivalent to approximately 22700 lincal
feet. On the basis of 8Y% hours of working time, this was quivalem to laying a
«ail approximately every 33 seconds. The best :ingle day’s periormance was 734
rails laid in 974 hours of actual working time, which is equivalent to 2 rail ap-
proximately every 44 seconds.

From the saiety standpoint. a record was set up which will be difficult to sur-
pass. Dauring the entire job there was no reportable accident, no lost-time acci-
dent, and only two very trivial njuries. -

Whenever a special job of any considerable magmitude such as this one is to be
done. it has become the regular practice to call a special meeting oi the foremen
and supervisors who are to carry omt the work. The whole program as set up by
the engineer’s chart is outlined: the various pans of the work are assigned to spe-
cific foremen and crews and cach particolar assignment is thoroughiy discussed as
to necessary equipment, methods, allocation of men, inheremt hazards, special pre-
cautions; in iact, evervthing is gone over that experience on previous work of 2
similar nature has taught.

Following the meeting, each foreman, and usually his supervisor as well, in-
spects all tools and appliances that are to be used on the job to make certain that
they are in perfeat order, and talks over with his men the particular part of the
projecct they are to undertake. Though the mem have perhaps never hefore used
the machines that periorm the special class of work to which they are assigned,
these discussions, followed by the work itseli, soon make them specialists on their
part of the job.

In all these preliminary discussions, it would bhe difficult to separate or identify
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any spreial safety instruction.  Bot whether vou consider them efficiency meetings
or predunion mectings, the omcome 5 safety, produced through proper and ade-
quate planning.

(The gpeaker then showed by mncans of 2 moving picture how the work just de-
scribed wax planued and then carried ot on the job.)

The Bridge and Building Gang
By J. P. WOOD
Supervisor of Bridges & Buildings, Pere Marquette Railroad

The speaker said in part: That bridge and building work is more hazardous
than sume other uccupations is attested by statistics gathered by msurance cum-
panies as a basis for rate making. This being true, it is essemial that the men
empduyed in this class of work should be very careiul and use extra precamtion in
the gerformance of their duties. Ii accidents could be reduced to a minimum or
climinated entirely, it world place ihis occupation on a level with others carrring a
lower rate of insurance.

From 1the nature of the work periormed by bridge and building men, it bring
scattered over mauy wmiles of track, it is not always pnssible to have them in at
the saiety mectings which are usually held at  a certain place and at a time in the
afternoan when it is impossible for all 1o attend.  They should, however, be encour-
aped to attend these meetings whenever possible, bring in items and take part in
the discussions. 1f a man's interest can be aroused to this point, he will not wily
practice saicty i will be on the alert for unsaie practices in others and call their
attention to these inofiensively.

Recards show that the handling of the varions kinds of sizes of material entering
imo the canstruction o bridges and buildings is the cause of the moest accidems to
men emploved in this occupation. jollowed by falls of persams, the use of hand
tools, and the collapse of objects, in the order named. It is then up to the foreman
in handling of materiais to watch his men; seeinz that they are placed in such
positienis as o protect thrm irom possible injury: questbvming them as 1o any
movement which might cause them 1o lose their fnding and slip or fall, and never
jermitting them 3o move backward while thus engaped 3§ it is at all pnssile to
move farward: to stand in the clear when using a crane, pile driver or other ma-
chine to fift heavy objects: 1o be sore that the right hiteh iz made when hoeking
to such pieces of riaterial «o that they are suve that the heads will aen :lip or
become unhonked.

Another feature in the handling of material by machinery that should be given
carciul thought and atiention by the foreman, is the use of sipmals to the operator
of the machinc, never permitting them 1o be given hy the men fudiscriminately, hut
designating onc man nn the ground to give them to 2 man an the nmachine, and he
in turn transmitting them to the operator. DBy strictly adhering to this practice all
concerned soon come to realize the importance of it and the henefits to be derived
thereirum as a safe way. The carciul foreman will alsn use extreme caution in
placing his men, and in the selcction of them for the various parts of the work to
be performed, choosing such men as arc best adaptedd by ability and experience to
periorm the several tasks.

Injuries ‘caused by men falling are usually hecanse of pure carelessness on the
part of the person injured not luaking where he steps: if there is snow or ice, by
wd newing it lefore attempting 1o periorm the task assipned him; or not placing
himseli in sucl a po-ition that he is sure nothine will happen. This applies also to
where there are sBppery places, brards or timhers when wet. not taking the time to
remove toais or other ubjeets when left Jving where he might stumble over them.
Fven the coliapse of a scafinld is primarily the carclessness of someone in not see-
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ing that it is nailed or constructed properly, the floor planks of sound lumber and
ire= jrom kuots, or overloaded with material or men. These and many other small
matters are the cause of the greatest number of accidents by {alling.

The use of hand tools should be given serious considevation not only by the
foreman of the gang but by the supervisor as well. He should at times when he is
on the job where work is being done make a caceful inspection of the tocls being
used by the men, see that nonc are battered, cracked, or ntherwise in such condition
that it mizht be the cause of au injury. When he does find such tools, he should
instruct the foremun to forward them immediately 10 the shop jor the necessary
repairs. With some foremen this is not necessary. as they are usmally ahead of the
supervisor in not allowing toals 10 get very bad hefore sending them in,

Ancther matter that at times is nat given the consideration it deserves is that of
cutting the outfit short oi tite required number of hand tools. The practical man
Imows how long it contetimies takes to get tools to the shop, have them repaired and
hack again, and in the meantime the men arc shorthanded. Many times he has to
harrow irom the track forces at a cost of time in petting and returning the tools,
and he nsually gas soch as they are not wsing and perhaps should be where his
are—that is, in the shop.

Injuries caused by ialling cbjects may be attributed to tools leit lying where the
movement of a train, some slight jar, or a carcless step by a man may cause them
to fall on men who are working below. Sometimes matcrial is jarred from a
scafiold or is in such position that when picked up it slips from the hands of the
man handling it.

It is vitally necessary that in erecting scafiolds preat care should be taken to
see that the feet of the standards arc set on a firm foundatiun and brackets securcly
mailed. 1i necessary planks should be spiked to the ledges to prevent them from
slipping, and no Ilumher should be used that is cross-grained ar wnsound or has
any knots that might cause it 1o break under strain. All ladders should be carefully
inspected when they are not in daily use. before permittine a nan on them. The feet
should be equipped with stecl spurs to prevent them from slipping.  No overioad
should be allowed an either ladders or scaffolds and care should he used in taking
cither down.

Machine operators should be comstantly on the alert for loose burrs, missing
bolts and bLroken strands in cables, and sec that iriction drums. brakes and opcrating
fevers are in good condition at all times, as any one of these deiects might be the
cause of a serious injury.

Present day methods reyuire the use of many explosive and flanunable substances,
such as gasaline, kernsene. wood alcohol, paints, varnishes, turpentine and others.
Extreme caustion should be used in the storage and handling of these materials,
particularly gacoline, as this is in more common use than any other. Men should
not be permitted to use lights of any kind except electric. nor should they be al-
lowed to smoke in any car or building where explosives or flammable substances
are kept.

With the advance in our mecthods and appliances for doing work, the electric
motur has come into common use in our shops and even out on the line. The use
of high tension wires naturally followed, and creates a hazard 1o men working in
places where these wires are strung. Extra caution should be used when working
near an electric wire as the current passing through it cannot be scen, nor can
one tell when it is going to strike or where. Qperators of mators should be in-
structed in the use of the switch tc start and stop them. Unless they are experi-
enced electricians, under no circumstances should they be allowed to nnake any
repairs or adjustments when anything goes wrong.

Signs of different kinds can be made and used in various places to kecp con-
stantly before the men the fact that there is such 2 matter as safety. At a small
cost a sign can be made and placed on the ontfit cars. showing the number of days
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since this particular crew had an accident.  Some years ago I had sech a sign
mwade and glaced on cars under my jorisdiction and after some time our division
engincer nstructed me Ue have cigns of that same kind made and placed on cach
car hause of our divisien for the benefit of the sectiom men. One doy when 1 was
in the scrap yard, | saw sumie old slow-order signs that had been discarded, and 1
inmedistely pathered them in and had my painter foreman paint on them “De
Careful—Sajets Firss—Think of Your Family” Thewe I chauged ifrom time to
time s that the tien were secing sanething difieremt irequently.  Those signs are
sent e when the men are sant where they are working on a bridge or panzmg or
whaitet,  Se that when 3 B v s fug in front
of them 1o remind thens of - 1 think that it has had considerable bearing on
safly i my deariment. It ods " womething like 3% mombs since we have had a
reportahle accident, jor which 1 am mighty gratejul.
woetters into the camse of accidents to a greater extent than
nany realize, This maz be attribmed to 2 number of cavses. such as sickness in
lhl‘ .muh munluum lmmv strroundings. worry over finaucial natters, defective
a1 fetween mind and musscle, Tiehitual c.arrlc-mc« ete.
e an ierest it the (wasemal affairs of cach man in this
departent, as Iy s duing fie may e able to assist in sme manver the men who
are 1 newd of ssmpethy or advice, Perhaps he may be alde to untanazle come
financial affuir. 1 believe many of us little realize how far-reacking a kindly word
spodiens at the right time and in a dricndly manner poes toward making life brichter
inr these in troubie.  Clear tp the spirits of 2 man and he hecomes a safer and a
saner oae,

The Extra Gang Problem
By H. A. PARISH
Assistant 10 General Marager, Chicago & North Western Railroad

Tie speaher saii in part: Early in 19531 we had an elevation project in the
course of construction through (e of our fngportant citics, and although we or-
ganized with ail the officiency that we cotld command we svon bepan o receive
acciden Teport in preat numbers covering a seneral detail of cuts, bruises. sprains,
hack injuries, infuries cavsed by spike mauls that were chipped, and other tols
that were Intctured i some way, and finally an individual case came to our at-
tention: where an cmplaee ailed 1o show up for work one merning, complaining of
a sore lack which e cluimet he had suficred the day previous. We had this snan
examined and fomd 4 very serious antiritic cemdition that had existed for many
years.

We then checked up on the difierenmt accidents that had occurred to this zang
and daterniined that the proper thing te do was to have a physical examination
cemnlucted rovering every member of the gang.  There were 114 men in this gang
and after the examination it developed that there were 37 of themy whe were unfit
for serviee, Of the 37 whe were jound unfit and one who was sick in his hunk
car. the dector’s repurt showed the following: syphillis, 3: hermnia, 11: lep short
twee inches, 1o tremor all over body, 1 serious gland condition, 7: scars of oid
hernias, 22 serinus cases of varicocele and varicose veins, 8: serious cases of bydro-
cole, 2: scars fromy abdominal aperatioms, 2

rv onmn shown under the doctor’s repomnt as affected was immediately  dis-
missed fram service and in this instance we established a practice that redoced our
accidents ameng anr oxtra gang men 90 per cenm. The various lahor agencies were
instrurted that Ietiere 2 man was semt ont on 2 job he was to be directed to our
district <orpeva for examination.  The dee for this exammation, $1.00 jor each, was
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dedurted irom the wages of the man ii he was accepted. 1§ he was rejected the
company paid the fee.

In the orpanization i extra gangs I would recommend the following plan:

(1) As the supervision, such as joremen and assistant joremen. depends upen
the kind of work being undertaken and district to be covered, T Ilicve the organ-
ization for steel relaying gangs should be abom as iollows, where modern ma-
chinery is being wed in the work:

(a) General foremen should be an expericnced man in such work.

(b) A work train joreman shounld he employed to handle the distribution of
materials, loading of old naterial and supervision of all wark done with wark train.

(c) A sub or assistant forenan should be assigmed 10 the different operations
in connection with tie work—one to be in charge at the front with men removing
old rail, etc.. a second to be in charge to supervise adzing and placing of new rail,
and the third to have charpe of spiking. gauging, etc., at the rear.

This organizatim, I believe. sufficient for a crew of about 75 or 8% lahorers, ma-
chine operators, flagmen and water carriers to he used if necessary.

The foreman with work train is a very important part of 1he orpanizatiom. net
only hecause material must he properly and cfficiently distributed, bt also hecause
of the greater danger of injury tn men emploved in wmloading or Inading rails, etc.
In larper pangs. additional truck doremen are necessary.  For heavy hallasting
work the organization should be practically the samc as for the rail gang. so that
there will be gencral supervision by the peneral foreman. with one assistamt joreman
to do the track raising, ane tn supervise spacing and installation oi ties, and ane to
do the lining and supervise the men in the rear who will be filling track with hallast.
restoring banks, etc.

Qur experience has taupht us that aiter the selection oi capable ioremen, and
laying out a general plan jor doing the work saicly and cfficiemly, a roadmaster’s
work has only just hegun. He should be on the ground most of the time during
the first week the gang is warking, and by observation and consultation with the
foreman in charge, he shnuld help to pet the gang halanced. which means to place
the men so that the werk will move aleng in an orderly manner by fitting the
number ai men to the operation they are to do.

Injuries caused by Jying spikes. swinging of spike mauls, and carcless -handling of
claw bars or lining bars can be avoided if the supervisors properfy space their men
and sce that they are kept in place. A study aoi the conditions will enable the men
in charge of the crew tn sn place the men that each will have his own particular
job, know his place, and after a jew davs it will he found that there will he no
difficulty in handling the crew.

For the purpose of our subject, 1 helicve the main principles 10 follow out on
the line, which will be of great value tn this Section of the American Railway
Association, are as follows:

{1}V Sufhcient supervision.

(2) Proper detailed organization, with a view of avoiding “hunching™ of men,
the men passing cach ather on the job,

(3) Prevention of deective or otherwise unfit tools on the joh.

(4) Thorough inspection of all track cars used.

(5) Proper coupling between mator cars and trailers, and inspection of all
machines used.

(6) Proper restriction of speed at which track cars. or other machines, may
be run to and from work.

(7) Proper spacing of such track cars and machines when vunning to and from
work,

(R) Avviding overcrowding of men on trailers or motor cars.

(9) Preventing men getting on or off cars or machines or work train cars in
motion.
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‘101 Avoiding getting men excited by unnecessary hollering on the job, etc.

¢11) HFave all lahcrers examined as to physical condition before employment.

The report of the resohrtions committee was then presented by J. A. Long of the
Delaware & Hudson Railroad, Chairman, and two resolutions were formally pre-
sented and adopted by the Section delegates.

The first was a resolution of condolence upon the death of J. Flanagin, Manager,
Safety Department, Chicago, Milwaukee. St. Pavl & Pacific Railroad.

The second resalmion acknowledped with thanks and appreciation efforts of all
who kad participated in making the \Washington Congress Session successful.

Report of the Nominating Committee

The report of the teilers who canvassed the clection of officers jor the Sectiom,
was made by J. 1. Heaver. The Erie Railroad. and annmmeement was made of
the election as iollows:

Chairmar. of the Section—Charles E. Hill. General Safety Apent, New York
Central Lines.

First Iice-Chairman—C. L. LaFountaine, General Safety Supervisor, Great
Northem Railway.

Seeond Tice-Chairman—H. A. Parish, Assistamt to General Manager, Chicago &
North Western Railway.

Members selected jor the Committee of Directions for the Ensuing Year:

Easterw Territore—F. Hartenstein. Assistant to. General Manager, Lehizh Valley
Railrnmad: H. A Rowe. Manager, Claims Department. Delaware, Lackawanna and
Western Railrnad.

Newe Enaland Tereitary—C. X, Wondward, Assistant 10 General Manager, New
Yark. New Haven & Hartiord Railroad.

Southern Territory—Robert Scott. Director Insurance & Saiety, Atlantic Coast
Line Railroad.

Canadian Territory—A. O. Beck, Director. First Aid & Accident Prevention,
Canadian National Railways.

Members of the Committec on Nomination for the ensuing vear: F. W. Curtis,
Supervizar, Safety & Fire Prevention. Denver & Rin Grande Western Railroad,
Chairman: E. . Evans, Superintendent ni Safety. Lomisville & Nashville Railroad:
C. F. larson. Superintendent of Safety, Misenuri Pacific Raitraad: F. M. Metcalfe.
Superimicardent of Safety. Northern Pacific Railwayv: J. C. Pratt, Supervisor of
Safety. The Redding Company.

The closing minutes oi the zession were devoted to the introduction of the new
chairman. Charles E. Hill. and to appreciative and culopistic remarks concerning
the services rendered by officers of the section during the past year.

ADJOURNMENT
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Textile Section

Officers 1931.32

General Chairman—E. E. PLace, American Mutual Liability Insurance Co. Loston,
Mass. .

Viee-Chairman—Cnanres H. Eaxes, Lowell Textile Institute, Lowell, Mass,

Secretary and Cheirman Program Committer—loxatics MacNuiry, American
Woolen Ca., Shawsheen, Mass,

Chairman Publicity Committce ond XNews-Letter Editor—Myrox B. Joxsserc, H.
A. Hale, Jr. & Co., Boston, Mass.

Chairman Membership Committec—D. Fraxg Lowp, M. J. Whittall Associates, Lid,,
WWorcester, Mass.

Chairman Posicr Committec~—Fsen W. Sent, Actna Lije Jnsurance Co., Hartiord,
Conn. .
Chairman Statistics Committece—F. J. Porrer, The U. S. Finishing Co.. Pawtucker,

R L

Choirman Engincering Committce—G. W. Coor, Travelers Insurance Co.. Hart-
{ord, Conn.

Members at Large—
Artnur Bartow, Armstrong Cork Co., Lancaster, Pa.

Russert T. Fisusr, The National Association of Cotton Manuiacturers, Baos-
ton, Mass.

Wacten Husrnrevs, Nationmal Association of Wood “Manuiacturers, Bosten,
Mass.

Jonx H. Sovtnast, Saniord Mills, Sanford, Maine.

Pavr W. Vierz, Plymouth Cordage Co., North Plymouth, Mass.

WEDNESDAY MORNING SESSION
October 5, 1932

The opening sessian of the Textile Sectian convened in the Wardman-Park Hotel
with General Chairman E. E. Place, American Mutual Liability Insurance Com-
pany, Boston, presiding. Chairman Place gave a brief resumé of the activities of
officers and standing committees, and then immediately introduced the first speaker.
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