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Publication Plan

THE TRANSACTIONS of the Twenty-third Annual Safety Con-
gress, National Safety Council, 1934, are published in two volumes.
The first, containing the General Sessi the Special Subject Sessi
and the Industrial Section Sessions, is presented herewith. It is sup-
plemented by a smaller volume containing the sessions of the Street

.and Highway Traffic Section, the Child Education Section, and Home
Safety.

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

For the benefit of many members who have found it advantageous
to distribute copies of these TRANSACTIONS to supervisors, fore-
men and oth g their per 1. who may keep them for contin-
uous reference, the following quantity prices are quoted: 1 to 10
copies of the large volume, $1.50 each; 11 copies and over, $1.25 each.
Copies of the gmaller volume, $.50 each.

THE PLAN OF PUBLICATION is the same as that followed for
the last three years. It is a condensed record. The papers of each
session or division of the Congress have been assembled, edited with
care and discer to elimi and abbreviate
the less essential portions, and the i inder is pr d for
study and reference. Although not “oomplete in the sense that every
word is reproduced, it is an interesting and valuable record which em-
phasizes the memorable parts of each paper or address. The original
manuscripts are on file in the Council Library, available for additional
reference as desired.

Although the Nahnnal Safety Council endeavors to eEminate from
di ion at its s which are not pertinent to its
purposes or which are contrary to its policies, the Council cannot ac-
cept mponmbilxty fot the views expressed cither in the papers pre-

d or the di
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Council Purposes and Policies

The fundamental purpose of the National Safety Council is to cmserve human
liic. It secks this goal through a continuous campaign of accident prevention that is
nationwide_in scope, applics to all lines of hazardous activity, and directly or indi-

- rectly 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 essential national institution.

nseparable irum accidenmt prevention is the Council's work in improving health
conditions and preventing vocativnal diseases in American industry.

Today there are 4,000 membhers, representing every state in the Union, and smany
of the Canadian Provinces. There are 400 foreign members. The membership
includes industrial corporations. firms, individuals, public officials, schools, chambers
of cummerce, clubs and civic organizations, About 70 per cent are industrial con-
cerns, including the hig steel companies, the oil ies, mwst of the railroads m
the United States, the automotive industry, and uthers of outstanding importance in
our national industrial ficld.

Origin and Growth

The history of the Council is an absorbing story. Unfortunately it cannot be
detailed here.  Suflice to say that the Firsy Co-Operative Safety Congress was held
under auspices of the Association of Irgn and Steel Electrical Engineers in Mil-
waukee. in 1912, and, as a result, the National Safety Council was organized in New
Yurk the following year with fourteen members. l)unng the first ycar the member-
ship_increased to 971.

The pionecrs of Amcrican safety went to wark on the sound premise that acci-
dents were an unnecessary part of our social order and that through application of
proper remedial measures they could be avoided. They sct about to nationalize this
theory, and to develop the detailed thods and mat:rials through which accidents

- could he prevented.  The members of the organization now are more than cver

cunvinced that accidents arc unnecessary and that they can be and are being pre-
vented.  Striking examples of reductions in many different ficlds prove this canten-
tion,

Results of Organized Safety

Since the National Saiety Council was organized in 1913, the national accident
death rate in all ficlds excepting motor vechicle has heen reduced 42 per cent.  The
mwstar vehicle accident problem continues to be a scrious one.  While there was a
slight decline in fatalitics in 1932—the first drop that ever “occurred—1933 witnessed
a slight increase, and the rise has been so accentuated during the first three-quarters -~
of 1934 that the year will probably vepresent a new all-time high. Better-than-
average results in moter vehicle safety have been achicved among school children,
in commercial vehicle fleets. in states with properly administered drivers license
laws and in cities wtih an cflective v saicty or jon. These bright
spats indicate that the national problem can be solved by a carcful study and appli-
cation of the mcthods which have alrcady produced results.

The Natioual Safety Council was <larlc¢l as an fustrial cafety or izatiom
awd the hest results arc to he expected in this field. Here spectacular achieve-
sients have heen made. _The steam railroads, for instance, have reduced the accident
rate among cmployees 75 per cent during the past ten years. A group of our
largest steel industrics have cut their accidents 90 per cent since 1913, Every year,
scores of industrial cstablishments go through the entire year without a single dis-
abling injury among their cmployecs.

Along with these reductions the whele psychulogy of accidents has changed.
Employer and cmployee hoth ook at the prapasition from a different viewpoint than
they did same two decades apn.  Accidents now arc really om of date. In many
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WHEREAS. there is such pressing nced for prompt executive action to put
these measures into cfiect and stop these ncedless tragedies;

THEREFORE BE IT RESOLVED: That the National Saicty Council re-
spectiully urges the President of the United States to call the Governors of the
several States imo conicrence as carly in the new vear as practicablc, to lay be-
fore them the seri of the si ion, the r dies which have been developed
for currecting these conditions and the necessity for prompt and unitsd action
all the States to adopt and more cnerpetically carry oo an effective program for
the protection of lile and limb on our sl‘ru:ts and highways.

By formal motion. and by a rising vote. the entire_audience of delegates and
Ruests approved this action of the Council Exceutive Committee.

Following this, Li-Col. Reninger read the following letter received from the
President of the United States:

THE WHITE HOUSE
WASHINGTON
September 27, 1934
My dear Mr. Long: .

I wish to extend (o the memlers of the National Safety Council, in session
at the twenty-third Annual Sadfety Conierence, my most cordial grectings and my
heartiest goud wishes for the success or your endeavors.

The fact that you are concerning yourselves with saving life, that you are
keeping in view human values and personal sccurity commends your program to
the entire cvumtry.

1 am greatly impressed and pleased with the counstructive steps already taken
tuward the climination of accidents. especially highway disasters, wkich, because
avoidable, are doubly tragic. This is a problem which we must attack with the
utmost cnergy and persistence. . Ullimately we may expect to reach the solution
of highway saicty, provided complete cooperation on the part of all citizens is
given to concerted effurts of groups such as yours. At presemt the rising toll of
fatalities on roads amd oty thorourhiares indicates in a manner all 1co grim that
we are still far from the goal.

American automstive developments and our uncqualled system of highway com-
municativns which have given signal contributions to our convenience, pleasure, and
commerce, must nut he permitted 10 devolve into instruments of death and disaster.

I assure you oi my keen persomal interest in your cflorts and commend your
splendid program to mduce cvopcration among cvery citizen in our nation with
the muvement looking to the prevention of needless fatalities—a drain upon our
must precious mtural rexource which nust be ended.

Very sincercly yours,
FRANKLIN D. ROOSEVELT.
Mr. johm E. Long.
President, National Safety Cuuncil,
c/o Cleveland Hotcl,
Cleveland, Ohio.

President Johs E. Lamg then arvse and introduced Mr. Harold G. Hoffman,
Commissiner of Motor Vehicles of. New, Jersey. who presided as Toastmaster.
His witty introduction of the speaker of the cvening, Dr. John I. Davis. of New
York City. was highly appreciated by the hig awdience; and was only surpassed,
perhaps, by the brilliant addres: of Dr. Davis, himseli.

Dr. Davis was listed in the program to specak on “The Spirit of America”
Despite this handicap. he scized the apportunity to present a highly pepular mono-
logue—so popular in fact that his success mounted steadily throughout the cvening:
and it was rcadily agreed. after an hilarious scssion. that no banquet of the Council
had approached this for many a year.

ADJOURNMENT

TWENTY-THIEKD ANNUAL SAFETY CONGRESS
NATIONAL SAFETY COUNCIL

&

Dust in Industry

FRIDAY AFTERNOON SESSION
October 5, 1934

. . . . o b
The sessin devoted to a discussion of Dust in Industey was called to order by

2 iter, Direct Industrial Hygicne Laboratory, Employers Mutual Lia-
ll:)i{i'\yhl e, 'o.,lrm"m’ ke who presided.  Dr. Meiter bricfly welcomed the
delegates and then introduced the first speaker.

Types of Dust That Cause Occupational Diseases
By LEROY U. GARDNER, M.D.

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

e speaker said in part:  Experience has demonstrated  that the lung tissues
nnT:olcr;,:? \(::r)' large Lmounls of most kinds of forcign dust particles ‘““wcuc}'
scrious interference with function. The Iung may be intenscly pigmented I)): color
dusts with no evidence that respiration is impaired. But dusts composed, in whole
or in part, of silica have been shown to he dangerous because they stimulate the
growth of the connective tissues of the lmgs and bring about the jormation of scar
tissue. This destroys the normal clasticity of the organ which is _necessary inr
respiratiom and it thickens the delicate membrancs so that a free interchange ot
gasses is impeded. _lforlur‘xalg‘l_y. these results only follo\.\- the prolanged inhalation

v uantitics ol silica. . ; .

of }gx)r:?;ﬁ(: have demonstrated that the injection of silica inte the tissues ot
animals kills the cells where the substance !odgcs_zz_:d excites an n}flammalvm.
When healing takes place a very dense and characteristic kind of scar tissue forms.
Most non-siliccons dusts produce no inflammation and very little scar. It has been
shown that such changes do not follow the injection of silica unless the particles
are very fine, three microns or_ less in diameter, and unless enough of them lucalize
in one area. With larger particles the rate of reaction is <o slow that little change
occors within a year. As a general rule, the finer the particles, the more rapid the
cellular response.  The reaction to fine silica begins within four or five hours and
H tinues for a period of ycars. - i

" cg‘tbeucsﬂia is pcco;‘nbincd )wilh hases in the form of silicates, it rarcly producces
such active and progressive changes. The silicate of mammesium. ashestos. does
cause the formation of scar tissue in experimental animals and in the human lung,
but mast other silicates are not generally fecognized as irritating. Recently it_has
been claimed that a hydrated silicate of al v and 7 called scricite.
is responsible for most of the cases of silicosis. _Th:;q silicate. a transformed feldspar,
is often associated with quartz and it has been identified in the lungs of persons suf-
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15:rix!g irum silicosis. However, at least two l_\'p‘cs of scricitc have failed to excite
sigmificant chanpges when injected inte animals,  Experiments with this substance
are still in progress. Kaolin, an alumino-silicate of potash, has also produced quite
characteristic changes in the lugs of rabbits. But our present knowledge docs
net permit us 1o assume that silicates as a class will produce serious tissue damage

AMast observers now believe that uncomhined silica, or quartz, is poisoncus o
the wes bwcause it _is slowly diszolved in the Huids of the body. Certainly the
majority of the exper 1 al=ervati sugpest a chemical injury, but it is diffi-
cult to mulcrsl.aml how enough of such an insoluble substance as :luanz could bhe
lIISSHI.\‘_\'il within ciglt hours to produce a well marked. acine mBammation. If
seluhility were_the anly factor one should discover a mwure active response ‘after
the injectiom of the mere readily soluble silicates. but such is net the case. For-
merly it was beld that silica produced its cffect mechasically.  The harv.i sharp
wquaniz_particles were believed to abraid the lung surfaces and excite the forma-
tilm of scar tissne as a manifestation of healing.  This theory is no lunger tengble
for when nnmnli are injected with other hard, sharp particles like diamamd, carbo-
rundum « .'llllnlll.lullll axide. there is no inflammation and practically no formation
oi sear tissue. Ultinately it may be shown that the irritation of silica is due to
sme_unrecopnized praperty passibly related 10 its atomic structure.

When quartz particles are inhaled they produce three specific effects which are
not excited by any other type of dust yer studied.  They alter the ehavior of the
=-_nlmnn:1r_\'| |:l":agnc33cs: \1\::_]' timulate the formation of circumseribed nodules of scar
issue: and they subsaquently increase the saseeptibility I i y
Bk s infmld il the snseeptibility of the lmg to infection, cspe-

Phapocytes that ingest tou many quartz particles are killed hy this irritating
substance.  As the cells die they liberate their burden and several 'ucw.phagoc\-lcs

come out 10 take it up again. By a repetition of this
agu ¥ s process enouph phagocytes
accwmulate s that many of them ingest only a jew particles. Under sugh :-!irc'um-
stances the stimolus is no1 strong. enongh o kill but merely aceelerates the mutility
of the cells.  They mturally tend to leave the air spaces, enter the lymphatic ves-
x and accumulate in the Iymph miwdes.  This process becomes more rapid under
the inftucnee of the wntating  silica and very considerable nwnhers of particles
are consequently localized in the tides, )
After six or cight years the quanz in ¢
k 3 the nodes has caused a niarked over-
#rowth of the fibrons clements in these stroctures. Ultinmtely the reaction develops
to such an extent that the tude is entirely replaced by a mass of caarse. plassy scar
tissue fibres, often several times as large as the original k. Such nodules en-
croach e and compress the lymphatic vessels.  The drainape system of the hang
;s) chulied and cﬁc]caln'e rumn\-:'nl -'vl sluby:qumll_\' inhaled dust is gradually diminiched,
ust wow accumulates aromd the lymph vessels and sheets of i velup
Tt mow accum sheets of sear tissuc develop
These prdumn_:xr,\‘ chauges do mt comstitute the discase. silicos they involve
only the hmphatic system. . The rexpiratiry tissues are not appreciably” affected.
In_powd stero Xeray films these preliminary” changes may be visualized as a thick-
ening_and beading of the shadows cast hy the blwad vessels topether with a widen-
ing of lhc.shudn\\- of the root of the lung.  The Dl vessels are thickened hecause
the most inmportant l_\‘m]-h:mc_ vessls course throuph their walls.  The beading is
;lnc o 1!Ihc mmm:; nl-'-dulcs of siliciic scar tissue in the lymph nedes within the
ung, e roat shathwr 33 widened because of the silicdic i i
mules in this location. i Feaction in the Tymph
1 «till more dust nhaked it can no lmg iv i
E per e effectively carricd off through
the lymph vessels. The phagocytes now carey it into the walls of the air smt&s.
Oiten the cells granp themizelves in nndules It sometimes they are scattered.  In
!l_wsu lvcations the ca again stimulates the formation of scar tissue. The result
-;- a peneral thickening of the <epta between the spaces and nodulation throughout
the ftmetional portion of the leng. This change seriously interferes with funetion
as mh-rclg:fugc of gas canmt take pl:ltg Ahrough the thickened walls of the air spaces
amlllthc' l:s;n-s Ins; their 1;-vrnml ;‘Iasum_\'. Less involved air spaces dilate and their
walls stretch. praducing the eondition known as cmphysena. which incom-
patible with effective respiration. s - which s alio ine
With the formatien of silicotic nodules in the functioning rarts of the lung the
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discase, silicosis, is said to begin. On the NX-ray film such nodules cast clear cut,
round shadow As they increase in number and size they blat ot the formerly
ac incar shadows ui the blood vessels, In s well marked case both fung
ficlds may be thickly sceded with hundreds of such sharply defined. rounded, nodular
shadows.  \Where there is emphysema, oiten at the hases. no markings are visible
and the film appears blac

The condition of silicc is a progreseive ane and it cominues to develop aiter
a man has feft his dusty occupatimt. Sericus results only fullow, however, when he
leaves with many nodules in the lung tissue itself. < such nudules increase in size
they replace important functional clemems.  Obwiously the comtinued growth ol
only a few nodules situated in the lymphatic system could have little ¢ffect other
than to increase the uvbstruction already present.

The scrions part of siticosis is its frojuent complication by toherculusis, This
may arise irom reactivation of a_pre-existant latent infection or it may result from
a new infection from without. The danger of infection increases with the amor
of silicosis presentl. The course of the infection in the silicotic is usually chranie
and it oiten fails to prixluce characteristic symptows for meonths or years after its
onset.  Many times it is accidentally discovered in routine X-ray examination of
groups oi active wurkmen. However, evidences of disability are much more marked
in silicotic individuals with infection than in those with uncomplicated discase.  Occa-
siomally tuberculosis may run a very acute cotrse in the silicutic subivet but this is
also true in other persams. The cause of the susceptihility of the silicotic hmg to
tubcreulosis is not perfectly understood, It it would scem that the action of the
silica un the tissues crcates a madium favorable for the growth of the bacteria.
The tubercle bacilli multiply and a skavly progressive tisspe reaction ensues, but
the usual clinieal symptoms of tuberculosis are often held in abeyance fur a long
time Dbecause the chances for absorption of poisonons products of infectiom are mini-
mized by the obstructed lymphatic system. It is alse possible that same of these
poisons may be absorbed om the silica particles, as Cummins has suggested. uia-
mately the infection gains the upper hand. symptoms develap amt death from tuber-
culosis ensues,

The only ather type of dust which is generally recognized as a cause of severe
pulmonary injury is ashestos. a silicate of H This suf is fibrous
in character and is more readily soluble than quartz.  Apparemly the procctive
upper respiratory hani. seem inadeq; to prevent the inhalatim of many
such fibres and even quite long enes may penctrate imo the finee bromchial tubes.
These structures have ircegnlaritics in their walls which seem to hald the fibrobs
dusts. In this location the ashastos particles arc surrounded and ingested by phago-
cytes.  The cells do nat scem to be particularly irritated for they are not espe-
cially numerous nor do they migrate rapidly into clumps as in the case of phago-
cvtes dealing with quartz.  Apparently niest of them carry their burden of asbestus
fragments directly into the walls of the tubes in which they lie. The mildly irri-
tating dust sets up a proliferation of the connective tissue cells in the walls result-
ing in collar-like thickening of the tubes. Cemtraction of the new comnective tissuc
narrows or closes the tube and therchy shuts off the ingress of air to the mere
peripheral air spaces. These spaces then © a condition known as atel is.
This m itsclf is a causc of fibrosis or scarring of lung ne. The result is a fibrosis
of numerous relatively small arcas in the lung duc_to the collar-like constricting
fibrosis cbout many small terminal bronchial tubes. The Iymphatic system seems to
play little part in disposing of asbestos dust and very insignificant amounts of this
dust are found in the lymph nodes.

Not a few cases of ashestosis die of tuberculosis or hronchopneumonia hut the
prevalence of the former inicction is prohably much less common than in silicosis.
Surveys of large groups of ashestos workers fail to reveal such a high incidence of
tuberculosis as found in similar studies on sifica workers.

‘The inhatation o 1 of non-siliccous dusts apparently fails to pro-
ificant alterations in the lung. Tt is of course passihle that injurious ones
r-ay ultimately be discovered. but none are recomnized today. The nen-siliccous
particles enter the lung and are ingested hy phagocytes as in the case of quartz.
The ceclls are not stimulated 10 move very rapidly and as a consequenice many of
them renain within the air spaces for a long time. Some, particularly those con-
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taining relativedy few partichs, make their way into the lymphatic system aod accy-
mulate in the lymph nodes.  In sufliciem concentration, or perhaps becuuse they are
mixed with small amounts of silica, they set up a Jow grade, non-progressive chronic
mflammation.  But this reaction results only in a little thickening in the Iymph
nudes and about the Iymphatic vessels. The lung tissue may be variously pigmented,
Back irum cual or red irem iron, but there is no formation ui scar tissue that inter-
feres with function.  The susceptibility to tuberculusis of the person with such pig-
mentation is not_increased but it is apparently quite definite that pneumonia is
unduly prevalent in cval miners and that chronic bronchitis results irom the inhala-
tiun of coment. The Xeray films of men working in non-siliccous dusts shows either
nothing at all or a more or less marked accentuation of the lincar shadows cast by
the blood vessels.  This, of course, is due to the chronic inflammatory changes about
the_lymphatic trunks in walls of blood vessels.

The cffects of mixtures of iree silica and non-silicevns materials are less clearly
defined amd shuuld recvive more serious attention. It would scem unwise to assume,
as has fwen done in the past, that the non-siliccous substances serve only as inert
diluents and that only the quartz component of a dust is of siguificance. Experi-
nental and clinical data are accumulating which suggest that at least some other
dusts may materially mdify the action of quartz. both in its capacity to produce
nudular fibirusis in the fungs and to increase the su ibility to iuberculosis. For
example, animals_inhaling heavy concemtrations of a mixture of equal parts of pure
sitica amd hematite dust fur eigit hours a day over a periad of 14 months have
shown ot even the slightest imdication of nodule formatien in the lung, whercas
pure quartz dust, inhaled for only two hours a day. produces definite nodulation. 1t
also seems to ke true that animals inhaling such a’ mixture are much less susceptible
o tuberculusis than those exposad 10 pure quartz.  In the case of the human iron
miner, some Juups show definite silicotic nodulatiun, others enly a very few nodules
and nmany no nodules at all. Al exhibit heavy deposits of iron particles with a
cellular connective tissue reaction. \When these findings can he correlated with
chumical amlysis of the luy tissues and the approximate amount oi rock work
which these miners have periormed, same relationship between the exposure to
silica and she fibrous nodule formation may be established. Tuberculosis in these
inay miners is apparantly less prevatent and much less severe than in men exposed
to pure silim. \What bas been said of irm miners is also prohably true of foundry
warkers and coal miners. It is penerally accepted that men in the latter accupation
have less tuberculosis than the average for the age period: Cummins helieves that
they have the infection but that it is so atypical and benign in its manifestations
that it crcapes diagnosis,

Mention should also be made_of mixed dusts like cortain slates and granite
containint large amounts of free silica in combination with silicates, Experimentally
these substances hehave atypically and do not produce nodular fibrosis unless there
is complicating inicction. The same mmy also be true in human beings.  Unques-
tiomahly such dusts are capable of producing typical siliootic undules and they pre-
dispose to tuherculodis.  From a theoretical standpoint they should receive much
mare intensive study 10 clariiy our views on the whole subject. At the present time
it appears that the action of their quartz component is modified and partially neu-
tralized by the other substances which they contain. i

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

By STUART W. GURNEY and DAVID S. BEYER
Liberty Mutual I C y, B

The speaker said in part: A _number oi our states have had references to dust
climination in their labor laws jor a good many years, but no state has as vet
thurouchly enforced these laws.  The codes of five states which we investigated
vrovide that grindiug. buffuyr and polishing wheels should be exhausted. although
two of the states exempt from these provisions wheels on which water is nsed,
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This scems ill-adviscd, since a study of wet and dry prinding in Cunnccticut by
Winslow and Greenburg has shown that ihe application of water dwes not hy any
means climinate the dust hazard X i i }

It may be remarked that, with everything clse cqual, a high statie suction “'ll!
give a higher velocity at the point of origin of the dust, funic ar gas than a low
one; but this alonc is not a measure of the cffectiveness of any exhaust system.
Wisconsin has adopted the principle of specifying a limit to the number of Just
particles of respirable size per cubic foot of air. After all. this is what we are
primarily interested in, 1o keep the dust contamination down to a point where it
will not be harmiul. A A

These variations and conflicting provisians in state codes merely reflect the gen-
cral lack of authoritative standards. It is accordingly fortunate that definite steps
are now being taken by the American Standards Association to develop the proper
basiz for such codes. There are two committees working on this problem; the
Ventilation Code Committee, sponsored by the American Socicty of Heating & Ven-
tilating  Engincers, and the Exhaust Code Committee. sponsored hy the Inter-
national Association of Industrial Accident Baards and Commissions. It is a!S_O
arranged to appoint sub-committces to 1ake up five specific subjects: .:\bms-}c
cleaning, chromium plating. granite cutting. rock drilling. and spray coating. Inf

ddition, a Suh-C i on Fund 1 l‘npuplcs of Design and OQperation and
Maintenance of Exhaust Systems will be appointed. A

The two most important considerations in_an cffective cxhaust system are:
1. Velocity of air flow: 2. Arrangement of the inlets (from the standpnine of near-
ness to the dust source. shape, ctc.). . i .

Many an installation that is otherwise all right fails to remove the dust succesls-
fully merely because there is not cnough air being drawn through the system.  In
a series of tests that were conducted under actual working conditions by Thendore
F. Hatch, Department of Industrial Hygicne, Har\'a'rtl Schoal of Public Health,
a machine used in dressing_stone was employed. and it was noted that with an air
flow through the hond of 230 cubic feet per minute, there were over onc hundred
miflien dust particles in the surrounding air. \When the air flosv was increased to
a little over 250 cubic jcet per minute, the dust concentration had dropped to forty
miliion, a marked improvement. As the air ﬁqw was further increased, the drop
in dust concentration was relatively slower. and it taok a volume of about 380 cubic
feet per minute to hring the dust concentration down 10 tes or fiiteen million particles
per cubic foot. which was eomsidered reasonahly safe for llns. type of (_lusl. .

It is accordingly possible sometimes to take an installation that is nat satis.
factory amd, if the remainder of the system is well desugnqd, by mcerely specding
up the blower or adding a larger one, to bring abont the desired results.

Another very impuriant consideration is to get the inlets of the cxhatst system
as close as possible to the source of the dust. The drop in cfficiency as we get
further away from the inlet is really surprising to onc who has not studicd the prin-
ciples involved. It should be remembered that if we have the open ond of an ex-
haust pipe or air duct in operation. the air tends 10 flow in from_all sides, even
from behind the opening.  As we move away from the end of the pipe, the velocity
drops very rapidly. so that even at a distance of five inches fram the_hond the
velacity smay he less than 10 per cent of that right at the hond inlet, This is_the
most important consideration to keep in mind and ene which is frequently lost sight
of in desipning exhaust systems. Tt is not wmeommon to see an exhaust inlet a few
inches in diameter with which the person m.::l.'ing the installation hoped to draw
dust from a distance of several feet, but the air flow even a foot or two away from
the cntrance to the inlet may be mglgmlllc. 5 5 B .

Still another important consideration having 10-do with the design of the intet.
is the addition of a flange. The .effect of this flange is to’ cut down the air that
would flow in from hehind the opening. thus drawing it nearly all from the front.
Thus the efficiency of the system is substantially increased and the scope of the ex-
haust cxtended appreciably. withont increasing the power consumplion or otherwise
adding to the cxpense of keeping up the system. .

There are also other considerations of perbaps lesser importance.  For example.
air cammot he “pulled” from a distance hy ‘l’lltrch‘ directing an exhaust pipe toward
the point in question. but it can he “pushed” or buwn, directionally, for a consider-
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able distance. This principle may be used advantageously in directing the dust
toward the opening o1 the exhanst il and thus getting the desired results with
a lower exhaust velwcity and power consumptiom than would be required if suction
alune were depended wpwm.  This principle bas heen applicd efiectively in drilling
mz.ncrml containing _ashestng, where the exhaost infet is placed at one side of the
drill and a small air jet at the apposite side of the drill, blowing across the table.
turns the particles that would fly em from this side and directs them hack inte
the exhaust sygtem. It is also being applicd to foudey shake-out work. :

Other comsiderations in - designing  exhanst systems include the climination ot
unnecersary bends or curves. the pre w of clean-out doors, and the proper cun-
struction of joints, Where there is a general ventilating installation and one or mere
exhaust systems. care must be taken 1o sce that they do nat canflict with cach other.

After an exhanst system has been installed it should be tested by taking actual
dust coamts 1o see that the dust is really being cut deown to the desired poing, ad
such comts shauld be taken at fmesvals aiter the installation has been made. to
see that it is eiill functioning properiy.

The fact that the dust particles that cause the trouble are so small that they
are invisible under ordinary comditions (less than 10 microns or 1/2300th ai an
‘inch in diameter) often makes it hard o cmvinee the practical plamt manager that
there is any dust present: it also nakes it ing e to tell, without the use of spe-
rlml mstrunents, whether the completed exhaust system s actually removing  the
dust.

It might scem like an insult to enc's intellizence to say that aiter an exhaust

tem has once boen installed it sloadd e maintained in good operating condition
Towever, the numerons cases ime encoumters in the plants where this ebvious neces-
sy is oot carricd om, indicates that it is really ne of the major considerations in
cmnecthm with the elintination «f dust or fumes.  Cases are not unknown where
the hlo T has in sane numner become reversed so that the air is being cjected
and diffusing v : other instances where the effi-

b 3t 1t
cleney of the svs s b or it value nullificd by clogging up, dis-

Clamection of wearing ot of the piping. ote.. are all toe commuat.

One concern, of which the writers have knowledge. has a “U™ tube permanently

installed in sme of its main exhaast tems = that the foreman or sajely man can
tell at a phmce whether there are any changes that wonld indicate a break-down in
the system. Al such installations should have repular inspections by some compe-
1ent persm as o orotine part of their upkeep,
O heowill be aafficiont here to disenss respitatory squipment very brivfly,  The
simplest form of this @puipmem the filter respirator.  Such respirators have a
definite value for temporary use such ag sweeping up. ceaning out hins, shoveling
n@terials, ele, but they royuire carciul dting amd constant suynervision to see that
they are being properly used. .

It is aur opinha. aiter watching the cere efforts in a numiber of plams to
ctifturee the nse of th respiraters, hat it i rather impracticable 1o rogquire them
tn be pful o dull-time opetation. One notices the o, undee the cuulitions,
surreptitionsly pushing the respieator aside and gasping in free aie like a fish ow
of water.  Certainly. they are to be used any considerable lenpth of time, ire-
quent rest peric Wetld be allowed where e men can et ont inta the free air
fir a few minutes refreshment -

There are abse the larpe air-iad helneas, with which ot of us are fnmiliar.
used dor simdblasting, cte.. which bave heen carried to a high state of periection
fur the punuees to which they are adapted.

We believe, however, that much nwre use could e made advantageonsly of the
upe of apparatus that les midway between the Glter respimtor and gt
helmet, nanely, the light, air-icd respirator which eovers the nase and mesth and
kaves the rest of the dace exposed. With a Jight hose attachment. this device
offers eomsiderable freedom o movement. and it air outlets were supplied so the
e conlld he quickly transferred from one outlet 10 anther it woulld seem 1o be
vracticable 10 use them over a considerable area.  They afford the adwamages of a
purce air supphe without excessi bt and withoat the restriction to reathing
that iz imposed by the filter res

Dust in Industry

The Medical Supervision of Workers Exposed to Dust

By W. J. McCONNELL, M.D.

Assistant Medical Director, Metropolitan Life Insurance Co., New York City

The speaker said in part:  The harminloess of dusts varies widely in agccord-
ance with the physical and chemical matures of cach individual substance,  Certain
dusts are soluble or slightly soluble jn the Ieady fluids amd their baomiul effeas are
proportional to the woxicity of the componnls dnomed, Lead, merenry. suud arsenic
are examples of poisonons dust. Other dusts exert theit harmiul cifects fucally
on the skin anxl mucons membranes and through irritation to the respiratory passages.
Chronic acid and alkalics are examples.  Attention recently has been calied 10 e
prohably harmiul cffect of dusts 1 irom radiv-active ores. \ fourth group
of dusts which are msvluble or very dificultly solulde in the Taxly Nuids suay initiate
harmiul pathalogical fung conditims,  These may be stbulivided nemi-librosis
and fibrosis producing dusts,  The orpanic dusts, mainly the vepetable fihers, sn
as cotton, jute, hemp, ete.. are ne-fibre producing dousts. The fibrosi _pr--\_ucmg
dusts arc fimitel, so far as we have evidence, to a dew of the inorganic |_u.nwr.l|
dusts, such as irec silica, crystalline siliom, quanz, and certain combined  silicates.,
Of the fibrosis producing dusts, thase having a high percentage of free siliea arc
admittedly the most important hecause exposure aver 2 period of  years to such
dusts distinctly predisposes the individual to tulwreulnsis.

The effectiveness of dust comral awasures in preventing tses produced by
dusts can be determined aaly_ by carcful physical examination s S
expused uuler the guidance of competent medical sipery whi
accrue to the employer and employer, alike, as a result of |l_w 1_|||_\'p|r5|| examination
of all applicants for employment, as well as pericodical exammatva_of thise already
enpaged, would indicate very careind comsideration by industry ol propram dor
contral af sickness.  Such a2 procedure protects the employer  in ciag
applicant already physically o _mentally impairad who bater oy claime disability
jor a cmdition cither not associ i loyment or contracted during a_pre-
vious employment.  The applicant’s physi mental caulition i ablishiel
and by keeping record of his subsequent illnesses aml accidents. the question
sponsibility for injuries and sickness nevd never arise. 3 : A .

The applicant is protected from enpaging in work for which e is physically
ill adapted which. ii undertaken. might easily bring about serious’ impairment of
his health. For cxample, an applicant with an arreste A
work in a certain dusty occupation, if allowed to engage i such work might 1
comvert an mactive (uhereulosis inte an active one: therehy endangering lite |
at least seriously imgairinge the applicant’s imure cfliciency and carning capacity,
Whereas the same applicant i assipned to a pesition” that dnvedves mo such ex-
posure, might he expected to continue for years as a nseiul_and productive work-
man. The fuation of appli s for employment | ¢ protects those that
arc already employed from the risks of communicable disea such_as tubwreulosis
and various acute respiratery and other infections being introducad into their widst
hy a new applicant.

Many o the youger individuals who seck employnient have never befure se.
cvived a therough physical ination aud ¢ Iy are maware of the de-
fcets from which they suffer. As a result of physical examinatiims. many deiects
are lucated which may be removed or arrected beiore they have cansed irreparable
damage, therehy increasing the efficiency of the worker and often averting definite
and finally chromic discases.  Furthermore, incipient tubercabosis. imsuspected  dis-
cases of the heart, kidneys, and a host of other discase: of a similar nature, a
discovered and the applivaut referred for proper medical care and trcatment which
otherwise might have heen pestponed mtil too Jate, o 5

Qi cven more importance than the initial physieal examination of applicants is
the periodic examination and care of ald employees by an industey. Such a pro-
codure serves 10 check the cefficiency of preventive measures desipned to prevemt
vecupatiomal discases. Tt offers the most cffective way of ctrofling the health of
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large groups of warkers by discovering carly not only occupational discases, but
many other conditions that ge undiseovered until the warker is aculely il or be-
comes disabled.  If the various contagions conditions go unrecomnized others be-
come iniccted, therehy causing serious” ccoananic loss, as well as endangering the
health i individuals.
ained irpm physical examinations affords the medical super-
qurtimily 1o wmake certain that enplovees are engaged in snitable work
ot of which they are petting maximum resalts, to correet the effects of undue ex-
pesure to harmiul enviconmental conditions, and  generally to lessen all occupa-
tiemal hazards.  \s a public hcalth measure, it is impossible to over-estimate the
valtie «f perilic examinations in establishing interest in sickness prevention,

The set-up of a proper program for medical contral of workers exposed to dust
depends upon the number of cmployees invalved and individual plant conditions.
A serics af articles wnder_the title of “The Medical Department Mamual” by Dr.
Hart E. Fisker, aring i current numbers of “Industrial Medicine.™ gives 2 com-

the erganization aml aperation of a medical department.

talliziment of a mulical department with adequate facilitics and med-
ical personnel whe have qualifid in the ficld of industrial medicine. A process
analysis of all aperations in the plant should he made and the medical supervisor
snatld Yise all possible health hazards and familiarize bimseli with their physio-
ligical eficets. 1T necessary, hie -shonld comliet rescarch studies to determine the
harmiul effeets of new salstances introduced into plant processes about which little
is knoavn, T conperation with ofber departments, he should investigate the extent
of the hazards: 1 devise measures of confral.

2. The romine wxamination of all applicants for. employment.  The procedure
shenbd dnclude a detailed history of the applicant’s previous illnesses and accidents
classific] ander 12 diseases of chikllunwl (b)Y seneral infections  discases. {(€)

1i: V) venereal diseases. amnd (¢} accidents and resulting  physical

& i v oof previons occupations engaged in i very important.

A nwere statement oi the type of iidustey in which the applicamt was engaged has

slight talue, §f The exact dutics periormed in cach occupation should be

aotad awd inforation ascertained as to the prohable bength of exposure to hazard-

ons substances,  After the bistory has been taken and a photograph for identifica-

tion purposes (i part of romine) is made, the applicint shonld e divected to the

ming_room where he is ingiructed to remove his clothing for physical exam-

imtion.  This examination shonld e made as complete as is considered neecessary
to determine the applicant’s physical condition, .

1 the agplicant bas boen or will he expoxed 10 dusts which induce lung dis-
cases. an Neray picture of the chest is an important part of the examination,  This
part of the examination nay be referred to an experienced  roentgenclegist, as
the value of thiz_mthed of diagniosis depends apon the 1w of pictures taken and
the experience of the readee whe futerprets them,  The examining physician also
may need additinal inlormation ohtained by faboratory awilvees ni the  hloml,
sutum, and the vrine,  Thexe ablds ta dingnosis shanll be provided or made avail-
able when  desirable.

3. The rating amd placement of applicants.  In conperation with the personnel
department. the applicant shiould be rated and placed. not only on his training and
st expertences, it alse on his gd 1 and sental ahilitics to il vacancies occur-
ring fran time 1o time, The rveerd_of iz physical and mental examination should
he the confidentinl pranerty of the medieal departmens,

4. Perindical phvsi mations.  The frequency of periddical examinations

5 cal exami 3
nevessarily must depend upon individual  circimstances according to the need for
such examinations as determined hv the supervising physician.  Where physieal
cxaminatims are mande fir the first time, the employees of Tong standine should he
given anwle explanation of the Denefits of stueh examinations and Ine given assur-
ances that their jobs are secure. .

5. Provisim dor the disabled. Emplovees who develop disabilitics during the
course of enlovment sheuld he re-assiened 10 acenpations which will nat interferce
with ar ageravate the disability. or they <honld be provided for in ather ways.
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Fire Prevention

THURSDAY AFTERNOON SESSION
October 4, 1934

The Fire Prevention Session convened in the Statler $otel
HMarold L. Miner, Manager, Saicty and Fire Protection Divisi
Nemours & . Wilmingtan,  Delaware,  pro n.  After I
delepates, Cluirman Miner introduced the first speaker.

How Home Fires Are Caused
By R. B. CRISWELL
Ohio Ii ion Bureau, Columl Ohio

P

Speaki 1y, Mr. Criswell gave a demonstration of the devi
cuployed and the arguments advanced by hisseli and other members of the O
Inspection Bureay in bringing 1o the attention of school children the seris
of flammuble substances it the honwes.  His object was to il|fnl‘!l| safety engineers.
aml perhaps uthers in his awdience who might be interested in becoming safety
speakers, how o use simple devices in convincing the school children of  the
necessity for caution 1o avaid fires aned explasions.  Each deviee mud metlunl wits
outlined  brietly, but with striking  detail, some of the demonstrations  being  as
fullows:

A match, still blazing, was thrown carclessly into a small wiste Tasket, as so
nwamny persvns still e 1o do, and the waste gaper imnediately flared into a
dangerous blaze. With a short talk about the forest rangers and their watchiuluess
in putting out smoldering carp fires in the North Woeds, he next carciully broke a
match 1o make sure the match had gone out completely before he tossed it aside.
Said he, “Chaperone your matches: they shouldn’t go out alone™

A small doll house, wired in similar fashion to a comiortable o,
hibited, and after an cxplanation outlining the many  light and lamp  Gixtures
coupled with clectrical deviees, which might be lraded onto the clectrie circuit
any home. the speaker attached these devices one aiter another until the fuse blew
aut; then he used a copper penny to plue the cireuit until a fire develaped in the
attic of the doll house. ) .

Strangely enough, an ordinary fish bowl, with the goldfish swinuning about, if
exposed in a sumny nook of the living ronm. with a flimsy cuftain in the right spot
heside it, or cven a flammabie rug underneath, can cause a disastrous fire. The
circular fish bow! and the water act as a lens to concentrate the sum'’s rays.  This
has happested repeatedly. said the spea

A pretty little doll. made of pyroxy or some other flammable material, has
often become ignited in the hand of a child and has hurned the child severely before
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C. Hager & Soms Hinge Mig. Co. ({lvasy Machine Shaps Division—Gronp ).
Chase Companies, Inc. Noera Mig. Co. (Hvasy Machine Shops Dizvision—
Group PB).

Emsco Derrick & Funipment Co.. D & B Pump & Supply Co. (fcary Ma-
chine Shops Division—Group 13). .
Pitshurgh Steel Co.. National $teel Fabric (Heasy Machine Shops Division—

Group B).

“Your Hour”

The final feature of the program was the anmal event entitled “Your Hour™,
Iwd b T. H. McKemney, Supervisor of Labor & Saicty, Hlinois Steel Can South
Chicage. M. Mr. McKenney presented a number of questions in s characteristic
wauner. and a- peneral  dizcussion cnsued  which was participated in hy n_ll.lh‘c
delegates,  The discussion was, of course, extemporancous aud no record of no1s

ilable,
available ADJOURNMENT

TWENTY-THIRD ANNUAL SAFETY CONGRESS
NATIONAL SAFETY COUNCIL

Mining Section

Officers 1933-34

General Chairpan—DP. M., Arvuer, American Zine Company of Tennessee, Maseat,
Tonn,
1ice-Chairman in Charye of Membership Coal Mines—VFuaxx B, Duxnag, Pick-
ands, Mather & Co.,, Mather, Pa.
Viec-Chairman in Charye of Membership Metal Mines—). W, Acr, Calumet &
Hecla Cansolidated Copper Ca.. Calumet, Mich.
Viee-Chairman in Charye of Engincering=\Wat. G. Mevzerr. Hudson Coal Cor.,
Seranton, Pa.
Sceretary and Newes Letter Editor—Daxiee 1Hamixerox, United States Burean of
Mines, Washington, D. C.
Entertainiment Committee Chairman—]J. T. Rvax. Mine Safety Appliances Co.,
Pittshurgh, Pa.
Paster amd Slide Committce Chairman—J. J. Fomnes, United States Burcau ot
Mines, Pittsburgh, Pa.
Program Commitlee Chairman—R. N. Hoster, Coal Mine Scctiom, Pennsylvania
Compensation Rating & Iospection Bureaw. Harrishurg, Pa.
Pablicity Commiltes Chairman—M. R. Boon. Explosives Engincer.  Wilmington,
Decl.
Statistics Committee Chairman—\W. W. Apams, United Sitates Dureau of Mines,
Washington, D. C. -
Members at Largo—
W. H. Coatxs, National Lead Co., St Francois, Mo.
M. F. Famug, The Mining Corporation of Canada, Iid, Torumto, Ont., Can-
ada.
C. W. Ginns. Harwick Coal and Coke Co, Pittsturgh, Pa.
H. C. Hexwie, Phelps Dodge Corp., Bishee, Ariz.
Tuonmas E Licurroor. Koppers Coal Co.. Pittshurgh, Pa.
Lee Loxe, Clinchifield Coal Corp.. Dante, Va.
Grokce Magrinson, Pickands, Mather & Co.. Hibhing, Minn,
D. D. Morratt. Utah Capper Co., Salt Lake City, Utah.
M. \W. Price. Jeddo-Highland Coal Co.. Jeddo, Pa.
L. T. Sicka. St. Joseph Lead Co. Bonne Terre, Mo.
Howarn 1. Youxa, Anterican Zinc. Lead & Smelting Co.. St. Lovis, Mo,

269




280 Tweenty-third Amual Safety Congress—National Safcty Council

experienced. have proved st successiul,  Posters irom the National Safcty Coun-
cil arce alse exten: v uscd.

However, bufletin Icards may lose a great portion of their cffectiveness, in
spite of repular changes of materials.  We folt that a new mwthed should be tricd.
and the meving picture with sound reproductions was adapted. We now have four
or five wderground theatres, equipped  with permanent benclies, a ten foat screen.
aml electric lights.  NXotices of scheduled shows, which are helid befure the men
start their shiits, are posted a day of two in advance. and as the men enter the
mine they are pgreeted with music amplified from phonograph records placed on an
ordinary turn-table equipped with an electric pick-up.  Lively marches and popular
picees are played as the wen gather at the theatre. )

The first film is usually a comedy which makes for a fecling of gued iecllow-
ship and creates in the group a respousive mood for the discussiin of safety,
bealth. «r_other similar subjects.  To illustrate or clarify some accident, stere-
apticem slides are extensively used.  Folluwing the saiety reel, a sccomd  comedy
or exducatiomal film that might fit in is usually given. The entire program takes about
33 o 40 minues. Tt has heen noted that all employees. whether engaged in under-
groanwl or surface work, make every effort to be presest at these shows.

Through this methonl of publicity and educativn by somd movies, it has been
a_great deal easier 1o sell the idea to the men of the desirabitity not only of indi-
vidual persaml sadfety. but also the necessary cooperative spirit for a well rounded
program of watching out jor the safety of fellow workers. Al of our underground
men ahaw use safety hatz and shoes, and our statistics show that since the adoption
of these two devices, many accidents to the head and feet have been climinated

i and uthers greatly reduced in severity. .

Having wnce obtaimed the cooperation and confidence of the employees, many
supgestions fur making operations more safe have been volunteered by the men.
Accidemts on the haulage lines at one time wccurred in frequent numbers, but one
by e they have been climinated. as have the serious accidents caused by falling
rock. A preat part of the eralit is due to the individual employec: but da not
forget that resultz wonld not have heen obtainable if ut had not awakened
his limcrcs( awd his desire to have for himsell and his associates a saic place to
work.

That our Miscouri safcty_ pregram is successiul from a money point of view is
shown hy the total costs, including the Safety Department expense, of $2.39 per
S100 of pavroll, and it belicved that from a human point of view we also have
a right 10 be very pleasedd. as the comparative numbers of lost-time accidents and
deaths prove. In 1928 we had 320 lost-time accidents and five deaths: in 1929, 438
ast-time accidents and no deaths: in 1930, 304 lost-time accidents and two deaths: in
1031, 179 lost-time accidents and two deaths: in 1932, 123 lost-time accidents and
one death: and in 1933, 70 iost-time accidents and no deaths,

In_many small citics and towns throughout the United Siates, one of the large
American companies may e the sole employer. and if g0 is usually the principal
taxpayer. When such conditions exist, it is just as important to consider the safety
of the commumity as it is 1o improve the saicty of the individual employee. The
management. therefore, must take an active interest in the general welfare of the
Jucality. In the lead belt af Missouri the St. Joseph Tead Company is the principal
cemployer. and in order that the communities in which the men and their families
live might have the benefit of pure water. it has eonstructed an extensive system
wherehy the chlorinated mine water ie delivered to the house and stores. The com-
pany has also huilt a dairy or pasteurizing plant. for the purpase of supplyving a suffi-
cient quantity of pure milk Jar the penple, cspecially for the children, 63 per cent
of the Iocal real vstate and property taxes have heen used for huilding and main-
tainine schanls, and in this way the primary and secondary schoals in the lead belt
have heen developed wntil they are today amnng the best in Miscouri.

With the assistance of the company, a lacal health unit was organized on July 1,
1022, in order to demonsteate the officicney and cconomy of adequate health service
ior the prevention of disvase and the promotion of public health. The group life
insurance_plan that was adopted by the company and given to its employees in 1919,
and the fornation of a dJefinite pension program in 1914, have also proved valuahle
aids in the safety propram, as they have aided in reducing the abor tumover.
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It is also to he realized that a safety program or methil that is suitable for ome
company or location may nut be desirable jor anuther company. LFor example in
vor two New York state mines, which have the same regulations regarding safely
hats. shocs, pogples, cte., and where the primary rule is also eniorced that cach
and every man is respansible for his own safety and jur the safety of his fellow
worker, great emphasis is placed on | keeping or cleanli; about the mines
and mills. Fach department of the two divisions has a metal sign, ruled in three
culumns: uie being i!;r the momh of the year. while the other twa are for the house-
keeping rating and lnst-time accidents. If the conditions arc pol. a gold star is
placed on the sign: if only fair a green star is awarded. while jor poor cleanliness
a red star is piven. A gold star coamts ten. 2 preen five. and nn score s piven for
red. These scores are posted monthly on the bulletin baard. and the basis of com-
parison between the two mines is thereby made possible. I a score is not perfect,
or at a reasonably high figure. the department which is pegligent receives comsider-
able adverse publicity. i there arc no lest-time accidents. a pold star is placed
in the accident column.

The results of our New York safety program arce reflected by the achievement
of operating 162,912 san-hours with mly one lost-time accident (which incapacitated
a worker for two days). and this record resulted in the 1932 award of the “Sentinels
of Safety Trophy.”

THURSDAY MORNING SESSION
October 4, 1934

The Dust Problem in Mining Operations
By D. E. CUMMINGS

Assistant Director, The Saranac Laboratory for the Study of Tuberculosis,
Michi Michi

The speaker said in part: Refuge can no mger be taken under the shelter of
ignurance ‘that the prolenged inhalation of dust may lead to serivus disease, for
the medical, technical and lay press is filled with acconnts deseribing the dangers
associated  with breathing cortain dusty atmesphieres.  What, then, should be the
proper course to purste iu mecting this problem and dealing with @t in a satisiactory
manser

Both industrial and laboratory studics prove that only certain dusts are danger-
ans when inhaled, and that quartz or other jorms of pure crystalline silica are most
dangerous, constituting a specific tissue poison,  Where meu are exposerd to a suffi-
cient quantity of very fine pure crystalline silica dust only. a true hazard alwa.w
exists. The dusts of silica in combination with other clements generally give rise
to pulmonary reactivns which differ in many respects from these caused by
silica. and which vary rather widely among themsclves in their harmfulues
a class. and with the natable exception of asbestos, silicates are less dangerous
than pure crystaliine silica, Not only arc certain dusts apparently incapable of
producing a specific harmiul reaction when inhaled by themsclves, but when asso-
ciated with silicn favorably medify the nsual response to this dangerous dust. The
effective size ranpe of particles cansing discase is now regarded as three microus
and smaller. while the qualities of hardness and sharpness arc ne hmger regarded
as oi significance. The term p koniosis is i led to describe the changes
arising out of the prolonged inhalation of any dust, harmiul or otherwise, and does
not necessarily imply tle presence of disability. wor a predi ition to pulmonary
inivctivns.  The term silicosis refers _specifically to_the di which results from
the prolonged inhalation of harmiul silica dust, and is characterized by a generalized
nodular fibrosis in the lungs and pulmonary lymph nodes, and increased susceptibility
to pulmonary infections. Pure silicosis should be regarded as a geniunc occupa-
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timal condit it it should also be understewad that uncemplicated  silicosis is
ldean disabling to any significant degree.  Disability usaally results from pulmanary

nfections, generally tuberculons, which the fcalic contracls or reactivales more

readily, and handles less successiully than the normal pe .

Every effort slvarld be made 0 prevent silicotics from contracting  infections
which wilt later prove dizabling, and to protect these whe have pulmunary infec-
tisms irom being dangerously exposerd to harmiul dusts. 1o onder to determine which
corknwen in a bazardvus industry have s is or pulmonary infectivms, all em-
plyees should have a thurough physical examinatiom including the takfng of a
complete wecupatienal history and  satisfactory  stereoscopic roentgenograms of the
che:

Nince the rate at which develops depends upon individual susceptibility
aud the depree of exposure, it follows that these factars should be determined as
accurately as possihle.  Individual susceptibility 1o a dust hazard can be estimated
airly accurately from a single examination, and can be defined guite exactly by
repoating |Iw~c cxaminations at repadar intervals. The degree of exposure for cach
individual uld be cvaluated by determining the length of service, and the con-
centratien, size distribition. and composi 1 of the dnst suspended tn each working
place during cach operatiom. The mcthod  generally uwd lu mumcralc dust
particles s that accepted ndard practice by the U, . S. with the adidi-
tiem of dark field illumination as suggested by nel :md Cummmg< Size dis-

v be made by any of the several satisfactory techniques.  The com-
ewition of the doust can he studicd by the usual quantitative analysis, smmhmnllul
by petregraphic and rational chen s 1o duv.rmmc the amomits «af free

wed silica ‘and the cther

A mwdical and technical survey should he ~um||m|m|ul by an amlysis of the
mortality reverds in and abent the focality  under study, and by the Iniormation
ebtained ifrem carciully perisamied  puostemortem s e pluyees  who
have been exposed in the indus cho have died from any cause. 1§ these pro-
cedures dor reconizing and defining a hazard are carricd ot mmder the supervisiom
«of an organization competent to deal with the many complex and coniusing aspects
af the problem the favestigation will e worth while repardless of the conditions
which are discovered. Wihere the findings «of such a_study fail 1o disclase a sig-
nificant hazard, both the cmployer and employees will gan the pratection which
thiz knuwladze affords: and it a health hazard is discoveral, the original investiga-
tiom will serve as a puide 10 the program which shoufd be inaugurated to over-
comie the dangers disclosed,

The nmst severe dust hazards in mines or in planis ean e reduced azx success-
fully as were accidents hy the Sajety First program, and the chiel requisite to
suecess les in establishing adegmte conted procedures.  The physieal condition of
all the cmplovees must e determined at regular intervals, and well interpreted
roentgenograms provide a mest satisiactory eatrol procedure. Men applying jur
work shoull mat be hired until they have passel a thorough physical examinatiun,
inchiding chest roentgenngrams.  Reliable recurds should be established Ao show the

ot time, place and duratiom of employment for cach persun working in hazardons

i Policies ..f employment should be worked wnt for cach mine or plant.
hased upn owledge of the physical condition of each emplovee, so
that all oi the \\mkmm may Ix protected drom eomtracting occupational di iti

~I|uuld e sclected which are compatible with the physical condition of

Care shoulil he taken to protect the icotic irom infection, or the

case of iniéetion from harmiul exposure 1o silica. or the normal individual from
comtracting cither sil s or pubmoenary  infectivn

5 pecially trained to recognize and deal with dust hazards
in mines or plants, and it should become accepted practive. where a hazard ex
1o maintain a constant check on the anvamt of dust present in the working atnyos-
phere,  The method of dust cotmting _accepted as standard by the U, S, r. H. S.
should be adopted by all industrivs hav ing a hazard, nat anly to determine the amount
of dust in the air. but nure p'lrllcnl’lrl\ to maintain a controi over the effecti
ness of the procedures adupted to reduce the dust. Reeonds should be kept which
will discloze the ameunt of dust present in each working place. and the preventive
measures which are in use.
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Shortly after the inauguration of a pregram designed to control a known dust
hazard. it will becoae evident that marked improvenwnts can be cffected  withunt
incurring an impractical expenditure.  Personnel problems will arise, due to the
reluctance of labur to accept new prucedures, and in the cnd. these problems must
be dealt with by educating workmen to rccu-.gmn- the necessity for intraducing meth-
ods to control dust bazards. The question of what men shoulil he told reparding
their ph\«tal examinations should iullow the practice adapted by any reputable
physicim  in _dealing with individual cases.  As industry  lecomes more familtiar
with this problem. it will discover the serious need for turther research.

Since silicosis is a true occupatienal | . disability resulting from or at-
tributable to it should be compensable in the sane manner as uther injurics sus-
tained as the resuit of employment. Onily the intelligent cooperation of industry will
bring abaut the formulatim of reasonable occupatonal disease legislation and its
fair administration.

Silicosis from the Operatcrs’ Standpoint
By G. C. BATEMAN
Secretary, Ontario Mining Association, Toronto, Ont., Canada

The speaker said in part: It is important ta l\nm\- what causes silic
mless a kmmlulgc of the cause leads to a cure, it is ned ncarly as important from
the aperators’ viewpoint as the knowledge of how to reduce the incidence. With alt
the research work that has been poing o throughout the world for many years, we
still do not knew the canse and we still have no cure, bt we bave learned a ot
about how to reduce the incidence.

The silicosis provisins of the Ontario Mines Act amd the Compensation Act
were_passed in 1926, These provided for the examination of all men employed in
positions in mines where they were exposed to silica dust, for all such workers
to be the holders of medical ‘certificates certifying as to ireedom fram tuberculn
of the respiratory organs. and also for compensation to men aficcted by silicosis.

This legislation was introduced as a result of a survey in Narthern Ontarin
mining camps which indieated that silicnsis had made alarming progress amemg the
miners.  There being no reason at that time to question the results of this sur-
vey, the operatars agreed to do all that was asked of them and cooperated fully
with {he Government in the steps considered necessary te meet the situation.

When this lepislation was first introduced in Ontario, we were advised that
men with a mnderate degree of silicosis. while not physically disabled, were hetter
aut of the industry and that they should be paid a lump sum which would assist
them in reliabilitating themselves in some other occupativn.

We were ll‘lrl]ltf advized that i we took active steps to clean up the situation

ing, pension the more seriotis cases and remove men in the carly stages

s from underground. the situation would be well fn hand, the first cx-
pense wonld he the heaviest. and that from then our liability would be practicatly
fimited to the anteprimary cases as they developed.

\When the 1926 Amendiments were approved by the mines it was our under-
standing that men in the anteprimary stage had suffered no impairment_of working
capacity and that the $300 payment was a compassienate allowance for rchabili-
tation and not for tlwalnhl\ We further understeod  that with the payment of
$500 to these men our responsibility in res wet to them would e practically ended,
It developed, however. that the legal u n was different.  The Cempiensation
Board cannot make an award except for disability and where disability has once
heen establisherd the claiimant can come back for review en evidence of further
disabili It is generally accepted that silicesis predisposes a man o tubcerenlosis.
It followed., therefore, that with seceemulary silicosis as defined in the Act. i any

cutic at any future time and from any cause whatseever d claped

ition was comsidered 1o be the result of his original disability

and lie was entitled to total disability compeusation at an average cost of $12,000
per case. )

Tl
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When, therefure. an awaed of §30 was made the Compensation Board immc-
diately set up a prospective reserve for progression of an :ddmnn:ll $11.500, with
the resut that we had an otimated liability 1o the end of 1932 of several million
doflars, mst of which was outstanding,

~With the passage of time it also became apparent that the removal of the men
from amdergromd  enployment in the carly stages of cosis did not have the
results anticipateal. The payment of a Imnp sum award did not in mnst cases serve
the end expected.  As a peneral rule this money was expended for other things and
the men made lide ceffort to edubilitate thanselves, A certain ouminr of men
classificl as silicitic continwed jn their undergromd employment and we  fuamd
practically no difference in the rate of progression in those who continued as com-
parail with thase who were taken out of the mines.  Seme of this may have been
due to the aliered comnoemic status, bt even it the coomoemic statns had remained
the samwe. we were dorcad to the conclusion that there was litlle i any benefit 1o
the men by remaoving them from mderpround work, tnless of eourse. thefe was
evidetice of an aauset of taberculosis,

It shoubl, of course. e understond that during this time active efforts were
wade by the mines to improve ventilatiem and 1o allay dust.  Withont this the
above statentett would not hold true. Steps were also 1aken by the mines to pro-
vide that men in the early sages of silicosis were placed where the conditions
umlerpromu] were nwest favorahle.,

Our v\wrn-ncc also indicated that the carlv stages of silicosis do it necessarily
wenn an fmpirment of working capacit Tlm iz all the mwre mqmrhm on ac-
coumt of the difficalty of dngnmmg silic in its carly stages. as there is no sharp
tine of demarcation hetween the pre-anteprimary and the anteprimary, or hetween
anteprimary and primary stages. and as a matter of fact, we believ that there is
a preag mure uncertainty in the diagwis of silicsis than the mwdical nen
are willing to admit. The dewermination is larpely a matter of personal judgowent
aml therciore ‘nhjl'ct fo crror,

A great deal of what may be rend inte an N-ray film depends upon the h'd“uqm-
in taking the film. Certain ather diseases and chest conditions will also give in
the film an appearance simulatings that of silicesiz and we belivve it is saic 10 say
that without a definite knowledgze of occupational histery the dingnosis of silia
in its carlicr stages woulid be practically impossible.

In view of these conditiims, it was felt that the industry was nrr\‘ing an wmiair
fwrden and in 1933 the Act was amended. The autcprmnrv ated primary classifica-
tiong were deleted, nmpmvnhrn was made payahle only for disability, which ni
actual impairment of working eapacity, men with a maderate degree of
were allimved mnlxnuc undergroind  work and (he industry  was relieved irom
unlimited la v oin respect 0 progres ion by providing that the claimant must
nmke and cstablish his claim far disability w ithin two years of [eaving the emplay-
memt at which he was expw ta dust. to entitle him 10 cumpnlmunu.

As T wid hefore, silicosis essentially an enployer’s problem. It i< in many
places an important_item in his cost of production and to a considerable llrgrcc
it is a controllable items of expense.  If the employer simply leaves the matler in
the hands of the doctors, he will have no one to hlame bt himseli over what
it costs him.  The apinion of the ordinary practitioner and even of the roent-
avologist awd expert chest and Jung man mav ||e ai little value. Only the opiniem

thusge shctore wha have had <|wﬂ:|l training in the diagnngis of silicosis frnm
Inah clinical and X-ray examinations should be accepted, and cven thuse opininns
cammot he accepted in all eases.

We dn not say this with any intention ol criticizing the memibers of the medical

it where the matter is so important and costly to industry, where so

aciually known al discase, and where there is still an clemem of

v i the diagn i siticosis in its carlier stapes. too much care canunt

al anid the closest sermting hv indostry which has 10 vay the hills is most

necessary.  The best results can only be obtained by the cmpluun and the dve-

1wrs working together. but the emplinver st comsider it as ane of his partionlar
prohlems.

I have alse stated that in the absence any cure it is much more important

Mining Scction 285

1o know how to reduce the incidence than to know the cause. We Ielicve the chiel
preventive measures are as follows:

1. Improvement in iundamental working conditions in the matter of ventila-
tion and alh\mg dJust.

2. A ripid initial examination to keep ont of the industry those men whose
physical comlln(-n would indicate a type most susceptible o silicnsis and walwrenlosis,

3. Contral of tuberculesis not only amomg emplayees, but alse among  thuse
with whom they come in contact.

It goes without saving that i siliensis is caused by the inhalamtton oi dust, the
removal of dust will ranove the cause.  This mcans vemilation and lats of it and
where possible the wetting down of dusty places.  In mining mpwrations the chiel
source of dust is belicved 10 he fram blasting, thesciore the time interval beiure
men _returnt to a blasted face is important,

Ventilation and water will remove the visible dust fram the air. but it is not
the visible dust that canses the damage. It is the dost that ranges bhetween onie-

hali and five microns that is danperous and is so difficult to remove, and the quan-
tity in the air can wmly he determined by some method of sumpling.

We would consider it a mistake to have cither the type of sampling apparatus
or the permi le dust count defined by law. This may be afl right on the Rand
in South Africa where conditivns are more or less standard, but it is_not advisable
in the United States or Canada. where conditioms vary so greatly. For one thing,
we do nat know what eanstitutes harmiut dust and there is no standard practice for
the treatment of dust sample slides. The untreated shide of a sample taken swear
a carhidde lamp in an otherwise dust-free atmesphere, would show an apparent very

h dust count. Dot sampling, bowever. should e a part of tiic regpalar routine.
using the type of apparatus best suited to the particular coaditions, and  this will
show whether the atmasphere is g(-rnl fair ar poor,

Next to ventilatiom and the laying of dust. the most important measure is to
carciully sclect the type of men 1o be allowed to work in the indostey.  This re-
(|IIII’N a rigid iitial examination which should inclwde a complete physical examina-
tion and N-ray. Py this means men with the type of chest which would indicate
their susceptibility ta tuberculosis and silicosis can be climinated. The complete
physical examination should also have a beneficial cffect i the accident rate.

Uncomplicated silicosis is nit 2 big problem, hat silicosis and tubereulosis eom-
pined represent a very veal problem.  The measures for the conteal of tuberenlosis
are well known. Particular care should he taken that men with tuberculosis be
withdrawn from the judustry and given proger care and teeatment.  Places where
the emplayees live should also he supervised 1o see that they are not exposol to
tuhercular contacts.

Some Aspects of the Silicosis Problem
By DR. H. H. MOORE and DR. M. J. KELLY

Medical Staff, Hollinger Consolidated Gold Mines, Ltd,,
Timmins, Oatario, Canada

The spraker said in part: In 1928 the Ontario Mining Act was amended to
provide physical examination on employnrent amd yearly thereafter, or twice yearly
if_indicated, of all underground men.  To he cmplu\‘ml the wnrkm'm wust hakd an
official certificate gond for twelve mwmths, stating that he is free foom
the resniratory orpans,  This certificate must lnc renewed at_cach antual examina-
tim.  In the meantime. an amendment to the Warkmen's ('mn[lul‘almn Act Jpro-
vided for the appointment of medical officers working mnder the supervision of the
('nmpcu:zlmn Raard to conduct these examinatiens. Cases oi silicasis arising at
these examinations are qllmullcd to the Workmen's C nmpcnqﬁun Board ii the
total exposure to silica of five years in Ontario mines is verified. In addition to
this reutine mth silicntics, there is a close cheek kept on the possible undue progress
in the fibrosis in any case and if necessary steps arc taken to remove such a case
from harmful contact with silica. *
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The act in its presomt form was passed in 1933 and served to clear the situation
which had hoecime invalved hy the ticsup of larpe sums of money in reserve funds
apainst pessible future claims by men adjudged silicotic previously, hut whe had
since bevn bt sight of or whe were carrying on at work showing a miniounm or oo
disahility.

Fram the workman's paint of view, the new act is a preat step forwand, as it
allows a man te continue at his usml duties widerground as lung az he is able 10
work without any setious degree of discomiort.  Previously, a workman was ad-
vised to quit underground work when a certain stage of filrosis had been reached,
repardless of his ahility to carry . and sacrificed his rights to compeusation if he
continued to work.

In the N-ray examinatim of the chests of the 2007 men employed a the Hollinger
mines during 1933, determinations are graded as follows:  Nermal iz a chest show-
ing little or w0 fibrosis, where the condition of the limyg is better than_the average
for the age. M. F.oor “Mare Filrasis™ is a chest which is normally fmmd in the
average adult a1 the ape of the miner under consideration. M. F. .. *More Fibrosis
I‘Ius“ is a vhest showing slighly more filirosis than nernal for the particolar age,

Frrroor “Mare Fikrosis Plus Plus™ is a chest showing considerably mwore
ﬁhnﬁu than wormal aml a |-n-‘|llculu: stage.  Siliotics arc lln( group  which
shaw a preat deal of lulm-w& and taking into amsideration the mining history and
comsequent expusure to silica, are thus tesmed.  Admittediy. disability may or nay
mit be present. This last group ranpes from the carly cotics with a minimum of
disability tn the late complicated or scomdary cases with marked disability and

It st e added that a large I|lll|l|lﬂ' af men at the cnmmencement
ment at the Hollinger. and without previous wmining expericnee or eontact
show chests of M. PP rating. Following are the results of this exam-
ination :

2 years.
5 years,
is of the changes -

o M. r
1 M.

10

1

. lu
to

o Nermal ...,
to M. F

e
ta
o)

206 Twal 497

These fignres cover appr v S0 men in whom there was some change
in chest rating during the year. and the dm\lmu of the change. The remaining
130 men show no change from the previons year, 1 will be observed that 231
men showad an inerease in hlvrnsh rating. while X show ch.-q-: which are |m-
proved. The explanation given for ahe gronp which s improvement s
m the first place. that seme concurrent bremchial ar upper respiratery inicction had
complicated the picture at the previons annual examination and so caused a more
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advanced rating 10 he given.  The secomd explanatiom is that constant improvement
i radivlogical technic is making diagnosis more accurate.

It would seem, therefore, that «n the whole the sitmation s showing consider-
able improvement irom this viewpeint.  During 1933 0o case prgressed from the
pre-silicotic to the silicotic stage.  ln the years up to 1933, 120 men had Inen
rated silicotic and the total cost 1o the Hullinger involved it sum of $YIS930, which
figure includes the progressive and amtingent imds set aside to cover futlure costs
and possible futare claims.

Two abjects bave heen kept in mind during the many years of study of the
dust problem at 1he Hollinger Mine.

1. The collection of culnplclc data regarding the nature of air breathed hy
workmen in different ucmpaumh. its chemical composition, temperature. humulu\.
dust content and rate of fline.

_ 2 Working tests of all practical methads of improving the condition of such
arwr.

In searching to adapt a mwethod for the determivation of air dustiness, it was
realized that wo instrument has been devised which would mcasure the dust con-
tent of the air with scientific precision, Furthermare, it was felt shat_the princiml
uhject of making determinations was to ascertain if the dy l count of the air was
undesiraldy luy.h. and if such a condition was fownd, to de a wmethud of reducing
l(. Hence.. for practical purposes, the inst ument which puossesses a high efficiency
in the range of 1|l\"'-ll)lc concentrations and gives a gnick indication of dangerous
quantitics of dust is most desirable.  The circular Konimeter, invented by Sir Robert
Katze and inteduced to the Miners' Phthisis Prevention  Cemmmittee of - South
Africa in 1916, has therefore been used in the Porcupine District for the past
ciglt ycars.

A summary of anr investigations alempe this line may be given as fillow:

1. About 900 of the uderground force are engaped in work which w pro-
duce dangerous dust i measures of control are not applied.

2, Of this number a little aver 400 are cngaged in shoveling broken ore into
cars and the average dust exposure does 1ot exceed 300 particles if the muck piles
are kept thoroughly wet and blasting careiully restricted.

3. The remainimg 30 men are engaged in drilling and blasting operations and
are subjected o severe potential hazard.  Men engaged in stupes who do ot have
to return to the working faces have an_average expsure of abomt 1200 mrliclcs.
while using the ordinary type drifls. 1t is {felt that the use of the “dusticss™ 1ype of
driiter will reduce the concentration of dust to somewhere near 300 particles,

4. The men engaped in development drifts are exposed to the same concontra-
tinns of dust, namely. 1200 particles.  Where possible, two development drifts are
worked simultancausly hy the one crew. so that the men do ant have to £ ack
threugh the dense dust after blasting the cut. There are only a few exceptioms 1o
this rule and when necessary o ga hack to load the renfaining holes, the men are
pruvided with the special respiratar.

5. The high dust omcentrations in the vicinity of stapers we hope to deal
\\llh by the use of eompressed air masks,  Alsa the practice of driving adjacent
raises simultancensly has reduced the hazard after hlasting.

With the constant improvement and maintenance of general lmllh conditions
kept atways to the fare as most desirable and necessary in aiding in the sotution
of the silicosis problem, the men at the Hullnu.cr \Imc are cared for under a
contract medical system. The fnuhlwc and service at mine. office and hospital are
most  complete and efficient and in comhination with the amual or semi-annual
check made by the mudical staff of the Compensation Beard, health of the workers
is muler constant supervision,

Men who report with sueh conditions as non-tubercubius or non-silicotic chest
trouble, with dacal infection in teeth, tons sinses, ete. are singled out and
treated amd obhserved and where necessary changes in occupation are made or rest
and vacation periods advised.

At the minc. constant improvements have heen made and at present the follow-
ing is the romtine. A worker coming off shift remaves all his mining  clothing,
nsmlly wet. and racks themn on a set of hooks attached 1o a chain and pulley. These
wet clothes are pulled up to a height of 15 to 20 jeet and hang thus in a hot, dry
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atmosphere for 14 10 15 hours, during which they are thoroughly dried. After
mldrc«uu: the miver passes through a series of shower haths of temperatures vary-
ing from hat to cold.  After deving he procecds to his lucker where he has placed
his street cluthes befure the beginning of the shijt.

With a view to rulucm). the infection of silicutics with tubcrculosls. a clinic
has been established in Timmins.  An experienced public health nurse is cmployied
full time and it is her duty o visit all tuberenlusis suspects and paticnts. all con-
tacts with these cases and comtacts with silicotics to arrange for their examination
and supervisiom and if necesary for treatment. Weekly clinics are held at which
such patients are « inud clinically. radiologically and by bactericlogical and bio-
logical tests.

Since January of 1933, approximately 30 dangerous cascs of tuberculosis have
been removed frem the district to a sanitarivm and many more less severe cases
placed on Ded fest at home or on rostricted activity. It is fclt that by removing
these eases fram caitact with silientics, that within a comparatively short time
tuberuckesis will be musderately well amtrolled and since tuberculous infection is
necessary i procipitate searmdary siticosis, this movement. it will be appreciated,
is an excellent one.
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The Dust Hazards in Industry
By DR. R. R. SAYERS -

Medical Officer in Charge, Office of Industrial Hygiene and Sanitation,
United States Public Health Service, Washington, D. C.

The speaker said in part:  Realizing the importance of the dust problem in
industry, the United States Public Health Service in couperation with the Burcan
of Mines began its first study of the health of workers in dusty trades in 1914,
in the mines of Joplin,d Missouri: and Lier, in 1923, the Public Health Service
inaupurated a series of dust stodies.  These later studies were all conducted in the
sante manmner in order o permit as detailed a comparison as possible between the
different investigations.

Briefly, these methads of stuldy may be divided as follows: (1) examination to
determine the pencral physical comdition of the workers under observation; (2)
special physical examination to determine the prevalence of specific diseases of the
respiratury system and the lung pathalogy resulting from expsure to the particular
dust hazard: (3) recurd of the mature and severity of the disabling illness
amalysiz and detailed study of the e iomal  envir T3 wee
murtality statistics relating _to the specific - dust; and (6) autopsies,

The first six intensive investigations carricd out by the Service dealt with the
health of wurkers expuosed 1o dusts in a coment plant. granite cutting industry,
anthracite and bituminous aal mining, silverware manufacturing plant, cutton clogh
manuiacturing, and in numicipal strevt sweeping,  Brief Studics were later conducted
in certain slate. granite. marbde and talc quarries. while more recently a rather
extensive study of the health of anthracite cal miners was completed.

These six dust stdies showed that the workers in the granite cutting plants
who were expused to the highest dust concentrativas were found to suffer from an
excess of pulnxary tuberculosis after 13 years or more of exposure and developed
silicosis from 2 (o 10 years. In the group exposed to a lesser amount of dust.
silicogis developed only after prolunged oxposure, with no excess oi tuberculosis.
It was found thar a close relationship existed between the degree of dust exposure
and the extent and severity of the pulnxmary damage.  Anthracite coal miners
suffered from dyspmoca and other signs of ymeumocaniosis and experienced a high
rate of respiratury sickness: in addition. an excessive montality  from  imflucnza-
pncunnmia and possibly tuberculosis was fimmd.  Bituminous coal miiners cxperi-
enced a gencralized fibrosis of the hmgs and an excess mortality from influenza
and gmeumania,  Cement workers showed sume signs of carly preumoconivsis with
an excess of discases of the upper respiratory tract.  On the other hand, workers
in the cottn cluth and silverware manufacturing plants and municipal strect sweepers
were negative for respiratory conditions and other illnesses when compared with
the general industrial population.

Rock Drilli For five vears, the United States Burcau of Mines studied lead

in_the Tri-State Distirict, Oklahama. The ore here is high in free

722 men examined. a group of 1647, or 213 per cent. was definitely
diagnosed as having silicosis. nt including those di 1 as having tuberculosis,
Al the men diagnosed as having firstestage silicosis had worked an average of
13 years. but those men sarting in the mines aiter 40 vears of age worked an
average of only 8 vears. R

The work of rock drilling in subway and tuunel construction in New York
City is in some respects similar to that of some of the activitics in the hard rock
mines. at least in so far as the manner in which dust is cvalved, the type of
dust and the resultant hazard. Recently the result of a study of rock drillers,
blasters and excavators was reported by the New York Tulwrculosis and Health
Association.  An cxamination of 208 rock dritlers, Dlasters and excavators showed
that 118 or 57 per cent of the men had silicosis in various stages of progression.
The_exposure of most of these men (73 per cent) had heen for 20 years or more.

Sandblasting, No study of the health of sandblasters has been reported in the
United States: however. a study of the dust exposure of sandblasters was recently
completed by the United States Public Health Service in cooperation with the
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Nationa! Safety Council. This investigation indicated that, judged by the nature
of the dust and degree of the exposure, a real I}nmr(l cxists in this ocagation.
This study also brought out the fact that it is possible to conduct _sandblasting with
safety, provided properly designed and well d equip ent is usexd.
Diatomaccous Silica 1 orkers. Most of the data on silicosis have been gathered
from studics made buth in industry and experimentally on dusts coutaining free
silica in the form of quartz.  Such studics_have been made in the gravite industry.
pottery trades. hard rock drillimg, etc. There are other free silica minerals in
cxistence that are not crystalline m unature but of an amorphous comprisition. In
Santa Barbara County. California. there cxists the largest and purest diatemaceous
ilica deposit in the workl, This substance cunsists of about 85 per cent free
silica. Rccently an cxamination was made of 108 warkers sclected among those
employed less than 1 vear, 1 to 2 vears. 2 to 3 years, and more than 3 years.
All of the workers were Mexican laborers and the examinations comsisted of x-ray
determinations, social and nedical historics, and clinical examinatioms of the chests,
Dust determinations were also made but these were not rg[mr!c(l. ‘Thc outstanding
icaturc revealed by the inatiom was the splendid physical condition of the men.

. Eighty-four per oot of the warkers were reported in excellent physical condition.

It was found that €0 men showed signs of carly pneumnconiosis: 13 were in the
maderately advanced stage and 6 in the advanced stage. This latter finding was
among workers with a histary of expesure of more than 3 years. .

Dust Hazard in the Granite Quurry Iudusiry. It is a common Deliel that
granite quarrying is not se dangerous an industry as granite cutting W .cuclnsml
sheds: quarry wark is done outdeors :l_ml hence may et be alltp«lul with very
much dust exposure.  However, certain quarry operations  require the nse of
pneumatic tools, which are usmlly associated with the furmation of eonsiderable
quantities of dust. It was thought that a study made in a representative granite
quarty might cast some light on our problem.  Accordingly, a stixy of a clinien-
radiographic nature af 3 quarriers was made and occupativnal dust expesures were
also obtained. The dust determinations show that nearly 38 per cent of lhr:. workers
(drillers) were exposed to wany times the amamt of dust (‘(H'ISN!L‘T('(l saie at the
present time,  Drillers were the only ersons showing  patt ic lung
Hali of these workers with an exposure of 3 to 19 years had silicosis. and 4 of
the 3 men with more than 20 years of such trade life showed this condition.
This study supgests that quarry drillers may experience as high a death rate
from pulmonary tuberculnsis as do pneumatic-tool workers in granite cutting sheds,

FEficet of Inhaled Marble Dust. The pulmonary fibrotic changes duc to the
inhalation of marble dust appear to be slight in comparison with those caused hy
stone dust containing a high percentage of silica in the form of quartz. A recent
study made hy us among marble workers ;!lowed that although marble dust. \\'l\gn

juhaled in cemcentrations averaging about 25 million parlicles per cul.)ic foot of air.
produced a mild hilateral. lincar fibrosis in_a certain number of the 80 men
examined, no scrious hmg changes were noted and there was no disahility due to
the dust. cven after many rs of exposure (mare than 40 years in some cascs).
The marhle dust under consideration consisted of 98 per et caleite amd 2 per cent
daolemite, with no silica present. i . .

Dust Hazard in Abrasive Industry.  Artificial abrasives are widely used in
industry and jor this reason the effect of the inhalation of dusts produced in the
manufacture or preparation of these products is of great importance. In 1925,
1929 and again in 1931, Dr. Clark of the Norton Company at \Worcester, Mass.
made investigations of workers exposed ta a]ummlmp axide and silieon _mrhulc ll_usl
prod 1 in the facture of grinding wheels, which showed that during a period
of 13 vears there were proportionately twice as many cases of pulmonary tuber-
culosis among those working in the abrasive dust departments as in departments
where no abrasive dust accurred.  In 1931, Kessler, of New Jersey. reported the
occurvence of uver 100 cases of alleged silimsi§ in the abrasive powder industry,
in which the dust consisted of 99 per cent free silica. X

Exposurc to Silicate Dust. It has been the belief that the inhalation nf dusts
composed of silicates  (combined silica). in comparison with s:h_a (ffcc silica in
the form of quartz). was innocuous. Of rccent years many investigators ha\:e
become cognizant of the hazards of silicate dust exposure. Asbestosis, a fibrosis
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of the lungs caused by the inhalation of ashegtos dust, has alrcady been described
bath W its clinical and roents phi HY i by invests; s in other
comntries, Imt to date no stwdies have been reported in the United States, Cement
dust, which contains ahout 22 per cent comhined silica, has been studied, and the
effects of the inhalation by wurkers has been discussed here. In March, 1933,
Drvessent. of the United States Public Health Service. reported the results of a
study conducted among tremelite tale and slate workers. The slate dust to which
these workers wereexposed consisted mainly of silicates. there bheing less than
3 per cent of quartz in the dust, The tale was 'a hvdrous calcium-magnesivm silicate.
heing 45 _per eent 1zl and 45 per cot tremolite. with no quartz present.  The
results of the study scemed to indicate 2 relationship between the amount of dust
inhaled and tlte effeet of this dust on the lunpz of workers.

__Statistical Studies. Recently, lanza and Vane cstimated that there are some
00000 workers enpaped in the mining. quarrying and manufacturing  industries
in_this coamry in which an expusure to_silica dust to a harmful degrec is en-
taited.  Their anal of martality experienee of twelve life insurance commpanics
Tor the peried 19151926 showed that the actual mortality from respiratory tuber-
culosis anwag the silica exposed persoms was about three times that of a non-
silica dust grop. 1 one considers their data jor ceriain nccupations v mnctal
mines and granite :u)d sandstune  quarries. occnpatiens kitown te be exposed  to
high concentrations of hazardous dusts, then the comparizon is more striking, since
the actual deaths amunig these workers was futmd to be ten times that of the ex-
pecterd deaths. Maore detailed statistics on occupatiomal mortality as reported by the
Registrar-General of England and Wales (1921-1923), and summarized by Britten.
show the high rate of 1886 per 100,000 for tin and copper miners, while the rate
for ~all eccupicd and retired males™ was only 130, Other occupations with silica
expoaure showed an excess,

l‘_rnm the c\'x.(lcnrc ju.~l presented eomeerning the injurious eflects produced by
the inhalation of certain dusts, it is apparcnt that a knowladge of the properties
of a given dust which retermine its capacity to produce pulmonary pathology is
essential.  Nwmerons  investigations of the industrial dust problem indicate that
these properties are the chemical and mineralegical composition of the dust. its
cmeentration in the industrial atmoesphere. and #ts particle size.

In an carlier portion_of this discussion_evidence was presented which indicated
that a close relatiom existed between morbidiny and mortality rates from various
respiratory discases and the exposure to cortam dusts in industry.  In the study
of the dust hazard in the granite cmting industry, it was definitely proved that
there is a direct relatio hetween the magmitwde of the dust exposure and sickness
and ’dmlh resulting ifrom tuberculosis. It is guite evident. as a result of these
studies, that the remedy of the dast evil ies in the cffective remxval ar suppression
of the dusl to concentration comsidered sai However, no set roles may he cstab-
lished dor the mechanical protectien 1o be institoted in an attempt to control indus-
trial dust.  Specific conditions encommtered in a plant will determine the type of
mrotection to be cmployed. ;

. The ]lmlcdim') of workers against. certain dusts known to be toxic may at
times he accomplished hy the substitntion of a non-toxic material for the toxic one.
Qne exanple of suwch a procedure is the possitle use of a metallic or other type
of _amﬁcl_zl abrasive for sand in the sandblasting process in those operations in
which it is mt cssential to_nse sand, 2 substance high in quartz content.  Again.
the mechanical enclosure of the dust-ercating process also scrves 1o protect the
worker.  An excellent illustration of this type of protection is afforded by the
mml!.'rn sandblast harrel used in the cleaning of small ohjects. Swmetimes it is
msible 10 protect the werker by the substitution of wet for dn processes, as wet
-dnlln_\z mstead of dry, In one instance. in the granite cmtting study p;—cviousl\-
mentioned. an operator wsing o dianwnd _point ool worked the stone wet: the
resulting dvst amounted 10 22 millin particles por cubic foot.  The same opc'mlor
was then reguested 10 work the stome dry: as a resull. the annamt of dust reached
the high figure of 43 .million jarticles per cubic it In the weaving of ashestos
chth n_l’ns been possible to reduce the ansamt of dust i the air by wet weaving
to ane-jourth of the amoont present when the pracess is canducted by dry methods,
Another example of this procedure in allaying dust is the use of a spray of water
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in leyner and jack-hammer drilling in hard rock, althongh the new type of Relly
dust trap is now finding much iavoer for this kimd oi work,

The Kelly trap consists of a metal chamber designed to cuclose the drill steel
at the ruck suriace. No attempt is made to sccure 2 mechanical scal with the
rock ur betweent the trap amd the drill sieel. The dust iz removed by an air
stream and is carricd into an cxhaust systemn camected to the trap. Fseape of
dust particles through openings Ietween the uneven rock surfaces and the trap
is prevented by the air scal prcduced by the inflowing air.  Tests made o this
teap under actual working cenditions show that the dust oomeentration @t the
worker's breathing zone may be kept down to less than 10 millim particles _per
cubic foot with a G0 cubic fnot per minute rate «f air fow throuph the hoad,  This
trap is a step forward in the program of dust remwoval: however, in underground
work, such as in mines amd subways, there is still the need tu solve the problem
oi t dust di )] i

In certain cases, such as in the sandblasting oi large castings in sandblast rooms,
the practical saieguard to the worker is to provide him with a mask «or helmet
of the positive air pressure type.  In_the sandblast investigation previ
titmed, 3t was founl that when fnan 3 to 6 cubic et of practically d
per minute are supplicd to the belmet, the worker receives ideal protect
ever, one must always bzar in mind that the ultimate etiterion of protection shaould
be the dust determination of the air within the helmet during blasting and not the
quantity of the air supply iseli.

In most dusty processes, however, the most effective means of dust climination
are by the use of properly designed exhanst ventilatiom systemis.  Since @ many
instances 1 is difficult, costlv, and at times an unnecessary procedire 1o remove all
the dust in the vicinity of a worker, we neal first 1o determine the mininum
amount of a ceetain dost which the worker can apparently tolerate with impunity.
Such information can be madce available hy the type of studies carried out by the
Public Hcalth Scrvice. For cxample, in the granite stixly already referred to, @t
dust at the breathing level of albwout 10 million particles per cobic feet (35 per com
free silica). .

Studies of dust removal devices used in pranite cutting plants at the time this
work was cmudncted showed that a linear velocity of L300 feet per minule as

ed by an at the face of the dust-ramovat hooxl. would keep the
dust at the breathing level to an amount less than 10 million particles per cubic .

A ward should be said concerning personal respiratory protectian_ agamst dusts.
It has already heen shown that in the use of positive pressure respiratory devices
in sandblasting, it is fmportant to bave a wellod 1 device supplicd with alwat
6 cubic fect of dust-frec air per minute to give il protection to the worker.
With reference to respirators of the filter Lype, theve s still much te be accomplished
in the design of an efficient and comfortable mask o7 continnons use.  OF great
value are standard methods fur the testing of the cfficiency of respiratory  pro-
tectiom devices, Drinker advocates testing a deviee against the particular  dust
which the respirator is to encounter, these tests to be made nith in the laboratory
and under actual industrial conditioms.  He_further suggested that seme imjartial
amency should conduct such tests and certify the devices for industrial use, the
wark Ieing done on a cust basi The U. S. Burcau of Mines has prepared such
a schedule for testing and approving respirators,

1 wish to stress the importance of gowd hovsekeeping in the effort 1o combat
the dust hazard. Goud honsekeeping should not anly imply the remaval of accumu-
lated dust about a workroom but shouid alze cmbrace efficient mamtenance o
dust removal “devices and respiratory protective cyuipment.  Systematic  inspection
of all dust suppressiom equipment should he an axiomatic princivle in ¢very dusty
industry rather than the casual attentiom which it now ceecives in many instances,

Report of the Nominating Committee

.

The chairman called for the report of the Nominating Canmittee at this pwint.
and new officers for the sectiom to scrve during the ensping year were nominated
and clected as follows:
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n and it mly a litle rash, as stated by him. 1 e by
i!narh;_\i‘:mm“.ia.;x‘;-umg i-aamples of Saiex a_qd Sajex tmnpou:ds c!s': t(ha: f;‘c‘i‘l‘r'thlu") dlz);« ’
patois tuld nat he a paraltel condition to employees working with any such !
Reference is made in Mr. Nolan's briei on
| 3 Alr. Nl e 19, ¢ i 3
This haz:mll might take place in any indastry :pl:‘l! is nmopéc‘:li:ln‘:?;ddfel l::l?l;:'
ety Tn fact there are very few rubber industries equipped with an x-ray
1\\;:1:. \Inlc. The Commitice knows of no rublxr company where x-rays are us«’l
ather than in the Modical Department and under the operation of si:illrfl technicians {
Safety Section, A R A ~ Steam

only.  Therefore, this illustration. as mentioned by Mr. Nolan, is far-fetched

amlq.fluml'd ?‘l’f\’ nn weight in this brief as applying to the rubber industry. PI C
Sgned: W, L. Senxepes, B, F. Guodrich Co.. Akron, Ohi o 1 Cti
J‘. T‘. Kinxev, Goodyear_Tire & Rubber Co., .-\km'no‘. Ohio, : Ra'llroad Se on S
R. B. Makse, Firestue Tire & Rubber Co. Akron, Ohio, A ’
}-'_ \\.‘!h:rx.. l'mm\l States Rubber Co. New York, N. V.
Attt Vax Cueer, Van Cleei Bras. Co. H [
Oetenr 1. Ty n Cleei Rras. Co., Chicago. 1N,
. RNUEN Chairman—C. 1.. LaFoustaixg. Great Northern Railway Co. St Paul, Minn.
ADJOURNMENT First { iee-Chairman—H Pawrisnt, Chicagra & North \Western Railway, Chicage.
. H. Famixe, Central Railroad of New Jerse

Second Vice-Chairsnan—\V. 4 JJerse
Secrctary—J. C. Cavistox, American Railway Assaciation. New York City.

A complcte report of these sessions is published by the lmerican
Raikoay -lssociation in a haoklet cutitled, “Praccedings of the Fourteenth
Aunual Mecting of the Safely Scction, Cleveland, Ohio, October 2-4, 1934.7
Copics of the booklet are available fram the Associntion of American
Railroads, N. Y. C. The folloicing is a condenscd record.

TUESDAY MORNING SESSION
October 2, 1934

Scetion. American Railway  Association-—
Steam Railroad Scctinn, National Safety Council was called ta ordec by Chairman
C. L. LaFumtaine, Great Northern Raihway, St. Paul, Mimnesta, wio presided.
The invocatim was delivered by 1. G. Bemtley, Chesapeake and Ohio Railway.
The report of the Sceretary, J. C. Caviston, New York City, in which he outlined
briefly the activities of officers and standing commiittees during the Jast year, was
read and approved. The Chairman then presented his annual report.

The operting session oi the Salety

Annual Report of the Chairman
By C. L. LA FOUNTAINE

Great Northern Railway, St. Paul, Minn.

The speaker said in part: Let us go back for a moment to the resolution adapied
at our amnual mecting in 1924, which set a goal calling for reduction, based on the
1923 recovd. of 33 per cent in casualties to employces on duty, Class 1 railrvads. by
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the end oi 1930, Many thought at that time that such an achievement would be
diicult.  What occurred has Jmg heen history, The railroads actually hrought
abont a reduction in the casualty ratio of almost double that asked for. Conse-
aquently, those who had 10 do with the making of the gual set in 1931, calling for
A3 per cont reduction in employees injured by the end of 1933, iclt it highly desir-
able that they set the goal high enough to tax the maximum cfforts of all railroads.
Approximately iorty railraads accomplished this goal. hut the Class railraads as
a whale made a reduction of 26 per cont in their casually ratio. While the safety
officers may have a feclimg of disappointment at this resolt, we should be encour-
aged by the fact that the railrads were able to bring about a reduction in the
castalty ratin to employees on duty per million man-hours worked of 26 per cent
in a three-year period. which followed a reduction of 7 per cent in the casul ty ratio
during the previous seven years,

The Comumittee of Direction now gives yon a new mark at which to aime It
is_a new wal, aalling for a 3 per cent reduction ter_year in railway employees’
injurivs during the next six years, 1934 to 1939, inclusive. \We fee] that this goal
will he dar exceeded by the railroads now having the higher accident ratios, that
it is possible of attainment and will be accomplished by the railroads having lower
aceident ratius,

The statement furuished by the Burean of Statistics of the Interstate Commerce
Craumission, covering accidents reported by steam railways for the first five ninnthix
of 1934, shows an upward trend in casualties to employees ont duty. While T dn
wt deem this increase as particularly alarming under the cirenmstances, it has
provided 2 warming ar to what nay be expected with any material additional in-
crease in Insiness. wmless effective preventive measures can he adopted by the
respuective railraads, : i

The injurics which have brought abont this upward trend in our casualty ratio
are principally non-train accidents.  This iz die, in my opinion, te the unusually
large increaze in the man-hours worked in this branch of the service during  the
first hali of this year, rather than to any iactivity on the part of the railroads in
accident_prevention wark,  The railroads were asked to carry «an an extensive pro-
gram of track and cquipment maintenance. to purchase mails, ears and cugines, or
rebmild i1 the circumstances roquire.  This made necessary a sudden awd Jarpe in-
crease in the ifurces, resulting in cither the cumploymient of new men or the return
1o service of men * had heen inactive in railread service for some time. The
waork tlat was required of these men in most cases was of a more hazardous na-
re. For ¢ le. i the i ¢ of way department the incrcased man-hours
were casunudd largely in censtruction work, relaving of rails. hank-widening and
hallasting tracks—heavier week and mare dangerons than that of ordinary track
maintenance. which has heen carried on nwre gcuerally jor the last twe ar three
yeal This is also true ju the_maintenance of oquipment department, stripping and
rehmilding and  steel-underframing  cars and heavy lacomative repair work, with
large gangs of men. newlys orpanized, )

T thiak we had a right to loak forward o a maomentary increase in the cas-
maly ratin, bt 1 believe this condition has since adjusted itscli and we will he
able to Iring tack our accident ratio to a lower level than it was for the year 1933,

The respamsibility for the promotion of safety is essentially a functien and
problem of management.  The success with which it is promoted on any railroad
seems likely ta be pretiy closely in proportion to the attention given to it by cx-
ecutive and operating officials of all ranks. and the enthusiasm for safcty they are
able to arouse amomyr empluyers.  Never heiare in the history of railroads have
railrrad excautives and officers given o _much thought. time and cfort to acci-
dent prevention as at the present time.  Saicty officers should soel greatly enconr-
aped by this fact.  Another source of encouragement jor safety officers is the pro-
notmeed trend toward  greater  recopnition,  particnlarly by persons and agencics
which take the lead in moulding public sentiment. of the accident prohlemn. It is
vrohally <6l troe that the gravity of this problem has not been bronght hante to
the average citizen with sufficient’ emphasic <o that he makes it a matter of per-
sl cotcern, lat there are clear indications that the cfforts of the National
Safety Conneil and other agencies dedicated to accident prevention will carry
forward our figcht against accidents in marked strides.

Safety Secction, ARA—Steant Railroad Section, RAYS

Report of the Committee on Education
By L. G. BENTLEY
General Safety Agent, The Chesapeake and Ohlo Railway, Richmond, Va.

Tl speaker said in part: The Committee on Education was urg.-m_lml ]snu'x!
after the settiug of the 35 per cent gual. and the purposes of the nmn!xlu‘cv: \:\:‘\_
been three-fold. all educatimal.  In the first place, it was the intent Ln lvlt c_m‘"
mittee to cdueate oflicers and cmployees as to correct mclhods_ ol \\n\; laml. ;::"rk
unsafe methods of work, nndcrl:;k R never to s;'t' oui“;'\al: im;:.:nc methud o

it showing in comparisin the saje way of doing U b, .
“‘Lﬁ:xclrehi? anglh-:r pm!p-vsc of the committee, and that is to inform_ “,“‘.r“::.d, v_m::
and eothers throughout the counlrly. :nrlnl cven throughout the world, of the progress
o satety work on American mailroads.

b Then there is the inspirational puster that always commands a better .talc \h':;l:
any other class of poster because it appeals to the earts of men. ery numn Irt-a Iy
down in the bottom of his heart wants to do what is vight, and i the m!n{. '-.'“i{‘
algng with the heart, the hand will scon begin to form the habit of traveling

e same company., A A ) . )
the lqh:\cw cho‘s‘;.-n fur discussiun from this year's posters a dow i the most '“-“‘Wr:l
ant, illustrating hazards which have caused more deaths gux'rl mare v\ ! un;.s “’llll l\
ware suffering than the other classes of railway cmployee injuries,  (Mr. Bientley
then described at comsiderable Ienpth the following posters:

“Saicty Demands a Firm Grip and a Saic Fuut-hold, A TP

In 1932 there were 220 train service empluyees killed in all classes oi TF"?
service accidents, and of llmll number IS, or ﬁ-zs per cent. ‘::e kitled in ialling

incs or cars or while petting un or off enpines or cars. 3 .
frll‘{,\':‘lfp?:l wau copies of this puster ln-alrtul hatf the rm!runds of ‘l(l‘m L;;ll:{
States. That was the cquivalent of furnishing onc jpuster dar G‘\ifl“(xil ajl ~“‘m'
enployers in train service throughout the eountry. We also sold 344 c||q|m~mw
the circular dealing with the same subject. ausl .lhal was a number cqu::‘ “ln“. e
jor cach six train scrvice aupln_\l'ws'm the United States. HMowever, they were

S ew of the railroads. N 3
mml!n-tl"\\-sl?:ln‘l’ ;:;sa hccn‘ the rcsulll of our 1=‘|m||.|1‘|_|:x‘|i ir'{r lhgl}'.':‘s: ten ycars durin:

chi 3 L driving on this particular kind of accident? |
“l“'f'l;nc‘\xc-u:]‘?l;; :F‘lrain s'g':rricc vmmlh.-,rccs cxpl-sul.lo this particufar h;lurd_dr!c;
creased 37 per com.  The number of empluyees kﬂ'lc_d in this class 7-‘;1 a‘cc| t.ul
decreased 47 per cent, :m«l\;lu: lmr‘n'hcr ul‘ lcr.nph;,\'c{'ls :ruurcd decreased e cont.

“Mi Material Means Many Maimed Men”

\\Mc":]?s""r':ﬁﬂmx this poster in the hope that it would reach |he.g\nwr\5wr:= ax:.l
foremen and that it would make ll.rcm_ mare carciu]l and more .(hhgcl;:c mt sux‘\_c
vising the haudling of material.  We iclt, o, that b’\' getting it to l‘ :l'lcn w:
oi the men, they themselves would get the idea that lor the las{ fen years _cl»n ::ll\-
average fiitcen thousand of lhti[ number had been _nyurcd oan .-_mcng-m ll]'ﬂl lmaca
while_handling_material. That is more than were injured last _\'c:r in all class
of railread accidents.  5.000 copies of this poster were :h;(r!ht.nu. e handli

In 1932 there were seven ciplovess killed and 3787 injured wlulr.'* han lgli
material.  That constitines 5 per cent of the deaths and 38 per cont of the injurics
in all non-train accidents l(nm\ \.-\mcﬂ\‘:m railroads,

bt ir. Look Tat Cays.” . - .

Tl"’ll::\cscai ane K:nmion railread cemployees in the United -States subj‘cc‘t [_ln‘ liirc
dangers that this poster it trying 10 cure, In 1932 128 out of :l total ;3 .lv rain
service accidents, ot 33 per cont of all the deaths in train service accidents, were
the result of being struck or nm over hy engines or cars. . Xon

1 consider this the most difficult problem in connection with m:lmad. mtn;'n_. :‘
cnly train service employees. b shopmen and trackmen, station ‘cmplngec’:. d.'cc:;'
from headkarters, every man wha works for the railraad is subject to e‘h :"’tzh
of being struck or run over by engines or cars, It is for this rmsmll ! a i c:
Caommitiee on Rducation has produced wore posters aud more illustrated mal




386 Trecuty-third Annnel Sufcty Congress—National S afety Council

wn this problem than on any atber class of accidents.  Because every time you have
:\\ll-n train service employees injured by being struck or run over, one oi them is
silled.
later poster on the same subject was cutitled “\What a Whale of a Difference
ew Feet Make!™ It illestrated the vast dificrence frum a safety point of_view
that a few feet can make when a man chouses to cross a track quite close to the
end of a standing box car. Lichind which an engine may be approaching, and the
same man duing the same thing at such = distance {twn the box tar ha he an
readily sce down the ather track whetber or not an enpine is approaching.

Address

By WILLIAM BUSHNELL STOUT
Member of the Soch of Automotive Engi 8, and of the
Detroit Aviation Society

The speaker said in gart:  When we start any new engincering development we
ret great punizhment for wvor jpnorance. In fact. T sometimes think there is anly
e sin in the world and that i igrorance, because we do get punished for it, and
very quickly. And when we start a new industry of which we know nothing. when
we are trying to find out_ what it is we are trving to do. we arc in a very dangerous
meriod of developient.  Then as we bepin to realize and recopnize those dangers,
and use our intellipence to pet aroumd them. we get to a puint or develupment
where it is not dangerons any mure, only hazardous.. Then as we study further
and acyuire experivnce we come 1o a point where that industry by the application
of intelligence and study becomes a safe aud practica! thing.

When we started in em aviation it was dangerous.  There ix no questian about
that.  As we look hack now we kuow just how dangerous it was. \We knew
nhings abowt what we were trying 1o do. We knew nothing of the stresses in the
air. We had an ida that flying wouldn't rapire any particular strength: it you
would just_make somthing that was Jight encugh it would go up in the air. Sa
the first airplancs were made of very flimsy materials, put together with stove
bolts, and with imder-powered enpines. They wonld jast harely pet off the Erownud
and we knew nathing about flyine. Wheo 2 man got up and happened to pull the
stick lack and climbed to0 steeply s that he Jost his speed and by losing his speed
last_his lift and fell down, we called that 2 “nose dive™ which was a very fataf thing.

Then we came to the idea—and it was forced on us very emphaticallv—that air-
tlanes had 0 be strong. Our airplaties tdday are huilt to stand tremendous
velocities. T was up in 2 ship vesterday 1hat cruires at twe handred miles an haour,
which is four times the stress that was delt in the Miami cyclome, and et this ship
sails alaye withat anv arouble or intericrence and is a thousand times safer than
the first airplanes that would anly ga forty miles an hour.

This alevelopanent was brought alwast by mwans of a whole bt of structaral
amalysis. Tt required a ueed deat of expcrimental work to take the gucss-wurk out
of the huilding of e structural part of the airplanc.

In the past, while we were leaming what was going on, many wings came off,
We started in with structures that were desiened for flving lnads and with a
factor of safety of three or four times the fiving load. At slow speeds, we gat
away with it. Then we becan to step up the specds,  Woe got up to arcund 130
miles an hour_amd then, withcut any “warmine, and with 1 apparent rcason, all of
a sudden a wing would stay hehind in the air and the airplane would dive abead,

When ene narticnlar accident occurred that was gmiven a great deal of promi-
Nence, at the time, a very thorough investigation showed  the trouble to he com-
pression cracks in spruce smars.  In other words, we had heen making airplancs of
worl and they were perfectly satisfactary a1 slow speeds because the Stresses on
the wond weren't sufficient 1o hotler ns, it when we zot to high snecds the com-
pressin eracks lheean to develon, and after awhile the spar wonld fractnre just
like o faticne crack.  Tmmediately wooden airplancs were dropped iream al) air lines.

Al oi_these developments have a very direct connection with safety. The newer
things bring higher spoeds. and on accaumnt of the higher speeds they must bring
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new hods of stopping. new methods of grade crossing control, new mrthods of
control oi the automobile driver, who isn't always as smart as he might be, and a
3 hings. i B

nboé;.;‘ ’;’ltu:o;i:"\‘g:su “l"g find that the greatest handicap is the human \:k»lm‘ﬂ\ and
undoubtedly we have the same difficulty as is indicated by these ;u-slcr:s.' ln‘thc
carly days when we first started ﬂymg_ wn our lines in Detroit. \\;c'h:ul al u‘;::‘lm«m'r
instruments on the dash. We had pilots with pretty good training—pr. Yy oa
couple of hundred hours in the air. the best available in Whim day. ! S

These pilots wonld take thase planes and fly them. I thclir \\'as‘ a ng.u hey

would land.  They didn't know anything lll.lul.l( flving l-lu.ul. 'f they Llll| i q:m::
fom they didn't know whether they were upside down or rightside up, and no o
i w .“- . -, - - .
" q’?ﬂ:\ft’nxﬂ.':ﬁugs are different.  Yesterday in Detroit I_rndc in a ship l:n
a speed of 200 miles an hour which had ahout $6.000 wonth of instruments :“L o '.lc
dash. The dash js a small arca and it js just full of instrunionts of c\vr.\l m'«_.
The pilot who has flown for many., many years can fly hlind even "f‘{ff 1‘ “'.‘““~‘f
can fly when he looks out of the cabin. He has a radio heam an which “I IIC.-.
accurately as on a string from one town to another. \When he wants to land, he
can pull down his flaps and land in a space the l::_\gll\ of a g«l‘d..s\lg(l Ir)uam;‘

As part of his training, every six months the pilot grocs ont with a q;a ment
of Commerce man. He is put in the cabin and cverything is shut up = lc. c:ul
see a thing. They take him out for an hour and lose him. He docxn’t know \\.mi.
direction he is poinz.  The instruments ave covered, At the el of an 1;m|r_ (3 u;;u
ther pull the covers off the instruments and tell him to find_ ot where he 'Il: ; :
has t0o go through a number of manctivers first, right and left turmns, cte. ] Il'1ll_
has to find a certain city and tell the instructor, or the man who is examining him,

! is ov airpnrt, . B B .
“'";‘uy‘v‘:o;: (l::\l: I‘:':\c from Pittsburgh and fly in the dircction of Detrait.  They
fiy for an hour. \Well. this other chap dresn't know but what they are dn\\ln n
Washington. hecause he can go a long distance in an hour. at 200 miles an “'m?

At the end of that time. he is turned foose and told ta take the Department ‘:\v
Commicrce examiner to the airport at Cleveland  He feels around, unl?l hcl picks
up a beacon. He listens ta the heacon until he lncates it and finds out \;h..n blcac-_m
it is—hetween which two cities it is. That pives him his clue as to where C‘f is.
Then he takes a compass course until the picks wp the heacon running into h-ulc-
tand, follows the heacen into Cleveland, and when he pets over the airport, 3{ ll I“-
landing sigmal on the beacon, he sipnals l|‘1.< cxaminer. Ti_hc docs that successfully
he can fiy for another six months or until his next examination, ! wit

You will see that we go to the freatest extromes op everything connected with
the air lines to insure the salety of passengers hecause undonbtedly air transprta-
tion. to the man in the plane, and cveryuie clse. is the mest .hazartlnns t_\-‘u:- lm‘
transportation we have developed as vet.  For that very reasen, it can he made the
safest. hecause we have to take these safety precautions, whether we want tn or nnt.

Progress and Possibilities in the Prevention of Injuries to
Railroad Employees
By T. H. CARROW
Superintendent of Safety, Pennsylvania Railroad, Philadelphia

he speaker said i part: In the year 1924, the Committee mm Statistics con-
clur—lr;«;c "‘;:)Ic'n the hulk of all injuries to cmployres were cl!ar!:c?hlg. (n_l '“‘}f hm:nnl
clentent and that “by improved training, supervision ag(l discipline.” which implicd
the formulation and enforcement of safety rules. a 5 per cent rcductmu_ “I‘d llllc
caspalty ratc conld be cffected cach year. which, by the end of 1930, \\nul e
equivalent to 35 per cent. which firure was cstablished as the safety poal. tlas
important to bear in mind that up ta 1924, discipline, which was mq)l[rmcfi in the
cammittec’s repart as a primary means of improving the cmployee injury record,
had not been invoked to any appreciable extent by very many roads,
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The concerted cefiort en the part of all railroads to reach the saicty goal gave a
tremendous _impetus o safety  activities.  Then began the publication of great
quantities of statistical infurmation showing graphically the standing of the re-
spective roads and Jmany railread  excoutives, secing their  propertics lagging on
saicety, revampad their s_:lfct_v wrganizations.  Those that were already well' organized
intensificd their activities. ” During the years following the setting of the saiety
real, somwthing hapgened that was unprecedented, and that was a cuntinuous down-
ward !rrm! in the employee casualty rate for ten consecutive years. 1 do not know
of n'sm;:lc_ railraad that did not make substantial gains for safety during that period,

ou will remeniber that the rate dropped from the peak of 3113 in 1917 10 a
Jow of 2484 fu 1921: 1hat the rate then rose to 3089 in 1923, and from that date
:;? S:::\:ﬂl_;l «:-_n_u’-mmu_s(-lrnp cach yc;r d;m;n lo\:md inchinding 1931 ; in which vear

c was 7532 or 76 per cent under 1923, Nothi K is w: com-
b Th S i o/ uthing like this was cver accom

Fatal injuries to employees of Class 1 roads actually drop ir 866 i
rear 1923 to 488 in 1933, Non-iatal injurics dropped )I:l'm:?l 1043{1460?:7 11'4.15(:" g‘:‘:
a man-tour basis. that is, making due allowances for fluctuativms in the number of
employees i ahe service, the reduction in enplovees on duty killed in 1933 under
1923 was 42 per cont and the reduction in injurcd was 78 ver cont.

We have dir some time Feen in a period of marking time in_ safety, so to speak
pregaring for what 1 |\cll}'\'c will be a mure intensive and cffcctive campaigm (.lun'ng‘
the coming vears. In this respect the history of the accident situation is analogous
to the history of many other aspects of railroad operation. AN through the years
in which the railrnads were so wonderfully developed there were pericds when im-
provements in 'lotrmmu.\rs. carg, rolling stock. signalling systems. shop machinery,
:“:r sl:da‘“‘lls'm up(‘fnll‘f.lﬂ. (rspccli\‘c:;_\'. were at a temporary standstill, but in due

o nd in cvery direction we find i ivity i
et 1 a revival of activity and cubsequent im-

We thercivre come to the questiom as to the extent of improve i 3
dent reenrd of the American railroads it is reasamable to cx]'clct. m‘i:"is“ﬁi?ﬁc
to jurther improve the record is ohvious. On this head. the president of the
Amcrican Railway Association recently stated:

“The enipluyee casualty rate has heen reduced 77 per cent during the last ten
years. \ lnrgg reduction in casmlties to passengers has also taken place. Not-
withstanding this reduction in employee casmaltics. there is still quite a sm';-ad he-
tween the hich and the low rates amoag railroads of the same class, indicating that
farther improvement is possible in the accident record.  For example. amony the
targer carriers (veporting 100 million or more man-hours), the lowest rate in 1933
was 168 emplayee casmaltics per million man-bours, while the highest was 1002,
Among the smaller carriers (reporting Jess than two  million man-hours), the
spread is between 1.0} emplovee castaltios per millinn man-hours. and 43.97."

One prominent railroad exerutive helieves that accidents can be nre\'ml'cd “to
the point of almost total climination.” Saicty men prulably have different apinians
abont the matter. It ix a fact. however. that can be readily proved hy the causcs
of accidents. that the_ bulk of all_injurics heing sustained by raileaad crnpl(-\-n“s
today, as i former times, result from canses over which the officers, supervisory
torces and employees, individually or collectively, do have control; that is, from
man failare. ) ! N

What are 1he general preventives of man jailure? The first preventive is to
select the right men for the joh, In_times past. this was pot always possihh:' he-
cause the supply «of :nrplimms was _frequently inadequate.  This, however, is not
likely to be the case in the near future, so onr troubles in this direction should be
at :n;; end mr]a lonz time at least. )

. The second preventive is ripht thinking and right acting. A ma

think how he should act to Ix safe and then he mlfxl act asglm (hinl::.’ "';'ll,lsc‘ dr:t’i':3
ailty comes in petting people to think and act as they should. Now. the way to
get_people ta think and act as they should is as old as civilization: it i< by lm.iﬁing
a tl‘mnsht we have come ta express_in the phrase, “training. supervision and di<:
:'gll_u!:. although supervision and discipline arc merely two of many phrases of

TRINE. °

Now, what iz the first requisite to training?  Knowledge of the subject on
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which onc is to train anaber. In safety, it is knowledge of sale practices.  These
are shown by the causes of accidents and by jub analysis. \When Qie practices are
reduced 10 writing they are usually called Foles, or at least they are equivalent to
rules. Therciore, if all safe practices in any cccupatiom were reduced 1o Tules and
ii completc obedience to such_rules were secured. it would insure complete immunity
from accidents irom man failure.  This means that the first step in salay is ta
provide adequate rules; the second step is for local officers and segervisors (the
teachiers)} to know and understand the rules: and the third step is ta see that the
employecs know, understand and obey the rules.  In consomance with these ob-
servations, the following items are pr 1 for the considerati of the Safety
Section as some of the cssential clements in an efiective safety program:

1. A comprehensive set of sajety rules outlining the safe ways of wurking.

2. A practical, workimg wnderstanding of the rules or safe practices by all
local officers. supervisors and employees. to he assured by suitable examinations.

3. Imvariable obedience to all rules. violations not resulting in accidents repre-
senting the same degrec of culpability as whon aceidents do result {rum such
violations.

4. Definite amd nat perfunctory observations by local officers and supervisors
to detoct violatians of sajety rules and fermal soport of violations detected as a
requirement of management.

5. Formal disciplinary action om proven vielations, with entry on  discipline
reonrd covering every casc.

6. A monthly al cumulative record of the vinlations of rules or unsafe prac-
tices detected by cach lacal officer and xupervisor. and a menthly summary by
departments for divisions and system.

7. Al accidents, regardless of how trivial, shall he reported and  investigated
prompuly to determine cause, responsihility  and  disciplinary action to be taken
where responsihility is shown.

8 Tnvestigation should invariably develop an answer to these two uestions:
(a} \Was accident due to the violations of a role? (B If not. should 2 rule be

provided?

TUESDAY AFTERNOON SESSION
Qctober -2, 1934

The “Green Book”
By LEW R. PALMER

Secretary, Committee of Award, Railroad Employees’ National Safety Contest
and Conservation Engineer, Equitable Life Assurance Society, New York City

The speaker said in part: The year 1933 cnded the ten year period uf the
Railroad Employees’ National Safety Contest as sct_up by the National Safety
Council and recorded in the respective issues of the “Green Bonk.”™

A constant study of railroad safety contest records during a period of ten years
has established what I believe to be a fundamental fact: that it is necessary to break
down aur eutire Class I railroad exposure into a suflicicnt number of competing
groups so that there will not be tun wide a variation between the man-hour exposure
of the largest gmronp contender as comparced with the man-hours of the smaller
contenders in the same group; atherwise. the larger wmit, with its more unifarm
casualty rate, will be handicapped hy the more widely fluctuating rates of the
smaller contenders; for it is menerally recogmized that under normal conditions the
greater the man-hour cxposure the more uniform the casualty rates are year by year,

For that rcason, the revised plan suggested ifor the 1933 Railroad Employces’
National Safcty Contest includes six groups for standard Class 1 railroads and two
groups for switching and terminal roads, it being a matter of record in conisection
with switching and terminal roads that a great deal more interest has been developed
in our annual contest since these roads were given what was considered a fighting

chance for compcetitive honors.
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There is onc changze tha: has been under consideration on several occasions: that
is. the weighting of cmployee fatalities in our Railroad lmplu\m National Safety
Contest: and it #s a subjest that 1 believe should be given serious consideration.
Passibly others have mted that in one or tww cases smail Class 1 railroads have
reported a single cmployee casualty fur the year and—as recorded—that une casualty
happened  to be a  datality. Other  small _roads with two or thrée in-
juries and no datality natwrally delt that their somewhat farger total casualty
rate represented. in reality, a Detter saity recond. On the other hand, we are
confrunted with a situation which has been reﬂ»gmzcd by many: that the longer
we can keep the respeetive contenders working hard fur first honors, the more acei-
dents will be prevented. and when a jatality occurs on the small road and is
weighted by five or ten 1l vad’s chances of winning an award have been clim-
inated.  Furthermure, i fatalities were 1o be penalized through weighting we would
find instances where it would be uecessary to charge heavily for an accident carrying
no violation of rules as apainst an unweighted m;ur\ due to ﬂ:q.'mm violation of
saie practice. It must be remembered that a fatality, in many cascs. is such by virtue
oi a fraction of an inch or a iraction of a secemd, or by a number of other uncon-
trollahle variables.

After serious oomsideration of these phases of the situation it was deemed inad-
visable to weight employee iatalities in our Railraad Empluyces” National Safety
Contest, for it was generally comeeded that the way to prevent iatalities is to clim-
inate accident causes. and that too much cmphazis on fatal cases might tend to
discount the rc:ll um-mam—c of reportable injuries and the aced for m\tsunnun;. the
causes of minor injurics and cven the near accident that might reveal a serious
hazard.

This leads up to anither impostant principte.  Yedrs ago it was discovered that
the ane-day lost-time case was the “lowest detvmiinatien™ that could, with ultimate
safcty, De ntilized in an employee safety comtest.

Report of Committee on Train Accidents
By G. H. WARFEL

Chairman of C i and Assi to Executive Vice President,
Union Pacific System, Omaha, Nebraska

The speaker said in part: A\ train accident ix one with or without casualties,
arising in cmnection with the vperation or movement of a train, lconwtive or car,
which resnlis in lhlll.'l]-t to cquipment or other rajhway property in excess of $130
(including cwst of clearing wreck and local expense of transferving lading, but not
damage to the I:nlmg)

The owtstanding fcatures revealed by the 1933 statistics on train accidents are:

1. A slight increase in jrequency of occurrence, mrlltnhrl\' derailments.

Several accidents with an unusually large number of persons hurt, notably
rear end collisions.

3. A preater number of casualties than in any year since 1930, reulting in a
casmlhy rate per million train miles 3 per cent above 1930, instead of the 33 per cent
rcdudmn hoped for.

5. Train accidemis accommted for 22 of ﬂn‘ 48 passengers and travelers killed
and 63 of the 4068 emplvees killed (o dm\\ in_accidents on Class I railraads,

The year's total oF 3623 train accidents of all kinds otmrrmg on the road and
in the switching yards is the smallest number cver recorded in any year. It includes
1219 euollisions. $.291 derailments. 478 locomedive hreakdowns and G353 miscellaneous
accidents.  There were 133 persims killed and 1252 injured. exclusive of trespassers.
both figrures being higher than in the preceding vear,

When these acculcnk are claszifidd by causes, we find: 1713 duc to nepligence
af emplovecs: 2324 due ta deiects in or dailures of equipment: 636 due tn defects
in or ampriogeer m:lmlcna“ﬂ‘ of way and structures ; 930 due tn musccllancnm causes.

The ivrms oi nepligenee most disastrons from the o ¢
in 1933 were: first, disregard of fixed signals: second, excessive speed in violation
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of restrictions: third, failure to praperly protect by ﬂagmclr jourth, overrunning
moeeting points with other trains: fifth, switches set in wrong position.

While the frequency rate of train accidents showed a sniall increase in 1933 as
cunmpared with the rcmnrkahl low fipure of the preceding vear, the rate oi 7.22
accidents -per millivn train miles run renains much fower than fur any year prior
to 1932, and represents a reduction of 63 jrr cent under the base year of 1922, The
trcquenc\' rates oi collisions :md derailiments are slightly higher in 1932, \\luk loceo-
motive and miscell ac 1 a new low frequency of 143 per milliim
train miles.

However, when we louk at the figures for human casualties in train accidonts
we find there has been a disturhing incrcase in buth fatal and nan-iatal injuri
the total casualty rate for 1933 being higher than for any year since 1929, This
icrease int msmllm was due almoast cutirely to (lr: unusua) number of  persens
killed and injured in four or five accidents occorring i different roads.  There
were 83 persons legitimately riding on trains killed in train accideats in 1933,
including trainmen, persons carried under contract and passengers. as compared
with 61 the preceding ycar. \lorcu\m‘ there were 109 trainmen, persaans carried
under contract and passengers. injured in train accidents in 1933, as compared with
779 in 1932, .

The 1.219 collisions, which involved 42 passenger trains, resulted in 32 iatalities
and 630 injurics exclusive of trespassers.  Certainly. the imperative beeessity
taking all possible pmcﬁal measures jor the pruuni-m af collisions st |vc ubyi
to cvery officer, supervisor and employee on American failroads, when it is re;
that more than 200 casualtics resulted from a single_accident of this character Tast
yaar. The conclusions of the I. C. C. Burcau of Safety investigaturs in cach of
the major rear-cnd callision cases reads almost the same: “Failure of an engineman
properly to obey sipnal indications and stop at signals of a flagman.”

n many other reports of similar accideats, with a smaller toll o c'mnlhm the
cvmclusmns reveal violationg «of rules by varinns employees as well as enrinemen.
and in several cases referred specifically to failure of operating wfficers 1o praperly
enforee ohservance af rules.

The press and public usoally ascribe such occurrences to “human fallibility,” and
place lhr: onus of rc<|nmqlnhn' almnst entirely on the shoulders and c-m<rlt1\cc ot

“the erring cmiployee.  Without any desire to mi the ] Tity.
. candor compels 1s to paint ont that there are wccasiomal cases in ulmh the greater

depree of responsibility pruperly rests upon the management and aperating officers
of the railroad involved, for their failure to utilize methods which have been found
highly cffective for pre\cnhon of such accidents. We refer to the inauzuration of
cantinual bona fide surprise tests, carcinlly arranged 16 assure the surprise feature,
made by smen who truthfully report every detail of the actual performance of all
members of llm crew, and foltowed hy severe and unrumum" discipline for f.'ulurc
or negligence in any detail of pcrumnancc. These vigoraus measures mmst, of
caurse, be preceded by a thorouph campaien of education anil examinations to assure
that the nperating rules are fully understood, not anly by the rank and file of ¢
plovees, but by d'qntclwﬂ. trainmasters, rrad foremien of engines,  saperistendents
and supervisors in nrechanical amd maintenance of way departments.

Preventing Collisions and Derailments Due to Negligence
of Employees

By C. H. LONGMAN
Assistant to General Manager, chi::gl: and North Western Railway Company,
cago

The speaker said in part:  An analysis of the collisions and derailments on my
own raad shows that 88 per cent of the collisions and 23 per cont of the derailments
can be traced to the failure of emplogees to abserve the rules or special instructions.

One of the most serious derailments which we have had was due to the failure
of the cngineman to praperly control the speed of his train on a four degree curve.
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which resulted in the death «f an engineer and a fireman and injury to other
mombers of the erew. He endaavered to negotiate that curve at 35 miles an hour,
while the maximum speed permissible for passenger traing was 235 miles. .

In order that we might prevent accidents due to excessive speed the Division
Officers as well as the Sajety Officers are reyuired to make checks to sce that the
spred restrictiuns are cumplied with and a report of these checks is made 1o the
General Superintendent cach month,  The train sheets in the dispatchers’ office are
chweked to see that the speed restrictios are not exceeded, and this also serves as
a check o the train dispatelers to determine whether or nut they are permitting
excessive speed i speed-restricted districts.  The division engineer irom time to
time alse checks the clevation of the curves tu see that the proper super-clevation
is naintaited.

The wly method that we know of preventing accidents due to the disregard of
fixed signals by cipinemen and trainmen is to make periodical checks cach menth
This is dune by the divition and Safety Department officers to scc that the men
aberve the indication of signals.

Failure to provide proper flag protection is covered in Rule 99. On our road
we require the general officers as well as the division officers and Safety Departinent
afficers, when riding trains. whether freipht or passenger. to make it a point to
chieck and see that Rule 99 is complied with in every respect.  This is in addition
to the assigned mmnber of checks which are made cach month by the division officers
and reparted to the general superimtendent,

Failure of engincers on second and third class trains to properly control the
speeed e their trains within yard limits is covered by Rule 93 of our aperating hook
of rules. The only way that this can be contralled is for the division officers and
local officers in the yards to chserve the speed at which the sceond and third class
lr:‘\‘ius move at all times.  \olations are premptly investigated and disciplinary action
taken,

Callisions and derailments due to switches being sct wrong accur mastly in yard
limits. g0 far as onr own read s concerned, and the only way in which this can he
rectified 1 yardmasters and yardmasters to see that the switches are
properly . Fail w the part of emplovecs to properly line switches hack
arc_investipated and disciplinary actim taken.  Another thing is to check your
cugineer and fireman and switchman to sce that they are louking in the direction
they are going so thar they will observe a switch that is set in the wrong position,

t has Juwn nany years sinee we have had an accident doe to the improper
handling of a train order. and this can be credited to the fact that our management
has instituted and maintained a systematic check of train orders and train dispatchers,

In my cstimation failnre to keep nroper lookoat has heen the cause of more
accidents than any uther one thing.  This iz narticularly true of yard collisions. Tt
was ot so long aga when the first thing that a loecomutive fireman on a switch
engine, working nights, wauld do would he te lonk for the “hay haard” T the
mginver was the sleepy one he wounld take the firema place «m the “hay board,”
and the fireman wonld nm the ongine.  Toxlay cur divisim officers, including yard-
masters, make checks in yards to see that the enginemwen comply with the rule
which requires them to keep a proper lavkaut at all times,

Preventing Failures of Car Journals, Wheels, Trucks and
‘Couplers

By W. B. MOIR
Chief Car Inspector, Central Region, Pennsylvania Railroad

The speaker saild in part: How can we st prevent failures of car jouruals?

First, by careiul machining and inspection at our wheel shops where the axle
is prepared for momting, A mamifving plass may be used to advantage. Numerous
journals have been fommd with hair-line detail iracturce which could nat have bven
discovered with the naked cye. amd which it permitted to be returned to scrvice
wnder a car arc nothing mere ar less than potential accidents,
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Scoomd, the carc and attention given to car journals in the transportation yard
in the way of proper lubricativn. Many failures of car journals are caused by lack
oi pruper lubrication. Another potential failure of car journat the sudden coaling
of 4 red hot jourmal with water. Train crews should not throw water directly on
a red hot journmal, as the sudden cooling oi the outside suriace sets up internal
stresses which in many cases cause a scam to develop on the suriace of the journal,
with the result that after the journal is trued and replaced under the car, this
scam will develop into a progressive iracture.

The failure of wheels is an intensely interesting problem.  Prevention of wheel
failures can best be accomplished by careinl workmanship at the wheel shops where
the wheels are bored and mounted. It is important that the bore be true and the
momnting pressure correct.

In the transportation yards, I have found that the average car inspectar, through
long expericiee, is highly qualified to pass on wheel defects. There are two peneral
classes of defects. First, those which are liable to cause accidents such as cracked
plates, scams and loose wheels; the other deiccts are in exireme cases liable to
cause trouble hut not as serious as those listed above. and are chipped tim, worn
throuph chill, shell vuts, slid flats. ete.

Train crews should also be on the alert for defects in the case of brakes sticking.
and should by all means refmin from throwing water on a bt wheel, as such
treatment will result in thermal cracks on tread and flange, as well as cracked plates.
Deicctive brakes on cquipment arc in many cases the cause of wheel {failures. and
it is very important that the air brake cquipment be kept in good working condition.
A careful check should be made of wheels when cars are on the shap tracks to
detect defects which are liable to result in an accident.

In the casc of multiple wear whecls under passenger cars, we have found that
by white-washing the back of the wheel plate and rim, cracks in plate and under
side of rim were discovered which could nat be detected with the naked eye.

When a car is cut out oi service ifur periodical air-brake attention and aiter
being placed eon shop track, a very carcul check is made of the trucks, and in the
casc of arch bar trucks the arch hars are inspected at all hends. front and hack.
to detect any cracks that may have developed. A mirror is used to examine the
hack side of the arch har. Incidentally. this mirror inspection is made on all cars
cquipped with arch bar trucks, irrespective nf whether they are shopped for periodical
air brake attention or not. All brake beams are dropped and examination mude of
the hangers; limits of wear have been established and gauges provided for checking
the wear. The same procedurce is followed with respect to hrake hanger pins and
key bolts, all cotter keys and split keys which show cvidence of excessive corrasion
are_rencwed,

The same procedure is followed with respect to couplers and draft attachments.
the couplers are dropped: yoke and entiple examined for cracks at vital points;
loase rivets in coupler yokes retiewed: couple cross keys checked for wear: all
cross _keys. if not cquipped with AL R. A. cross key retainer. are removed and a
modified cross kc_\: applicd: the distance between stops is checked and corrected, if
aecessary ¢ loose rivets in coupler steps renewed.

Preventing Derailments Due to Defects In Track, Bridges
and Roadway

By A. H. PETERSON
Chicago, Milwaukee, St. Paul & Pacific Railroad, Chicago

The speaker said in part: Among the iorces of nature which it is necessary for
us to comhat are these of temperature. precipitation, wind, amd fire. The sudden
changes of temperature commnon to many parts of our country rauker it cxtremely
hazardons to surface track ot of face. Raising should. whenever passible. be done
during the conler parts of the day, and all raised track should be tamned and back-
flled as quickly as passihle.  Rails shovld be securely anrhnored, ordinarily in the
direction of traffic. but sometimes in hoth directions, )
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During the sununer munths open juints may be unlousened. hars tapped lightly
with a manl, and again retiphtened.  Similarly. in cold weather, tight joints may

opened up.  Special care should be taken with points where steel has been laid
adjoining rail of lighter sectiom. as there is 3 constant threat that the light rai
may suddenly give way against the thrust of the heavier. more rugped track struc-
ture.

Heaving track is 2 familiar phemvmenon to most trackmen in the culder climates.
Drainage will go a lung way toward climinating thiz pussihility, There is scarcely
a man in track work who dues not know that the various soil components, some of
which are mare retentive of moisture than others, cause track to heave both laterally
and vertically. Such puints must be watched carciully. especially when the frost
is going o, as the track dees wat always settle hack inte position uniformiy.

Under the bead of precipitation cumes stow and rain. . Buth are a banc to the
trackman and supervisor. Heavy and unexpected rain has been responsible for
many a derailuent. Qnly last year, on one of our middle western railruads, there
oceurred a cloudburst. during which five and a hali inches of rain fell in a period
oi three hours. A bridge under which there had not been more than three feet
of water jor twenty years was furced to withstand the vurush of a fitcen-foot flood,

Heavy rainfall is to respecter of railroad property and adequate flow-ways must
be provided. Narrow track shoulders shonld nut he neglected.  Wooden bridge
ends subject to wash shwuld be riprapped.

A carvinl evstem of lank widening should be carried furward yearly. Refuse at
the end of cuts should e climinated and the ericded material dug away.  Adequate
draimage in all cases hy nwans of proper sewers or ditches must be provided.
Ditches in all cases must be deep enough and with sufficient gradiemt nat only ta
carry away the suriace water rapidly but to drain as much as possille of the sub-
suil as well.

Water-pockets in fills constructed of clay naterials offer anuther danger, due
to slides. Usually. due to a strata of porous matertal surromded by denser. nwre
impervious soil. the water is held from escaping properly,  The supporting top
hallast is therchy weakenied and many derailments have occurred because of the
track strocture at such points suddendy piving way under the wheels of a train.
The bottom of these water-pckets must be tapped by the proper method of drains.
Slapes may be sodded to prevent sliding.  Various types of vines—alialia or Ber-
muda grass—not only serve to prevent sliding. hut also arrest cunsiderable driiting

Windstorms have cansed many train derailnents. die 1o bowing cars off sidings
onto main lines of other tracks, or bloawing trees, telegraph pofes, or other obstacles
across the rails. Derails must be provided dor at all dangerous poiuts, especially
on descending grades. Trees should be cut hack ta a safe distance from_the track
wherever possible.  In some sectioms of the southwest, winds are an especial hazard
due to the light, sandy top soil driiting. The placing of sand fences. oiling of
sandy sail adjacent to railroad tracks. and the planting of resistant vegetation are
some of the more common preventives of such accidents -

Woaden trestles on our important lines are rapidly giving way to steel bt on
our less important lines they will probably be with us for a long time to come. In
some cases the tops of waden trestles have been covered with sheet metal to prevent
their ignition from cugine caals, Vegctation should be carcfully cut away from
wooden abutments and inspections carried on systematically 1o see that this item is
not neglected.  Weed burmners should be carciully iollowed and alf fire in tics
carcfully put out. If this is not done. all or a portiom of the tics in a single panel
ai track may be consumed, permitting the rail 1o push ont of gauge or to depress
under traffic, and thus Icad to a costly train accident.

Nor is the highway crossing free irom its hazards.  Planks should be taken
up before ireczing weather bepins and all dirt on tap of the ties and underncath
planks cleancd out.

Flange-ways shoukl receive especial cnmsideration and all ice. snow. or other
material cleaned ot carefully.  Ton many derailments have occurred duc to snow
and icc in flange-ways.

On gravel or dirt hallasted highways there is an added danger due to vchicles
dragging stones or dirt upon the crossing and into the flange-way., Here it com-

Safety Section, ARA—Steam Railroud Section, NSC 395

pacts under l.nﬂic. as more and more is deposited, until eventually the wheels of
a passing train are lifted up and over the rail. Highway repairmen operating road-
scrapers are sometimes careless or ignorant of these dangers. Track foremen should
make it their duty to advise all such persams of the possible couscquences of this
dangerous practice.

So far very lill_lc has been said about inspections. It is, however, by regular
and carcful track inspections that incipient dangers may best be found and cor-
rected.  The trackmen. the foremen and the supervisors should train mest carciully
the men_upon whom they are to rely. With scctions rapidly hecoming longer and
longer. it is not always possible for the fureman to supervise his gang and also
patrol his .track. The track inspector thereiure becuwnies the first line of defense.
He must be able to think clearly and rapidly in whatever cmergency may arise,
akways remembering that the safety of the train service rests in his hands.

Morcover, the foreman himseli must he ready at all times of high wind, heavy
rain. or any 1 her conditi to patrol his track. and to him is given
the power to preserve the lives of | rers and trai and to him is given
the privilege of speeding up the wings of transportation.

WEDNESDAY MORNING SESSION
October 3, 1934

Report of Committee on Prevention of Highway
Crossing Accidents
By H. A. ROWE

Manager, Claims Department, Delaware, Lackawanna and Western Railroad,
New York City

The speaker said in part:  The report of this committee for the year 1933
again shows a_slight reduction in the number of accidents and fatalitics at railroad
I ¥ CTOs! and a suh ial reduction in the number of injurics for the
fifth consecutive year since the year 1928, The record is as follows:
.-\c_cidmls Fatalitics Injurics
2,568 667
3.697

Reduction ......... ... 2363 (H47:) 1057 (3192) 2970 (447%)

Casualties during the four months of June. July, August and Scptember in the

Careful Crossing Campaign, compared with the same peried, 1928 to 1933, indusive.
were as follows:

Fatalities
838

749
630
496
432 J
. 91 1124

It will he nated that automobile registration in 1933 was' 23.827.290, and repre-
sents an increase of 14 per cent over the preceding year: this is quite comparable
with the number of automobiles registered in the peak year of crossing accident
casualties. )

Gasoline consumption, which is a fair haromcter of antomobile use. was 16.025.-
562,000 gallons during the year 1933: which is an increase of a trifle less than 2
per cent over the preceding year. The increasing use of smaller cars with greater
milcage per gallon of gasoline. indicates that the traffic over and across railroad
tracks was fully cqual to that of 1932,
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More than 92 per_cent oi all railread-highway crossing casmlties involved the
opcration of autu il The r i 8 per cont included rersens in animal-
drawn vchicles, bicyclists, pedestrians, cie. X .

To the cradit of the autemwbile driver, and the activities of the railroads, atten-
tion is called to the increasing numbcr of autemobiles actually in use, at highway
crussing, the fu.nrc now being one death to 13,769 automobilcs. Crussing accidents,
resulting in injuries. are also davorably reflecied, as during the past year there was
but one cro«m;_ injury to cach G443 automobiles operated.

]"usll‘lll\c of the ﬂmughﬂnmcss oi some motor car drivers. it is mlcrcslmg to
nute that in 1933, apain. motor vebicles colliding with the sides of trains account
jor a large number o all crossing accidents; namely 28 per cent of all accidents,
17 per cent of the fatalitics, and 40 per cent of the mjuries.

Your commitice camestly recommends that the mdl\ldual railreads particularly
stress tlic necessity of their train crews and others piving adequate and timcly
warnings (o the (mhhc o1 the auprmch of trains te a highway crasing. The com-
mmv:e is alse manimous that warming from engine should be continued until the
crossing is definitely reached.

That suitable standardized methods of protection he emplmc«l \\hefc necessary.
al crossings. to facilitate miformity and the puoblic mder

That crossings be periodically inspected and maintained in wlmd (r:nahlc condi-

also re ds_ that greater advantage be taken of the opportu-
nity of presenting the cressing safety subject to schoul children throughout the
nation, in similar fashion 1o the way llus work is being condocted by some raads,
particalarly the Atlantic Ceast Line. It is also recommended that officers or suitable
represeptatives of railraads present the crossing accident situation at luncheen clubs
and other places where men pather, this work often reaching these who are em-
ployers of drivers of molur car vehicles,

Summary of Conditions and Practices Involved In
Certain Accidents

By W. J. PATTERSON
Director, Burean of Safety, Interstate Commerce Commission

The speaker said in part: It is difficult to discuss the subject of railroad acci-
dents without appearing to (ake a more or dess critical attitude concernitg  the
existing situation. Obviously, there would he no such accidents unless defects ex-
isted. rules were violated, or sumeone failed to think or act in a safe manner.

1ast fall the Commission investipated a rear cnd collision on an castern milraad
in which 14 persons were killed and 32 injured. The accident occurred an a duuble
track line cquipped with automatic block sigmals and an aumtomatic train stop device.
The cngincman of the following train received a calling-on smn.nl indication at the
cotrance to the blnck in which the accident nccurn:d this <lgr.al anthorized hlm 1
proceed at “'restricted speed.” \\luch was defined in the ook of rles. The engine-
man opcrated a dorestalling lever of the automatic train-stup device and entered the
block at a lev rate of speed : at that time he knew the black was accupicd by another
train. having bheen following it when it entered the block. but he assumed that it
wonld keep mn\'im: and conzepiently allowed the speed of his own train le incre
with the expectation of yrecceding as far as the next amomatic signal: howe
the preceding train. which was out of sight arund a curve, stopped short of that
antomatic sigual on account of <\\~||chmz operations head. Thc cnginemtan of he
sccond train was lonking across the curve in order to pick up the in ication of the
automatic signal and failed to see the rear of the <(amlmg train or its flagnmn ol
toa late 10 avert the accident. although he had a view of the standing tmin for a
distance of about 900 foct. The rule wneder which his train was proceeding was
simple and easily understodd. Tt was evident that the cm]vlmm did not have a
clear and correet understanding of what was meant by the term rc<lnclc(l speed”
and that proper effort was not made cither to observe or enioree the requirements
of the rule.
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Shortly before the accident above reicrred to. there were two other accidents
which were of an wnusually scrious nature. One occurred in the svuthwestern
section of the country and was caused by a flood r fting from a cloudburst luum,.,
washed awzy the fill supporting one of the abutments of a bridge, permitting it
to collapse under a train; while the other occurred on an castern railroad and
also involved flood waters, the center picr of a bridge having been undermined.  In
the first of these two cases not only did it appear that the washing away of the
fill could have been guarded against hy rip rap or other protective measures, but
the need of such prulccuon had existed for two yvears. In addition, rains carlu-r in
the month had resulted in the bank of the stream and also the 1oc an the slope of
the fill supporting the ahutinent. being washed sufficiently to direct atication to the
need for protection. Local residents using the highway had ohserved the condi-
tion and rccogmxcd the possibility of danger to the railrcad biridge It no repre-
sentatives of the railroad had made sufficient inspection to disconwer the condition.
One of the functions which must necessarily accompany the safe operation of a
railroad has to do with the taking of protective measures before actual danger
develops.

In the sccomnd case m\ol\‘mg flood waters. the undermining of (llc center  picr
of the bndgc permitted it to settle mder a passenger train, rc~ullmc in the derail-
ment of the entire train. the death of two persons and the injury of twenly others.
The piers of the lmdgc had been huilt on a gravel fiundation. no provision beicg
made to guard :xgam:l q:mlrmg. because it was stated that the gravel was ton
compact to_peen it the driving of piles. \nurln“ Railway rn;.mccrmg Association
rules covering inspection of bridges provide in part that the inspection of foundations
should include an examinatiom for indications of scouring or undeemining, and that
when necessary. soundings should be taken for this purpnse. T cvidence of this
case indicated that the campany had made no underwater inspection nor taken any
soundings for the pur]msc of detecting possible scour at any time subseruent to
the crection of the bridge 29 years previously.

Speed has heen a factor in a number of the accidents which were investigated.
One of these involved the derailment of a passenger train duc to excessive speed
on a sharp curve. the evidence nuhnlnu.' that the cngine turned over from centrii-
ugal force, without marking _the ties between the rails. while traveling at a speed
estimated to have been from 50 to 65 miles per hour, althaugh the speed of passenger
trains on the curve where the accident occurred was restricted by sloawe board to 30
miles per hour.  The other accidemt in which speed was a factor involved failure
properly 1o control speed in an occupicd block; this is a frequent cause of accidents.
This accident occurred on a single-track line, trains being operated under 2 manwal
blnck-signal system.  The first train had 113 cars with a helper behind the cabonse,
while the second train had 127 cars with two engines on the head end and a hclpcr
behind the caboose.  After passing the last block office the first train had been
stopped and shortly afterward was struck by the following train.  More ar less
fogr had prevailed, and it was very iomgey in the vicinity of the puint of accident.
Tnvestigation developed that the second train passed the last bluck office 41 minutes
Iwhind the first train. made nn stop on rome, aml had proceeded at an average
speed of ahout 23 miles per hour. \\hcrcac the maximum permissible speed for freight
lrmm “nh helper encines was only 23 mites per hour and under the rules a follow-
lng train_in an occupicd block was required to he aperated under such control that
it could be stopped short of a train or abstruction.

The bricf references T have made to accidents investivated by the Burcau of
Safety during the past year do net represent wnusual conditions., \cc:rlcnu of this
Lind are encountered in our work year aiter vear and are detailed in our accidemt
investigation reports made public from time to time. Many nnlm:\d: are availing
themselves of the information contained in these reports to aid in disenvering and
carrecting dangerous or undesirable conditions and practices em their lives hefore
they result in accidents.

Certain railroad officers devote their entire time 1o safety work, yet they are
scldom lmmd at lhv: scene of a train accident or in the lmc:zlunlllul roam. A train
accident is a serious matter. It may and froquently docs result in a considerahle
nutiber of deaths and injuries. and Jarge property loss. Surcly the fundamental
idea of safety applies to train operation and the methods and practices followed in
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connection therewith, vet the duties and r:spmsjbililies_ul’ safety officers do not
appear to include operating conditions and practices which vitally affect the safe
handling of trains and the maintenance «f the track and equipment involved. In
the case oi cvach oi the accidents to which l'h:n_'c referred, there was not a siugle
recognized safety officer present at the investigations. ) .

In connection with the non-observance of rules which was involved in some of
the accidents 1 have mentioned. there is one watter which I desire parhcul:lrlf to
call to youur attention,  Fr Iy an invest indicates that employees have been
doing or have been failing to do certain l_hings ip violation of lhc' rules umil it
devdops into an established practice and this practice finally results in an accident.
Under these circumstances the emplovee usually is held at fault. Rules and instruc-
tions poverning the operation of trains arc based un years of cxperience and are
the result of careiul deliberations of the best minds among experienced railroad oper-
ating officcrs: yet there are occasions when these important rules are nt cnfur :
violations being overlooked as a matter of cx[lfdwnt_\'. An operating officer assumes
a grave responsibility i in his desire to expedite the movement of traflic he permits
violatins of the rules to go uncorrected.  The rules of various railroads difier. but
all of them have the same ultimate object in view, n_amv:l;v to insure that signals
are displayed hchind a train to provide adequate Irotection. In many instances how-
ever, it is common knowledge that in order to aveid delay the flagman is not ex-
pected or required to comply with the rules. On some_roads the flapman stars
hack promptly and continues for a proper distance or until recalled.  Rut on athers
he Joiters around the rear end or is not expected to go back _any preat distance
when those things are observed froquently the natural inference- is that the employees
are reflecting the attitude of those charged with enfuFcement of rales on the par-
ticulsr railread involvwed.  Anather example -'vl rules being frmum!u_\: overlooked
has to do with speed. [ ventare to say that viclations of s!x«d restrictions or rules
governing speed are among_ the most common rule violations an | the railraads of
thiz comtry, Ot of 87 accidents investipated by Ihu‘ Rurcan d'nnp;: the _ﬁsml vear
ended June 30, 1934, excessive speed was invelved directly or indirectly in ar least

 eases.

¥ 1‘?: avnid accidents, there are two exsential principles to be kept in mjml: first,
ripid cnforcement of and obedicnce to rules so that as a result of instruction, train-
ing and practice the employee will. in_case of emerpency. instinctively do the right
thing: and sccomdly, thorongh investigation of all accidents for the |mr|m_<c.nf
ascertaining not omiy the immediate canses bt alsn the mukrlymg factors lr:nh.m:
up to the immediate canses. and then applying the proper remedics ar preventive
measures.

Report of Committee on Train Service Accidents
By D. G. PHILLIPS

Superintendent of Safety, Wabash Rajlway, St. Louis, Mo.

The speaker said in part: Our record of train service n.cc_idmts shows that in
1933 a total of 4.598 parsens were killed and 15,107 persons injured.  Confining the
fipures to employees on duty. we find that a 1otal of 329 were killed and 6.032 were
injurcd. Oi these 209 trainmen were among the killed and 120 were other emt-
ployec fatalities. And among the injured. 338 were trainmen and 564 other cm-
plovees an_ duty, . A . 5 .

The relative importance of train service accidents as compared \:ﬂh accidents
of all classes hecomes evident when you note that out of a tatal of 500 employces
killed on duty in 1933, oi these 329 were classed as train service acc.ulmls,.\\-hllc
of the 15.583 eniplayees injured in 1933, 6.032 were injured in train service .'lqctdal!:‘.
When major injurics alonc are consideral. the proportion of those injured in train
service accidents is much higher.  Another thing that m.:kcs the matter of train
service accidents of great importance is that nearly all of these accidents are pre-
ventable: in other words, Rundreds of emplovees are killed and thousands injured

mecessarily. .

o The causes of accidents of this class and the remedies to prevent accidents of
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this class are just what they were a year ago. and just what they were four years
ago. The task before us thereiore is mot to discover causes of accidents and not
to discover what the remedy is, for these have both been made apparent vears ago.
The important thing before us, then, is what to do, or rather how to get the remedy
applied.  Let us look, then. at some of the outstanding types of these accidents,

Coupling or uncoupling cars or locomotives. The Interstate Commerce Com-
mission figures shuw that in 1933, 12 persans were killed and 246 injured ; and that
of these ¥ trainmen were killed and 238 injured, and 3 uther empluyees were killed
and 8 other employces injured.  This type of accident is the one in which speed
scems to be accountable for most of the injuries but in reality they are the result
of violation of rules.

Those in supervisury capacity should see tu it that men in this class of service,
as well as all others. fully understand that a request for work to be done in less
time is not in any way to be considered as permission or fuvitation (o violate safety
rules to accomplish the task.

Operating hand brakes, Oi the 15 persons killed and 514 persons injured in
1933 while operating hand brakes. all were employecs en duty, AR those killed
and 511 of the injured werc trainmen.  While there was an inerease of 23 pere cont
in fatalities when compared with 1932, the mmber injured decreased 13 per cent
There has been a steady improvement in the tutal number of casunlties, the figures
for 1933 showing a reduction of 35 per cont under 1930, :

In studying the causes of these accidents, we find considerzble evidence of Jack
of forcthought and care on the part of the men.

t is recommended that a definite educational program be instituted with con-
centration on the following sugpested subjects: the importance of first sizing up
the job quickly and thoroughly fram all angles: the different types of hand brakes,
method of operation: brake clubs, cxamination fur strength and proper use of ;
position of feet on_brake platforms and manipnlation of the pawl: importance of
secure footing, particularly in winter: impurtance of having a firm grip: precautions
taken with hrakes that arc set too tightly: precautions 1o be taken when on a
moving car ar on a standing car.

Getting on or off cars_or locomotives. The total number of persons killed in
this manser in 1933 was 316, while the tolal injured was 3.785. Of these 15 em-
ployees were killed while an duty and 1343 injured: 11 of the killed were trainmen
and 1.266 injurcd, while other employees killed numbered 4 and 79 injured.

This tahuiation shows progress. When comparad with 1930 the total casualtics
to employees am duty decreased 32 per cent including a reductim of 67 per cont
fatalities. There was a decrease of 19. or 56 per cent. in the number killed and a
decrease of 204, or 13 per cent. in those injurcd as compared with 1932,

The chief causes of accidents wuder this classification are falling. cither due
to slinping ar tripping. getting on or off cars or locomotives while i motion, and
stepping down an wieven roadbed or on obstructions. - Many of these accidents
occurred at night or during juclement weather and snme were due e defcctive
cquipment.  Most railroads have safety rules in effect which, if complied with,
would have prevented a great many of these accidents. The treatest progress can
he made by rigidly enforcing the rules and applying snitable discipline in individual
cases of rule violations.

Operating locomatives. Tn 1933, 5 persons were killed and 83 persims injured
while opcrating locomotives, all of them heing employees on duty,

Accidents wnder this classification arc penerally duc to the failure of cnginemen
to comply with the operating rules of the railraad, as well as the safety regulations
established for their protection. Many improvements can Hhe made in the method
of cleaning fires, handling coal, as well as the methads of using fire tools, and it
is recommended that safety officers give jarticular attention to this subject.

Onc of the outstanding causes of scrious and fatal injurics tmder this classification
is the taking of water at water plugs in all kinds of weather. and in a great number
of instances the ineflicieney of aperation is due to the lack of proper maintenance
of these water plugs. The unexpected movement of the locomotive plays its part
in the scrious phase of injurics under this cause. and praper conperation by the men
on the locomotive is cssential to climinate this type of accident,

The operation of stokers and power reverse gears, squirt hosc and other me-
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chanica} cqui call jor o cducation and training to climinate them as
potential accident hazards. _

Operating switches.  Although nome were killed in this mauner in 1933, 176
persons were injured, all of them being emplovees on duty. Oi these -165 were
trainmen and 11 ciher ployees. The reduction of casualties due to operation of
switches has shown a_very marked decrcase over 1930, 2 killed in 1930 agaiust none
in 1933, 378 injurcd in 1930 as against 176 in 1933. This indicates that employees
are cxcreising more care while handling switches.

Oi the causces leading to these injuries we would enumerate the following as
the most imporiant: insecure footing: haste in attempting to throw the switch; im-
proper position of man throwing the switch; switch hard o throw: and unsafe
conditions around switch. The first three of these causes might all come under
the single heading “haste.”

Before attempting to throw the switch a man should be surc his footing is
secure, that his body is frec of the movement of lever, and he should never take
it fur granted that the switch will be casy to thruow; because of variable weather
cemditiens, the switch that is easy to throw today will be hard to throw tomorrow.
A nan should never undertake to jerk -the switch Jever over; because if he jerks
on the lever with the cxpectation that it will move casily when for some reason it
is hard to moye. injury is apt to result. He should always take a firm hold and
throw the switch over with a steady uniiurm movement, being sure that there is
no obstruction that will catch his hand in the movement of the switch lever. Those
whose duty it is to keep the switch in good working condition, and to keep the
vicinity of the switch clear of unnecessary ohstructions, should sce that this duty
is performed. Switches need irequent inspection. .

Struck and run over not af public crossings. The total persons killed in 1933
numbered 1.792 and 938 persons injured. Among employees on duty 101 were killed
and 146 injured: of these 32 killed were trainmen and 74 injured. and 69 killed were
other cmiployees and 72 injured.

The reduction_of employees killed on account being struck and run over not at
public crossings is very marked. 231 having been killed in 1930 as compared with
101 in 1923, I think this good showing has been largely brought about by the
special attention given to the climination of the causes of such accidents.

An ination of casualties under this heading classifies ncarly all of them as
due to ane of three causes: (1) failure to look both ways hefore stepping on the
railroad track: (2) walking on the railraad track or foul of the track when possible
to walk clsewhere, and (3) walking too close to the end of a car in a live yard,

Practically all of these injurics arc casily capable of being climinated. The
remedy is apparent and may be briefly stated as follows: (1) always look both ways
hefore stepping on the railread track: (2) never walk on the mailruad track or
foul of the track when possible to walk clsewhere, and (3) uever go within ten
feet of the end of a car in a live yard.

Getting On or Off Cars and Engines and Operating Hand
Brakes

By E. A. MEYER

Manager, Safety and Fuel Depar Chi Mil St. Paul and
Pacific Railroad, Chicago

The speaker said in part:  Accidents resulting irom the operation of hand brakes
show an increase of 3, or 23 per cent. in fatalities during the past year. In all
there were 13 killed and 314 injured. You can plainly sce that here is a_field for
some intensive work to cut down these injuries that are so wnnecessary.  Very few
of these accidents were caused irom faulty equipment and a great many were due
to falls. losing hald, slipping or losing bal T believe that we copld cut down
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these accidents to a minimum if an cducational program were carried on among
employces.

1 am happy to call your attention to the jact that accidents duc to setting on
or off cars or locomotives show a decrease, only 15 employees bLuing killed iustead
of 34, a decrease of 56 per cent. Instead of 1,949 being injured, there were 1,343
injured or a decrease of 13 per ceat.

All of these accidents due to getting on or off ears or locomotives were duc
to the following unsafe habits: uncertain hand or foutholds. attempting to get on
or off when not P to dJo so, inability to sce where they were alighting, and
;\hghting on rough, uncven or slippery surf‘accs or on frogs or switches, or care-
essness.

Before we had saiety rules, men were getting out of gangways of locomotives
facing outward and performing other huzardous stunts, trusting to luck that they
would alight like a cat, on their feet standing up. Thesc were unsafc habits and it
has been hard for some of the older men to hreak themsclves of such habits. — —

One of our master miechanics had a habit of getting down out of the gangway
of an engine when facing outward. He realized it was a dangerous practice and
that he was setting a had example ifor his men. One day he did this as I happened
along and he remarked to me: “I am going to break myscli of that habit.” So he
deliberately got on and off the engine several timces in the proper manner until he
felt surc of himscl{; and then he remarked to me: “That is the last time I am
roing to bungle the job of getting off an cngine.” Morcover, lie stuck to the good
habit. In other words—he crowded out a Lad habit with a good one, o

Coupling and Uncoupling Cars and Engines and Air and
Steam Hose
By D. A. KLUMPH

Supervisor of Safety, Pere Marquette Railway, Grand Rapids, Mich.

. The speaker said in part: In the coupling and uncoupling of cars and locomo-
tives, we were able to show a reduction. comparing 1933 with 1930, especially to
trainmen,—and they_do most of that work. i

A comparison of the injurics to employces from this cause, for the past four
years, shows conclusively that it is not rules alone that will stop these injurics
hecause if there is any one thing that is adeymtely covered by the rules it is this
kind of work. To quite an extent, it is the older employee who is injured in per-
forming this work. and it scems to he due to his opinion that because of his
experience in_the old link-and-pin days hie can still go between moving cars without
injury. But in most cases he will not allow a member of his crew to do it because
oi the danger involved. a

Because all injurics of this type are caused hy violation of rules. it is within
the power of the operating officials to stop these accidents through rigid enforce-
memc of rmles. 4 1

oupling and uncoupling air or stcam hosc: we find that comparing 1933 with
1930, we have had more fatalitics and fewer injuries in 1933. raniog
principal cause of these injuries scems to be failure 10 reduce the air brake
pressurc bciore_mdl:avnnng to uncouple the hose, and perhaps a more rigid rule
in regard to this might he introduced with good results.

Another cause for many of the serious accidents is failure to protect the work-
man Emh Mlue sipnals or otherwise in compliance with the “hlue flag rule. These
violations in many cases are too often caused hy the desire on the part of someone
to gain time at the expensc of safcty.

As to the rule situation, which is my pet habby. because T have been pretry
closely connected with it for a number of years. I feel that we can have too many
rules. Tt seems to me that the more rules we have. the greater number of violations
to rules occur. Tt is a pood deal the same with rules as with our laws. \Ve have
£0_many that the average man docsn’t know he ix violating the law in what he is

doing.
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Struck or Run Over—Not At Public Crossings
By D. G. PHILLIPS
Superintendent of Safety, Wabash Railway, St. Louis, Mo.

s speaker said in part:  Last vear, out vi 300 employees killed on the railroads
of |Thlt!‘ l.'lnilal States, llll were Killed because of being struck and run over, not at
public crussing—almust onc-fiith of the 1al number.

Nearly all fatalitics and injurics due 10 heing struck and run aver can be clas-
sificd tmder three heads: first, stepped on the railroad track without first looking
in both directions: scoond, sted of walked an the railread teack when he could
have walked sime place else: third, wabked tou cluse to the end of a car in a live
yard. . i :

“ Al railrad employees and other persons know, without anyhody telling t'hcm,
that thuese three things are dangerous and unsafe.  They In.m\.\' they shouldn’t do
them and they den't want to get hurt or killed, Then why is it, when all of them
apree on thwse things, that 101 railrcad cmployees were killed in that way last
vear? That is the answer that you and 1 must find out. The answer is. in an
offiand way., supervision. Dut you have said nothing., ,\:uu‘_ha\'c sulved mo problem
when vou say, “supervision.” When you say “supervision” you must include that
course of conduet on the part of supervisors that sceures the cooperativan of the men.

ere are a pood many (hings that are dane in the exercise of supervision In
one of our shops not kong apn, the shop superimtendent fuimd a nlan_\\'ll!l-‘nn ropgles
doing what ix known as ~gopgle work.™ He pr_nmptly su:qnqx!ul him ior five uhys
and seut him home. That is supervision-—one Inpd of supervision, or, rather, a part
oi supervision, It had a wonderiul effect, especially on the other {clhm’s: i

A fow days later, this shop superintendent heard that the man’s family was in
very destitute circumstances.  We were only working about 6 days a_manth at
that time. and he lost five days of the six on_account of not wearing, his gn'm:lcs
The shop superintendent went out to that man's house. He had five little children.
two of them under five yvears of age. :yld the r_\nl_\' h:od of any kind in that house
was wne-half af of bread. This was in the winter time and all they had was onc
stove. a cook stove.
<m"le"u: superintendent was so moved that he came l:u:k o the shop and took up a
collection of about $20 and prescuted it to this man’s wife. 5

A short time aiterward. when the man came hack to work, 'hc thanked me with
tears in his cves jor the money we had given ]nm. I tn}ll him that we had not
given the money to him, b that we had given it to his wife. i

“AWell” he said, I will tell vou ane thing, Phillips: you _'\\'tll never find me
euilty again of doing that kind of work withom my rogEles on, R

And the questiom with e, l:c_mlmlcn‘. is which had the strongest mﬂugucc an
that man's action, the five days’ time which he lost, ar the help that was given his
family in a time of need? A

Here is some more supervision.  Mr. Cole told me this story the other d':y.
He went down to his shop round-house, and junnd a man whe was not wearing
poggles when he should have been wearing them. .Hc. called bhim down off the
engine where he was at work.  He knew the man's circumstances, that he was
just about ready to pet his home paid for, I don’t remember \:hal the fellow's
name is, tut Cole said. “George, you have violated the gagple rufe.

Geurge knew it. He said “George. you kave a little girl in your home, cleven
vears old, who has never. because of infantile paralysis. been able to pm her deet
10 the Buor. You have a wiic who is already worn out with the care of that invalid
child. George. i somene would go to your home and tell your wiie that you
have heen blindest in hoth eyes, how wonld you decl. knowing that yon were no
longer able to help care for that little invalid and to hielp her mother in the struggle

o keep things gaing 3™ .

b t‘-«‘\;’uc h!:!nl 5(«\5 with his head down while Mr., Cole was talking to him. He
fooked up with tears in his eves. He said, “Mr. Cale. I have never been talked ta
about safcty in that way hefore. I have always thought there was a lot of hoocy
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in this saicty movement. But I now realize what it means to me, and you cau
rest assuted that never again will 1 du that kind of work without my goggles on.”

That iz some more supervision. Nutice the results.  Don't think fur a moment
that I am deprecating punish for furcement of reles.  Safety rules should
be adupted and they should be rigidly enforced by whatever methods are necessary
1o caus¢ the cmployee to comply with them.  But enfurcement is only a part of
supervision.

Here is sume mwre supervision that broupght good results. On the \Wabash
Railway this year we laid o0 miles of new 110-pound steel. We had a gang of
1153 or 120 sectivn men engaged in that work. About the time they started this
work we happened to have a division saicty mweting within four or five miles ot
where this camp was.  The supervisor, a Mr. \Watkins by name, liaded his fellows
up and brought them in 10 the safcty mecting. -

I was there and I told them just how 1o do their job without anyhedy getting

hurt. About three months later, they completed that job. and not a single man had
heen injured.

WEDNESDAY AFTERNOON SESSION
October 3, 1934

Interesting Employees in Looking After Their Own
Safety
By J. CLYDE MIXON

Chief Clerk to General Superintendent, Northern Division,
Atlantic Coast Line Railroad Company, Savannah, Ga.

The speaker said in part: One of our South Carolina philusophers, Lol Quillan,
unce said: "I we would pray mwre often for common sense, we would not have
to pray for rain” Expand that thought jor vourselves. Safety is common sensc
in action.

“Interesting employees in louking after their own safety™ is but another way of

saying, “Sell the idea of safety to your men” Ieiore unc can sell anything to
someone vlse une must scll uneseli. You may be sure that in a section where there
is a poor safety recurd it is primarily the result of she indificrence of a supervisory
officer, or the result of his inability to sell the idea to his men and keep them sold
on 3t

We must keep cverlastingly at this propositivn of safety. A wise man who
lived in the Orient once said: "Nothing is cver definitely finished among inen, for
cach thing stops only to begin again.” We can put that down as a law oi nature.
It has_heen said that “cternal vigilance is the price of safety™, and that is quite
truc. We must constantly drive home the doctrine of saicty mindehiess.

If the supcrvisor is indifierent. there isn't anything to dv about it but “decapitate”
him, and the soumer the betier, hecause it is an indication nut only of narrowness
but of his unworthiness to be a lcader of men and a repr ive of cnligl 1
management.

It should nat be difficult to get men interested in locking aiter their own safety.
The first Jaw of nature. the law of the jungle, the law oi seli-preservation, is or
should he invoked by every worker. It reguires some time. however, ior men to
be sold on this idea—that they must look afier themselves. There is alsa, of course.
the appeal to a man’s higher nature, the duty he owes to his family. then to his
fellow workers and the public whom he serves.

But I want to approach this subject largely iram the angle of responsibility
and the opportunity of the supervising officer. It thrills me somctimes when I think
of the opportunities the supervising officers—the foreman, the master mechanic, the
trainmaster, the superintendent—have if they excert themselves as the leaders of the
men working under their supervision. \What an opportunity this man has to accom-
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plish something worth while in this brici span of life, where we arc all put here
jor a purpose, and where truc happiness is derived from doing something ta hclp
our fellow man.

Men can be led. \We see evidence of this every day. \We sce men being led
by unscrupulous lcaders and demagopucs into destructive paths. Unfortunatcly the
vast majority of men. it scems. like to have someone clsc to du their (.hinkmg jor
them. This trait of buman nature should be capitalized by the supervisory officer
not only in his efiurts fur Intter safety hut in aiding him to carry on all the activi-
ties fur which he is responsile.  After all, saiety is really a_synonym for cfficiency.
Where there is a pour safcty record there will also be found a state of inefficiency.

The sopervisory officer must, therefore, so sell himseli to his men as to become
their Jeader, their authority, their guide, their teacher. It has been donc, it can be
dune, and i1 must be done 1§ the supervisor is to live up to his responsibility in this
age oi ever advancing progress and complexity, and if he is to maintain his right
to hold a supervisory pusition. This angle—the opportunity of the supervisor—has
been eglected in the past.  The supervisor can and should be made a development
agent jor loyalty. Sumeone has wisely said that “an ounce of loyalty is worth a
pound of cleverness.”

Our discussion naturally leads us into the question oi discipline, highly neccssary
in any organizatiom where Jarge numbers are employed.  However. the chief meaning
of this word dizcipline is nut “correction” or “chasti " or “punish " : but
the furemust definition is this: “the treatment suited 10 a disciple or lcaruer:
wducation ; develupment of the faculties by instruction and exercise ; training, physical,
menmal or moral.”

Education is a putent iactor in this business of saiety, just as it is in any worth-
while undertaking, We have our cstablished channels education and instruction
in this saicty movement. We have our committees. \We have our organizations.
However, these orthudox methods are not always sufficient.  Interest sometimes lags.
Tt is your jub and my job 1o se¢ that interest sustained.

Eduocation of the right kind must come largely from personal tutorship. Here
again, the responsibility and the opportunity of the supervisor must be stressed.
An employee does nut reach perfection when he has passed an examination, or
when he has been promoted from une rank to her, It is a , di
process of evolutivn and develor Our scheme must be fitted to meet the
needs of the hundreds of ever-changing persomalities with which we have to deal.

Sumeonc has said that the standard rule bouk is the railruad man's Bible. This
Ieads me to mention a practice on our road that may not prevail cverywhere
Attendance at our safety ¢ i i is not pulsory, though they are
waually well attended.  We find, however, some disinterested, unloyal (perhaps
rather than disloyal), workers who do not receive the benefit of what transpires at
the safety meetings.  Atteadance at our rule meetings. a series of which is usually
held i v, is Jsory. Qur trainmasters, who usually conduct these
rule mcetings or schools, invariably devote a period of time 10 a lecture on the
first rule in the book: “Safcty is of the first importance in the discharge of duty,’
Morcover, in discussing all the rules, the safety aspect is nat forgotten and 1s
stressed.

This question resolves itscli to a great oxtent into a study of the science of
personnel management. It is a big subject.  Some railroads and many other indups-
tries have persouncl departments, hut those in charge of such departments act only
in a general way. The immediate supervising officer is the kexmote of the success
of healthy personnel relations in any cstablishment, and great indeed is his responsi-
hility ag well as his opportumitics.

I would like to close my talk to vyou with these words from that great soul,
Elhert Hubbard. whom I am fond of quating: “The man who is worthy of being
a leader of men will never cnmplain of the stupidity of his helpers, of the ingratitude
of mankind. nor of the inappreciation of the public. These things are all a part
of the great game of life. and fo meet them and not go down before them in
discouragement and defeat is the final proof of power.”
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Report of Committee on Non-Train Accidents
By C. F. LARSON
Superiatendent of Safety, Missouri-Pacifiic Lines, St. Louis, Mo.

The speaker said in part: The report oi our cummittee (which has been dis~
l'rihull:d o alt delegates) shows that there are greater numbers of injurics occurring
in_non-train accidents than in train and train service accidents cumbined.  You
puglll set an erroncous impressivn feom this, that there is a higher casmalty rate
in that type of occupation than in train and train service ovccupations, That is ot
truc. It 15 because there are more mien working in those two vccupativns—main~
tenance of way and i of equiy than in the uthers. Thereiore, there
is mure exposure to injury and more accidents occur.

1 have taken some figures from the 1. C. C. reports with respect to the casualty
ratc among non-train employees and [ find that under the head of maintetnance ot
way and structures in 1933, in Group A, the larger railroads, the average was 6.03
as against 1204 in transportation; in Group B it was 5.08 in maintenance of way
as against 13.03 in transpurtation. The ratios in Group A were from 148 to 1399
in maintenance of way.

To give you many of these classifieations would take too much time. However,
in Group D we find a peculiar situation. These ratios per million man-hours under
the head of naintenance of way start with none (mot a single reportable casualty
on onc road) and run wp to 3426, Under i e of cquiy for your
mochanical men, in Group A, the average was 3.88 as apainst 1204 in transportatica.
In Group j}, the next largest railroads, the average was 6.03 as against 1303 in
transportation. . X

So it would appear that while we have been worrying about the greater number.
of accidents prevailing under the head of non-train occupations, we are naking a
better record than they are in the transportation department.

Falls of Persons and Handling Materials and Tools
By ALBERT A. MILLER

Engi Mai of Equi and Structures, Missouri Pacific
Railroad, St. Louis, Mo. .
The speaker said in part: In the maitenance of way departments of ocur rail-

roads, between 90 and 95 per cent of the men engaged are handling materials or
tools when they work. They are ordimarily doing things under the direction of
15k = A

sumeone who has been delepated to ac certain definite results with men,
materials and tools, These nxen are subject to orders and will do that which is
a recasonable demand upon their-efiorts. Where direction is proper and the results
to be obtained are discussed and made plain, men ordinarily perforn in an orderly
and harmonious way.

Where men, materials and tools together are invalved, only one of the three has
intelligence. Tlhe other two—materials and tovls—have no intefligence. no thought and
no ideas. They move or arc moved entirely without any power within themselves.
Men are not at the mercy of matter: material and tools are not masters hut servants;
th(;i\' can be controlled and made to answer thought whenever and wherever man
wills it so. :

But men do have weaknesses that should be adequately covered by a factor of
safety. Some of the weaknesses of men are fear, timidity, lack of capacity ta con-
centrate. lapses in clear thinking hrought about by the jarring testimony of the
senses, thinking bevond the act instead of synchranizing a clear thought with the act.

esc weaknesses are the unscen fractures in thought. \Why is it not just as
logical and just as reasomable to overcome these weaknesses of thought by adding
more thought as it is to overcame the weaknesses in matter by adding more matter?
Should we not expect almost like results?
Based upon cxpericnce and the best thought that could be brought to bear upon
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the matiers involved, we have provided rules which, we say, i thuughtiully and
conscientiously fullowed should prevent accidents,—not only those of a kind it 3
ing men falling «n account of the handling of materials amd tools—but must ace

i all kinds,

When accidents dv happaen, we investigaie 10 determine, if possible, the underlying
causcs.  Information bruught tugether & ving such investipations is broadeast in
urder o give uthers the bunefit of the canclusions, .

There is, 1 belicve, a very much stronger tendency and a snure y dispusition
to dig down and upreot anderly causes wow than obtained a few years tack.
Just to ~n|n-rhc1:lll\ cxamine into an accident is dangerons, Wit s -.xp-:clcd 10 use
ndorm 3 cullected for giving out to athers; u the examination into the uider-
Iying caus exact and complete, then mmnuaunu irom such amalysis sent out
to others \ull ~“‘l’l|\' hring sune worth while resufts.

Assume that all men read the rules which sbould govern them and that they
mderstand them: assume that they hear aud comprehend the proper words of 1d\‘u‘|:
and directiianr as they come from sources of dependabifity and  seasoned thought ;
assne that the thought of seli preservation is penerally as strong in one nan as
in anather: and further assume that clear think sses of ordinary
functivning is as available 10 we man as te another—we 1 be as many
falls of persons due to h;uullm;. materials and teols as now obtain?

Then why do we continne to have such accidents. and why don’t we do these
things which will prevent them?®

The real reasan why we cotinee 10 have such accidents that we are per-
ststent law breakers: our weaknesses manifest lhunu‘l\\\: clear thinking is then
s.uluucr;.nl in o sea of cnmu-mn with the result that 1w law, rule or regulation
is violated and the rexwlt is vsmlly disastrous.

The reasen that we donr’t dn those things which \nll prevent these accidents s
that supervision has not yet made up its mind, \When supervision definit
courageously sels itseli 1o the task ot finding and providing an adequate
safety for anen, then_the wealnesses of men will e as lmpmml 1o dder harm as the
weaknesses of material—shackled as they are by a facter of safety.

Falls of Objects; Motor Cars—Care and Operation
By G. B. FARLOW
Balth & Ohio Railroad, Pittsburgh, Pa.

The speaker xaid in part:  The usial accident frem falling objects consists of

track cmployees heing. struck by dalling st in cwts, or from coal ur other lading

irom |-:|~-m;. cars, and such accidents in the bridpe and building departiment

as druppm;_ of touls from overhead, dropping of blocking or otlier materials from
bridges nnldmgt and structures on employees working underneath,

The majority o these accidents are preventahle—the involving trackmen by
the olservance of the menl rule of pruperly clearing all nmnim.' tracks at the
approach of trains: and in the other craits. largpely a matter of dizcipline in the
gang, Well orpanized pangs. properly pervised, can so repulate their wasks that
it will not he necessary for men 1o work directly above ane andther. where they
might be struck by ubjects falling.

The curc is obvious give the employee the proper training. insist on the proper
discipline, and this class of accidents, in a large measure, can he overcome.

The subject of “Matar Car_Care and Operation” is one that iz of major in-
Tty in the mminteaance of way danlmu\l. The care of the mtur car is
primarily the respeaisibiliny of the employee in charpe. It is his duty hefore placing
lhc muotor car on lllc track fur movement to determine hy carciul inspection, that
it is in safe npcr:nm-' conditi Tt is important that <upcr\|<nr\ ufficers frequently
check condition of cars ass ;.nml to foremen. signal maintainers or other cmployvees
authorized to use them, It is the superyi impress his subordinates
that they will hl\c no cluntcc by epcrating :l car \ulh deicctive brakes, aperating
nlmmnml. running gear, safety railing or deck,

It is. however. the wilraad’s responsibility to furnish zars of safe construction.
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There i still i in oremmm on a number of railroads the type oi car which is not saie
@ run. My opinion is based on a number of personal encounters. as well as the sad
histary m imiortimate accidents to others.  This type of car is known as the “side
load car.” [t comsists of a frame, the engine and seating arranpement bcmp. placcd
directly over «me r:ul and -:qmpped with aie or two wheels un opposite rail of
lighter construction in the form of an outrigper. The design of this type of aar is
fundamentaily a hazard due to the fact that the center of gravi s ot over the
center of wheel Ix'armg but carried over une .

There are many improvements that can still be made 1o lighten the weight ai rail
motor cars used fur inspection service and those for medium and heavy duty, There
is a crying need for improvement in the mamner in which tools are carried on
such cars—a source of potential accidents. I can think of no more severe casualty
than that which wonld result from tools falling off 2 mntor car while traveling

at maximum speed permitted by the rules.  Tools falling fremm the car might casily
causc a d|<a¢lruns derailment, and_men on the car in such a catastrophe would
have no opportunity of aveiding injury.

Safety rules have, therefore. been designed to overcome such a hazard.  They
consist usually of a cauticnary admonition to place the tols and material nrncd
on such cars in a sceure position and remind the foreman or other cmplovee in
charge that he is responsible to see that teals are in @ secure position: but T ask
you. in all faimess 1o these men, whether the provisions macle for carrving necessary
toals by track gang or bridge ;.'1ng on a motor car are such that they can he placed
in a secure pasition?

T belicve that the method of carrying tools on a motor car could he improved
upon; the motar car can he o desipned that a suitable receptacle under the seating
arrangement of the car can be provided and designed to fit tonls normally reguired.
and when such tools are placed within ru'tplac]c entirely encased on buth
sides. onds, houom and top, that sich class of accidemts can be prevented,  Until
such improvement iz made in the desipn of metor cars, i is impurtant that super-
visars frequently check their gangs to determine if the necessary tonls are placed
as securcly as possible and the responsibility of watching them definitely  assigued
1o individials in the gang.

Eye Protection and Safe Clothing
By J. C. MILLER
Shop Superintendent, New York, Chicago & St. Louis Railroad, Conneaut, O.

The speaker said in part: Ere injuries happen so suddenly and withent warning
that even the safest worker cannat aveid them without the mechanical protection
of popples. How far this protection should he carried.. I have oot personally de-
cided. There are few places where it would be uns:fv: tee wear goggles constantly,
and yet sometimes they <Im||ld nat be worn, that is where the head room is nat
sufficient and the visim is obstructed by the poeele.

\We have had some bad head éuts irnm wearing les in such locations. Haow-
ever, on_the whole, to prevent eye injuries every employee should he provided with
proper fitting gopgles, and compelied to wear them when doing any work that
nay result in injury to the eve. or when in clase proximity to work that might
result in flying paﬂlcles.

In considering saic clothing, it is an estahlished fact that any loosc sleeves,
neckties or other apparcl should not he_warn around moving machinery. Safety
shoes, leggings, etc. are very helpful. In a large organization, where stock can
e carried subject to pm'cha&e by the emplovees, such protection readily available
can_reduce the number of accidents by their use.

In allowing gloves armmd drill presses. boring mills and lathes to place and
remove material. employees should be cducated that these ploves must not be worn
during the actual time any of the machines are in mation. Aay infringement of
this_requirement should remove the privilege of wearing glaves 10 handle the material
at all. even at the expense of a fow scratches and cuts. There is not a more danger-
ous job than weariag gloves armmrl moving or rotating machinery.
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In the remir yards we have augmented our blue flag protection with luck
switches and flags wyuipped with a derailing device in many instances, Touv much
stress camot be placed upon carcislness at all repair yards. The car repair tracks
shuald le locked and the blue flags placed by a man or men carciully selected for
this job. When the time for removing the lucks and flags to allow the tracks to
be switched «r other wurk 10 be placed arrives, the, greatest possible care should
e taken to warn everyhuudy along the repair tracks of the muve contenmplated. and
:iqml care must be glun to the redocking and placing of flags when switching is

une.

On our road, we du this by whistling and by persimal waming to cach employec
before the engine is allowed 10 come anta the track. Any vidlation of the blue
flag rule is severely dealt with, and yet with all our precautions, we have had one
iatal injury in the car repair yards during the present year,

It bas heen my experience ‘that men are very sellom injured on any job where
the danper is apparent. that is on work that is inherently dangerons. Injuries and
hunis generally oecur on jobs where one would think, at first glance, no dangcr
was present. It stands 1o reasom that i every 1 had
over him te wamn him of the hidden dangers in the \\orL he was duing, no injury
would oceur,  Put this methad of preventing accidents is of cours impossible.

Substitinbm jor such a 1-rurul|m. was buily up 10 a u'rlam extent in the mind
of one empluyee by the associatin « cas. For instance, if a man would a«ncutc
saicty with hiz hands, and every v Dhe noticed his hande, think of safe or

time he thinks oi_ saivty, liwk 2t his hands. in a short time such a \\oﬂ.mzn
whase work is done In' his hands, would so establish this thought in_ his mind
that as soom as he started 1o work and his hands came into view he would naturally
louk around to see what hidden d:mmn there may bein the vicinity of the job he
is starting, and in a very short time this process of thought weould lvccn‘mc me-
chanical, the same as driving an automobile or any other physical cffort in which
we engage that is sonwewhat complicated, and in which the movements are done
<uhcmlscmu-l_\' when periccted,

Falls of Persons and Objects
By L. M. GRANGER

Tool Room Foreman, Erie Railroad, Homnell, N. Y.

The speaker said in part:  Of the thousands m men injured o American_Rail-
roads, every third man has received his Ill_ll!l'l\'< m cm\nﬂ'lnm with a fall or falling
abject. S of the conditions which lead o injurics from dalls and falling objects
are as follow

Poor condition of floors, platiorms and walks: aisles not kept opens material
carelessly piled; poor ladder nd scaffolds: poor lighting: material falling from

cars, engines. trucks, skids, ete.; window glass becoming luosened by vibra-
tiom of cranes. :team hammers, ete.; pourly meintained counter shaits, line <haits,
pulleys and beltz: poor dires on trucks: oil and grease on floor, plativrms, crancs,
failure of cables or bhrakes on traveling crancs: material leaning _against
walls: flving rivet beadz and chips: aal nlh g frem tanks: insecure footing and
r over loose material ; ing en rails: ladders slipping: petting
g Joconmtives: eark, trucks. turn tables, ete.: throwing material

irom cars, cngines: loose rlulhmg. £reasy

A madern raitroad shop 3 a busy place. E me: to possible injury menaces
the workman from all sides and from above and below.  The traffic density through
the main aisles of the shop often cpmal that of the main strects of our towns. We
da not have the service of teaffic lights or afficers to «direct it.

In arr shops we mark the aisles with white lines and strive to keep them open
at all times, the power trucks move m prezeriberd directions and as iar as possible
follow repular rontes. Al material is moved on skids or ot hn\c< to climinate
excess handling.  Skids are carcfully loaded under the supervision of foremen to
minimize the danger of parts falling or jarring ofi.

Each department has available 2 hand lift truck with which to move the skids in
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or out of the department without waiting for a power truck, which lcaves no alibi
for having the department cluttered up with material on which a0 work is being
dotie. Each power truck driver tries out his brakes amd horn at the beginning of
the day’s work. Trucks arc inspected, greased amd oiled at regular intervals and
all necessary repairs promptly made.  Where the ad overhangs the body of the
truck a workman precedes the truck to clear the way.

Elcetric traveling crancs are carciully inspected and repmired each thirty days
by a competent machinist and electrician who give speeial attention to brakes, cables.
limit switches, hand rails. etc, A record is kept of these inspeetioms to Tespun-
sibility for any oversight.  lach crane operator tries his brakes, horn-and limit
switch at the beginning of his trick.

Crane operator will not aave crane or hoist load except by siwnal drom the
floor nor will he move any laad if the hiich does not apear saie to him. Endless
rope slings arc used juor moving light naterial with smooth surfaces to prevent
slipping; endless steel cables amd lvad chains arc used for handling heavy material.
Special slings are provided for handliog nmdles of flues or mits. which wrap,
cntirely around the hundle to prevent dmpping any part of the load.  All chains
used dur lifting are anncaled cach_menth: the length of clnim adjusted and hooks
reshaped if necessary. A reonedd is kept of this inspec he floor space under
crancs i¢ illuminated by flosd lights, high overhead. Each tranc has a spot light
for use of the operator.

Line_shafts, countershaits and overhead belts are rapidly being climinated by
installation of individuat motordriven machines. That portiom which remains in
shop is inspected daily. Al ladders are oquipped with safety spikes.  All hose and
handle tools are repaired uwmler supervision oi the tool roosm and are inspected when
issued.

To assist in checking on all these conditions and the eniorcement of safety rules,
we have a group of our Saic Practice Commmittice make a \\cckl\' mqmdnm nf the
entire property and render a written report of all physical & and all v
of rules. This committee has authority to remave frum service at omce any defeetive
cynipment found, also to stop any unmsaie practices they abserve. They d ss from
their minds everything except safety and concentrating. an the onc object, they
acvmmplwh much that mipht otherwise e overlookad.  We also have a uummm-c
of supervisors who make a weekly inspectiomn of all departmients, whose duty it is
to observe and report en housckeeping conditians and place two prominent signs,
e reading “Dirtiest Department in the Shop”™ and one “Cleanest, Department  io
the Shop.” The unwelcome sipn never remains in the same department a secand
week.

\Vith all our prccammm we still have injuries duc to falls and falling objects.
T have yet to investigpate a case that was nat ||r|m.|rll\ due to carclessness ar
thoughtlessness. not always carelessness on the part of .the victim but carclessiess
an somebody clse’s part,  In my opinion three things are cssential to safety:

1. A safe place in which to work.

2. Safe tools and cquipment.

3. Intelligent and alert workmen

There is no place in ilustry for the careless warkman. He is and should be
climinated. The cmployee who is injured through carelessaess is a nmrked man
and had better watch his step. We do nat hawever Ielieve in discipline as pmish-
ment for violation of safety rules, Discipline as_cducation is a_ valuable weapon.
Mast men will react favorably to a jrank discussion of their faults.

We of the Saie Practice Commiittee try to study cach man who is mjured er
who violates the saiety rules through carclessness te determine why he failed to
think. what occupied his mind to the exclution of his own weliare. how to wake
him up, and consider all methods iair that attain results.  If the offender is an old
man, we remind hiny that an accident :mipht end his carcer of uscfulness to his
employer, that his advanced age would autiauatically keep him out of further em-
ployment_clsewhere. The fear of a dependent old age haunts every working man
bevond fifty years. The middle aged offender is reminded that his carclessness
might scriously interfere with his ambitious plans for the education of his children.
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A different appeal is needed dor yamg men and boys. OM age and its attendant
problems are a dim and distant picture to them. 1§ they have given any thought
at all to marriage and fanily lm.-. it appeals 1o them unlv as a glorious adventure,
it they do think oi sport mind them that an accident might slow
them up «n the laschall di Il field or might cramp their style
en the dance flinr, we talk their language and get their attention. We draw upon
all our store of patience, all accumulated knowledge of human nature gained through
wars of t‘]l‘flt"ﬂl. o get our \.’ll\l\ SRNSALC ACTOXS,

Station and Warehouse Accidents and Their Causes
By J. ROMANOFF
Supervisor of Freight Operation, Erie Railroad, Cleveland, O.

'n“_ speaker said in part: A ireight station, dreight house, or transfer is only
as saie as the agent wants it to be.

Investigation oi accidents generally reveals that the real _causes arc carclessness,
lhuughlhmm iailure ta comply with saiety mlv.c tack of experience, and indii-
ference 10 unsafe practices om the part of

This latter cause is, as a rule. dircctly or indireetly responsible for the |u||m\|nll
unic caulitims or practices arvund freight ~‘lahm\< the ganp plank that s not

sectrad; the supposedly empty carboy : the or material
lcmpuran\\ aced «n platiorm or aisle: i sufficient help on hea <\upmcnls
and lnxk‘lh’lll_" improperly talanced truckhads: improper stowing., or load-
ing: the heavy <lu|tmnll loade] em tweaewheel truck when dolly shuul(l he used:
the slippwry plativrm that has not been satted or sandud: defective cqupmient ; the
handling o sheet steel. threaded valves or other ireight with sharp aaners or edges
withat gloves: the trucker who is carcless in his trucking in and out of cars,

'TIu- wmsibility for the 1-rcveuunn of accitdents rests with the agemt, and his
attitude reflected in the actinns of his supervision.  Accidents cannat he clim-
inmated witheut intelligent direetion and _the active couperation of every employee.
Couperation_ depeds entirely on the attitude assumed by the supervisiom and  their
ability to puint o2 te cmployees in a diplematic and impressive way what the results
from umsaic canditions and prarnm« are.

Here are a few safety suppestions supervision might well futlow:

1. Tic safety minded. wholcheartedly and enthusiastically.

2. Comduet safety campaiens with the same thoupht and intellizence that they
cotuduct ihwir statiom operation

3. Fliminate all hazardous conditions and practices.

4. Secure the cenfidence and respect of all cmplivees in order to get the neces-
[ary cooperation.

3. Consider the character of the person they are talking to and in selling salcty
make it persmal. Be interested in the cmployee_and his damily.  Make it realize
that saivty is of vital fmportance to himy e his cemplover. it alse tn these de-
pendent upon him.

6. A new employee should he prugurl\ jnstructed om liow to do his jllll saicly
and cﬂicn-ml\-. and during the pc-rnul of his apprenticeship shauld receive special
attention_from his immediate supervisor. who shonbl see that he is cmpled during
his training pesiod with a safety-mnded emplayee.

7. Supervision should prevail upenr cmplevees to report any and all vusafe
conditioms and practices repardless of Bow miner they think the may be,

R An injured etployee shotild et e permitted to return o work lllllll autluer-
fzed o do so by the doctor. The employee returning to work hefore e s able to
periorm his duties properly is only 2 hazard 1o himseli and to his felleay ctploy

9 A supervizor shuuld make intellipent use of safety pamphlets, bulletins, clr-
culars, slogans, awd rules,

10. Supervisim cannat sit hack and be zatisfied \\nh past activities on safety.
The job will it he finished wntil all accidents are and all circ s
making accidents possible are wiped om.
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Report of Committee on Non-Train Accidents
By C. F. LARSON
Superintendent of Safety, Missouri Pacific Lines, St. Louis, Mo.

The speaker said in part: Your attemtion is again dmﬂul to the fact that
non-train accidents cxceed buth train accidents and trajs scrvice accidents com-
bincd. \ccordmg tu the records of |hc Iuterstate Commerce Commissiun, 118 per-
suns were killed_in non-train accidents in 1932, representing 22 per cent of the tatal
killed: and 9417 were injured in tmetrain accidenmts the same year, representing
58 per cent ui the total injured.

h would seent that the main cﬂurl against non-train accidents should be carricd
on in the maintenance of way and of ut departments, since they
produced 77 per cent of all_ mailway employee accidents antside o train and train
service classification.  This 77 per cent s divided between the two departnnnts as

- folluws: 36 per cent maintenance nl way, with 3-"(- castmlties, a casualty rate

theteiore of 7.78; 41 per cent in ma ance of and stores, with 3936
casualtics, a camal(v rate of 6.94.

In plamning a c:mqmgn on non-train accidents it is the thouzht of this cmunittee
that particular attention should be directed to the four principal classes of accidents
in the departments affected.  These classes are as folluws:

Falls of persuns, 25 killed and 1634 injured, a casualty rute of 17.6.

Handling touls and materials. 3 killed and 2,949 injured, a casualty rate of 31.0.

Falls of objects. 7 killed and 968 injured, 2 casualty rate of 10

Hand aud Motor Carp (mrc and operation am-train only), 25 kilted and 730
injured, a casually rae Wi 79,

Al other classes of amdcnh. 56 killed and 3.116 injured, a c-wn:lll\ rate of 33.3.

"our cummiittee ag:un calls attention 1o lln_ fact that cye injurivs are nw sct
wut in the Interstate Commerce Cummission’s sta <, but are undoubtedly in-
cluded among other canses and should mdt be under-rated. j < tee the eves are
amoug the most scrious casualtics that industry must grapple with and, thereiore,
rules poverning the use of poggles in all hazardous accupations must be enforced.
Frequent check-tp with track forces should be made by roxdmasters to know that
scction and extra gangs are supplied with the requis ite nmber of goggles,  Me-
chanical department supervisors should be held to a strict accoamtability for observ-
:mcc of lhv: repgle rulc.

your B wemlld sugg the iollowing “Ten Poiul Program
for Qald\- Work.” to be a part of the daily thought and activity of every supervisor
amd safety Jeader:

1. Set a safe exampie, and otherwise show by word and deed an interest and
helief in accident prevention, and a will to pet resuits ig this icature oi the work.

2. Act promptly on cvery correciible and removalle unsaie condition ohserved
by or reported to you.

3. Lat no unsafc act or practice go unchallenged. but seize the oppertunity to
prevent the inevitable result.

4. Make it a part oi the daily game to find and camscl or correct the wnin-
formed. ﬂmughllus. indifferent. cartlt\:- or reckless nmx—-nullmmg saic metheuls of
wurk and giving specific \nmmgs ui hazardz and methords of tnecting them to
both ol aml new men.

3. Scarch out the cause or causcs and responsibility for cvery persomal injury.
and after finding the deiect in man. methid, material or conditinn, use the informa-
1w tewards preventing another similar accident.

6. Plan and oversee every unusual jub and the more hazardous kinds of regular
work,

7. Fuster the widest possible spread of interest iu accident prevention.

Keep the safety hurcau infurmed of safety ideas and mceasures adopted by
you which might be extended over a larger territory.

9. Raise the standard of ph\ncal and nxntal well being wherever practicable.
as one of the greatest factors in safety cfficiency.

10. Check up constantly your ewn safcty work and that of your associates.
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Report of Resolutions Committee

The report of the Resulitions Committee was then called for amd it was pre-
semted By Robert Scutt, Chairman, Directar of Department of  Insurance and
Atlantic Cuast Line Railroad Company, Wilmington. N. C
It Resadved by the Bafety Sectiom of the American Railway  Association in
Fourteenth Annual Lumcﬂlmn assembled a1 Cleveland, Ohio, October 2 to 4, 1934,
mchsive. that the thanks of the Assuciation be exterled to:
Lew R. Palmer. Conservation E cer. The Fyuitable Life Assurance
for valuable work in the pran'mun of railread employee casualty  statis-
covered by *The Green Book’;

“\Ir W dh.un i1 I':mu'wn l)m:ﬂur Bureau of Saicty, Interstate Commerce
Conu m, ifor his pres v of Comlitioms and l‘racticcg In-
valved in Certain Accidents "esti 1lul hy the Dureau of Saiety.” alo dor his
presence and offer of  comtinred  association and  couperation of the Furean  of
Safcty in l‘m'lh\rm;.' the work of Accident I'revention on the American l\:ul\\:l H

“The retiring Chairman, Mr. C. ). lLaFumtaine. General Saifety  Supervis
(‘na,; Nurthern Kailway. for ahly guiding the afiairs of the Section during his term
o} ufhce:

Al ather afficers of the Section for their faithiul and energetic services during
the jast year:

“Mr, F. M. Mctealie, Superintendent of Saicty, Northern Pacific Railway, for
his intelligent and umtir ng cffuerts a: Clainnan of the Program Conmnittee. lhcnlw

ihuting largely to tiw success of the l'uunu-ulh Anmnual Conventiom ;
Al aher Gmmmlu:s for their zealous work in, such a cammendable cause as
the conservatien oi human life and limh:

“The Managennit of the Hotel Cleveland for their cantribntion 10 the wdll
beingg and comiort of our membership and guests:

“Be It Furilier Resolved: that these resolutions be spread upon the records -f
the Secticon aad that the Secretasy traastit a copy to all i - thase recaguized herei

The report of the Resolutions Commiitter was duly accepted, and passed hy Illc
delegates i the usaal way.

Report of Election Tellers

The Chairnan then called for a report_of the tellers on clection of officers fur the
Section duringg the coming year, and this repart was presented by H. S, Corbin.
Chairman of Comittee. Mlantie Caast Line Railroadh as follows:

Chairman, T. H. Carrow. Superimendent of Saiety, Pennsylvania Railrad,

First Viee Chairman. }\'. M. Failing. Claims Attorney, Central Railraad Com-
jany of New Jersey Readime Company.

R Vice Chairman, C. F. Larson, Superintendent of  Saiety, Missouri Pa-
cific Lines,

Members of the Comuitice of nmxlmn.

FEastern Territary: 1. K. Cale. Assistant to Vice Presideat. Erie Railroad: and
Chas. E. Hill, General Saiety Agent. New York Central Lines,

Western Territory: 1. Fo Shedd. Superintendent o aiety, Chicago, Rock

Island and Pacific Railway.

Soutivern. Territury: Do H, Beatty. Superintendent of Sajety and  Sanitation,
Southern Railway.

Conunittee en Nominatior Izaiah Hale. Saicty Superintendent System, Atchi-
son. Tn-pck:x & Samta Fe Radlway. Chairman: C. i1, Blaketnore, Superintendent of
Saiety. Norialk & Western Railway: D. A, Klumph, Superviser of Safety and
Examiner of Rules, Pere \hrqmllc Railwa, 1. C. Munphy, Supcrintendent oi
Safety, Chicago, Burlingtem and Quincey l\1||ru.1||' 1. C. Yocnm, Manaper, Safety
Department, Chu-:n:u St. Paul, \lmnmpnln and Omaha Railway.

ADJOURNMENT

'l'”'l:';\’T)'-'I'lIlh‘I' ANNUAL SAFETY CONGRESS

HSTIONAL SACETY COUNCIL

Textile Section

Officers 1933-34

General Chairnan~Cusees Ho Eases, Lowdl Testile Institute, Lowell, Mass.
Uice-Chairman  in Charge of Program—lexamics MacNovvry, 81 Wallave St
Malden, Mass. i L.
‘iee-Chairmun—M. W. Herss, Proximity Manuiacturing Co. Greenstore, N Cl

Chairman—ID. K. Browx, Columbia Mills, Inc., Chicago, 1it,
cture and News Letter Editor—E. E. Prace. Ancrivan. Mutiad Liahility Tn-
surance Co., Boston, Mazs, B
Sngineering Committes Chairman—Pacn W Viers, Pheneanh Cordage O North
Plymouth, Mass, . ] )
Membcrship Conmittee Cluirman—E. G, Paniere. North Cnrelina Industrial Ceotu-
missien, Raleigh, N. C. )
Poster Committee Chairman—Fxes W, SEnt. Actua Life Insurance Co., Hartiord,
Conn. i
Statistice Commillee Chairman—). T. Troaxcer, American Dembers Corp, and
American Glanzstoft Corp.. Elizabethtm, Tonn,
Members at Large—
Arrues Bakeow, Armstreng Cork Co, Lanvaster, 17
Rezseen T, Fisier. The Natienal Association of Cotten Manufacturers, Dus-

ton, Mass. i
Wanter Heseineys, Natimal Association of Wl Manuniacturers, Tioston,

Mass,

TUESDAY MORNING SESSION
October 2, 1934

The opening sessim of the Textile Sectiom was called to order by Acting Chair-
man E. E. Place, American Mouml Liabi Insurance Co.. Boston, Mass., who
presided.  Chairman Place introduced G -canc Richn Sceretary. Richman Broth-
ers Company. Cleveland. Ohio, whe made a brief we ing address to the delegrates
ou behall of the Comvention City.
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