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THE TRANSACTIONS of the Twenty-third Annual Safety Con.
gress, National Safety Council, 1934, are published in two volumes,
The first, containing the General Sessions, the Special Subject Sessions,
and the Industrial Scciion Sessions, is presented herewith. It is sup-
plemented by a smaller volume conlaining the sessions of the Street
and H\ghway Teathc Section, the Child Educavion Secton, and Home

;::L.ly.

The large valume is being sent automatically to the Industrial mem-
Fers of the Council; the smaller volume is sent automatically to mem-
E:rs who are believed to be chiefly interested in those sessions. It may
a.50 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 others among their personncl, who may keep them for contin-
uous reference, the following quantity prices are quoted: 1 to 10
copics: of the lacge volume, §1.50 each; 11 copies and over, $1.25 each.
Copies of the smaller wolume, §.50 each.

THE PLAN OF PUBLICATION is the same as that fallowed for
the last three years. [t is a condensed record. The papers of tach
session or division of the Congress have hecn assembled, edited with
cate and discernment to eliminate extrancous matter and abbreviate
the lcss essential portions, and the concise remainder i3 presentcd for
study and relerence. Although not “complete” in the sense that every
word js reproduced, it is an interesting and valuable record which em-
pha:izes \the memorabls parts of rach paper or address. The original
manuscripls are on file in the Council Library, available for additional
relerence as desired.

Although the National Safety Council endeavors.to climinate from
d scussion at its conventions matters which are not pertinent 10 ity
purposes ot which are contrary o its policies, the Councit cannot ac-
ceat responsibility for the views expressed either in the papers pre-
scnted or the discussions thereon.
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feriug from silicosis. However, at least two types of sercite have failed to excite
significant changes when injected into amals,  JIxperiments witly this substance
are still in proaress.  Kaolin, an alumino-silicate of potash, has atse produced quite
characteristic chances i the lungs of rabhits. [Lut our present knowletduee does
not permit us to assume that silicntes as a class will produce serivus tissue damage.

Most observers now helicve that uncemnbined «iliea, or guarts, is paisonous to
the tissues Decause it is slowly dissolved in the flurds of the hexly. Certainly the
majority of the experituental abservations suggest a chemical injury, but it is dilh.
cult to understand how cnough of sucht an inseluble subatance as guartz could be
dissolved within eight houes to produce a well marked, acute intlanmnation, [
solubility were the ouly factor onc should discuver a imore acuve respanse after
the injection nf the more readily soluble silicates, hut such is not the case. Ior-
merly it was held that silica prodiced its effect mechanically. The hard sharp
quartz particles were helieved to abraid the Iwyr surfaees and exeite the forma-
tion of scar tissue as a manifestation of healime,  This theury is no Junwer emgnle
for when amimals are injected with other hard, sharp pacticles like diammmd, carbo-
rundmn or aluminum oxide, there is no inHammation and practically an formation
of sear tissue, Ultimately it may he shawn that the irritation of silica it due to
some wnrecognized property possihly related to its atomic structure.

\When quartz particles are inhaled they produce three specific eficets which are
nnt excited by any nther type of dust yet stutdied. “They alter the hehavior of the
pulmonary phagueytes; they stimulate the formation of ciccumscrilied nndules of sear
tissue: and they subseguently increase the susceptibility of the g to infection, espe-
cially tuberculnug infection.

Phagocytes that ingest too many quartz particles are killed hy this irritating
substance. As the cells die they liherate their burdent and scveral new phagocytes
come out to take it up 2rain. DBy a refictition of this peocess cnnugh phaancytes
accumulate so that many of them ingest anly a few particies. Under such circum-
stances the stimuits is nnt steougr enough to kill hat merely aceelerates” the mintility
nf the cells. They maturally tend ta leavesthe air spaces, enter the teuplsatic vexe
sels and accumulate it the Iymph nodes.  This process becomes niore rapid under
the intleence of the irritating silica and very considerable numiwers of particles
are consequently Jocalized in the novles.

After six or eicht years the quartz in the nades has caused a2 marked over-
growth oi the Rhrouy clements in these structures,  Ultimately the reaction develaps
to such an extent that the node is entirely replaced by a mas< of coarse, glaesy sear
tisste fibres, often several times ax large as- the priginal nde.  Such niwdulex en-
croach upon and compress the lvmphatic vessels. The deaimage systemr of the Jung
¢ ciinkeged and cifective removal of subsequently inhaled dust is geadoably dinanished.
Dust new accumulates arowned the lviaph vessels and sheets of sear Lssue develop
‘i this location.

These preliminary changes oo not eomstitute the discase, siliensix: the,  nvolve
only the lymplatic system.  The respiratory tissnes are nat appreciabiy affceted.
In prod stern N-ray films these preliminary changes may he visvalized as a thick-
eming and beading of the shadows cast by the blieed vessels tigrether with a. widens
ine of the shadmy of the, ront of the lung.  The o vessels are thickened hecause
the mest important iymphatic vessels couese through their walls,  The lendinge s
due to the minute nodules of silientic sear tissue in the Iymph nodes within the
hig,  The roar shadow is witdened hecanse of the silicotic reaction in the lymph
wdes i this  location,

If still more dust is inlialed it can no longer be effectively earricd off throush
the Iymph vessels. The pbapocvtes now carry it inte the walls of the air spaces.
Qften the cells group thowsetves it uadules (it <aomctines they 2re scatteewt. ITn
these focations the silica again stimulates the formation of scar tissie,  The result
ix a pencral thickening »f the ~epta hetween the spaces and nadulation throuihout
the functional portion of the long,  Vhis change seriotaly interferes with {unction
as interchange of eas cannot take place throuch the thickened walls of thie air spaces
and the tissues lose theie normal clasticity,  less involved aie apaces dilate and their
walis stretely, produeing the eondition knewn as emphysema, which is alza incom.
patihle with effective respiration,

With the formation of silicotic nadules in the functieming parts of tin: lung the
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disease, silicosis, ts said to begin. On the X-ray film -such nodules cast clear cut,
rotma shadows. As they increase in number ami size they lib* unt the formerly
accentuated linear shadows of the blood vessels. In a well marked case Imtlt lung
fields may lie thickly seeded with hundreds oi such shandy defined, rounded. mxlular
shadows. Where there is emphysema, often at the liases, mi markings are visible
anti the film -appears black.

The condition of silicosis is a progresoVe wile and it continues to develop after
a man lias left Ins dusty occupation. Serious results only follow, however, when he.
leaves with many nodules in the huig tissue itself. As such nodule* increase in sire
they replace important ftiuetimal elements. Obviously the emuimivd growth ol
only a few nodules situated in the lymphatic system could have little chcct other
than to increase the obstruction already present.

Tile serious part of silicosis is its frequent complication by tuberculosis. Tltis
may arise from reactivation of a prc-cxistant latent infection or it may result from
a new infection from without. The danger «£ iufectiuo increases with the amount
oi silicosis present. The course of the infection in die silicotic is usually chronic
and it often fails to produce characteristic symptoms for month* or year* after its
onset. Many times it is accidentally discovered in routine X-ray examination of
groups of active workmen. However, evidences of disability arc much more marked
in silicotic individuals with infection than in those with uncomplicated disease. Occa-
sionally tuberculosis may run a very acute course in the silicotic subject hut tltis is
also true in other persons. The cause of the susceptibility of the silicotic lung to
tuberculosis is not perfectly understood, hut it would seem that the action of the
silica on the tissues creates a medium favorable for the growth of the bacteria.
The tubercle bacilli multiply and a slowly progressive tissue reaction ensues, but
the usual clinical symptoms oi tidiercuiosix are often held in abeyance ior a long
time because tltc chances for absorption of poisonous products of infection are mini-
mized by tlic obstructed lymphatic system, ft is also jmssiblc that some of these
poisons may lie absorbed on the silica particles, as Cummins has suggested. Ulti-
mately the iuicction gains the ttpjicr hand, symptoms develop and death front tuber-
culosis ensues.

The only other, type of dtut which is generally recognized as a cause *»f severe
pulmonary injury is asbestos, a silicate of magnesium. Thi* substance is fibrous
in cliaracter and is more readily soluble than quartz. Apparently the tVntvctive
igipcr respiratory mechanisms seem inadequate to prevent the inhalation of many
such fibres ami even quite long riics may penetrate into the finer bronchial tulics.
These structures have irregularities in their walls which seem to hold the fibrous
dusts, fit tins location tltc asliestos particles arc surrounded anti ingested by phago-
cytes. TIltc cells do not scent to he particularly irritated for they arc not espe-
cially numerous nor do they migrate rapidly into clumps a* in the case of phago-
cytes dealing with quarts. Apparently most of them carry their burden of usftcsio*
fracments directly into the walls of the tidies in which they lie. The mildly irri-
tating dust sets up a proliferation of the connective tissue cell* in the wall* result-
ing in collar-like thickening of the tidies. Contraction of the new cntliuartivi; tissue
narrows or closes the tube and thereby r.hitts off the ingress of air to ihc more
peripheral air space*. These *i*aecs then collapse, a condition known as atelectasis.
This in itself it a cause of fibrosis nr scarring of lung tissue. The result is a fibrosis
of mmiomu* relatively small arvns in the lung due U* the collar-like constricting
fibrosis nimut many small terminal brnnehial tidies. The lymphatic system seems to
play little part in disposing of asbestos dust antL.-.-r insignificant amounts of this
dust are found in the lymph node*.

Xot a few' cases of ashestosis «Hc of tulwrculosis or brouvlunmeumouia hut the
prevalence of the former iufeclinu i* probably much less common than in silicosis.
Surveys of large groups of asl>e<to* workers fail to reveal such a high incidence of
tuberculosis as found in similar studies on silica workers.

The inhalation of unusual amounts of non-siliccous dusts apparently fails to pro-
duce significant alterations in the lung. It is of course possible (hat injtirintis ones
may” ultimately he discovered, hut none are recognized today. The tion-siliccous
particles enter the lung and are ingested by phagocytes as in the case nf quartz.
The veils arc not*'stimulated In move very rapidly anil as a consequence many of
them remain within the air space* for a long time. Some, particularly those con-
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uiimut; relatively few particles, make tlteir way inin {lie lymphatic *y$lcm ami accu-
mulate in the lymph nodes. In sufficient concernration, or pcrliaps In-cause they are
mixed with small amounts of silica, they set up a low grade, umi-progressive chrotiic
inflammation. But this reaction result;}) only in a little thickenini' in the lymph
nodes and about the lymphatic vessels. The lting tissue may be variously pigmented,
black from coal or red from iron. Init there is no formation of scar tissue that inter-
feres with function. The suscaqitihility to tttlicrculnsis of the iicrsou with such pig*
mentation is not increased lint it is apparently quite definite that pneumonia is
unduly prevalent in coal miners and that chronic bronchitis results from the inhala-
tion of cement. The X-ray films of men working in nou-siliccons dusts shows either
nothing at all or a inure or less marked accentuation of the linear shadows east by
the blood vessels. This, of course, is due to the chronic inflammatory changes about
the lymphatic trunks in walls oi blood vessels.

The effects of mixtures of free silica and nun-siliceous materials are (css clearly
defined and should receive more serious attention. It would seem unwise to assume,
as has been done in the past, that the non-siliccoui substances serve only as inert
diluents and that only the quartz eonqtonent of a dust is of significance. Experi-
mental and clinical data are accumulating which suggest that at least .sonic other
dtlsts may materially modify the action of quartz, both in its capacity to produce
nodular fibrosis in the lungs and to increase the susceptibility to tulicrculosis. For
example, animals inhaling heavy concentrations of a mixture of equal parts of pure
silica and hematite dust for eight hours a tlay over a (tcriixl of 14 months have
shown not even the slightest indication of nodule formation in the lung. whereas
pure quartz dust, inlialcd for only two hours a day..produces definite nodulatiou. It
also seems to lie true that animals inhaling such a mixture arc much less susceptible
to lulicrcnlosis titan those exposed to pure qtrartz. In the case of the human iron
miner, some lungs show definite silicotic nodulatiou. others only a very few nodules
ami many no nodules at all. All exhibit heavy deposits of iron particles with a
eelinfar connective tissue reaction. When these findings can lie correlated with
chemical analysis of the lung tissues and the approximate amount of rock work
which tltcse miners have performed, some relationship Itttwcctt the exposure to
silica and the fibrous nodule formation may lie established. Tultcrculosis in these
iron miners is apparently less prevalent and much less severe than in men exposed
to pure silica. What has been said of iron miners is also prniltaldily true of inuitdri
workers and coal miners, it is generally accepted lliac men in the latter occupation
liavc less litlicri-tilnsis than the average for the age period: Cummins *liews that
they have the infection but that it is so atypical and heuigu in its manifestations
that it escapes diagnosis.

Mention should also be made of mixed dusts like certain slates ami granite
containing large amounts of free silica in comtimatum with silicates. Experimentally
these substances behave atypically and do not produce nodular fibrosis unless there
is complicaliiig infection. The same may also he true in human beings. Unques-
tionably such dusts arc capable of producing typical silicotic nodules am; they pre-
dispose In tuberculosis. From a theoretical standpoint they shmihl receive modi
more intensive study to clarify our views on the whole subject. At the present tune
it appears that the action of their quartz component is modified and partially neu-
tralized by the other substances which they contain.

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

By STUART W. GURNEY and DAVTD S. BEYER
Liberty Mutual Insurance Company, Boston

The speaker said In part: A number of our states luivc had references to dust
elimination in their labor law* for a good many year*, but tio state ha* as yet
thoroughly enforced these laws. The codes of five states which we investigated
provide that grinding, buffing and polishing wheels should be exhausted, although
two of lhc states exempt from these provisions wheels on which water is used.
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taining eclatively fow partiches, make their way into the Ipophatic sistem awl accu-
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Jdefined and shouhl receive imure serivus attentlon,  [L woulil secn unwise 1o aasmne,
a4 has been done in the past, that the nou-siliccons substances serve ouly as inert
dilvents and that caly the quariz component of 8 dust Is of signilicuce.  Experi-
montal amd clinidal dtata are accwmudatiog which suggest that at lest smpe sther
dusts’ nay materially modi(y the aclion of guactz, both i ite capacity 1o proline
molutar fibrosis in the lungs and to increaae the susceptibility ta tulwercubnsis,  lor
example, aninals inhaligg heavy concentrations of a nxtare of ol parts of pure
silica awdd hewiatite dust for cipht hours a day over a perixl ot 14 wwnths have
shona not even the slightest indication of nodule formation fiv the Jog, whereas
pure quartz dust, inluled for ouly two hours a day, produces defini

ite nudulation, 1
o rcoms 1o be true that animals inhating such a mixture are viawh less susceptible
to_ tubcreulnsis than those exposed 10 pure quartz, Tu the case of the havan iron
miner, sonw lungs show definite silicone nudulation, othiera only a very few nodules
awl many no nwdules at all, Al exhibit heavy deposits of iren particles with a
celtular connective tissue reaction.  When these findings can be corrclated with
vhemical analyais of the lung tissues amd the approximiate ammunt of rock work
which these iers have perivrmed, soe relationship between the expusure 1o
silica and the Blrons nodule formation may be established,  Tubereulosis i these
ireay miners B8 appacently fesg presalent and seh less severe than i men exposed
te pure silica.  What bas heen saild of iven minees is also probably wrue of fonudrey
workers amd cnal miners. [t is geocrally accopted that men i the latter nccupatiog
biave less tnberculnsis than the average for Lhe age period: Cununius belicves that
they have the infectivn but that it is so atvpical and benign in its nanilestations
that it cscapes diagnosis,

Meation should alsn be made of mixed dusts like certain slates aml granite
containing large amounts of free silica in combination with sificates.  Experimontally
these sub~tances hehave atypically and do nnt produce nodular hhrosis waless there
is complicating infection.  The sane wmay alsa be truc in wman beiugs,  Usigues-
ticmahly such dusta are capable of producing typial silicotic nowdulez anid thwy pre-
hispeise 1o tuberculodis,  TFrom a theoectical standpoint they shoulidl reccive nwch
miwre fotensive stinly to clarily aue views on the whele subject, At the prewent time
it appears that the action of their qguartz component is maodificed amd partially new-
tralized hy the other substances which they contiin,

Using Exhaust Systems and Respiratpry Equipment
To Protect Workers Exposed’to Dust

By STUART W.GURNEY and BAVID S, BEYER
Liberty Mutual Insutance Company, Boston

The speaker said in part: A number of our states have bad relerenees to dust
clunination in their !abor laws fur a god nany years, but no stale has as yet
tharoughly cnforced these laws, The cudes of five states which we investigated
provide that grinding, bufling amd polishing wheels should be exhausterd, ahil:ough
twy of the states exempt from these provisions wheels on which water s used.

Dust in Indusiry

This seems ill-advisal, since a stinly of wet amd dry rrinding in Cunnccticut by
Winslow and Girconburg has shown that twe application of water dovy it iy aV)
nwant climinate the dust hazard. .

It way be eomarked that, with cverything clve opual, 2 high statie sition welt
give A higher volocity 31 the poivt of origin of the dust, Tume or gas than o Iva
one; but this akme 35 not a micasure of the clectiveness of any exliunt s-\-h:ll
Wiseonsin has adepted. the principle of specifying 2 limit to the !mmln-r i e
particles of respirable size per cubic foot of air.  Alter all, this is what we ave
primarily interested in, to keep the dust comtamination down to a point whoe it
will st be harmiud,

Thes variations and conllicting provicions in state coiles merely reflect the gem-
cral fack ol awthoritative stambards, It is accordingly fortumate that definite steps
are naw belng taken by the Auwciean Standards Association te develop the propa
basis for such ecadex.  There are Iwo cummitiees working on this problem:; the
Ventilation Code Commitice, spansored Ly the American Sociely of Heating & Ven-
tilating  LEaginecers, and the Exhaust Crode Commitlee, sponsored by the Inler-
natiomal  Association of Industrial Accitlent Reards amd Conunissions. Tt is alw
arranged 10 appoint sub-commitices to take up five specific subjeets:  Ahradive
cheaniug, chromism plating, granite omting, rack dritling, and spray ceatine. T
addition, a Sub-Commillee on Fundamental Principles of Design and Operatisn aned
Maisitenance of Exhaust Systems will he appointed.

The (wo most important considerations in an effective exhaust s-stem are:
1. Velocity of air flow; 2. Arrancemeont of the inlets ([rom the standpe.ut ¢! nene-
tiess to the dust source, shape, cic.).

Many an installation that is otherwise all diglt lails to renine e dust s weess-
fully mercly because there is nol enough air being deawn Hirough the systen In
a serics of tests that were condlucted wader actual warking conelitions by “1'h. mleers
F. Hatch, Departinent of Industrial Hygiene, acvard School of Puldic T bl
a machine used in dressing stenc was cmpluyed, and it was noted that with a0 air
fiow through the hord of 230 cubic fect per mimule, there were over oue lanelred
million dust particles in the sorrounding air.  \When the aic flaw was increased
a little over 250 cubic fect per minute, the dust concentrdion had Jdrapgaad 1o faly
millio, 8 marked improvement.  As the air tow wae further incevasal, the drop
in dust concentration was relatively slower, aul it tonk a volwae of alvin 380 cubic
fect per minute 1o bring the dust concentration dowan to jen of Gltevrs million panicles
per cubic foot, which was considered reasonabdy safe {foc this type of dnt,

It is accordingly possible sonctimes to take an installation that is nnt satis-
factory aud, if the remainder of the systan is well desipned, by miercly spoding
up the hlower or adding a larger one. to hring about the desired resuhts,

Another yery important consideration is to get the inlets ol the exhaust syaem
as close as passible 1o the source of the dust. The drop in efliciency as we pet
further away from the inlet is really surprising 10 one who lras not studiet the prin:
ciples inveolved. It should be renicmbered that if we have the open ened of an ex-
haust pipe or air duct in operation, the air temds to flow in from al® <ides, even
from behind the opening.  As we mave away Irom the cod ol the pipe, the vobcily
denps very rapudly, so that cven at a distance of five inches from the hood 1he
velocity may be less than 10 per cont of that richt ar the hond dulet,  This ic the
nunt impoactant consisberatinn 10 keep dnuiml and ong whicl is frequentle loeg sy
ol in designing exhaust systems. [t is wot mcomuum 1o see an exhanst indet 3 fow
inches in diameter with which the person making (he installation hoped 1o deaw
dust {rom a distance ol several fect, bt the air low even a oot or two away fram
the catirance to the inlet may he negligible.

Stilt another bupnriant comsideration having to do with the design o the ju'et
is the adbition of a Hange. The efect of this Nange ix 0 cut slawn the air that
would flow iu from hchind the openine. thus deawing it nearly all from the front,
Thus the efliciency of the aystemn is substantially increated aud the <«cnpe of the ex-
|t:m§l extended appreciably. without incrcasing the power consinnption or offierwise
adding 10 the cxpense of keeping up the systen.

. There are also other consitdlerations of perhaps leascr bmportance. For example
air camot be "pulled” from 3 distance by merely dirccting an exhaust pipe toward
the point in question, but it can be “pushed™ or bluwn, lircctionally, for a comider-
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larze groups of workers hy disenvering carly not only nccupatimal cliseases, bt
mwany other conditions that zo undiscoversd until the worker it acutcly il or Dbe-
comes disabled.  Tf the varions contations eowditions go worecognized others bee
come injccted, therehy eausing serious eceustomic loss, as well as cmdangering the
bealth of 3 zroup of individuals.

The information ohtained feom physical examinations alferds the medical super-
visor the opportunity to make certain that cmpioyees arc engaged in snitable work
nut of which they are celting maximum resulis, to enrrect the cffcets of imde ex-
posure to harmiul cnvironmental conclitions, and generally ta lessen all occupa-
tional hazards. As a public bealth mweastre, 1t is impossible to nver-cstimate the
valie of periodic examinatians in establishunge interest in sickness prevention,

The sct-up of a proper program [or medical contrnl of workers expased to dust
depends upon the munber of employees involved and inclividual piant conditions,
A series of articlex winder the title of ““The Modical Department Manml” by De.
Hart . Fisher, appearing m current sumhers of “[nduxtrial Merdicine,” wives a com-
prehensive acemmt of the organization and operation of a merlical department.

1. The cstablishment of a mecical department with adequate facilities and med.
icnl persammel who have qualifierd in the field of industrial medicine, A process
analysis of all operations in the plant showld be made and the medical supervisor
should list all possible health hazards and familiarize himself with their physio-
lnaical effects. [ necessary. he thould conrluct research studies to deterinine the
harmiul effects al new substances intreclticetl inin plant procesees ahont which little
ix knmwi.  In cooperation with ather departments, he shiounld investizate the extent
of the hazards amd devise measures of control,

2. The routine sxamination of all applicants for emplavnient. The procedure
shauld include 2 detailed histney of the applicant’s previaus illne<ees and aceidents
classified under {a) «liseazes of clildhond, (h) ceneral infectinuc discases, (¢)
respirntory discases, () venereal diseases. and (e) accidente and resuiting physieal
deicets. A detailed hictore of previous accupatious tmzaged in is very important,
A mere statement of the type of industey-in which the applicant was enwaged has
eliglit valne. if any. The exact dutics performed in cach occupation should he
nated aned information ascertainerd as to the probable length of expocsure 19 hazard-
ontx substances,  Aflter the histery has heen taken and a phetooraplt for identificas
tiem purposes (if part of rowtine) is made, the applicant should he directed to the
examining room where he is insiructed tn remove his clothing iae nhysical exam-
inatirn,  This examination should he made as complete as is considererd necessary
tn cdeternine the applicant’s physical condition.

1i the applicant has beem ar will De exposel te duets which fdiace lung dis-
cases, an N-ray picture of the chest i an impactat part of the examination.  This
pact of the examination may he referredt to an experienced  roentuenclouist, as
the: value af this methad of dingnasis depends apont the tyiwe nf pictures taken
the cxperience nf the reader who interprets them.  The examiing physician aisn
may nceed additional infeemation ahtained by labeeatary  analvses of the hinad,
sputum, and the vrine.  These aids ta diaenosic should be peovided e made avail
able when desirable.

3. The rating mul placement of applicants,  In eonperation with the pertonnel
department, the applicant should Gie rated and placed, net cady o bis training and
past experiences, hut alse o hix physical aned mental abilities tn il vaeanecies oaceur-
ritte from time ter time. The reened of his nhysical awl mental examination should
he the eonficentinl pronerty of the merdical department,

4. DPerindical physieal examinations. The frequeney of perindical examinatinng
necesearily  must depend upon  inedividoal circumstances acenrding ta the need for
such  examinations ax determined b the supeevicing  physician,  Where physieal
examinatious are made for the first time, the emplovees of lang standine shauld he
wivenw amnle cxplanation of the henefits of suel examinations amd he given assur-
ances that their johs are «ceure.

5. DProvision {or the disabled, Fmnplovees who develap disalilities durine the

conrse of emplovment chealit he re-assienerd to aceupations whieh will nat interfere
with or aggravate the disahility, or they should Le provided for in ather ways,

ADIOURNMENT
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i like Inigs caused by I>« iulialalion of asbestos ilun, ha# already been drierilk-d
14l ill its clinical anil rociugi nngranhic manifestation* lay mirsligaltir* in oilier
. noirin. Mil elate. n« studies haic Ivon rcimrled in the United Stales. Ccinenl
'n-r. ntin.1 contains about 21 |vr cent combined silica, has been studied, and tlie
iieela nf tile inleilali<Mi by workers has been discussed, here. In March, IMJ,
nics.cn, ol the United Stales Pnltlic Heallli Service, reported live revullt ol a
intly eiudm’lcil aini-ng Iri'innlilc talc anil stale worker*. The stale ilnst lo which
IIOC workers were exposed consisted mainly u( silicates. there being lot llian
per n nl nf ipi-vta in the du#h The talc wat a hydrous calcium-magnesium silicate!
JiilK -la |nr cent laic and 45 jut cent Iremnlile, with no ijunrti prevent. Tlie
emit* id Ik- ‘mHilly yfcincil In indicate a relationship lietu'cen llie amount of dust
ilialcd anil the elicit id this ilnst on the limy* ni Workers. -

\l,titli>.,1 SImIL-i. Kivrnily. laiua ami Vane estimated that lliore are some
tth.uai melirs tuinyiil in llie mining, ipurrviitg and manufacturing industries
| iliiv rnunlry in tvhirlt an exposure In silka dml lo a liarmtnl degree ii eu-
iilul.  Their analysi* nf mortality experience of hcctvc life insurance companies
.r tin- lierin<l I'"*la- >2fi should that llie aeliul mortality from respiratory lulier-
iilnsU anuiitk llie silica cxpoM-d |>vrsnus was alnmi ihree links llial of n nun*
lira dust group. it (me fiOiiiliri ifieir data Inc certain occiiisiinn)* in metal
tines and granite ami sandstone ipwrrics. ik'ciijMlinni Lumen In lie exposed In
si’li rtinei.ntralM«is id lia/.irilons dusts, then the romiiarismt it nmre slrikiug, since
u actual dt.illis among these workers was found in Ih; ten times llial of ilk* ex-
iCled drailn. More detailed Malisties on octnpaliiata) mortality as ri'lmrlcd hy the
i ei'lrar-fi'ikral of Togland am) Wales (1921*192.1). and smnniarurit by liritfen.
i“« tI*r high rale id 1.KSii |kr IOU.UX) for tin amt copper milk'rs, while the rale
or "all occupied anil retired main” was only 150. Other occupations with silica
spo.-nirc showed an excess.

I-Vont the evidence just presented concerning llie injnrions effects proiluced hy

it inftalaiiiai of rerlain dusts, ii is apparent that a knowledge of the proiicrties
i a gimt ilnst which ilelermilie it# rapacity lo produce pulmonary pathology is
'~j-ilis.il.  Nu-ik'roiis investigations of the industrial dust problem imlicale that

mi-e properties are the rbemteal ami mineral.igical coin|vnsition of the dnsl. its
imMiration in the iiulnsfrial annnspbere, ami its particle sue.

In an earlier |mrlim o( litis discussion evidence was presented which indicated
at a tluli- rclatinu existed hclwecit itiorhiilily and mortality rale* frinn various
spiralory diseases ami the exposure to certain dusts ill industry. lit the study
the dust liarard in the yraniic culling iikUistry, it was definitely proved that
ire is a ilircil relation bclivK-ii the magnitude nf the dust exjmsure and sickness
<d death resulting from lulnreiilosis. ft is guile eviikut, as a result of these
lidii-s, that the remedy of live this! evil lies in the effective removal nr suppression
the dnsl in concentration considered safe. However, no set rules may be estah*
bid for the meehauical protvetimt tu lie iiisliiulcd in an attempt to control Indus*
d dii-t. specific cnndilimts encmmiereil in a plant will determine tlie type of
mOrlion to ¢ ciuployeil.

The nroieeiioit of workers against -certain dusts known to lie toxic may at
Mrs lie aciuinplislici) 1>y the snhsimninn ol a non-luxic material for the toxic one.
ic r.va. iplc ol such a procedure is the imssihlc use of a melallic ur ulhcr lyjse
arlilic *1 ahrasive for land in the sandblasting process in those operations in
iich it s not essential to use saint, a snintancc high in ijuaru control. Again.

metIn 'lieal enclosure of the dnM-crc-Hing process also serves tu pridcct lhr
-rker. m excellent illusiraiion of this lylie of prnk'Ctiun is aiTorticd hy the

-Inn sandblast barrel used in the I'lcaning ol small nlijjects. Sometimes i| is
siil.lt- to 'protect the worker by the substitution of wet fur dry processes, as wcl
dik'd 'Usivad of dry. In one instance, in tlie Rranitc cutting study, previously
Mti'ikd. an i.peralor using a diamond point tool worked llie stone' wet; tbe
midling dn.t amunuted lo 22 iiiillirui pariivies |u'r cubic loot. The same (iperalor
is tbi'ii inpiv-ird In work llie sloiile dry: as a result, llie amount i*f ilnst rrached
| biyb figure oi 45 million parlick-s |*-r cubic foot. In tlie wriviue of a.liesloi
di ii has lk-rti possible to rrdiirc slitt aiuounl of dust in the air by wef weaving
i-ov-ii-urili of llie anioiint present ulnu (lie process is conducted by dry iiielliiMIi..
i-ilicr example nf this procedure in allaying dust is the use of a #pray of wafer

fowrrv iviiithi

in lcyiier ami jack-leinimer drilling in liaril risk, alllmugh the imw type *d Kells'
dust trap is now hmling much favor fur this kind id work.

The Kelly trap daunts of a mclal chamlier tk-sigued to eiKinsc llie drill steel
at llie rock surface. No nllvmpl i# maik' to sivnrc a iiKclianical seal unit the
rock nr Iktwvvn llie tru]i and tin- drill >Ui-l. llie du-l is reinoved hy an ad
stream and is carried iulu an exhaust system conm-clrd lu the trap. I'.uiik-
dn.l [iartieles through ofu-iviigs U-iwix-u tin- oikun rock MiriaCex sin.l the trap
is prewillvd hy llie air seal prisim-cil hy the iulloiviiig air. Tests made on (hi.
Irap under actual working conditions show dial ilw dint coiueulraiiiui at the
worker's lirralhing nine may lie kepi down in less than 10 million parliclcse<j*er
culiic foot with a MI cnhic (mil [H-r miimlv rate of air llim- through the lusal. 'l hi#
trap is a step-(nrvrjiid in ilk- profram of dint feuvn it; Inmvver. in niulirgrnmi’l
work, such as in mines ami Mitmais. there is still the nwil in solve tin- pnddeni
of ciiinpael dust tlbpissl eipiipilu'lit.

lu certain eases, such as in tin- samlhlastiug of large castings in sandblast room.,
llie praviiid®.safeguard to tlie ivurfcer is In provide him with a ma.k or helmet

of llie isisiliv't air pressure type. In the sandblast invvsligalinii pfevioii.li iikii-
li.ak'd, i| iv,s found llial ivlk-n hour 5 In 6 cubic feet nf practically dtisl-frec air
per iiiinuiv arc siippHctl lo the licfim.l. the worker rereives ideal prutcclion. Hi'ie-
ever. mic must always hear in niiiiil llial the ultimate criterion of proteciimi should

ipiamily of tlie air supply ilscll. .

In most ilitsly iirnccsses. Itowevcr. ilk* mo#l effective uic.iu# oi do-t eUmiiiaiii’'n
are by live use of properly designed exhaust ventilation systems, Siuee in mail}
instances it is iliflieull. costly, amt at times an unnecessary procedure In rinn-ve all
the ilnst "in Ihe vicinity ol a worker, wi- in-eil firsl in ikli-riuiiie the minimum
amount of a certain'iinst which llie nurker can apparently tnkrali- with iiupiiuil.i.
Such uiforiiialiiHi can Im made aiailablc hy tlk- type of studies carried mil by ilk-
Ptdilic Heallli Service. For exampfe. in tbe granite study already referred to. ii
ilnst at tlw Iwealbiug level of alx-nt ID million pariivies |o;r -cubic (not t\V5 |ier mil
free silica). . *

Studies of dust removal devices listdin granite cutting plants at Ilk- time ibis
work was cmnliiclcd sbuirei! llial a linear velocity oi 15110 feet per minute a.
nu-asiirvil fiy an aneiinuneler at llie face oftbe diist-removal biaut. iviodd keep llie
diisl at ilk- Lireaddog lend to an anuwHit less tliau Ill million particles per cubic ina

A word slkmld Im vaivl CiMCuvriniig personal resjiiralory protection against ilints.
It lias already lein slinun that in the use of |K>sitive pressure r.'.piralufy device*
in saiHllilasting. it is important tn bare a well-designed device supplied with abml
fi cubic feet of dnsl-free air Jicr ininulc to give fnIf pinlmini! Ip tlie worker.
Willi referince lo respirators uf the filler t}jie. iheft- it eiill ioo. li i.. lie accnmpli.lkd
in die design of an efficient and comfortable mask for cnniiminus ti'i-- Of great
value are standard nirlfiodl for the testing nl the iTncicncv of respiratory pm.
till’ll! devices. Hrinker advocates testing a tlcvire again.i the particular ilu.-t
which the respirator is tn eihoniiter. these tests lo in: made Isoil in tin- lalmral»ri
ami noih-r actied iuditslrial ciouliiiiuis. lie itirtlicr suggested that .-nine impartial
agvney Vismbl i<*liliut such ti-.is ami certify [Uc device# for imm.irial u*e. die
work Iking dime ini a cnsl liasis. Tiw U. S. tlurean oi Mine# lias prepared sacli
a sclhiliile fi*r testing and approving respirators.

f tvj.li |u sires# the impurluiirc of giaal imii#vkeeping ill the effort tn cnodc.i
the iln.l haiaril. (mol tuiiivekeeping should ink only imply the removal of aeciiimi.
lalvil ilnst alsnit a workroom hot slhintd al#n embrace eAtcoot m:iinlv'o.ioix
mlust removal device# anil respiratory protective cipiijnnent. Sy.ivm.ilic ui*|ierii,.i:
of all dust suppression eiluiluiieiil slomlil Iv an axiomatic principle in every ifnstx
industry r’itfier than the msiu] alleiitiou whicb it now reeiivet in many insianeet. '

Report of the Nominating Committee

The clnirtnun calkil f«*r ilu? ri-ittiri ni llie .Vimmuhiiji CaihiimUv at iltii
aitii iu\y (iiTitvri fur the >cvtu*a In >crvc 4wwp tix* viuuin® v%*ar were timiitiuiie!
'mJ Klvetcil at hilhiwti



THENTY-THIRN ANNUAL SAFETY CONCRESS
NATIONAL SAFETY COUNCIL

&

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

Chairman—LC. 1. LaFouxraine, Great Northern Railwar Co. St. Paul, Minn.
Firgt Jice-Chatrman—H. A. Pantsn, Chicaco & North \Western Railway, Chicago.
Second ice-Chuirman—\V. H. Fawixe, Central Railroad nf New [ersey,
Sceretary—]. C. Cavisrox, American Railway Association. New York City.

oA complete: report of these sessions is published by the . Awerican
Rutlziuy Aseocivtion i a honklet entitled, “Pracecdinus of the Faurteenth
Annual A\lveting of the Nafety Section, Cleveland, Qhin, Qctnher 2.4, 19317
Cupice of the Donklct are atvailable from the Associvtion of hnerican
Railreads, N. Y. C. The follawing is a condenscd: record,

TUESDAY MORNING SESSION
October 2, 1934

The apenting sessinn of the Safety Scetion, American Railwar Associatiens—
Steam Railroad Seetion, Natioual Saicty Cauneil was called tn order by Cluiirn.an
. . lalumtaine, Great Northern Railway, 3t Paul, Minnesua, wins presided,
The invoeation was delivered by L. G. Bentley, Chesapeake and Ohin Railway,
The repart of the Sceretary. J. C. Cavistonr, New York City, in which he outlined
heicfly the activities of officers axl stanvling commiittces durine the last year, was
reard and approved. The Chairman then presented his amual report.

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

Great Northern Railway, St. Paul, Minn.

The speaker said in part: Let us go hack for a moment to the resolution adupted
at_our annual mecting in 1924, which set a goal calling for reductivn, based on the
1923 revord, of 35 per cent in casualties to cmployces on duty, Class [ railroads, by
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pacts under traflic. as more and more is depasiteed, until eventmally the wheels of
a passing train are hfted up aud over the eail. Highway repairmen operating road-
scrapers arc tomctimes careless or ignorant nf these dangers, Track furemen should
make it their duty to advise all such persans of the possible conserquences of this
danzerous practice. .

So far very little has been said about inspectinng. [t is, however, by resulae
andd careful track inspections that incipient rdancers mayv hest he found aned cor-
rected. The trackmen, the foremen and the supervisoes should texin most carefully
the men upon whom they are to rely.  With sections rapidly beeoming leneee and
longer, it is not alwawz possible for the foraman tn supervise his gang amd also
patrol his track. The track intpector therefore hecumes the Arst line of defense,
He must he able to think cleariy and rapiely ‘in whatever emergency may arise,
always remembering that the safety of the train scevice rests in his hands.

Moreover, the foremnan bimsel{ must be ready at all tinies of high wind, heavy
rain, or any unusual weather comditions 1o patrol his traclk., and te him is given
the power to preserve the lives ai passensers and trainmen, and to him is given
the privilege of speeding up the wings of transportation,

WEDNESDAY MORNING SESSION
QOctober 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 conmittee for the vear 1433
again shows a slight reduction in the number of accidents and fatalities at railread
hichway crassings and a substantial reduction in the ntunber of injuries for the
filth ennsceutive yvear since the vear 1928, The reenred ix as follows:

Year Accidents Fatalitice Iimjurics

1928, . 0ueiennanns ereenes 380 2,508 6467

1933, . i icrerenonnans 3215 1,511 J.0u7
Reduction .. ........ v 2.363-(44%0) 1037 (419%) 2970 (44%)

Caswaities during the four months of fune, July, Aungust aml September in the
Carcfyl Crossing Campaign, comparerl with the same period, 1928 to 1913, inclusive,
wefe as follows:

Yenr Actidents Fatalities Injurics
b ¢ S ceees  hai 858 2002
1920, iieriieennrrenneass 1837 749 2,140
1010, .... evrearreonny vese 171 0 1.503
1930 . . ievnecennnnenioenas. L1031 J04 1,190
1002, . virennnancacannanas {99 432 1.022
)L X X ] 491 1.124

It wilt he noted that automehile repistration in 1933 was 23.327.290, amd repres
sents an increase of 1.4 per cent nver the preceding year: this is quite comparable
with the number of automohiles repistered in the peak year oi crassing accidlent
casaltiow.

Gasoline consumption, which is a fair harometer of automohile use, was 16,0235,-
562,000 gallons dueing the year 1933; which is ail increase of .a trifle less than 2
per cent over the preceding year. The increasing uso of smaller cars with ereater
mileage per gallon of gasoline, indicates that the traflic over and aeress railroad
tracks was fully enqual to that of 1932,
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which ene is to teain auother, [n xalety.- it is konwledue of safe practices.  Thoese
are shown by the eattses of aveidents and by Job analysis. \When safe peactices are
reduced o writing ther are susually called nusles, ur at least they are cyunadent o
rudes.  Therefure, i all safe penctices i any occupation weee eediiced 1o rodee asmd
if eomplete obedience to such ruies were secured, it wonld insnre complete immunity
front -accidonts from. man fatwre.  This means that the first step in safety is to
provide adequate rules: the sceond step is for hecal oificers and supervisors  (the
teachers) to know andd weleestand the rules: aned the third step is to see that the
emplovees know. understand and obex the rules.  In comsemange wilth these nbe
servatinog, the following items are prescuted fer the consideration of the Safety
Sectien as some of the esseutial clowments in an effective saicty program:

L. A comprchensive set of safety rules ontliving the safe ways of working,

2. A practieal, working mderstancling of the rules or safe practices by all
jocal officers. supervisnrs and cmplovers, to be assured hy saitalde examinarions,

3. luvariable obedicnce to all rules, violations not resuiting in aceidents repre-
sentiny the same demree of culpability as when accidents do result from such
violations.

4. Definite and not perfunctsry ohservationx by local aflficers vl supervisors
to cetect yiolations of salety rules and formal report of vinlationx cetected as a
requirement of management,

5. Formal disciplinary action en proven violations, with entry on discipline
recnrd envering every case, .

6. A manthly aml cumulative record of the violations of rules ar mmsafe prac-
tices detected by each loeal olficer aud superviser, and a2 monthly suonuary by
departmenty for divisinas amd systom,

7. AM accitients, reyardiess of how teiviall shall he repoarted and fnvesticaterd
prammptly ta determine cause. respoasibility and  disciplinary action to he taken
where responsibility is shown.

8 .lovestigatian sheubd javariable develop an answer tn these twa questings:
ta) WasKccident due to the viniations of a rule? (h) I unt, should a rule he
provided ?

TUESDAY AFTERNOON SESSION
October 2, 1934

The “Grean Book”
By LEW R. PALMER

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

The speaker said iy part: The year 1933 cuded the ten vear wermd of the
Railrond Fowplovees” National Sadety Comest as set up by the National Saleey
Council and recorded in the respective issues of the "Green [look.”

A cvonstant stwly of raileoad saiety contest records during a pericd of ten years
hax established swhat I helieve to be » fundamental fact: that it is necessiry to hrenk
down our emtirg Class 1 eaitroad exposure intn 2 sufliciont number of  competing
rroups so that there will not be ton wide a variation between the man-hour exposnre
of the largest zroup contender as compared with the man<hours of the smalier
comtenders in the same group: otherwise, tie larger unit, with its more unifirm
easiaity eate, will be lmadicapped by the mwore.widely fluctuating rates of the
smaller contenders: {nr it is generally recosnized that muder nunrmal eomditions the
proater the man-hour exposure the more wniform the casuzity rates are vear by vear.

For that_reason, the revised plan suemested ioe the 1934 Railroad Employecs®
National Saicty Contest includes six prouns ioe standard Class [ railreads and two
gronps for switching and terminal roads, it heing a matter of reeord in comnection
with switchiny and terminal roads. that a rreat deal more interest has heen develaped
in our anmmai contest since these revuls were given what was considered a fghting
chanes for cowmpetitive honors.
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in ihis safety movement. Cut l*now realize wvvitat itimeans to me, ami you can
rest assured that never .igaiii will | do tint kind of work without my piggies on.“

That is some more supvrviMijin Koticc the results. Don't think tor a moment
that £ am deprecating punishment I'or nmi-enforcement of rules. Safety rules should
hr adopted ami they should I»c rigidly oiinwl hy whatever methods are necessary
to cause- tlie employee to comply with llicm. But enforcement is only a part of
supervision.

Here is suine more supervision that hrunglit good results. On the Wabash
Uaiiway this year we laid 00 miles of new 1iO-|Kjiuid stecL We Itael a gang of
115 uf 1JO section men engaged in that work. About the time they started this
work we happened to have a division safety meeting within four or five miles of
where this camp was. The supervisor, a Mr, Watkins fay name, loaded his leitows
up and brought them in to the safety meeting.

I was there and | tohl them just how to do tlieir- iob without anybody getting
hurt Aliout three months later, they completed that job. and not a single man had
been 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 iu part: Cue of our South Carolina philosophers, I.oh UuiUan,
once said: "It* we wuuld pray more often fur common sense, we tvuttld not hare
to pray (or ratn.“ lixpand that tluiuglit for yourselves. Safety ti common sense

in action. o

"Imeresting employees in looking after their own safety- is hut another way of

saying. "Sell the idea of safety to your men." Heinre one can sell anything to
iumeoiic else uiie must sell oneself. You may lie sure that in a section where there
t* a (lour safety record it is primarily the result m»f the iuduimnice of a >u|*ervisory
officer, or the result of his inability to sell tin: idea to his men and keep them sold
oil it. - - - -
We must keep everlastingly at this proposition of satety. A wise man who
lived in the Orient mice said"Nothing is ever tlefiimelv finished among men. for
eacii tinng stop* only to liegm again." We can put that down as a law of nature.
It has liecu said tlwt "eternal vigilance is -the price of safety”, and tlial is tpdtc
true. We must constantly drive home the doctrine of safety mindedness.

It the sutiervisrir is indifferent, there isn't anything to do about it but “decapitate”
him. and the sooner the I*cttcr. liecause it is an indication nut only of narrowness
but of his umvortiiitieis to be a leader of men and a rqgirescntative of enlightened
managcnieiit, . ) S - . .

It should not be difficult to get men interested m looking aitet their own saicty.
Tlie first law of nature, the law of the jungle, the law of self-preservation, is or
should he invoked by every worker, ft requires some time, however, for men to
he sold on this idea—that they must look after themselves. There is also, of course,
the appeal to a man’s higher nature, the duty he‘owes to his family, then to his
fellow workers and tic public whom lie serves. )

But | svant to approach this subject largely from the angle nf responsibility
ami the opportunity of the supervising nfiVecr. It thrills me sometimes wlun 1 tlu'nk
of the opportunities the supervising officers—the foreman, die master mechanic, the
trainmaster, the superintendent—have if they exert themselves as tlie leaders of the
men working under their supervision. What an opportunity this man has to accom-
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