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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 Genera] Sessions, the Special Subject Sessions,
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 Secton, 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 automasically 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 wha have found it advantageous
to distribute copies of these TRANSACTIONS to supervisors, fore-
men and others among their personnel, who may keep them for contin.
uous reference, the following quantty prices are quoted: I to 10

-copies of the large volume, $1.50 each; 11 copies and over. $1.25 each.

Copies of the smaller volume, $.50 each.

THE PLAN OF PUBLICATION is the same as that followed far
the last three years. It is 2 condensed record. The papers of each
session or division of the Congress have been assémbled, edited with
care and discernment to eliminate extranecus matter and 2sbreviate
the less essential portions, and the concise remainder is presented for
study and reference. Although not “complete” in the sense t=at every
word is reproduced, it is an interesting and valuable record which er.
phasizes the memorable parts of each paper or address. Tk original
manuscripts are on file in the Council Library, available for 2dditional
reference as desired,

Although the National Safety Council endeavors to eliminzte fron-':.

N . . . . . N b Y
discussion at iis conventions matters which are not pertineac to its

purposes or which are contrary to its policies, the Council czanot ac-
cept responsicility for the views expressed either in the Fizers pre-
sented or the discussions thereon.

NATIONAL SAFETY COUNCIL. INC.
20 North Wacker Drive, Chicago

An_r.
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TIWENTY-THIRD HNNUAL SAFETY CONGRESS
NATION AL SAFETY COUNCIL

Dust in Industry

FRIDAY AFTERNOON SESSION .
" October 5, 1934

The sesiion devoted to a discussion of Dust in Industry was called to order by
Dr,E. G. Meiter, Director, Industrial Hygiene Laboratory, Employers Nurval Lia-
bility Insurance Co., Milwaukee, who presided. Dr. Meiter briefly weicomed 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. ’
The spezier said in part: Experience has demonstrated that the fung tissues

€an toleraie very large amounts of most kinds of foreign dust particles without
serious interierence with jupction. The lung may be intensely pigmented by colored

.. dusts with no evidence that respiration is impaired. But dusts composed. in whole

er in part. of silica have been shown to be dangerous because they stimulate the
growth of :ne connective tissues of the lungs and bring about the jormation of secar
tissue.  Thi; destroys the normal elasticity of the organ which is necessary for
respuation and it thickens the delicate membranes o that 3 iree interchange o1
gasses is impeded. Fortunately, these results only follow the prolonged inhalation
of very large quantities of silica,
_Experizems have demonstrated that the injection of silica into the tissues of
* animals s the cells where the substance lodges and excites an inAzammation.
When heaiing 1akes place a very dense and characteristic kind of sear tissue forms,
fost non-siiiceous dusts produce no infammation, and very little scar. It has heen
shown that such changes do not follow the injection oi silica unless the particles
are very fize. three microns or less in diameter, and unless enoungh of them localize
N one area. \With larger particles the rate of reaction is so slow that litt'e chanee
::’ﬁ]“‘is WiTin a year. As a general rule. the finer the particles, the more rapid the
) Wiar reizonse. The reaction to fine silica beging within jour or five hours and
°,°.""““= ior a peviod of years. )
such ;hq._ ~ea is combined with bases in the form oi siticates. it rarely produces
Quse (;'-l-le- and progressive changes. The silicate of ragnesimm, asbestos, does
ut mo'; ~',_.="'.‘.?u_og\ of -s2as=nssue ia é.\'penmcntql anuualy 'and_ in the human lung,
been clat' r..;ex:kslhcnles are not generally recogmized as irritating. Recently it has
i "Hr.cmm - that a hydrated silicate of aluminum and patassium, called sericite,
it often 3 -¢ tor most of the eases of silicosis. This silicase. a transformed feldspar,
f2iciated with quartz and it has been identified in the luncs o persons sui-
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fering {rom silicosis. However, at least two types oi scricite have failed to excite
significant changes when injected into animals. Experiments with this substance
are still i progress. Kaolin, an alumino-silicate of potash. has a'so produced quite
characteristic changes in the lungs of rabbits. Bu: our present knowledge does
N0l permit us to assume that silicates as a class will produce serious tissue damage.

Most observers now believe that uncombined silica. or quariz. is poisonous to
the tissues because it is slowly dissolved in the duids of tie bady. Certainly the
majority of the experimental ohservations suggest a chemical injury, but it is difh-
cult to understand how tnough of such an imsoluble substance as quartz could be
dissolved within eight hours to produce a well marked, acute inflammation. I{
solubility were the only factor one should distovera miore active response a:ter
the injection oi the more readily soluble silicates. but such is not the case. For.
merly it was held that silica produced its efléc: mechanically. Tie hard sharp
quartz particles were believed to abraid the lung suriaces and excite the forma-
tion of scar tissue as a maniiestation oi healing. This theory is no lunger tenabie
for when animals are injected with other hard. sharp particles like diawmond, earbo-
rundum or aluminum oxide. there is no infammation ancd practically no formation
of scar tissue.  Ultimately it may be shown that the irritation of stlica is due to
some unrecogmized property possibly related to its alomic strocture. :

When quartz particles are inhaled they produce three specing effects whicl are
not excited by any other type of dust vet studied. They alter e behavior of the
pulmonary phagocytes; they stimulate the formation of citcumscrived nodules of scar
tissue: and they subseyuently increase the susceptibility of the lunz to infection, espe-
cially tuberculous iniection.

Phagocytes that ingest too many quartz partictes are kilied by this irritating
substance. As the cells die they liberate their hurden amd severai new phagocytes
come out to take it up again. By a repetition of this process enough phagocytes
accumulate o thar many of them ingest only a jew particles.  Under such cireum-
stances the stimulus is not strong enough to kiil hut nmerely acceizrates the motiiisey
of the cells. They naturally tend to leave the air spaces. enter the |vmphatic ves-

t
sels and accumulate in the Ivmph nodes. This process hecnme: more rapid under
the influence of the jreitating silica and very considerahle nmnbers of particies
are consequently lucalized it the nodes.

After six or eight vears the quartz in the uodes has causce a marked over-
growth of the fibrous elements in these structures, Ultimately 1:e reaction develops
to such an extemt that the node is entirely repiaced hy a mass of coarse, glassy scar
tissue fibres, oiten several times as large as the oriemal node. Such nodule: en-

is choketl and effective removal of subsequently inhaled dust is ¢
Dust now accumuiates around the Iymph vessels and sheets of
in this location.

These preliminary changes v nut constitute the discase. s
only the Iymphasic system. The respiralury  Ussues are g
In good stero N-rav fims these preliminary changes may be
ening and beading of the shadows cast by tie bloud vestels v
ing of the shadow af the roor of the lung. The hlood vesscls
the wost important lvmphatic vessels course through their w
due to the minuie nodules of silicotic scar tissue in the Iyn
lung. The root shadow is widened hecause of the silicotic res :
nudes i this lecation.

If still more Aust s inhaled it can nn foneer he crcctivels
the Ivmph vessels. The phazocyies now carry it intn the wa
Oniten ke cells zeoup themselves i nodules hut sumerimes thy:
these bocations the silica avain stimuiates the formation nf scar
5 3 general thicwening i the senta hetween the spaces and ¢
the functional terthom of the lung.  This change seriasly o
as interchanze o 2a. cannot take piace throuel the t
and the o o thetr vormal elasicity.  Less invol
walls siretch, nz the codition known as cmphy
natible witihi ¢ e respiration.

Wit the £ of sificotic nordutes o the ¢
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Girease. silicosis, is said to begmt. On the Neray film sueh sudules cast ciear enr,
round shadows. A: they increase numier and ize ey bt our tiwe teemerly
accencuated lmca_r shadows of tire hlood vessels, Iia well marked crse both lung
delds nmay be thickly sceded with hundreds of such sharpiy desned. ronnried, nodular

shadows. Where there is empiwvsema. oiten at the bases. no marking: are visibie -

and the film appears black.

The condition of siticosis is a progressive une and it contnues 1 develup aiter
a man has left his dusty occupation. Serious results only foiluw, however. when he
leaves with many nedules in the hmg tiscue itsell. As such nodules increase in size
they replace important functional clements. Obviously the continued crowth of
only a few nodules situated in the Iymphatic system could have Jittle efect other
than to increase the abstruction alrcady present.

The serious part of silicusis is its irequent complication by tuberculusis. This
may arise irom reactivation of pre-existant latent iniection or it may result from
a_mew iniection from without. The danger of infection increases with the amount
oi silicosis present. The courze of the infection in the silicotic is usually chronic
and it oiten fails to produce cliaracteristic symptoms for momths or vears aiter its
onset.  Many times it is accidentally discovered in routine Xeray examination ot
groups ui active workmen. However. evidences of disability are sch more marked
i silicotie individuals with infection than in those with uncomnlicated discaze. Ocea-
sicnally tuberculosis may run a very acute course in the silicotic subjeet but this is
also truc in other persons. The cause of the susceptibility of the siljcotic lung to
tuberculosis is not perfectly understood, hut it would seem that the action of the
silica on the tissues creates a medium javorable fur the growth of the bacieris.
The ctubercle hacilli multiply and a slowly progressive tissue reaction ¢nsues, but
the usval clinical syniptoms’ of tuherculosis are orten held in abevance ior a long
time because the chances for abzorption of poisonous products of infection are mini-
mized by the obstructed Iymphatic svstem. It is also possible that some oi these
poisors may he absorhed on the silica particles, as Cummins has sugzested. Ut
mately the inicction gains the epper hand, symptoms develop and death irom tuber.
cuiosis cnsues, .

The only other type of dust which is generully recognized as a cause of severe
pulmonary injury is asbestos. a silicate of magnesium. This substance is fibrous
in character and is more readily soluble than quartz. Apparently the protective
upper respiratory mechanisms scem inadequate to prevent the inhalation of many
such fibres and ‘even quite lang ones nay penctrate into e finer hranchial tuhes.
These structures have irregularities in their walls which scemn to hwid the fibrous
dusts. In this location the asbestos particles are surrounded ang ingested by phago-
¢ries.  The cells do not scem 19 he particularly irritated for they are not espe-

¥ nunerous nor do they iarate rapidly inte clumps as in the clae uf phago-
cvies dealing with quartz, Apparently most of them e3rry their burden of ashestos
iragments directly into the wails of the tubes in which they fe, The miidly rri-
tatng dust sets up a proliferation of the connective tissye ccliz in the wails result-
ng an collar-like thickening of the tubes. Contraction of the new crmnective tissue
narrows or closes the tube ang thereby shuts off the ingress nf air to the more
periphera! air spaces. Thesc spaces then collapse. a condition known as atelectasis.
This in itself is a cause of fihrotis or scarring of hung tissue. The result is a fHbrosis
ot numerous relatively .small areas in the lmz due to the eollar-like constricting
tbrosis ahout many small terminal bronchial tubes, The lymunatic system seems to
play little part in disposing of ashestos dust and very insignificant amounts of this
Qust are found in the lymph nodes.

Not a few cases of ashestosis die of tubercenlosis or bronchopneumonia bt the
Rrevalence of the isrmer infection is probahly much less commmon than in_ siicosis,
surveys of large greups of ashesios workers fail to reveal such a hizh incidence of
tuberculosis ag found in similar studies on silica workers,

Thg inhalatien of unusyat amaurs of pan-siliceous dusig arnarently fails to pro.
auce s.mnificant alterations iy tie iung. It is of course possibie that injuricus ones

%

may ultimately he discovered, hut "none are recomnized taduvy. The non-siliceous
in the case ni quartz.
ansequence many of
ricularly 1igse cone

Particles enter the fung and ate ingested by phazocytes as
The cells are not stitilated t4 move very rapidly and ag a ¢
12em remain within the air spaces for a fong time, Some. .z
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taining relatively few particles, make their way into the lymphatic system and zcs-
mulate in the lymph nodes. In sufficient coucentration, or perhaps bccausic they ae
mixed with small amounts of silica, ey set up a low grade, non-progressive chrozie
inflammation. But this reaction results only in a httle thickening in the lh=:&
nodes and about the lymphatic vessels. The lun tisfde may be variously pigme=ied
black from coal or red from iron, but there is ng formation oi scar tissue thal
feres with function. The susceptibility to tubercilosis of the person with such sig-
mentation is not increased but it is apparently quite definite that pneumonys -
unduly prevalent in coal miners and that chronic bronchitis results from the iciz
tion of cement. The X-ray films of men working in non-siliceous dusts shows e
nothing at all or a more or less marked accentuation of the linear shadows cz

g4

the blood vessels. This, of course, is due to the chronie inflammatory changes atx=

the lymphatic trunks in walls of blood vessels.

The effects of mixtures of free silica and non-siliceous materials are less ciesmy
defined and should receive more serious attention. It would seem unwise to asseme
as has been done in the past, that the non-siliceous subsiances serve only as iz
diluents and that only the quartz component oi a dust is oi significance. Expen-
mental and clinical data are accumulating which sugzest that at least some ower
dusts may materially modify the action of quartz, both in its capacity to precace
nodular fibrosis in the lungs and to increase the susceptibility to tuberculosis, Fu-
example, animals inhaling heavy concentrations of a mixture of equal parts ol p—
silica and hematite dust for eight hours a day over a period of 14 months Hive
shown not even the slightest indication of nodule formation i the lung, wherzs
pure quartz dust, inhaled for onlv two hours a day, produces definite nodulation.
also seems to be true that animals inhaling such a mixture are much less suscens
10 tuberculosis than those exposed to pure quartz. In the case of the human
miner, some lungs show definite silicotic nodulation. others onlv a very iew no«
and many no nodules at all. Al exhibit heavy deposits of -iron particles wit &
cellular connective tissue reaction. When these findings can be correlated wiix
chemical analysis of the lung tissues and the approximate amount of rock wirk
which these miners have periormed, some relationship Dhetween the exposure ::
silica and the fibrous nodule formation. may be established. Tuberculosis in 1=
iron miners is apparently less prevalent and much less severe than in men exp
to pure silica. What has beest said of iron mmers is aiso probably true of fous i~
workers and coal miners. It is generally sccepted that men in the latter oceupz:i
have less tuberculosis than the average for the age period: Cumimins believes
they have the iniection but that it is so atvpicai and benign in its maniiests
that it eteapes diagnosis.

Mention should also be miade of nuxed dusts like certain slates and grzn
containing large amounts of free silica in combination with silicates. Cxperimen:
these substances behave atypically and do not produce nodular fihcosis unless th
is complicating infection. The same may also be true i human beings. Unq
tionably such dusts are capable oi producing typical silicotic nodules and they ose
dispose to tuberculosis. From a thecretical standpoint they should receive
more intensive study to clariiy our views on the whole subject. At the present
it appears that the action of their quartz component is modified and partially rs
tralized by the other substances which they comain,
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Using Exbaust Systems and Respiratory Equipment
To Protect Workers Exposed to Dust

By STUART W. GURNEY and DAVID S. BEYER -
Liberty Mutual Insurance Compary, Boston
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Tais seems ill-adviced, since a study of wet and dry grinding in Comnecticin by
Wingiow and Gr mburg has siown that the application of water dues not by any
mrals climinate dust hazard.

It may Le ramarked that. with everything else equal, a high ecatic suction wiil
zive 3 higher velveity at the point of origin of the dust, fume or gas than a low
ege; but this aice is not a measure oi the efiectiveness of any exhaust system,
“Wisconsin has adopred the principle of speciiying a limit to the number of dust
garticles of respirable size per cudic joot o air. After all, this is what we are
primariiy nerested in. to keep the dust contamination down to a poine where it
will not be larmiyl, . .

These variations and conflictin Provisions in state codes merely refect the gen-
eral lack of authoritative standards. It is accordingly ifortunate that definite steps
are now being taken by the American Standards Association to develop the proper
basis for such codes. There are tWo committees working on this problem; the
Veatilation Code Committee, sponsored by the American Society of Heating & Ven-
disting  Engineers. and the Exhaust Code Committee, sponsored by the Inter-
=bonai Associaticn of Industrial Accident Boards ang Commissions, It is also
armanged to appeint sub-committees to take up five specific subjects:  Abrasive

¢leaning, chronuzm plating, granite cutting,, rock drilling, and spray_coating. It
addizion. a Sub-Committee on Fundamental Principles of Design and Operation and
Maintenance of Exitaust Systems wiil be appointed, j

The two most important considerations in an efective exhaust system are:
1. Velocity oi air fow: 2, Arrangement of. the inlets {irom the standpoint of ncar-
zess to the dust source, shape, etc.).

Many an instailation that is otherwise all right fails 10 remove the dust success-
fully merely because there is not enough air being drawn through the system. In
3 series of tests that were conducted under actval working conditions by Theodore
F. Hatch, Depariment of Industrial ‘Hygiene, Harvard School of Public Health.
a machine used in dressing stone was employed. and it was noted that with an air
fiow through the hood of 230 cubic feet per minute, there were, over one hundred
million dust particies in the sucrounding air, \Vhen the air fow was increased to

.o lirtle over 230 cudic fect per minzte, the dust concentration had dropped to forty

million, a marked improvement. Ag the air flow ivas f{urther increased, the drop
3 dust concentration was relatively :lower, and it took a volume of about 330 cubic
izet per minute to bring the dust concentration down to ten or filteen million particles
per cubic foot. which was considereg reasonably safe for this type of dust.

It is accorcinmiy possible sometimes to take an installation that js net satis-
factory and, if :2e remainder of the system is well designed, by merely speeding
= the blower «r adling a larger cne, to bring about the desired results.

Anotirer very imnortant consideration is to get the inlets of the exhaust system
25 close as possidie 1o the source of the dust. The drop in efficiency as we gel
further away frem the inlet is reaily surprising to one who has not swdied the prin.
cples iavolved. It should be remembered that if we have the open end of an ex-

ust pipe or air duct in operation. the air tends to fow in irom all sides, even
from behind the crening.  As we move away from the end of the pipe, the velocity
Tops very rapitiy, so that even it a distance of five inches from the hood the
velocity niay be jess than 10 per cent of that right at the hood inler. This is the
Zi0st important c-azideration to keen in mind and ane which is irequently lost sicht
of in Cesigning extaust systems, Tt is not uncommon to see an exhaust ‘inlet a few
inches in diamezer with which the =erson making the installation hoped to draw
dust irom g disicace of several feet. but the air flow even a font or two away from

e entrance to infet may be negiigible, '

Stil! another “portant considerazion having to do with the desien of the in'et,
15 the zddition o 3 flange. The eZect of this Aanze is to cut down the air that
wauld fow in ¢ hehind the opexiam, thus drawing it nearir all irom the front.
Thus the effic of the system i3 substantially ittcreased and the scope of the ex-
baust extended zuareciably, without increasing the power consumption or otherwise
adding 15 the e nse of keening ta the system.

. There are 3 cther considerationz of perhaps leeser imperiance. For example.
air cannot he - uied” from a distance by merely ditecting an exhayse pipe toward
Uie poirt in ez - but it can be “~ushed” or blown, directionally, inr a consider.
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able distance. This principle may be used advantageously in directing the dust
toward the opening of the exhaust inlet and thus getung the desired results with
a lower exhaus: velocity and power consumption than would be required ii suctios
alone were depended upon. This principle has been applied eftectively in drilling
material contaiting asbestos, where the cxhaust inlet is placed a: one side of the
drill and a small air jet at the opposite side qf the drill, blowing across the table.
turns the particles that would fly out from this side and directs them back into
the exhaust system, It is also being applied-to foundry shake-out work, -

Other considerations in designing exhaust systems inciude the elimiration oi
unnecessary bends or curves, the provision of clean-out doors. and the proper con.
struction of joints, Where there is a general ventilating installation and one or more
exhaust systems. eare must be taken to see that they do not conflict with cach cther.

After an exhaust system has been installed it should be tested by taking actuaj
dust counts to see that the dust is really being cut down to the esiced point. and
such counts should be taken at intervals aiter the installation has been made. to
see that it is still functioning properly.

The fact that the dust particles that cause the trouble are so small thgt they
are invisible under ordinary conditions (less than 10 microns or 1/2300h of an
inch in diameter) often makes it hard to convince the practical plait manager that
there is any dust present; it also makes it impossible to tell, withous the use ot spe-
cial instruments. whether the completed exhaust svstem is actualiy removicg the
dust. .

It might seem like an insult to one’s inteiligence to sav that aiter an ex>aust
system has once been installed it sheuld be nraintained in good operating ccadiz=on.
However, the numerous cases one encounters in the plants where obvious neces-
sity s not carried out, indicates that it is really one of the major consideratens in
connection with the elimination of dust or fumes. Cases are not unknown <
the blower has in some manner become reverted so that the air i being eiected
and diffusing te dust. rather than drawing it in: other instances where toe -
ciency of the system has been lowered or its value nullified by cingging v, dis-
connection of wearing out of the piping. etc.. are all tco comman.

One concerri. of which the writers have kuowledge. has a “U™ he permanely
installed in one of its main exhaust systems so that the foreman rr safety man can
tell at a glance whether there are any changes that would iudicate 2 hreak-d-a= in
the system. Al such instailations should have regular inspections Ty osome ¢immpe-
tent person as a routine part of their upkeep.

It will he suficient here to discuss respiratory. equipment very
simplest furm this equinment is the flter respirator. Such r
definite value temporary use such as sweeping up. cleaning o
materials. etc.. hut thoy reguire careful fitting and constant supert
they are being pooperiv used. .

It is our crinion. aiter watching the sincere efforts in a nun?
enforce the use i these respirators. that it is rather impracticable
to be used on iull-time operation. One wntices the men. under
surreptitiously sushing the respirator aside and gasping in iree al
oi water. Cerizinly, ii ther are 10 be used any comsiderable lex
quent rest pericds shauld he allowed where the men can get om
for a fcw miruies reireshment.

There are al:n the large air-fed helmats, with which mast of
used for sandhizsting. etc.. which have been carried to a high eiz:e
for the pucposes to which they are adapted.

We heiieve. =owever, " muc: more use coutd he made ave:
tpe of apparatas that lies midway hetween the fiter resprator
heimet. nameiy. the liahs, zir-fed resnirator wiich covers tie 1o
eaves the rez of face exposec.  With a light hose aua
aifers crnsideras s omovement, and i pir oudicts w
wse could be ram one outle! ta angther it
praciicain icerable area. They arfnrd i
HEE{ Y ive welaht and withow: the a0l

Torespitaior,
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“he Medical Supervision of Workers Exposed to Dust
By W. J. McCONNELL, M.D.

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

Tze speaker said in part:  The harmiulness of dusts varies widely in aceord-
ance with the physical and chemical natwres of each ivlividual substance, Certain
dusct are soluble or slizhuly soluble in tise body fuids and their barmiul ¢ficcts are
wupcctional 1w the toxicity of the cumpounds formed. Lead, mercury, and arsenie
ars examples of puisonous dust. Other dusts exert their harmiul cfiects locally
«n ¢ skin and mucous membranes and treougeh irritation to the respiratory passages,
Car:nic acid and alkalics are examples, Attention recently has been cailed to the

-+ pruiudly harmiul efect of dusts arising from radio-active ores. A fourth group

.. of &xsts which are insoluble or very dificultly soluble in the body Auids may initiate

Barmiul pathological iung conditions. These may be subdivided iwto non-fibrosis

and dbrosis producing custs. The organic dusts, mainly the vegetable fibers, sueh :
... as mtton, jute, hemp, ctc, are non-fibrosi; producing dusts. The Abrosis producing
&~ dpsy are Jimited. so far as we have evidetice, to a few of the inorganic mineral
. dusm such as jree silica, erystalline siiicon, quartz, and certain combined silicates.
Of &¢ fbrosis praducing dusts, those having a high percentage of iree silica are
sde=ctedly ihe most important because exposure over a period of years to such
dess distincily predizposes the individual to tuberculosis,
X Tee eficctiveness o dust control measures in" preventing disenses produced by
v duss can bhe determined only by careiyl physical examination «f the workers so
expised under the guidance of competent madieal supervision. The benefits which
axzTe to the emplover and employee, alike. as a result of the physical examination
ot 21 applicants inr emplovment, as well as periodical examination of those already
ewiged, would indicate very careiul cunsideration by industry of a program for
ca=ul of sickness. Such 2 procedure protects the e wloyer irom engaging an
appidiane already physieally or mentally impaired who later may claim disability
for 2 condition cither not associated \with cmploynient or coutracted turing a pre-
vios employment.  The applicant's physical and mental condition is established
and by keeping record of his subscquent illnesses and accidents, the question of re-
spasibility for injurics and sickness need never arise.

e applicant {s protected irom enzaging in work for which he is physically
@ adapted which, i undersaken, migkt easily bring abour serious impairment of
bis health. TFor example. an applicant with an arrested tuherculosis who seeks
%o WA in 2 certain dusty occusation, if 2'lcwed to engage in such work might readily
cooTert an inactive lubercuiosis into sn active one: thereby endangering liie or
: at_least seriously impairing the applicant’s future esficiener and earning capacity.
Wiereas the same applicant it asgirned to a position that involves no such ex-
20sTe, might be expected (o continue {ar years as a useiul and productive work-

. The examination of appiicants for employmene likewise protects thoge that

,-..?!.

A’ = already emploved from i3e risks of communicable diseases such as tuberculosis
& — 3d various acute respiratory and other infections being introduced into their midst
& ¥ 3 new applicant. e . .

R CMany of the vounger individuals who seck employment have never hefores re-
- t=ed a thorouglh physical examinatics and consequently are maware of the de.
& . 65 trom which they suffer. As a result of physical examinations. many defects
:::,, are lucated which may l?e,re::noved. or corrected beiore they have caused irreparable
& A=age, therehy mcreasing the efficieney of the worker and -oiten averting definite
g4 ¢ Bnally chrenic diseases. Furtherszare, incipient tuberculosis, unsuspected  dis-
w o 4 ol the heart, kidneys, and a hest of other diseare; of a similar nature, are
x =overed and the applicaut referred Zor vroper medical care and trearment which
-3 Genwise mizht have been ; :stponed | too late,

= L Db SVeN more importance than the mital physieal examination aof applicants s
b Lie periodic examination ard tare of ~id employees by an industry.  Such a pro-
% Ceizrp serves to check the efficiency of preventive nieasures tdesiuned to prevent
3_' Or=pationai discases. It nfers the must eifeetive way of controlling the health of
~$ .
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large groups of workers by discovering early not only oceupational diseases. Sy
many other conditions that go undiscovered until the worker is acutely il cr e
comes disabled. 1If the various contagiows conditions go unrecognized other; e
come iniected, thereby causing serious ecanomic loss, as well as endanpgering e
health of a group of individuals.

The information obtained from physical examinations affords the medical sUTer-
visor the oppartunity to make certain that employees are engnged in suitabie week
out of which they are getting maximum results, to correct the effects of undue ex-
posure to harmiul environmental conditions, and gencrally to lessen all (S
tional hazards. As a public health measure,—it #s—impossible to over-estimate .-
value of periodic examinations in establishing interest in sickness prevention.

The set-up of a proper program for medicak control oi workers exposed to co=
depends upon the number of employees involved and individual plant conditficns,

series of articles under the title of “The Medical Department Manual® be D=,
Hart E. Tisher. appearing in current numbers oi “Industrial Medicine,” gives 2 ci=-~
prehensive account of the organization and operation of a medieal department.

I The establishment of a medical department with adequate facilities and mas.
ical personnel who have qualified in the field of industrial medicine, A process
analysis of all operations in the plant should be made and the medical supervisie
should list all possible health hazards and familiarize himseli with their PEY
logical efects. Ii necessary, he should tonduct research studies to determine
harminl effects of new substances introduced into plant processes about which ! 2
is known. In cooneration with other departments. he should investizate the exte—
of the hazards and devise ‘measures of control. .

2. The rontine examination of all applicants for employment. The procet—=
should include a detailed history of the applicant's previous iflnesses and accide=
classified under (a) diseases of childhood. (1) neneral iniectious diseases, 1: .
respiratory diseases. (d) venereal discases. and (e) accidents and resulting physia’

o

defects. A detailed history of previnus occupations cncaged in is very import=z.
A mere statement of the type of industry iv which the applican: was encage: =me
slight value. if anv., The exact duties performed i each occupation shouid 3
noted and information ascertained as 1o the probable lenath of exnposurc 10 hazmsi-
ous substances. After the bistory has been takeu and a photozraph for idencs=.
tion purposes (ii part of routine) is made. the applicant should be directed to +=e
examining room where he is instructed to remove his clothing inr physical e:z—-
ination. This examination should be made as complete as is considercd necessz—
to determine the applicant’s physical candition.

If the applicant has been or will bhe exposed to dusts which induce luns -

eades, an X-ray pictare of the chest is an important part of the examination. T
part of the examimation mavr Le referred to an experienced  roentaenelnzisn 1
the value of this method of diaznosis depends upon the type ar pictures taken ==
the experience of tize reader who interprett them. The examining phrsician =
may need  additionai ininrmation abtained by taboratary analvees ad the !
sontum, and the uriie.  These aids to dinznasis should he proavirded or made
able when desirable.
3. The rating and placement of applicants. In cooperatinn with the peresm=a’
department. the apnlicant shauld he rated aml placerd. nnt only on his trainins 17
past experiences. but alse an his physical and mentai ahilities tn £l vacancies ogr=-
ring from rime to time. The recnrd i his rhysical and mental examination sh =
he the ennndential rrencrry of the mediea! department,

4. Perindical npirvsical ‘examinations, The frequency of perindical examinz
necessarily must derennd upon individual clreumstances according tn the neesd
such examinations a: determinedt he the rupervicing phveician,  Where
examinations are maie for the first time, the emplovees of long standing sheas <
givenr ampie explanation nf the henefits ! such examinations and he given zis=
ances that their jahs are recure. :

5. Provizion iar the disabled. Fmpleosse whn develop i
conrie nf empiovmen: shruid he re-acsinne
witly ar aczravate the disahility, or they ¢

sabilities during -
iene which will nat e
ided for in cther wavs.
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the manuiacturer. 1t is not enough te say in a code that certain hazards must axm
lbe permitted; the ‘code must spetily the actual type of safety device to eliminaie tms
hazard. .

Specirications for saiety devices should be set up by competent and experiencad
engineers or safety directors. These specifications should be largely uniiorm so 5=
as it is possible, There is no reason wlhy "one state should require 53,000 pozds
tensile sirength in a window cleaning device and another state should require ¢LCCID
pounds tensile strength. If 33,000 pounds tensils strength is saie for a man’s (e
in one state it should be safe for a man's litedn all- states. Manuiacturers of salesy
equipment should sec to it that the states adopt a uniform standard in saiety esmg-
ment. .=

Saiety devices in the shop have an almost incaleulable visual value to emplovess,
The very sight of guards brings to their minds the thought of the employer's Sacie-
ing and willingness to prevent accidents wherever possible. The employee ca==cx:
s¢e any proai of money spent by his empioyer when it is expended erely e
oral saiety directions, meelings of committees or engineers; but there is a vistis
presence oi the employer’s interest shown in every safeguard used in a shop.

Again there is an added gain in the mental reaction of the employee in 3 weli
guarded shop. To illustrate, we are prone o be careless in our personal halis

~If we work or frequent 3 carelessly kept workroom or office. We do not m=d
throwing a cigaret butt or a paper_on the floor of a dirty room or office. bot ==
hesitate twice before doing 50 on a floor of a- serupulously clean and well-kegt rommr.
I believe that in 2 well guarded shop, the moral and mental stimulant to beatee
a safe worker is greatly accentuated due to guarding and that we can expeq ===
warkers to react by conducting themselves as saje workmen, _
ere are plenty of instances where proof can be obtained as to the va'ze -
safety devices in accident prevention. A short time 8go a project was campieet
within our own state, in the nature of road building, lasting only 2 few weeks. sxd
yet during that time thirty-six pairs of goggles worn by the workmen were brol=s
Had these goggles not been worn, there is o question but that thirty-six persms
would have had eye injuries resultin probably in the loss of eves to some of the
At the Greater New York Sajety ongress held last winter. statistics were crm-
lated to the effect that the los5 of an eve entailed a monetary loss of approximaigy
§12.000. In the jnstance [ smeak of, the wearing of thirty-six pairs of gogzies =-
sured a possible money saving of some $432,000

g

In the clden days the operator oi a mill expected accidents just as surely as o=
expected bregkdown; in his machinery. The situation i3 different now. however, &
an accident in a mill means an investigation as to its cause. a rigid inquis

i=m
somebody's carelessness, and in most cases. a punishment for the man in charce =

the operation because of the accident. All we need to do to siza up the vaiue =
safety devices is to imagine wiat industry would be like today if all. our seier—
devices 22d saie practicas wera abolished and manuiacturing plants returned to oz
former careless state oi years ago.

Protecting the Feet and Legs, Hands and Arms, Face an¢
Hgad of Industrial Workers

By H. R. BIXLER

Industrial Relations and E=ployment Depariment, Union Carbide

Com.pazy.
New York City

The t:eaker said in part i

«f Ohio. der the heading

It a recent publication oi the [ndustrial Comunizsic
Uihe Destructive Big Siv.” | find the following ;

i5 of occupan injuries in Ohio in 1933 shows thas a larz
so e ronal of Sl miiians indugtry ase directly waceabie o six it
cayses. 4 -¢ most prolifc scurie of injuries 1o industrs wnrkers i3 that oi i

thieets, This c?use 13 cir:xr:e:i With 26 per_cent of the :stal injury claims jer e
$IX causes for : 033, Next in qeid ; oy, 5ognackinery, with
IX caused or the year 1933, Next in zeciden ;. 5_aack “-‘;-2.:..1 it

centage <
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Sagety Equipnient

Hand tocis next. 1} per cent. Falls of persons, while jourth in order ot
¢y with 1+ per icad in severity., Stepping upon or striking against
are fitth wuly cent: and the overation oi mdustrial mowr vehicles
rectiv -ziated to our subject) is sixth with § per cent. In sum-
o= up the 1933 iotals :: these six causes. it is found that they were accountable
ic ever 73 per cent of 2T injury claims filed. for over 44 per cent of ali fasalitics,
&= approxinmtely 8) per :ent of all permanent disability cases: and were charged
w2 a tinte 1uss of over . per cent of the total for all causes.”

Dne of the maior considerations in the design of protective clothing ior special
use=. in addition o the michanical features oi such clothing and equipment. is that
of e materials with wiith they are made A specialist in the design of saiety
ararel offers the followin: comments: : .

“Primarily, tiree types of material are used in the manuiacture of saiety ap-
i ag=i, These are leather. asbestos,. and fireproof duck, Duck of this kind shouid
S -y be called “Aame-priol” Flame-proot duck when exposed to fiame or fire,
& woaa at high temperatures. will not ignite. There will, however, be a process of
. exiition which will eve=zmlly consume the cotton in the duck. Fireproof duck
s cae cheaper of the th-se-substances ordinarily used and is suitable where the
ta=rd encountered does =zat require impervious protection. Asbestos. the second
m=rial, is also commerr used in the manuiacture of protective clothing. Many
. pecole think that asbestos is a heat insuiator. while actually it is 2 heat conductor.
“.. " Asestos can be compareZ i this relation to any other mincral and while it will not
© Immmet heat as readily z: metal, it certainly will conduct some heat. Such equip-
ze= therefore. should =ive some heat insulation, as ior example, a cotton lining
o <= asbestos glove. Asiesios, of course. is absolutely fireproof. The third material
coronty used in the w acture of protective clothing is leather, which for most
. a=rv apparel is horsexiie or cowhide. Leather can be either grain or split
fe==er. * The grain leathes is comparable to the tough onter layer of skin, while
ttre split leather can he cimpared to the bottom laver of skin. In taming teather
& 3 necessary o use oiL \While there must be a certain amount of oil in the
fex=er. the buyer of pretesive apparel must be careful that there is not too much
ol & it. since sust - when used near hot operations, deteriorates rapidly.”

In the estimation of t=3: specialist, leather is the best article for ail-round wear
208 hard usage. He balieves, for example, that a leather lezging should out-
- wer at least three firerszoi duck {eggings. and from two and a half to three
- ashestos leggings. This rzme comparison applies to leather gloves, He recommends
V. e leather fcr all gemeral purposes except those where its weight will defeat
its surpose by tiring the =ier or making him too hot while working.

Many types of specizllr designed protective clothing are made of rubber, or of
z cmposition of some cinir material with rubber. Such equipment is usually de-
si=—sd for protcgzion in Iinnection with operations involving hazards because of
acw’s, fumes and vaporz. ~nrk in wet areas. and those operations involving the
J-laxding of liquids. Spezal rubber protective clothing and equipment has been
fee'mned for cic ds and include rubber gloves. boots. overshoes. sleeves,
&==. hats. and lize cove==7 material, such as blankets, line hose, insuiator hoods
azdé protectors.

; -Teit is used in some + ses of protective clothing as a protection azainst heat,
. whese the use of clothing —ade from fireproof duck, ashestos or leather is not de-

strasie. One icdustrial :-ncern having electric furnace operations uses paper-
i pressed feit to make <-otective jackets and trousers for its {urnace operators,
tessse of its protective iistures, comfort of the wearer, and relatively low cost,
T=: material is pure w felt and offers good protection from radiated heat on
-t oof its jow thermzl-conductivity: while it will burn, it will do so very
slewiy and without flame.
. Zelerring to the firs:
mee the physical dcetails
2y that proteciive c¢loth
dzfe shoos, tee suards.
- &t operations.  In pro
segs finger cots, arm or

addition, for ¢ompiete

w0 sections of our subject. withont attempting to go
¢ material. requirements and mechanical design, fet us
s for the feet and legs of industrial workers would in-
its. leggings. knee pads, thigh guards, and aprons, for
g the hands and arms safety =loves, hand pads, mit-
ors, sleeves, jackets. and the like are commonly used.
-5dy protection, are found protective suits, consisting of
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jackets and pants, or complete jumper suits. Protective ointments are also useq
for the skin in operations involving acids. fumes and vapors, )

The third division of our subject, for protecting the face and head of industrial
workers, is"One which is receiving increasing attention because of the hazards in.
volving the eyes and respiratory organs. \Vhile eye protection has long been 3
part of industrial accident prevention work. the necessity for the use of poggles i
not fully recognized since we learn from the National Safety Council thar there
were 300,000 industrial injuries to the eves in the United States last vear, cach re.
sulling in_at Jeast one day of disability. Of this oumber 70.000 were compensable
cases, which means seven davs or more of lost time, for which the average cost
was $375, and $125 additional for medical cost. In 2,000 cases there was com.
plete loss of vision in one eve, while 75 persons last the vision of both eves. The
total estimated loss of 3,600.000 days per year from work was attended with a total
cost in time lost, compensation and medical bills of approximately fity millions of
dellars. . -

Perhaps the most authoritative source of valuable injormation for safety engi-
neers at this time concerning the protection of face and head of industrial workers
is the head and eye saiety code. which is now being revised under the supervision °
of the American Standards Association. The title of this code is being changed
to the “American Standard $aiety Code for Protection to Heads. Eves and Respira-
tore Organs.” A study of the code’s revisions, even in its present tentative form,
will be of great value in the individual's consideration of our subject; and in 7t
final form, when published. will be of inestimable value.

OF special interest are the iollowing requirements for respirators and gas masks, .'g.

as proposed in the revised code:

Requirements for Respirators and Gas Masks

“The respirator, gas mask. with mechanical filter, or hose mask is permissible.

“The respirator shall be 50 desigred and constructed that, when it is worn io
its proper position. it will permit only air which has passed througl the filter
ta enter the mouth or nostrils of the wearer. The material used for the body
of the respirator shall be such as to cembine mechanical strength and lightness of
weight. The respirator shall be comiortable to wear and shall not impede free
action by the wearer, The facial contact edge of the respirator hody shall rnot
irritate the skin of the wearer and shall not allow leakage of unfiltered air. It .
rubber is used. the rubber campound shall be free irom lead and mineral sulphates
If used in work requiring poggles. the respirator when in place on the weare
shall permit the use of varinus types of gogsles without impairing the effectiveness
of cither the goggles or the respiratnr. or the gnzgies may be permanently attached
to the respirator. An automatic ex=alation valve is optional,

“The gas mask is permissible for limited exposure. For higher conceontrations
and for Jonger exposures o any gas. a hose mask. or a hood with positive air
supply may be used.

“The hose mask shall be of such design and construction as to cnmpletely
protect the respiratory orgass of the wearsr from toxic gas and dust. and make 2
gas-tight it when in its proper positien on the wearer. .

“Canister type gas masks shall bs of such design and construction as to protect
the eves and respiratory orzans of the wearer from acid and organie vapors, am-
monia. carbon monoxide. dusiz. :mokes. and mists, either singly or in combhination.
where the oxvgen content oi the surrounding atmosphere is not less than 16 per
cent. I places where only ron-irritzzt gases. such as eashon monoNide, are present
the eves need net he covered. Gas macks shall be of such

Yes ne A 15 such desien as to in&ure'a'
gas-tight fit when in proper positic: an the wearer, Cartricize-type masks shal
meet all requiresie:sts

! body | ats dur the conivier type excepl @3 i canister. Connectity (LD
ana ooqy harness,

Amone the devices dusivned fur s2e protection of (ke individual worker a=a
duste, by far the most imprsia ve pressure respiraior  In particular
dasty operations, such ag cune [ arindizg. where the particles

: u‘

injure the fave. the hebner = { e, 2o i
jure th et negis X q,gg_i,;é.g‘i_“
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Lsowori, 1t 13 gesential that the apparatus Do provided with an adegyuate aie
drawn lrom a pure. dust-jree source. S mie authorities recommend as
. N cubic feet per minute, while others ar2 ¢ the opinion that respirators
coimuoied on modern  principles are eficient cereén used with hut one or two
=z i:¢t of air per minute. The source of 1ir iy is equially important. The
mEad 1 lreq-xentl\ nade of takiug the ar <& v from a compressed air line
ut providing the air_ intake to compressurs w2 filter capable of removing
C e dust parucles Sometimes the air of tie :cmpressed air line 15 wet and

4 there may bLe a possibility of carbon men.xide poisoning due to oil being
buried m a TecIprocating piston-type c.mpressor. The air. under these
5. 15 unsuited for use in the respirator and it becomes necessary to install

i rotary compressor blower, supplied ircm a clean source oi air. This
= methud is applicable particularly to plants r:ut equipped with compressed air,

Lzspirators should be selected for their cumisrt to the wearer and for their
xoucuve efficiency. The manufacturer should be required to submit a laboratory
mo.ez of the efficiency of his device, for the purpose selected. Although respirators
Swdd never be rcgardcd as substitutes . for local exhaust ventilation. thq provide
1 jracticable means oi protection jor- workmen esgaged in dusty operations carried
o c'\ occasionally or for short periods of time. The positive air pressure type, of
=10r. unfortunately, cannot ‘be worn by workesi engaged iu operations requiring

.rr:.;.m to move about unhampered by air hose. The anly available protection

or e worker under these conditions is ta wear a respirator with a hitering

mszem of libre or tisgue.  Ouly those types which have been demonstrated to
.. s the necessary  filtering medium 10 give suficient protection against fine
’ Lo should be selected.

The importance of the use of the positive [ re respirator in dusty work
amzzons is illusteated by the results of an an s conducted by Dr. Leonard
zre=burg and Charles Pierce. of the Laboratory of Hygiene at Yale University,
‘1 zirmection with the study of the subiec: oi “Vextilation and Its Relation to the
Jue==ti of Dust. Gases and Fumes.” They foung that air dra\\n irom a cabinet
omining 61 willions of dust particles per cubic inot retained jour and one-half
'n._u: particles per cubic fvot when drawn sugh a respird or; two million
J=rades were drawn through helmet and respira:ic: iour-tenths of one million of
‘uss garticles per cublc foot were drawn through -2lmet with positive air pressurc:
ms "u two-tenths of one miilion were drawn ough a respirator and helmet
AT= pusitive air pressure.  This demonstrates cenciusively that a respirator alone
1as ations in chccm-encss when wvsed in heav concemrahom. -The reason for
ck of satisiaction arises irom the iact that ::2 nt of the respirator to the jace
‘s =mde by soit rubber which, even though the bes: available, is not air tight when
die vearer is working. \Where dust exists which cannot be otherwise controlled,
az==i protection ean be obtained through the =:¢ of respirators; however, if
srz=icabie. a positive pressure helmet system situld he installed, since it gives
uDst complete protection.
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Safe Protective Equipment as Related to Acc1dent
Prevention

By R. B. ROAPER

Safety Engineer, Humble Oil & Refining Company, Houston, Texas

a combination of education and
a work. The use of protective
¢ training of cmployees preveut
a:ay hecome in the performance
¢ certain hazards and couditions

3

_7he speaker said in part: I am convinced 1
*‘“‘ equ pment s essential for acc:dcnt prevey

u cwcms No matter how proﬁcxem employ e:
“I 2 duty, they must not lose sight of the fact ::
-—_.e protective equipment. - .
__ 3 order 1o determine just what equipment mu:: be used. it is necessary to study
=AT experience in cach elass of work. [f it is {iu=d that nien engaged in certain
S73% of work are prone to receive injuries to <sriain parts of the body, even in
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- Accident Prevention Equipment
Manufacturers’ Section

Officers 1933-34
;- Geweral Chairman—BreL, W, Nerr, Safety Equipment Service Cowmpany, Cleveland.
: Ohio.

o VieesChairman—I.- W, Mirtaro, Industrial Gloves Corporation, Danwille, Ili.
et Seerctary—Georcr S, Snurr Saiety First Supply Company, Pittsburgh, Pa,

, Treasurer~L. J. Bowrsn, Mine Saiety Appliances Company. Pitishurgh, Pa.
Executivs Committee at Largee—
" E W, Britaan, E. D. Bullard Comipany, San Franciseo, Calii,

Frepexier Waurerr, Pulinosan Safety Equipment Corporation, Brookiyn. X, Y.
Crartzs H. Garrawav, American Opical Coempany, Southbridge, Mass.

BUSINESS SESSION
September 30, 1934

4 Th_e arnual businesz meeting of the Accident Prevention Equipment Manuiace

. lurers §e::§on was called to order aiter a pieasant dinner by General Crairman

7 Buell W, Noyte, Safety Equipment Service Company, Cleveland. who presided, Re-

- Ports were heard from the General Chairman and the Chairmen oi Standing Com-

Mittees on activities during the past vear. The report oi the Nominating Committee

H ::Smﬁl:n calied for. and new officers ior the Section were nominated and elected
; w3

."Chal;ll'm.:l:.'—Jr\\'ill W. Millard. Secretary,

ville. "} Indusirial Gloves Corporation, Dan-
Fiee-Chas, e Coce ; fore B . .5
Pilxs.;;:;rgct;,"};:t""' George Shull, President. Safety Firse Supply Co., Brady Zidg.

~\\_'il1i\:_sm Wahlert, Pulmosan Safery

Equipment Corp, 176 J-inson

i eI K. Dicksnn. 4\':'re-Fre='.'licnt.‘StandanT’Snict,\' Eenipraen: Cos.,

255t Wacker Drive. Clucazn, |3,

TN Committeceitefatrne rm

.\'ilx)l. V-Pres.. Mine Safety Applianee: Co. 201 XN. Braddock; Pims.
.

G MRV President,

e York Chry,
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R. T. Solensten, \'-Pres. Eiliott Service Company, 242 \W. 33th
York City.

B. W. Nutt. President, 3:fety Equipment Service Company. 1228
Ave, NE, Cleveland. 0.

ADIOURNMENT

Accident Prevention Equipment
Manufacturers

WHo Made Exhibits at the Twenty-Third Annual Safety Congress
and Exposition, Statler and Cleveland Hotels,
Cleveland. Qhio, October 1-5, 1934

American-La France & Foamiwe Industries, Inc., Elmira, New York
Fire protection equipment

American Optical Company, Scuthbridge, Massachusetts
Industrial eye protection service

Bendix Products Corporation, S:uth Bend, Indiana
Automotive testing equipment

Robert A. Bernhard, Rochester. New York
Saf-T-top applicator botties “or amtiseptics

Binney & Smith Company, New York City
Emulsified carbon black for contrete pavenients

Bishinger-Koehler Manuiacturizz Company, Pittsburgh, Pemusylvania
Oxygen equipment products

Bradley Washfountain Company. Milwaukee, Wiscensin
Group washing equipment

Brown Shoe Company, St Louis. Missouri
Safety Tae Shoes

R, H. Buhrke Company, Chicazn. Iilinois
Safety belts, straps, buckets. zad tool guards

E. D. Bullard Company, San Francisco, California
Safety equipment for mines snd industry

Burroughs Wellcome & Compan: (U. S. A.), Inc. New York City
First aid and medical equip=ant

Godirey L. Cabot, Inc. Boston. MMassachuserts
Emulsified carbon Llack for <inerete pavements

Chicaga Eye Shield Cempany. Chicazo, Ilinois
Head and eve protection euw:zment .

H. Childs & Company, Inc, Pi:sburgh, Pennsylvania
Safety footwear

Cunningham-Hall Aircra’ts Cor:-ration. Rochester.
Sand blast helmet and suit ]

Davis Emergency ﬁqui').';:cnz Czmnany, Inc., New
First aid, gas_geatks ‘and sziawy equipment

TR
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Accident Prevention Egnipment Munufecturers' Section 151

- Eagle Signal Corporation. Moline, Itlinois )
Traffic signal equipment and industrial timing equipment
Elliott Service Company, New Yorx City
Elimination of waste, promotion oi efficiency and safety

Evans Products Company, Detroit. Michigan
Railroad grade crossing and barrier and traffic signais

The Gerson-Stewart Corporation, Cieveland, Ohio
Soaps, disiniectants and cleaners ior planned sanitation

Harley-Davidsan Motor Company, Milwaukee, \Wisconsin
Special police motorcycies and equipment

Hunter Auto Equipment Company, Inc, New York City
Fleet specialties, rubber mirrors, stop and tail-lights

Hynson. Westcott & Dunning, Inc. Baltimore, Maryland
Mercurochrome and Thantis lozenges -

Industrial Commission of Ohio. Columbus, Qhic .
Accident record charts and graghs, educational saiety literature

International Shoe Company, St Loujs, Missouri
Saiety shoes

Junkin Safety Appliance Company. Louisville, Kentucky
Saiety guards for punch presses

Walter Kidde & Company. Inc., New York City .
Permanently piped fire systems and portable extinguishers

Lehich Safety Sioe Company, Allentown, Pennsylvania R
Saiety shoe: and boots

Lima Cord Sole & Hee! Company. Lima, Ohio
Non-slip soies and heels for icoiwear

Liquid Carberic Corporation, Chicage, Ulinois
umigant jor iniestation contc:i

Macwhyte Company, Kenosha, Wizconsin
Wire rope and braided slings

Martindale Eiectric Comparny, Clevsland, Ohio
Protective masks, saiety roadway signals

Metropolitan Life Insurance Com;zay, New Yerk City
Insurance, industrial group, e:=.

Mine Saiety Appliance Company, Pittsburgh, Pennsyivania
Mine and industrial safety es:ipment

National -Automatic Safery Sigrz. Company, Chieage, Illinois
Saiety flash signal for rear ¢ srucks

National Safery Council. Chicags. lunoeis ) ’
Poster, Library, Rescarch ané Education Divisions

The Patent Seaffolding Compary. Chicago. Iilinois R N
Ladders zad scafolds for indusiry and constructiog

Pormble Lamp & Equipment C:mpany, Pittsburgh, Pennsylvania
Electric 1nine lamps arnd sa equipment

-2 Company. Cleveiand. Ohio™

The Positive Safers Manuiacius
Power press safety cevices
Protecioseal Company, Chic

Sarety eths f¢r wash

. storage, e¢ic., tank frzings

P-.:E:::cs:x_n Safery Equipman: Coroocation, Brcokl_yn. New York
Respiratery protecicn and g Ly -eqMipnea..L, ., .
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Pyrene Manufacturine Company, Newark. New Jersey
Hand fire extinguishers and systems

Reece Wouoden Sole Shoe Company, Inc. Columbus, Nebraska
Wooden sole saiery jootwear

The Saiety Clothing Cumpany, Cleveland. Ohio , -
Safety clothing and equipment

The Saiety Eguipmen: Service Company. Cleveland. Ohio
Goggles. safety cicthing and other safety eyuipmient

Safety First Shoe Company, Holliston. Massachuserts
Safety shoes

Saiety Signal Devices. Inc., Chicago. Illinois
Safety stop-light icr cars, trueks and buses

The Service Recorder Company. Cleveland. Ohio
The Servis Recorder for trucks and buses

Shepherd Safety Shoe Corporation. Chicago, inuis
Safety shoes .

The Sight Light Corporatiun, New Yeork City
Instruments for measuring light iy industrics, etc.

Standard Sajcty Equipment Company. Chicago. Illinvis
Dust protective ecuipment and general safety devices

Stonchouse Signs, Irnc.. Denever, Culorade
Metal accident prevention signs

The Surety Rubber Company, Carroliton, Ohiv
Rubber sajety equipment jor linemen and industry

Weaver Manufacturizg Company, Springfield. Il
Automotive testing equipment

West Disinfecting Cemipany, Long Island City, New York
Disiniectants. mseciicides and sanitary supplies

Willson Products. Inc. Reading. Pennsyivania
Eve, head and respiratory protective devices

Wil-X-M'f'g Corporaiion. Brookiyn, New Yurk
Fire extinguishers and equipmicnt
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- here America, =
carciessiy heljum
Un-IRRGted ship .

American Society of Safety -
Engineers--Engineering Section

. Officers 1933-34

General Chairman—S3. E. \Vurixe, Liberty Mutval Insurance Co.. Boston, Mass.
Vice-Chairman—E. F. BrLaxk, Jones and Laughlin Steel Corp., Pittsburgh, Pa.
Vice-Chairman—A. S, Rrcuia, Industrial Rejations Counselors, Int. New York.
N. Y.
Sverctary—W, Deax Keerer. National Safery Council, Chicago, Il
Members at Large— '
CyriL Arxsworti, American Standards Association. New Yark N. Y,
C. B. Avm. Westinghouse Electric and Manufacturing Co.. East Pittsburgh, Pa.
J. L. Baxasu, Consulting Engineer, Chicago, Iil,
E. \V. Brecx. United States Rubber Co.. New York. N, V.

H. R B:xter, Union Carbide and Carton Corp., New York. N. Y. (Metro-
politan Chapter).

! C. E. Bovier, Wisconsin Public Service Corp., Milwavkee. Wis.

J. E. Cririvey. Bethlehem Swel Co. Zshlehem, Pa.

R. E. Doxovay. Standard Oit Company of California. San Francisco, Calii.

W. M. Gzarr, National Burean of Casuaity & Surety Urderwriters. New York,

Harry Gumperr, Pullman Company, Chicago. IIL.

A, P. Heexeererx, Pennsylvania Deparizent of Labor and Industry, Pittshursh,
Pa. (\Western Pennsyivania Chaptert.

R. MeA. Keows. Industrial Commiissiz= of Wisconsin, Madison. Wis,

G. A, Keesenexyester. Dominion Forza 8 Stamping Ca.. Limited. Walker+ill
Ont., Canada.

M. G. Lzovp. United States Bureau of S:andards, Wishington, D, C.

e,

’ Jorx P. McCaxyx. New Enziand Puwer Engineering and Service Corp., Wor-
: cester, Mass, (Boston Chanmer).
]I \W. 5. Pa:ve, Aena Liie Inturance Cr.. Hartiord. Cenn.

G. E. Sa~soro. General Elesiric Cu. Sihenecrady, N, Y,
C. W, Ssrrn, Standard 0§ Co. (Ind. | Chicago. IiL
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Automotive and Machine Shop
Section |

Officers 1933-34

General Chairmen—>M. J. McCartuy, Fisher Body Curp., Detroit, Mich.

Pice-Chairman—K. A. CaLray, Detroit. Mich,

Sceretary—G. E. Saxvomo. General Electric Co.. Schenectady, N. Y.

News Letier Editor—E. C. WaLxer. Dadge Brothers Corp.. Detroit. Mich.

Engincering Committee Chairman—W, W. Jaxzer, Seaman Body Corp., Milwaukee.

Fealth Committee Chairman—Ds. A. F. Lrckutosz, Fisher Body Corp., Detroit.

Membership Committee Chairman—Nits Jurtt, Hayes Body Corp. Grand Rapids.

Poster, Slides and Safcty Kinks Comuuttee Chairman—M. A. Knocer, Chevrolet
Detroit Plants. General Motors Corp., Detroit. Mick.

Program Committee Chatrman—M. A. Crark, United States Rubher Co., Detrvit.

Pukiicity Commirtee Chairman—\W. A. Brcit. Chrysler Corporation. Detroit.

S:atistice  Committee Chairman—C. W. Disuop. Lyenming Manuiacturing Co..
Williamsport. Pa.

Slombers at Large—
L. k. Averne, C. H. Dockson Co.. Detroit, Mich.
Hovr L. Fractien, Desroit Steel Products Co.. Detrnit. Mich.
R. F. Tuacxer, Buick Motor Co.. Flint. Mich.
R. Al Suaw. The Murray Corporation of America. Detroit, Mich.
CasL L. Storck. Deleco Products Div., Generai Motors Corp.,, Daytan, Ohis.

MONDAY AFTERNOON SESSION
October 1, 1934

Ti‘..c opening .=cssim? of ihe Automotive and Mackine Shop Section was cailed
- General Chairman M. J. McCarihy, Fither Body Corporation. Deirait,
Chairman McCarthy introduced Mr Charles H. Hazelton. Diresting

Mamzger, Tonte-Burr Co. Cleveland. who madesu~bric? address of weicome c¢a bee
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Cement Section

Officers 1933-34

Gvacral Chairuian=}. B. Zook. Great Lakes Portland Cemen: Corp. Buffalo, N. Y.
Fice-Chairman—\\". \W, Hastrrox, Alpha Portland Cement Co. Easton. Pa.
Sceeretary—A. J. R. Curmis, Poridand Cement Association, Chicago, 1Nl
News Letter Editor—]ack Dempster. Canada Cement Co.. Lid., Port Colborne.
Ontario, Canada.
Engincering Counmittee Chairman—Freorrick B. Hunt, Nazareth Portland Cement
Co.. Nazareth, Pa. Co
Membership Commirece Chairman~H. A, Rexicza, Lehigh Portland Cement Co.,
Allentown. Pa. )
Poster Committee Chairman—){, P. Grerr. Marquette Cement Manufacturing Co.,
Cape Girardcau. Mo. ]
Program Committce Chaivman—D. D. Couryax. Missouri Purtland Cement Co.,
St. Louis, Mo.
Members ot Largee~
R. R Torruiy. Peunsyivania-Dixie Cement Corp., Nazareth, Pa.
E. Posceer, International Cement Curp.. New York. N. Y.
C. E. Ratstox, Pintsburgh Plate Glass Co.. Pittshurgh. Pa.
F. E. Towxs. Manitpwoe Portland Cement Co.. Manitawee, Wis.
H. Vavorrwerr, Medusa Portland Cement Co. Cleveizne. Ohio.

TUESDAY MORNING SESSION
October 2, 1934

The opening session of the Cement Sectivn was cafied to order bv General
Chairman J. B. Zook. Great Lakes Portland Cement Cera. Buffalo, New York.
who presided. Chairmtan Zook introduced Mr, Edward I. Mazuire, \‘ice President
and Treasurer, Medusa Portland Cement Co. Cleveland, who made a brie! address
of weicome on behaif of the City of Cleveland. The Gersral Chairman then pre-’
sented, under the heaging, “Our Work—Today and Tom some briel thoughts
e the futere activities of the section and ioliewed wit= brie reporis irom the
hairmen oi standing comuittees.
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Sl Chemical Section _.
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”°‘g‘h . Officers 1833-34. -
5 De- . .
s for 3 General Chairman—Joux Raaciu. Deputy Commissioner ol Labor, Trenton, N. J.
Sven [“ice-Chairman in Charue of Program—A. L. Awrsstroxg, Eastman Kodak Co.
only . Rochester, N, Y.
-ehts. - "ice-Chairman ix Charae of Engincering—G, H. MuLer. E. I. duPont de Nenours
,:Ot:‘j ; & Co.. Wilmiagton, Del. '
*use Secretary—RALeN O. Krerrr. Aluminum Company of America, Massena. N. Y.
Sewes Letter Editor—Jonx Monoxey, Alumingm Company of America, Massena.
N. Y.
“ Qecupational Discase Cowmittee Chairmun—DRr. LEON ARD Greexpuruc. Yale Medical
sub- Schoul. New Haven. Conn.
3 the Membership and Publicity Covnmitter Chiirman—S8, D. Kirgpratricx. Chentical and
:ZS‘C Metativroical Eugineering, New York, N. Y.
ovees Statistics Commitice Choirman—Irs V. Keexer, Pennsyivania Salt Manufacturing
‘dx“’ Co.. Menominee, Mich.
t de-
times Members gt Large—
s are Dp. Ectzapern B, Brreken. Lititz. Pa
zrried F. E. Cravey. Jr. Mathiesonn, Alkaii Works. Inc. Niagara Falls, N, Y.
a ' F. W, Dexxrs. Hooker Electrochemical Co. Niagara Falls. X, Y.

E. T Kixe Lever Broth-rs Co. Cambridee. Mass

S. T. Larcitar. Thomas A. Rdison Tzdustries. West Orange. N §.
H. L. Mixee. E I duPont de Nemrurs & Co.. Wilmington, Tel
E. L. Root. Celluloid Corporation. Nzwark, N. J. :

C. E. Szvrevs, Merrimac Chemical Inc.. Boston. Mass.

Je
R

st S Suaw. Hercules Powder Co Wikningron. Del.

. C. Stratrox. The Traveiers Inserance Co.. Hartierd, Coun.
Pruaiater WHEELER, American Cyvanmamid Co., Linden, X. T.
S. E. Winrixa. Liberty Mutual Inserance Co. Boston., Mass,

MONDAY AFTERNQON SESSION
October 1, 1934 - i
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| Construction Section

Officers 1933-34
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_ Marine Section o
Officers 1933-34
General Chairizan—Fuaxs H. Cocax, Railroad Marine Service. New York. N. Y.
Vice-Chairmast +in Charge of Posters and Slides)—Rosert F. Haxp, Standard Ship-
ping Co.. New York, N. Y.
" Pice-Chairmay: - in Charge of Publicity)—Artive M. Toos, Consulting  Marine
Engineer. New York. N. Y.
} " Vice-Chairmas: +for the Pacifie Coast}==A. Q. Worr. Generai Patroleum Corp. of
Calii.. Ternminal Island, Calif. .
#.+ Seerstary~—FE, C. Houpex, Jn.. United States P, & [ Aszsney, Inc, New York.
N Y. .
News Lotter Edior~—HExry Drackstonk, United States P & [ Agency. Inc., San i
Francisco, Calif. ;
Enytucering C mnittee Chitirman—0. C. Lowanns, Consulting Engineer, New York,
N Y. ’
CMembership Cononitice Chuirman—W, F. Stewannzox. Coiombian Steamship Co.
New York N. Y. :
Proyram Ceoonittee Chairman—]. S, Huxter. The Atlaniic Refning Co.. Phila-
delphia. Pe.
Sratistics C.
York, N. Y. . . .
Stevedorine U oamintey Clelvmun—T. C. Grenoky, United Tiates Emplovees” Come N
pensation 7 mmission. Washiaton, ). C, '
Memners a: Pa)gm— ) )
AMmes. Lykes. Bros-Ripley Steamship Co. New Orleans. La. . G
. Navy Departiment Saiery Enginesr. Wa.=ineton, D. C. -
Kkton. Frie Railroad Co. Jersey City. N
Intermasional Flare-Sizmal Co., New Voo N. Y.
¥ Ji. Sandard-Vacuuwm Transportation . New York. N Y.
. Fuarners. Ezstern Steamship Lines. 1o, Doston, Masr.
Bippine Federation of the State of Wiz neen, Seattle, Wash.

Muobile, Ala.

Pry Dok & Shipbuttding
tes, Calit.

n Ol Co i Cadif., Lo

e rvevar, New Yk,
o Tide Water O Co Nen Yok,
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J. L. Licszsymacn, American Durcau of Shippinz. New Y ri. N V.
Daxrzn I Musmny, Murphy, Cook & Co., Philadelphia. Pa. )
Braoy 0. Picxano. Pacific American Steamship Asen. fan Francisen, Cahii.
E L& ¥ Ja. Newpurt News Shipbuilding and Dry Dick Lo Newpor

News, 1
J. K. Retisen, Sinciair Navigstion Ca. New York. N. Y. N
L C. Ronucrs. Suandard 0O Company of Calif.. San Frasessco. Catif,

- L. Sewaso, Yale University. New Haven. Coms.

1

Asmuve R Savace. Peninsular & Occidental Steamship C...

A, J. Ssirir, Marine Office of Ameriea. New York, N. Y,

J. H. Toums. New York State Merchant Marine Academy. New Vork. X, Y.

ELuin?s Vaxpevaxten. Capt.. Office of the Chief of Engirecrs. Munitions Blde.,
Washingten, D. C.

Joux Wawnr, American Export Line, New York. N. Y.

G. D. Zrin, Associated Oil Co.. San Francisco. Calif.

. Purt Tampa, Fla,

TUESDAY MORNING SESSION
. October 2, 1934

The opening session of the Marine Sectian was called = nrder tv  Geuneral
Chairman Fraric H. Cosan. the Delaware, Lackawanna and Western Ratircad Co.,
Hoboken. X. 1. wha presided. Crairman Cogan introduced Mr, Herber: C. Jack-
son, of the Imeriake Steamship Co.. Cleveland, who cordially welcomsed the ‘dele-
gaes in the name oi the City of Cleveland.

Chairman Cogan then presented a hrief review and preview of Marine Section
activities durine the past year, including the work of seetinnal oftficers and chair-
men of commiitees, The chairman then intraduced the frsc sneaker. :

The Economics of Accident Prevention in Handling
: Marine Cargo
By H. W. HEINRICH

Asstistant Superintendent, Engineering and Inspection Division, The Travelers
Insurance Co., Hartford, Conn.

The speaker said in part: According to data provided by the U, S Depart-
ment of Commerce, 342,480 tong of carge valued ar SI0.910.229.000 were handled
for export and import in the Uhited States in 1932, This incindes carzo handled
on the rivers zad lakes as well as at acean ports, The pavroll requirett was
$188.000.077. Esrimated pavments ifor compeusation aned emplayers’ Hishility claims
and for medical and hospital  services amowitied 1o appreximately  $14.00000.
In addition 0 t2is. the indirect costs of accidents in steverinzisa WOFk is approsis
mately four times as much as the direet COsts, or §36,000.0k1),

From tzese ¢ata aceident costs may he expressec in terms of tong sl pavroll.
as jollows; . -

Total ¢ <t 1¢e ton, 20¢. Toxal cost ner $100 of

payroil, 837,
Part of cost per ton not covered by insurauce, lic.  Part .. total cust
ner SIN0 «f nasreil net covered by inzurance, $20.650.
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ish than othees in absorbing ids

Some men's minds. of ccusie. are more slugy
of this mature: buc zafery can be visuaized a is bemg visuaiized cvery ¢ay
atmoit every shop. piaust. dock. ship and quaery i the country, It is bewg *
(0 the workmen through the ¢ fom of posters as certainly as by verbal wmsric
rioa and every other means. such as the Safety Instruction Card: cbramabie throu
the National Safety Ceumcil. it must Le borne in aind. however. that the po
should not be allowed to become commou-place. -

part of she

R R e gbe
- public.

tha aroduct which it

-

Report of the Nominating Committee

ws X At this point Chainuan Coman called for the report of the Numinating Conr-
s troush riemal mittee, and new ofcers for the Section for the cnsuing year were nominated and !

use ¥ the ircesiztible clected as iollows: .
BT medla. s i opy Geteral Chairman~E, W. Fiske, Jr., Scony Vacuum Ca., Ine, New York, X, V.

afl accidenz— v

Vice-Chairman tin Churge of Posters aud Shidesj—Robert F. Hand, Siandar

Shipping Co. New York. N. Y. ‘
Viee-Ciairmun ¢in Cheree of Publicity )}—Arthur M. Tode, Cunsulting Mzrine

RIS

Engineer, New York. N. Y, .
3 Vice-Chairman (for the Pacifie Coast)—A. O. Wyll. General Petrufeum Corp.
.:iid-‘;’ct‘:n;:mi' ] of Calii., Terminal Island. Calii. ' o ) _
emther of !,’!“-‘ Jing ] Secretary=-John S. Hunter, The Atlantic Refining Co., Thiladetphia, Ta.
ufrasce rh'c Jeanne News Letter Lditor—Henry Blackstone, United States P. & L Agency. Inc,
: e workmien - San Francisco, Calif,

Enginccring Conmittes Chairman—B. C. Edwards, Cousulting Engincer, New
York, N. Y. .

Membership Connwittee Crairman—E. C. Holden, Jr, United State I & L
Agency, New York., N. Y.

Program Commitice Chiirman—Frank E.
§ ship Co.. New Orleans, La. _

Statistics Commiitee Cintirmun—Tenjamin H. Scli, Travelers Insurance Cow-
pany, New York, N. Y.

Stevedoring  Conumnittee
Union, San Francisxo, Caiif.
Members at Lorge—

\V'. P. Biggs, Navy Departmnent Saifety Engineer, WWashington, D. C.

C. F. Blackton, Erie Ruilroad Co., Jersey City, N. J.
Frank H. Covan. The Delaware, Lackawanua and \Western Railzezd Co.,

Hoboken. N. J.
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F. P. Foisie, Shippi

J. M. Griser, Alabaniz Dry Dock & Shipbuilding Co.. Mubile, Ala.

\Wm. Growndwater, Usion Qil Co. of Calil, Los Angeles. Calii,

Henry J. Heidorn, $tandard Shipping Company, New York, N, Y,

Willard F. Jones. Guii Refining Co., New York, N. Y.

AV, P. Kain, Marine Survevor, New York, N, Y,

T. F. Kavanagi. Grace Lives, Inc, New York, N. Y.

R. K. Kelly. Tide Water Oil Co. New York, N. Y.

Stewart Lee, Jr.. New York Shipbuilding Co.. Camden. N. J.

J. L. Luckendach, Anterican Bureau of Shipping. New VYork, N, Y.

Danicl J. Murpby, Murphy, Cook & Co. Philadeiphia. Pa.

Carl E. Petersen. Nev.port News S, B, & D. D. Company, Newport Nuwz, \a.

Byron O, Pickard. Pacific American Steamship Astn.. Sam Francaes, Calil

H. . Procm. Black Diamond Lines, New York, X. Y.

J. K. Robison, Siacwir Navigation Co., New York XN. Y.

T. C. Rohlis. Standard Qil Company ot Calif.. San Francisce, Calil, .

Arthur R. Savaae, Peiinsular & Occidental Stesmsiip Co. Port Tampa, Fla.

H. L. Seward. Ya! sversity, New Haven, Conn.

A, 1. Smith. Marire Office of America. New York, N Y.

J. H. Tomb. Cant. UEN Rtd., New Yuork State Mercham Maruie .
New York. N. V. :
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Metals Section

Officers 1933-34

General Chairman—E. F. BLaxk, Joues & Laughiin Steel Curp., Pittsburgh, Pa.
Pice-Chairman—]. A. Voss, Republic $:eel Corporation, Youngstown, Ohiv.
Vice-Chairman—H. W, Dara. Bethichem Steel Company, Johnsiown, Pa.
Seerstary and News Letter Editer—A. Eerocist, The Youngstuwn Shee: and Tube
Company, East Chicago, Ind.
Eugincering  Committee Chairman—]. E. Cuuinev. Bethlehem Steel Company,
Bethelehem, Pa.
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MONDAY AFTERNOON SESSION
October 1, 1934

The opening seszion of the Metals Section was ealled to order by General Chairs
man E. F, Blank, Jones & Laughlin Steel Corpuration. Pittshurgh, Pa.. wno presided
Chairman Blank fimtreduced Mr. Donald D. Giilies, President. Corrigan. McKinney
Steel Co.. Cleveland. who inade a2 briel aildress of welcume on behali of the Con-
vertion City,

Ceneral Chairman

Elank then prezented a brief “Resumé of the Year's Activi-
ties” of tihe Metais Section. giving in some dctail the activities of cficers and
chairman of standing committees, whose work jor the Section was higily valued
Chairman Blank then itroduced the fArst speaker, :

Practical Safety from an Operating Standpoint
By G. D. TRANTER

General Superintendent, Middletown Division, The American Rolling Mill Co.
Middletown, Qhio

The speaker said in part: Ti we :eek the saiution of the accident grobiem by
the same methods used for operating control. we will more quickly improve the
lant safety record. For example. :aiety rules must be rewarded in the same
manner as operating rules and praciice. Some years ago. safety gates had been
istalled in the rear of open hearth {urnaces ior the protection of men working on
1ap holes and runners in a certain plant. The salety appliance was et aceente
wholehicartedly by the furnace men until a lelper fefl off the backstanding and was
‘atally ijured.  Dut alter this accident, the gates were alwavs in place.

Here is another case. A gas maker was seriously injured during the huru-ott
i a was producer. Investization of the accident discinsed that the mae had previ-

- received a number of mwinor injurics while wurking on this particuiar jub. It
wer deoveloped tiar ke was unsvited 1o this type of work because of age and:
vious trainme. [f this man's fure:man had considered these minor injurics in
of a danxer sienal and transierred the man to a less hazardous j.b, this

nied have heen prevented.
W in accident prevention as well as
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It is alio to be rcalized that a safety program or method that is suitzlie ior ouc
company or location may not be desirable for anuther company. For =xample m
ovr two New York state mincs, which have the same regulations regariing satety
hats. shoes. goggles, etc., and where the primary ruie is also entorced that cach
and every man is.responsible ior his own tajety and for the satety ¢i his iellow
worker. great emphasis is placed on housekeeping ur cleanliness about the mines
and miils. Fach department of the two divisions has a metal sign, riied in three
colurns ; one being for the month of the year. while the other two are icr the house-
keeping rating and lost-time accidents. 1i the conditions are good. a g0id star is
placed on the sign: if only faic a green star is awarded. while ior poor cleanliness
2 red star is given. A gold star counts ten. 3 green five. and no score iz miven for
red. These scores are posted monthiy on the bulletin board. and the basis of com-
parizon between the two mines is thereby made porsible. If a score is not periect,
or at a reasonably high figure, the department which is negligent teceives consider-
able adverse publicity. If there are no lost-time accidents, a gold swar is placed
in the accident column,

The results of our New York saiety program are refiected by the achievement
of operating 162912 man-hours with only oue lost-time accident (which incanacitated

a warker ior two days), and this record resulted in the 1932 award of the “Sentinels
of Saiety 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 Tuberculesis,
Michigamme, Michigan

. The speaker said in part: Rejuze can no longer be taken under -2 shelter of
ignorance that the prolonged inhalation of dust way lead to serious Uisease, for
the medical, technical and lay press is filled with accounts describing the dangers
associated with breathing certain dusty aimospheres. \Vhat, then. :zould be the

oroper course to pursue in meeting this problem and dealing with it in 3 satisiactory
manner ?

Both industrial aud laboratory studies prove that only certain dusts are danger-
cus when inhaled, and that quartz or other forms ni pure crystatline ca are mest’
dangerous, constituting a specific tissue poison. Wkhers men are expcyed to a suffi-
cient quantity of very fine pure crystalfine silica dust only, @ true Zzzard always
exists. The dusts of silica in combination with ciher elements generaily give rise
to pulmonary reactions which differ in many respects irom those c¢zused by pure
silica. and which vary rather widely among themseives in their harmitulness.  As
a class, and with the notable exception of asbesios, silicates are l:sz dangerous
than pure crystalline silica. Not only are certain dusts apparently incapable of
producing a specific harmiul reaction when inhaled by themseives, bu: when asso-
ciated with silica favoradly tnodify the usual respease to this dangercws dust. The
effective size range of particles causing disease is now regarded as iiwvee microus
and smaller. whiie the qualities of hardness and s:arpness are no lunger regarded
s of significance, The term pneumonokoniosis is intended to descri: the changes
?ricing out of the proleuged inhaiation of any dust. harmiul or otherwise, and does
not necessariiy imply the presence of disability. vor a predisposition 10 pulmonary
infections. The term silicosis reiers specidcally 19 the disease which results irom
e prolonged inhalation of harmiul silica dust, and is characierized br a "
~uduiar flrosis in the lungs and pulmonary tyman nodes, and iverea
i0 pulmcrary miections. Pure silicosis :hould te regarded as a
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tional condition, but it should also be usnderstood that uncomplicated silicosis & ~uf
seldom disabling to any siguificant degree.  Disability usually results frott pulmonary . Y
infections. gencrally tuberculous. which the silicotic contracts or reactivales more
readily, and handles less successfully than the normal gerson, :

Every effort should be made 10 prevemt silicotics irom contracting infections
which will later prove disabling, and to protect those who have puimonary iniac.
tions {rom being dangerously exposed to harmiy) dusts. Iu order to determine whice ° R
workmen in a bazardous industry have silicosis or pulmovary infections, all e
. t. ployees should have a thorough physical cxamination including the taking of 2

- cgmplete occupational history and satisfactory sterédscopie roentgenograms of 1
chest, -

Since the rate at which silicosis develops depends” upon individual susceptibiliy
. and the degree of exposure, it follows that these factors should be determined is
: accurately as possible. Individual susceptibility to a dust lazard ean be astimate:
. fairly accurately from a single examination. and ean be defined quite exactly e
repeating these examinations at regular intervals, The degree of exposure for eacs
individual should be evaluated by determining the length of service. and the com
centration, size distribution, and composition of the dust suspended in each worldzg
place during each operation. The method generally used to enumerate das
O particles is that accepted as standard practice by the U. S. P, H. §. with the add-
. tion of dark field illumination as suggested by Fehnel and Cummings. . Size die
tribution studies can be made by any of the several satisfactory techwiques. The cor-.
position of the dust can be studied by the usual quantitative aualysis, supplementes
by petrographic and rational chemical analysis to determine the amounts of ire

and combined silica and the other minerals.

A medical and technical survey should be supplemented by an analysis of th
mortality records in and about tie locality under siudy. and by the informariae b
obtained irom careiully performed post-mortem examinations on cmployees wh: - ®
have been exposed in the industry and who have died from any camse. 1{ these pri-
cedures for recognizing and ‘'defining a hazard are carried out nader the supervision
of an organization competent to deal with the many complex and confusing aspecs
of the problem. the investigation will be worth while repardless of the conditime
which are discovered. Where the findings of such a study il to disclose a sig-
nificant hazard, both the employer and employees will gain the protection whig ‘
this knowledge affords; and ii a health hazard is discovered, the original investisz-
tion will serve as a guide to the program which shonid he inaugurated to wves- -
come the dangers disclosed. . ir

The most severe dust hazards in mines or in plants can be reduced as succese—
fully as were accidents: by the Satety First program. and the chivi requisite 1
success lies in estabiishing adequate control procedures. The phvsical conditiun :r .
all the employces must be determined at regular intervals, and wweil interprets
roeutrenograms provide a most satisfactory comtrol procedure., Men applying i r
work should not he hired until they have passed a thorough physical examinagi.re,
including chest roenigenograms. Reliable records should be cstablisiied to show e
| exact time, place and duration of emplovyment for each person workinz in hazard.u:
! positions. Policies of employment should be worked nut for each mine or plarm.

hased upon an accurate knowledge oi the pliysical. condition of each emplovee, s:
that all oi the workmen may be protected irom contracting occupat:~ual disabilities
Occupations should be selected which are compatible with the physical condition: . :
i the emplovee. Care should he taken to protect the silicotic from infection, or :v :
case of infection fram harmiul exposure to sifica. ur the normal individual {oon
contracting cither silicosis or pulnionary inicctions.
Engincers should be especially trained to recomnize and deal with gust hazar::
. in mix}es or plants. and it should become accepted practice, where a hazard exisz,
to mamtain a consizzne check on the amount wf dust present in the working am -
phere.  The methud of dust couming accepted as standard by the U. & P. K, 2
should e adopted i ali industries having a hazard. not nniy to determ’ :
s rmmat e of dust in the air. Lut more parsic:iarly to maintain a contenl over 1he elfeciinpprenr -
ness uf the proceduse: adopted 1o reduce the dus itis Shiould Le kew o w .
will dis¢lnse the am.unt of dust present in each .3 gespizce, amei e preven:
measures which are in use, {- 3 g ;
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Shortly aiter the inauzuration of a program desigued to control a known ciust
hazard. it will becorne evident that marked improvements can be clfected without
incurring an impractival expenditure,  Personnel problems will arise, due 1w the
ceiuctance of labor to accept new procedures, and in the end. these problems must
be dealt with hy etducating workmeu to recognize the necessity for introducing meth-
ods to cuntrol dust hazards. The yuestion of what nien should he told regarding
~ their physical examinations should iollow the practice adopted by any reputable "
physician in dealing with individual cases. As industrv hecomes more familiar
with tliis problem. it wili discover the serious need for further rescarch. -
Since silicosis is a true occupational disease. disahility resulting irom or at-
tributable 1o it shouid he compensable in the same mawnier as other injuries sus-
tained as the result of employment  Only the intelligent coaperation of industry will
bring about the formulatiun of reasonable occupational disease legislation and its
fair administration. . .

-

Silicosis from the Operators’ Standpoint
By G. C. BATEMAN
Secre:ary, Ontario Mining Association, Toronto, Ont., Canada .

The speaker said in part: It is important to know what causes silicosis. but
viiess a knowledse uf the cause leads to a cure, it is not necarly as important from
tiie operators’ viewpoint as the knowledge of how to reduce the incidence. With all
the research wark that has been going on throughout the world jor many years, we
stiil do unt know the cause and we still have no cure. but we have learned a lot
about how to reduce the mcidence. -

The siiicosis provisious of the Ontario Miues Act and the Compensation Act
were passed in 1926, These provided for the examination oi all men emploved in T

positions i mines where they were exposed tn silica dust. for all such wnekers
1o be the hedders of medical certificates certilying as to [recdom {rom tuherculosis
oi the respiratory orean:, and also for compensation 1o men afiected hy silicosis.
This legislation wis intenduced as a result of a survey in Northern Os=tario
intne camps which indicated thar silicosis had made alarmmne progress among the
miners.  There being no reasnn at thar tune to question the results of this sur- e
vev, the operators azreed 1o o all that was asked of them and conperated fully .
with tite Governsent in the steps considerad necessary to meet the situation.
When this lexislazien was frst troduced in Ontario. we were advised that
=en witis a minderate destee of silicosis, while net phivsically dizabled. were Zetser
oof e hudusiey and thar they should be paid a lump sunt which would assist
Bem i relabiiitating themselves i some other occupation.
We were further ar d that i1 we toak active steps to clean up the siuation
then existing, pension the more serious cases and remove men i the early :ages
cisilicosis from mnderersund. the sitvation would be well o hawd, the frst ex-
wonsid he the beaviest. and that from then our hability wanld be pracsieally
itedd to tite anteprin: cases as they developed.
Whes the 1929\ ments were approverd hy the mines it was our unrler-
i i men i the anteprimary stage had suderord on imsairment o working
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When, thereiore. an award of $300 was made te Compensation Doard inme.
diateiy set up a prospective reserve for progression of an additional S11.300. with
the resuit that we bad an estimated liability to the end of 032 o several milion
dallars, most of which was outstanding. .

With 1he passage of time it also hecame apparen: that the removal of the meu
from unéerground emplovment in the carly stages «f silicosiz did not have the

results auticipated. The pavment of a lump sum award did not in most cases serve
the end expected. As a general rule this mottey was expended ior other thinzs an
the nien made little effort to rchabilitate themselves. A eerrain number of nien
classified a1 silicotic continued in their underground employment and we jownd
practicaliy no difference in the rate of progressiots in these who coutinued as com.
pared with those who were taken out oi the wines. Seme of this may have heen
dve to the aliered economic status, but even if the economic satus had remained
the same, we were forced to the conclusion that there was lintle if any henetit to
the men by removing them from undergrowl work. unless of course. there was
evidence of an onsct of tuberculosis.

It should. of course. be understood that during this time active cfforts were

made by the mines to improve ventilation and to allay  dst, Without this the

abave statenmient ,wouid not hold true. _Steps were 2isn taken hy the mines to pra-
vide 1iat men in the early stages of silicosis were placed where the conditions

undergroundl were most iavorable,

Our expericuce also indicated that the carly stazes oi siliensis do not wecessarily
mean an impairment of working eapacity. This is all the mure importaut on ace
count of the diffienity of diagnosing silicosis in its cacly stages. as there is no sharp
line of demarcation between the pre-anteprimary a=d the ustepiehinary, or hetween
anteprimary and primary staces. and 2s a matter of fact. we helieve that there i
a great deal more uncertainty in the diagnnsis of sdlicosis than the mertlical wien
are willing to admit. The determination is largele 2 matter, of personal julgment
angl thereiore subject to crror. .

A creat deal of what may be read intn an X-rar 2iin depends upan the technique
in taking the flm.  Cer:ain other discascs and chest colitions will also mive i
the filim an appearance simulating that of silicosic and we heiieve it is saje to #ay
that witheut a definite knowledge of oaccupational istors the dinanosis of silicosis
in itz earlier stages wouid he practically impossibie.

Ia view of these conditions, it was feit that the Sudurtey wai earryving an unfaie
burdea znd in 1933 the Act was amended. The anienrimary and primary classifica-
tians were deleted. compensation was made payahle oaly {ur dizabiiity, which means
actual impairment of working capacity, men with a moderate cecree of silicosis .
allowed to continue underground work and he imdustry was relieved from
ted liahility in respect=to progression hy providing that the claimant mmst
make 3nd establish his claim for disability within two vears of leaving the employ-
ment 2t which he was exposed to dust. to cntitle Mim to compensation.

As I said beiore, silicosis is essemtially an emuioyver's problem. It is in many
places an important item in his cost of produciinn and to a considerabiv degree
it is a controllable item of expenze. If the empiover simply lcaves the matter in
the hands of the docters. he will have no one t7 blame fut himself ever what
it casts him.  The opinion of the ordinary praciitioncr and even of the raent-
zeneieoist and expert ehest and lung man wav be =7 ltle’ valse. QOniy the opinion
i thate doctors who bave had special training i the diaguosis of silicosis from
heth ciinical and X-ray examinations should be rzeepted, and cven those opiniots
cannot be accepted in il cases. . - -

We do not say this with any intention of criticizine the menibers of the medical
nrolessian. but witere the malter is so imporiant sl enstly 1o iulustre, where
lismle i3 actmally knnwn abowt the diceasc. and »here there i- stll an clement o
uheertainty in the dingnosis of silicosis in its eurt stages, o much carc.cmm-"f
he exercised, and ihe closest sermting hy Diclustes iich hag to pay the hills is muedd
necessary.  The hest results ean only he abtainei by the employers and the &€
tors warking together. but the emplorer nust crcaides it as one of hie particular
problems. . )

I bave also stated char in the absence of any
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to know how to reduce the incidence titan to know the cause. We believe the chitet
preventive measurcs are as follows:

1. Liaprovement in fundamental working conditions iy the matter of ventila-

tion and ailaying dust.

2. A rigid initial exanvination to keep out of the industry those men whose

physical_condition would indicate a type most susceptible to silicosis and tuberculosis.

3. Control of tuberculosis not only among cmployees, but also among those

with whom they come in contact,

It zocs without saying that ii silicosis_is caused by the inhalation of dust. the

removal of dust will remove the cause. This means ventilation and lots of it. and
where possible the wetting down of dusty places.
source oi dust is believed to be from blasting, therciore the time interval before
men returts to a blasted face is mporiant.

\'entilation and water will remove the visible dust irom the air. but it 15 not
the wisible dust that causes the damage. It is the dust that ranges between one-
hali and five microns that is dangerous and is.so dificult to remove, and the quan-

tty in the air can only be determined by some method of sampling.

\We would consider it a mistake to have either the type oi sampling apparatus

or the pcnnjssible dust count defined by law. This may be all right on the Rand

in South Airica where conditions are more or less standard, but it is_not advisable
in the United ‘States or Canada. where conditions vary so greatly. For one thing.
we do nat know what constitutes harmiul dust and there is no standard practice for
the trcatment oi dust sample slides. The nntreated slide of a sample taken ncar
a carhide lamp in an otherwise dust-irce atmosphere. would show an apparent very
hich dust count. Dust sampling, however. shonld be a part of the regular routine,
using the t¥pe of apparatis best suited to the particular conditions. and this wiil
show whether the atmosphere is goodd. fair or poor.

Next to veatilation and the laving of dust. the most important easure 15 tn
carciutly sclect the type of men to he allowed to work in the iulustry.  This re-
quires 2 rizid initial examination which should include a complete physical examing-
tion and N-ray. Py this means men with the type of chest which would indicate
their susceptibility to tuberculosis and silicosis can he elimivated. The camplete
physical examination should al:n have a beneficial effcct an the accident rate.

Uncomplicated silicosis is not a big nroblem. but silicosis and tubereulosiz enm-
hined represent a very real problem.  The measures for the controi of tuirercutnsis
are well known. Particular care shouid he taken that men with tubercuiosis be
withérawn iram the industry and given prover care and treatment.  Places where
the c=:nlovees live should also be supervised to see thar they are nat exposed 1o
tuherouiar contacts.

Some Aspects of the Silicosis Problem

By DR. H. K. MOORE and DR. M. J. KELLY

Medical Staff. Hollinger Consolidated Gold Mines, Ltd,,

Timmins, Ontario, Canada
In 1922 the Ontario Mining Act was amended ta
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v he emploved the workman must hokl an
stating that fie is iree jrom disease of
must be remewed at each anmual examina-
vhe Worknie . Act nra-
s working ¥ ¢ the
nations. &t
~ Warkmen's the
o Datartn mines R !
scheek kept on st passibie unels
v Are tnien ta remove

Tie speaker :aid in part:

all mdersraund men.
certincate onod for twelve me
szairaters orrans. This certificn
Ta the meantime. an amendmer
Sor cintment ol msetdieal

A
-t
-

iz 2t
11 Dracd

”

tHieotics, there i ¢l
any &aze and if neves
~oiact with siiica,

In mining operations the chief'~

CoecC.

Fs

-
-




e

YRTLVL

X LT X
B~y 4 S T TR RIS,
Aok

3

Y
it

K3

s

286 Taeenty-third dunnal Safeey Congress—National Sercty Council

The act i its present form was passed in 1933 and served w clear the si:
which had become involved by :he ticeup of large sums of money in reserve <unds
against possible future claim: by mwn adjudged siiicotic previwusty, but whe had
since heen lost sight of or wilo were carrying on at wurk sliowiieg a minimw « 7 ny
disability. -

From the workimaw's point of view. the new act is a gréar step forward, .as it
allows a man to continue at hiz uvsual duties wnderground as long as he is aFe 1
work without any serious degree of discomiort. Previously, 2 workman waze a:.
vised to quit underground work when a tertain seage of fibrosis had heen reacired,
regardless of his ability to carry on. and sacrificed his rights to compeonsation i he
continued to work. ) .

In the Xoray examination of the chesis oi the 2007 meun employed at the Heliing
mines during 1933, determinacions are graded as follows: Narmal is a chest show-
ing little or no fibrosis. where :ie condition oi the lung is hetter than the average
for the age. M. F. ur “More Fidrosis” is a chest which is normally found 31 the
average adult at the age of the miner under cousideration. M. £. P., “More Fiteosis
Plus” is a chest showing slightly more Abrosis than normal ivr the particular age.
M. F. P, P.or “More Fibrosis Plus Plus" is a chest showing considerably more
fibrosis than normal and is a pre-silicotic stage. Silicotics are that gruup which
show a great deal of fibrosis and taking into comsideration the minini histery and
consequent exposure to silica. are thus termed. Admittedly, disability may o nay
not he preseat. This last group ranges irom the early silicotics with a mini of
disability to the late complicated aor secondary cases with marked: disahi and
tuberculosis. It must be adiled that a large number of men at the commignzement
of employment at the Hollinger, and without previous mining cxperience nr v autact
with silica. show chests of M. F. P, rating. Following are the rosnlts of this exam-
mation: N

Normal ....ooovvviiiininec 330 L%
MoF 09300 A0SR

MOF P 932 AL AT,
MFPDP......... L . TP 0 1 73
Silicoties ......... RN A . LG
Average contact with silica f men working and M. FL PP, 12 vaars,
Sibiemic....oo.... veee 13 peacs,
Next is an analysis of the changes in chest rating i 1933,
Normal o M. Tl e H
Normal to M.F.P.o..o..L. . |
M. F. o M. FO Pl 200
M.F. P oM. F. PP ......... vieees Y
MEPPwT B, ] .
M. F.P.P.to AP
AP. 0P 231
M. T 0 Nermal oo, e 1t
M.F. P toM.F, ... R k11
MFE P PWAMF i, 1
M.F.P. Pl F P ... e, 20
T.D ! wd o, eeo 1
T.B 2?2 wMFEP ... 1
- A. P, M F PP oL R .
P. oA Pl U . 206 Tutal 497

_ These ficures ¢over approximately 300 men in whom there was seoe change
in chest rating during the .ear, and the directiun of the chanae, Tie ~smaiuing
1300 men sinw 1o chanee ran the previous vear. [t wiil he obserier 231
men showed an increace wosis rating, wiiig 246 <how cheste wh !
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achaneed rating to be given. The second explanation is that epustant improvement
in radiotogical techmic 15. making diagnosis worc accuraie. ’

Ie would scem. thereiorc, that on the whole the situation is showing consider-
able improvement from this viewpoint. During 1933 no case progressed [row the
pre-silicotic _tq, the silicotic stage. In the years up 1o 1933. 120 men had been
rated siticotic and the total cost to the Hollinger involved a sum of $913.930. which

figure includes the prozresitve and contingent funds set aside to cover future costs
and possibie future claims. e

Two objects have been kept in mind during the wany vears of study of the
dust prablem at the Hollinger Mine. : =

1. The collection of complere data regarding the nature of air breathed Dby
warkmen in diffcrent occupations. its chemical composition. temperature. humidity.
dust content and rate of flow. .

2. Working tests of all practical methods aof improving thie condition of such

air. -
In searching to adapt a3 method for the determination of air dustiness, it was
cealized that no instrument has been devised which would measure the dust con-
tent of the air with scientific precision. Furthermore. it was felt that the principal
object of making deterninitions was to ascertain i the dust coumt of the air was
undesicably hizh. and i such a condition was jound. t devise a method of reducing
. Henee. for practical purposcs, the instrument which possesses a high efficiency
in the range of desirabic concentrations and gives a quick indication of dangerous
quantities oi dust is most desirable. The circular Kouimeter, invented by Sir Robert
Iotze and introduced to the Miners’ Phthisis Prevention Committee of South
Africa in 1916, has thereiore been used in the Porcupine District for the past
cight years.

A summary o our investigations along thiis line may be given as totlows:

1. Abuut Y wi the underuround force are engaged in work whicihh will pro-
duce ¢langerous dust if measures of cuntrol are not applicd.

2. Of this manher a litile over 400 are engaged i shoveling broken ore into
cars and the average dust exposure dves not exceed 300 particles ii the muck piles
are kept thoronghly wet aid blasting carciully restricted.

3. The remaining 300 men are cngaged in drilling and blasting operations and
are subjected to severe putential hazard, Men engazed i stopes who do not have
to return ta the working faces have an average exposure of ahout 1200 particles.
while using the ordinary type drills. Tt is felt that the use oi the “dustless” type of
drifter will reduce the cuncentraton of dust to semewhere near 300 particies,

3 The men engaged in development driits are cexposed to the same concentra-
tions ni Gust, pameiv. 1200 particles.  Where possible. two development driits are
worked simuhancausiy by tite ene erew. so that the men do nat have o 20 back
treugh the dense dust aiter Basting e cut ‘There are oniy a2 ivw exceptions 12
this rule and when necessary 1o go back to load the remaining holes, the meu arte
provided with the speeial respirator.

3 The hivh dust concemtrations in the vicinity of sopers we hape to deal
with by the use of gumpressed air masks.  Also the practice of driving adjacent
raises simuitancously has reduced the hazard aiter blasting. :

With tiie constant mprovement and maintenance of general health  conditions

kept ulwaws 1y the fore a: nost desirable and necessary in aiding in the solution
af the s i
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atmospherc ior 14 w 13 hours, during which they are thorougily dried, Afrer :
undressing the miner passes through a scries of shower baths oi temperaturss vary- i
ing from hot ta vold, .Aiter drying be proceeds to his Jocker where he hias placed j
his street clothes befare the beginning of the shiit. . - ”
With a view to reducing the infection of silicotics with tuberculosis. a clinic [
has been established in Timmins. .An experienced public health nurse ix employied '
full time and it is her duty to visit all tuberculosis suspects and patients. all con- }
{

|

1

H

Py

tacts with these cases and contacts with silicotics to arrange for their examination
and supervision and if necessary jor treatment. \Weekly clinics are held at whicn
such patients are examined clinically, radiologically and by bacteriological and bio-
logical tests.
Since January of 1933, approximately 30 dangerous cases of tubercuiosis have .
been removed (rorp the district to 2 sanitarium and many more less severe cases
placed on bed rest at lome or on restricted activity. It is icit that By removing
these cases fromt contact with silicotics. that swithin a comparatively short time
tubervelosis will be moderately well controlied and since tuberculous iniection is
necessary tn precipitate sccondary silicosis, this movement, &t will be appreciated.
is an excellent cne. ) Goner .
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Petroleum Section .

Officers 1933-34

Generai Chairman—R. W. Brack, Sandard Oil Co. oi N. J., Elizabeh, XN. J.

Pice-Chairmsaun—A. \U, Brezzaxy, Lone Star Gas Co.. Dallas, Texas. ]

Chairman. Atlantic Division=]. H. Eaowy, Tide Water Oil Co. New York. N. Y.

Chairman, Great Lakes Division—]. B. HeRBERT, Standard Oil Co, {Ohiol, Cleve-
laud, Ohioe.

Chairmgn, Mid-Continewt Division—A. A, Operr, Barn:dall Refineries, Inc.. Tulsa.
Okla.

Chairman, Gulj Divisivr==\V. P. Rzvmoxo, Jx. Standard 0Qil Co. oi louisiara.
Baton Rouge, La.

Chairman, Rocky Mamntain Divisicz=B, V. Qspory. Standard Oit Co. (Ind).
Casper. Wyo,

Chairman. Pacijic Division—J. K. R.z2ervs. The Texas Co.. Los Angeles, Calii,

Netes Letier Gaitor—G. O. Lockweea, The Empire Cuimpanies. Bartlesviile. Ok!la.

Cuginecrins Committee Chairntan—3X. B. Roarer, Humble Oil and Reining Co.
Honston. Texas, '

Health Cespmittee Chairman—Dr. R. A. Jewserr. Generai Petroleum Corporation 6f
Califorzia. Los Angeles. Calif. "

Pagter Cosmittee Chairnmmm—H. 3. Witsox, Associated Oil Co.. San Francisco.

Prayrant Connniztee Chairmmn=C. . Hientower, United Gas Company, Housten.
‘I'exss.

Publicitz Committee Chairman==. = Rrsiycgen. Maguoiia Petroleum Co.. Dallzs.
Texus,

Statistics Committee Chairmun—]J. Y. Myers, Standaré O3 Co. (N. J.). New York. '

Past Gone=st Chalrmer=e
R. 2. Tywven Standard Oil Cu. N, JO), New Y N. Y.
. R, Cerme. Tie Texas Co. 3osuston. Texas
R. T. Doxovay, Sandard Qi T.mpany of C San Franciseo. C&lil
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Public Utilities Sectior”

. Officers 1933-34

General Chairman~F. M. Peeorn. Illinois Belt Telephone Co. Chicazo. III.
1ice-Chairman for Tetearaph and Telephone Interests=1. W, Warr, The Boll Tele-
phone Ca. of Pennsylvania. Pittshurgh. Pa,

{Vice-Chairman for Gus lutcrests—E. J. Kuen, Philadelphia Company. Piashurgh.
Pa.

Fice-Cheirman for Eiceirie Interests and Pragram==Rov M. Goswix. Philadeiphia
Electric Co., Philadelphia. Pa,
Scerctory~Jonx J. Tarana. Laclede Gas Light Co. St. Louis. Ma.

News Letter Editor—Ray A, Bowawns. Sun Diego Consolidated Gas and Electric
Co.. San Diewo, Calii, .
Engineering Committee Chairman—\W, H. Muiuican, Hydra-Electrie Power Com-

mizsion. Toranmta, Ont.. Canada.

Heaith Comunitter Chairmon—Dur. Hasr ., Frznenr. Chicazn Rapid Trausic Cu..
Chicazo. {1l

Membership Conunittee Chairman==A. A. Kuxce. Public Service Co. of Coturado.
Denver, Colo.

Poster and Filnr Sieip Connmnittce Choivman=H. W, Lurrer. Commonwenitiy Edison
Co.. Chicacn. il

Puliicity Committee Chairman~H. T Suepp, Appalachian Electrie Puwer Co.
Bluehetd. W, Va.

Srasisiice aisd Cm.lh'.tl Comoristee Chalrnan—AY, H. Duows, Northern Staie: Powe
Co. Minneapulis, Mimn.

Specia? Repregentotiirse—

M. Beswern, San loaguin Lisht & Power Corp.. Fresan, Calii.

S. C. iewixsox, Pavifc Gas ami Fleciric Co., San Francisco. Calif.

Pave R Keny, Pem Comral Light and Power Co. Altrama, P,

W, R, Loy, Alihama Power Co.. Birmincham. Ala.

H. AL Proczay, Public Serviee Co of Nerthern Hiionis, Chicagn, 13
Fanx Sepewrntn Consoludated Gas 0 of New Yoek. New York, N. Y.
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WA, Peewanas, Appatachian Electric Power Co. Weleh, WL Va,
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Quarry Section

Officers 1933-34

General Chairman—0T110 A Gravis. The General Crushed Stone Co.. Easton, Pa.
Pive-Chairman—\Wirtiam H. Caxer. J. E. Baker Cz. York Pa.

Secretary and  Netes Letter Fafitor=\". P. ABEARN, National Sand and Gravel
Association. Washimtgon, D. C.
Doster Continitter Chairnnm—H. F.

Pa.
Publicity Coemmittee Chuirman—]. R.
Washington. D. C.
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Washington, D. C.
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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 ther dust problem in
industry, the United States Public Health Service in cooperation with the Bureau
of Mines began its first study of the health of workers in dusty trades in 1914,
in the mines of Joplin, Missouri; and later, in 1923, the Public Health Segvice
inaugurated a scries of dust studies. These later studies were all conducted in the
same manner in order to permit as detailed a comparizon as possible between the
different investigations. .

Briedy, these methods of study may be divided as follows: (1) examination to
determine the general® physical condition of the workers under ohservation; (2)
special piiysical examipation to determine the prevalence af specifie diseases of the
respiratory system and the lung pathielogy resulting irom exposure to the particular
dust hazard: (3) record of the nature and severity oi the disabling illncsses; (4)
analysis and detailed study of the occupational environment; (3) occupational
mortality_ statistics relating to the speeific dust: and (6) autopsies.

The £rst six intensive investigations carried out by the Service dealt with the
health of workers exposed to dusts in a cement plant. granite cutting industry,
anthracite 2ud bituminous coal mining, silverware manuiacturing plant. cotton cloth
manuiacturing, and in municipal street sweeping. Brie? ivdies were later conducted
in certain slate, granite. marble and tale quarries, whiic more recently a rather
extensive siudy of the health of anthracite coal miners was completed.

These six dust studies showed that the workers irn the granite cutting plants
who were exposed to the highest ‘dust concentrations were found 10 suffer irom an
excess oi pulmonary tuberculosis after 15 years or more of exposure and developed
silicosis {r:m 2 to 10 years. In the group exposed 1o a lesser amount of dust,
silicosis caveloped only aster prolonged esposure, with no exeess of tubereulosis,
It was fcund that a close relationship existed between the degree of dust exposure
and the extent and severity of the pulinomary damaze. Anthracite coal miners
suffered i-om dyspnoea and other signs of pneumocorinsis and experienced a high
rate of raspiratory sickness: in addition. an excessive mortality irom influenza-
pneumoniz and possibly tuberculosis was found. Biteminous ¢oal miiners experi-
enced a gineralized fibrosis of the lungs and an excers mortality from influenza
and pnermopia.  Cement workers showed some signs «i early pncumoconiosis with
an excess = diseases oi the upper rospiratery tract. On the other hand. workers
in the e cloth and silverware manulacturing plants aad snunicipal street sweepers
were nogs! for respiratory conditions and other il when pared with
the generz industrial population, .

Rock Liifting, For five years. the United States Bureau of Mines studied lead
and zinc miners i the Tri-State Districe. Oklahoma, The ore here is high in frec
silica, ©Of ihe 7722 men examined. a group of 1,647, or 2.3 per cent. was definitely
diagnoses &5 having siiicosis, not including those diazmosed as having tuberculosis,
All the ms:n diagnosed as having first-stage silicosis had warked an average of
13 yeare. tut those men starting in the mines aiter ) yvears of age worked an
average <! only 8 years, .

The wark of rock drijling in subway and tunne! esnstruetion in New York
City is in some respects zimilar to that of some 6f the activities in the hard rock
mines, :Ast in s0 tar as the manner in which is evolved. the type ot
dust an- resuitant hazard. Recently the result «7 5 study of roclk drillers.
biasters zn2 excavators ~was reperted by the ‘New Yar: Tuberewlesis and Heaith
Associaziin,  An examizmation of 208 rocie drillers. bis:
that 118, <7 37 per cemt of the mien had :siiicosis in
re of most of these men (73 por cent) had &
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National Saiety Councii. This investization indicated that, judged by the mature
of the dust and dagree of the exposure. a rcal hazard exists in this occupation.
This study also brought out the iact that it is possible to conduct sandblasting with
safety. provided properiy designed and well maintained equipment is used.
Diatowaceons Silica 1Vorkers. Most of the data on silicosis have been gathered
from swdies made both in industry and experimentally on dusts containing iree
silica in the form of quartz. Such studies have been made in the granite industry,
pottery trades, hard rock drilling, ete. There are other free silica minerals in
existence that are not crystalline 1n nature but of an amorphous composition. In
: Santa Barbara County, Calijornia. there exists the largest and purest diatomaceous
. silica deposit in the world. This substance consists of about 83 per cent free
¢ilica. Recently an examination was made of 108 workers selected among those
emploved less than | vear, 1 to 2 vears, 2 to 3 years. and more than 5 vears.
All of the workers were Mexican laborers and the examinations consisted of x-ray
determinations. social and medical histories. and clinical examinations of the chests.
Dust determinations were also made but these were not reported. The outstanding
jeature revealed by the examination was the splendid physical condition oi the men.
.. Eiginy-four per cent of the workers were reported in excellent physical condition.
"It was iound that 60 ren showed signs of early pneumoconiosis: 15 were in the
moderately advanced staze and 6 in the advanced stage. This iatter finding was
amonz workers with a history of exposure oif more than 5 years.

Dust Hazard in the Granite Quarry Industry. It is a common belief that
sranite quarrying is not so dangerous an industry as granite cutting in enclosed
cheds: quarry work i3 done omtdoors and hence may not be attended with very
much dust exposure, However, certain quarry operations require the use of
pnenmatic tools. which are isvally associated With the formation of , considerable
nuantities of dust. It was thought that a study made in a representative franite
quarry might cast some iight on our problem. Accordingly, a study of a clinico-
radiozraphic nature of A3 quarriers was made and occupational dust exposures were
also cotained. The dust determinations show that nearly 38 per cent of the workers
tdritflers) were cxposed to many times the amount of dust considered saie at the
present time.  Drillers were the only persons showing pathologic lunz changes.

Iali of these workess ~vith an exposure of 5 to 19 vears had silicosis. and 4 of
s men with more than 20 vears of such trade life showed this condition.
is cudy suggests t:at quarry drillers may experience as hirh a death rate
om pulmonary tubercziosis as do pneuratic-tool workers in granite cutting sheds.
Efcet of Inhaled 1larble Dust. The pulmonary Rbrotic changes due to the
“inhalatinn of marble dust appear to be slight in comparison with those caused by
stnne dust containing a Eigh percentage of silica in the form of quartz. A recent
study made by us among marble workers showed that ajthough marble dust. wien
imialedt in concentrations averaging ahout 23 miilion particles per cubic icot of air.
precuced o mild bilateral. lincar fibrosis in a certain number oi the 80 men
ined. no serious iumg changes were noted and there was no disability due to
the cuit, even aiter many vears of exposure (more than 40 vears in tome cases).
The marble dust under consideration consisted of 98 per cent calcite and 2 per cent
drJen:ize. with no silica present. .
Dust Hazard in Areasive Industry.  Artificisl abrasives are widely used in
infiusiey and jor this reazon the efect of the inhalation of dusts produced in the
manuiaciure or preparazion of these products is oi great importance. In 1925,
1020 nnd amain in 1931, Dr. Clark oi the Norton Compzny at \Warctster, Mass.,
made sivestioations of workers exposed to aluminium nxide and silicon carbide dust
protuced in the manufzsszre oi crinding wheels, which showed that during a period
ni 13 wears there were ~roportionately twice as many cases of pulmonary tuber-
culasis among those wrrking in the ahrasive durt depariments as in departments
wlhers no abrasive dust cscurred. In 1051, Keszier, of New Jersey, reported the
rocurrance of over 100 cases of allezed silicosis in the-abrasive powder industry,

i which the dust ¢of ed oi 99 per eont iree siica.

1 Erposure 1.7”51'1‘{:.1.-; Dust. It has been the belief that the inhalation of dusts

Y9 compozed of sificates (czmbined siiica), in comiparison with silica (iree siliea in

« the inrm of quariz). was ianocuous.  Of rocog & many, investizators have
Bk eio -
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of the lungs caused by the inhalation of asbestos dust. has already been described
both in its clinical and roentgenographic maniicstations by {invesuzators in e
countries. but to date no studies have been reported in the United States, Cemem
dust. which contains zbout 22 per cent combined silica, has been studied, and the
effccts, of the iuhalation by workers has been discussed here. In Mareh, 1433,
Dreessen. of the United States Public Health Service, reported the results (i 2
study conducted among tremolite talc and slate workers. The slate dust 10 weich
these workers were exposed consisted mainly of silicates. there being less taan
3 per cent of quartz in the dust. The tale was 2 hydrous caleiwm-magnesium silicaze,
heing 45 per cent talc and 45 per cent tremolite, with no quariz present. The
results of the study seemed to indicate a relationshiip hetween the amount of dam
inhaled and the efect of this dust on the lungs of workers.

Seatistical Studics. Recemtly, Lanza and Vane estimated that there are some
500000 workers cngaged in the mining. quarrving and manuiacturing indusmies
in_this country in which an exposure to silica dust 10 a harmiul degree i5 e~
tailed. Their analysis of mortality experience of twelve life insurance compazies
for the period 1915-1926 showed that the acwual mwortality from respiratory toter.
culosis among the silica exposed persons was about three times that of a 505
silica dust group. Ii one considers their data for certain occupations in e
mines and granite and sandstone quarsies.” occupations known to be exposed 1o
high concentrations oi hazardous dusts. then the comparison is more striking. siace
the actual deaths ameng these workers was found to be ten times twhat of the ex-
pected deaths. More detailed statistics on occupational mortality as reported by <he
Repgistrar-General of England and Wales (1923-1923), and summarized by Brizen.
show the high rate oi 1.884 per 100.000 for tin and conper miners. while the =zte
for “alt occupied and retired males® was only 130. Other occupations with ste
exposure showed an excess. .

From the evidence just presented concerning the injurious efecrs produced by
the inhalation of certain dusts. it is apparest that a knowledge oi the propeszias
of a given dust which determine its capacity to produce pulmonary pathology s
essential.  Numerous investigations of the indmstrial dust problem indicate e
these properties are the chemical and mineralogical composition of the dusy. =
concentration in the industrial atmosphere. and its particle size.

In an carlier portian of this discussion evidence was presented which indiczzed
that a close relation existed between morbidity and mormality rates irom varsess
respiratory diseascs and the exposure to certain dusts in industry.  In the sy
of the dust hazard in the granite cutting industry. it was definitely proved <=2
there is a direct relation between the magritude of the dust exposure and sicleass
and death resulting irom tuberculosis. It is quite evident. as a result ai thase
studies. that the remedy of the dust evil lies in the efiective removal or suppres:iin
of the dust to concemiration considered safe. Howcver. no set rules may be e:wmi-
lished for the mechanical protection to be iustituted in an attempt t., control jndes
trial dust. Specific cenditions encountered in a pliant wiil determine the type
protection to he employed.

The protection oi workers against cerwain dusts known to be toxic may =
times be accomplished %y the substitution of a non-toxic maverial fur the toxig iz
One cxample of such a procedure is the pnssible use of 2 metalliz or other ¢
of artificial abrasive i5r sand in the sandoiasting process in' those operations =
which it is not essemtial to use sand, a suhstance hizh in quartz coitent. Agss.
the mechanical enclosire of the dust-creating process also serves in protect ==
worker. An excellent illustration of this tvpe of protection is aSorded by ===
modern sandblast barrel used in the cleaning of small ohjects. Sunetimes it 3
possible to protect the worker by the substizution of wet for dry precesses, a: To
drilling insiead of dry. In one instance, in the granite cutting sy previes
mentioned. an operatcr using a_diamond goint tool worked the :9ne wer: <=
resulting dust amowunted to 22 million particies per cubic iunt. The fame opera:
was then requested to.work the stone dry: as a resolt. the amount < dust reachs
the high figure of 45 million particles per cubic foot. In the weavine of asbe
cloth it ha: been pass to reduce the anicunt P i the air §
to one-inurtip ol the 3 he t
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in leyner and jackehamuer drilling i hard rock. althouglt the new type of Keily
Gust trap is now huding much daver fur this kind o wurk.

The Kelly trap consists of a metal chamier desipued tu enclose the dniil steel
at the ruck suriace. No attempt s made 1o secure a mechanical seal with the
rock ur between the trap and the drill steel. The dust is remuved by an air
stream and is carried into an exhaust system connected 1o the trap. Escape of
dust particles through openings Uetween ihe uneven rock suriaces and the trap
is prevented by the air seal produced by tie infuwing air. Tests made on this
trap under actual working conditiuns siww that the dust concentration at the
worker's breathing zone may he kept down to less than 10 million particles per
cubic foot with a 60 cubic ivot per minute rate oi air How through the houd. This
trap is a step forward in the program oi dust removal; however, in underground
work. such as in mines aud subways, there is still the need to sulve the problem
oi compact dust disposal cquipment.

In certain cases. such as in the sandblasting of large castings in sandblast rooms.
the practical sajeguard to the worker is to provide him with a mask or helmet
of the positive air pressure type. In_the sandhlast investigation previousiy men-
tioned. it was jound that when from 5 to 6 cubic feet oi practically dust-irce air
per minute arc supplied to the helmet. the worker receives ideal protection. How-
ever. one must always bear i mind that the ultimate eriterion of protection shiould
be the dust determination of the air within the helmet during blasting and not the
guantity of the air suppiy itseii.

In most dusty processes, however. the miost efective means ol dust ciimination
are by the use of properiy desigued exhaust ventilation systems. Since i many
instances it is difficuit. costly, and at times an unnecessary procedure to remove atl
the dust in the vicinity of a worker, we need first to determine the mininun
amount of a certaim dust which the worker can apparently tolerate with fpunity.
Such information can be made available Ly the type of studies carried out by the
Public Health Service. For example, in the granite study already referred to, it
dust at the breathing level of about 10 milliun particles per cubic ivot (33 per cent
iree silica).

Siudies of dust remioval devices used in granite cutting plants at the time  this
work was conducted showed that a linear velocity of 1.500 feet per minute as
measured by an ancmometer at the face of the dust-removal hood. would keep the
dust at the breathing level to an amount less than [0 million particles per cubic foot.

A word should be said concerning perscnal respiratury protecuion asamst dusts.
It has already been shown that in the use of positive pressure respiratory devices
in sandblasting. it is important to have a well-designed device supphicd with about
6 cubic icct of dust-irce air per minute to give jull protection 1o the wurker.
\With reicrence to respirators of the fler type. there is sull much o he accomplishest
in the design of an cfficient and comioriable mask jor continunus use Of ureat
value are standard methods for the testing of the efficiency of respiratory pro-
tection devices. Drinker advocates testing a device against the particular slust
which the respirator is to cucounter. these tests to be made both in the laboratary
and under actual industrial conditions. He iurther suggesied thar some impartial
agency should conduct such tests and certiiy the devices for bmtusirial use. the
work being done on a cost basis. The U. 3. Bureau of Mines has prenared such
a schedule for testing and approving respirators.

I wish tn stress the importance of good housekeeping in the efiort o combat
the dust hazard. Geod housckecpng should not only imply the removal of accuniu-
lated dust aliout a workreom but should also emhrace emicient aamtenance of
dust removal dovices and respiratory protective cquipment.  Sistematic inspection
cf all dust suppression equipment thould Te an axiomatic princinle in every dusty
incustry rather than the casval arzention witieh it now recesves inomany instances.

Report of the Nominating Committee
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The Foreman's Duties and Responsibilities in Preventing
. Accidents
By GLENN GARDINER

Forstmann Woeolen Company, Passaic, New Jersey

The speaker said in part: On my first jub in the clay 3it of a brick works,
[ wimessed a disasirous cave-in which so injured one ui my jellow workers that
he was tetally disabled ior life. The accident was so pizizly the fault of the
ioreman in charge that he was discharged jor his arclessncss. That accident made
an indelible impression upon my mind. and et me undersiznd as uothing else
could what the responsibility of the foreman is in accident ;revention,
. The ioreman who is responsible jor getting out the wark is also responsible
ior the control of those conditions inunediately surromnding :2 worker ¢ his jub.
He bas an unexcelled opportunity to observe his workers and <:eir habits. If he is
a competent iereman, he can detwet those working habits w may result in acei-

dents. He gh+u 1l understand when

czld gome to know his workers so well thar he i
warrics aud outside problems are taxing their minds and pewers of concentration,
He may nut be in a2 position aiways to do much about the -uwside problems, but
he can. at least, govern conditicns on the jeb.
The foreman is the one who is most likely to set up condizizas ou the jobh which
cause job anxieties for the worker, He can do much to ¢s-2 the worker's mind
by keeping him iniormed about conditions which aficct his i:% and the sseadiness
of employmen:. Ha ean lielp to reduce the fatigue his men cxpericnce and in s
domEg directly influence accidents which are related to fatigue.
very inteilizent joreman recalizes the importance of the sifety iunctions. and
that saiety shouid be put upon: the same plane of importance as the cther duties
his job includes.
the worker is indifierent 1o safety. it is usually merer a reflection af the
foremaa's attitede. Ou the other hand, if the foreman wiii stand feor nothing
but saie working habits, the worker will proceed very residly to develop safe
working habits. _ Of course, I recognize that certain workers have an auitude of
recklesicness an] bravado about them which makes them siivhcly contemyutuous of

the dangers of the job. But it is up to the foreman to ; acture this attitude
and bring such workers down to earth.

A recemt sy of a company employing 6.600 workers iniicated That 48 out
of the 6,600 had i:ad 10 per cont of all the Jost-time accidents he enmtire organiza-
tion. The accident irequency among these 48 men was fijty :72s as grear as that o
of the average ior all workers,

The record :zlso indicated that thase men having the larzess numler of winor
aceidents were Lito the same men having the largeu®®wimher -¢ .set-time aceidents,
Thus minor &aeeifdents are of real sienificance tn ff oz becnuse
they point gut o hint the men who will mast prob ‘ost-lime accigents:
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Textile Section

Officers 1933-34

General Chm'n;mu—Cll.\m.Es H. Eates, Lowell Textile Institute, lawcll, Mass.
Iice-Chairman in Charge of Pr.jgmm—lc.\‘.nl!:s MaeNuvLry, 81 Wallace St..
Malden, Mass. ) . '
Fice-Chairman—M. W. Herss, Proximity Manuiacturing Co., Creannliorn, N. C.
Vice-Chairmgu—B. R. Browx. Cuiumbia Mills, Inc.. Chicage, 1. o
Sccrctary and News Letier Editor—E. E. Prace American Mutud Libiiity Ine
“surance Co., Doston. Mass. ) ) )
Engincering Comuitter Chairman—PatL W. Viers, Plymouth Curliee Cu, Nosth
Plymouth, Mass. ) ' '
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Poster Committee Cheirman—Farz W, Senw Actma Lite Insurance Co, [lartford.
Conn, )
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TUESDAY MORNING SESSION
Qctober 2. 1934

The opening sestisn of the Taxiile Seciion was called to order Lo Arting Chair-
man E. E. Place, American Muizal Liabiity Insurance Co. Bmzf.u._ tass.. who
presided. Chairman Place introZuced George .Rlchln:m:"Secretar:: i#iiwnan Brothe
ers Company. Cleveiznd, Ol:iol_\-. =9 made a brief welcomma address i the delegates
unt beiralf ol the Conveng -
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