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Publication Plan

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

and Highway Traffic Sectdon, the Child Education Section, and Home

Safety.

The large volume is being sent automatically to the Industrial merm-
bers of the Council; the smaller volume is sent automatically ta 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 quandty prices are quoted: 1 to 10
copies of the large volume, 81.50 each; 11 copies and over, $1.25 each.
quies of the smaller volume, 3.50 each.

THE PLAN OF PUBLICATION is the same as that followed for
the last three years. It is 2 condensed record. The papers of cach
session or division of the Congress have been assembled, edited with
care and discernment to eliminate extraneous matter and 2bbreviate
the less essenrial portions, and the concise remainder is presented for
study and reference. Although not “complete” in the sense that every
word is reprocuced, it is an interesting and valuable record which em-
phasizes the memeorable parts of each paper or address. ke original
manuscripts are on file in the Council Library, available for zddidonal
reference as desired,

Although the National Safety Council endeavors to eliminate from
discussion at its conventions matters which are not pertinear to its
purposes or which are contrary to its policies, the Council cznnat ac-
cept responsibility for the views expressed either in the pzpers pra.
sented or the discussions thereon.

NATIONAL SAFETY COUNCIL, INC,
20 North Wacker Drive, Chicago
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dusts w1h no evidence that respiration is impaired.

TIFENTY-THIRD ANNUAL SAFETY
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Dust in Industry

FRIDAY AFTERNQOON SESSION
' Qctober 5, 1634

The ses:sion devoted to a discussion of Dust in Industry was called to order by
Dr. ‘E. 3. Meiter, Director, Industrial Hygiene Laboratory, Employers Murual Lia-
bility Insérance Co., Milwaukee, who presided. Dr. Meiter briefly welcomed the
delegates and then introduced the first speaker.

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

Directo-, Saranac Laboratory for the Study of Tuberculesis, of the Edward L.
Trudean Foundation, Saranac Lake, N. Y. ’

The spezker said in part: Experience has demonstrated. that the lung tissues
can tolerate very large amounts of most kinds of forcign dust particles without
serious nierference with function. The lung may be intensely pigmented by colored
But dusts composed. in whole
of in part. of silica have been shown to be dangerous because they stimulate the
growth of :he counective tissues of the lungs and bring about the formation of scar
tissue.  This destroys the normal elasticity of the organ which is necessary for
respirat on and it thickens the delicate membranes so that a free interchange ot
gasses is impeded. Fortunately, these results only follow the prolonged inhalation
of very larze quantities of silica.

Experiments have demonstrated that the injection of silica into the tissues ot
5 the cells where the substance lodges and excites an inflammation.
g takes place a very dense and characteristic kind of scar tissue forms.
ceous dusts produce no inflammation and very little scar. It has heen
uch chanzes do not follow the injection of silica unless the particles

are ver;: fize. three microns or less in diameter, and unless enough of them localize
noone srea. \Vith larger particles the rate of reaction is so slow that little change
oceurs wwithin a year. As a general rule, the finer the particles, the more rapid the
cellular re The reaction to fine silica begins within four or five hours and
1t continues ior a period of years.
sucgf the ca is combined with bases in the form oi silicates. it rarely produces
s ?;thl\ and progressive changes. The silicate of magnesium, asbestos. does
but oo stion of-sTarmtissue In experimental anmals and in the human lung,
mo:t er silicates are not generallv recognized as irritating. Recently it has

been cliiimad that a hvdrated silicate of aluminum and potassium, called sericite,

13 Tt s egs . . Ly .
by gcf:\'\O‘lSJ wic for most of the cases of silicosis. This silicate. a transiormed feldspar.
on asisciated with quartz and it has been identified m the lungs of persons suf-

23
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fering from silicosis. However, at least two types of sericite have failed to excie
significant changes when injected into amimals.  Experiments with this substance
are still in progress. Kaolin, an alumino-silicate of potash, has also produced quite
characteristic changes in the lungs of rabbits. But our present knowledze does
not permit us-to assume that silicates as a class will produce serious tissue damage.
Most observers now believe that uncombined silica, or guariz, is poisonous 10
the tissues because it is stowiy dissolved in the fluids of the body. Certainiy the
majority of the experimental observations suggest a chemical injury, but it is diffi-
cult to understand how enough of such an insoluble substance as quartz could be
dissolved within eight hours to produce a well marked. acute inflammation. I{
solubility were the only factor oune should discover a more active response aiter
the injection of the more readily soluble silicates. but such is not the case. Tor-
merly it was held that silica produced its effect mechanically.  The hard sharp
quartz particles were believed to abraid the lung suriaces and excite the forma-
tion of scar tissue as a manifestation of healing. This theory is no longer tenabie
for when animals are injected with other hard. sharp particles like diamond. carbe-
rundum or aluminum oxide. there is no nflammation and praciically ne formation
of scar tissue. Ultimately it may be shown that the irritation of silica is due to
some unrecognized property possibly related to its atomic structure, :

\When quartz particies are inhaled they produce three specine effects which ar
not excited by any other type of dust vet studied. They alter thie bebavier ot
pulinonary phagocytes; they stimulate the formation of circumserided nodules of sca
tissue; and they subseyuently increase the susceptibility of the lung to infection, e:pe-
cially tuberculous infection.

Phagocytes that ingest too many quartz particles are killed by this trritating
substance.  As the cells die they lberate their burden and several new phagocites
come out to take it up again. DBy a repetition of this process enough phagocytes
accumulate so that many of them ingest only a few particles. Uuder such circum-
stances the stimulus is not strong enough to kill but mercly acceierates the moti
of the cells. They naturally tend to leave the air spaces. enter the lymphatic ves-
sels and accumulate in the lymph nodes. This process becomes more rapid under
the influence of the irritating silica and very considerable numbers of particies
are consequently lucalized in the nodes.
= After six or eight vears the quartz in the nodes has caused a marked over-
growth of the fibrous elements in these structures. Ultimately the reaction develo
to such an extent that the node is entirely replaced by a mass o coarse, glassy
tissue fibres, often several times as large as the omcmal node.  Such nodules en-
croach upon and compress the Iymphatic vessels. The drainase tem of the |
is choked and cfective removal of subsequently inhaled dust is eracdually dimin
Dust now accumulates around the fvmph vessels and sheets of scar tissue de
in this location.

These preliminary changes do not constitute the disease.
only the lvmphatic svstem.  The respiratory tissues are not 1
In good stera N-ray films these preliminary changes may he visualized as a thick-
ening and beading of the shadows cast by the blood vessels tozsizer with 2" widen-
ing of the shadow of the root of the tung. The blood vessels ars thickened becau:e
the most important lvmphatic vessels course through their wa The beading
due to the minue nodules of silicotic scar tissue in the lymzh nodes within ¢
lung. The root shadow is widened because of the silicotic reaction in the lyr
nodes in this location.

If still more dust is inhaled it can no longer be edectively
the Iymph vessels. The phagocytes now carry it into the wal
Often the cells sroun themselves in nodules but sometimes the
these locations the :lica again stimulates the formation of scar
15 a general thic 1o the senta between the spaces and @
the functional vortion of the tung.  This change seriously w
as interchanae « wa- cannot take place through the thickened wa
and the tissties their normal clasticity. Less involved air -
walls stretch. g the conditiom known as omphysema.
patible with ¢ ive respiration.

With the 1«

sitss they mvoive
eciably afecied

carried off threw
of the air &

Aare scattered.
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dizease. silicosis. 15 said to begin. On the N-rav filn such nodules cast ciear cut,
-aund shadows. they increase in mymer and size they biot out the formerly
azcentuated linear shadows of the hlood vessels. In a well marked case both fung
aelds may be thickly sceded with hundreds of such sharpiy denned. rounded. nodular
siadows. Where there is cmpinvsema. oiten at the baszes. no markmgs are visible
a1d the Alm appears black,

The condition of silicosis is a progressive one and' it continues o develup after
a man has leit his dusty occupation. Serious results only follow. however, when he
lezves with many nodules in the luna tissue izeli, As such nodules increase in size
they replace jmportant functional clements.  Obviously the continued crowth ot
aniy a tew nodules situated in the iyvmphatic :vstem could have little efect other
than to increase the obstruction already present.

The serious part of silicosis is its freguent complication by tubercuiosis,  This
Ay arise 1rom reactivation of a pre-existant latent infection ur it may resuit from
a new infection from without. The danger of infection increases with the amount
o: silicosis present. The course of the infection in the silicatic is usually chronic
and it often rails' to produce characteristic symptoms for mouths or Years aiter its
onset.  Many times it is accidentally discovered 1 routine N-rav examination of
g oups ol active warkmen. However. evidences of disability are much more marked
in silicotic individuals with infection than in those with uncomplicated disease, Ocea-
sionally tuberculosis may run a very acute course in the silicotic subject but this is
also true in other persons. 7The cause of the susceptibility of the silicotic lung to
teberculosis is not perfectly understood, but it would seem that the action of the
siica on the tissues creates a medium favorable for the growth of the bacteria.
Tae tubercle bacilli multiply and a slowly progressive tissue reaction ensues, but
the wsual clinical symptoms of tuberculosis are often held. in abevance for a long
tine because the chances for absorption of poisonous products of infection are mini-
mezed by the obstructed lvmphatic svstem. It is also passible that some of these
pcisons may be absorhed on the silica particles. as Cummins has sugzested.  Ulti-
mately the inicction gains the upper hand. symiptoms develop and death from tuber-

crlosis cnsues. . N

The only other type of dusi_ which: i enetaliy: rocognized: 88 A cause of severe
puimenary infufy 15 , & silicate uis testurtt.  This substance 15 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 long ones may penetrate into the finer bromchial tubes.
Tlese structures have irregularities in their walls which scem to hold the fbrous
dusts. In this location the asbestos particles are surrounded and ingested by phago-
The cells do nat scem to be particularly irritated for they are not espe-
numerous nor do they migrate rapidly into clumps as in the case of phago-

te B

cvigs dealing with quartz.  Apparently most of. them carry their burden of azhestos
mzments directly into the walls of the tubes in which they e, The mildly irri-
faring dust sets up a proliferation of the connective tissue cells in the wails result-

I,

n7 in collar-like thickening of the tubes. Contraction oi the new connective tissuc
nzrrows or closes the tube and thereby shuts off the ingress of air to the more
peripheral air spaces. These spaces then collapse, a condition known as atelectasis.
This in itself is a cause of fibrosis or scarring of lung tissue. The result is a fibrosis
ot numerous relatively small areas in the lung due to the collar-like coustricting
nbrosis about many emall terminal hronchial tubes. The lymphatic system secems to
pliw little part in disposing of ashestos dust and very insignincant amounts of this
dust are found in the lymph nodes.

Not a few cases of ashestosis dic of tuberculosis or bronchopneumonia but the
prevalence of the iormer infcction is probahly much less common than in :ilicosis.
=trveys of large groups of ashestos workers fail to reveal such a high incidence of
tuberculosis as found in similar studies on silica workers.

The inhalation of unusual amounts of non-siticeous dusts apnarently fajls to pro-
dute signifcant alterations it the hmg. It is of course possibie that injurious ones
may ultimately he discovered, hut none are recognized today.  The non-siliceous
Da micles enter the lung and are ingested by phagoeytes as in the case ni quartz.

Fe cells are not stimuiated to move very rapidly and as a consequence many of
them remain within the asr spaces for a long time.  Sowme, particularly thoze con-
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taining relatively few particies, mak
m}JJatc in the lymph nodes. In su
mixed with small amounts of

e their way into the lymphatic system and ze—-
theient coucentration, or perhaps because they zre
silica, they set up a low grade, non-progressive ehrozic
mflammation. But this reaction results only in a littie thickening in the iz~
nodes and about the lymphatic vessels. The lung tissue may be variously pigmesec

black from coal or red from ; i { i {
feres with function,
mentation is not increased but it is apparently quite definite that poeumen:s
unduly prevalent in coal miners and that chrouic bronchitis results from the inzaz-
tion of cement. The X-ray films of men working in nou-siliceous dusts shows ¢
nothing at all or a mare or less marked accentuation of the linear shadows cz
the blood vesseis. This, of course, is due to the chronic inflammatory changes 2=
the lymphatic trunks in walls of blood vessels. '

The effects of mixtyres of free silica and non-siliceous materials are less ciezix
defined and shouid receive more serious attention. It would scem UNwise to assime
as has been done in the past, that the non-siliceous substances serve only as
diluents and that only the quartz component of a dust is of significance.  Expes-
mental and clinical data are, accumulating which suggest thar at least some

dusts may materially modify the action of quartz, both in its capacity to proc
nedular fibrosis in the lungs and

to increase the susceptibility to tuberculosis. =:o-
example, animals inhaling heavy concentrations of a mixture of equal parts of n=e .
silica and hematite dust for cight hours a day over a period of 14 months Rive
shown not even the slightest indication of nodule formation in tha lung, wheas
pure quartz dust, inhaled for only two hours a day, produces definite nodulation
also seems to be true that animals inbaling such 3 mixture are much less suscens’
to tuberculosis than those exposed

icotic nodulation, others only a very few n .
and many no nodules at all.  All exhibit heavy deposits of ‘iron particles wi

cellular connective tissue reaction. When these findings can be correlated w
chemical analysis of the lung tissues

and the approximate amount of rock w
which these miners have pertormed,

some relationship between the exposure 1z H
silica and the fibrous nodule formation may be established. Tuberculosis in 1oese
iron miners is apparently less prevalent and much less severe than in men X[t
ta pure silica. \What has been said of iron miners is also probabiy true of fo
workers and coal miners. It is generally zccented that men in the latter occunz
have less tuberculosis than the average for the age period: Cummins belicves
they have the iniection but tha

t it is so atvpical and benign in its manifestas
that it eseapes diagnosis.

AMention should alsa be made of mixed dusts like certain slates and grame:
containing large amounts of free silica in combination with silicates.  Experiment
these substances behave atypically and do not produce nodular fihrosis unless the=¢
is complicating infcction. The same may also be true in human beings. Unquesz ]
tionably such dusts are capable of producing typical silicotic nodules and they pre
dispose to tuberculosis. From a theoretical siandpoint they should receive m
more intensive study to clariiy our views on the whole subject. At the present iime
it appears that the action of their q

uartz component is modified and partially n
tralized by the other substances which they contain,

Using Exhaust Systems and Respiratory Equipment

To Protect Workers Exposed to Dust

By STUART W. GURNEY ang DAVID S. REYER -7
Liberty Mutual Insurance Company,

The speaker said in part: A number of ¢
ciimination in their labor laws 1or a gocd many vears, but no state has as
thoroughly enforced these laws.  The codes of ive states avhich we mvestaas

srovide that grinding, Luffine and pulishing wheels should be exhausted. althe
1o of the states exX2mpt ircmn these provisions -

Baston

ur states have had references to c-
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5 scems ifl-advised, - since a study of wet and dry grinding in Connecticut by
iov and Greenburg bas shown that the application of water does not by any
—-eads tiiminate the dust hazard.

[t may be remarked that, with everything else equal, a hich static suction will
rive a tugher velocity at the point of origin of the dust, fume or gas than a low
coe; it this alene 15 not a measure of the efiectiveness of any exhaust system,
Wisconin has adopted the principle of speciiving a limit to the number of dust
rarticle. of respirable size per cubic foot of air. Mifter all, this i3 what we are
orimariy interested in, to keep the dust contamination down to a point where it
will mo be harmrul. . ..

These variations and conflicting provisions in state codes merely reflect the gen-
eral lacx of authoritative standards. It is accordingly fortunate that definite steps
are now being taken by the American Standards Association to develop the proper
tasis fcr such codes.  There are two committees working on this problem: the
Ventilation Code Committee, sponsored by the American Society of Heating & Ven-
uiating  Engineers. and . the Exhaust Code Committee, sponsored by the Inter-
sagonal Association of Industrial Accident Boards and Commissions. [t is also
arranged to appoint sub-committees to take up fAve specific subjects: Abrasive
cdeaning. chromuum plating, granite cutting, rock drilling, and spray coating. Iit
addition. a Sub-Committee on Fundamental Principles of Design and Operation and
Maintenance of Exhaust Systems will be appointed.

The two most important considerations in an effective exhaust system are:
L Velocity of air flaw; 2. Arrangement of the inlets (from the standpoint of near-
ness to the dust source, shape, etc.).

Many an instailation ‘that is otherwise all right fails to remove the dust success-
flly merely because there is not enough air being drawn through the system. In
a series of tests that were conducted under actual working conditions by Theodore
F. Hatch, Department of Industrial Hygiene, Harvard School of Public Health.
a machine used in dressing stone was emploved., and it was noted that with an air
fiow through the hood of 230 cubic teet per minute, there were over one hundred
nillion fust particles in the surrounding air. \When the air flow was increased to
a little over 220 cubic feet per minute, the dust concentration had dropped to forty
million, a marked improvement. As the air flow ivas further increased, the drop
@ dust concentration was relatively zlower, and it took a volume of about 380 cubic
ieet per minute te bring the dust concentration down to ten or fiiteen million particies
per cubiz foot. which was considered reasonably safe for this tvpe of dust.

[t is accordingly possible somet’mes to” take an installation that is not satis-
@mctory and, if :xe remainder of the system is well designed, by merely speeding
wp the tlower or adding a larger ¢ne. to bring about the desired results.

Another very important considerziion is to get the inlets of the exhaust systemn
25 close as pos:zible to the source ci the dust. The drop in efficiency as we et
further sway frem the inlet is really surprising to one who has not studied the prin-
cples involved. It should be remembered that if we have the open end of an ex-
kaust pine or air duct in operation. the air tends to flow in from all sides, even
from behind the opening. As we move away from the end of the pipe, the velocity
drops very rapidiv, so that even at a distance of five inches from the hood the
velocity may be fess than 10 per cent of that right at the hood inlet. This is the
most important consicderation to keep in mind and one which is irequently lost sight
of in designing exhaust systems. It is not uncommon to see an cxhaust inlet a few
inches ir diameter with which the nerson making the instaliation hoped to draw
dust fror 2 distance of several feet. but the air flow even a foot or two away from
the entrznce to the inlet may be negligible. ’

. Suill another important considerazion having to do with the design of the inlet.
15 the addition of a flange. The eZect of this flange is to cut down the air that
would fow in irom hehind the opening. thus drawing it nearly all from the front.
Thus the efficiency of the system is substantiaily increased and the scope of the ex-
haust ev:ended appreciably, without increasing the power consumption or otherwise
adding to the exnense of keeping v the svstem.

15 of perhaps lesser importance. For example.
ce hy merely directing an exhaust pipe toward
“rushed” or blown, directiovally, inr a consider-

iled" from a dista
imn. but 1t can be
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able distance. This principle may be used advantageously in directing the du
toward the opening of the exhaust inlet and thus getting the desired results wi
a lower exhaust velocity and power consumption than would be required if suctic
alone were depended upon. This principle has been applied cfectively in drillir
material containing asbestos, where the exhaust inlet is placed at one side of t
drill and a small air jet ar the opposite side of the drill, blowing across the tabi
turns the particles that would fly out from this side and directs them bzek int
the exhaust system. It is also being applied to foundry shake-our work.

Other considerations in designing exhaust systems include the climiration «
unnecessary bends or curves. the provision of clean-out doars. and the proper cor
struction of joints. Where there is a general ventilating installation and one of mor
exhaust systems. care must he taken to see that they do not conflict with each cthe:

After an exhaust system has been installed it should be tested by taking acru:
dust counts to see that the dust is really being cut down to the desired pont. an
such counts should be taken at intervals after the installation has been made. t
see that it is sill functioning praperiy,

The fact that the dust particies that cause the trouble are so small that the
are invisible under ordinarv conditions (less than 10 nucrons or 1/2500th of a
inch in diameter) often makes it hard to convince the practical plant manager tha
there is any dust present: it also makes it impaossible to tell, withour the use of pe
cial instruments. whether the completed exhaust system is actually removizg  th
dust. .

It might seem fike an insult to one's intelligence to say that after an ex™zus
system has once been installed it should be maimtained in good operating condizon
However, the numerous cases one encounters in the plants where thiz obvious reces
sity is not carried out. indicates that it is really one of the major consideraticos ir
connection with the elimination of dust or fumes. Cases are not unknown wiert
the blower has in some manner become reversed so that the air is being electec
and diffusing the dust. rather than drawing it in: other instances where tne e
ciency of the svstem has been lowered or its value nullified by clogging w, dis-
connection or wearing out of the piping. ctc.., are all too comumen.

One concerr. of which the writers have knowledge, has a “U™ ube permazemiy
installed in one of its main exhaust systems so that the foreman cr safety man can
tell at a glance whether there are any changes that would indicate a break-Z-am in
the system. Al such installations should have rezular inspections by some [Srere!
tent person as a routine part of their upkeep.

It will he
simplest form ¢

cient here to discuss respiratory cyuipment  ver
this equipment is the flter respirator. Such re
definite value temporary use such as sweeping up. cleaning ¢
materials, etc.. they require careful fitting and counstant supery
they. are being s-nperly used.

It is cur eoxinion. aiter watching the sincere efiorts in a numier of plamis w0
enforce the use of these resprrators, that it is rather impracticable require tmem
to be used on {uli-time operation. One notices the men, under 1hese ¢
surreptitiously rushing the respirator aside and gasping in free air like a
of water. Cerizinly, if theyv are to be used auy cousiderable lerpzih of tire. -
quent rest pericds should be allowed where the men can get out o the ireezir
for a few minuies refreshment.

There are al:o the large air-fed helmets, with which most of
used for sandbizsting. erc.. which have heen carried to a hizh «
tor the purposes to which they are adapted.

We believe, !
tvpe of apparatss thatr lies midway between the fiter respiratar
helmet. namelv. :he lizhi, -fed respirator which covers the noes
leaves the rest of the face exposed.  \With a light hose aua
offers considerziie ireeden of movement. and if air outlets were
hose could he <uickly transierred {rem one outlet to ancther it
practicable to w2 them over a considerahle area. They afiord the
pure wir suppis cuithnur excessive weight and withour the Tty
that i imposer v the Alter respirater.

briev.  The
irators
hins, s
M 1o ie
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~he Medical Supervision of Workers Exposed to Dust
By W. ]. McCONNELL, M.D.

Assiscar t Medical Director, Metropolitan Life Insurance Co., New York City

¢ speaker said in part: The harmiulness of dusts varies widely in accord-

apee witl the physical and chemical natures of cach individual substance.
duz are soluble or slightly soluble in
Arapertional to the toxicity of the compounds formed.
ire exaniples of poisonous dust.
on e skl
Carmmic acid and alkalies arc examples.  Attention recently
prutubly marmiul effect of dusts arising irom radio-active ores.
of ¢msts which are insoluble or very di

farmial pathological tung conditions.
1od Abresis producing dusts. The organic dusts, mainly
a6 mctor, jute, hemp, cte, are non-fbrosis producing dusts.
doss are limited. so far as we have evidence, to a few of the inorganic

’ duss. such as
Of e librosis producing dusts, those having a high perce
adrerted v the most important hecause
dusss di-tinctly predisposes the individual to tuberculosis.

Certain
e body fuids and their harmful cffects are
Lead. mercury. and arsenic
Other dusts exert their harmiul ctiects locally
1 and mucous membranes and through irritation to the respiratory passages.
has been called to the
A fourth group
feultly soluble in the body fAuids may initiate

These may be subdivided into non-fibrosis
the vegetable fibers, such
The Abrosis producing
mineral
ree silica, crystalline siticon, quartz, and certain combined silicates.
ntage of free silica are
exposure over a period of years to such

T The sficctiveness of dust control mieasures in preventing  discases produced by

: duss can he determined only by careiul physical examination
© exoesed under the guidance oi competeat medical supervision.
aorme o the employer and empioyee, aiike. as
o 21 arplicants for employment, as well as pe

vices ermployment.  The appl

spamsibility for injuries and sickness need never arise.

comert an nactive {ubercuiosis into zn active one:

Wrareas the same applicant if assigned to a position that involves no such
sosare, might be cxpected to continue $dr vears as a

waz. he examination of applicants

and various acute respiratory
by 2 new applicaut.
Manv of the younger

fecs from which they sufier. As a resu

otherwise mizht Liave been 1 :stponed until too late.

Of sven more importance than the

of the workers so
The hencfits which
2 result of the physical examination
riodical examination of those already
engrged, would indicate very careful consideration by industry of a program for
ool of sickness.  Such a procedure protects the cmiplover from engaging an
I already physically or mentally impaired who later may claim disability
iz ccndition cither not associated with employment or contracted during a pre-
jcant's physical and mental condition is established
and by <eceping record of his subsequent illuesses and accidents, the question of re-

The applicant is protected from cuzaging in work for which he is physically
T adapied which, if undertken. might casily bring about serious impairment ot
Bis hea'th. [For cxample. an applicant with an arrested  tuherculosis who seeks
- wers in a certain dusty occupation, if allowed to engage in such work might readily
thereby endangering lile or
at Teast seriously impairing the applicant’s future emficiency and carning capacity.

i useful and productive work-
‘o employment likewise protects those that

are alrczdy employed from the risks of communicable discases such as tuberculosis
and other iniections heing introduced into their midst

. individuals who seek employment have never hefore re-
cimed 4 thorough physical examinaticn and consequently are unaware of the de-
it of physical examinations. many defects
are lucsted which may be removed or corrected before they have caused irreparable
dzmge therchy increasing the efficiency of the warker and .often averting definite
asd tinally chronic diseases. Furthermore, incipient tuberculosis. unsuspected  dis-
@ses of the heart. kidneys, and a host of other discases of a similar nature, are
discove ed and the applicant referred i{or proper medical care and treatment which

i initial physical examination of applicants is
te periodic examination and care of ~id employess hy an industry. Such a pro-
ceure serves, to check the efficiency «f preventive measures designed to prevent
corapational discases. [t oifers the mast cffective way of controlling the health of
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large groups of warkers by discovering eariy not only occupational diseases,
many other conditions that go undiscovered until the worker is acuteiy ]l er
cames disabled. i the various contagious conditions go unrecognized others
come infected, therehy causing scrious economic loss, as well as endangering
health of .a group of individuals. :

The iniormation obtained from physical examinations affords the medical some-
visor the opportunity to make certain that employees arc engaged in suitable wees
out af which they are getting maximum results, to carrect the effects of undue ex-
posure to harmiul environmental conditions, and generally to lessen all o=
tional hazards. As a public health measure, it is impossible to over-cstimate
value of periodic examinations in establishing interest in sickness prevention.

The set-up of a proper program for medical control of workers exposed to dz=g
depends upon the number of employees involved and individual plant con
A series of articles under the title of “The Medical Department Manual” br
Hart E, Fisher. appearing in current numbers of “Industrial Medicine,” gives a ¢:
prehensive account of the organization and operation of a medical department.

L. The establishment of a medical department with adequate facilities and Tel
ical personnel who have qualified in the field of industriaf medicine, A proces
analysis of all operations in the plant should be made and the medical super—az:
should list all possible health hazards and familiarize himself with their phve
logical effects. It necessary, he should tonduct research studies to determipe
harmiul effects of new substances introduced into plant processes about which
is known. In cooperation with other departments,
of the hazards and devise ‘measures of controf. .

2. The routine examination of all applicants for employment. The procet—=
should include a detailed history of the applicant's previous illnesses and accide—s
classitfied under (a) diseases of childhood. (b)) general infectious diseases. - : .
respiratory diseases, () venereal discases, and (e) accidents and resulting physizs
defects. A detailed history of previous occupations ensaged in is very imporm--.
A mere statement of the type of industry in which the applicant was enmages
slight value. if any. The exact duties performed in each occupation shouid ‘e
noted and information ascertained as to the probahle lenath of exXposure to haresi-
ous substances. After the history has been taken and a photozraph for idems<

-

he should investigate the exaer

tion purposes (if part of routine) is made. the applicant should be directed 1o -
examining room where he is instructed 1o remove his clothing inr pitvsical e
ination. This examination shauld be made as complete as is considered necese=
to determine the applicant’s physical condition.

If the applicant has been or will be exposed (0 dusts which induce lung
eases, an N-ray picture of the chest is an important part of the examination.
part of the examination may be referred to an experienced  roentaenelasi
the value of this method of diaenosis depends upon the type ni pictures taken
the experience of the reader who interprets them. The examining physician
may need additionai fniarmation obtained by laboratery analvees af the oo L
smutum, and the urine. These aide to diagrosis should he pravided or made z:iz7-
ahle when desirable.

3. The rating and placement of applicants. In cooperation with the Nererr—.
department. the annlicant should he rated and placed. nat only on his trainine =l
past experiences, hut also an his physical and mental ahilities to £l vacancies acm—-
ring from time fo time. The record af his nhrsical and mental examination shn=l:
he the confidential reenerty of the medical denartment.

Periodical physical examinations, The frequency of perindical examin
necessarily must demond wpon individual circumstances according to the nees
such examinations as determined I the supervising phvsician. Where »
examinations are -made for the firse time, the emplovees of long standing shogs
miven ample explanation of the henefits of such examinations and he miven zie—
ances that their joh: are secure.

5. Provision for the disabled. Fmplevees wha develop disahilities durine ---
enurse of emplavmen: shenid he re-assigned tn nccunations which will nat joe
with or agzravate tive dizability, or they <

wuld he provided for in cther wiavs,
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the manuiacturer. It is not enough to say in a code that certain hazards must =
lbc pegmm:d; the code must specify the actual type of safety device to eliminaie t=a
hazard.

Specifications for safety devices should be set up by competent and cxperiec=d
engineers or safety directors. These specifications should be largely uniform so ==
as it is possible. There is no reason why ‘one state should require 53,00 poimids
tensile strength in a window cleaning device and ancther state should reguire 60010
pounds teasile strength. [f 53,000 pounds tensile strength is safe for a man's L Se
il one state it should be saie for a man's life in all states. Manufacturers of saleny
equipment should sec to it that the states adopt a uniform standard in safery ec=g-
ment, . ’

Safety devices in the shop have an almost incalculable visual value to emplorees.
The very sight of guards brings to their minds the thought of the employer's hacc-
ing and willingness to prevent accidents wherever possible.  The emplovee a—cn
see any proof of money spent by his employer when it is expended mersiv g
oral safety directions, meetings of committees or engineers; but there is a tHehim
presence of the employer's interest shown in every safeguard used in a shop.

Again there is an added gain in the mental reaction of the cmployee in 2 weli
guarded shop. To illustrate, we are prone to be careless in our personal hoti=
if we work or frequent a carclessly kept workroom or office; We do not ==i
throwing a cigaret butt ar a paper on the floor of 2 dirty room or offce. bt we
hesitate twice before doing so on a floor of a- serupulousty clean and well-kept roor.
I believe that in a well guarded shop, the moral and mental stimulant to berormm
a safe worker is greatly accentuated due to guarding and that we can expe o=
workers to react by conducting themseives as safe workmen,

There are plenty of instances where proof can be obtained as to the valge -
safety devices in accident prevention. A short time ago a project was compje=t
within our own state, in the nature of road building, lasting only a few weeks, z=¢
vet during that time thirty-six pairs of goggles worn by the workmen were brojes.
Had these goggles not been worn, there is no question but that thirty-six persa=
would have had eyve injuries resulting probably in the loss of eyes to some of ther.
At the Greater New York Saiety Congress held last winter, statistics were crm——
lated to the eficct that the loss of an cye entailed a monetary loss of anproxmmais
$12.000. In the instance I speak of, the wearing of thirty-six pairs of gopgies =-
sured a possible money saving of some $432,000.

In the olden days the operator of a mill expected accidents just as surelv as =
expected breakdowns in his machinery. The situation is different now, however, i
an accident in 2 mill means an investigation as to its cause. a rigid inquiry :
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 size up the vaive =
safety devices is to imagine what industry would be like today if all our s o
devices znd safe.practices were abolished and manufacturing plants returned to
former careless state of vears ago.

Protecting the Feet and Legs, Hands and Arms, Face ané
Head of Industrial Workers
By H. R. BIXLER

Industrial Relations and Employment Department, Union Carbide Cornpazy.
New York City

The speaker said in part: In a recent publication of the Industrial Comrmissic
ot Ohio. under the heading “The Destructive Big Six.” I find the following :

“An azaivsis of occupational injuries in Qhio in 1933 shows that a large
centage ¢ the total of «ll mi 1aps m industrv are directly traceable to six pr
causes. The most prolific source of nfuries to industria! workers is that of I
shjects.  This cause is charmed with 24 per cent of the total injury claims icr
X causes for the vear 1933, Next in acciden g s, 15 dnachinery, with J2
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Safety Equipuicut
e Hand tools rext, 1}
with 1+ per
are fifth with

per cent.  Falls of persons, while fourth in order of
. lead in severity, Stepping upon or striking against
c2r cent; and the operation of industrial motor vehicles
,wcile this is not dire€iiy cziated to ocur subject) is sixth with 8 per cent. In sum-
aomr ap the 1933 totals tliese six causes. it is jound that they were accountable
i over 73 per cent of all injury claims filed, for over 44 per cent of all fatalities,
g aprroximately 80 per ::nt of all permanent disability cases: and were charged
x=3 a time loss of over I per cent of the total for all causes.”

One of the major cemsvderations in the design of protective clothing for special
pess. 11 addition to the nanical features of such clothing and equipment, is that
of the materials with w they are made. A specialist in the design of safety
amace. offers the follow comments ! : )

“Primarily, three tvpes of material are used in the manufacture of safety ap-
qzmi.  These are leather. asbestos,. and fireproof duck. Duck of this kind should

“riiy be called “fame-priot”  Flame-proof duck when exposed to flame or fire,
ewm: at high temperatures. will not ignite. There will, however, be a process of
gxifaticn which will evenmmally consume the cotton in the duck. Fireproof duck
s e cheaper of the thrae substances ordinarily used and is suitable where the
fzmrd encountered does zot require impervicus protection, Asbestos. the second
mexrini. is also commoniz used in the manufacture of protective clothing. Many
pecole think that asbestos is a heat insulator, while actually it is a heat conductor.
Aghestys can be compared in this relation to any other mineral and while it will not
aminc: heat as readily as metal, it certainly will conduct some heat. Such equip-
mezm chercfore. should hz7e some heat insulation, as for example. a cotton lining
@ 2 asbestos glove. Asinstas, of course. is absolutely fireproof. The third material
cormmonly used in the mzzutacture of protective clothing is leather, which for most
. sty apparel i3 horseniie or cowhide. Leather can be either grain or split
lemzzer © The grain leathsr is comparable to the tough outer layer of skin, while
tir sphit leather can be cozipared to the bottom laver of skin. In tanning lcather
& = recessary to use oil  \While there must be a certain amount of oil in the
feer, the buver of pretzmuve apparel must be careful that there is not too much
off I 1%, since such leainar. when used near hot operations. deteriorates rapidly.”

In the estimation of t specialist, leather is the hest article for all-round wear
and hird usage. He balieves. for example. that a leather lesging should out-
wrzr ot least three firermoof duck leggings. and from two and a hali to three
astestos leggings. This szme comparison applies to leather gloves. He recommends
wsizy cather for all genmsral purposes except those where its weight will defeat

" &s paroose by tiring the wier or making him too hot while working.

Wary types of speciallr designed protective clothing are made of rubber, or of
& camposition of some cinir material with rubber. Such equipment is usually de-
sizmed for protection in Innection with operations involving hazards hecause of

L acrs. ‘umes and vapors. ~vork in wet areas, and those operations mvolving the
al rubber protective clothing and equipment has been
ds and include rubber gloves. boots, overshoes, sleeves,
7 material, such as blankets, line hose, insulator hoods

1N

desmed for electrical
s, hats, and Jine cove
. =md pratectors.

) Teit is used in some
whern he use of clothing
sadle. One  industrial
m prrssed felt to make
becimse of its protective
T waterial is pure v
accont of its low the
slewiy and without fame.
_ Fefcrring to the first Tvo sections of our subject. without attempting to go
sz the physical details 17 material requirements and mechanical design, fet us
¥ that protective cloth for the feet and legs of industrial workers would in-
drria sioes, toe guards. ts. leggings. knee pads, thigh guards, and aprons, for
DI operations.  In pr ng the hands and arms safety gloves, hand pads, mit-
. firger cots, arm proistors, sleeves, jackets. and the like are commonly used.
I zddition, for compiete “dy protection, are found protective suits, consisting of

es of protective clothing as a protection against heat,
ade from fireproor duck. ashestos or leather is mot de-
ncern  having clectric furnace operations uses paper-
otective jackets and trousers for its furnace operators,
tures, comfort of the wearer. and rclativelv low cost.
feit and offers good protection from radiated heat on
~conductivity: while it will burn, it will do so very

ey
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jackets and pants, or complete jumper suits. Protective ointments are also used
for the skin in cperations involving acids, fumes and \vapors. .
The third division of our subject. for protecting the face and head of industria; "
workers, is“6ne which is receiving increasing attention because of the hazards in- s
volving the eyes and respiratory organs. \While eyé protection has long been 3 :
part of industrial accident prevention work. the necessity for the use of goggles is
not fully recognized since we learn from the National Safety Council that there
were 300,000 industrial injurics to the cves in the United States last vear, cach re- ) 4
sulting in at least one day of disability. Of this number 70,000 were compensable
cases, which means seven days 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 lost the vision of both eves. The
total estimated loss of 3,600,000 days per year from work was attended with a tota]
X : cost in time lost, compensation and medical bills of approximately fifty millions of
E dollars.
Perhaps the most authoritative scurce of valuable injormation for safety engi.
neers at this time concerning the protection of face and head of industrial workers

P )

£

2
is the head and eye safety code. which is now being revised under the supervision .
of the American Standards Association. The title of this code is being changed N
to the “American Standard Safety Code for Protection to Heads. Eyves and Respira- * .. §&
tory Organs.” A study of the cede's revisions., cven in its present tenfative form, §
will be of great value in the individual's consideration of our subject; and in its

' final form, when published. will be of inestimable value. %
Of special interest are the following requirements for respirators and gas masks, 8§

as proposed in ‘the revised code: i o

Requirements for Respirators and Gas Masks

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

“The respirator shall be so designed and constructed that, when it is worn iz .

its praper position. it will permit only air which has passed through the flter by &

to enter the mouth or nostrils of the wearer. The material used for the body pay

of the respirator shall be such as to combine mechanical strength and lightness of 33

L weight.  The respirator shall be comiortable to wear and shall not impede fres 8
3 action by the wearer. The facial contact edge of the respirator hody shall nat 3
3 irritate the skin of the wearer and shall not allow leakage of unfiltered air. If . R
C rubber is used, the rubber compound shall be free from jead and mineral sulphates. &4
= If used in work requiring goggles, the respirator when in place on the wearer %
;- shall permit the use of varicus types of goggles without impairing the efiectiveness X
. of either the goggles or the respirator. or the goggles mayv be permanently attached %

to the respirator. An automatuc exhalation valve is optional. :

“The gas mask is permissible for limited exposure. For higher coneentrations
; and for longer exposures to any gas. a hose mask, or a hood with positive air ;
. supply may be used.

3 “The hose mask shall be of such design and construction as to campletely
4 protect the respiratory orgass of the wearer from toxic gas and dust. and make 2

gas-tight fit when in its proper position on the wearer. .

“Canister type gas masks shall be of such desigm and construction as to protect
! the eyes and respiratory orzans of the wearer from acid and organic vapors. am-
' monia. carbon mouoxide, dusts. smokes. and mists, either singly or in combination
where the oxygen content «f the surrounding atmosphere is not less than 16 per
cent.  In places where ouly non-irritzat gases. such as carhon monoxide, are present
the eyves need not be covered. Gas masks shall be of such design as to insure 3
gas-tight fit when in proper positicn on the wearer., Cartridze-tipe masks shail
meet all requirements for ihe camister type except as to canister. connecting  tube.
and body harness.”

Among the devices desizned ior :ze protection of the individual worker aainst
dusts, by 1ar the most imp 1T ts tre positive pressure respirator. In particulariz
dusty operations. such as fastinz and metal grinding. where the particles ma¥
njure the face. the helmet { ‘I;F?%MMQI’

e of respirator is p%\lvu .
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crovided with an adequate air
authorities recommend  as
the opinion that respiraters
used with hut one or two
is equially important.  The
v {rom a compressed air fine
y a flter capable of removing
compressed air hine is wet and
xide poisoning due to oil being

e eovooth, 1t is essential that the apparaun
cown o lrom a pure, dust-iree  source.
-x cubic fcet per minute, while others
< on wmodern principles are emmcient
of air per minute. The source of air
frequently made of taking the air dire
croviding the air intake to compressors
=e idust particles.  Sometimes the air of t
v imd tnere may be a possibility of carbon me
grnlv burned a4 reciprocating piston-type c¢.mpressor. The air, under these
—memen:. is unsuited for use in the respirator and it becomes necessary to install
i rotary compressor blower, supplied irom a clean source of air. This
o meiod is applicable particularly to plants not equipped with compressed air.
pirators should be selected for their cumiurt to the wearer and ior their
womsve efficiency,  The manuiacturer should be required to submit a laboratory
oz of the officiency of his device, for the purpcse selected. Although respirators
: aomd never be regarded as substitutes-ior local exhaust ventilation, they provide
© z mmeticidle means of protection for- workmen enzaged in dusty operations carried
a iy occasionally or for short periods of time. The positive air pressure type of
wesimatet. unfortunately, cannot be worn by workers engaged in operations requiring
rmwim to move about unhampered by air hose. The only available protection
“e worker wnder these conditions is to wear a respirator with a fitering
s fibre or tissue. Ouly those types which have been demonstrated to
s the necessary fltering medium to give suficient protection against fine
should be selected,
¢ importance of the use of the positive fressure respirator in dusty work
Sdons is illustrated by the results of an anzivsis conducted by Dr. Leonard
- Gresburz and Charles Pierce, of the Laboratory of Hygiene at Yale Uhniversity,
‘n ~mmection with the study of the subject of “Ventilation and Its Relation to the
Jamwol of Dust, Gases and Fumes.” They found that air drawn from a cabinet
“mrimine 61 millions of dust particles per cubic ioot retained four and one-half

S

5

e wam particls per cubic foot when drawn through”a respirflor; two nillion
F Feries were drawn _through helmet and respiraisr: four-tenths of one million of
37 duss particles per cubic foot were drawn through helmet with positive air pressure;
S Fut “wo-tenths of one million were drawn :hrough a respirator and helmet

sustive air pressure.  This demonstrates cenciusively that a respirator alone
concentrations. The reason for

mitations in effectiveness when used in hea
’ ck of satisiaction arises from the fact that fit of the respirator to the face
e zmde by solt rubber which, even though the best available, is not air tight when
d1e vearer is working., \Where dust exists which cannot be otherwise coutrolled.
verml [rotection can be obtained through the uie of respirators; however, if
smmeabie, a positive pressure helmet system :isuld be installed, since it gives
mmst complete protection.

Voo

fedi e

Sa’s Protective Equipment as Related to Accident
Prevention '
By R. B. ROAPER

Satety Engineer, Humble Qil & Refining Company, Houston, Texas

“ne speaker said in part: I am convinced ti:z: a combination of education and

T equipment is essential for accident prever::in work. The use of protective
~mment cannot prevent all accidents, nor can the training of employees prevent
#l 1ccidents. No matter how proficient employ may become in the performance
5L % duty, they must not lose sight of the iact certain hazards and coaditions
TeTmre protective equipment.
a1 order to determine just what equipment m:
33T exparience in each class of work. [f it is
28 of work are prone to receive injuries to ¢t

it be used, it is necessary to study
d that men engaged in certun
min parts of the body, cven in
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Accident Prevention Equipment
Manufacturers’ Section

< ' Officers 1933-34

. " General Chairiman—DBCELL \\'; Nurr, Safery Equipment Service Cowmpany, Cleveland.
Ohio.

Vice-Chairman—I. \W. MiLraro, Industrial Gloves Corporation, Danville, Iil.
“2" Secretary—Geoncr, S. Snure, Safety First Supply Company, Pittsburgh, Pa.

Treasurer—L. J. Bowxer. Mine Saiety Appliances Company. Pittshurgh, Pa.
Executive Committee at Large—

E. W. Brrrarn, E. D. Bullard Company,

Freperick Watrert, Pulmosan Safety Equ
Crartes H. Gatraway,

San Francisco, Calif.

fpment Corporation, Brooklyn, N. V.
American Optical Company, Southbridge, Mass.

BUSINESS SESSION
September 30, 1934

The annua) business meeting of
turers’ Secsjon was called to order after a pleasant dinner b
< Buell W, Ny, Safety Equipment Service Company,
% POTts were heard from the General Chairman and th

Mittees on activities during the past vear. The report

<%3s then called for. and new officers for the Section
s 1ollows :

Clu}l]';n:a:::——-l'rwin W Millard.

the Accident Prevention Equipment Manufac-

v General Chairman
Cleveland, who presided, Re-
e Chairmen of Standing Com-
of the Nominating Committee
were nominated and elected

“ville,
Viee-Chai =G siden iety First § : :
Pi!rsburgh,mpggta"' George Shull, President. Saiety First Supply Co., Brady Bldg.
ceretars —\William Wahlert, Pulmosan Safety
L, rookivy, A

reasurer

Secretary, Industrial Glaves Corporation. Dan-

Equipment Corp., 176 Jehnson

~s E. Dickson. Vice-President,
3K

: Standard” Safety Equiprment Co..
A3t Wacker Drive. Chicagn, it
SO e Counnf//vu-u!—/_urr/cJﬁ

T Rvan. V'-Pres.. Mine

Safety Appliances Co.,
burzh, Ea.

f.’a_\‘is, President. Davi: Fereeoes
New York City.
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R. T. Solensten, \"-Pres.. Elliott Service Company, 242 \W. $5th St New
York City.

B. W. Nutt, President, Zafety Equipment Service Company, 1228 St. Clair
Ave, NE, Cleveland. O.

ADJOURNMENT

Accident Prevention Equipment
Manufacturers

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

American-La Erancc & Foamite Industries, Inc., Elmira, New York
Fire protection eguipment

American Optical Company, Scuthbridge, Massachusetts
Industrial eye protection service

Bendix Products Corporation, South Bend, Indiana
Automotive testing equipmernt

Robert A. Bernhard, Rochester. New York
Saf-T-top applicator botties for antiseptics
Bioney & Smith Company, New York City
Emulsified carbon black for concrete pavements
Bishinger-Koehler Manuiacturing Corapany, Pittsburgh, Pennsylvania
Oxygen equipment products
Bradley Washfountain Compary. Milwaukee, \Wisconsin
Group washing equipment
Brown Shoe Company, St. Loui:. Missouri
Safety Toe Shoes
R. H. Buhrke Company, Chicazo. Illinois
Safety belts, straps, buckets. and toal guards

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

Burroughs Wellconie & Company (U. S. A, Inc., New York City
First aid and medical equipment
Godfrey L. Cabot, Inc.. Boston. Massachusetts
Emulsified carbon bLiack for conerete pavements
Chicago Eye Shield Company. Chicago, Illinois
Head and eye protection equizment .
H. Childs & Company, Inc, Piiburgh, Pennsylvania
Safety footwear
Cunningham-Hall  Airerait Curssration, Rochester, New York
Sand blast helmet and suit i P
Davis Lmergency }?quipmcnt Cempany, Ine.. New
First aid, gas gmadks and saiety equipment
e .

Y.




Eagle Signal Corporation. Moline. Iilinois
Elli>tt Service Company, New Yorx City
‘“limination of waste, promotion of

Evsns Products Company, Detroit. Michigan

Accident Prevention Eapmcut Mamufecturcrs' Scction

“~raffic signal cquipment and industrial timing equipment

efficiency and safety

Railroad grade crossing and barrier and trafnc signals

Gerson-Stewart Corporation. Cleveland, Ohio
30aps,

The

disinicctants and cleaners for planned sanitation

Harlev-Davidson Motor Company, Milwaukee, \Wisconsin

Special police motoreycies and egquipment

Huter Auto Equipment Company,
“leet specialties, rubber murrors.

Inc., New York City
stop and tail-lights

Hynson, Westcott & Dunning, Inc. Baltimore, Maryland

\[ercurochrome and Thantis lozenges

Industrial Commission of Ohio. Columbus, Ohio
Accident record charts and grashs.

Intrrnational Shoe Company, St Louis, Missouri
Saiety shoes

Jurkin Safety Appliance Compan
Sajety guards for punch press

Wialter Kidde & Company. Inc, New Yoark City

Louisville, Kentucky

151

educational safety literature

Permanently piped fire systems and portable extinguishers

Lerigh Safety Shoe Company, Alzntown, Pennsyivania

Safety shoes and boots

Lima Cord Sole & Heel Company. Lima, Qhio
Non-slip soles and heels for icznwear

Liquid Carbonic Corporation, Ch
Fumigant for infestation cont

Micwhyte Company, Kenosha. W
\Vire rope and braided slings

Alirtindale Electric Company, Cle
Protective masks, saiety roadwar

iczgo, Ulinois
lzconsin

jand, Ohlio
signals

Mstropolitan Life Insurance Com:2ay, New York City

Insurance, industrial group, ¢

Mine Safety Appliance Company,
AMine and industrial safety e

Nitional Automatic Sajety Sigmz. Company, Chicago, Iilinois

Saicty flash signal for rear ¢ trucks
National Safety Council. Chicage. Ininois
Poster, Library, Research an

The Patent Scaffolding Company
Ladders and scaffolds for i

Portable Lamp & Equipment C
Electric mine lamps and sa

Tlie Positive Safety Manuiactus
Power press satety devices

. Chicago. I

equipment

Frotectoseal Company, Chicazo. Ilinois
Safety cans for wasning, be

Fuimosan Safety Lguipment Ce:
Respiratory protect:an and ¢

--~tion, Brookhvu, New

ducation Divisions

iy and construction
sany, Pittsburgh, Pennsylvania

storage, eic., tank Aungs

York

Company. Cleveland. Ohio™

N T ey
Ehazos, Bk

SR G287




132 Taeenty-third dnnual Sufcty Congress—Nutional Sareny Couneil

Pyrene Manufacturing Company, Newark, New Jersey
Hand fire extinguizhers and svstems

Reece Wooden Sole Shoe Company, Inc. Columbus. Nebraska
Wooden sole safety iootwear

The Safety Clothing Company, Cleveland. Ghio
Safety clothing and equipment

The Saiety Equipmen: Service Company. Cleveland. Ohio
Goggles. safety ciething and other satety equipment

Saifety First Shoe Company, Holliston. Massachusetts
Safety shoes

Safety Signal Devices. Inc., Chicago, Illinois
Safety stop-light for cars, trucks and buses

The Service Recorder Company, Cleveland, Ohio
The Servis Recorder for trucks and buses
Shepherd Saiety Shoe Corporation, Chicago, Ilinois
Safety shoes .
The Sight Light Corporation, New York City
Instruments for wmeasuring light in industries. etc.
Standard Safety Equipment Company. Chicago, Illinuis
Dust protective cguipment and general satety devices
Stonehouse Signs, Irnc. Denever, Colorado
Metal accident prevention signs
The Surety Rubber Company, Carrollton, Ohio
Rubber saicty eguipment for linemen and industry
Weaver Manufacturing Company, Springfield. IlL
Automotive testing egumipment
West Disinfecting Cenpany, Long Istand City, New Yaork
Disinfectants, insecticides and sanitary supplies
Willson Products, Irnc. Reading. Pennsylvania
Eve, head and re:niratory protective devices
Wil-X-M'T'g Corporatinn. Brooklyn, New York
Fire extinguishers and equipment
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American Society of Safety
Engineers~-Engineering Section

Officers 1933-34

General Chairman—S. E. \WWrrive, Liberty Mutual Insurance Co., Boston, Mass.
Vice-Chairman—E. F. Braxxk, Jones and Laughlin Steel Corp., Pittsburgh, Pa.
Viee-Chairman—A. S. Recura, Industrial Relations Counselars, Inc.. New York, '

N. Y. :
Sceretary—W. Deax Keerer. National Safetr Council, Chicago. IIL

Members at Large—
CyriL Arxswortn. American Standards Association. New York, N, Y.
C. B. Avgr, Westinghouse Electric and Manufacturing Co.. East Pitsburgh, Pa.
J. L. Baxasmn. Consuiting Engineer, Chicago, Tl
E. \WW. Beck. United States Rubber Co.. New York. N. Y.
H. R Brixner, Union Carbide and Carbon Corp.,, New York., N. Y. (Metro-
politan Chapter).
C. B. BorreT, Wisconsin Public Service Corp.,, Milwaukee. Wis.
J. E. CririNey, Bethlchem Steel Co.. Eethlehem, Pa.
R. E. Doxovax, Standard Oil Company of California, San Fraacisco, Calif.
W. M. Gaarr, National Bureau of Casvzity & Surety Urnderwriters. New York,
N. Y.
Harry Guitpert, Pullman Company, Co
A. P. Huckesteix, Pennsyivania Deparim
Pa. (Western Pennsylvania Chapter.
R. McA. Keows. Industrial Commissizn of Wisconsin, Madison. Wis,
| G. A. KuccreENMEISTER, Dominion Forge & Stamping Co.. Limited, Walkerville,
: Ont.. Canada.
| M. G. Liovp. United States Burcau of S:andards, Washington. D. C.
l

icago, I
nt of Labor a:zd Industry. Pittsburgh,

Jorx P. McCaxy. New England Power Engineering and Service Corp., Wor-
cester. Mass, (Boston Chanter).
! W. 8. Farxe, Aetna Life Insurance Cro. Hartford, Conn.
G. E. Saxrorp. General Eleciric Cu., S:henectady, N. Y.
' C. W, f:oti, Standard Oil Co. (Ind. . Chicago. Il
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Construction Section

Officers 1933-34
General C/mirrmuz*]ﬂlx N
Newark, N, J.
Piee-Chairman—y',
York, N. Y.
Viece-Chairman for Euyincur{ug Projects—P. R MavEeTTaA, Je. Ti
Co., New York, N. Y.

Fice-Chairman for Utiticy Construction—C. . Brack. Stone §& Webszer Engineer-
ing Corp, Baston, Mass.

Russeir, Je, Ulited Engineers ¢ Constructors, Inc..

G. WigeLeg, Building Trades Emplovers' Association, New

wopion Starrett

Vice-Chairmgn for U, 5. Envineer Dv/nrrf::nv:/—C.\PT, Eirory \
E. Office o the Chier of Enzineers, Washinaton, 1. C.
Sccrulm-_\-»—Rr:amr McKixtey, General Accident Fire & I
troit, Mich, .
Newos Logger Editor—Eogar N GovLnsTine
Calif.), San Francisen, Calir.

Enyiu('c'rfu_n Contmnittos

Chairman—] C. Foresten, The L L. Mvyers
.
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ile Assurance Corp.. De-

( State Compensaticn Insurance Fund of

. Chicago.
Hempergy, it Coatmittee
hurgh, pa.

Paster Comnize, Chairian—1 \srs N Dovee, Tames
Regy., Montreal, Quelec Can.

Coramitres Clairmmn—R. J. Rewezrvrs:, Coaw Bizkesice & Sons, New
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Some men's minds. of ceurse. are more sluggish than others in absorbing ideas
of this nature: but saiery can be visualized and is being visuaiized cvery day i
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dium of posters as certainly as by verbal mstruc-
tion a.nd_ every o?hcr means, hoas the Safety Instruction Cards obiainable trough
the National Safety Touncil. it must Le borne in mind, however. that the posters
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Report of the Nominating Committee

At this point Chairman Cogan called for the report of the Numinating Com-
mittee, and new officers for tite Section for the ensuing year were nominated and
clected as follows:

General Chairman—E. W, Fiske, Jr., Scouy Vacuum Co., Inc. New York. N Y

Vice-Chairman (in Cherue of Posters and Slides)—Robert F. Hand, Standard

Shipping Co., New York. N. Y.
Vice-Chatrman (in Charee of Publicity)—Arthur M. Tode, Cunsulting Marine
Engineer, New York. N. Y.
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ship Co.. New Orleans, La.
Statistics Comuittee Chairman—Denjamin
pany, New York, N. Y,
Stevedoring  Commiitee  Chairman—TF.  C. Gregory, \Wateriront
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F. P. Foisic, Shipping Federation of the State of Washington, Seattle, Wash.
J. M. Griser, Alabania Dry Dock & Shipbuilding Co., Mobile, Ala.
\Wm. Groundwater, Usion Oil Co. of Calif., Los Angeles, Cali.
Henry J. Heidorn, Standard Shipping Company, New York, N. Y.
\Willard F. joues, Guii Refining Co, New York, N. Y.
V. P. Kain, Marine Surveyor, New Yerk, N. Y.
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Arthur R. Savaze, Peninsular & Occidental Steamship Co.. Port Tampa, Fla.
H. L. Seward. Yale University, New Haven, Conn.
A. J. Smith. Marine Office of America. New York, N. Y.
J. H. Tomb, Capt. USN Rtd.. New York State Merchant Maring Academy.
New York. N. Y. .
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[t is alio to be realized that a safety program or method that i suitzlie for one
conpany or location may not be desirable for anciher company. Far =xample in k
ous WO New York state mines, which have the same regulations regariing safety
ha:s. shoes, gomgles, etc, and where the primary ruie is also enforce? that cach
ani every man is.responsible for his own safety and for the safety of his iellow
werker, great emphasis is placed on housekeeping or cleanliness abous the mines g
and mills. EFach department of the two divisions has a metal sign, ruled in three l
co'umns: one being for the month of the vear. while the other two are ior the house-
kening rating and lost-time accidents. If the conditions are good, a gold star is
placed on the sign: if oniv fair a green star is awarded. while for poor cleanliness
a -od star is given. A gold star counts ten. a green five. and no score iz given for
red. These scores are posted monthly on the bulletin board. and the basis of com-
pa-ison between the two mines is thereby made possible. If a score is not pertect,
or at a reasonably high figure, the department which is negligent receives consider-
abie adverse publicity. If there are no lost-time accidents, a gold star is placed
in the accident column.

The results of our New York safety program are reflected by the achievement
of operating 162.912 man-hours with only one lost-time accident (which incapacitated
a worker for two days), and this record resulted in the 1932 award of the “Sentinels
of Safety Trophy.” :

gy cn oy

THURSDAY MORNING SESSION
Qctober 4, 1934

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

Assistant Director, The Saranac Laboratery for the Study of Tuberculosis,
Michigamme, Michigan

The speaker sajd in part: Refuge can no longer be taken under e shelter of
igrorance that the prolonged imhalation of dust may lead to scrious disease, ior
the medical, technical and lay press is filled with accounts describing the dangers
azsociated with breathing certain dusty atmespheres.  What, then. ould be the
proper course to pursue in meeting this problem and dealing with it in s satis{actory
ranner ’

Both industrial and laboratory studies prove that only certain dusis are danger-
o5 when inhaled, and that quartz or other forms oi pure crystalline ::lica are wost
dangerous. constituting a specific tissue poison. \Where men are expe:ed to a suffi-
cieat quantity of very fine pure erystalline silica dust only, a true mazard always
cists, The dusts of silica in combination with ctner elements generzily give rise
¢ pulmonary reactions which differ in many respects from those c¢aused by pure
sitca, and which vary rather widely among themseives in their harmiulness. As
a class, and with the notable exception of asbestos, silicates are lzss dangerous
than pure crystalline silica. Not only are certain dusts apparentiv mcapable of
poducing a specific harmiul reaction when inhaled by themselves, buz when asso-
cated with silica favorably modify the usual respease to this dangercus dust.  The
efective size range of particles causing disease is now regarded as :hree microns
and smaller, while the qualities of hardness and sharpness are no lcnger regarded
ai af significance. The term pneumonokoniosis is intended to descrife the changes
a~ising out of the prolonged inhalation of any dust harmful or otherwise, and does
not necessarily imply the presence of disability, nor a predisposition 1o pulmonary
iifections. The term silicosis refers specifically to the disease which results from
e prolonged inhalation of harmiuf silica dust, and is characterized by a "
nodular fibrosis i the lungs and pulmonary lymph nodes, and increasel sug
to pulmonary infections. Pure silicosis should be regarded as a
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poducing a specific harmiul reaction when inhaled by themselves, buz when asso-
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tional condition, but it should alse be understood that uncomplicated silicosis =
seldom disabling to any siguificant degree. Disability usually results from pulmonase
infections, generally tuberculous, which the silicotic contracts or reactivates mery
readily, and handles less successfully than the normal persou. :

Every effort should be made to prevent silicotics from coatracting infectiome
which will tater prove disabling, and to protect these who have putmonary  infee-
tions from being dangerously exposed to harmiul dusts. In order to determine whick
workmen in a hazardous industry have silicosis or pulmonary infections, all e
ployees should have a thorough physical examination including the taking of 2
compicte occupational history and satisfactory stereoscopic roentgenograms of 1
chest.

Since the rate at which silicosis develops depends upon individual susceptibilior
and the degree of exposure. it follows that these factors should be determined s
accurately as possible. Individual susceptibility to a dust bazard can be estimale:
fairly accurately from a single examination, and can be defined quite exactly -
repeating these examinations at regular intervals, The degree af exposure for eacs
mdividual should be evaluated by determining the length of service. and the coo- .
centration. size distribution. and compasition of the dust suspended in cach warkinr
place during each operation. The method generally used to cnumerate dps
particles is that accepted as standard practice by the U. S. P. H. 8. with the adds-
tion of dark field illumination as suggested by [Fehnel and Cummungs.  Size die
tribution studies can be made by any of the several satisfactory teclwiques. The cow-
position of the dust can be studied by the usual quantitative analysis, supplementes
by petrographic and rational chemical analysis to dctermine the amounts of fre
and combined silica and the other minerals.

A medical and technical survey should be supplemented by an analysis of the
mortality records in and about the locality under study, and by the informatim
obtained from carefully performed post-mortem examinations on cmiplovess wh: -
have been exposed in the industry and who have died from any cause. If these pre- )
cedures for recognizing and ‘defining a hazard are carried out under the supervisim M
of an organization competent to deal with the many complex and confusing aspec= -
of the_problem, the investigation will be worth while repardless of the counditions
which are discovered. \Where the findings of such a study fail to disclose 2 sie- J
nificant hazard, hoth the employer and emiployees will gain the protection whicd -
this knowledge affords; and if a health hazard is discovered, the original mvestime-
tion will serve as a guide to the program which should be fmaugurated to oves- o
come the dangers disclosed. . ’

The most severe dust hazards in mines or in plants can be reduced as success
fully as were accidents by the Safery First program, aud the chivi requisite ©
success lies in estabiishing adequate control procedures, The pbivsical condition :r
all the employees must be determined at regular intervals, and weil interpretn: 1
roentgenograms provide a most satistactory control pracedure.. Men applving ir .
work should not be hired until they have passed a thorough physical examinazion.
including chest roentzenograms. Reliable records should be cstablished 10 show e
exact time, place and duration of employment for each person working in hazardas:
positions.  Palicies of employment should be worked out for cach mine or plam
based upon an accurate knowledge of the physical. condition of each cmplovee. s:
that all of the workmen may be protected from contracting occupational disabilizizs
Occupations should be selected which are compatible with the physical condition o '
the emplovee. Care should he 1aken to protect the silicotic from infection. or i ,
case of infection from harmful exposure to silica. or the normal individual f{ron ,
contracting cither siiicosis or pulmonary infections. l

!
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Engineers should be especially trained to recognize and deal with dust hazaro:
i1 mines or plants. and it should become accepted practice, where 2 hazard ex!
to maintain a constant check on the amount of dust present in the warking atm -
phere.  The method of dust counting accepted as standard by the U S P, H. &
should be adopted Ly all industries having a hazard. not only to determine the anvvnr
of dust i the air. Lot mere particularly o maintain a control over the effec
ness of the procedures adopted to reduce the dus sageds shoudd be  hept.w
will dizclose the amcunt of dust present in each # gaplace. and e prever
measures which are in use. ! T
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Shortly after the mauzuration of a program desianed to control a known dust
pazard. it will becorne evident that marked improvements can be c¢ifected without
incurring an impractical expenditure. Personoed problems will arise, due to the
rejuctance of labor to accept new procedures, and in the end. these problems must
be dealt with by educating workmen to recoguize the necessity for introducing meth-
ods to contral dust hazards. The question of what men should he told regarding
(heir physical examinations should {ollow the practice adopted by any reputable
physictan i dealing with individual cases. As industry becomes more familiar
with this problem, it wili discover the serious need for further research.

Since silicosis is a true occupational disease. disability resuiting from or at-
(ributable to it should be compeusable w the same manner as other injuries sus-
rained as the result of cmployment. Only the inteiligent cooperation of industry will
bring about the formuiation of reasonable occupatianal disease legislation and its

jair administration. : .

-

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

The speaker said in part: [t is tmportant to know what causes silicosis, but
apiess a knowledze of the cause jeads to a cure, it is not nearly as important from
ihe operators’ viewpoint as the knowledze of how to reduce the incidence.  \Vith all
-he research work that haz been going on throughout the world for many vears. we¢
1l do not know the cause and we still have no cure. but we have learned a lot
about how to reduce the incidence. -

The silicosis provisions of the Ontario Mines Act and the Compensation Act
were passed in 1926, These provided for the examination of all men employved in
positions in mines where they were exposed to silica dust. for all such workers
ta he the holders of medical certificates certifving as to frecdom from tuberculosis
of the respiratory orzans. and also for compensation to men affected by silicosis.

This legisfation was introduced as a result of a survev in Narthern Ontario
mining camps which indicated that silicosis had made alarniing progress among the
meiners.  There heinw ne reasen at that time to question the results of this sur-
vev. the operators aurced to do all that was asked of them and cooperated 1ully
with the Gavernment in the steps considersd necessary to meet the situation.

When this lemislation was Arst itroduced in Ontario. we were advised that
ren with a morerate cesree of silicosis. while not physically disabled, were better
wit ai the industre and that they should be paid a lump sum whicl would assist
thiem in rehabilitatioe mselves in some other occupation.

We were further advized that if we took active steps to clean up the s
then existing, pension the more serinus cases and remove men in the early
i silicosis irom underzround. the situation would be well in hand. the first ex-
mense would be the heaviest. and that from then our liability would be praciically
Umited to the anteprimary cascs as they developed.

When the 1926 Amencdments were approved hy the mines it was our tnder-
candine that men in the anteprimary stage had sufered no jmpairment of working
acity and that the 41 payment -was a compassionate alluwance for resabili-
smtion and nat for disabitite. We gurther understoad that with the paym {
350 to these men our re<ponsibility in respect to them would he practical
develened, howeve ¢ the femal position was different. The
oard cannot make vard except Tor disabitite and where disabi
cen estahlished the ¢ anr can come back for teview  on evidence of
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\Uhesr, therejore. an award of S300 was made the Compensation LDoard imme- o &
Jiateiy set up a prospective Teserve for progression of an additional $11.300. with ;.rc\
the result that we had an estimated liability to the ¢nd of 1932 of scveral miilion T
dollars. most of which was outstanding. q ton

With the passage of time it also hecame apparest that the removal of the men -

from uncerzround employment in the early stages i silicosis did not have the RN
results auticipated.  The payment of a lump sum award did not in most cases serve -
the end expected. As a general rule this money was expended ior other things and with
the men made little effort to rehabilitate themselves. A certain number of men I
classined as silicotic continued in their underground employment and we found rem
practicaliv 1o diffierence in the rate of progression in those who continued as com- 1 whe
pared with those who were taken out of the mines. Some of this may have heen sour
due to the altered economic status, but even it the cconomic status had remained b rien
the same, we were forced to the conclusion that there was little if any henefit to '
the men by removing them from underground work. unless of course. there was the
evidence of an onset of tuberculosis. . i
It should, of course. be understood that during this time active cfforts were ny,
made by the mines to improve ventilation and to allay dust. \Without this the - 3
above statement would not hold true. Steps were aiso taken by the mines to pro- . or !
vide that men in the carly stages of silicosis were placed where the conditions n o2
undersround were most favorable. . n ot
Our experience also indicated that the carlv stazes of silicosis do nat necessarily | e
mean an impaicment of working capacity.  This is all the maore fmportant on ac- : the
count of the difficuity of diagnosing silicosis in its carly stages. as there is no sharp ; 3¢
lime of demarcation between the pre-anteprimary znd the auteprimary, or hetween mek
anteprimary and primary stages. and as a matter of fact. we believe that there is = asin
a great deal more uncertainty in the diagnosis af :ilicosis thmn the medical men - Sho‘\
are willing to admit. The determination is largely a matter of personal judgment : -
and therefore subject to errar. - f:;:
\ zreat deal of what may be read ingo an Xeray Sl depends upon the technique tion
in taking the flm. Certain other diseases and chest conditions will alsa give in thei
the #in an appearance simulating that of silicosis and we helieve it is safe to =iy hy
that without a definite knowledge of occupational fiztory the diaguosis of silicosis : H
i ste carlier. stages would be practically impossiiie. C hine
Ia view of these conditions, it was felt that the ‘udustry was carrying an uniair sre
hurdea aad in 1933 the Act was amended. The antenrimary and primary classifica- with
tions were deleted, compensation was made pavable caly for disability. which means te
’ tuhe

actual impairment of working capacity, meu with a moderate dearee of silicosts
were 2ilowed to continue underground work and the industry was relieved {rom
unlirsized liability in respect-to progression by providing that the claimant must
make and establish his claim for disability within two vears of leaving the cmploy-
ment 2t which he was exposed to dust. to entitle him to compensation.

s I said before, silicosis is cssentially an emplover's problem. It is in many
places an important itern in lis cost of productinn and to a considerable degree
it is a controllable item of expense. If the emplover simply leaves the matter 0
the hands of the doctors. he will have no one in hlame but himself over what
it cnsts him.  The opinion of the ordinary pra Stoner and even of the roent
aenalezist and expert chest and lung man mav he «f little vaive. QOuly the opimod
nf th doctors who have had special training v the diagnosis of silicosis from
heth ciinical and X-ray examinations should be zccepted, and cven those opinons®
canmot be accepted in all cases. ) .

We do not say this with any intention of criticizing the members of the medical
: but where the matter is so mportant and costly to industry. where 9

i3 actually known ahout the dicease. and where there is still an clement 01
stages, too much care cannot
hitls 1s most

profession,

little
ancertainty i the diaznosis of silicosis in its car
he cxercised, and the ciosest scrutiny by industry which has to nav the
neceszary.  The hest results can only he ohtained by the emplovers and the, dne-
tors working together. but the employer wust corakder it as one of his pnrtxculaf

prohlems. e e e
1 have also stated that in the absence of any rtatt

much morte impo
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Mining Section 285

to know how to reduce the incidence tian to know the cause,  We believe the chief
preventive measures are as follows:

1. Improvement in iundamental working couditions in the matter of ventila-
tion and allayving dust.

2. A rimid initial examination to keep out of tie 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.

[t goes without saying that if 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. In mining operations the chief
source of dust is helieved to be from blasting, therciore the time interval before
men return to a blasted face is imporunt.

Ventilation and water will remove the visible dust from the air. but it is not
the visible dust that causes the damage. It is the dust that ranges between otie-
half and five microns that is dangerous and is.so difficult to remove, and the quan-
vty in the air can onfy be determined by same method of sampling.

We would consider it a mistake to have either tlhe type of sampling apparatus
or the permissible dust count defined by law. This may be all right on the Rand
in South Africa where conditions are more or less standard. but it is not advisable
in the United States or Canada. where conditions vary so greatly. TFor one thing.
we do not know what constitutes harmiul dust and there is no standard practice for
the treatment of dust sample slides. The untreated slide of a sample taken near
a_carhide lamp in an otherwise dust-free atmosphere, would show an apparent very
high dust count.  Dust sampling, however, should he a part of the regular routine,
usinz the tyvpe of apparatus best suited to the particular conditions, and this will
show whether the atmosphere is good. fair or poor,

Next to ventilation and the laving of dust, the most important measure is to
carefuily select the type of men to he allowed to work in the industry.  This re-
quires a rigid initial examination which should include a complete physical examina- .
tion and N-rav. By this means men with the type of chest which would indicate '
their susceptibility to tuberculosis and silicosiz can be eliminated. The complete
physical examination should also have a hencficial effect on the aceident rate,

Uncomplicated silicosis is not a bir sroblem. but silicosis and tuberenlosis enm- "
bined represent a very real problem. The measurcs for the control of tuberculnsis
are well known. Particular care should he taken that men with tuberculosis be
withdrawn from the industry and gives prover care and treatment. Places where
the cmiployees live should also be supervised to sce that they are not exposed to
tuhercalar contacte.

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

Medical Staff, Hollinger Consolidated Gold Mines, Ltd.,
Timmins, Ontario, Canada
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was passed in 1933 and served w0 clear the

The act in its present form
s1ms ot money 1 reseryve

N

which had become invelved by the ne-up of large
acainst possible rutarce clanms by men adiudged silicouc previvasly, but win had
since been last sight ot of wito were ¢arrymg on at waorl slowinr 3 nunoam 7 ous
{

disahility.
From the workman's paint

of view. the new act is a great step forward it
atlows a man 10 continue at his usual duties underground as long as he 15 & "
work without any serious degree of discomtort. Previously. a workman was ad-

vised to quit underzround work when 2 cortain stage of fibrosis had heen renciud.

regardiess of his ahility to carry on. and sacrificed his rights compensation it e
continued to work.
{n the N-ray examination of the chests of the 2007 men empioved at the He
mines during 1933 determinations are graded as iollows: Narmal is a chest &
ing little or no fibrosis, where tie condition of the lung is hetter thau the average
ior the age. M. F.or “\ore Fibrosis* is a chest whicl is normally found m the
average adult at the age of the miner under consideration. M. F. D.. "More Fitrosis
Plus” is a chest showing stightly more fibrosis than normat foc the particular age
N, F. P. P.or “More Fibrosis Plus Plus™ is a chest showing cousiderably mare
fAbrosis than normal and is a pre-silicotic stage. Silicotics are that group winch
<how a great deal of fbrosis and taking into eonsideration the mining history and |
consequent exposure 10 silica. are thus termed. Admittedly. disability may o7 may
not he present.  This last group ranges irom the eariy silicotics with a ming {
disability to the late complicated or secondary €ases with marked disabil
tuberculosis. It must he added that a large number of men at the conmer
of employment at the Hollinger. and without previous mining cxperience or o-utact
with silica, show chiests of M. F. P. rating. Following are the results of thiz exam-

ination :

EP Y UGG L .

GITICOMICS  «oveerer e . . L
L b vaars

Average contact with silica «f men working and M. F. P.P 2
QHHCOUC . oo ree e 15 vears.

Next is an analysis of the changes in chest rating in 1933,

Normal to M. FL

Normal to M. F.

ALF to M. . P -

AL F. P, to ML P. P. < 4

AMLTF. P.PwT I
P.

MLF.P.Poto AP
AP to P...oe
ML F ‘o Narmal Lk

to M. T

Total 497

P. to A, Do
These Agures cover apnroximately 300 men in whom there was s chpwi—?i
in chest rating during the ¢, and the direction ot the change. The ﬂanH)"!I
1300 men show no change o7 the previous VERT. Tt will be absery hat 23
366 show chests wiier 8T8 -

men showed an increase i Ahrasis rating, whil
proved.  The explanation wiven for the urou
in the first place, that some concurrent hronchiak

complicated the picture at the previous aunual
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advanced rating to be given.  The sceond explanation is that coustant improvement
m radiclogical technic is. making diagnosis more accurate. ’

It would seem. therciore, that on the whole the situation is showing consider-
able improvement from this viewpoint. During 1933 no case progressed from the
pre-silicotic to the silicotic stage.  In the years up to 1933, 120 men had been
rated silicotic and the total cost to the Hollinger involved a sum of $915.950, which
figure includes the progressive and contingent funds set aside to cover future costs
and possible future clainss.

Two objects have heen kept in mind during the many vears of study of the
dust problem at the Hollinger Mine.

1. The collection of complete data regarding the nature of air breathed by
workmen i different occupations, its chemical composition, temperature. humidity,
dust content and rate of flow. .

2. Working tests of all practical methods of improving the condition of such
air, -

In scarching to adapt a method for the determination of air dustiness., it was
realized 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 determinations was to ascertain if the dust count of the air was
undesirabty high, and if such a condition was found. to devise a method of reducing
it. Hence. for practical purposes, the instrument which possesses a hiuh eficiency
in the range of desirable concentrations and gives a quick indication of dangerous
quantities of dust is most desirable.  The circular Kouimeter, inveuted by Sir Robert
Notze and introduced to the Miners' Phthisis Prevention Commitiee of South
Africa in 1916, has therefore been used in the Porcupine District for the past
cight vears.

A summary of our mvestizations along this line may be given as tollows:

L. About Y00 of the underground force are engaged in work which will pro-
duce danzerous dust if measurcs of control are unot applied.

2. Or this number a fittle over 400 are engaged in shoveling broken ore into
cars and the average dust exposure does not exceed 300 particles if the muck piles
are kept thoroughly wet and blasting carefully restricted.

3. The remaining 300 men are engaged i drilling and blasting operations and
are subjected to severe putential hazard.  Men engaged in stopes who do not have
to return 10 the working faces have an average exposure of about 1200 particles.
while using the ordiary type drills. Tt is felt that the use of the “dustless™ type of
drifter wiil reduce the concentration of dust to somewhere near 300 particies.

4. The men engaged in development drifts are exposed to the same concentra-
tions of dust. namely, 1200 particles. Where possible. two development driits are
worked shmultancously by the one crew, so that the men do not have to go back
through the dense dust atter blasting the cut. There are anly 2 jew exceptions to
this rule and when necessary to go back to load the remaining holes. the men are
provided with the special respirator.

3. The hich dust concentrations in the vicinity of stopers we hope to deal
with hy the use of compressed air masks.  Also the practice of driving adjacent
raises simultancously has reduced the hazard aiter biasting.

With the constant improvement and maintenance of general health condirians
kept alwavs to the fore as: most desirabie and necessary in aiding in the solution
of the zificosis problem. the men at the Huollinger Mine are cared ior under 2
contract suedical svsten The iacilities and service at mine. office and hospital are
most compicte and  cfficient and in combination with the annual or semi-annual

check made by the medical stad of the Compensation Beard. health of the workers
s1ant SUPSrVision.

15 under ce

Men aorepert with sucn conditions as non-tubertilous or pon-siticotie chest
trouble. with Jocal mivetion &3 teeth. tonsils, sinuses. cte. are singled out aud
treated and observed and wiwre necessary changes in occupatkm are made or rest
and vacation periods advised.

At the mine. constant imorovements have leen made and at presens the follow-
mo s the e\ werker conumg olf shift removes ab his iy
ustidbe wer and racks Cien car a set af boaks attached to a i o g
wet ciathes are piled too 2 etabie of 13 w0 200 deet and hanwe
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the infection oi silicotics with uberculosis. 3 clinie
An experienced public health nurse i3 employvied

full time and it is her duty to visit all tuberculosis suspects and patients. all con-
tacts with these €ases and contacts with silicotics to Arvauge it thelr examination
and supervision and if necessary for treatment. \Weekly clinics are held at which
such patients are examined clinically, radiologically and by bacieriological and bio-

logical tests.
Since January of 1933, approx
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imately 30 dangerous cases of tubercutosis have

been removed irom the district 10 a sanitarium and many more less severe Cases
placed on pbed rest at home or ot restricted activity. 1t is icit that by removing
these cases Irom countact with silicotics. that within 2 comparatively short time
tuberuclosis will be moderately well controiled and since reherculous infection 1%
necessary o precipitate secondary silicosis, this movement, it will be appreciated.
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Petroleum Section

Officers 1933-34

General  Cihairman—R. W, Drack, S:andard Oil Co. of N. J., Elizabeth, N. J.

i ice-Chairman—ia. \V. DREELAND, Lone Star Gas Co.. Dallas, Texas.

Chairman. Atlantic Division—]. H. Browx, Tide Water Oil Co., New York, N. Y.
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350 Twenty-third Annual Safety Congress—National Safety Council

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 hmportance of the 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 series of dust studies. These later studies were all conducted in the
same manner in order to permit as detailed a comparison as possible between the
different investigations.

Briefly, these methods of study may be divided as iallows: (1) examination to
determine the general- physical condition of the workers under observation; (2)
special physical examination to determine the prevalence of specific diseases of the
respiratory system and the lung pathology resulting from exposure to the particular
dust hazard; (3) record of the nature and severity of the disabling illnesses; (4)
analysis and detailed study of the occupational environment; (3) occupational
martality_statistics relating to the specific dust; and (6) autopsies.

The first 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 and bituminous coal mining, silverware manuiacturing plant, cotton cloth
manufacturing, and in municipal street sweeping. Brief studies were later conducted
in certain slate, granite. marble and talc quarries, while more recently a rather
extensive study of the health of anthracite coal miners was completed.

These six dust studies showed that the workers in the granite cutting plants
who were exposed to the highest dust concentrations were found to suffer from an
excess of pulmonary tuberculosts after 15 yvears or more of exposure and developed
silicosis m 2 to 10 years. In the group exposed to a lesser amount of dust,
silicosis ceveloped oniy after prolonged exposure, with no excess of tuberculosis.
It was fcuad that a close relationship existed between the degree of dust exposure
and the extent and severity of the pulmonary damage. Anthracite coal miners
suffered ir:m dyspnoca and other signs of pneumoconiosis and experienced 2 high
rate of respiratory sickness; in addition. an excessive mortality from influenza-
pneumon:z and possibly tuberculosis was found.  DRituminous coal miners experi-
enced a generalized fibrosis of the lungs and an excess mortality from influenza

ia. Cement workers showed some signs ci early pucunmcconiosis with

of diseases of the upper respiratory tract, On the other hand, workers

in the cci2in cloth and silverware manutacturing plants and municipal street sweepers

were negative for respiratory conditions and other iilnesses when compared with
2! industrial population.

Rock LCriling. Tor five years. the United States Bureau of Mines studied lead
and zine miners in the Tri-State District. Oklahoma. The ore here is high in {ree
sitica, Of 7722 men examined. a group of 1,647, or 21.3 per cent, was definitely
diagnosec 23 having silicosis. not including those diagnosed as having tuberculosis,
All the diagnosed as having first-stage silicosis ad worked an average of
13 vear: those men starting in the mines after 4) years of age worked an
average < only 8 vears.

The werk of rock drilling in subway and tunnei construction in New York
City is iz :ome respects similar to that of some of the activities in the hard rock
mines, a: stin so far as the manner in which is evolved, the tyvpe of
dust an< e resuitant hazard.  Recently the resuit a_study of rock drillers.
blasters excavators was teported by the ‘New Yori: Tuberculosis and Health
Associar :auon o 208 rock drillers, bia and excavators showed
that 118 =t of the men had silicosis in various stawes of progression.
The expr. i'most ¢ these men (75 per cent) had for 20 vears or more,

Sanc X wudy of the health of sandblasie agmren. reported in the

however. a study of the dust exposure «¢ sidy 98503
completed tr the United States Public Health Servier ii¥Serausn: with the
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National Safety Council. This investigation indicated that, judged by the mature
of the dust and degree of the exposure. a rcal hazard exists in this occupation.
This study also brought cut the fact that it is possible to conduct sandblasting with
safety. provided properiy designed and well maintained equipment is used.

Diatomaccons Silica IVorkers, Most of the data on silicosis have been gathered
irom studies made both in industry and experimentally on dusts comaining iree
silica in the form of quartz. Such studies have been made in the granite industry,
pottery trades, hard rock drilling, etc. There are other free silica minerals in
existence that are not crystalline m nature but of an amorphous composition. In
Santa Barbara County, California. there exists the largest and purest diatomaceous
silica deposit 'in the world. This substance consists of about 83 per cent free
silica.  Recently an examination was made of 108 workers selected among those
cmploved less than 1 year, 1 to 2 years, 2 to 5 vears, and mare than 3 vears.
All ot 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
feature revealed by the examination was the splendid physical condition of the men.
Eighty-four per cent of the workers were reported in excellent physical condition.
It was found that 60 r=en showed signs of early pneumoconiosis; 15 were in the
moderately advanced staze and 6 in the advanced stage. This latter finding was
among workers with a history of exposure of more than 3 vears.

Dust Hazard in the Granite Quarry Industry. It is a common belief that
aranite quarrying is not so dangerous an industry as granite cutting in enclosed
sheds: quarry work is done outdoors and lience may not be attended with very
much dust exposure. However, certain quarry operations require the use of
pneumatic tools, which are usually associated with the formation of  considerable
quantities of dust. It was thought that a study made in a representative granite
quarry might cast some light on our problem. Accordingly, a study of a clinico-
radioaraphic nature of A3 quarriers was made and occupational dust exposures were
also obtained. The dust determinations show that nearly 38 per cent of the workers
(drillers) were exposed to many times the amount of dust considered safe at the
present time.  Drillers were the only persons showing pathologic lung changes.
Hali of these workers -wvith an exposure of 3 to 19 vears had silicosis. and 4 of
the 5 men with more than 20 vears of such trade life showed this condition.
Thiz ssudy suggests that quarry drillers may experience as hich a death rate
from pulmonary tuberculissis as do pneumatic-tool workers in granite cutting sheds.

Liect of Inhaled Xarble Dust. The pulmonary fibrotic changes due to the
inhalation of marble dust appear to be slight in comparison with those caused hy
stone dust containing a high percentage of silica in the forim of quartz. A recent
study made by us among marble workers showed that although marble dust, when
inhaled in concentrations averaging about 23 million particles per cubic foot of air.
nroduced a mild bitateral. linear fibrosis in a certain number of the 80 men
examined, no serious changes were noted and there was no disability due to
the ¢ust. even after many vears of exposure (more than 40 vears in some cases).
The marble dust under consideration consisted of 98 per cent calcite and 2 per cent
delemite, with no silica present.

Diust Hazurd in Aivasive Industry.  Artificial abrasives are widely used in
industry and for this reason the cffect of the inhalation of dusts produced in the
manufacture or preparaion of these products is of great importance. In 1925,
1929 and again in 1951. Dr. Clark of the Norton Company at \Varcester, Mass.,
made investigations of workers exposed to alummium oxide and silicon carbide dust
produced in the manufaciure of grinding wheels. which showed that during a period
of 13 vears there were proportionately twice as many cases of pulmonary tuber-
culnsis among those waorking in the ahrasive dust departments as in departments
where no abrasive dust cceurred. Ta 1931, Kessier, of New Jersev. reported the
accurrence of over 100 cases of alleged silicosis in the abrasive powder industry,
in which the dust consiszed of 99 per cent free silica.

Exposure to Silicate Dust. It has been the belief that the inhalation of dusts
composed of silicates (combined silica), in comparison with silica (free silica in
the {orm of quartz). was innocuous. Of rece L6 Many, investicators have
become cognizant of the hazards of silicate dusf
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of the lungs caused by the inhalation of ashestos dust. has already been deserined
both i its clinical aad roentgenographic manifestations by investzators i Clher
countries. but to date no studies have been reported in the United States.  Cemem
dust, which contains about 22 per cent combined silica, has been studied, and tae
effects of the inhalation by workers has heen discussed here.  In March, 1933
Dreessen, of the United States Public Health Service, reported the results ¢f
study conducted among tremolite tale and slate warkers. The slate dust to wiich
these workers were exposed consisted mainly of silicates, there being less twag
3 per cent of quartz in the dust. The talc was a hydrous calcium-magnesium sii
being 43 per cent talc and 45 per cent tremalite. with no qQuartz present.  The
results of the study seemed to indicate a relationship hetween the amount of cas
inhaled and the effect of this dust on the lungs of workers.

Statistical Siudies. Recently, Lanza and Vane estimated that there are Crme
500000 workers engaged in the  mining, quarrving and manufacturing  indus
i this country in which an exposure to silica dust to a harmiul degree s
tailed. Their analysis of mortality experience of twelve life insurance comp
for the period 1913-1926 showed that the actual mortality from respiratory
culosis among the silica exposed persons was about three times that of a =sn-
sitica dust group. Ii one considers their data for certain occupations i1 mrzl
mines and granite and sandstone quarries, occupations kuown fto be eXposed. 14
high concentrations of hazardous dusts. then the comparison is more striking, sace
the actual deaths among these workers was found to he ten times that of the et-
pected deaths. More detailed statistics on occupational mortality as reparted by <he
Registrar-General of England and Wales (1921-1923), and summarized by Brizes.
show the high rate of 1.886 per 100.000 for tin and copper miners. while the o= e
for “all occupied and retired males™ was only 150. Other occupations with s5q
exposure showed an excess.

From the evidence just presented concerning the injurious cffects produced v
the inhalation of certain dusts, it is apparent that a knowledge of the properzes
of a given dust which determine its capacity to produce publmonary pathology is
essential.  Numerous investigations of the industrial dust problem indicate -==
these propertics are the chemical and mineralogical composition of the dust =
concentration in the industrial atmosphere. and its particle size,

In an earlier portion of this discussion evidence was presented which indi
that a close relation existed between morbidity and mortality rates ifrom vas
respiratory discases and the exposure to certain dusts in idustry,  In the sross
of the dust hazard in the granite cutting industry. it was definitely proved T=:
there is a direct relation between the magnitude of the dust exposure and sickzess
and death resulting irom tuberculosis. It is quite cvident, as a result of teass
studies. that the remedy of the dust evil lies in the effective ‘removal or suppres:iss
of the dust to concenration considered safe. However. no set rules may be
lished for the mechanical protection to he instituted in an attempt 1, control inéz
trial dust. Specific cenditions encountered in a plant will determize the type
protection to be emploved.

The protection of workers against certain dusts known to he tovic may &
times he accomplished by the substitution of a non-toxic material for the toxic c=s
One example of such a procedure is the possible use of a metallic or other
of artificial abrasive I5r sand in the sandblasting process in those nperatio
which it is not essenual to use sand. a substance high in quartz castent. A
the mechanical enclosure of the dust-creating process also serves i protect
worker.  An excellent illustration of this tvpe of protection is aZorded by
modern sandblast barrel used in the cleaning of small ohjects. S umetimes
possible to protect the worker by the substitution of wet for dryv precesses. a
drilling instead of dry. In one instance. in the granite cutting i
mentioned. an operatcr using a diamond. noint tool worked the
resulting dust amounted to 22 million particles per cubic fuot. The same operz:—
was then requested to work the store dryv: as a result. the amount <0 dust reacs =
the hizh figure of 4% million particles per cubic foot. In the wea ol azbe
cloth it haz been po ¢ to reduce the amount | in the air
to one-fourtlg gl the unt present when tie pry
Aunother exa
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in Jevner and jack-hammer drilling n hard reck. although the new wpe of Kelly
dust trap 1s now fnding much favor fur tha Rid ot work.

The Kelly trap consists of a metal chanier desiened to enclose the drill steel
at the rock surface. No attempt i3 made to secure a mechanical scal with the
rock or between the trap and the drill steeh The dust is removed by an air
stream and is carried o an expaust system connected to the trap. lzscape ot
dust particles through openings Letween the uneven rock surfaces aud the trap
is prevented by the air seal produced by the mAowing air. Tests made on this
trap under actual working conditions show that the dust concentration at the
worker's breathing zone may bhe kept down to tess than 10 mitlion particles per
cubic foot with a 60 cubic oot per nunute rate of air How through the hoed. This
trap is a step forward in the program of dust removal; however, in underground i
work. such as in mines and subways, there is still the need to solve the problem
oi compact dust disposal cquipment

In certain cases, such as in the sandblasting of large castings in sandblast rooms.
the practical safeguard to the worker is to provide him with a mask or helmet
of the positive air pressure type.  In the sandblast investigation previously men- '
toned. it was found that when from 3 to 6 cubic ieet of practically dust-tree air
per minute are supplied to the heimet. the worker receives ideal prutection. How-
ever, one must always bear in mind that the ultimate criterion of protection should
be the dust determination of the air within the helmet during blasting and not the
quantity of the air supply itself,

In meost dusty processes. however, the most efiective means of dust climination .
are by the use of properly designed exhaust ventilation systems. Since o many )
instances it is difficult, costly, and at times an unnecessary procedure to remove all
the dust in the vicinity of a worker, we need first to determine the minimum
amount of a certain dust which the worker can apparently tolerate with impunity.

Such information can be made available by the type of studies carried out by the '
Public Health Service. For example, in_the eranite study already reierred o, it .

dust at the breathing level of about 10 milliun particles per cubic foot (33 per cont
free silica).
Studies of dust removal devices used in granite cutting plants at the time  this
work was conducted showed that a linear velocity of 1.300 fect per minute as
measured by an anemometer at the face of the dust-removal hood. would keep the
dust at the breathing level to an amount less than 10 million particles per cubic foot. .
A word should be said concerning personal respiratory protecuion atunst 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 supplicd with about
6 cubic feet of dust-iree air per minute to give iull protection to the wourker.
\Vith reference to respirators of the filter type. there is still much to be accomplished
in the design of an efficient and comfortable mask for continuous u Of great
value are standard methods fur the testing of the efficiency of respiratory pro-
tection devices. Drinker advocates testing a device against the particular dust
which the respirator 15 to encouuter. these tests to be made hoth in the laboratory
and under actual industrial conditions. He further suggested that some impartial
acency should conduct cuch tests and certify the devices for inustrial use, the
work being done on a cost basis. The U. 5. Bureau of Mines has prepared such
a schedule ior testing and approving respirators.

[ wish to stress the impertance of good housckeeping in the effort to cambat
the dust hazard. Good housekeeping should not only imply the removal of accumu-
lated dust about a workroom but shionld also embrace efiicient maimtenance of
dust removal devices and respiratory protective equipment Systematic inspection
of all dust suppression equipment should ke an axiomatic principle in cvery dusty

industry rather than the casual attention wiich it now receives i many insances.
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cubic foot with a 60 cubic oot per nunute rate of air How through the hoed. This
trap is a step forward in the program of dust removal; however, in underground i
work. such as in mines and subways, there is still the need to solve the problem
oi compact dust disposal cquipment

In certain cases, such as in the sandblasting of large castings in sandblast rooms.
the practical safeguard to the worker is to provide him with a mask or helmet
of the positive air pressure type.  In the sandblast investigation previously men- '
toned. it was found that when from 3 to 6 cubic ieet of practically dust-tree air
per minute are supplied to the heimet. the worker receives ideal prutection. How-
ever, one must always bear in mind that the ultimate criterion of protection should
be the dust determination of the air within the helmet during blasting and not the
quantity of the air supply itself,

In meost dusty processes. however, the most efiective means of dust climination .
are by the use of properly designed exhaust ventilation systems. Since o many )
instances it is difficult, costly, and at times an unnecessary procedure to remove all
the dust in the vicinity of a worker, we need first to determine the minimum
amount of a certain dust which the worker can apparently tolerate with impunity.

Such information can be made available by the type of studies carried out by the '
Public Health Service. For example, in_the eranite study already reierred o, it .
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Studies of dust removal devices used in granite cutting plants at the time  this
work was conducted showed that a linear velocity of 1.300 fect per minute as
measured by an anemometer at the face of the dust-removal hood. would keep the
dust at the breathing level to an amount less than 10 million particles per cubic foot. .
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The Foreman’s Duties and Responsibilities in Preventing
Accidents
By GLENN GARDINER
Forstmann Woolen Company, Passaic, New Jersey

Ihe speaker said in part: QOun my st jub in the clay
[ witnessed a disastrous cave-in which so injured oue of 1
he was taly disabled for life.  The accident was SO |
loreman in charge that he was discharged for his carclessiess,
an - indelible :mpression upon my mind. and let me unde
could what tire responsibility oi the foreman is i accident ;
. The iforeman who is responsible for getting out the w
for the control of those conditions immediately surrounding
He has an unexcelled opportunity to observe his workers and
3 competent Iireman, he can detect those working habits wi’
dents.  He <huld come to know his workers so well that he
worries and cutside problems are faxing their minds and pos
He may not be in a position aiways to do much about the
he can, at least. povern conditions on the job.

The foreman is the one who is most likely to set up condit'ns on the job which
cause job anxieties for the worker. He can do much tv ¢ the worker's niind
by keeping him iniormed about conditions which affect his i and the steadiness
of employment. He can help to reduce the fatigue his men :xperience and in so
doing directly influence accidents which are related to iatigue.

very inteilizent foreman realizes the imiportance of the :afety functions. and
that saiety should be put upon the same plane of importance as the other duties
his job includes.

the worker is indiffereut to safety. it is usually mere
foreman’s attitude. Ou the other hand. ii the foreman v
but saie working habits. the worker will proceed very ra
working habits.  Of course, I recognize that certain workers
recklesseness znd bravado about them which makes them s
the dangers i the job. But it is up to the foreman to
and bring such workers down to earth,

A recent sty of a company employing 6.600 workers
of the 6.600 had had 10 per cent of all the lost-time aceidents il
tion. The accident frequency among these 48 men was firty
of the average ior all workers.

The record also indicated that those men having the lar
accidents were zlco the same men having the largeg™Mmber -
Thus minor accidents are of real significance to JREE Twer
they point out 2 him the men who will most probg
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