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Publication Plan

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

Safety.

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

For the benefit of many members wha have found it advantageons
to distribute copies of these TRANSACTIONS to supervisors, fors-
men and others among their personnel, who may keep them fer contin-
uous reference, the following guandty prices are guoted: ! to 10
copies of the large volume, 8§1.50 each; 11 copies and over, 8125 each.
Copies of the smaller volume, 8.50 each.

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

Although the National Safety Council endeavors to eliminate from
discussion at its conventions matters which are not pertineat to its
purposes or which are contrary to its policies, the Council cannet ac-
cept responsibility for the views expressed either in the pzzers pre-
sented or the discussions thereom.

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

and Highway Traffic Secdon, the Child Education Section, and Home
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TIENTVY-THIRD ANNUAL SAFETY CONGRESS
NATION AL SAFETY COUNCIL

Dust in Industry

FRIDAY AFTERNOON SESSION :
' Qctober 5, 1934 . !

The session devoted to a discussion of Dust in Industry was called to order by
Dr.-E. 3. Meiter, Director, Industrial Hygiene Laboratory, Employers Mutual Lia-
bility Insirance 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. '

Director, Saranac Laboratory for the Study of Tuberculosis, of the Edward T..
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 oi foreign dust particles without
serious nterierence with function. The lung may be intensely pigmented by colored

or in part. of silica have been shown to be dangerous because they stimulate the
growth of :Ze connective tissues of the lungs and bring about the {ormation of scar
tissue, T 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 farge quantitics of silica.
-ents have demonstrated that the injection of silica into the tissues ot
1 5 the cells where the substance lodges and excites an inflammation.
When {caiing takes place a very dense and characteristic kind of scar tissue forms.
Most non-siliceous dusts produce no inflammation and very little scar. It has heen
thown ‘hat such changes do not follow the injection of silica unless the particles
are ver;r fize. three microns or less in diameter, and unless enough of them localize
moone srea. \Vith larger particles the rate of reaction is so slow that little change
Uteurs wwithin 2 year. As a general rule. the finer the particles, the more rapid the
?CHU]E\F reinonse.  The reaction to fine silica begins within four or five hours and
1t continues for a period of years.

If the <iica is combined with bases in the form of silicates. it rarely produces

;‘Ch active and pragressive changes. The silicate of magnesium, asbestos. does
bu‘:sc e inimation of-star-tissue in experimental animals and in the human fung,
mort ¢

y er silicates are not generally recognized as irritating.  Recently it has
is resnc ﬂ“.‘::"f that a hvdrated silic.‘n_c .o.f a%unu’nur'n a_n_d pot:\ssiumtcnllcd sericite,
s o 1si ,lc_for most of the cases of silicosis. _This silicate. a transiormed fcldspaf.

cn sciated with quartz and it has been identified n the lungs of persons sufi-
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fering from silicosis. However, at least two types of sericite have failed to excite
significant changes when injected into amimals,  Experiments with this substance
are still in progress. Kaolin, an alumino-silicate of patash, 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. ar quariz. is poisonous 10
the tissues because it is slowiy dissolved in the fluids of the body. Certainiv the
majority of the experimental observations suggest a chemical injury, hut it is diff-
cult to undersiand how enough of such an insoluble substance 2: quartz could be
dissolved within eight hours to produce a well iarked, acute inflammation. [{
solubility were the only factor oue should discover a more acuve response aiter
the injection of the more readily soluble silicates. but such is not the case. TFor-
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 fonger tenabie
for when animals are injected with other hard. sharp particles like diamond. carho-
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 unrecoguized property possibly related to its atomic structure. R

When quartz particles are inhaled they produce three specific cffects which are
not excited by any other type of dust yet studied. They alter e bebavior of the
pulmonary phagocytes; they stimulate the formation of circumseribed nodules of scar
tissue; and they subseyuently increase the susceptibility of the lung to infection, espe-
cially tuberculous infection.

Phagocytes that ingest too many guartz particles are killed by this {rritating
substance.  As the cells dic they lberate their burden and several new phagocyvtes
come out to take it up again. Dy a repetition of this process enough phagocytes
accumulate so that many of them ingest ouly a few particies. Uunder such circum-
stances the stimulus is not strong enough to kill but merely accelerates the motiliny
of the cells. They nawrally tend to leave the air spaces. enter e [ymphatic 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 localized in the nodes,
> After six or eight vears the quartz in the nodes has caused a marked over-
growth of the Abrous elements in these structures. Ultimatelv t2e reaction develops
to such an extent that the node is entirely replaced hy a mass of coarse, glassy s
tissue fibres, often several times as large as the oricinal node.  Such nodules e
croach upon and compress the Iymphatic vessels. The drainawe :vstem of the |
is choked and cfective removal of subseguently inhaled dust §s uradually diminishes.
Dust now accumulates around the fvmph vessels and sheets of scar tissue devel =
in this location,

These preliminary changes do not constitute the disease, s
only the lvmphatic svstem.  The respiratory tissues are not
In good stero N-ray films these preliminary changes may he visuaiized as 3 thick-
ening and beading of the shadows cast by the blood vessels to er with a' wicen-
ing of the shadow of the root of the tung. The blood vessels are 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 lymsh nodes within the
lung. The root shadow is widened because of the silicotic rezztion in the v
nodes in this location.

If still more dust is inhaled it can no langer be efectively
the lymph vessels. The phagocytes now carry it into the wa
Oiten the cells croun themszelves ju nedules but somermes the
these locations the :lica asain stimulates the formation of scar
s a general thickening of the septa between the spaces and
the functional pertion of the tung.  This change serfously e
as interchanee o wa- cannot take nlace through the thickened we
and the tissues | their normal clasticiry.  Less involved air »
walls stretch. ing the coundition known as emphysema.
patible with ¢ respiration.
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siticosis, 1 zaid to bezin, Oun the Neray filim such sodules cast ciear cut,
-yund shadows. they increase in number and size they biot out the rermerly
a:zcentuated linear shadows of the blood vessels. In a well marked case both hung
Acds may be thickly sceded with hundreds of such sharpiv denned. rounded. nodular
siadows.  Where there is emphyvsema. otten at the bases. no markmzs are visible
a1d the nlim appears black.

The condition of silicosis {s a progressive one and' it countinues w develup after
a man has left his dusty occupation. Serious results only tollow. however, when he
fezves with many nodules in the tung tissue itseli.  As such nodules increasze in size
tt oy replace important functional clements.  QObviousiy the continued growth ot
only a few nodules situated in the iymphatic :yvstem could have hittle erfect other
tran to increase the obstruction ajready present.

The serious part of silicusis is its Iregquent complication by tubercuiosis,  This
may arise from reactivation ol a pre-cxistant latent infection wur it may result from
a new infection from without. The danger of mfection increases with the amount
o: silicosis present. The course of the infection in the silicatic is usually chronic
and it often fails to produce characteristic symptoms for mouths or vears aiter its
onset.  Many times it is accidemtally discovered 1 routine N-ray examination of
goups uf active workmen, However. cvidences of disability are much more marked
in silicotic individuals with infection than in those with uncomplicated disease. QOcca-
sionally tuberculosis may run a very acute course in the silicotic subject but this is
also true in other persons. The cause of the susceptibility of the silicotic lung to
tebercutosis is not periectly understood, but it would seem that the action of the
si.ica on the tissues creates a medium favorable for the growth of the bacteria.
Tae tubercle bacilli multiply and a slowly progressive tizsue reaction cnsues, but
the usual clinieal symptoms of tuberculosis are often held. in abevance for a long
tine because the chances for absorption of poisonous products of infection are mini-
mazed by the obstructed lvmphatic system. It is also possible that some of these
pcisons may be absoched on the silica particles. as Cumming has suzgested.  Ulti-
mately the inicetion gains the upper hand, symptoms develop and death from tuber-
crlosis cnsues. : -

The only other type of dusy which: is_generaliy recognized: &8 2 cawde of tevere
puimonary infufy 158 . & silicate ofomagwesrurt.  This substance is fbrous
in character and is more readily soluble than quartz.  Appareatly the protective
upper respiratory mechanisms scem inadequate to prevent the inhalation of many
such fibres and even quite long oues tmay penetrate into the aner hronchial tubes.

sese structures have irregularities in their walls which scem to hold the fibrous
dusts.  In tivs location the ashestos particies are surrounded and ingested by phago-
cvies.  The cells do nat scem to be particularly irritated for they are not espe-
ciaily numerous nor do they migrate rapidiv into clumps as in the case of phago-
cvies dealing with quartz.  Appareatly most of. them carry their burden of ashestos
rments directiv into the walls of the tubes in which thev ife. The miidly irri-
ta'ing dust sets up a proliferation of the connective tissue cells in the wails result-
7 in collar-like thickening of the tubes. Contraction of the tew connective tissue
nzirows or closes the tube and thereby shuts off the ingress of air to the more
pe-ipheral 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
¢i numerous relatively small areas in the lung due to the cailar-like constricting
fitrosis ahout many small terminal bronchial tubes. The lymphatic system seems to
plaw little part in disposing of ashestos dust and very insignificant amounts of this
dust are found in the }ymph nodes.

Not a few cases of ashestosis dic of tuberculosis or bronchopneumonia but the
prevalence of the fnrmer infection is probably much less common than in :ilicosis.
Surveys 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-siliceous dusts apnarently fails to pro-
dute significant alterations i the hmg. It is of course possibie that mjurinus ones
Mz ultimately bhe discovered, hut none are recognized today. The non-siliccous
Pa icles enter the lung and are ingested by phagocytes as in the case ni quartz.

be cells are not stimulated to move very rapidly and as a consequence wmany of
them remain within the air spaces for a long time.  Some, narticularly thase con-
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taining relatively few particles, make their way into the lymphatic system and zoo=-
mulate in the lymph nodes. In suthicient councentration, or perhaps because they zre
mixed with small amounts of silica, they set up a fow grade, non-progressive ¢rrozs
imflammation. But this reaction rcsult; only in a littie thickening in the lyz:za’
nodes and about the lymphatic vessels. The lung tissue may be \anously pigmemel
black from coal or red {rom iron, but thers is no formatiou of scar tissue that i
feres with function. The susceptibility fo tuberculosis of the person with sueh ;
mentation is not increased but it is apparently quite definite that poeumen:a
unduly prevalent in coal miners and that chronic bronchitis_results from the
tion of cement. The X-ray films of men working in nou-siliceous dusts shows ¢
nothing at all or a2 more or less marked accentuation of the linear shadows cz
the blood vessels. Thxs, of course, is due to the chronic inflammatery changes at
the lymphatic trunks in walls of blood vessels.

The effects of mixtures of free silica and nou-siliceous materials are less clez~iy
defined and should receive more serious attention. It would scem unwise to assumxe
as has been done in the past, that the non-siliceous substances serve ouly as inz
diluents and that only the quartz component of a dust is of significance. Expe-
mental and clinical data are accumulating which suggest that at least some ot
dusts may materially modify the action of quartz, both in jts capacity to procase
nodular fibrosis in the lungs and fo increase the susceptibility to tuberculosis, Fir
example, animals inhaling heavy concentrations of a mixture of egual parts ol
silica and hematite dust for eight hours a day over a period of 14 month
shown not even the slightest indication of nodule formation in the lung, wher
pure quartz dust, inhaled {or only two hours a day, produces definite nodulation
alsa seems to be true that asimals inhaling such a mixture are much less suscep
to tuberculosis than those exposed to pure quartz. In the case of the human o
miner, some lungs show definite silicotic nodulation, others only a very {ew no
and many no nodules at all.  All exhibit heavy deposits of "iron particles wik
cellular connective tissue reaction. \When these findings can be correlated w
chemical anzl}sxs of the lung tissues and the approximate amount of rock
which these miners have prrxormcd some relationship between the exposure
silica and the fibrous noduie formation may be estahlished. Tuberculosis i thest
iron miners is apparently less prevalent and much less severc than in men exy
to pure silica. \What has been said of iron miners is also probably true of {ow
workers and coal miners. It is generally sccented that men in the latter occupziic
have less tuberculosis than the average for the age period: Cummins believes
they have the infection but that it is so atvpical and bemgn in its imaniiestaiin:
that it eseapes diagnosis.

AMention should also be made of mixed dusts like certain slates and gras
containing large amounts of free silica in combination with silicates. Lxperiments
these substances behave atypically and do not produce nodular fibrosis unless these
is complicating infection. The same may also be true in human beings. Unque=
tionably such dusts are capable of producing tvpical silicotic nodules and they pre
dispose to tuberculosis. I'rom a theorerical standpoint they should receive muzz
more intensive study to clariiy our views on the whole subject. At the present ¢
it appears that the action of their quartz component is modified and partially nee-
tralized by the other substances which they contain.

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

By STUART W. GURNEY and DAVID S. BEYER -7
Liberty Mutual Insurance Company, Baston

The speaker said in part: A number of cur states have had references ta cui
ciimination i their labor laws for a gocd many vears, but no state has as
thoraughly enforced these laws. The codes i fve states avhich we i )
srovide that grinding. Lufiing and polishing 5 should be e\haus\cd
o of the states” exampt {rom these provisions wi
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Tri; seems ill-advised,. since a study of wet and dry grinding in Connecticut by
Winsiorv and Greenburg bas shown that the application of water does not by any
sz thiminate the dust hazard.

It may be remarked that, with everything else equal, a hich static suction will
~ve a fugher velocity at the point of origin of the dust, fume or gas than a low
cme; oot this alcne 1s not a measure of the effectiveness of any exhaust system.
Wisconin has zdopted the principle of speciiyving a limit to the number of dust
rarticle. of respirable size per cubic foot of atr. Miter all, this is what we are
orimariy interested in, to keep the dust contamination down to a point where it
wil ro be harmiul. . ..

These variations and conflicting provisions in state codes merely reflect the gen-
eral lacy of authoritative standards. It is accordingly fortunate that definite steps
are now being taken by the American Standards Association to develop tlie proper
tasis fcr such ¢odes. There are two committees working on this problem; the
Ventilation Code Committee, sponsored by the American Society of Heating & Ven-
miating Engineers. and the Exhaust Code Committee, sponsored by the Inter-
~adonal Association of Industrial Accident Boards and Commissions. It is alse
srranged to appoint sub-committees to take up five specific subjects: Abrasive
cleaning. chromuum plating, granite cutting,. rock drilling, and sprav coating. Iif
addition. a Sub-Comimittee on Fundamental Principles of Design and Operation and
Maintenance of Exhaust Systems wiil be appointed.

The two most important considerations in an effective exhaust svstem are:
1. Velocity of air low; 2. Arrangement of the inlets ({rom the standpoint of near-
zess to the dust source, shape, etc.).

Manv an instailation ‘that is otherwise all right fails to remove the dust success-
flly merely because there is not eaough 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 feet per minute, there were over one hundred
nillion -iust particies in the surrounding air. \When the air flow was increased to
a little over 230 cubic fect per minute, the dust concentration had dropped to forty
million, a marked improvement. Xs the air flow ivas further increased, the drop
@ dust concentrasion was relatively slower, and it took a volume of about 380 cubic
iect per minute te bring the dust concentration down to ten or fifteen million particles
per cubiz foot. which was considered reasonably safe for this tvpe of dust.

It is accordingly possible somet'mes to take an installation that is not satis-
factory and, if :2e remainder of the system is well designed, by merely speeding
o the tlower or adding a larger cne. to bring about the desired results,

Anotier very important considerziion is to get the inlets of the exhaust system
25 close as possidle to the source coi the dust. The drop in efficiency as we get
further i way ircm the inlet is really surprising to one who has not studied the prin-
aples involved. It should be remembered that if we bave the open end of an ex-
kaust pine or air duct in operation. the air tends to fow in from all sides, even
from behind the cpening.  As we move away from the end of the pipe, the velocity
drops very rapidiy, so that even st a distance of five inches from the hood the
velocity may be iess than 10 per cenr of that right at the hood inlet. This is the
most important consideration to keen in mind and one which is irequently lost sight
of in designing exhaust systems. [t is not uncommon to see an exhaust inlet a few
inches ir diameter with which the nerson making the instaliation hoped to draw
dust iror a distance of several feet. but the air flow even a foot or two away from
the entrznce to the inlet may be negiigible. '

. Still another important consideraiion having to do with the design of the infet.
15 the zddition «f a Range. The eZect of this flange is to cut down the air that
would flow in {rom behind the opening. thus drawing it nearly all from the front.
Thus the efficiency of the system is substantially increased and the scope of the ex-
haust exiended anpreciably, withour increasing the power consumption or otherwise
adding to the expense of keeping un-the system.

~ There are alin other considerations of perhaps lesser importance. For example.
AC cannat he - ciled” from a distance by merely directing an exhaust pipe toward
the point in question. but it can be “rushed” or blown, directionally, inr a consider-
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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
alon:.\\'erc depended upon.  This principle has been applied cffectively in drillir
material containing asbestos, where the exhaust inlet {s placed at one side of t
drill and a3 small air jet at the opposite side of the drill, blowing across the tabi
turns the particles that would fly out from this side and directs them back int
the exhaust system. It is also being applied to foundry shake-out work.

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

After an exhaust systern has heen instalied it should be tested by taking actuz
dust counts to see that the dust is really being cut down to the desired point. an
such counts should be taken at imtervals after the installation has been made. t
see that it is sull functioning properiy.

The fact that the dust particles that cause the trouble are so small that the
are invisible under ordinary conditions (less than 10 microns or 1/230Gh of a
inch in diameter) often makes it hard to convince the practical planr manager ha
there is any dust present; it also makes it impossible to tell, withour the use of spe
cial instruments. whether the completed exhaust svstem 15 actvally removizg the
dust. S

It might seem like an insult to one's intelligence to say that after an ex:aus
svstem has once been installed it should be maintained in good operating condizon
However, the numerous cases one encounters in the plants where this obvious neces
sity is not carried out, indicates that it is really one of the major consideraticzs ir
connection with the elimination of dust or fumes. Cases are not unknown whert
the blower has in some manner become reversed so that the air s being efect
and diffusing the dust. rather than drawing it in: other instances where e ¢fh-
ciency of the svstem has been lowered or its value nullified by cinaging wp. dis
connection or wearmg out of the piping. cte., are all too commen.

One concern. of which the writers have knowledge, bas a “U" iube permazentiy
installed in one of its main exhaust systems so that the foreman cor safety man can
tell at a glance whether there are any changes that would indicate a break-2:nm in
the system. Al such installations should have regular inspections by some ¢im=De-
tent person as & routine part of their upkeep.

It will he :ufficient here to discuss respiratory cuyuipment ver
simplest form this equipment is the filter respirator. Such r
definite value temporary use such as sweeping up. cleaning o
waterials, etc.. Zut they reguire careful fitting and constant super
they. are being sooperly used.

It is our crinion. after watching the sincere efforts in a numisr of plamis to
enforce the use of these respirators, that it is rather impracticable o require
to be used on iull-time operation. One notices the men, under
surreptitiously cushing the respirator aside and gasping in free 2
of water. Cerizinly, if they are to be used any cousiderable lenz
quent rest pericds should be allowed where the men can get out
for a fow minuies refreshment,

There are the large air-fed helmats, with which most of
used for sandbizsting. etc.. which have been carried to a hizh s
for the purposes to which they are adapted.

We believe. Zowever. ¢

er

much moare use could be made adva
type of appara that lies midway between the filter respirator
helmet. namely. the liaht, air-fed respirator which covers the noe:
leaves the rest of the face exposed. With a light hose auac
otfers considerabie freedon of movement. and if air outlets were
hose could be cklv transierred rem one outlet to ancther it w
practicable to «:2 them over a considerabic area. They afiord th
pure ur suppd thnur excessive weight and withour the ot
that i~ imposer, v the Alier respiratur.,
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The Medical Supervision of Workers Exposed to Dust

By W. ]. McCONNELL, M.D.

Assstart Medical Director, Metropolizan Life Insurance Co.,, New York City

The speaker said in part: The harmiulness of dusts varies widely in accord-
anem witl the physical and chemical nateres of each nudividual substance.  Certain
duss are soluble or slightly soluble in tiie body fuids and their harmiul effects are
arupertiosal to the toxicity of the compounds formed. Lead. mercury, and arsenic
Gro exaniples of poisonous dust.  Other dusts exert their harmiul cfiects jocally
o e oskin and mucous membranes and throush irritation to the respiratory passages.
Carmmic acid and alkalies are examples. Attention recently has been called to the
pratsbly harmiul effect of dusts arising from radio-active ores. A jourth group
of ¢&mts which are msoluble or very difficultly sotuble in the body fAuids may initiate
harmiul pathological ijung conditions. These may be subdivided into nou-fibrosis
aod abresis producing dusts. The organic dusts, mainly the vegetable fibers, such
a8 @xtor, jute, hemp, cte., are non-fibrosis producing dusts. The fAbrosis producing
dosos are Jimited, so far as we have evidence, to a few of the inorganic mineral
duss. such as free silica, crystalline silicon, quartz, and certain combined silicates.
Qf e jibrosis producing dusts, those having a high percentage of irec silica are
adrrred  the most mportant hecause exposure over a period of vears to such
dses distinctly predisposes the individual to tuberculosis.

The cffectiveness of dust control measures in preventing diseases produced by
dusss can be determined ownly by careful physical examination of the workers so
exmesed under the guidance of competent medical supervision. The henefits which
acme to the eoiplover and employee, aiike. as a result of the physical examination
or =1 applicants for employment, as well as periodical examination of those alreadsy
enrrged, would indicate very careful coansideration by industry of a program for
comol  of sickness.  Such a procedure protects the emiplover from engaging an
gpaa already physically or mentally impaired wha later may claim disability
ar = condition cither not associated with employment or contracted during a pre-
viom ercplovment.  The applicant’s physical and mental condition is established
and by <eeping rccord of his subsequent illuesses and accidents, the question of re-
spamsibility for injuries and sickness need never arise.

The applicant is protected from enzaging in work for which he is physicaliy
il adapsed which, if undertaken. might casily bring about serious impairment ot
s hea'th. For example. an applicant with an arrested tuberculosis who seeks

T wwiz i a certam dusty occuration, if allowed to engage in such work might readily

comeert an jnactive {uberculosis into zn active one: thereby endangering life or
at Twast seriously impairing the applicant’s future emiciency aud carning capacity.
Whareas the same apphicant if assignied to a pesition that involves uo such ex-
posare, might he cxpected to comtinue far years as a useful and productive work-
waT.  “The examination of applicants i employment likewise protects those that
are alrezdy emploved from the risks of communicable discases such as tuberculosis
and various acute respiratory and other infections being introduced into their midst
¥ 4 new applicant,

_Lfsm_v of the vounger individuals who seek cmployment have never before re-
cemed 4 thorough physical examination and consequentfy are unaware of the de-
lecs fram which they suffer. As a result of physical examinations. many defects
are locited which may be removed or corrected before they have caused irreparable

Ze therehy increasing the efficiency of the worker and often averting definite
acd fnally chronic diseases. Furthermore, incipient tuberculosis, unsuspected  dis-
@3 of the heart, kidneys. and a host of other discases of a similar nature, are
d‘{mvev'«:d and the applicant referred {or proper medical care and treatment which
otxerwise might have been 7 :stponed il too late.

. Of :ven wore tmportance than the initial physical examination of applicants is
e periodic examination arnd care of «id employees by an industry. Such a pro-
Ceare serves. to check the efficiency «f prevemtive measures designed to prevent
“rapational discases. [t offers the most effective way of controlling the health of
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many other conditions that go undiscovered until the worker is acutely ill er
cames disabled. If the various contagious conditions go unrecognized others
come infected, thereby causing serious economic loss, as well as endangeriny e
health of .a group of mdividuals.

The information obtained from physical examinanons afiords the medical surer
visor the opportunity to make certain that employees are engaged in suitable weed
out of which they are getting maximum results, to carrect the effects of undue ex-
posure to harmiul environmental conditions, and generally to lessen all oco=ma-
tional hazards. As a public health measure, it is unpossible to over-estimate
value of periodic examiuations in establishing interest in sickness prevention.

The set-up of a proper program for medical controi of workers exposed to ¢
depends upon the number of employees involved and individual plant cond
A scries of articles under the titie of “The Medical Department Manual” br
Hart E. Fisher, appearing in current numbers of “Industrial Medicine,” gives z c:=-
prehensive accautt of the organization and operation of a medical department.

1. The estahblishment of a medical department with adequate facilities and wes-
ical personnel who lhave qualified in the ficld of industrial medicine, A proces
analysis of all operations in the plant should be made and the medical super—:
should list all possible health hazards and familiarize himseli with their phyee-
logical effects. If necessary, he should tonduct rescarciv studies to determine
harmiul effects of new substances introduced into plant processes about which
is known. In cooperation with other departmients, he should investigate the exizt
of the hazards and devise ‘measures of control. .

2. The routine cxamination of all applicants for emplovment. The procsd—=
should include a detailed history of the applicant's previous illnesses and accide==
classthed under (a) diseases of childhood. (h) general infectious discases.
respiratory diseases. (d) venereal diseases. and (e) accidents and reswolting physizs
defects. A detailed histery of previous occupations enamged in is very imporost.
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
noted and information ascertained as to the probahle lenath of cxposure to haz:
ous substances. After the history has been taken and a photoaraph for ident:
tion purposes (if part of routine) is made. the applicant should be directed to
examining room where he is instructed to remove his clothing inr phvsical e:==-
ination.  This examination should be made as complete as is considered necess—
to determine the applicant’s physical condition.

It the applicant has been or will be exposed to 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 esperienced roentoenelogis
the value of this method of diamnosis depends upeon the type af pictures taken
the experience of the reader who interprets them. The examining physician @
may need additionai infarmation obtained by laboratary analvees ot the '
soutum, and the urine. These aide to diagnosis should he pravided or made z:7-
able when desirable.

3. The rating and placement of applicants.  In cooperation with the perer—e
department. the apolicant shonld he rated and placed, nat only on his training =7
past experiences, but alse an his physical and mental abilities tn £11 vacancies ocm=-
ring from time to time. The record of his phvsical and mental examination s :
he the confidential prenerty of the medical department.

4. Periodical physical examinations, The frequency of perindical examinazi—:
necessarily must decend upon individual circumstances accarding to the need o
such examinations as determined hv the supervising phvsician.  \Where =
examinations are -ma.le for the first time, the emplovees of long standing shy
given ample explanation of the henefits «f such examinations and be given z:ie—
ances that their jobs are sccure.

3. Provision for the disabled.  TFomplovees wha develop dizahilities during <=«
cnurse of emplavment dhenld he re-assianed 1n nccupations which will nat ime—=—:
with or acoravate tie dizability, or they shouid he provided for in ather wavs,

large groups of workers by discovering early not only occupational diseases. ®
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the manulacturer. It is not cuou"h to say in a code that certain hazards must =
lbc pccrimmcd. the code must specify the actual type of safety device to eliminaie tha
\zar

Specmcatxons for safety devices should be set up by competent and experiesc=d
engineers or safety directors. These specifications shauld be largely uniform so ==
as it is possxblc. There is no reasou why one state should require 53,0 po=ds
tensile strength in a window cleaning device and another state should require 63000
pounds tensile strength. If 353,000 pounds tensile strength is safe for a man’s e
in one state it should be safe for a man's life in all states. Manufacturers of salesy
equipment should see to it that the states adopt a uniform standard in safety eg=z-
ment.

Safety devices in the shop have an almost incalculable visual value to emploress.
The very sight of guards brings to their minds the thought of the employer's baco-
ing and willingness to prevent accidents wherever possible. The employee ca=men
see any proof of money spent by his employer when it T cexpended mersiv lom
oral safety directions, meetings of committees or engineers; but there is 3 tishie

presence of the cmployers interest shown in every safeguard uscd in a shop.

Again there is an added gain in the mental reaction of the employee in a2 weli
£ guarded shop. To iliustrate, we are prone to be careless in our personal haiss
: - if we work or frequent a carelessly kept workroom or office; We do not __..m
g‘ throwing a cigaret butt or a paper on the floer of 2 dirty room ar office. bm
. hesitate twice before doing so on a floor of a scrupulousty ciean and well-kept ro:m_
1 1 believe that in a well guarded shop, the moral and mental stimulant to becorse
3 a safe worker is greatly accentuated due to guarding and that we can expea ==
- workers to react by conducting themselves as safe workmen.

o There are plenty of instances where proof can be obtained as to the valoe -
i safety devices in accident prevention. A short time ago a project was compie=s
- within our own state, in the nature of road building, lasting only a few weeks. z=<
i vet during that time thirty-six pairs of goggles worn by the workmen were broi==_
3 Had these goggles not been worn, there is no question but that thirty-six pesa=
e

would have had eve injuries resulting probably in the loss of cyes to some of theex.
At the Greater New Yark Safety Congress held last winter, statistics were &roz—
lated to the effect that the loss of an eye entailed a monetary loss of anproxmaie
$12.000. In the instance I speak of, the wearing of thirty-six pairs of goggies =-
sured a possible money saving of some $432,000. A

In the olden days the coperator of a mill expected accidents just as surely as ==
expected breakdowns in his machinery. The situation is different now, however, I
an accident in a mill means an investigation as to its cause, a rigid inquiry ==
somebody’s carelessness, and in most cases. 2 punishment for the man in cparse =
the operaiion because of the accident. All we need to do to size up the vaiue =
safety devices is to imagine what industry would be like today if all our s
i 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 anc
Head of Industrial Workers
1 By H. R. BIXLER

Industrial Relations and Employment Depariment, Union Carbide Corpazy.
New York City

The s;:»eakcr said in part: In a recent publication of the Industirial Com
: 'er the heading “The Destructuve Big Six.” I find the rollowing:
5 of occupano sl anjuries in Ohio in 1933 shows that a large p=-
centage o the total of «ll mishaps industry are directly traceable to six pr
causes. 1ne most prolinc source of injuries to industrial workers is that ot l"‘
shjects. This cause 15 charged with 26 per cent of the wotal injury claims 1

s ses for the vear 19 Next in accide 1S ry, \'xm n—' mo
ix causes for the 33. ext in acciden NI machmc ath L2
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©. cEadling of liquids.

Sayety Equiprment

Hand tools mext, 17
with 1+ per

per cent.  Falls of persons, while fourth in order of
lead in severity. Stepping upon or striking against

saiated to cur subject) is sixth with 8§ per cent. In sum-
these six causes. it is found that they were accountable
Coaajury claims filed. for over 44 per cent of all fatalities,
ant of all permanent disability cases: and were charged
x1 a time loss o1 over per cent of the total for all causes.”

Dnn of the major ccmsyierations in the design of protective clothing for special
ps=. 11 addition to the mscnanical {eatures of such clothing and equipment, is that
of che materials with w they are made. A specialist in the design of safety
amare. offers the followin: comments: : '

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

oz ap the 1033 totals
i over 73 per cent of
sz aprroximately 80 per

”Ei-:(,-',lv be called “fame-priof.”  Flame-proot duck when exposed to flame or fire,
ewm at high temperatures. will not ignite. There will, however, be a process of
axizaticn which will evemmmlly consume the cotton in the duck. Fireproof duck
@& mc cheaper of the thrse substances ordinarily used and is suitable where the
fzmmrd encountered does zot require impervious protection. Asbestos, the second
mmxerini, is also commenlt used in the manuracture of protective clothing. Many
5 a heat Insulator, while actually it is a heat conductor.
a1 this relation to any other minecral and while it will not
metal, it certainly will conduct some heat. Such equip-
mer. herefore, should ¢ some heat insulation. as for example. a cotton lining
w13 asbestos glove. Asimstos, of course. is absolutely fireproof. The third material
cormmonly used in the mawmtacture of protective clothing is leather, which for most
. sevzy apparel is horseniis or cowhide. Leather can be ecither grain or split
Iszer. © The grain leathss 1s comparable to the tough outer layver of skin, while
tior split leather can be crmipared to the bottom faver of skin. In tanning lcather
& = recessary to use ol \While there must be a certain amount of oil in the
Teher, the buver of preizmive apparel must be careful that there is not too much
off fm i, since such lea when used near hot operations. deteriorates rapidly.”

In he estimation of specialist, leather is the hest article for all-round wear
anf hird usage. He aves. for example. that a jeather legging should out-
wrr ot jeast three fArcrooof duck leggings. and from two and a half to three
askstos leggings. This comparison applies to leather gloves. He recommends
mior cather for all gezsmal purposes except those where its weight will defeat
" its parpose by tiring the =rer or making him too hot while working.

Yary types of specizl’r designed protective clothing are made of rubber, or of
% ezmposition of some cimar material with rubber. Such equipment is usually de-
sicmed for protection inm ;innection with operations invoiving hazards because of
‘acis. ‘umes and vapors. ~vork in wet areas, and those operations involving the
Snezal rubber protective clothing and equipment has been
dremed for clectrical cds and include rubber gloves. boots, overshoes, sleeves,
s, hats, and line coverny material, such as blankets, line hose, insulator hoods

arne: heat as readily

. amd protectors.

Teit is used in some < ves of protective clothing as a protection against heat,
wheen e use of clothing de from fireproof duck, ashestos or leather is not de-
siadle. One industrial ioncern having electric f{urnace operations uses paper-
@i pressed feft to make -rotective jackets and trousers for its furnace operators,
fecamse of its protective fZtures, comfort of the wearer, and relativelv low cost.
T%: mraterial is pure wool felt and offers good protection from radiated heat on
acomunt of its low thermzi-conductivity: while it will burn, it will do so very
siewy and without flame. .

Tefcrring to the first vvo - sections of our subject. without attempting to go
&z the physical detai ! material requirements and mechanical design, et us
;27 that protective cloth for the feet and legs of industrial workers would in-
durie soes, toe guards. :iats. lewgings. knee pads, thigh guards, and apronms, for
=oim operations. In preiscing the hands and arms safety gloves, hand pads, mit-
tems. firger cots, arm preotactors, sleeves. jackets, and the like are commonly used.
Iz zddition, for compiete :sdy protection, are found protective suits, consisting of
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jackets and pants, or complete jumper suits. Protective ointments are 2156 used

for the skin in operations involving acids, fumes and vapors. .
The third division of our subject. for protecting the face and head of industria; =7

workers, is'0ne which is receiving increasing attention because of the hazards in- :

volving the eyes and respiratory organs. While ey@ protection has long been 2 '

part of industrial accident prevention work. the necessity for the use of goggles is

not fully recognized since we learn from the National Safety Counci] that there :

were 300,000 industrial injurics to the eves in the United States last vear, cach re. .

sulting in at least one day of disability, OQf 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- R i

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 yecar from work was attended with a totz] &

: cost in time lost, compensation and medical bills of approximartely fifty millions of !
doflars. »

Perhaps the most authoritative scurce of valuable information for safety engi. &

neers at this time concerning the protection of face and head of industrial workers . %<

is the head and eve 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 code’s revisions, even in its present tentative 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, 3

Of special interest are the following reguirements for respirators and gas masks, Y &

as proposed in the revised code: i M 3

Requirements for Respirators and Gas Masks k.

“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 m - &

its proper position, it will permit only air which has passed through the filte ~ Y2

to enter the mouth or nostrils of the wearer. The material used for the bodr P

of the respirator shall be such as to combine mechanical strength and lightness of 3

; weight. The respirator shall be comiortable to wear and shall not impede free ‘
3 action by the wearer. The facial contact edge of the respirator hody shall nrot ke
‘ irritate the skin of the wearer and shall not allow leakage of unfiliered air. i . . &5
- rubber is used, the rubber compound shall be free from lead and mineral sulphates. z
= 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 efectiveness by
. of either the goggles or the respirator. or the goggles may be permancently attached %
: ta the respirator. An automatic exnhalation valve is optional. ‘Fe
“The gas mask is permissibie for limited exposure. For higher concentrations 3

- and for longer exposures to any gas. a hose mask, or 2 hood with positive air i £
. supply may be used. B

- “The hose mask shall be of such design and consiruction as to completely
3 protect the respiratory organs ot 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 design and construction as to protect

L the eves and respiratory orzans of the wearer from acid and organic vapors. am-
- monia. carbon monoxide. du:ts. smokes, and mists, either singly or in combination
‘.' where the oxygen content «f ﬂ;c surrounding atmosphere 15 not kess than 16 per ,‘.
- cent. In places where ounly ron-irritast gases. such as carhon monoxide, are present -
. the cves need not be covered. Gas masks shall be of such design as to insure 3 gﬁ,
" gas-tight fit when in proper positicn an the wearer. Cartridge-tipe masks shall

meet all requirements for ihe Canister type except as to canistar. connecting tube
and body harness.”

Among the devices desien

z

i

ed for :ze protection of the individual worker against %
dusts, by far the most imy At is e positive pressure respirator.  In particulanit
dusty operations. such as szndblasting and metal grinding. where the particles

mjure the face, the helmet <me of sespirator is p%\““),;m
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o, ot is essential that the apparats 1o rovided with an adeguate air
dimwn  lrom a pure, dust-free source. 1e authorities recommend  as
©X cubic leet per minute, while athers ¢ the opinjon that respirators
zies on o omodern  principles are efcient used with hut one or two
v of air per minute. The source of air iv is equially important. The
frequently made of taking the air dire from a comprcsccd air fine
rroviding the air intake to compressors a filter capable of removing
dust particles.  Sometimes the air of pressed air bine is wet and
i mere may be a possibility of carboun me ide poisoning due to oil being
sronllvoburned ina reciprocating  piston-type ¢ ressor.  The air, under these
'tx'_:ux is unsuited for use in the respiratar ani it becanies necessary to install
imali rotary compressor blower, supplied ircm a clean source of air. This
e mewod s applicable particularly to plants £ut equipped with compressed air.
pirators should be selected for their cumicrt to the wearer and for their
0 sve eficiency.,  The manuracturer should be required to submit 2 laboraton
"I::)I'" of the cthcieney of his device, for the purpese selected. Although respirators
Aoad never be rcgardcd as substitutes - ior local exhaust ventilation, they provide
S *melc meails of protection for. workmen engaged in dusty operations carried
a iy oucasionally or for short periods of time. The positive air pressure type of
osLmatef. unfortunately, cannot be worn by worker: engaged in operations requiring
Yeewim to move about unbampered by air hose. The only available protection
warker under these conditions is to wear a respirator with a fltering
:( fibre or tissue. Quly those types wiich have been demonstrated to
the necessary  filtering mediym  to give suficient protection against fine
should be selected.

Tze importance of the use of the positive r**»urc respirator in dusty work
mmions s illustrated by the results of an arnzivsis couducted by Dr. Leonard
- Grzeburz and Charles Pierce, of the Laborator}' of Hygiene at Yale University,
: n "r‘..".c'uon with the study of the sub)cct of “Ventilation and Its Relation to the
Juzrel of Dust, Gases and Fumes.” They founi that air drawn from a cabinet
mmiminy 61 midlions of dust particles per cubic oot retained four and one-hialf
nrim particles per cubic foot when drawn through™a respirflor; two million
ses were drawn through helmet and respiraisr: four-tenths of one million of
dus: panicles per cubic foot were drawn through Selmet with positive air pressure;
md but owo-tenths of one million were drawn :hrough a respirator and helmet
. stive air pressure. This demonstrates ccnciusively that a respirator alone
imitations i cffectiveness when used in heavy concentrations. The reason for
iz ‘ack of satisfaction arises from the dact that iz fit of the respirator to the face
= mde by solt rubber which, even though the be:t available, is not air tight when
de vearer is working, W here dust exists which cannot be otherwise controlled,
sl [rotection can be obtained through the uic of respirators: however, if
zomeabie, a positive pressure helmet syvstem :isuld be installed, since it gives
Dt complete protection.

vt

fedi e

Sa’s Protective Equipment as Related to Acc1dent
Prevention

By R. B. ROAPER

BTy

i

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

l

ipeaker said in part: I am convinced tiz: a combination of education and
oy cuumant is essential for accident prever: work. The use of protective
=ment cannot prevent all accidents, nor can e traming of emplovees prevent
3] idents. No matter how proﬁcxcm empluu:* may beconie in the performance
°L % duty, they must not lose sight of the fact :=z: certain hazards and coaditions
FeTmre protective equipment. - .
kA < order to determine just what equipment mu:it be used, it is necessary to study
4 737 exparience in each class of work. [f it is {iund that men engaged in certain
ot work are prone to receive injuries to citiain parts of the body, even in

\
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Accident Prevention Equipment
Manufacturers’ Section

Officers 1933-34

General Chairman—BureLt, W. Norr, Safety Equipment Service Company, Cleveland.
Ohio.

Vice-Chairman~1. W . MirLaro, Industrial Gloves Corporation, Danville, L

@ Secretarv—Georae S, Stune, Safety First Supply Company, Pittsburgh, Pa.

Treasurer—L. J. Bowxer, Mine Satety Appliances Company, Pittshurgh, Pa.

. Executive -Commitice at Large—

' E. W. Brrrarn, E. D. Bullard Company, San Francisco, Calil,

Freperick Waurert, Pulmosan Safety Equipment Corporation, Brookivn, N. ¥

Cuannes H. Garnaway, American Optical Company, Southbridge, Mass.

BUSINESS SESSION
September 30, 1934

The annual business meeting of the Accident Prevention Equipment Manufac-
turers §cc:_mn was called to order after a pleasant dinner by General Chairman
Buell W, Nutt, Safety Equipment Service Company. Cleveland. who presided, Re-
ports were heard from the Geaeral Chairman and the Chairmen of Standing Com-
. Mittees on activities during the past year. The report of the Nominating Committee
'+ %5 then called for, and new officers for the Scction were nominated and elected
- as Jollows
'vma"}'ﬁ"””:""Ir“'i" W, Millard. Secretary, Industrial Gloves Corporatien, Dan-
e, I11.
.L1rc~C.’:J{rman:chorgc Shull, President. Safety First Supply Co., Brady Bldg.
Pittshurgh, Pa. ’ ’
Seeretars:—William Wahlert, Pulmosan Safety Eguipment Corp., 176 Johnson
t_Brookivn, N, Y.
T.‘:\'M"r{r:—4_. E. Dickson. \lce-President. Siandard” Saiety Equipment Co.,
E—ﬂ‘Si Wacker Drive. Chicazn. [il.
Fecutive Committee-al-large  —
J. T. Ryan. \U.Pres.. Mine Safcy Appliances Co.. 201 N, Draddock. Pitts-

73

burzh, Pa.
L. R. Davis, President. Davis Fmerogees
New York Citv. A

000C22° OCTan
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R. T. Solensten, \"-Pres. Elliott Service Corﬁpany, 242 WL
York City.

B. W. Nutt, President, 3aiety Equipment Service Company,
Ave, NE, Cleveland. O.

ADJIOURNMENT

33th 51, New

23 .
1228 St Clair

Accident Prevention Equipment
Manufacturers

Who Made Exhibits at the Twenty-Third Annual Safety Congress
and Expasition, 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 equipment

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 Manufacturinz Company, Pittsburgh, Pennsyivania
Oxygen equipment products

Bradley Washfountain Compary. Milwaukee, Wisconsin
Group washing equipment

Brown Shoe Company, St. Louis. Missouri
Safety Toe Shoes

R. H. Buhrke Company. Chicaza. Illinots
Safety belts, straps, buckets. and tool guards

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

Burroughs Wellcome & Company (U. S. AL), Inc, New York City
First aid and medical equipment
Godfrey L. Cabot, Inc. Boston. Massachusetts
Emulsified carbon black for concrete pavements
Chicage Eye Shield Company. Chicago, Iilinois
Head and eve protection egzizment -
H. Childs & Company, Inc., Piiuzburgh, Pennsylvania
Safety footwear
Cunningham-Hall Aircrait Corzeration, Rochester, New

York

Sand blast helmet and suit -
Davie LEmecrgency }?quipmcnt Cempany, Inc. New
First aid, gas gmadks and salety equipment :
] RO Frweii s o ettt
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Eagle Signal Corporation, Moline. Illinois

““rafic signal equipment and industrial timing equipment
Elliott Service Company, New Yorx City

“limination of waste, promotion of efficienicy and safety

Evans Products Company, Detroit. Michigan
Railroad grade crossing and barrier and trafic signals

The Gerson-Stewart Corporation. G_:veland, Ohio
30aps, . disinfecrants and cleaners for planned sanitation
Harley-Davidson Motor Company, Milwaukee, Wisconsin
Special police motoreycies and equipment
Huter Auto Equipment Company, Inc, New York City
“leet specialties, rubber mirrors. stop and tail-lights
Hynson, Westcott & Dunning, Inc. Baltimore, Maryland
Mercurochrome and Thantis lozenges
Industrial Commission of Ohio. Columbus, Ohio .
Accident record charts and grashs, educational safety literature
International Shoe Company, St Louis, Missouri
Safety shoes
Jurkin Safety Appliance Company
Safety guards for punch presse:
Waiter Ridde & Company, Inc, New York City
Permanently piped fire systems and portable extinguishers
Lerigh Safety Shoe Company, Alzntown, Pennsylvania
Safety shoes and boots
Lima Cord Sole & Hee! Company. Lima, Qhio
Non-siip soles and heels for fciiwear
Liquid Carbonic Corporation, Chiczgo, Ilineis
Fumigant for infestation contr:!
Micwhyte Company, Kenosha, W\
\Wire rope and braided slings
Martindale Electric Company, Cleveiand, Ohio .
Protective masks, saiety roadway sigmals !
ay, New York City

. Louisville, Kentucky

onsin

2

Moatropolitan Life Insurance Com
Insurance, industrial group, e::.

Miae Safety Appliance Company, Pittsburgh, Pennsylvania
Mine and industrial saiety eczipment

National -Automatic Saiety Sigrz! Company, Chicago, Iilinois
Safety flash signal for rear of trucks

National Safety Council. Chicaze. Itunois )
Poster, Library, Research and Zducation Divisions

The Patent Scaffolding Comparn
Ladders and scaffolds for in

Porwuable Lamp & Egquipment C
Electric mune lamps and sai
The Positive Safety Manuiactu
Power press satety devices

Frotectoseal Company, Chicazo. linois
Safety cans for washing, ben:n, storage, e, tank fAtrings

s Chicago, Illinois

wry and construction

sany, Pittsburgh, Pennsyvivana
equipment

‘=z Company, Cleveland. Ohin

Fuimosan Safety Lguipment Ci:
Respiratory protection and ¢+




:

Dt Rl

152 Twenty-third Annnal Sufety Congress—National Safery Counceil

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

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

The Safety Clothing Company, Cleveland, Ohio
Safety clothing and equipment

The Saiety Equipmen: Service Company. Cleveland. Ohio
Goggles. safety ciocthing and other safety 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 Safety Shoe Corporation, Chicago, llinos
Safety shoes .
The Sight Light Corporation, New York City
Instruments for measuring light in industries. ectc.
Standard Safety Equipment Company. Chicago. linois
Dust protective cquipment and general satety devices
Stonchouse Signs, Inc. Denever, Colurado
Metal aceident prevention signs
The Surety Rubber Company, Carrollton, Ohio
Rubber saijcty equipment for linemen and industry
Weaver Manufacturing Company, Springfield, Iil
Automotive testing egumipment
West Disinfecting Cempany, Long Istand City, New VYork
Disinfectants, msecticides and sanitary supplies
Willson Products, Inc.. Reading, Pennsylvania
Eve, head and re:piratory protective devices
\\'i1~X-M'f’g Corporziion. 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

Qfficers 1933-34

General Chairman—]lauy Russerr, Jr, United Engineers & Constructors, Inc.
Newark, N. J.

iee-Chairman—3\ . G, \Wneeter, Building Trades Emplovers’ Association, New
York, N. Y.

Uice-Chairman for Enyincering Projects—P. R. Maxerra. Ja. Thompson Starrett
Co, New York, N. Y.

Vice-Chairman for Utlity Construction—C. H. Brack. Stone & Wehsrer Engineer-
ing Carp,. Baston. Mass.

Fiee-Chairman for U. 8. Envtneer Department—Cart, ELLiort Vaxoevaxter, C, of
E. OMce of the Chier of Engineers, Washinaton, D. C.

Secretary—Rezsrr McKixtey, General Accident Fire & Life Assurance Corp.. De-
troit, Mich, .

News Letier Bditor—Encar N. GornsTINE. (State Compensaticn Insurance Tund of
Calif.), San Francisen. Calif.

Lagineeeing Commitice Chairman—]J. C. Foresten. The L. E. Myers 7. Chicago.
m.

Membershiip Coatuttes Chairman—Neraay Wettincs, BDoath & Flinn, Lid, Pitts-
hurgh, Pa.

Baster Commicece Chairman—Iaves N. Dovis, Tames N, Davie Adjusvment Durean,
Reg'd. Monrreal, Quuliee. Can.

Prograw Committee Clairmmn—T, J. Reroreemin O WL Biakesiee & Zous. New
Haven, Cons,
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TUESDAY MORNING SESSION
October 2, 1934

The apening :ession of the Marine Scction was called v order by General
Chatrman Frank H. Coran. the Deiaware, Lackawanna and \Westerpn Raviroad Co
Hoboken. N. 1., who presided.  Chairman Cogan introduced Mr. Herbert € Jack-
son, of the Interiake Steamship Co.. Cleveland, who cordially welcomed the dele-
gates in the name of the City of Cleveland.

Chairman Ceoran then presented a brief review and preview of Marine Scetion
activities durine the past vear, 1

including the work of sccurmal afficers aund chair-
men of committess.

The chairman then introduced the first speakm‘..

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

Asstistant Superintendent, Engineering and Inspection Division, The Travelers

Insurance Co., Hartford, Conn.
The speaker :aid in part: According to data provided by the U, S Depart-
ment of Commerce, 342489 tons of cargo valued at 10910 129000 were bandled
for export and ,'nport in the United States in 1932, This inciudes carge handied
The payroll requircd was

on the rivers and lakes as well as at ocean ports. )
$188.000.000. Es:xmatcd pavmients for compensation and emplovers' Hahility clamms
services amounted to approximately  §14.000.000.

and for medical and hospital
In addition 10 ihis. the indirect costs of accidents in stevedoring work is approst-
mately four ti as much as the direct costs, or S36.000.00.
From these ¢ata accident costs may he expressed in terms of tons and payrotl
as follows; . ~ .
Total cost per ton, 20¢. Toral cost per $100 of pavroil, 337,
Part oi wtal cost per ton not cavered

by jusurance. e, DParr o total cust
per S100 i payeall not covered by insurance, §29.60.

It is fuir oo compare accident costs with other so-called overiend costs i hane
dling carzo i1 order that a true pictuge
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Hoboken. N. 1., who presided. Chairman Cogan introduced Mr. Herbert C. Jack-
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The Economics of Accident Prevention in Handling
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By H. W. HEINRICH

Asstistant Superintendent, Engineering and Inspection Division, The Travelers
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Marine Scction

Some men's minds. of ceurse. are more sluggish than others in absorbing idvas
this nature: but safery can be visualized and is being visuaiized every dav in
ship and quarry in the country. It is beimg "
dium ot posters as certainly as hv verbal mstroee
i as the Safety Instruction Cards obiainable tirough
it. must be Lorne in mind, however. that the posters

of
aimost every shop. piant, deck
to the workmen throuch the
tion and every other means, s
the National Safety CTouncil.
should not be allowed to become common-place.

Report of the Nominating Committee

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

General Chairman~E. W, Fiske, Jr., Scony Vacuum Co., Iuc. New York., N, Y.

Vice-Chairman i Cheroe of Posters and Slides)—Rabert F, Hand, Stndard
Shipping Co., New VYork, N. Y.

Vice-Chatrmau (in Cha rr. of Publicity)—Arthur M. Tode, Consulting Marine
Engineer, New York., N.

Viee-Chairman (for r/:.. Pu:iﬁc Coast)—A. O. Wdll,
of Calif,, Terminal [sland. Calil.

Seerctary—John S, Hunter, The Atlantic Refining Co., Philadelptua, Pa.

News Letter Editor—Henry Dlackstone, United States P. & L Ageney, Inc,

General Petrofeum Corp.

San Francisco, Calif.

Enginecring Committee Chairman—D58. C. Edwards, Consulting Engiucer, New
York, N. Y.

Membership Comittee Chairman—E. C. Holden, Jr, Uited State I & I

Agency, New York, N. Y.

Progrum Committee Cheirman—TFrank E.
ship Co.. New Orieans, La.

Statistics Committee Chairman—DBenjamin H.  Seli,
pany, New York, N. Y.

Stevedoring  Conmiitee
Union, San Irancisco, Calif.

Members at Large— ,
P. Diggs, Navy Deparument Safety Engineer. Washington,

C. T. Dlackton, Erie mnlrmd Co., Jersey Cm, N.JL
Frank H. Coran. The Delaware, lLackawanna and Western Railroad Co.,
Hoboken, N. J.

F. P. Faisie, Shipping Federation of the State of Washington, Seattle. Wash.

J. M. Griser, Alaban:a Dry Dock & Shipbuilding Co., Mobile, Ala.

\Wm. Ground\\atcr Usion Oit Co. of Calif,, Los Angeles, (,ahz

Henry J. Heidorn, :a.\dard Shipping Lomp:m\ New York., N.

VWillard F. Jones, Guif Refining Co., New York, N. Y.

W, P. Kain, Marine Surveyor, New Yeork, N. Y.

T. F. Kavanagh. Grace Lines. Inc, New York, N. Y.

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

Stewart Lcc, Jr., New York \hmbulldmc Ca.,, Camden, N. J.

J. L. Luckenbach, American Burcau of \lnppm" New York, N. Y.

Daniel J. Murphy, Xfurphy, Cook & Co. Philadelphia. Pa.

Carl E. Petersen, Newport News S, B, & D. D. Company, Newport News,

Byron O. Pickard. Pacific American Steamship Assn., : i
- H. \W. Proom. Black Diamond Lines, New York, N. Y.

J. K. Robison. Sinciair Navigation Co.. New York, N. Y.

J. C. Rohlis. Standard Qil Company of Calif., San Francisco, Calif.

Arthur R. Savaze, Penmsular & Occidental Steamship Co.. Port Tampa, Tla.

H. L. Seward. Yale University, New Haven, Conn.

A. J. Smith. Marine Office of America, New York, Y.

J. H. Towmb. Capt. USN Rtd.. New York State \Icrcham Marine

New York. N. Y. .
. Storm Trosdal. Ir.. South

Ames, Lykes Dros.-Ripley Steam-
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Chairman--F.  C. Gregary, Waterivont Employers
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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 tiie Section for the ensuing vear were nominated and
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Criawees W Haska, Pittsborgh Steei Con Manessen, Pa.
O. F. Harvey, American Car and Fowndry Co. New York, N,V
S.OF. Hawk Mac\Whyte Neneshia, \Wis,

Cumpany.
Hawezy G Hexzer, The Youngstown Sheet and Tube Company. Chicag, I
W I Ikepaxe. Nohler Co. Kehler, Wi

MWLoAL Jakvrs, The Chase Companies, \\ ntcrf)ur}"
F.oA. Laveryiax. Republic Steei Corparation,
T. H. McKexyey, Ulinois Steet Company,

Conn.
Sowth Chicage, 1.
South Chicago, 1l

D, N, Mepavie. lnterlake Iron Corp. Chicaga, Il
E. Mecraw., H. H. Robertson Company. Pittshurgh, Pa.
Ropert L. Scmnirr Louisville Car Wiwel and Railway  Supply  Company

Louisville, Ky,

J. K. Starronn. Mississippt Valley Struetural Steel Co.. Decatur, 1L

MONDAY AFTERNOON SESSION
October 1, 1934

The opening session of the Metals Section was called to order by General Chaie-
man E. . Blank, Junes & Laughlin Steel Corporation. Pittshurgh, Pa. who presided
Chairman Blank intreduced Mr. Donald Do Giilies. President, Corrigan, MeKinney
Steel Co.. Cleveland. whe made a brief address of welcome on behali of the Can-
vention Ciey,

Ccncral Chairman Blank then presented a brief "Resumé of the Year’s Activi-
ties” of the Metals Section, giving in some dctail the activities of officers and
chairman of standing committees, whose work for the Section was highly valued.
Chairman Blank then introduced the Arst speaker. '

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

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

The speaker said in part: If we seck the sciution of the accident problem by
the same methods used for operating control. we will more quickly improve the
slant sajety record. For example. saiety ruies must be regarded in the same
marmer as operating rules and practice. Some years ago, salety gates had been
wstalled in the rear of open liearth furnaces ior the protection of men working ot
tap holes and runners m a certain plant. The safety appliance was not accept
wholehcartedly by the furnace men wnul a helper fell off the hackstanding and was
atally injured.  Dut after this accident. the gates were always in place.

Here s another case. A gas maker was seriously injured during the hurn-ctt
of a was producer.  Investigation of the accident disclosed that the man had provi-
cusly received a number of minor injurics while working on this particular jub. It
further developed that he was unsuited to this type af work because of age and
nrevious traimng,  If this man's foreman had considered these winar iujuries i
the lisht of a danger sional and transierred the man to a less hazardous jub. this
scerdent would have been prevented.

Discipline 1 accident prevention as well as in opcr'\tmn should be resorted to
caly when ather means fail.  Men usually resp ingly tn proper inspiration
aad leadership, Tu caze of a vialation of salctdd fs, 7 wdrd from=thre-~uper
sendent to the person who committed ihe act g :"R’mg way.  In going about
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MONDAY AFTERNOQON SESSION
Qctober 1, 1934

The opening session of the Metal: Section was called to order by General Clair-
man E . Blank, Jones & Lavghlin Steel Corporation. Pittshurgh, Pa., who presided
Chairman Blank introduced Mr. Donald D. Giilies. President. Corrigan. McKinney
Steel Co.. Cleveland. who made a brief address of welcome on behali of the Con-
vention City,

General Chairman Blank then presented a hriel “Resumé of the Year's Activi-
ties” of the Metals Scction, giving in some detail the activities of officers and
chairman of standing committees, whose work fur the Section was highly valued.
Chairman Elank then introduced the Arst speaker. ’

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

General Superintendent, Middletown Division, The American Rolling Mill Ca,
Middletown, Qhio

Thie speaker caid in part: If we seek the saiution of the accident problem by
the same metheds used for operating comtrol, we will miore ywcekly improve the
slant safety record. [or example. safety rules must be regarded in the same
manner as operating rules and pracuce.  Some vears ago, safety gates had been
mistalled in the rear of open hearth furnaces ior the protection of men workiug oft
1ap holes and runners in a certain plant.  The safety appliance was ot accept
wholehcartedly by the furnace men unul a helper fell oft the hackstanding and was
‘atally injured.  Dut after this accident. the gates were always in place.

Here is another case. A gas maker was seriously injured during the hurn-cut
of a zas producer. Investigation of the avcident disclosed that the man had previ-
rusly received a number of minor injurics while working on this particular job. It
rther developed that he was unsuited to this type af work Decause of age 8"}1
previons training,  If this man’s foreman had considered these minar iujuries 0
the light of a danger siznal and transierred the man to a less hazardous job. this
sccident would have heen prevented.

Discipline i accident prevention as well as in operation shouid be rtesorted 0
cnlv when other means faill Ment usually resp wljngly to proper inspiration
cad leadership,  Tu caze of a violation of sajctdirRfes, n word from—the--uper)
sendent (o the person who committed the act gn. g war.  In going about
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Mining Scction 281

[t is al:o to be realized that a safety program or method that is suitzbie for one
conpany of location may not be desirable for anciher company. For zxample i
ou” two New York state mines, which have the same regulations regaciing safety
hais, shoes. goggles, etc., and where the pnmdrv ruie is also enforced that cach
ani every man is, rcsponsmlc for his own safety and for the safety oi nis fellow
weorker, great cmphasxs is placed on housekeeping or cleanliness abouz the nines
ani mills. Fach department of the two divisions has a metal sign, rul ed in three
co'umns; one being for the month of the year, while the other two are for the house-
ketping rating and lost-time accidents. Ti the conditions are good, a g:v:ld star is
placed on the sigm: if oniv fair a green star is awarded. while for poor cleanliness

~ed star s given. A gold star counts ten, a green five. and no score is given {for
red. These scores are posted monthly on the bulletin board. and the basis of com-
pasison between the two mines is thcrcbv made possible. If a score is not perfect,
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 safetv program are reflected by the achievement
of operating 162,912 man-hours with only one lost-time accident (which ...canacxtntcd
a worker for two davs) and this record resulted in the 1932 award of the "Sentinels
of Safety Trophy."

THURSDAY MORNING SESSION
Qctober 4, 1934

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

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

The speaker sajid in part: Refuge can no longer be taken under :i:e shelter of
igrorance that the prolonged inhalation of dust may lead to scrious disease, for
the medical, technical and lay press is Alled with accounts deseribing the dangers
azsociated with breathing certain dusty atmospheres.  \What, then, :zould be the
proper course to pursu¢ in meeting this problem and dealing with it in 3 satisfactory
ranner ?

Both industrial and laboratory studies prove that only certain dusis

15 when inhaled, and that quartz or other forms of pure crystalline
anﬂcrouSA constituting a specific tissue poison. \Where men are expe:ed to a suffi-
cient quantity of very fine pure crystalline silica dust only, a true Tazard always
custs,  The dusts of silica in combination with cther elements generzily give rise
t¢ pulmonary reactions which differ in many respects from those caused by pure
sitica, and which vary rather widely among themseives in their har:‘.:mh\css As
a class, and with the notable exception of asbestos, silicates are lzss dangerous
than pure crystalline silica. Not ouly are certain dusts apparentlv mcapablc. of
poducing a specific harmiul reaction when inhaled by themselves, buz when asso-
cated \uzh silica favorably modify the usual respense to this dangercus dust. The
efective size range of particles causing disease is now regarded as three microns
213 smaller, while the qualities of hardness and sharpness are no lcnger regarded
ai of significance. The term pneumonockoniosis is intended to descrite the changes

“sing out of the prolonged inhalation of any dust. harmful or othcr. “ise, and does
n)t nccc:sanly 1mply the presence of disability. rnor a predisposition :o pulmonary
ifections. The term silicosis refers <pcc'ﬁcallv to the disease which results from
G prolonged inhalation of harmiul silica dust, and is chnractcrxzcd b
nodular fibrosis 1 the lungs and puimonary lymph nodes, and increas
v pulmonary infections. Purc silicosis thould be regarded as a
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Mining Scetion 281

[t is alzo to be realized that a safety program or method that is suitzdie for one
conrany or location may not be desirable for anciter company. For 2xample in
ous two New York state munes, which have the same regulations regarimg safety
hais. shoes, gogeles, etc, and where the primary ruie ts also enforced that cach
anl every man is.responsible for his own safety and for the safety of his iellow
\\crkcr great cmphasxs is placed on housekeeping or cleanliness abouz the mines
and mills. LEach department of the two divisions has a mectal sign, ruled in three
coumns; one being for the month of the year. while the other two are for the house-
kesping rating and lost-time accidents. 1i the conditions are good, a gold star is
placed on the sign: if oniy fair a green star is awarded. while for poor cicanliness

~ed star s given. A gold star counts ten. a green five. and no score is gx\cn for
red. These scores are posted monthly on the bulletin board. and the basis of com-
parison between the two mines is thereby made possible. If a score is not perfect,
or at a reasonably high figure, the department which is negligent receives counsider-
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 ...canacxtntcd
a worker for two davs) and this record resulted in the 1932 award of the “Sentinels
of Safety Trophy."

THURSDAY MORNING SESSION
Qctober 4, 1934

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

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

The speaker said in part: Refuge can no longer be taken under <ie shelter of

norance that the prolonged mhalanou of dust may lead to scrious disease, for
U-c medical, technical and lay press is filled with accounts deseribing the dangers
a:sociated with breathing certain dusty atmospheres. What, then, .ould be the
proper course to pursue in meeting this problem and dealing with it in 3 satisfactory
ranner ’

Both industrial and laboratory studies prove that only certain dusis are danger-

5 when inhaled, and that quartz or other forms of pure crystalline s:lica are most
mnﬂcrom constituting a specific tissue poison. \Where men are expc:sd to a suffi-
cient quantity of very fine pure erystalline silica dust only, a true nazard always
c:ists,  The dusts of silica in combination with ctner elements generzily give rise
1 pufmonary reactions which differ in many respects from those caused by pure
sitca, and which vary rather widely among themseives in their har...mh\css As
a class, and with the notable exception of asbestos, silicates are lzss dangerous
than pure crystalline silica. Not ouly are certain dusts apparentiv incapable of
pooducing a specihe harmiul reaction when inbaled by themselves, buz when asso-
cated \vilh silica favorably modiiy the usual respense to this dangercs dust. The
eTective size range of particles causing disease is now regarded as :hree microms
a1d smaller, while the qualities of hardness and sharpness are ne lcoger regarded
ai of significance. The term pneumonokoniosis is intended to descrite the changes

“ising out of the prolonged mhalation of any dust harmful or othcr‘.\*;c and does
n)t necessarily imply the presence of disability. nor a predisposition :o pulmonary
isections. The term silicosis refers specifically to the disease which results from
G prolonged inhalation of harmiul silica dust, and is chnractcrxzcd b "
rodular fibrosis it the lungs and pulmonary lymph nodes, and increas
o pulmonary infections. Purc silicosis :hould be regarded as a

Y

ol o




s e AR T T R R

282 Troenty-third 4unnal Safety Congress—Natioyal Safety Council

tional condition, but it should also be understood that uncomplicated silicosis %
scldom disabling to any siguificant degree.  Disability usually results from pulmomn
mfections, generally mbcrculous which the silicotic contracts or reactivates mery
readity, and handles less successfully than the normal person.

E\cr\' effart should be made to prevent silicatics from coatracting lnfcttlcm
which will later prove disabling, and to protect those who have pulmunarv ez

tions from being dangerously exposed to harmiul dusts. Iw order to determine whic -~

workmen in a hazardous industry have silicosis or pulmonary infections, all co-
ployees should have a thorough physical examination including the taking of =z
complete occupational history and satisfactory stereoscopic roentgenograms of 18
chest.

Since the rate at which silicosis develops depends upon individual susceptibilier
and the dearee of exposure. it follows that these factors should be determined o5
accurately as possible. Individual susceptibility to a dust bazard can be estimaiel
fairly accurately {rom a single examination. and can be defined guite exactly i-
repeating these examinations at regular intervals, The degree of exposure for eact

mdividual should be evaluated by determining the length of service. and the coo- -

centration. size distribution. and composition of the dust suspended in cach workiag
place during cach operation. The method generally used to cnumerate dusx
particles is that accepted as standard practice by the U. S. P. H. S. with the add-
tion of dark field illumination as suggested by Fehmel and Cummings. . Size ¢
tribution studies can be made by any of the several satisfactory techmiques. The cowm-
position of the dust can be studied by the usual quantitative analysis. supplemeniel
by petrographic and rational chemical analysis to determine the amounts of fre
and combined silica and the other minerals.

A medical and techuical survey should be supplemented by an anmalysis of the
mortality records in and about the locality under study, and by the informatim
obtained from carefully performed post-mortem examinations on emplovees wi:
have been exposed in the industry and who have died from any cause, If these pri-
cedures for recognizing and ‘defining a hazard are carried out under the supervisim
of an organization competent to deal with the many complex aund coniusing aspec2
of the_ problcm. the investigation will be worth while regardless of the condition
which are discovered. Where the findings of such a_study fail to disclose a sig-
nificant hazard, both the employer and employees will gain the protection whid
this knowledge affords; and if a health hazard is discovered, the original mvestim=—
tion will serve as a guide to the pregram which should be maugurated to oves-
come the dangers disclosed.

The most severe dust hazards in mines or in plants can be rcduccd A5 SUCCLEe-
fully as were accidemts by the Safery TFirst program, and the chief requisite
success lies in estabiishing adequate control procedures, The physical condition v
all the employees must be determined at regular intervals, and weil interprets:
roentgenograms provide a2 most satisfactory coutrol procedure.. Men applving ir
work should not be hired until they have passed a thorough physical examinaiion
including chest roentzenograms. Reliable records should be cstablished to show i
exact time, place and duration of employment for each person working in hazardow:
positions.  Pdticies 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 disabilitiz
Qccupations should be selected which are compatible with the physical condmov B
the employee. Care should he taken to protect the silicotic from infection, or i
case of infection from harmful exposure to silica. ur the normal individual fr.m
contracting cither sificosis or pulmonary infections.

Engineers should be especially trained to recognize and deal with dust hazaro:
in mines or plants. and it should become accepted practice, where a hazard exisa
to maintain a constant check on the amount of dust present m 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 thc anuvny
of dust in the air. Lzt more particularly to maintain a control over the cifect
ness of the procedures adopted to reduce the dus ds .showdd  be kept.y
will dizclose the amcunt of dust present in each # Hace, and “te prevent
measures which are in use. ! o
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tional condition, but it should also be understood that uncomplicated  silicosis %
scldom disabling to any siguificant degree.  Disability usually results from pulmomn
mfections, generally mbcrculous which the silicotic contracts or reactivates mery
readity, and handles less successfully than the normal person.

E\cr\' effart should be made to prevent silicatics from coatracting lnfcttlcm
which will later prove disabling, and to protect those who have pulmunarv ez

tions from being dangerously exposed to harmiut dusts. In order to determine whicx ~

workmen in a hazardous industry have silicosis or pulmonary infections, all co-
ployees should have a thorough physical examination including the taking of =z
complete occupational history and satisfactory sterecoscopic roentgenograms of 18
chest.

Since the rate at which silicosis develops depends upon individual susceptibilier
and the dearee of exposure. it follows that these factors should be determined o5
accurately as possible. Individual susceptibility to a dust bazard can be estimate:
fairly accurately from a single examination, and can be defined quite exactly Iv

repeating these examinations at regular intervais. The degree of exposure for eact

mdividual should be evaluated by determining the length of service. and the coo- .

centration. size distribution. and composition of the dust suspended in cach workiag
place during cach operation. The method generally used to cnumerate dux
particles is that accepted as standard practice by the U. S. P. H. S. with the add-
tion of dark field illumination as suggested by Fehmel and Cummings. . Size ¢
tribution studies can be made by any of the several satisfactory teclmiques. The com-
position of the dust can be studied by the usual quantitative analysis. supplemeniel
by petrographic and rational chemical analysis to determine the amounts of fre
and combined silica and the other minerals.

A medical and techunical survey should be supplemented by an anmalysis of the
mortality records in and about the locality under study, and by the informatim
obtained from carefully performed post-mortem examinations on cmplovees wh:
have been exposed in the industry and who have died from any cause. If these pri-
cedures for recognizing and ‘defining a hazard are carried out under the supervisim
of an organization competent to deal with the many complex aund coniusing aspec2
of the_ problcm. the investigation will be worth while regardless of the condition
which are discovered. Where the findings of such a_study fail to disclose a sig-
nificant hazard, both the employer and employees will gain the protection whidh
this knowledge affords; and if a health hazard is discovered, the original nvestime-
tion will serve as a guide to the pregram which should be maugurated to oves-
come the dangers disclosed.

The most severe dust hazards in mines or in plants can be rcduccd A5 SUCCLEe-
fully as were accidemts by the Saferty TFirst program, and the chief requisite
success lies in estabiishing adequate control procedures, The physical condition v
all the employees must be determined at regular intervals, and weil interprets:
roentgenograms provide a2 most satisfactory coutrol procedure.. Men applving ir
work should not be hired until they have passed a thorough physical examinaiion
including chest roentzenograms. Reliable records should be cstablished to show =i
exact time, place and duration of employment for each person working in hazardow:
positions.  Policies 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 disabilitiz
Qccupations should bhe selected which are compatible with the physical condmov B
the employee. Care should he taken to protect the silicotic from infection, or i
case of infection from harmful exposure to silica. ur the normal iudividual fr.m
contracting cither silicosis or pulmonary infections.

Engineers should be especially trained to recognize and deal with dust hazaro:
in mines or plants. and it should become accepted practice, where a hazard exisa
to maintan a constant check on the amount of dust present m the warking atm -
phere.  The method of dust counting accepted as standard by the UL S, P H. =
should be adopted Ly all industries having a hazard. not only to determine thc anuvny
of dust in the air. Lot more particularly to maintain a control over the effecs
ness of the procedures adopted to reduce the dus ds .showdd be Jgpty
will dizclose the amcunt of dust present in each # Hace, and “te prevent
measures which are in use. ! o
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Shortly aiter the inanguration of a program desimied to control a known dust
pazard, it will beeotne evident that marked improvements can be cffected without
incurring an impractical cxpenditure. Personuel problems will arise, due to the
refuctance ol 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 control dust hazards. The question of what men should be told regarding
their physical examinations should iollow the practice adopted by any reputable
physictan tn dealing with individual cases.  As industry becomes maore familiar
with tis problem, it will discover the serious need for further research.

Since silicosts 1s a true occupational disease. disahility resuiting from or at-
tributable to it should be compensable tt the same maumner as other injuries sus-
rained as the result of cmployment.  Only the intelligent cooperation of industry will
bring about the jormmiation of reasonable occupational disease legislation and its
fair administration. . .

-

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

The speaker said in part: It is tmportant to know what causes silicosiz, but
aniess a knowledse ol the cause feads to a cure, it is not neariy as important (rom
e operators’ viewpoint as the knowledge of how to reduce the incidence. \With all
she research work that has been going on throughout the world for many vears. we
still do not know the cavse and we still have no cure. but we have learned a lot
about how to reduce the incidence. h

The silicosis provisions of the Outario Mines Act and the Compensation Act
were passed in 1920, These provided for the examination of all men emploved in
positians i mines where they were exposed to silica dust. for all such workers
ta he the holders of medical certificates certifying as to frecdom from tuberculosis
of the reospiratory armans. and alsa for compensation to men affected by silicosis.

This legisfation was introduced as a result of a survey in Northern Ountario
mining camps which indicated that silicosis had made alarming progress among the
miners.  There beine po reason at that time to question the results of this sur-
vev, the operators asreed to do all that was asked of them and cooperated iully
with the Government i the steps considered necessary to meet the situation.

When this lemislation was frst introduced in Ontarin. we were advised that
men with a morderate degree of silicosis, while not physically dizabled, were better
wrtoof the aeduestry andd thar they should be paid a Tump sum which would assist
em in rehabilitatiog tiiemselves i some other occupation.

We were further advized that if we took active steps to clean up the ation
then existing, pension the more serious cases and remove men i the eariv stages
o1 silicosis from underzround. the situation would be well in hand. the first ex-
rense would be the heaviest, and that from theu our Hability would be praciically
tmited to the anteprimary cases as they developed.

When the 1926 Anendments were approved by the mines it was our under-
sanding that men in the anteprimary stage had sudered no nmpairment of wirking

pacity and that the ¥ payment ‘was a compassionate allowance for rehabili
ition and nar dor ddisabitity. We durther understood that with the payment of
A to these men our responsipility i respect to them would bhe practicaily ended.
11 develrned, however, o the Tesal positon was different. The Campersation
Toard caanot make o vard except dor disability and where disabifiny ha: oonce
“een esrahlished the an can conme hack Lo teview on evidence of

TMETTES T goners accepterd that sificosis predisposes a man 1o tuber
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Shortly aiter the inanguration of a program desimied to control a known dust
hazard, it will beecorne evident that marked improvements can be cffected without
incurring  an impractical expenditure.  Personnel problems will arise, due to the
rejuctance of labor 1o 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 cuntrol dust hazards. The question of what men should bhe told regarding
their phyvsical examinations should iollow the practice adopted by any reputable
physictan tn dealing with individual cases. As industry becomes more familiar
with tits problem, it wili discover the serious need for further rescarch.

Since silicosis is a true occupational disease. disability resuiting from or at-
(ributable to it should be compensable tr the same manner as other injuries sus-
rained as the result of cmployment. Only the intelligent cooperation of industry will
bring about the formuiation of reasonable occupational disease legisiation and its
jair administration. ) .

-

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

The speaker said in part: It is important to know what causes silicosis, but
aniess a knowledge of the cause leads to a cure, it is not nearly as important {rom
¢ vperators’ viewpoint as the knowledge of how to reduce the incidence. \With all
¢ research work that has been going on throughout the world for many vears. we
till do not know the cause and we still bave no cure. but we have learned a lot
about how to reduce the incidence. h

The silicosiz provisions of the Outario Mines Act and the Compensation Act
were passed in 1920, These provided for the examination of all men emploved in
positions in nunes where they were exposed to silica dust. for all such workers
to he the holders of medical certificates certifying as to frecdom from tuberculosis
af the respiratory armans, and alsa for compensation to men aftected by silicosis.

This legzislation was introduced as a result of a survey in Northern Ontario
mining camps which indicated that silicosis had made alarming progress among the
miners.  There heine no reason at that time to question the results of this sur-
vev. the operators asreed to do all that was asked of them and cooperated iully
with the Govermment i the steps considered necessary to meet the situation.

When this lemisiation was frst introduced in Ontario. we were advised that
men with a maderate degree of silicosis, while not physically disabled. were better
cat ol the edustry and that they should he paid a lump sum which would assist
hem in rehabilitating tiemselves 1 some other occupation.

We were further advized that if we took active steps to clean up the ation
then existing, pension the more serious cases and remove men in the eariv :tages
of silicosis from undereround. the sitsation would be well in hand. the first ex-
renze would be the hieaviest, and that from then our liability would be praciically
dmited to the anteprimary cases as they developed.

When the 1926 Amendments were approved by the mines 1t was our under-
<anding that men in the anteprimary stage had sudered no hmpairment of worki
pacity and that the 3@ pavment 'was a compassionate allowance for r
ition and nat dor disabitity. \We rurther understosd that with the pavment of
At these men our responsipility i respect to them would bhe practicaily ended.
Ui develened, however, the femal pasition was different. The Comnertsation
Coard cannot make o vard except Tor dizabitite and where disabilite hu: once
“een estahlished the an can cone hack Lo teview on evidence of
TTeTHTTES TN goners: accepted that sifcosis predisposes a man Lo tuber
Toallowed, therefore. with secorvdaey silicosis as dehned in the
eprimary ~iotic at fature time aud fram any cuuse i
~ocanditen wis considered to he the resuly aof
ceitied toal disibiline compensation at o
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When. therefore. an award of $300 was made tie Commpensation Board imme-
diately set up 2 prospective reserve for progression of an additional $11.300. with
the result that we had an estimated liability to the end of 1932 of several miilion
dollars. most of which was outstanding.

With the passage of time it also hecame appares: that the removal of the men
from underground employment in the ecarly stages i silicosis did not have the
results aunticipated. The payment of a lump sum award did not in most cases serve
the end expected. As a general rule this mouey was expended for other thinzs and
the men made hlittle effort to rchabilitate themselves. A certain number of men
classined as silicotic continued in their underground emplovment and we found
practicaliv no difference in the rate of progression in those who contiiued as com-
pared with thase who were taken out of the mines. Some of this may have heen
due to the altered economic status, but even if the cconomic status had remained
the same, we were forced to the conclusion that there was little if any henctit to
the men by removing them from underground iwork, unless of course. there was
evidence of an onset of tuberculosis. R

It should, of course. be understood that during this time active cfforts were
made by the mines to improve ventilation and to allay dust. \Without this the
ahove statement would not hold true. Steps were 2iso taken by the mincs to pro-
vide that men in the early stages of silicosis were placed where the conditions
underground were most iavorable.

Qur experience also indicated that the carlv staszes of silicosis do not necessartly
wean an impaicment of working capacity.  This is all the maore tmportant on ac-
count of the difficulty of diagnosing silicosis in its early stages. as there is no sharp
line of demarcation between the pre-anteprimary and the auteprimary, or hetween
anteprimary and primary stages. aml as a matter of iact. we believe that there is
a great deal more uncertainty in the diagnosis of silicosis than the wedical men
ing to admit.  The determination is largely a matter of personal judgment
and therefore subject to error.

A zreat deal of what may be read intn an Xe-rav Slm depends upon the technique
ing the film.  Certain other diseases and st conditions will alsa give in
the 7'm an appearance simulating that of silicosis { we helieve 1t is safe to say
that without a definite knowledze of occupational history the diagnosis of silicosis
i itz earlier. stames would be practically tmpossiiie,

Ia view of these conditions, it was felt that the fudustry was carryving an unfair
hurdea aad in 1933 the Act was amended. The antenrimary and primary classifica-
tions were deleted. compensation was made pavable caly for disability, which means
actua! impairment of waorking capacity, meu with a moderate degree of silicosts
were aillowed to continue underground work and the industry was relieved from
unlimited liability in respect~to progression by providing that the claimant must
make and establish his claim for disability within two vears of lcaving the employ-
ment 2t which he was exposed to dust, to entitle him to compensation.

As I said before, silicosis is essentially an emplover's prablem. It is in many
places an important item in his cost of productinn and to a considerahle degree
it is a controllable item of expense. If the cmiplover simply leaves the matter 0
the kands of the doctors, he will have no one 9 hlame but himsell over what
it costs him.  The opinion of the ordinary practitioner and cven of the roents
aenclanist and expert chest and fung man mav be «3 little valve. QOuly the opimon
ot o doctors who have had special training the dingnosis of silicosis from
heth ¢
cannot be accepted in all cases. )

We do not sav this with any intention of criticizing the members of the medical
nrofestion, but where the matter is so important zud costly to industry, where 29
little is actually known ahout the diccase. and where there is still an clement O
uncertainty in the diagnosis of silicosis in its car stages, toa much care cannot
he cxercised, and the ciosest scrutiny hy industry -wiich has to nav the hills 1s most
neceszary.  Tlhe best results can only he obtained by the emplogvers and the dnc-
tors warking together. but the emplover must conadden it as one of his particula?
problems. '

I have also stated that in the absence of any
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When therefore. an award of $300 was made t:e Compensation Board imme.-
diateiy ¢t up a prospective reserve for progression of an additional S11.300, with
the result that we bhad an estimated liability to the end of 1952 of several miiliog
dollars. most of which was outstanding.

With the passage of time it also hecame apparen: that the removal of the men
from underground employment in the early stages of silicosis did not have the
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 for other thinms and
the mien made little effort to rehabilitate themselves. A certain number of men
classified as silicotic continued in their underground employment and we found
practicaiiv no difference in the rate of progression in thase who continued as com-
pared with those who were taken out of the mines. Some of this may have heen
due to the altered cconomic status, but even if the cconomic status had remained
the same, we were forced to the conclusion that there was little if any henetit to
the men by removing them from underground work, unless of course. there was
evidence of an onset of tuberculosis. .

It should, of course. be understood that during this time active cfforts were
made by the mines to improve ventilation and to allay dust. \Vithout this the
ahove statement would not hold true. Steps were ziso taken by the mines to pro-
vide that men in the ecarly stages of silicosis were placed where the conditions
underground were most iavorable.

Qur experience also indicated that the carlv stazes of silicosis do nat necessarity
mean an impairment of working capacitv.  This sz all the mare fruportant on ag-
count of the difficulty of diagnosing silicosis in its early stages. as there is no sharp
line of demarcation between the pre-anteprimary and the auteprimary, or hetween
anteprimary and primary stages, and as a matter of fact, we believe that there is
a grcat deal more uncertainty in the diagnasis of silicosis than the medical men
are willing to admit. The determination is largely a matter of personal judgment
and thereiore subject to erraor,

A zreat deal of what may be read into an Xeray &l depends upon the technique
g the flm.  Certain other discases and ciwest conditinns will alsa give in
an appearance simulating that of silicosis we helieve it is safe to say
that without a definite knowledze of occupational “istory the diaguosis of silicosis
in 1z carlier. stages would be practically impossihie,

[ view of these conditions, it was felt that the fudustry was carrying an uniair
hurden and in 1933 the Act was amended. The antenrimary and primary classifica-
tions were deleted, compensation was made pavable only for disability, which means
actual impairment of working capacity, meu with a moderate degree of silicosts
were ailowed to continue underground work and the industrvy was relieved from
uniimized liability in respect~to progression by providing that the claimant must
make 2nd establish his claim for disability within two vears of leaving the employ-
ment 2t which he was exposed to dust. to entitle him to compensation.

As I said before, silicosis is essentially an emplaver's problem. It is in many
places an important item in his cost of producticn and to a considerable degree
it is a controllable item of expense. If the emplover simply leaves the matter 10
the hands of the doctors, he will have no one 9 blame but himsell over what
it costs him.  The opinion of the ordinary practitioner and even of the roents
aenclezist and expert chest and fung man mav be <7 little vaive. Only the opimon
nf th doctors who have had special training s the dingnosis of silicosis from
heth ¢
cannot be accepted i all cases. )

We do not sav this with any intention of criticizing the members of the medical
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neceszary.  The hest results can only he ebtained by the employers and the doe-
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1o know how to reduce the incidence than to know the cause, We believe the chief
preventive measures are as follows:

1. Improvement in fundamental warking couditions in the matter of veutila-
tion and allayving dust.

2. A rigid initial examination to keep out of the industry those men whose
physical condition would indicate a type most susceptible to silicosis and tuberculosis.

5. Control of tuberculosis not only among cmplovees, 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 beforc
men return to a blasted face is imporant.

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 ote-
half and five microns that is dangerous and is.so difficult to remove, and the quan-
titv in the air can only be determined by some method of sampling.

We would consider it a mistake to have either the 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, For one thing,
we do not know what constitutes harmiul dust and there is ne 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
hieh dust count.  Dust sampling, however, should he a part of the regular routine.
usittr the type of apparatus best suited o the particular conditions, and this will
show whether the atmospliere is good. fair or poor.

Next to ventilation and the laving of dust, the most important mcasure is to
careruily 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 NX-ray. DBy this mcans men with the type of chest which wouold indicate
their susceptibility to tuberculosis and silicosic can he eliminated. The complete
phvsical examination should also have a hencficial effect on the accident rate.

Uncomplicated silicosis is not a biz aroblem. but silicosis and taberenlosis com-
hined represent a very real problem.,  The measurcs for the control of tuberculasis
are well known.  Particular care should be taken that men with tuberculosis be
withdrawn from the industry and gives proner care and treatment.  Places where
the cmplovees live shoudd also be supesvised to sce that they are not exposed to
tuhercular contacts.

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

Medical Staff, Hollinger Consolidated Gold Mines. Ltd.,
Timmins, Ontario, Canada

said i opart: In 1922 the Ontarto Mining Act was amended to
examination on emnpi ent and veariy thereafter. or twice vearly
of all wnderground men. 7o be emiploved the workman must hotd an
certificate anod for twelve we stating that he is free from discase of
the rasniratery oreans, This cerufics nust be renewed at each annual examina-
Genr, Tn the meantime, an amendmers ta the Workmen's Compensation Act oro-
vided Tar the anrointmient ot anedical ctlers working under the supervision aof the
Copemansation ard to conduct these minations,  Cases af silicosis arisivz at
n:oare submitted  to = Workmen's Compensation Drard
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(o know how to reduce the incidence than to know the cause, We believe the chiet
preventive measures are as follows:

1. Improvement in fundamental working conditions in the matter of ventila-
tion and allayving dust.

2. A rigid nitial examination to keep out of the industry those men whose
physical condition would indicate a type most susceptible to silicosis and tuberculosis.

5. 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 {ots of it. and
where possible the wetting down of dusty places. In mining operations the chief
source of dust is believed to be {rom blasting, thereiore the time interval before
men return to a blasted face is imporwant.

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 one-
hali and five microns that is dangerous and is.so difficult to remove, and the quan-
titv in the air can only be determined by some method of sampling.

We would consider it a mistake to have either tlie 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, For one thing,
we do not know what constitutes harmiul dust and there is ne 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
hieh dust count.  Dust sampling, however, should he a part of the regular routine.
using the type of apparatus best suited to the particular conditions, and this will
show whether the atmospliere is good. fair or poor.

Next to venulation and the laving of dust, the most Important mcasure s (0
carciuily 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 znd N-ray. DBy this means men with the type of chest which would indicate
their susceptibility ta tuberculosis and silicosic can be eliminated.  The comploete
phyvsical examination should also have a henchcial effect on the accident rate.

Uncomplicated silicosis is not a biz aroblem. but silicosis and tabercnlasis com-
hined represent a very real problem. The measurces for the control of tuberculnsis
are well known. Particular care should be taken that men with tubercuiosis be
withdrawn from the industry and gives prover care and treatment.  Places where
the coplovees live should also be supesvised to sce that they are not exposed to
tuhercutar 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

speaker :aid in opart: In 1922 the Ontario Mining Act was amended to
physical examination on empi ent and vearfy thereafter. or twice veariy
ated. «f all undermround men. T he emploved the workman must hold an
certificate @nod for twelve wmesmiihs, stating that he is iree from disease nf
the r2:airatory srmans. This certifics nust be renewed at each annual examina-
tenr, In the meantime, an amendmers 22 the Workmen's Compensation Aet oro-
vider far the anpointment ot amedical ors workine under the supervicion of the
- ation eard to conduct these aminations,  Caszes aof siliensiz arisinz at
camiasens are sehmitted to = Workmen's Gompensation Deaard if the
xnasure iea of five years o Oatario mines G<overifed. [0 pwghgk th
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The act i its present form was passed in 1933 and served 1o clear the sig n
which had became invelved by the ne-np of Jarge sums ol money in reserve sunds
agamst possible future clanms by omen adiudged :ilicotic previwusly, but whe aq
since been fast sight o or who were carryving on ac waork showine 2 mmimum - s
dizability.

From the workman's paint of view, the new act is a great step f{orward, it
allows a man 1o continue at his usual duties underground as bong az he is 3N 1
work without any serious degree of discomfort.  Previously, a2 warkman wa: ag-
vised to quit underground work when a certain stage of fibrosis had heen reacived.
regardiess of his ahility to carry on. and sacrificed his rights w compensation f fie
continued to work.

In the N-ray sxamination of the chests of the 2007 men cmpioved at the Hollinger
mines during 1933, determinations are graded as follows: Normal 15 a chest dhow-
ing little or no fibrosis, where e condition of the lung is better than the averare
for the age. M. F. or "More Fibrosis™ {5 a chest which is nurmally found i the
average adult at the age of the nuner under consideration. /. 7, .. “More Filrasis
Plus” is a chest showing stightly more fibrosis than normal for the particular ame
M. F. P, P.or “More Fibrosts Plus Plus™ is a chest showing cousiderably marce
fibrosis than normal and is a pre-silicotic stage. Silicatics are that group which
show a great deal of fibrosis and taking into consideration the mining histery and
consequent exposure to silica. are thus termed.  Admittedly, disability may may
not he present.  This last group ranges from the earfy silicotics with a miniimum of
disability to the late complicated or secondary cases with marked disaliliny and
tubercutosis. Tt must be added that a large number of wmen at the commencement
of employment at the Hollinger. and without previous mining oxperictice or ooatact
with silica, show chests of M. F. P. rating.  Following are the results of this exam-

ination :

Normal «oovvieiii i AGn
AMUF L §Ce
MUOFOPL 470
M. FOPODP. 3%
Silicotics ... 19

cu working and M. [ P, Pl

Average contact with silica f

Silicmic.....,;,.: ........ 15 vears.
Next s an analvsis of the changes in chest rating i {035,
Normal to M. FLooLL L e AU 1
Normal to M, Pl e K]
M. F to ML . P.oo.L L. e 207
MUF. P toMUF PP Y
ME P PwT B 1
M.F.P.Poto A p
A. P to P, P . 231
ML o Normal ..., AN veen 1
AMLFOPD o MUFD ool e 23t
AMLF. P.Pata MO o 1
M.F.P.Pwo X P, e 20
T. B2 to M. F 1
T. B. iy M 1
- AP to M 1
P. to A, P2 66 Total 497

change
nafingd
¢ A3l
re -
180

These haures cover approximately 200 men in whom there was sc
i chest rating durinz the vear, and the dircction of the change,  The
1300 men show no chance w the previous vear. Tt will be observes
men showed an tncrease in abrensis raung. winlg 266 show chests wine
proved.  The cxplanation wiven tor the arou it 511u,xullr’r”'~"’}"“
in the first place, that sume concurrent hfonchialg }(XE‘ CURMTAtORY, 1T )
complicated the picture at the previous annpal atfon and’ so ca
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The act itz present form was passed in 1933 and served o clear the siunn
which had become involved by the ne-up of large :ums of money i1 resaerve

against possible future claims by omen adiudged  silicotic previvusly, but whne
since been last sight of or who were carrymg on at work howine o nunimum - g,
dizahility. {

From the workman's paint of view. the new act is a great step forward,
alfows a man to coutinue at his usual duties underground as long as he is 3
work without any serious degree of discomroct.  Previously, a workman was ag- '
vised 1o quit wnderground work when a certain stage of fibrosis had been rexcied. %
regardiess of lis ahility to carry on. and sacrificed his rights to compensation i he j

continued to work.

In the N-ray examination of tiie chests of the 2007 men emploved at the Hell
mines during 1933, determinations are graded as jollows: Normal is a chest
ing little or no fibrosis, where tite condition of the lung is better than the averawe
for the age. M. F. or “More Fibrosis™ is a chest whicht is normally found i the
average adult at the age of the miner under consideration. A/, 7. 7., "More Fi'rosis
Plus” is a chest showing stightly more fibrosis than normal {or the particular age
M. F. P, P.or "More Fibrosis Plus Plus™ is a chest showing cousiderably more )
fibrosis than normal and is a pre-silicotic stage.,  Silicotics are that group winch
shaw a great deal of fibrosis and taking iuto consideration the mining history and |

consequent exposure to silica. are thus termed.  Admittedly, dizability may 7 may y
not he present. This last group ranges from the early silicotics with a minimum of
disability to the late complicated or secondary cases with marked disahil and
tuberculosis. It must he added that a large number of men at the comny b
of employment at the Hollinger. and witheut previous mining cxperience or ¢ .utact
with sifica, show chests of M. F. P. rating.  Following are the results of this exam-
ination : )

Normal ... ..o i 33 14%n

M. F e 920, ... 40.8¢% 4

MOF P L0322 41.4%0

MOECP.D 98 4.3%%

SIlICOtITS oo 24 .o LG
Average contact with sifica of men working and M. FO PO P 12 vears,

Silicotic. ...l 13 years,

Next is an anatvsis of the chanzes in chest rating i 1933,

Normal to M. F.
Normal to M., F. P,

ACF. )M FP ]
MO F. P, to M. F D P o
M. T. P P.1o T. L. 39
M.F.P. P.to A. P. z
AP T
M ‘o Narmal .
AM.FOPD to M.UT

A F. P Potn ML FL

MF. P Pto 2. P

T. D2 to N T

T. B.? o M. [P

- AP to ML IFL PP
P. ta A. D,

These Azures cover approximately 300 men in whom there was s ch.m}g‘i
i chest rating during the wear, and the direction of the change. The - emaiiinyg
1300 men show no chanee “ran the previous vear. It will he abservesd that 21
men showed an increase i sibrosis ravng. whilg, 266G show chests which wre ine

proved.  The explanation wiven tor the sarou e shoyys  foprovament 1S :}
in the fiest place, that sume concurrent hinnchial PEAAGHREY rcgp,mmﬁcjﬁnrﬁvmn.?_
complicated the picture at the previous annual depiRdiation and’ so caused A M
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advanced rating to be given.  The second explanation is that constant improvement
in radiclogical technic is. making diagnosis more accurate.

It would seem. thercfore, that on the whele 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 dara regarding the nature of air breathed by
workmen in 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
widesirably hipgh, and f such a condition was found. to devise a method of reducing
it. Hence. for practical purposes, the instrument which possesses a high efficiency
in the range of desirable concentrations and gives a quick indication of dangerous
quantities oi dust is most desirable. The cireular Kounmeter, invented by Sir Robert
Notze and introduced to the Miners' Phthisis Prevention Committee of South
Africa in 1916, has therefore been used in the Porcupine District for the past
cight vears.

A summary of our mvestigations along this line may be given as follows:

1. About Y00 of the underground force are engaged in work which will pro-
duce dangerous dust if measures of controi are not applied.

2. O1 this number a little 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 hlasting carefully restricted.

3. The remaining 300 men are engaged in drilling and blasting operations and
are subjected to severe putenual hazard.  Men engaged in stopes who do not have
to return 1o the working faces have an average exposure of about 1200 particles.
while using the ordinary wpe drills. Tt s felt that the use of the “dustiess™ tyvpe of
drifter wiil reduce the concentration of dust to somewhere near 300 particies.

4. The men engaged i development drifts are cxposed to the same concentra-
tions of dust, namejy, 1200 particles. Where possible. two development driits are
worked zimultancousty by the one crew. so that the men do not have to go back
through the dense dust after blasting the cut. There are only a jew exceptions (o
this rule and when necessary to go back to load the remaining holes. the men are
provided with the special respirator.

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

With the constant improvement and maitenance of general health conditiansz
kept adwavs to the fore a: most desirable and necessary i aiding in the solution
of the cosis problem. the men at the Huollinger Mine are cared for under a
contract medical svstem. The iacilives and service at mine. olfice and hospital are
most eomblete and  effcicnt and in combmation with the annual or  semi-annual
check made by the medical stad of the Compensation Deard. health of the workers
is under crnstant supervision.

Men report with
troubie. wi fGeal
treated anrd observed a
and vacation poriords a

At the mine. constant imorovements have been made and at present the follow-
w1 e roumtine, O\ werker coming ot shife removes ablb his aninigyr clothing.
wsuudiy wen and raeks e it a get of hooks attached tooa chan g Flrena
wet clethes are pasiled o2 etaht of L3 o 20 deet and hany 1l i
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advanced ratung to be given.  The sccond explanation is that constant improvement
in radiolowical technic is. making diagnosis more accurate. ’

It would seem. thercfore. that on the whole the situation is showing consider-
able improvement from this viewpoint. During 1933 no case proaressed 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 $913.950, which
figure includes the progressive and contingent funds set aside to cover future costs
and possible future claims.

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 dara regarding the nature of air breathed by
workmen in different occupations, its chemical composition, temperature, humidity.
dust comtent 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
undesirably high, and i such a condition was found. to devise 2 method of reducing
it. Hence. for practical purposes, the instrument which possesses a high efficiency
in the range of desirable concentrations and gives a quick indication of dangerous
quantities oi dust is most desirable. The cireular Kouimeter, invented by Sir Robert
Notze and introduced to the Miners’ Phthisis Prevention Commitice of South
Africa in 1916, has therefore been used in the Porcupine District for the past
cight vears.

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

1. About Y00 of the underground force are engaged in work which will pro-
duce dangerous dust if measures of control are unot applied.

2. Of this number a little over 400 are engaged in shoveling broken ore into
cars and the average dust exposure does not exceed 300 particles if the muck piles
arc kept thoroushly wet and hlasting carefully restricted.

3. The remaining 200 men are engaged in drilling and blasting operations and
are subjected to severe putential hazard.  Men engaged in stopes who do not have
to return 1o the working faces have an average exposure of about 1200 particles.
while using the ordinary tepe drills. Tt s felt that the use of the “dustiess™ tyvpe 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 zimultancousty by the one crew. so that the men do not have to go back
through the dense dust after blasting the cut. There are only a 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 high dust concentrations in the vicinitv of stopers we hope to deal
with by the use of compreszed air masks.  Also the practice of driving adjacent
raises simultancously has reduced the hazard aiter blasting.

With the constant improvement and maintenance of general health conditians
to the fore a: most desirabie and necessary in aiding in the solution
cosis problem. the men at the Hollinger Mine are cared inr under a
contract stedical svsten The facilities and service at mme. office and hospual are
most eombicte and cfncient and it combmation with the amnual or semi-annual
check made by the medical sta of the Compensation Beard. leaith of the workers
is uitder crustant supervision.

Men who report with sueh conditions as non-tuberculous or pem-silticotic chest
trouble. with Jocal mifecticn & teeth tonsids, sinuses. ctc. are singled out and
treated and ohserved and wiwre necessary changes in occupatin are made or rest
and vacation perions advized.

At the mime. constant imorovements have heen made and at present the follow-
o1 the routine. N\ worker comnng off <hift removes abl his aniwigr clothinge.
ustadie wer and racks et var a set of books attached o a ciiin m g Thawma
wet cinthes are puiled o2 retaht of 13 w0 200 deet and hanwe 4 N
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atmosphere tor 14 to 13 hours, during which they are thoroughly dried.  Alter
undressine the miner passes through a series of shower bathis of temperatures vary-
ing from het o coid.  Aifter drying he proceeds to his locker where he bas placed
his street clathes betore the beginning of the shiit.

With a view to reducing the infection of silicotics with tberculosis, a chinic
has been established in Timmins. An experienced pubiic health nurse is emplovied
full time and it is her duty to visit all tuberculosis suspects and patients. all con-
tacts with these cases and contacts with silicotics to arrange for their 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, approximately 30 dangerous cases of tubercutosis have
been removed from the district to a sanitarium and many more less severe cases
placed on bed rest at home or on restricted actvity. It is fcit that by removing
these cases iront contact with silicotics, that within a comparativeiy short time
tuberuciosis will he moderately well controfled and since tuberculous infection 18
necessary to precipitate secondary silicosts, this movement, it will be appreciated.
is an excellent one.
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atmosphere for 14 to 13 hours, during which they are thoroughly deied.  After
undressing the miner passes through a series of shower baths of temperatures vary-
ing f{rom hot 1o ceid. Alter drying he proceeds to his locker where lic has placed
his street clothes betore the beginning of the shiit.

With a view to reducing the infection of silicotics with tuberculosis, a cnie
has been established in Timmins. An experienced pubiic health nurse is emplovied
full time and it is her duty to visit all tuberculosis suspects and patients. all con-
tacts with these cases and contacts with silicotics to arrange for their examination
and supervision and if necessary Jor treatment. Weekly clinics are held at which
such patients are examined clinically, radiologically and by bacieriological and bio-
logical tests.

Since January of 1933, approximately 30 dangerous cases of tuberculosis have
been remgved irom the district to a sanitarium and many more less severe cases
placed on bed rest at home or on restricted activity. [t is fcit that by removing
these cases irom contact with silicotics, that within a comparatively short time
tuberuclosis will be moderatelty well controlled and since tuberculous infcction is
necessary to precipitate sccondary silicosis, this movement, it will be appreciated.
is an excellent one.
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Texas.
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General Chairman—R. W. Brack, S:andard Oit Co. of N. J., Elizabeth, N. J.

ice-Chairman—a~A. \W. Brepraxn, Lene Star Gas Co.. Dallas, Texas.
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Okla.

Chairman. Giuf Dizision—\V, P, Rzvyoxp, Jr., Standard Oil Co. of Louisiana.
Baton Rouge, La.
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Houston, Texas.
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N.Y
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Co.. San Diega, Calit.
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General Clairman~0Otiio M. Graves, The General Crushed Stone Co.. Easton, Pa.
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The Dust Hazards in Industry
By DR. R. R. SAYERS

Medical Officer in Charge, Qffice 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 Healtlh Service in cooperation with the Bureay
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 Service
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 iavestigations.

Bricfly, these methods of study may be divided as follows: (1) examination to
determine the general- physical condition of the workers under observation; (2)
special phiysical examination to determine the prevalence of specific diseases of the
respiratory system and the lung pathology resulting {rom 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 manmfacturing plant, cotton cloth
manufacturing, and in municipal street sweeping., DBrief studies were later conducted
in certain slate, granite. marble and tale quarries, while more rcecently 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 thie highest dust concentrations were found to suffer from an
excess of pubmonary tuberculosis after 15 years or more of exposure and deveioped
silicosis it:m 2 to 10 years. In the group exposed to a lesser amount of dust,
silicosis daveloped oniyv after prolonged exposure, with nio excess of tubercuiosis.
It was icuad 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 dyspnoea and other signs of pneumoconiosis and experienced a high
rate oi respiratory sickness; in addition. an excessive mortality irom influenza-
pnecumoniz and possibly tuberculosis was found. Dituminous coal miners experi-
enced a gemeralized fibrosis of the lungs and an excess mortality from influenza
ia. Cement workers showed somne signs cf early pucumoconiosis with
discases of the upper respiratory tract. On the other hand, workers
cloth and silverware manuiacturing plants and municipal street sweepers
¢ for respiratory conditions and other iilnesses when compared with
industrial population.
ling. For five years. the United States Bureau of Mines studied lead
and zing ers in the Tri-State Distriet, Oklahoma. The ore here is high in {ree
silica.  OF e 7722 men examined. a group of 1,647, or 21.3 per ceut, was definitely
diagnosed z3 having siiicosis. not including those diagnosed as having tuberculosis,
Al the men diagnosed as having first-stage silicosis tad worked an average of
13 vear:. tut those men starting in the mines after ) years of age worked an
average <! only 8 vears.

% of rock drilling in subway and tunnei construction in New York
me respects similar to that of some of thwe activities in the hard rock
t in so f2r as the manner i which t is evolved, the type ot
resuitant hazard.  Recently the resuit a study of rock dritlers.

blasters excavators was reported by the New York Tuberculosis and Health
Associa tion of 208 rock drillers. hiaiters and excavators showed
that 11 of the men had silicosis in ous stawes of progression.

for 20 vears or more.

EYo cported in the
!:%Wmli};,r

of the health of sandblas
2 study of the dust exposure <7 <3
:ed States Public Health Servies
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The Dust Hazards in Industry
By DR. R. R. SAYERS

Medical Officer in Charge, Office of Industrial Hygiene and Sanitation,
United States Public Health Service, Washington, D. C.
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~ The speaker said in part: Realizing the importance 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 i 1914,

oy s Y
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in the mines of Joplin, Missouri; and later, in 1923, the Public Health Segvice B
inaugurated a series of dust studies. These later studies were all conducted in the H
same manaer in order to permit as detailed a comparison as possible between the ol
different investigations. Al
Briefly, these methods of study may be divided as fallows: (1) examination to ast
)

determine the general- physical condition of the workers under observation; (2)
special phiysical examination to determine the prevalence of specific diseases of the
respiratory system and the lung pathology resulting irom exposure to the particular
dust hazard; (3) record of the pature and severity of the disabling illnesses; (4)
analysis and detailed study of the occupational environment; (3) occupational
mortality statistics relating to the specific dust; and (6) autopsies.

The first six intensive investigations carried out by the Service dealt with the

u

health of workers exposed to dusts in a cement plant, granite cutting industry, ITa
anthracite and bituminous coal mining, silverware manufacturing plant, cotton cloth she
manufacturing, and in municipal street sweeping., DBrief studies were later conducted muc
i certain slate, granite. marble and tale quarries, while more recently a rather nae
extensive siudy of the health of anthracite coal miners was completed. nuai

These six dust studies showed that the workers in the granite cuiting plants
who were exposed to the highest dust concentrations were found to suffer trom an
excess ol pulmonary tuberculosis after 15 years or more of exposure and developed
silicosis i—om 2 to 10 years. In the group exposed to a lesser amount of dust,
silicosis caveloped oniy after prolonged exposure, with no excess of tuberculosis.
It was icuad that a close relationship existed between the degree of dust exposure
and the extent and severity of the pulmonary damage. Anthracite coal miners
suffered dyvspnoca and other signs of pneumoconiosis and experienced a high
rate of respiratory sickness; in addition. an excessive mortality irom influenza-
pncumoniz and possibly tuberculosis was found. DBituminous coal miners experi-
enced 3 generalized fibrosis of the lungs and an excess mortality from influenza
ria.  Cemesnt workers showed some signs of carly pucumoconiosis with
af diseases of the upper respiratory tract. On the other hand., workers
2 cloth and silverware manuiacturing plants and municipal street sweepers
e for respiratory conditions and other iilnesses when compared with
the generz! industrial population.

Rock Crilling. TFor five years, the United States Bureau of Mines studied lead
and zinc miners in the Tri-State District. Oklahoma. The ore here is high in free
silica, OF tie 7722 men examined. a group of 1,647, or 21.3 per ceat, was definitely
diagnosed z3 having siiicosis, not including those diagnosed as having tuberculosis,

All the men diagnosed as having first-stage silicosis tad worked an average of
13 vear it those mien starting in the mines after 49 years of age worked an
average only § vears.

The % of rock drilling in subway and tunnel construction in New York
City is 'me respects similar to that of some of the activities in the hard rock
mines, 3 i far as the manner i which t is ecvolved, the type ot

dust an< e resuitant hazard.  Recently the result a studv of rock drillers.
blasters excavators was feported by the ‘New York: Tuberculosis and Healih
Associat An examination of 208 rock drillers, bhi 5 and excavators showed
that 118, 27 37 per cent of the men had :ilicosis in various stawes of progression.
The exprizre of most ¢r these men (75 per cent) had tzen for 20 vears or more.
Sané g. No study of the health of sandblaziers hapageen. reported in the
Uhnited : however. 2 study of the dust exposure <7 i {88 AT el

the United States Public Health Serviee Seration : with the
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National Safety Council. This investization indicated that, judged by the mture
of the dust and degree of the exposure. a real hazard exists in this occupation.
This study also brought cut the fact that it is possible to conduct sandblasting with
safety. provided properiv 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 containing 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 {ree 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 '1n the world. This substance consists of about B3 per cent free
silica.  Recently an examination was made of 108 workers selected among those
cmploved less than I year, 1 to 2 years, 2 to 5 years, and more than 5 years.
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 rmen showed signs of early pneumoconiosis: 13 were in the
moderately advanced stage and 6 in the advanced stage. This latter finding was
among workers with a Zistory of exposure of more than 3 vears.

Dust Hazard in the Granite Quarry Industry. It is a common belief that
cranite quarryving is not so dangerous an industry as granite cutting in enclosed
sheds: quarry work iz done outdoors and lience may not be attended with very
much dust exposure. However, certain quarcy operations require the use of
pneumatic tools, which are usually associated wWith 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.
Hall of these workers -vith an exposure of 3 to 19 vears had silicosis. and 4 of
the 3 men with more than 20 vears of such trade life showed this condition.
This siudy suggests that quarry drillers may experience as hich a death rate
from nulmonary tubercuinsis as do pneumatic-tool workers in granite cutting sheds.

LFeet of Inhaled Y arble Dust. The pulmonary fibrotic changes duc to the
inhalation of marble dust appear to be slight in comparison with those caused hy
stone dust containing a high percentage of silica in the form of quartz. A rccent
study made by us among marble workers showed that although marble dust, when
inhaled in concentrations averaging ahout 23 million particles per cubic foot of air.
nroduced a mild bilateral, linear fibrosis in a certain number of the 80 men
examined, no serious lumg changes were noted and there was no disability due to
the . even aiter many years of exposure (more than 40 vears in some cases).
The marble dust nnder consideration consisted of 78 per cent calcite and 2 per cent
dolemite, with no silica present.

Dist Hazard i A casive Indusiry.  Artificial abrasives are widely used in
industry and for this reason the crfect of the inhalation of dusts produced in the
manuiacture or preparazion of these products is of great importance. In 1925,
1920 and again in 1931. Dr. Clark of the Norton Company at \Vorcester, Mass.,
made investimations of workers exposed to aluminium oxide and silicon carbide dust
produced in the manufaczure of grinding wheels, which showed that during a period
nf 13 vears there were proportionately twice as many cases of pulmonary tuber-
culnsis among those working in the ahrasive dust departments as in departments
where no abrasive dust cccurred.  Tn 1931, Kessier, of New Jersev. reported the
cccurrence of over 100 cases of alleged silicosis in the abrasive powder industry,
in which the dust consisied 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
hecame cognizant of the hazards of silicate dust: i
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National Safety Council. This investization indicated that, judged by the mture
of the dust and degree of the exposure. a real hazard exists in this occupation.
This study also brought cut the fact that it is possible to conduct sandblasting with
safety. provided properiv designed and well maintained equipment is used.

Diatomaccous Silica IVorkers. Most of the data on silicosis have been gathered
irom studies made both in industry and experimentally on dusts containing iree
silica in the form of quartz. Such studies have been made in the granite industry,
pottery trades, hard rock drilling, 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 ‘1n the world. This substance consists of about B3 per cent free
silica.  Recently an examination was made of 108 workers selected among those
cmploved less than I year, 1 to 2 years, 2 to 5 years, and more than 5 years.
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 rmen showed signs of early pneumoconiosis: 13 were in the
moderately advanced stage and 6 in the advanced stage. This latter finding was
among workers with a Zistory of exposure of more than 3 vears.

Dust Hazard in the Granite Quarry Industry. It is a common belief that
cranite quarryving is not so dangerous an industry as granite cutting in enclosed
sheds: quarry work iz done outdoors and lience may not be attended with very
much dust exposure. However, certain quarcy operations require the use of
pnenmatic tools. which zre 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-
radiographic 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.
Hall of these workers -vith an exposure of 3 to 19 vears had silicosis. and 4 of
the 3 men with more than 20 vears of such trade life showed this condition.
Thiz siudy suggests that quarry drillers may experience as hich a death rate
from nulmonary tubercuinsis as do pneumatic-tool workers in granite cutting sheds.

LFeet of Inhaled 3 arble Dust. The pulmonary fibrotic changes duc to the
inhalation of marble dust appear to be slight in comparison with those caused hy
stone dust containing a high percentage of silica in the form of quartz. A rccent
study made by us among marble workers showed that although marble dust, when
inhaled in concentrations averaging ahout 23 million particles per cubic foot of air.
nroduced a2 mild bilateral, linear fibrosis in a certain number of the 80 men
examined, no serious lumg changes were noted and there was no disability due ta
the t. even aiter many vyears of exposure (more than 40 vears in some cascs).
The marble dust nnder consideration consisted of 78 per cent calcite and 2 per cent
dolemite, with no silica present.

Dist Hazard i A casive Indusiry.  Artificial abrasives are widely used in
industry and for this reason the erfect of the inhalation of dusts produced in the
manuiacture or preparazion of these products is of great importance. In 1925,
1920 and again in 1931. Dr. Clark of the Norton Company at \Vorcester, Mass.,
made investigations of workers exposed to aluminium oxide and silicon carbide dust
produced in the manufaciure of grinding wheels, which showed that during a period
nf 13 vears there were proportionately twice as many cases of pulmonary tuber-
culnsis among those working in the ahrasive dust departments as in departments
where no abrasive dust cccurred.  Tn 1931, Kessier, of New Jersev. reported the
cccurrence of over 100 cases of alleged silicosis in the abrasive powder industry,
i 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 form of quartz), was innocuous. Of rece 6 MIANY, ip_xg;tx':ators have
become cognizant of the hazards of silicate dusgpgposure. AsbhestosTs, ™ fibrowy
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] of the lungs caused by the inhalation of ashestos dust. has already been deseriped
both in its clinical and roentgenographic manifestations by invesuzators in cines
countries, but to date wo studies have been reported in the United States. Cemes

dust, which contains about 22 per cent combined silica, bas been studied, and ths

i cffects . of the inhalation by workers has been discussed here.  In Mareh. 1933

[TIRTI

studv conducted among tremolite talé and slate workers. Tlhe slate dust to wirjeh
these workers were exposed consisted mainly of silicates, there being less thaq
3 per cent of quartz in the dust. The talc was a hvdrous calcinm-magnesium siliczza.
being 43 per cent talc and 43 per cent tremolite, with no quartz present. The
results of the study seemed to indicate a relationship hetween the amount of can
inhaled and the effect of this dust on the lungs of workers.

Statistical Studics. Recently, Lanza and \ane estimated that there are ¢me
500,000 workers engaged in the mining, quarrying and manufaciuring  indurmies
in this country in which an exposure to silica dust to a harmiul degree is e
tailed. Their analysis of martality experience of twelve life insurance compz
for the period 1913-1926 showed that the actual mortality from respiratory t
culosis among the silica exposed persons was about three times that of a 33z-
: sitica dust group. Ii one considers their data for certain occupations nn me=:
. mines and granite and sandstone quarries. occupations known to be exposed. 1
: high concentrations of hazardous dusts, then the comparison is more striking, shce
: the actual deaths among these workers was found to be ten times that of the ex-

pected deaths.  More detailed statistics on occupational mortality as reported br “he
Registrar-General of England and Wales (1921-1923), and sunumarized by B
show the high rate of 1,886 per 100.000 for tin and copper miners. while the :
for “all occupied and retired males™ was only 130. OQther occupations with sz
exposure showed an excess.
. From the evidence just presented concerning the injurious cffects produced S
the inhalation of cerwain dusts, it is apparent that a knowledge of the properzas
of a given dust which determine its capacity to produce pulmonaryc patholocr
essential.  Numerous investigations of the industrial dust problem indicate 2=
these properties are the chemical and mineralogical composition of the duss. =
concentration i the industrial atmosphere. and its particle size

In an carlier portion of this discussion evidence was presented which indiczi2d
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that a close relation existed between morbidity and mortality rates from va =
respiratory discases and the exposure to certain dusts in mndustry., In the sre2s %
of the dust hazard in the granite cutting industry, it was dcfinitely proved == i
there is a direct relation between the magnitude of the dust exposure and sickzess g
37 and death resulting from tuberculosis. It is quite evident, as a result of thase Ed
_. studies. that the remedy of the dust evil lies in the effective removal or suppres N
? g;i-: of the dust to concentration considered safe. However, no set rule: mayv be e K
. “}"m lislied for the mechanical protection to he instituted in an attempt t, control inéz= -
trial dust. Specific conditions encountered in a plant will determine the type = .
protection to be emploved.
The protection of workers against certain dusts kuown to be toxic may a@ )
times be accompiished by the substitution of a non-toxic material for the toxic cme
One cxample of such a procedure is the possible use of a metallic or other .
of artificial abrasive fsr sand in the sandblasting process in those operations ‘
. which it is not essenual to use sand, a substance high in quartz cintent. A
! the mechanical enclosire of the dust-creating process also serves ©n protect o
: worker.  An excellent illustration of this tvpe of protection is aZorded by
: modern sandblast barrel used in the cleaning of small objects.  S.metimes ! <
possible to protect the worker by the substitution of wet for dry processes, .
drilling instead of dry. In one instance. in the granite cutting iv previe ‘g
mentioned. an operater using a diamond point toal worked the :ane wer: =2 ;
: resutting dust amounted to 22 mitlion particles per cubic fuot. The :ame operat— C;,
was then requested to work the store dry: as a result. the amount <0 dust reach=2 sl
the hizh figure of 4% million particles per cubic foot. In the wea of asbe g
: cloth it has been possitic to reduce the amount | meogn the air L owet weav: =5
o - to one-iourtlggl the unt present when the prggh 'vgi's?cond'ia?:jzcd“ el e me -
> Aunother oxa : 2’9‘;{ . ¢
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of the lungs caused by the inhalation of ashestos dust, has already been deserined
both in its clinical and roentgenographic manifestations by invesuzators in ciae
countries. but to date no studies have been reported in the United States. Cemems
dust, which contains about 22 per cent combined silica, bas been studied, and ths
effects of the inhalation by workers has been discussed here. In Mareh, 1933
Dreessen, of the United States Public Health Service, reported the results ¢f 3
studv conducted among tremolite talé and slate workers. The slate dust to wirjeh
these workers were exposed consisted mainly of silicates, there being less hag
3 per cent of quartz in the dust. The talc was a hyvdrous calcium-magnesium siiicazs.
heing 43 per cent tale and 43 per cens (remolite. with no quariz present. The
results of the study seemed to indicate a relationship between the amount of casm
inhaled and the effect of this dust on the lungs of workers.

Statistical Studics. Recently, Lanza and V'ane estimated that there are ¢rme
500,000 workers engaged in the muning, quarrying and manufacturing  indusTies
in this country in which an exposure to silica dust to a harmiul degree is =
tailed. Their analvsis of mortality experience of twelve life insurance compz
for the period 1913-1926 showed that the actual mortality from respiratory
culosis among the silica exposed persons was about three times that of 3 5o
sitica dust group. Ii one considers their data for certain occupations in me=:
mines and granite and sandstone quarries, occupations known to be exposed. ts
high concentrations of hazardous dusts, then the comparison is more striking, s2ee
the actual deaths among these workers was found to be ten times that of the ex-
nected deaths.  More detailed statistics on occupational mortality as reported by ~he
Registrar-General of England and Wales (1921-1923), and summarized by B
show the high rate of 1.886 per 100.000 for tin and copper mincrs. while the
for “all occupied and retired males™ was only 150. Other occupations with s
exposure showed an excess.

From the evidence just presented concerning the injurious cffects produced S
the inhalation of certain dusts, it is apparent that a knowledge of the properdss
of a given dust which determine its capacity to produce pulmonarvy pathologr
essential.  Numecrous investigations of the industrial dust problem indicate ==
these properties are the chemical and mineralogical composition of the dusg. =
concentration in the industrial atmosphere, and its particle size

In an carlicr portion of this discussion evidence was presented which indiczz2d
that a close relation existed between morbidity and mortality rates from var
respiratory discases and the exposure to certain dusts in mdustry. In the ay
of the dust hazard in the granite cutting industry, it was defimiteiv proved =
there is a direct relation between the magnitude of the dust exposure and sickosss
and death resulting ifrom tuberculosis. It is quite cvident, as a result of toase
studies. that the remedy of the dust evil lies in the effective ‘removal or suppre
of the dust to concentration considered safe. However, no set rule: may be ¢
lished for the mechanical protection to be instituted in an attempt 1, control i
trial dust. Specific cenditions encountered in a plant will determine the type =
protection to be emplored.

The protection of workers against certain dusts known to be toxic may
times be accomplished by the substitution of a non-toxic material for the toxic ome
Omne cxample of such a procedure is the possible use of a metallic or other *
of artificial abrasive fsr sand in the sandblasting process in these operations =
which it is not essenual to use sand. a substance high in quartz comtent.  Ag
the mechanical enclosure of the dust-creating process also serves ©n protect
worker.  An excellent illustration of this type of protection is aZorded by
modern sandblast barrel used in the cleaning of small ohjects. S .metimes
possible to protect the worker by the substitution of wet for dry processes. a
drilling instead of drv. In one instance. in the granite cutting ity previe
mentioned. an operater using a diamond. point toal worked the :ane wern:
resulting dust amounted to 22 mitlion particles per cubic {vot. The zame opera:~
was then requested to work the stone dry: as a result. the amount < dust reachs2
the high fAgure of 43 million particles per cubic foot. In the wea ol azbe
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in Jevner and jack-hanumer drilline o hard reck. although the new tvpe of Kelly
dust trap 1s now fnding much taver for this kmd of work.

The Kelly trap cousists of a metal chaniber designed 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 <teel. The dust is removed by an air
stream and is carried 1o an exbaust syvitem connected to the trap.  kscape of
dust particles through openings Letween the uneven rock surfaces aund the trap
is preveated by the air seal praduced by the infuwing air.  Tests made on this
trap under actual working conditiuns show that the dust concentravion at the
worker's breathing zone may be kept down 1o fess than (0 miilion particles per
cubic foot with a 60 cubic foot per munute rate of air How through the hood. This
trap is a step forward in the program of dust removal; liowever, in underground
work. such as in mines and subways, there is still the need to solve the problem
ot compact dust disposal cquipment.

In certain cases, such as in the sandblasting of large castings in sandbiast rooms.
the practical safeguard to the worker is to provide him with a mask or helmet
of the positive atr pressure type.  In the sandblast investizgation previously men-
tioned, it was found that when from 5 1o 6 cubic icet of practically dust-irce air
per minute are supplied to the heimet, the worker receives ideal protection. 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 itseli,

In most dusty processes. however, the most effective means of dust elimination
are. by the use of properly designed exhaust ventilation systems. Since in 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 granite study already reierred to, it
dust at the breathing level of about 10 milfion particles per cubic foot (33 per cent
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 1.500 feet 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 amsount less than 10 million particles per cubie toot.

A word should be said concerning personal respiratory protection azamst dusts.
Tt 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
A cubic feet of dust-irce air per minute to give Tull protection 1o the wurker.
\With reference to respiratars of the filter tvpe. there 15 still much to e accomplished
m the design of an efficient and comfortable mask for continuwous use. Of great
value are standard methods fur the testing of the ethiciency of respiratory pro-
tection devices. Drinker advocates testing a device against the particular dust
which the respirator is to encounter. these tests to be made hoth in the laboratory
and under actual industrial conditions. He further suggested that scme impartial
agency should conduct such tests and certify the devices for inaustrial use, the
work being done on a cost basis. The U. 3. Bureau of Mines has prepared such
a schedule for testing and approving respirators.

I wish to stress the importance of good houschkeeping in the effort to combat
the dust hazard. Good housekeeping should not vniy imply the removal of accumu-
lated dust about a workroom but should also embrace ecfficient maintenance of
dust removal devices and respiratory protective cquipment. stematic inspection
of all dust sunpression cquipment should ke an axiomatic principle in cvery dnsty
industry rather than the casual attention wiich it now receives i many instances.

Report of the Nominating Committee

The chatrman called
and new officers for the
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in Jevier and jack-hamuer drilline m hard reck, although the new twpe oi Kebly
dust trap 18 now Anding much Gaver for this kmd of work.

The Kelly trap consists of a metal chamier designed to enclose the drill steel
at the rock surface. No attempt {5 made 1o secure a mechanical xeal with the
rock or between the trap and the drill steel. The dust is removed by ag air
stream and i3 carried into an expaust system connected to the trap.  Kscape of
dust particles through openings bLetween the uneven rock surfaces aud the trap
is prevemted by the air seal produced by the mAowing air.  Tests made on this
e trap under actual working conditiuns show that the dust concentration at the

’ worker's breathing zone may be kept down o less thau 10 million particles per
cubic foot with a 60 cubic oot per nunute rate of air How through the hood. This
trap is a step forward in the program of dust removal; liowever, i underground
work. such as in mines and subways, there is still the need to solve the problem

me of compact dust dispasal cquipment.
‘;3 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-
- tioned. it was found that when from 5 to 6 cubic feet of practicallv dust-iree air
per minute are supplied to the helmet, the worker receives ideal protection, 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
nce . quantity of the air supply itself,

c:‘_’ In most dusty processes. however, the most effective means of dust elimination
v‘f‘“ are. by the use of properly desiened exhaust ventilation systeme. Since in many
e instances it is difficulr, costly, and at times an wnnecessary procedure to remove all
'1;.‘[‘: the dust in the vicnity of a worker, we need first to determine the minimwmm
e 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

br Public Health Service. For example, in the granite studv already referred to, it
e dust at the breathing level of about 10 milliun particies per cubic foot (35 per cent
] free silica).
-haz Studies of dust removal devices used in granite cutting plants at the time this
s work was conducted showed that a linear velocity of 1.300 feet 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 amsount less than 10 million particles per cubic foot.
A word shouid be caid concerning personal respiratory protection azamst 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 abouut
6 cubic feet of dust-iree air per minute to give full protection to the wourker.
\With reference to respiratars of the filter tvne, there is still much to e acemuphished
en m the design of an efficient and comfortable mask for continuwous use.  Of great
“ab- value are standard methods fur the tesung of the ethciency of respiratory pro-

fus- tection devices. Drinker advocates testing a device against the particular dust
ot which the respirator is to encounter. these tests to be made hoth in the laboratory
and under actual industrial conditions. He further suggested that scime impartial
at agency should conduct such tests and certify the devices for iudustrial use, the
one. work being done on a cost basis. The U. 3. Bureau of Mines has prepared such
pe a schedule for testing and approving respirators.
in I wish to stress the importance of good housckeeping in the effort to combat
A, the dust hazard. Good housekeeping should not only fmply the removal of accumu-

the fated dust about a workraom bt should alse emhrace efficient maintenance of
the dust removal devices and respiratory protective cuuinment. stematic mspection

Pl of all dust suppression equipment sh(_)uld he_ an axiomatic ‘pr\'ncit_:le in cvery dusty
“‘fﬁ 4 industry rather than the casual arention wiich it now receives in many instances.
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334 Trocwnv-thind linad Safcty Conyress—Natiaae, Sarcty Coanedl
General Coatrman—William H, Dakcr, T L. Baker Co. York, Pal

_PRecsdieirman—\Villiam E. Hilliurd, New Haven Trap Xook Co. New Haven

Counn. !

Poster Comuittee Chairman—H. F. Yotter, The Gene
Easzwn. Pa.
CPuilicity Comnitice Chatrman—]. R.
Washington, D, C.
o dtanstics Conupitice Chairman—\V. W, Adams, U, 3. Direau of Mines, \Wash.
mmon, D, C.
Memvers ci Large——
AL P, Ahern. National Sand and Gravel Assn, ¥ R
Norman G. lHeugh, The Natonal Lime Assn, Washingion, D, C.
0. M. Graves. The General Crushed Stone Co., Eastca. Pa.
A L Worthen, The Connecticunt Quarrtes Co, Inc, New Haven. Conn,

Crushed Stone o

Boyd, Nativnal Crushed Stone Assn,

The Foreman’s Duties and Responsibilities in Preventing
Accidents
By GLENN GARDINER
Forstmann Woolen Company, Passaic, New Jersey

The speaker said in part: On my nrst job in the clay
[ witnessed a disastrous cave-in which so injured one of 1
he was wally disabled for life. The accident was so i
foreman 1n charge that he was discharged for his carelessue
an - indelible :mpression upon my mind. and let me under
could what the responsibility of the foreman is in accident ;.

The toreman who is responsible for getting out the w
for the comtrol of those couditions immediately surrounding 1
He has an vnexeelled opportunity to observe his workers and
a compeient oceman, he can detect those working habits wis
dents.  He should come to know liis workers so well that he will understand when
worries and cuiside problems are taxing their minds and pewers of congentration.
He may not be in a position aiways to do much about the <uside problems, but
he can, at least. govern conditions on the job.

The foreman is the one who is most likely to set up coadi
cause job anxieties for tlie worker, He can do much to ¢z
hy keeping him informed about conditions which afiect his i
of employment. He can help to reduce ihe fatigue his men :sxperience and in 50
doing directly intluence accidents which are related to iatigre

Every inteiiizgent foreman realizes the importance of the :ifety functions. and
that saiety should be put upon the same plane of importance as the other duties
his job includes.

If the worker is indifferent to safety. it is usually mere:
foreman’s attitude. Ou the other hand, if the foreman w ;
but safe working habits, the worker will proceed very ronidly to develop sale
working habits.  Of course, 1 recognize that certain workers zave an anitude of
recklesseness znd bravado about them which makes them sliziily contemptuous of
the dangers of the job, RBut it is up to the foreman to ;uncture this attitude
and bring such workers down to earth.

A recent study of a company employing 6.600 workers
of the 6,600 bhad had 10 per cent of all the lost-time accidents iv.r the entire organiza-
tion. The accident frequency among these 48 men was fifty 25 as great as that -
of the average (nr all waorkers.

The record also indicated that those men having the larne
accidents were zlso the same men having the largesgg™fmmber
Thus minor accidents are of real significance to LHasa
they point out o him the men who will most prob

2it of a brick works,
fellow workers that
v the fauit of the
That accident made
zad as nothing else
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