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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 Industrial Section Sessions, is presented herewith, It is sup-
plemented by a smaller volume containing the sessions of the Street
and Highway Traffic Section, the Child Education Section, and Home

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

For the benefit of many members who have' found it advantageous
to distribute copies of these TRANSACTIONS to supervisors, fore-
men and others among their personnel, wha may keep them for contin-
uous rcference, the following quantity prices are quoted: 1 to 10
copiez of the large volume, §1.50 each; 11 copies and over, $1.25 each.
Copies of the smaller wolume, $.50 each.

THE PLAN OF PUBLICATION is the same as that followed for
the last three years. It is a condensed record. The papers of each
session or division of the Congress have been assembled, edited with
care and discernment to eliminate extraneous matter and abbreviate
the less essential ﬁortions. 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. The original
manuscripts are on file in the Council Library, available fos additional

reference as desired.

“- Although the National Safety Council endeavors to eliminate from
d.scussion at its conventions matters which are not pertinent to its
purposes or which are contrary to its policies, the Council cannot ac-
cenat responsibility for the views expressed either in the papers pre-
scnted or the discussions thereon.

NATIONAL SAFETY COUNCIL, INC.
20 North Wacker Drive, Chicago
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Dust in Industry

FRIDAY AFTERNOON SESSION
. o October 5, 1934 '

The scssion devoted to a discussion of Dust in Industry was called to order by
Dr. E. G. Meciter, Director, Industrial Hygicne Laboratory, nployers Mutual I.ia-
bility Insurance Co., Milwaukee, who presided. Dr. Meiter brietly welcomed the
delegates and then introduced the first speaker.

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

.
"

.
- v

D;fecic;;, Saf;mac Laboratory for the Study of Tﬁbercu'losis, of the Edward L.

Trudeau Foundation, Saranac Lake, N. Y,

The speaker said in part:  Experience has demonstrated that the lung tissues

can tolerate very large amounts of most kinds of foreign dust particles without
serious interference with function. The lung may be intensely pigmented by colored
dusts with no evidence that respiration is impaired. But dusts composcd, in whele

or in part, of silica have heen shown to be dangerous because they stimulate the |

prowth of the connective tissues of the lungs and bring about the formation of scar
tissue. This destroys the normal clasticity of the organ which is nccessary for
respiration and it thickens the deiicate membranes so that a irce interchange ot
passes is impeded,  Tortunately, these resuits only follow the prolonged inhalation
of very large quantitics of silica.

Experiments have demonstrated that the injection,of silien into the tivsues -at
animals kills the cells where the substance lodges and excites an inflagmuition,
When healing takes place a very dense and characteristic kind ot scar tissue forws,

Most non-siliceous dusts produce no infAanumation and very little scar. It has heen

shown that such chanszes do not foliow the injection of silica unless the particles
are very fine, thiree microns or less in-diameter, and unless enough of them localize
in onc arca.  With larger particles the rate of reaction is so stow that little change
occurs within a year. As a general rule, the finer the particles, the wore rapid the
cellular response.  The reaction to fine silica begins within four or five hours and
it continues for a perind of ycars. .

If the sitica is combined with bases in the form of silicates. it rarcly produces
such active and procressive changes.  The silicate of magnesitm, ashestos, dnes
cause the formation of scar tissue in experimental animals and in the human g,
but most other silicates are not generally recognized as irritating.  Receutly it has
been claimed that a hydrated silicate of aluminum and potassitun, called sericite,
is responsible for mast of the cases of silicosis. This silicate. a transformed feldspar,
is often associated with quartz and it has heen identified in the lunes of persons suf-
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fering from silicosis.  However, at least two types of serieite have failed to excite w
signiicant cluuges when injected into animals,  Experiments with this substance
are still in progress.  Kaolin, an alumino-silicate of potash, has also produced quite
characteristic changes in the lungs of rabbits. Dut our present knowledie does
nut permit us to assume that silicates as a class will produce scrious tissue damage.
Most observers now believe that mncombined silica, or quartz, is poisonous to It
the tissues Dbecause it is slowly dissolved in the fluids of the hody,  Certainly the
majority of the experimental ohservations suggest a chewsical injury, but it is diff-

e e

“cult to wnderstand how cnough of such an insnluble substance as quartz could be i
dissolved within cight hours to produce a well marked, acute intampation,  If .
solubility were the only factor one should discover a more active response after :

the injection of the more readily soluble silicates. but such i not the case. [For.
merly it was held that silica produced its cffect mechanically. The hard sharp
quartz particles were believed to abraid the lung surfaces and excite the forma- »
tion of scar tissue as a manifestation of healing,  This theory is no lunger tenable ]
for when animals are injected with other hard, sharp particles like diamond, carbo- - :
rundum or aluminmm oxide, there is no inHammation and practically no formation “
of scar tissuc. Ultimately it may be shawn that the irritation of silica is due to

some unrccognized propeety possihly related to its atomic structure.

When quartz particles are inhaled they produce three specific cfiects which are .

not excited by any other type of dust yvet studied. ‘They alter the hehavior of the '

- pulmonary phagocytes; they stimulate the formation of circumscribed nodules of scar
tissue ; and they subsequently increase the susceptibility of the lung to infection, espe-
cially tuberculnus infection. )

Phagocytes that ingest ton many quartz particles are killed hy this irritating
suhstance. As the cells die they liberate their burden aud several new phagocytes
cnme out to take it up again. Dy a repetition of this process enough pliigocytes
accumuliate so- that many of them mgest anly a few particles.  Under such circum-
stances the stimulus is not strong enoueh to Kill hut merely accclerates™ the mintility

of the cells. They maturally tend to leave~the air spaces. enter the lvmphatic ves- - ‘

sels and accumulate in the lymph nodes.  This process heeones more rapid under &

the inlluence of the irritating silica and very considerable numbers of particles A .
are conscyuently localized in the nodes. . v -~

After six or cight years the quartz in the nodes has caused a marked overs
growtht of the Kbrous clements in these structurcs.  Ultimately the reaction develops ¢
to such an extent that the node is entirely replaced by a mass of coarse, plassy sear
tisstie fibrees, often several times s laree as the original nede,  Such nodules one
croach upon and compress the lymphatic vessels. The drainage system of the Jung
is choked and cfiective removul of subsequently inhaled dust is gradually dinanished,
Dust new accumulates around the lymph vessels and sheets of sear tssue develop
“in this location.

These preliminary changes do not constitute the disease, siliensis: the, ‘mvolve
only the lymphatic system. The respiratory tissues are not appreciabiy adiccted,
! In good stero X.oray films these preliminary chamges may he visualized as a thick- -

i ening aml heading of the shadows cast by the bload vessels together with o widen- .

| ing of the shadow of the.root of the lung.  The blood vessels are thickened because H

) the most important lymphatic vessels course through their walls,  The fLeading ik

; due to the minute nodules of silieotic scar tissne i the Iymph nodes within the .

: lung.  The root shadow s widened heeause of the silicotie reaction in the lymph . - L

uales i this loeation,

; If still more dust is inhaled it can no longer he effectively carried ol through

. T the lymple vessels.  The phagocytes now carry it inta the walls of the aic spaces. . .

Often the cells wroup themselves in nadules but sometimes they are scattered,  In -, -

these locations the silica again stimulates the formation of scar tissue.  The result

is a mencral thickening of the septa hetween the spaces and nodulation thronihout -

the functional portion of the long, This change seriously interferes with function 4

as interchange of gas cannot take place through the thickened walls of the air spaces .

and the tissues Inse their normal clasticity, Less involved air spaces dilate and their CL '

walls stretch, producing the eondition kuown as cmphyscma, which is also incmn-

patible with effcctive respiration, N
With the formatiom of silicotic undules fn the functioning parts of tie Tung the ‘ !
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discase, silicosis, is said to bemn. On the Neray film-such nodnles cast clear cut,
round shadows. Az they increase in number and size they blot vut the formerly
aceentuated linear shadows of the blomd vessels.  Inoa well marked case hoth lung
ficlds may he thickly sceded with hundreds of such sharply detined, rotnded, ielular
shadows. \Yhere there is emphysema, often at the hases, no markings are visible
and the film appears black., -

The condition of silicosis is a progressive vne aned it continues to develop aiter

a man has leit his dusty occupation.  Scrious results only follow, however. when he.

leaves with many nodules in the lung tissne itseli.  As such nodules increase i size
they replace important {unctional clements.  Obvionsly the continued urowtls ot
only a few nodules situated in the lymphatic system could have little eltect other
than to increase the ubstruction already present.

The serious part of silicosis is its frequent complication by tuberculosis.  This
may arise from rcactivation of a pre-existant latent infection or it may result from
a rew infection from without. The danger of infection increases with the amount
ol silicosis present. The course of the infection in the silicotic is usually chronic
and it often iails to produce characteristic symptoms for months ar years after its
onsct.  Many times it is accidentally discovered in routine N-ray examination of
groups of ‘active workmen. Huwever, evidences of disability are much more marked
in silicotic individuals with infection than in those with uncomplicated discase. (cca-
sionally tuberculosis may run a very acute course in the silicutic subject but this is
alsn truc in other persons. The cause of the susceptibility of the silicotic lung to
tuberculosis is not pericctly understood, but it would scem that the action ofi the
silica on the tissues creates a mediumm favarable for the growth of the hacteria.
The tubercle bacilli mmultiply and a slowly progressive tissue reaction cnsues, but
the usual clinical <ymptoms of tuberculosis are oiten held in abevance for a long
time hecause the chances for absorption of poisenous products of infection are mini-
mized by thie obstructed lymphatic system. It is also possible that some of these
poisonts may he absorbed on the zilieca particles. as Cumunins has sugeested.  Ulti-
mately the infection gains the upper hand, sympnins develop aned death from tuber-
culosis cnsues.

The only other, type of dust which is generally recognized as a cause i severe
pulmonary injury is asbestos, a silicate of mignesium. This substance is fibrous
mn character and is more readily soluble than quartz.  Apparcntly the (hotective
upper respiratory mechanisms scem  inadeguate to prevent the inhalation of many
such fbres and even quite long vmes may penctrate into the finer bronchial tubes,
These structures have irregularitics in their walls which seem to hold the fbrous
dusts.  In this location the ashestos particles are surrounded and incested by phago-
cytes.  The cells do not scem to he particularly irritated for they are nnt espe-
cially numerous nar do they migrate rapidly into clumps as in the case of phaco-
evtes dealimg with quartz. Apparently most of them carry their hurden of ashesins
fracments dircetly into the walls of the tubes in which they lie. The mildle irri-
tating clust scts up a proliferation of the connective tissue celis in the walls result-
ing in collar-like thickening of the tubes.  Ceontraction of the new comcective tissue
narreavs or closes the tube aned therehy shits off the ingress of air te the more
periphieral air spaces. These spaces then collapse, a condition known as atelectasis,
This in itseli is a cause of fibrosis or searring of Iy tissue.  The resule is a Abrosis
ni numerous relatively small arceas in the Iime due o the collar-like comstricting
fibrosis about many small terminal bronchial tubes. Tlie lvmphatic system secems to
play little part in disposing of ashestos dust a5~ nsigniicant amounts of this
cdust are found in the lymph nodes.

Nut a few cascs of ashestosis die of tuberculosis or branchopneumonia hut the
prevalence of the former infection is prabably much less enmmen than in silicosis,
Surveys of large groups of ashestos workers fail to reveal such a high incidence of
tuberculosis as found in similar studies on silica workers.

The mhalation of unusual amounts of non-siliccous dusts apparcently fails to pro-
duce significant alterations in the lune. It is of course possible that injurious ones
may ultimately he discovercd, hut none are recognized today. The non-siliceous
particles enter the Tung and are ingested by pharocytes as in the case of quartz,
The cells are not-stimulated tn move very rapidly amd as a consequence many of
them remain within the air spaces for a long time. Some, particularly those con-
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taining relatively few particles, make their way into the lymphatic system and accu-
mulate in the lymph nodes. 1n sufticient concentration, or perltaps hecause they are
mixed with small amounts of silica, they set up a luw grade, nam-progressive chronic
intlanumation.  But this reaction results only in a little thickening in the lymph
nodes and about the lymphatic vessels. “The fung tissue may be variously pigmented,
black from coal or red from iron, hut there is no formation of scar tissue that inter-
feres with function. The susceptibility to tuberculosis of tie person with such pig-
mentation is not increased hut it is apparcutly quite definite that pneumonia is
unduly prevalent in coal miners and that chronic brouchitis results from the inhala-
tion of cement. The X-ray filns of men working in nou-siliccous dusts shows either
nothing at all or a more or less marked accentuation of the lincar shaduws cast by
the blood vessels. This, of course, is duc to the chronic inllammatory changes about
the Ivmphatic trunks in walls of blood vesscls.

The efiects of mixtures of free silica and nou-siliccous materials are less clearly
defined and should receive more serious attention. It would scem unwise to assume,
as has been doune in the past, that the von-siliccous substances scrve only as inert
diluents and that only the quartz component of a dust is of significance. Lxperi-
mental and clinical data are accumulating which suurgest that at least some other
diists may materially morlify the action of quartz, both in its capacity to produce
nodular fibrosis in the lungs and to incrcase the susceptibility to tuberculosis, Tor
example, animals inhaling heavy concentrations of a mixture of cyual parts of pure
silica and hematite dust for cight hours a day over a period of 14 months have
shown not cven the slightest indication of nodule formation in the lung, whereas
purc quartz dust, inhaled for only twe hours a day,.produces definite nodulation. It
also scems to be true that animals inhaling such a mixture arc much less susceptible
to tuberculosis than those exposcd to pure quartz. In the case of the human iron
miner, some lungs show defnite silientic nodulation, others cnily a very few nodules
and_many_no nodules at all. All exhibit heavy deposits of iron particles with a

Fecdiglr fimective tissue reaction.  \When these findings can be corrclated with

-7 chémical "analysis of the lung tissues and the approximate amount of rock work

which thiese miners have periormed, some relationship hetween the exposure to
silica and the fibrous nodule formation may be established.
ironn miners is apparently less prevalent and much less severe than in men exposed
to pure silica.  \What has been said of iron miners is also prohably truc aof {oundry
workers and coal miners. It is generally accepted that men in the latter nccupation
have less tuberculosis than the average for the age period: Cummins believes that
they have the infection bhut that it is so atypical and benign in its manifestations
that it ecscapes diagnosis.

Mention should also he made of mixed duosts like - certain slates anel grasite
centaining large amounts of {ree silica in combination with silicates.  FExperimentally
these substances beliave atypically and do nat produce nedular fibrosis unless there
is complicating infection. The same may alse he true in human beings,  Unques.
tionably such dusts are capable of producing typical silicotic nodules i they pre-
dispose (o tuberculosis.  From a -theoretical stanepoint they should receive much
more intensive study to clarily our views on the whaole subject, At the present time
it appears that the action of their quartz component is modificd and partially neu-
tralized by the other substances which they contain.

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

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

The speaker said in part: A number of our states have had references to dust
climination in their labor laws for a good many years, hut no state has as yet
thoroughly enforced these laws. The codes of five states which we investigated

provide that grinding, bufling and polishing wheels should be exhausted, although
two of the states exempt from these provisions wheels on which water is used,

Tuberenlosis i -these

P R Y AT

e,

He e

“av

8

24



20 dseenty-third snnual Sufety Congress—National Sufety Conncil

ining relatively few particles, make their way inty the lymphatic system and accu-
nulate in the lyngh nodes,  In sullicicat conventration, of perhaps hecattse they are
wized with suall amounts of silica, they set up a low grade, non-progressive chronic
otlimoation. But this reaction results’ only in o litde thickening in tha, lymph
!mdcs and abuut the I)mplmm': vessels, The lung tissue may be variousty |nign'ncnlcd.
'_-l'lcl: fr.um coad or red from iren, but theee is o formation ‘of scar tissue that inter-
feres with function,  The susceptibitity to tiberculosis of the person with such pig-
mentation i3 vot incecased but it is apparently quite definite that pucumoifia is
unduly prevalent in coal miners and that cheonic bronchitis results from the inhala
tivn .of cament,  The X-ray filins of men working in non-siliccous dusts shows cither
nothing at all or a more or less marked accentuation of the linear shadows cast by
the boud vessels.  This, of course, is duc tu the chronic inllanimatory changes ghout
the Iymphatic trimks in walls of blood vessels, w

The ellects of mixtures of free silica and non-siliccous materials are less clearly
Jefined and shoultl.rcceu'c more serious attention, . It would sccm umwise to asswne,
as has been done in the past, that the non-siliccous substances serve only as inert
diluents and that only the quartz component of a dust is of significance, LExperi-
aental and clinical data are accumulating which suggest that at least sme other
dusts may materially modity the action of quartz, Loth in its capacity to produce
nudular fibrosis in the lungs and to increase the susceptibility to tuberculosis,  For
cxample, animals_inhaling heavy concentrations of a mixture of eymal parts of pure
silica and hematite dust for ecight hours a day over a period of 14 months have
shown not cven the slightest indication of nodule formation in the fums, whereas
pure quartz dust, inhaled for only two hours a day, produces definite nodulation. Tt
also scems to be true that animals inhaling sucly a mixture are much less susceptible
to_tubereulosis than those exposed to pure quartz.  In the case of the human iron
miner, some lungs show definite silicotic nodulation, others only a very few nodules
amd many no nodules at all. Al exhibit heavy deposits of iron particles with a
cellular connective tissue reaction.  When these findings can be correlated with
chemical analysis of the lug tissucs and the approximate amomnt of rock work
which these miners have periormed. some relationship  between  the expusure to
silica and lh_c fibrous nodule formation may he established.  Tuberculosis in these
iren miners is apparently less prevalent and much less severe than in men exposed
to pure silica.  What has been said of iron miners is also prohably true of foundry
workers and coal miners. It is generally accepted that men in the latter nCCllp:lliH;'
have less tuberculnsis than the average for the age period; Cummins belicves that
they have the infection but that it is so atypical and benign in its nanifestations
that it escapes diagnosis.

.\l_-:n_tim\ should also he muude of mixed dusts like certain slates and granite
containing large amounts of free silica in combination with silicates. Experimentally
these substances hehave atypically and do not praduce nodular fibrosis unless there
is complicating infection. The same may also he true in human heings,  Unques-
tiomably such dusts are capable of producing typical silicotic nodules and they pre-
dizpoze to tuherculozis.  Fromy a theorctical standpoint they should receive much
more intensive stwdy to clarify our vicws on the whole subject. At the present time
it appears that the action of their quartz component is modified and partially neu-
tralized by the other substances which they contain. i

Using Exhaust Systems and Respirat ry Equipment
' To Protect Workers Exposed’to Dust

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

. The speaker said in part: A number of éur states have had references to dust
climination in their labor laws fur a goad many ycars, but no state has as yet
thoroughly enforced these laws. The cudes of five states which we investigated
provide that grinding, bufling and polishing wheels should be exhausted, although
two of the states cxempt from these provisions wheels on which water is used.

Dust in Industry N

This scems ill-advised, since a study of wet and dry grinding in Connccticut by
Winslow and Greenburg has shown that the application of water docs not Hy any
mens climinate the dnst hazard. R

It may he renurked that, with everything che cqual, a high statie spctivn wilt
give a higher \'clucily at the point of origin of the dust, fume or gas than o low
onc: but this alone is not a measure of the cficctiveness of any exhaust s:~tom
\Wisconsin has adopted. the principle of specitving a limit to the nmnber oiy shist
particles of respirable size per cubic foat of air, After all, this is what wé are
primarily interested in, to keep the dust contamination down to a point where it
will not be harmful,

These variations and conflicting provicions in state codes merely reflect the gen-
eral lack of authoritative standards. Tt is accordingly fortunate that definite steps
are now being taken by the American Standards Associalion to develop the propes
basis for such endes,  There are two committees working on this problem: the
Ventilation Code Conunittee, sponsored by the American Socicty of Ileating & Ven-
tilating Lngineers, and the Exhaust Cede Committee, sponsored by the Inter.
national  Association of Industrial Accident Roards and Commissions. It is alw
arranged to appoint sub-commillecs to take up five specific subjects: Abrasive
cleaning, chromimm plating, granite cutting, rock drilling, and spray conting. It
addition, a Sub-Committee on Fundamental Principles of Design and Operation aud
Maititenance of Exhaust Systems will he appointed.

The two most important considerations in an effective exhaust s stem are:
1. Velocity of air flow; 2. Arrancement of the inlets (from the standpunt «f near.
ness to the dust source, shape, cte.). .

Many an installation that is otherwise all right fails to remove the dust s secess-
fully mercly because there is not enoush air being drawn through the systenr. In
a scrics of tests that were conducted under actwal working conditions hy Th. sdere
F. Hateh, Department of Industrial Ilygicne, IHarvard School of Public T -alth
a machine used in dressing stone was cmployed, and it was noted that with an air
flow through the hood of 230 cubic fcct per minute, there were over one hundred
million dust particles in the surrounding air. When the air flow wits increased tn
a little over 250 cubic fect per minute, the dust concentration had sdeapped to forty
willion, a marked improvement.  As the air flow was {urther incresed, the drop
in dust concentration was relatively slower, and it took a volume of about 380 cubic
feet per minute to hring the dust concentration down to gen oc fifteen million particles
per cubic foot, which was consitlered reasonably safe for this type nf dust.

It is accordingly possible somctimes to take an installation that is not satis-
factory and, if the remainder of the system is well designed, hy merely spocling
up the hlower or adding a larger one, to bring about the desired results.

Another very important consideration is to get the inlets of the exhaust system
as close as possible to the source of the dust. The drop in clliciecncy as we get
further away from the inlet is really surprising to one who has not studied the prin-
ciples involved. It should be remcmbered that if we have the open et .of an cx-
haust pipe or air duct in operation, the air tends to flow in from al® <ides, even
from behind the opening.  As we move away from the end of the pipe, the velucity
draps very rapidly, so that even at a distance of five inches from the hood the
velncity may he less than 10 per cene of that richt at the hood inlet.  This is the
most important consideration to keep inomind and one which is frequently lost sipzht
of in designing exhaust systems. It is not uncommon to sce an exhanst inlet a few
inches in diamcter with which the person making the installation hoped to deaw
dust from a distance of several feet, hut the air flow 'even a foot or two away from
the entrance to the inlet may be ncaligible. ’

Still annther important consideration having to-do with the design of the in‘et,
is the addition of a Nange. The effcet of this Mange is to cut down the air that
would flow in from bechind the opening, thus draning it nearly all from the front,
Thus the efficiency of the system is substantially increased and the scope of the cx-
hanst extended appreciably, without increasing the power consumption or otherwise
adding to the cxpense of keeping up the system,

There are also other considerations of perhaps lesser importance.  For example
air cannot be “pulled” from a distance hy merely dirccting an exhaust pipe toward
the point in question, but it can be “pushed” or blown, dircctionally, for a consider-
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ible distance.  This principle may he used allvantageonsh in dirccting the dust
soward the opening of the exhaust inlet and thus getting the desired vesults with
1 lower exhaust velocity and power consumption than would he required if suction
dene were depended upon. This principle has been applied cfiectively in drilling
waterial comtaining ashestos, where the exhanst inlet is placed at one side of the
drill and a small air jet at the apposite side of the drill, blowing across the table.
turns the particles that would tly out from this side and directs them back into
the exhanst system. Tt is also being applicd o foundry shake-out work. '

Other considlerations in designing  exlist svstems include the  climination ol
wmecessary hends or curves, the provision of ¢ out doors, and the proper con-
steuction of joints,  Where there is a gencral ventilating installation s one or nives
exhaust systems, care mnst be taken to see that they do not conlict with eachsother.

After an exhanst system has heew installed it should be tested by taking actual
fust comts to see that the dust is really being ent down to the desive) point, and
such eounts should he taken at inteevals alter: the installation lis been made, 10
see that it is still functioning properly,

The fact that the dust particles that eanse the trouble are so small that they
are invisible wwnder ordinary conditions  Cless than 10 microns o [/72500h of an
iuch in diameter) oiten makes it hard to convinee the practical plant manager that
there is any dust present: it also makes it impossible to tell, withaut the use of spe-
Si“l instroments, whether the completed exhaust system s actually removing the
ust,

I€ might scem Jike an insult to one's intelligence to say that after an exhaust
system has once béen installed it should be maintained in good operating condition,
However, the numerons cases one enconnters in the plants where this obvious neces-
sity is nat carcicd out, indicates that it is really one of the major considerations in
connection with the elimination of dust or fumes.  Cases are not unknown where
the blower has in some nsmner heeome reversed so that the air s heing cjected
amd difusing the dust, rather than drawing it in; ether instances where the cfli-
cieney of the system has been lowered or its value nullified by clogping up, dis-
comnection or wearing ont of the piping. cte., are all too commen.

One concern, of which the writers have knowledge, has a “U™
instilled in one of it main exhaust systems sa that the forenman or safety man can
tell at a glwce whether there are any changes that would jndicate a break-down in
the system,  All such_installations should have regular inspections by some compe-
tent person as a routine part of their upkeep.

It will be sulicient here to discuss respiratory cquipment very briefly,  The
simplest form of this cmipment is the Alter respirator.  Such respirators have a
definite value for temporary use such as sweeping up, cleaning out hins, shoveling
mwaterials, ete, but they regquire careinl Hitting and constant supervision to sce that
they are heing properly usal.

It is our opinion. after watching the sincere cfforts in a number of plants to
enforce the use of these respirators, that it is rather impracticable to require them
to be used on foll-time operation.  One notices the men, under these  comditions,
surreptitiously pushing the eespirator aside and *gasping i free air like a fsh ong
of water.  Certainly, if they are to be used any considerable fensth of time, fre-
yuent rest periods should he allowed where the men can get ont into the free air
for a few minutes refreshment,

There are also the laree air-fod el s, with whigh most of us are familiar,
used for sandblasting, cte.. which have heen carried to a high' state of perfection
for the purposes to which they are adapted.

We believe, however, that much more use could be made advantageomsly of the
type of apparatus that lies midway hetween the filtee respitator and  the aiv-fed
helmet, mamely, the light, air-led respirator whicly covers the nose and month and
feaves the rest of the face exposed, With a tight hose attachiment, this deviee
offers consilderable freedom of movement, and il air ontlets were supplicd sa the
hose could he gquickly teansferred from one autlet o another it would scem o be
practicable to use them over a consislerable arca. They afford the advantages of a
pure atir supply withent excessive weight and without the resteiction 1o hreathing

«.that 75 imposed by the hiter respirator,

.
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Dust an dndustry ' Cos oo

The Medical Supervision of Workers Exposed to Dust

By W. J. McCONNELIL, M.D. )

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

The speaker said in part:  The harmfuliess of dusts varies w idely in accernd-
ance with the physical and chemical natures of cach individiad substance,  Certain
dusts are soluble or slightly solyble in the body fluids aml their harminl effects are
proportional to the toxicity of the compinls formed, Lewl, merenry. and arsenic
are examples of poisonous dust. Other dusts exert theiv harmiul citects lnj..l.g
on the skin and mucons membranes and throuzh iveitation to the respiratory pas ascs.
Cliwmie acid and alkalies are examples. Attention recently has heen adled ta the
probably harmiul efiect of dusts arising fran pulio-active orese A fourth group
of dusts which are insoluble or very difticultly soluble in the !npl_\’ fluids may itiate
harmiul pathological g comditions,  These may e silulivided into |‘|m|-l||u-.),\l|‘
aned Gibrasis provlucing dusts. "Uhe organie dusts, 'm:uul_\' lhc‘ }«-ua'!:nltln-'lol»a'r~. sueh
as cotton, jute, hemp, ctc., are non-filbrosis producing dosts. The !ﬂ»rn.u'pr-ul_n.-mu
dusts are limited, so far as we have evidenee, to a few of the inorganic mineral
dusts. such as free silicn, crystalling silicom, quartz, and certain comhined silicates,
Of the fibrosis producing dusts, those having a high pereentase of iree silica are
admittedly the most important because exposure over a perionl of years 1o such
dusts distinctly predisposes the individual to tuberculosis., .

The effcctiveness of dust control measures i preventing diseases producol by
dusts can be determined only by careful physical examinatiom of the workers s
cxpied under the guidance of competent medical supervision,  The henelits which
accrue to the employer and employee, alike, as a result of the |‘-h_\~|r;|l eNanination
of all applicants for employment, as well as periodical c{(:unumhun_nl' those alrendy
engaged, would indicate very careful eomsideration by dwdustry ol a program for
control of sickness.  Such a procedure protects the employer from engazine an
applicant already physically or mentally fmpiived who atee may clim o al il
for a condition either not associated with cployment or contracted during a pre-
vious employment.  The applicant’s  physical and mental condition is c.:sl:llnll_~lwvl
and by keeping record of his subsequent illoesees amdsaccidents, the question of re-
sponsibility for injurics and sickness necd never arise. . . .

The applicant is protected from engaging in work for which he is physically
il adapted which, if wndertaken, might casily bring about scrious impairent ot
his hcalth. For example, an applicant with an arrestel lu’u‘r(:lllc-.ﬂs‘\\ltu sl
work in a certain dusty occupation, if allowed {o engnze in such work mizht rf'_:ulll'\'
convert an inactive tuberculosis into an active one: therchy cm!;muqring In.;...r
at least seriously impairing the applicant’s future efficiency and carning capacity
Whereas the same applicant if assigned to a position that involves o such ex-
posurc, might be cxpected to continue for years as a weiut and productive work-
man. The cxamination of applicants for employment likewise protects those that
are already cmployed from the risks of communicable diseases such as tuberculosis
and varions acute respiratory and other infections heing intronduced into their midst
by a new applicant, . : .

Many of the younger imnlividuals who scek employment have never hefore re-
ceived a thorough physical examination and eonsequently are wnaware of the de-
fects from which they suffer.  As a result of physical eximinations, wan®™ defects
are located which may be removed or corrected before they have caused i eparable
damage, therehy increasing the efliciency of the worker wnd aiten averting v linite
and finally chronic diseases.  Furthermore, incipient tuherculosis, unsuspee e dhise
cases of the heart, kidneys, and a host of other discases of a similar nat_ -, are
discovercd aned the applicant releered for proper medical care sl treatmen < which
otherwise might have heen postpancd antil ton Tate. )

Of even more importance than the initial physical eximination of applicants s
the periodic examination and care of old employees by an industey. Sochoa pro.
cedure serves 1o cheek the dllicicney of preventive measures, desivned o prevent
occupational discases. Tt offers the most effective way of contralling the health ol
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large groups of workers by discovering early not only occupational discases, but
many other eonditions that o undiscovered umtil the worker is acutely ill or be-
comes disabled.  Tf (he various contagious conditions go  unrecognized athers be-
come infected, therehy causing scrious coonomic loss, as well as endangering the
health of a group of individuals,

The information obtained {rom physical examinations afTords the medieal super-
visor the opportunity to make certain that emplayees are engaged in suitable work
out of which they are getting maximum results, to correct the cffects of undie ex-
posure to harmiul environmental conditions, and wenerally to lessen all occupa-
tional hazards. As a public health measure, it is impossible to over-cstimate the
valne of perivdic examinations in establishing interest in sickness prevention,

The sct-up of a proper program (or medical coutrot of worlkers exposcd to dust
depaneds upon the number of employees involved and ndividual plast canditions,
A series of articles under the title of “The Medical Department Manual” by Dr.
Iart . Fisher, appearing in current ntimbers of “Industrial Medicine,” gives a com-
prehensive aceount of the organization and operation of a medical department.

1. The cstablishment ot a medical department with adequate facilitics and med-
ical personncl who bhave qualified in the field of industrial medicine. A process
analysis of all operations in the plant should be made and the medieal supervisor
should list all possible health hazards and familiarize himself witlt their physio-
logical cffects.  [f necessary, he should conduct research sturlies to determine the
harmiul effects of unew substances introduced into plant pracesses about which little
is known. Tn cooperation with other departments, he should investigate the cxtent
af the hazards and devise measures of control,

2. The routine examination of all applicants for employment. The procedure
should include a detaited history of the applicant’s previnus illnesees and accidents
classified under (a) diseases of chilidhond, (b)Y wencral infectinus discases, (¢)
respiratory diseases. (1) venereal diseases. and (e} accidents and resulting physical
deiects. A detailed Distory af previous accupations enzaged i is very important.
A mere statement of the type of industry-in which the applicant was engaged has
slisht value, if anv.  The exact duties performed in cach occupation should be -
noted and iniormation ascertained as to the prohable lensth of expesure ta hazard-
ous substances.  After the history has been taken amd a photogeaph for identifica-
tien purposes (if part of routine) is made, the applicant shonld he directed to the
examining enom where he is instructed to remove bis clothing for physical exam.
ination.  This exantination should he made as complete as is considered necessary
tn determine the applicant’s physical condition.

Ii the applicant has heen or will be exposed to dusts which induce himg dis-
cases, an Xeray picture of the chest is an impoartant part of the examination.  This
part of the examination may be referred to an experienced rocntucnclouist, as
the: value of this methad of dingnasis depends upon the type of pictures taken and
the experience nf the reader who interprets them.  The examining physician also
may need additional  information  ebtained hy  laboratory mnalvees i the hload,
enttum. and the urine.  These aids 1o diagnosis should he provided or made avail-
abie when desirable.

3. The rating aml placement of applicants.  In conperation with the personnel
department, the applicant should he rated and placed, not enly an his traiving and
past experiences, but alen on his physical and mental abilities to fill vicaneies oceur-
ring from time to time., The recerd of hiz physical and mental examination should
he the confidential proverty of the medical departiment, -

4. DPerindical physical examinations. The frequency of perindical examinations
neeessarily must depend  upen individual circimstances according to the need for
such examinations as determined by the supervising phvsician,  Where physieal
examiations are made Tor the first time, the cmplavees of long stamding should he
wiven ample explanation of the henefits of such cxaminations and be givenn assue-
ances that their johs are scetire. -

3. Provision for the dicabled,  Tmplovees who develop disabilities durine the
conrse of cmplovment shenld be re-assiened to accupations which wiil not interfere
with or aggravate the disability, or they should he provided for in other ways.
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v Treenty-third Annual Saf ety Congress—Nationat Safety Council .
The  Dust Hazards in Industry
By DR. R. R. SAYERS

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

Phe spe her caid dn et: Realizing the importance of the dust problem in
istry, the United States Pablic: Healthe Sevviee in conperation with the Bureau
Mines buean its fivst study of the bealth of workers in dusty trades in 1914,
the aine. of jnplm Misswnwi; el Eater, i 1923, llu- I'ulnlir Hlealth Service
wwnated Loseries of dost stidies, CPhese Liter studies were wll combueted in the
womner in P to pernnt as detailed @ comparison as possible between the
CECERE e
Priclly, thes

tions,
s octhials of stinly e
rnne e’ “mr.ul ph\\u.ul cundition of the workers under abservation; (2)

be ddivided as follows: (1) examimtion to

physical examination to detevrmine the prevadence of specific diseases of the
, wy system el the ung patholagy resalting from exposure to the particular
tobazard: (3) record of the nature and severity of the disabling illnesses; (1)
Iysis and detaited stady i the uuup.l(iu al  environment;  (5) uccnp:uiun:nl
lllll\ NE lll\ll\\ nl.mn" to the specific - dust; and (6) autapsics.

Fhe first six intensive investigations earried out by the Service dealt with the
Ith of workers exposed 1o dusts i a0 coment plant, pranite cutting industry,
aracite sund bitmminons cual mining, sul\-.r\\.nrc manufacturing plant, cotten cloth
miacturing, and in_municipal street sweeping. Brief studies were later conducted
certain slate, kranite. marble ynd tale l|ll.|rl'lc.>, while more recently a rather
cisive study of the health of anthiracite coal miners was completed. .
Fhese six dust studies showed that the workers in the granite cutting plants
cwere ovposed o the highest dust concentrations were found to suffer from an
ess of pulmenary tuberculosis after 13 years or more of exposure and developed
osis from 2 1o 10 ycars. In the group exposed to a Jesser amount of dust,
osis developal only after prolonged exposure, with 1o excess of lnlurculosns.

vas funnd the” a close relationahip existed between the degree of dust exposure

the extent and severity of the pulmonary damage.  Anthracite coal miners
cred frome dyspinea and other ~igns of pocumuoconiosis and experienced a high
of respiratory sickness; in addition, an excessive mortality from influenza-
mienia amd possibly  tuberculosis was found.  Bituminous coal miners experi-
d a gencralized fibrosis of the hmgs and an exceas mortality from influcnza
prreumonia.  Cement workers showed some signs of carly pncumoconiosis with
xeess of discases of the upper rupuralory tract.  On the other hand, workers
ie cotton cloth amnd silverware manuiacturing plants and municipal street sweepers
2 negative for respiratory conditions and other illnesses when compared with
general industrial pupulation.

Sock Drilling. Fuor five years, the United States Burcau of \llm:s stndlcd fead
zine miners in the Tri-State District, Oklahoma. The ore here is high in free
1. OFf the 7.722 men examined, a group of 1,647, or 21.3 per cent, was definitely
nosed as having silicusis, not including those diagnosed as having tuherculosis.
the men disgnosed as having  first-stage silicosis had worked an average of
vaars. Cut those men starting in the mines aiter 40 years of age worked an
age of*only 8 ycurs.

I'he woik oi ruck drilling in subway and tunnel éonstruction in New York
cis m seme respects similar to that of some of the .u:lum(s i the hard rock
vs, at laast in so far as the manner i which dust is, evolved, the type of
t and the resultant hazard. Recently the result of a study oi rock drillers,
ters and excavators was reported Ly the New York Tubcerculosis and Heahh
aciation.  An examination of 208 rock drillers, Llasters and excavators showed
118, or 37 percent of the men had silicosis in various stages of progression,
cunsure of most of these men (75 per cent) had been for 20 years or more.
sandbii-ting, No study of the health of sandblasters has been reported in the
‘ed States; however, a study of the dust exposure of sandblasters was recently
eted by the United States Public Health Scrvice in cooperation with the

.

National Safety Council. This investigation indicated” that, judged by the nature
of the dust and degree of the exposure, a real hazard exists i this occupation.
This study alse hronght out the fact that it is pussible (o conduct_sandblasting with
sulety, provided pmmrl\ designed and well ssntained equipment s used,

Diatonaceons Nilica Workers. Moat of the data on silicosis have been gathered
from slunln\ made both i indostry and  experimentally on dusts  comtaining Iree
siliea in the form of quntz. Such studics bave been made in the pranite industry,
pottery teades, hard sock drilling, ete. There are other free silice minerals
existenee that are not eesstalline w oature but of an oo phous. composition,  Tu
Saot Barbara Comnty, Calitornia, there exiads the Bivgest i porest dintonsievons
silivie deposit in e world, g This substinnee consicgs of aboul per cenl dree
silica, Recently an exiuni Iiun wans anade of 108 workers sefected among those
cmploye] Jess than | ro bt 2 oyears, 2ot 3 years, amld more than § years
Al of the workies were Mexiean Laborers aml the examinations consisted of x-ray
e forminntions, mu.ll and mdieal Distories, and dindeal esaminations of the chedts,
Dost determinggpipns were abso nde dnt these were ool reported. “Fhe ontstanling
feature revealed- by the examitation was the splendid phasical condition or the men.
y-four per cent of the workers were reported i execllont ph\-.‘u.nl cotnlition,
I owas Tound ! it o0 men showed sizns of varly penmocor 13 were in the
muoderately adviimeed stage and 6 in the advimeed stage. Fhis latter finding was
among workers with a history of exposure of more than 3 years,

Dust Hazard in the Gramite Quarey Industry. T is a common belief that
grmite guarsying is not so d’m"cruus an m«ln\lr\ as granite ctting i encloserl
sheds; quarry work is done mmlm.n and henee may not he nucmlul with very
wuch  dust . expusure.  However, certain spiury  operiations r-.qmrc the use of
pn(mn.nllc tools, which are usually associated with the furmation i considerahle
quantities of dust, 1t was lhuu;.ht that a study wmade i a representative granite
quarry might cast some light on our problem. Accordingly, a study o a clinico-
radivgraphic nature of 63 quarriers was made and occnpational dust exposures were
also ubtatned.  The dust llucrmnnhuns show that nearly 38 per cont of the workers
(drillers) were exposed to many times the amount of dust considered saie at the
present times  Drillers were the only persons showing pathologic lang changes.
1alf of these workers with an exposure of 5 to 19 years had silicosis, and 4 of
the 3 men with more than 20 years of such trade life showed this condition,
This study sugacsts that quarry  drillers may c\puwncc as high a death rate
from pulmonary tuberenlosis as do pneaatic-tool wurkers in granite cmting sheds.

Lficct of Inhaled Marble Dust. The pulmunary fibratic changes due ta the
inhalation of marhle dust appear to be slight in cmnp.mson with those cansed by
stme «dust containing a high percentage of silica in the form of quartz. A recent
sty m.ulc hy us anung m.xrhlc workers showed that although marble dust, when
inhaled: in concentrations averaging ahout 25 million p.nrlu.l(\ per cubic foot of air.
produced a2 mild bilateral, lincar fibrosis in a certain number of the 80 men
examined, no serions lung changes were noted and there was no disability due 10
Ahe dust even after mamy years of exposure (nwore than 40 years in some cases).
The marble dust under consideration consisted of 98 per cont calcite and 2 per coent
dolemite. with no silica present.

Dust Huzard in Abrasive Industry.  Ariificial abrasives are widcly used in
industry and fur this reason the clfect of the inhalation of (|u~ls produced in the
manufacture or |nr(|mr.mnn of these products is of preat importance.  In 1025,
1029 and nu.un m 1035 Dr. Clark of the Nuorton Company at Waorcester, Mass.,
made m\o.«u-'.mnns of workers exposed to aluminium oxide and silicon carbide shust
produced in the manufacture of grinding wheels, which showed that during a peviod
of 13 years there were proportionately twice as many cases of pulmonary  tuber-
culosis amony those working in the abwasive dust (lxp'\rtn\ull( ax in departments
where o abrasive dust accurved.  In 1931, Kessler, of New Jersey, reported the
occurreice of over M0 cases of alleged silicosis i the abrasive powder industry,
in which the dust consisted of 99 per cent iree sitica,

Exposkre te Silicate Dust. Tt has. heen the belief that the inhaluion of dusts
u.mpmul bi silicates (cmnlmlc(l silica), - bomparison with silica (luc sifica in
the form of quurtz), was fnmmocuoous.  Of recent years many investigators have
become cognizamt of the hazards of silicate dust exposure.  Asbestosis, a fibrosis
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A the lugs caused by the inhalation of ashestos dust, has already been described
oth in its climeal and roemaenogravhic namifestitions by investigators in other
cntries, but o date no studies have been reported in the United States. Cement
ust, whicy contains ahout 22 per caut combined silica, has been studied, and the
tects of the dnhalation by workers has been discussed  here.  In Mar.ch 1933
weessen, of the United States Public Health Service, reported the results of a
ey conducted among tremalite tale and slate workers,  The slate dust to which
hiese workers were exposed consisted mainly of silicates, there being less than
per cent of quartz i the dust,  The tale was a hydrous calcium-magnesium silicite,
ving 43 per cent tale and 43 per cent tremolite, with no quartz present. The
esilte of the stidy seemed to indicite a relationship between the amount of dust
hided and e eficet of this dust on the lungs of wirkers. - '

Statistical Studics. Necently, Lanza wnd Vane cstimated that there are some
0000 workdrs cugaged in the mining, guareying and  manulacturing  industrics
vothis comntry in which an exposure 1o silica” dust (o a2 harmiful degree is cu-
dled. Their analysis of mortality experience of twelve life insurance compianics
o e period 19151926 showed that the actnal mortality from respivatory tuber-
lesis simenyg the .\i'_i(‘il exposed  persons was about theee times that of a4 non-
lici dust wroup. 1E one considers their data for certain occupations in - metal
pnes and geamte and sadstone guarries, occupations hnown  to he - expased  to
ih concentrations of hazardons dusts, then the comparison is more striking, since
woachiad daaths among these workers was found to be ten times that of the ¢x-
cvted deaths, More detailed statistics on ocenpational morgality as reported by the
foaistrar-General of England and Wales (1921-1923), and' summarized by Dritten.
ww e high rate of 1886 per 100000 for tin and copper miners, while the rate
o all eccupied and retired males™ was only 150, Other occupations with silica
spesure showed an excess,

From the evidence just presented concerning the injurious cffects produced by
woinhalatien of certain dusts, it is apparent that a knowledue of the propertics
foa ziven dast which determibie its capacity 1o produce pulmonary pathology is
sential, - Numerous  investigations of the mdustrial dust problem indicate that
wse properties are the chemical aml mincralogical composition of the dust. its
seantrition in the industrial atmosphere, and its particle size, .

In an carlice portion of this discussion evidence was presented which indicated
at o close relation existed between morbidity and mortality rates from various
spiritory diseases and the exposure to certain dusts i industry.  In the study

the dust. hazard in the granite cutting industry, it was definitely proved that
ore s a dircet relation between the magnitude of the dust expnsure and sickness
al aleath resulting from tuberculosis, Tt is quite evident, as a result of these
whes, that the remedy of the dust evil lies in the effective removal or suppression
the dust to comcentration comsidered safe. However, no set rules may be estah-
hed far the mechanical protection to he instituted in an attempt to control indus-
al dust, Specific eonditions encountered in a1 plant will determine the type of
tection to be employed. : ' T

The protection of workers against certain dusts known to be toxic lll:l)"-'ll
ves be accomplished by the sabatitution of 4 non-toxic material for the toxic one.
e exaaple of such a procedure is the possible use of a.metallic or other type
artitic al abrasive for sand in the sandblasting process in those operations in
tich it s not essential to use sand, a substance high in quartz content.  Again,
: mechi vical enclosure of the dust-creating process also serves to protect the
rher, i exeellent illustration of this type of protection is afforded by the
ahrn samdblast harrel used in the cleaning of small abjects. Sometimes it is
ssilile to 'protect the worker by the substitution of wet for dry processes, as wet
Mime instead of dry.  In one instance, in the granite cutting study _ previously
ntiened, an uperator using a diamond  puint tool worked the siome wet; the
-ulting dust amounted to 22 million particles per cubic foot. The same operator
s ahen roquested to work the stone dry; as a result, the amount of dust reached
v In:,-h fixure of 43 million particles per cubic fout.  In the weaving of ashestos
it has heen possible to reduce the amount of dust in the air by wet weaving
vie-lourth of the amount present when the process is conducted by dry methads.,
wiber example of this procedure in allaying dust is the use of a spray of water
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in leyner and juck-lamer drilling in hard rock, although the new type of Kelly
dust trap is now hding much favor for this kind of work, i -

The Kelly trap consists of a metal chamber designed to enclose the drill steel™
at the rock surface. No attempt s made to secure a mechanical scal with the
ruck or between the trap and the drill steel. The dust is removed by an air
stream sl s carried into an exhaust system cannected 16 the trap. seape i
dust particles through openings between the wneven rock suriaces andd the trap
i> prevented by the air seal produced by the inflowing air. Vests anade em this
trap under actual working  conditions show  that the dust concentration at the
worker's breathing zone may be kept down to less than 10 million particles per
cubic foat with a 60 cubic foot per minute rate of air low through the hood. This
trap is a step dorward in the progsam of dust removal; however, in undergroud
work, such as in mines and subwa there ix sl the need o salve the problem
ol compact dust disposal Fguipmment.

In certain cases, such as in the sandblasting of large castings in sandblast rooms.
the practivitbgsafeguard 1o the worker is to provide him \'\'ilh_ a mask or helmet
of the positive aie pressure type. hn the saudhlast investigation previously men-
pioned, it wigs found that when from 3 10 6 cubic feet of practically dust-free air
per minulc\.’k’l- supplicd to the helmet, the worker receives ideal protection. How-
ever, one must alwiys bear in mind that the ultimate criterion of protection should
he the «I\N-_(ﬁh-rmili:diml of the air within the helimet during blasting ind not the
quantity of Uit air supply isdf. ) .

In most dusty processes, however, the most efiective imeans ol (l\};xl climinition
are by the use of properly designed exhanst’ ventilation systems. Sinee i iy
nstances it is difficnlt, costly, and at times an unneeessary procedure to renmove all
the dust in the vicinity of a worker, we pead first to determine the mininmn
amount of a certain dust which the worker can apparently tolerate with impunity.
Such information can be made available by the type of studies carricd out by the
Public Health Service.  For exumple, in the granite study already reiverad tao n
dust at the breathing level of about 1 millivn particles per -cubic bt (35 per cent
free silica). . . . )
Studies of dust removal devices used in granite cutting plants at the time this
vork was conducted showed that a linear velocity i 1500 feet per aninute as
measured by an anemometer at the face of the dust-removal hood, would keep the
dust at the breathing leved to an amount less than 10 million particles per cubic o,

A word should be said cuncerning persomal respicatory protection azamst dusts,
It has already been shown that in the use of positive pressure respiratory deviees
in sandblasting, it is important to have a well-designed device :\Illlllliul with alwut
6 cubic feet of dust-irec air per minute to give full protection to the wurker.
With reference to respirators of the filter type, there is still wueh to-he accomplished
in the desipgn of an eilicient and comiortable mask for contivuons use. Of great
value are standard mcthods for the testing of the cfficiency of respiratory pro-
tection devices.  Drinker advacates testing a device against the  particular dus
which the respirator is to encomnter, these tests to he made both in the laborators
and under actual industrial conditions.  He durther suggested that same impartial
agency should conduct such tests and certify the devices for intustrial use, the
work being done on a vost basis. The Ul S0 Purcan of Mines has prepared such
a schedule for testing and approving respirators,

I wish to stress the importunee of good housckeeping in the effort 1t combua
the dust hazard, Good honsckecping should not only imply the removal of accumu-
lated dust about a workroom but should also embrace efficient anaintenanee o
dust removal devices and respiratory protective equipment.  Systenntic inspectioa:
of all dust suppression cquipment should be anaxiomatic principle in every disn
industry rather than the casual satention which it now reccives in nany instanee

R Report of the Nominating Committee

The chairman called fur the report oi the Nominating Committee at this point,
and ney oflicers for the section to serve during the ensuing year were nominatad

and cleited as follaws: i
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Thairman—C. 1.. LaFoustaixr, Great Northern Railway Co., St. Paul, Minn.
First J'ice-Chairman—H. A. Partsi, Chicaco & North \Western Railway, Chicago.
Second ice-Chairman—\V. H. Fatixe, Central Railroad of New Jersev.
Seerctary—]J. C. Cavisvox, American Railway Association. New York City.
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A complete- report of these sessions is published by the lwmeriean
Ruailzvay Assoctation in @ hooklet entitled, "Proccedinas of the Fonrteenth
Amnual Mecting of the Nafety Section, Cleveland, Ohio, Octoher 2.4, 19347
Copics of the booklet are available from the Association of clmerican
Railraads, N. Y. C. The following is a condenscd record.

TUESDAY MORNING SESSION
October 2,. 1934

The opening session of the Safety Section. American Railway  Associution—
Steam Railroad Section, National Saicty Council was called to order by Chair.an
C. Q.. LalFountine, Great Noriiiern Raifway, St Paul, Ainnesoa, wim presided.
The invocation was delivered by L. G. Bentley, Chesapeake and Ohio Railway.
The report of the Sccretary, J. C. Caviston, New York City, in which he outlined
briefly the activitics of officers and staneding committees during the last year, was
read and approved. The Chairman then presented his annual report.

Annual Report of the Chairman
By C. L. LA FOUNTAINE
Great Northern Railway, St. Paul, Minn.

The speaker said in part: Let us go hack for a moment to the resolution adupted
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at our annual mecting in 1924, which set a goal calling for reduction, based on tie
1923 record, of 35 per cent in casualties to cmployces on duty, Class I railroads, by
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which oue is to train another. In safety. it is knowledwe of safe practices. These
are shown by the causes of accidents and by job analysis.  When safe practices arc
reduced to writing they are usually called rules, or at least they are equivalent to
rules. Therclore, it all safe practices i any occupation were redoced 1o rules and
if complete obedience to such rules were secured, it would insnre complete imnumnity
from -accidents [rom. man failure. This means that the first step in safcty is to
provide adequate rules; the second step is for local oflicers and supervisors (the
teachers) (o know and undeéerstand the rules: and the third step is to sce that the
ciplovees know, wnderstand amd obey the rules, In consomiinee with these ob-
servations, the following items are presented for the consideration of the Safety
Section as some ol the esseutial clements in an effective saicty program:

1. A comprelwnsive set of sajety rules outlining the sale ways of working,
2. A practical, working understanding of the rules or safe practices by all
lTocal officers. supervisors and employees. to be assured by suitable examinations.

3. Invariable obedience to all rules, violations not resultiig in accidents repre-
senting the same degree of culpability as when accidents do result [rom such
violations. . :

4, Definitc and not perfunctory observations hy local officers and supervisors
to detect yiolations of safety rules and formal report of violations detected as a
requirement of management,

5. Formal disciplinary action on proven violations, with entry on discipline
record covering cvery case. ,

0. A monthly and cumulative record of the violations of rules or msafe prac-
tices detected by cach local ofticer amd supervisor, and a monthly summary hy
departmengs_for dnvisinus and systent.

7. A adcidents. regardless of how trivial, shall be reported and investicated
promptly to determine cause. responsibility and disciplinary action to he taken
where respounsibility it shown, :

8. Investizatign should mvariably develop an answer to these two questinns:
(a) WasSccident duc to the viniations of a rule? (b) It not, should a rule he
provided ? . o

TUESDAY AFTERNOON SESSION .
October 2, 1934 .

The “Green Book”
By LEW R. PALMER

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

The spealker said in part:  The vear 1933 ended the ten year weriod of the
Railroad Employees’ National Safcty Contest as set up by the Natiounal Satety
Council and recorded in the respective issues of the “Green ook

A constant study of railroad satety contest records during a period of ten years
has established what I believe to be a fundamental fact: that it is necessary to break
down our centire Class 1 railroad exposure inta a suflicient number ol competing
groups so that there will not he too wide a variation between the man-hour cxposure
of the largest group contender as compared with the man-hours of the smaller
contenders in the same group: otherwise, the larger unit, with its more uniform
casualty rate, will he handicapped by the morc.widely fluctuating rates of the
smaller contenders: for it is penerally recomnized that under normal eonditions the
greater the man-hour cxposure the more uniform the casuvalty rates are year by year.

FFor that rcason, the revised plan sugmested for the 1934 Railroad Iimployces®
National Saicty Contest includes six prouns jor standard Class [ raileoads and two
groups for switching and terminal roads, it being a matter of record in connection
with switching and terminal roads. that a great deal more interest has been developed
in our annual contest since these roads were given what was considered a fighting
chance for competitive honors. '
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pacts under traflic, as more and more is deposited, until cventually the wheels of
a passing train are lifted up and over the rail. Highway repairmen operating road-
scrapers are somctimes carcless or ignorant of these dangers. Track foremen should

make it their «duty to advise all such persons of the- possible conscquences of this
dangerous practice.

So far very little has heen said about inspectinns. [t s, however, by regular
and careful track inspections that incipient dangers may hest be found aned cor-
rected. The trackmen, the foremen and the supervisors should train most carciully
the men upon whom they are to rely. \With scctions rapidly hecoming longer and
longer, it is not always possible for the foreman tn supervise his gang and also
patrol his track. The track inspector thercfore hecomes the first line of defense.

He must be able to think clearly and rapidly ‘in whatever emergency may arise,
always remembering that the safety of the train service rests in his hands.

Moreover, the foreman himseli must he ready at all times of high wind, heavy
rain, or any uunusual weather conditions to patrol his track, and to him is given

the power to prescrve the lives ni passengers and traiumen, and to him is given
the privilege of speeding up the wings of transportation.

WEDNESDAY MORNING SESSION
T October 3, 1934

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

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

~. -,

.}.’.; o ] b

The speaker said in part: The report of this committee for the year 1933
again shows a slight reduction in the number of accidents and fatalsties at railroad
hichway crossings and a substantial reduction in the number of injurics -tfor the
fifth concccutive year since the year 1928. The record is as follows:

Year Accidents Futalitics Injurivs

D24 Ceneiee 3.800 2,508 0667

1933, .0ceeenes eereees 3.235 1,511 3.697
Reduetion ... Ceaenes 2,563 (44'}}.) 1,057 (419) 2970 (44%)

Castiaitice during the four months of June. July, August amd Septomnber in the

Carcful Crossing Campaign, comparcd with the same periad, 1928 tn 1933, inclusive,
were as follows:

Year Accidents Fatalitics Injurics
| L2 SN veves L7U9 838 2002
1929....... P vere... 1.827 -740 2,140
1930......... v veee.. 1371 640 1,505
1931........ eeenseraeees. 1103 496 . - 1,196
1932....... teeaeaas ceeea. 890 ‘ - 432 1.022
11X 9290 491 : 1.124

Tt will he noted that automohile reistration in 1933 was 23,827.290, and repre-
seuts au increase of 1.4 per cont over the preceding year; this is quite comparable
with the number of automobiles registered in the peak ycar of crossing aceident
casualtics,

Gasaline consumption, which is a fair harometer of automobile use, was 16023,
§62.000 gallous during the year 1933: which is ail increase of .a trifle less than 2
per ceut over the preceding vear, The increasing use of smaller cars with ereater
wileage per gallon of gasoline. indicates that the traflic over and across railroad
tracks was fully crqual to that of 1932,
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in this safety muovement. But L now realize what it-means to me, and you can
rest assured that never again will 1 do that kind of work without my gogsles on”

That is some more supervision.  Notice the results. Don't think for a moment
that T am deprecating punishment for non-eniorcenient of rules.  Satcety rules should
he adopted and they should he rigidly enforced by whatever methods are necessary
W cause the employee to comply with them. Dut enforcement is only a part of
supervision.

Here is some more supervision that hrought good results. On the Wabash
Raiiway this year we laid o0 miles of new 1H0-pound steel. We had a vang of
113 or 120 section men engaged in that work,  About the time they started this
wark we happened to have a division safety mecting within four or five miles ot
where this camp was. The supervisor, a Mr. Watkins by name, Joaded his icllows
up and brought them in to the safety meeting.

1 was there and I told them just how to do their. job without anybady ‘getting

hurt. . .-_\I)out three months later, they completed that job, and unot a single man had
heen injured,

WEDNESDAY AFTERNOON SESSION
October 3, 1934

Interesting Employees in Looking After Their Own
Safety :

- By J. CLYDE MIXON

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

The speaker said in part:  One of our South Carolina philusaphers, Bob Quillan,
vnce said: “If we would pray more oiten for common sense, we would not have
st pray for ram”  LExpand that thought [ur yvoursclves.  Salety is conunon sense
i action.

“Interesting employees in looking after their own safety”™ is but another way of
savine, “Scll the iden of safety to your men.” Before one can sell anything to
sumeone clse one must sell oneseli.  You may he sure that in a scetiun where there
s a poor safety record it is primarily the result of the inditference vl a supervisory
otficer, or the result of his inability to sell the idea to his men and keep thewm sold
Wt ot

We must keep everlastingly at this proposition of safety. A wise man who
lived in the Qrient once said: “Nothing is ever definitely finished amone men, for
each tlung steps only to begin azam” We can put that down as a law of nature.
It has been said that “ctermal vigilance is -the price of safety™. and that is quite
true.  \We must constantly drive home the doctrine of satety mindeduess.

I the supervisor is inditferent, there isn't anything to de about it but “decapitate”
him, aned the sooner the betier, because it is an indication not ouly of niarrowness
but of his unworthiness to be a lcader of men and a representative of enlightened
management, ’

+ It should not be difficult to get men interested in looking aiter their vwn safety,
The frst law of nature. the law of the jungle, the law of scli-preservation, is or
should be invoked by every worker. [t requires some time, however, {or men to
he sold on this idea—that they must louk aiter themselves. There is also, of course,
the appeal to a man's higher nature, the duty he owes o his iamily, then to his
fellow workers and the public whom he seeves.

But I want to approach this subject largely from the anzle of responsibility
and the opportunity of the supervising officer. It thrills me somctimes when T think
of the opportunitics the supervising officers—the foreman, the master mechanic, the
trainmaster, the superintendent—bhave il they exert themselves as the leaders of the
men working under their supervision. What an opportunity this man has to accom-
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