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

The large volume is being sent automatically to the Industrial mem-

. bers of the Council; the smaller voluime is sent automatically to mem-

bers who are believed to be chiefly interested in those sessions. It may
also be secured on request by other ICouncil 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, who may kecp them for contin-
uous reference, the following quantity prices are quoted: 1 to 10
copies of the large volume, $1.50 each: 11 copies and over, $1.25 each.
Copies of the smaller volume, $.50 kach.

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 climinate extrancous matter and abbreviate
the less essential portions, and the concise remainder is presented for
study and rcference. 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 for additional
reference as desired. '

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

NATIONAL SAFETY COUNCIL, INC.
20 North Wacker Driv'e, Chicago
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TIWENTY-THIRD ANNUAL SAFETY CONGRESY
NATIONSL SAFETY COUNCIL

Dust in Industry

FRIDAY AFTERNOON SESSION
October 5, 1934

The sessian devoted to a discussion of Dust in Industey was called to order by
Dr. 5. G, Muiter, Director, Industrial Mypiene Laboratory, Fuplovers Mutual Lia-
hility Insurance 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 L.
Trudeau Foundation, Saranac Lake, N. Y.

The sheaker sald in part:  lixperience has demonstrated that the lung tissues
can tnferre very darze amounts of most kinds of forcign dast particles without
serious nterference with function.  The Jung may be intensely pigmented by eolored
dusts with no evidence that respiration is ampaired. Lot dusts composed, in whele
or in part, of silica have been shown to be dangerous because they stimuiaie e
growtii of the conneciive tissues of the lungs and hring about the formation of scar
tissue,  This destravs the normal clasticity of the orean which is necessary dor
respiration ated it thickens the delicate membranes so that a iree interchanze ot
gasses is inoeded. Fortunately, these resuits only follow the prolonged inhalation
of very harue quantitivs of silici. ’

Experunenis bave demonstrated that the injection  of siiici into the tissies o =Y
s t \n']\,r_-r(_- !|p_\ F\‘.,N!"""f'.‘ ]-vui_g:n_'; ;;n:! v_\;u_'{"-‘t an i‘.‘.ﬂ?‘.'_'! aten, -4 e

HUh s place a very dense and characteristic kind of sear tissue forms, ‘}ﬁ."

Most non-siiicoass dusts produce no intlanumation and very dittle sear. It has been RS
shown that such chanzes do net foliow the injection of silica uniess the particies f‘??&‘
are very fine, three anierons or less in diameter, and unless enouah of them loealize ;‘},;.\
in one area. With larcer particles the rate of reaction is so slow that little change f:)

occurs within a vear.  As a gencral rule, the finer the particles, the more rapid the
celluiar response.  The reaction to fine silica begins within four or five hours and
it continucs ior a perind of years. : :

I the sitica is combined with hases in the form of silicates, it rarely produces
such active and progressive changes,  The silicate of magnesinm, ashestos, does
cause the formation of scar tissuc in experimental animals and in the human laag,
hut mast otier silicates are nnt cenerally recomnized as irritativg. Recently it bas
been chaimed that a hydrated silicate of atuminum and  potassium, called  scricite,
is responsible for mast of the cases of silicosis, This silicate, a transformed feldspar,
is oiten assaciated with quartz and it has heen identified in the lungs of persons suf-
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fering from silicosis. Tlowever, at least two types of seeeite lave failed to excite
significint changes whea injected into animals,  Experiments with this  <ubstance
are still in progress. KNaolin, an alumino-silicate of potash, has alse produced quite
characteristic changes in the lungs of rabbits.  Iut our present knowledee does
not permit us to asstine that silicates as a chss will produce serions tissue damage.

Most ohservers now believe that uncombined silica, or guartz, is poisanous to
the tissues because it s slowly dissolved in the Nuids of the bady,  Certainiy the
majority” of the experimemal observations suggest a chemical injury, but it is dif-

“enlt to anderstand how enough of soch an mnsoluble substance as quartz could be

dissolved within eight hours to produce a well marked, acute intlamneation, ¢
solubility were the only factor one should cdiscover a more active response alter
the injection of the more readily soluble silicates, but such iz not the caze.  For-
merly it was held that silica produced its effect mechanically,  The hard <harp
quartz particles were believed to aliraid the lung surfaces and excite the inrnu-
tien of scar tissue as a mumiestation of healing,  This theory s no lonzer tenable
for when aninmals are injected with other hard, sharp particles like diamond, carba-
randum or aluminum oxide, there is no intlammation and practicalle no jermatinn
af scar tissue.  Ultimately it may be shown that the irritation of silica ic due to
some amreeognized property possibly related to s atomic structure.

When quartz particles are inhaled they produce three specific effects witich are
not cxcited by any other type of dust ver studied. They alter the behavior of the
pulmenary phagocytes; they stimulate the formation of circumsetibed nodules of scar
tissue: and they subsequently increase the susceptibility of the lung to infection, espe-
cially tuberculous infection.

Phagoeytes that ingest too many qguartz particles are killed by this jrriiating
substance.  As the cells die they hberate their hurden and several new phazocytes
cre ont to take it wp azain. By a repetition of this process enongh phazocytes
accumulate so that many oi them ingest only a few particles,  Under such circum-
stances the stimulus is not strong enongh to Kill but merely accelerates the mntitity
ot the cellse They naturally tend to leave~the air spaces, enter the lvmphatic ves-
schs and accumulate in the lymph naodes. This process becemues more rapid under
the intluence of the dreitating siliea and  very considerable mmmbers o particies
are conseguently Jocalized in the nodes,

After six or cieht vears the quartz in the nodes has caunsed a marked over-
growth of the fibrous elements i these structures. . Ultimately the reaction develops
ta such an extent that the node is entirely replaced by a mass of coarse. glussy scar
tisstie pbres, oiten several times as darge as the original node,
croach upon and compress the bvmphatic vessels. The drainage system of the fung
is choked and elfective removid of sabsequently inhaled dust s gradualiv dinanished.
Thist noww accomuiates arotmd  the Iymph vessels and sheets of scar tissue deveiop
in this location, ’

These preliminary changes donot constitute e disease, silicosis: the s valve
only the lymplatic svetem. The respiratory tissues are not appreciabiy sifeeted,
In goud sfero Neray nims these prebhunmary changes may be visualized as a tivick-
ening and beading of the shadows cast by the Dlad vessels together with o widen-
ing of the shadow of the. raot i the lung. The Dlawd vessels are thickened because
the most mportant lvmphatic vessels course through their walls,  The Lowding is
due o the minate nodutes of silicotic scar tissue i the lvmph nodes within the
g, The root shadow is widened becanse of the silicotic reaction in the lymph
nades in this location,

IT still more dust is inladed it can no longer be effectively carried off through
the Iymph vessels. The phagacstes sow carry it into the wails of the air spaces.
Oiten the cells group themselves in nodules but sometimes they are scattered. In
these locations the silica again stimulates the formation of sear tissue.  The result
1= a zencral thickening of the septa between the spaces and nodulation throughout
the functional portion of the tine.  This change seriomsdy interferes with function
as interchange of gas cannot take place through the thickened walls of the air spaces
and the tissues lose their normal elasticity.  Less involved air spices dilate and their
wills streteh, producing the econdition known as cmphysema, which is also incom-
patible with effective respiratinn,

With the formation of silicotic nodules in the functioning parts of the lung the
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discase, silicogis, is said to begun’ On the N-ray film-such nodoles cast clear cut,
round shadows.  As they ercase in number and size thev ot out the formerly
accentiated hinear shadows of the bload vessels. L well marked case bhoth jung
fields iy he thickly sceded with hundreds of such sharply detined, rounded. nodular
shadows.  Where there s cmphyeema, often at the bases. no markings are visible
and the film appears black.

The condition of silicosis is a progressive one and it continues to develop after
a man has left his dusty occupion,  Serions results only follow, however, when he
feaves with many nodules in the lung tissue jtseli. s sneh nodules incrense in size
they replace important Tunctional dements,  Obvionsly the continued  growth ot
ouly a few nodules situated in the Tvmphatic system could have little ctiect other
than to increase the obstruction already present.

The serivus part of silicosis is its frequent complication by toberenlosis,  This
may arise from rveactivation of a pre-existant latent iniection or it may result from
i new tnfection from without.  The danger ol infection increases with the amount
oi silicosis present. The course of the infection in the silicotic i usualiy chronic
and it often fails to praduce characteristic svmptoms for months or years aiter its
onset.  Many times 1t s accidentally discovered i routine N-vay examination af
mroups of active workmen.  However, evideuces of disability are much more marked
in silicotic individuals with infection than i those with uncomplicated disease.  {cca-
signally tuberculosis may run a very acute course in the silicotic subject but this is
also true i other persons,  The cause of the susceptibility of the silicotic lung to
tuberculosis is nnt perfectly understond, but it wonld scem that the action of the
silica on the tissues creates a medium favorable for the growth of the bacteria.
The wbercle baciili multiply and 2 slowly progressive tissue reaction ensues, but
the usual clinical <ymptoms of tuberculosis are often held in abevance for a long
time because the chances for absorption of poisonous products of infection are wini-
mized by the obstructed Iyvmphatic svstem. [t is also passible that some of these
poisons may be alsorbed on the silica particles. as Camming has snggeswed, Ulti-
mately the infection gains the upper hand, svmptoms develop and death from tuber-
culusis ensucs,

The only other. type of dust which is generadly recognized as a0 cause of severe
pulmonary injuey s asbestos, a0 stlicme of mageesiom, This substance s fibrous
m character and is mwre readiiy soluble than quartz, Apparvently the jhotective
upper respiratory auechanisms scem iiddequate to prevent the mhalation of many
such fibres and even guite long ones maty penetrate inta the finer hronchial wubes,
These structures have irreguoiaritios in their walls which secmn to hald the fibrous
dusts.  In this location the ashestos particles are sueromuded and ingested by phago-
evtes, The cells da not seem 1o be particnlarly drritated for they are not espe-
cially numerous nor do they migrate rapidly inta clwmps as i the case of phago-
evtes deating with quartz. Apparently most of them carry theie burden of shestos
fracments directly into the walls af the tubes i which they Yie. The middly irn-
tating dust sets up a proliferation of the conmective tissue cells in the walls resuls-
g i collr-Ble thickening of the tghes, Cont ool the new cedileclive tissue
narreavs or cinses the tube and thereby chats off the ngress of air to the more
peripheral air spaces, These spaces then eollapse, a condition known as atelectasis,
This i itsell is a canse of fibrosis or searring of Jung tissue. The result 5w fibrosis
of munerons relatively small arcas in the e due to the collay-like comstricting
fibrosizs about wmany small terninal bronchial tubes. The Ivmphatic system scems to
play little part in disposing ol ashestos dust and - »“msigniticant amounts of this
dust are fennd in the lymph nodes,

Not a few cases of ashestosis die of tuberculosis or branchopneumonia it the
prevalence of the tormer infection is prohably much less commaon than in silicosis,
Surveys of large groups of ashesios workers fail to reveal such a high ncidence of
tuherculosis as f{ound in similar studies on silica waorkers.

The inhalation of unusual ameunts of non-siliceous dusts apparently {ails to pro-
duce sienificant alterations in the lung, It is of course possible that injuriouns ones
may ultimately he discovered, but none arce recognized today.  The non-siliccous
particles enter the lung and are ingested by phagoeytes as.in the case of quartz,
The cells are not stimulated to move very rapidly and as a consequence many of
them remain within the air spaces for a long thue.  Some, particularly those con-
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taining redatively few particles, make their way into the ITymphatic system and accu-
sudate in the ymph nodes. Tn sailtcrent concentration, or pechaps because they are
mixed with small amounts of silic, they set up a low grade, n-progressive chiranic
indammation.  But this reaction restits only o a bttle thickening in the Iymph
nodes and about the Iymphatic vessels. The lung tissue may be variously pigmented,
liack drom coal or red from ron, but there i3 no {ormation of sear tissue that inter- .
feres with function. The susceptibility to wuberculosis of the person with such: pig-
mentation is net increased but it is apparentiy quite delinite that premmonia s
wduly prevalent incoal miners and that chieenie bronchitis results (rom the inhala-
tien of cement. The Neray films of men working in pon-sijiccous dusts shows cither
notiing at all or a2 more or less markerd accentuation of the lincar shadows cast hy
the blood vessels. This, of course, is due to the chronic indammatory changes about
ie lvmphatic trunks in walls of blood vessels.

The effects of mixtures of {ree sifica and non-siticenus materials are fess civariy N
cetined and should receive winre serious attention. It would seem unwise to assume,
a5 has been done o the past, that the non-siliceous substances serve ouly as inert
difuents and that anly the quartz companent of a dust is of significance.  lixperi- 3
wental and clindeal data are accumuiating which suvgest that at least some other
sts may materially madily the action of quartz, hoth i its capacity to produce
sdular fibrosis in the tungs and to increase the susceptibility to tuberculosis,  For
example, animals inhaling heavy concentrations of a nuxture of equal parts of pure
sitica and hematite dust for cizht hours a day over a period of 14 months have .
shown not cven the slightest indication of nodule formation in the long, whereas
pure guartz dust, inhaled for enly twe hours a day, praduces definite nodulaton, It
aisn seems to be true that animals inhabinge such a mixture are mnch fess susecptible
to tuhercuiosis than those exnosed to pure guartz. [n the case of the human iron
niner, some lungs show definite stiicatic nodulation, ethers only a very few nodules
awi many no nodales at atl. Al exhilit heavy deposits of iron particles with a
celular comective tissue reaction. When these mndings can e correlated with
chomical analysiz of the e tssues and the approximate amount of roclk wark
: i these miners have performed, some relationship hetween the exposure to
sidea mud the nhrous nadole frmation may e established. Tuberculosis s these
irvat nuners s apparentdy dess prevalent asd omuech less severe than momen exposed
to prere siiica, \What has been suid of iren miners is also prabably true of toundrs
workers amd coud miners, It is geverain accepted that men i the latter accupation
pave less tuberculosis than the average for the age period: Cumiming believes that
ey have the anfection but that it is so atvpical and besign i its manifestations
that it cseapes diagnosis,
Mention should also be unde of mixed dasts like certam slates and granite
aming large amounts of free silica o combination with sihicates.  Experimentally
¢ stetances behave atvpicaily and do not produece noduiar Gibrosis unless there
1¢ complicating nfection,  The same may aiso be triee i human beings. Unaques-
tienably such dusts are capable of producing typical silicotic nodules and ey pre-
divvase 1o traherentasie,  From o sticnl it ey shoudd receive muen
E mere intensive study to clariiy onr views on the whole subject. At the present time
ppears that the action of their quartz component is madified and partiaiiy ncu-
ized Ly the other substances which they contain.
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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 fabor laws for a gond many years, hut no state has as yet
H thorcuzhly enforced these faws.  The codes of five states which we investigated 4
t provide that prinding, buffing and palishing wheels should be exhausted, although :
‘ two of the states ex=mpt irom these provisions wheels on which water is uscd. S
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Laning relatively few particles, make their way into the Bymphatic system and acen-
aulate in the Iymple nodes. T sulheient concenteation, of perhaps becanse they are
ained with sned] aopounts of silica, they set up a low ;:l.l'h'. ot pm--u\\nn. chranic
stlinnation, Bat (s reaction rnnl'l\ only inoa hitde thickenimg in ll}« lyvph
aodes and about the Tymphatic vessclss The bz tissie may be variously pieanented,
“hack from cont ar red fram dron, but there is no formation of sear tissue that inter-
eres with function, “The >u\u]'l|!nhl.\ o tuherentosis of the persem with such piy-
mentation is oot anceeasad but it s apparently gaite definite that poewmnonia s
unduly prevalent in coal miners wnd that chronic lnumlulh restlts from the wmhala-
ton of coment. ‘The NX-ray films of men working in nonssiliccons dusts shows cither
wothing at all or 1 more or less oacked aecentietion: of the linear shcdoawvs cast by
the blood yvessels, lhn, ol anw in due to the chrenje inlamnutory changes about
the bymphatic trunks in walls of blomd vessels,

The effects of mixtures of [ru' sihica and non-siticeous materials are less clearly
defined and should receive more serious attention. 10 would seem unwise to fssume,
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 ol signilicance. Experi-
mental and clindeal data are accummlating which suggest that at least some other
dusts may materially modily the action of quartz. both in it capacity o produce
podular Gibrosis in the lungs and (o increase the susceptibility to tubereutosis. For
example, aninials inhating heavy concentrations of a nusture of u|n|I parts of pure
lica and hematite dust for cieht honrs o day over a period of 14 momhs have
shown not even the slightest indication of nodule formation in the lune, whereas
pure quartz dust, inhaled for only two hours a day, produces definite nodulation. It
also scems to be true that annals inhading suclt a0 minture are much less snscepnible
to tuberenlosts than those exposed 1o pure quartz. In the case of the hman iron
miner, some lungs show definite silicotic nadubtion, others anly a very few nodules
and mimy oo nodules at all AL exhibit heavy depasits of aron particles with
cellular connective tissue reaction. When these Gndings can he correlated with
chemieal analysis of the lunue tissues and the approximate anmmt of rock work
whichh these miners have periommel, some relationship between the exposure
silicie and Athe Abroos nodule fornation may be established. Taberculosiz in these
tron miners i apparently fess pu\.llznl amd much h\\ severe than i mien exposed
o pure silica. What has heen aid of ron miners s alsa probably troe o fomdn
workers wud coal miners. [ s generally accepted that men i the Latter oceapatinon
have less tuberculosis than the average for the age period; Cununins betiey that
they have the infection but that it s so atypical and benign in its manifestations
that it escapes dingnosis,

Mention shoulbl also be made of mixed dosts ke certain slates and  granite
contaning large amounts of free silica i combination with silicates,  Experimentally
these substances behave atypically and do not produce nodular fibrosis unless there
is complicating infectinn. The same may alsa be true fu human beines, Ungnes.
tiemably such dusts are capable of producing typical silicotic nadules and they pre-
dispose e tuberculosts, From a theoretical standpoint they should receive mnch
more iutensive study to clarity our views on the whaole subject, At the present time
it appears that the action of their quartz component is modified and partiallv neo-
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 pmber of onr states have had references to dust
chimination in their abor laws for o good many years, but no state has as yet
thoroughly  enforced these Taws, The codes of Bive states which we investizated
provide that griuding, bafting nd polishing wheels should he exhausted, although
two of the states exompt from these provisions wheels on which water s used,



This scems ifl-advised, since a study of wet and dry grinding in Connecticut by

Winslow and f.ucnl»uu, has shown that the application of water docs not by any

means eliminate the dust hazaed.

[t may be remarked that, with everything else equal, a high static suction wilt

pive a lhipher velocity at the point of origin af the dust, fume or gas than a low
one; but this alone 15 not a measure of the cffectivencess of any exbaust systemn.
Wiseonsin has adopted the principle of spectfving a limit to the number of dust
particles of respivithle size per cubic foot of air.  After all, this is what we are
prinarily interested in, to keep the dust contamination down to a point where it
will not he harmful, :

These variations and conflicting provisions in stale codes merely refleet the gen-
eral Iack of autheritative standards, TU is accordingly fortmate that definite steps
are now heiug taken by the Amcerican Standards Associntion 1o develop the prope
basis for such codes.  There are two committees working on this problem: the
Ventilation Code Committee, sponsored hy the American Society of Heating & Ven-
tifating  Engincers. and the Exhaust Cade  Committee, spouwsored hy the Tnter-
national  Association of Industrial Accident Boards and Commissions, It is also
arranged to appoint sub-conumittees to take up five specific subjects:  Abrasive
cleaning, chromium plating, granite cutting, rock drilling, and spray coating. It
addition, a Sub-Committee on Fundamental Principles of Design and Operation and
Maintenance of Exhaust Systems will he appainted.

The two most important considerations in an eficctive exhaust system are:
1. Velocity of air flow; 2. Arrangement of the inlets (from the standpeint of near-
ness to the dust source, slnpc cte.).

Many an installation that is otherwise all right fails to reove the dust suceess-
fully mcrcl\ because there is not enough air being drawn throush the systan, [n
a scrics of tests that were conducted under actual working conditions by Theadnre
F. Iateh, Departiment of Industrial Hygiene, Harvard Schenl of Public Health,
a m:\dmu. used i dressing stone was employed, and it was woted that with an air
flow through the haod of 230 cubic feet per minute, there were over one hundred
million dust particles in the surromnding air. When the air flow was increased to
a httle over 250 cubie feet per mhmte, the dust concentration had drapped 1o forty
million, a marked improvement.  As the air low was further inereascd, the drop
in dust concentration was relatively slower, and it took a volume of ahout 380 cubic
feet per minute to bring the dust concentration down to ten or filteen million mrlulc
per cubic foot, which was considered reasonably safe for this type of dust.

It is accordingly possible sometinmes! to t‘ll\c an installation that is oot satis.
factory and, if the remainder of the system is well designed, by merely spoerdine
up the blower or adding a larger one, to bring about the desired Tesults,

Another very important consideration s to get the inlets of the exhaust system
as close as possible to the source of the dust. The drop in cfficiency as we get
further away from the inlet is really surprising to one who has not studied the prin.
ciples involved. It should be vemembered that if we have the open end .of an ex-
haust pipe or air duct in operation, the air tends to flow jn fromi all sides, even
from heliined the opening.  As we moave away from the end of the pipe, the velogity
drops very rapidly, so that even at a distance of five inches {rom the hood the
velocity may be less than 10 per cent of that right at the hoad inlet.  This is the
mest important consideration to keep in mind and one which is frequentty lost sight
of in (lcsignin" exhaust systems. It is not uncommon to see an exhanst infet a few
inches in diameter with which the person m.tkmg the ‘installation hoped to draw
dust from a distance of several feet, hut the air flow even a foot or two away fmm
the entrance to the infet may he negligible.

Still another tupariant consideration havi g ta-do \u(h the desten of (hv in'et.
is the addition of a flange. The effect of this flavge s to et diwn the air that
would flow in from hehind the npcmn thus drawing it nearly all from the front,
Thus the efliciency of the system is <uhshnlnllv increased and the senpe of the ex-
haust extended appreciably,” without increasing the power consamptinn or otherwise
adding to the expense of keeping up the system,

There are nl:u other considerations of perhaps lesser importance.  For example
air cannot he “pulled” from a (ll\(.lmc hy merely directing an exhanst pipe toward
the point in question, but it can be “pushed” or hlown, directionally, for a consider-
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ihle distance. This principle may be usal advantageonsly i directing the slust
soward the opening o the exbianst inlet and thus getting the desired 1enlta with
2 lower exhanst velocity and power consumption than wounld be reguired il suction
Jdone were depended apons This principle las been applicd eficetively in drithing
material contaming ashestos, where the exhanst dndet iy pliced at one side of the
deall and asmall air jet at the opposite side of the deill, Blowing across the tabl
s the pactivles that wonld v ont drom this side and divects them back inte
the extinst syxtem, Ttoas also b applicd to fonndey shake-ont werk,

Other considerations in o desieoning exhanst systems include the ehimination ot
unnecessary hends o enrves, the pronisionr of clean-ont dooes, and the proper cone-
struction of Joiuts, Where there is a0 ceneral ventilining mstdlation and one ar suors
exbinnst systems, care st he Giken to see that they do ot contlict with cacl other,

After an exhanst system has heen bastalled it should he tested by tabking aetual
dust comnts o see that the dust is really being cut down to the desired point, and
such vounts shonld he taken at intervids adter the installation has leen miule, to
see that it s still functioning properiy,

The fact that the dust particles that canse the trouble are so small that they
are invisible under ordinary conditions (less than 10 microns or 172300t o an
el in dincter) often makes it hard o convinee the practieal plant minaser that
there Bs any dost presents it also makes it tmpossible to tell, withont the use of spe-
cial instruments, whether the completed exlaust system s actoadly renvwving the
dust,

It micht scem Jike an in<ult 1o one’s intellizgence to say that ater an exhanst
system s onee béen installed it sheald e maintained i good aperating condition,
However, the nmmerous eases one eneonmters i the plants where this alwious neces:
sty is nat caecied ot indicates that it is really one of the major considerations in
connection with the elimimtion of dust or fwmes. Cases are not unhnown where
the blower has fu some manner bhecome veversed so that the air s being cjeeted
amd ditusing the dust, rather than drawing it in; other instances where the eth.
cieney of the system has heen lowered or its valoe nollified by closcing up, o
connection or wearing out of the pipine, ete, are all ton commen,

One comcern, of which the writers have knowledoe, has a0 “UT tolae pernanently
instadled i one of it mann exlaust systans so that the foreman or sadety man can
tell at a clioce whether there are any chances that would indicate a hreak-down in
the system, AL sneh installations <hould have regular inspections by some compe-
tent pursont as g oroutine part of thar upkeep.

Itowill be sufbicient here to discuss respiratory equipment very hrictly, The
simplest: form of this equipinent is the hlter respirator. - Such respirators have a
detmite value for temporary use such as sweeping up, cleaning out bins, shoveling
materiads, etel Tt they ropuire careful Bting ol omstint supervision 1o see that
they are lnm-- properly used.

[t is our opinione after wirteching the sineere elforts in a numher of plants to
endoree the mve of these respirators, that it s rather impracticable to regnive them
too be used on Dol e operation, Ooe aotives the men, ander these connditions,
survephitionsty pushing the respivator aside sovl gaspinzst i free air like a0 ish ot
of wiater. Certainly, 11 they are to he usced saiv considerable fenath of time, fre-
anent rest periods should be allowed where the men can get ont iato the free air
for o few minutes refreshuent,

There are also the Invee air-fed helints, with which most of us are famibiare
waed Jor sandblasting, eten which have been carried too a0 hich shde of periection
for the parposes o which oy are wbagated,

We helieve, however, that mmch wmiore use coubil be made advantigeonsiy of the
type of apparatus that tics midway between the filter respivator and  the air-fed
helmet, namely, the laht, aiv-fed respirator which covers the nose and mowth and
leaves the rest of the face exposed. With a light hose attachment, this deviee
oficrs consulerable freedom of moverent, and i aie outlets were supplicd sa e
hase could he quickly transferred from one ontlet 1o another it would scem o, be
practicable 1o use them over a considerable area. They atford the advantazes of a
pore air supply without excessive weight and without the restriction to breathing
that-+: fmposed by the flter respirator,
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The Medical Supervision of Workers Exposed to Dust

By W. ]. McCCONNELL, M.D.

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

The speaker said in part:  The harmiulness of dusts varies widely in accord-
ance with the physical and chemical natures of cach individual substinee,  Certain
dinsts are soluble or slightly soluble in the body Huids and their harmial efiects are
proportional to the tonicity of the compenmids forml. Lead, mevenry, e arsenie
wre examples of poisonous dust, Other dusts- exert then harmiul eftects loeatly
on the skin and mucous membranes and through icritation to the cespiratory pe agea.
Clonic acid and alkalies are examples. Attention recently has beenr ealled to the
probably harmful cficct of dusts arising from rulin-.uti\L ores. A\ fourth proup
of dusts which are insoluble or very ditheultly soluble in the hody luids may initiate
harmiful pathological Tung  conditions, These nay he subdivided it non-fibrosis
and Qibrosis producing dusts. The organic dusts, piinly the vegetable fibers, such
as cotton, jute, hemp, ete., are non-fibrosis producing dusts.  The fibrosis producing
dists are liminted, so dar as we have evidence, to a few of the inorganic mineral
dusts, speh as Jree silica, erystalline sibicon, guartz, and certin combined silicales.
OF the Obrosis producing dusts, those having a high percentaze ol free silica arg
admittedly  the most important hecause exposure over a period of years to such
dusts distinetly predisposes the individual to tuberculasis.

The elfectiveness of dust coutrol measures in [)lL‘\('Nllll" diseases producad by
dusts can be determined only by careful phyzical examination of the workers s
exposed ander the guidance of competent medical supervision. The benelits which
accrue to the L‘mplm«.r anel caployee, alike, as a result of the |lh\~u.|l examination
of all applicants for employment, as well as periodical examination of those alrvedy
enzaged, would indicate very careful consideration by industry of & progeam {or
contral of sickness.  Such a procedure protects the ewployer from engaging an
applicant alrcawdy physically or mentally tmpaired who fater may elaim disalitin
for a condition either not associated with emplovment or contracted during a pre-
vieas  cmplovient, The applicant’s phvsical aud wmental condition 15 extablished
and by Keeping n:wrul of lus subsequent illnesses and accidents, the question of re-
sponsibility for uuurus and sickness necd never arise,

The applicant is protected from cogaging in work fur which he ix physivally
ill adapted which, i undertaken, nn;;hl casily hring alvmt scrious impatnnent o
his health., For example, an npplu wmt with an .lrrulul tuberculosss who sed -
wark i a certain dusty occupation, it allowed o engagze in such wark mishe rewdily
convert an inactive Luherculosis into an active one therehy  endanaering lite or
at least serionsly impairing the applicant’s future efficiency aml carning  capacity.
Whereas the same 1||plu.m( il assigued to a position thitt fnvalves nn auch exe
posure, might be expected to continne for years as a wseinl and productive work:
man.  The examination of applicants for cmployment likewise protects those that
are already employed from the risks of commnmieable discases such as tubereubosis
and varions actte respiratory vl other inf«-ctiuns being itrodueed it their midst
by a new applicant,

Many of the younzer individuals wha seck emplovment have never befure e
ceived a thorougzh physical examination and conseriently are soaware of the de-
fects from which they suffer. As 2 vesult of physical examinations, nuny defecgs
are Joeated which may be removed or corveeted before they have caused rreparahie
damage, thereby increasing the eflicieney of the worker and oiten averting definite
and Ainally chronic diseases.  Furthernwre, incipicnt tubercnlosis, mnsuspocted dhse
cases of the heart, kidneys, and o host of other disenses of o similar natare, are
discovered wnd the applicant referred for proper medical care aned tecatment which
otherwise might have heen postponed until too late. |

Of even more importance than the initial physieal examination of applicants ix
the periodic examination and care of old cmpltmu by an andustry, Such a pro-
cedure serves to check the efficiency of preventive measures designed to prevent
occupational discascs. It offers the most cffective way of controlling the health of




' A3 Tphge:d R
"(d“ ’ i

0y
N
]

G

i S
b T

30 Twenty-third Annual Safety Congress—National Safcty Couneil

larce groups af workers by discovering early not only occupational diseases, hut
wany other eonditions thal g undiscovered mntil the worker is acutely il or he-
comes disabled. [0 the various coutagions conditions g0 unrceoznized others he-
come iniccted, therehy causing serious ceonomic foss, as well as endangering the
health of a group of individuals.

The information abtained irpm physical examinations atfords the medical super-
“visar the opportunily Lo make certain that cmployees are engaged in suitable work
out of which they are getting maximum results, to enrrect the effects of undne ex-
posure to harmiul environmental conditions, and genereally to lessen ail occupa-
tional hazards.  As a public health measure, it is tmpossible to over-cstimate the
value of periodic examinations in establishing interest in sickiwess prevention,

The sct-up of a proper program for medical contral of warkers exposed to (dust
depends upon the number of cmiployees involved and individoal piant conditions.
A series of articles wnder the title of “The Medical Department Manual™ by Dr,
Hart E: Ficher, appearing in current numbers of “Tudustrial Medicine,” cives a com-
prehensive aceount of the arganization and operation of a medical department.

1. The estabiishment of a medical department with adequate facilitics and med. |

ical personnel who have qualified in the field of industrial medicine. A process
analysis of all operations in the plant should be made and the medical supervisor
shonld list all possible heatth hazards and familiarize himself with their physio-
logical effects. T necessary, he should conduct rescarch studies to determine the
harmiul effects of new substances intraduced into plant pracesses about which little
is known,  In cooperation with other departments, he should investigate the extent
of the hazwrds and devise measures of contral,

2. The rvautine examination of all applicants for employment. The procedure
should include a detailed history of the applicant’s previous illneszes and accidents
classiticd wder (a) diseases of childhand, (1) zeneral infections  discases, (¢)
respivatory diseases, () venereal diseases, and (¢} accidents and resulting physical
detects. A detatled history of previons accupations engaced i is very important,
A mere statement of the type of indostry in which the applicant was engaged has
sHeht value, i any.  The exact duties performed n each occupation should he
noted and mmrmntion aseevtaimed as to the probable length of exposure tn hazard.
ons substanees. Aiter the history has been takien and a photogeaph for identifiea-
ton purposes Cif part of routine) is made, the applicant <hould be directed to the
examining room where he is structed 1o remove his clothing {or nhysical exam-
watian, This examinativm shondd he made as complete as is constdered necessary
to determine the applicanmt’s physical conditivn,

If the applicant has heenn or awill e exposed (o dusts which induee lung dis.
eases, an N-ray picture of the chest i an impoctant part of the examination. This
part of the examination wmiv he veferved ta an experienced  roentuenciogist, as
the value of this methad of diaunosic depends apon the type of pictures aken mnl
the experience of the veader who interprets thent The examining phyesician aisn
nay need additonal ternation ebtaimed by Taboratory analdvees ol the Dloaod,
soutum, and the urine, These aids o diaguesis should he pravided e omade avianl-
abic when ddesirable,

3. The ratime and placement of applicants. Tn conperation with the personnel
departiment, the applicant <should be rated and placed, not only on his training and
past experiences, hat also on his physical and mental abititics ta G0 vaeancies aceur-
ring irom time to time, The record of his physical- and mental examination shounld
be the comidential proverty of the medieal departinent,

4. Derindical physical examinations,  The {requency of periadical examinations
necesearily most depend  upen individual circumstances aceording ta the need far
such examinations as determined by the supervising physician.  Where  physical
examimations are made for the first time, the cmployees of long standine should he
given ample explanation of the henelits of soch examinations and he given assur-
ances that their jobs are secure.

5. Provisiem for the disabled. Fmplovees who develap disabilities durine the
conrse of emploviment sheuld he re-assiened to accupations which wiil naet. interiere
with or aggravate the disability, or they shauld he provided for in ather ways.

ADIOURNMENT

<

5

Ry Ne

S L I T L Bt i

Iy PN

b ek e oy ey ot am ey € qor T et

At we

g Ao e

L T YRR L e t S N




Y Treenty-thivd dnnual Safcty Congress—National Safety Comncil

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.

he Speaker said in part: Realizing the importance of the dust problem in
<try, the United States Public Health Service in cooperation. with the Bureay
l’mu besan its first study of the health ut workers m dusty trades m 1914,
e mnes of Joptin, Missouri; and kaer, in 1923, the Public Health Serviee
rrited @ series of dust studies. These later studies were all conducted in the
numner in order to permit as detailed @ compurison as possible between the
‘ont m\\all;:.muns
riefly, these mcthods of study may be divided as follows: (1) examination to
mine the generad physical condition of the workers under observation; (2)
il physical examination to determine the prevalence of specific disenses of the
catory system and the hmg pathology resulting from exposure to the particular
hazard; (3) record of the nature and severity of the disabling illnesses; (4)
sis and detailed study of the ocoupational  enviromment;  (3) occupational
ity q.m:ncs relating to the specific.dusty and (6) autopsies. :
we first six buensive investigations carried out by the Service dealt with the
of wurkers exposed to dusts in a cement pl.mt granite culling mdustry,
wite wnd bituminous coal mining, silverware manniacturing plant, cotton cloth
acturing, and in municipal street \\\cqm\".' Brief studies were later conducted
tain slate, grimite. marble and tale quarries, while more recontly a rather
ive study of the health of anthracite cval miners was completed.
sse sixedust studies showed that the workers in the granite cutting plants
ere vaposet to the Jhghest dust concentrations were found to sufier from an
of pulmonary tuberculosis after 13 years or tmwore of exposure and developed
s_drom 2 to 10 years, In the group exposed to a lesser amount of dust,
3 developed only after prolonged exposure, with no excess of tuberculosis,

found that a close relationship existed between the degree of dust exposure

¢ extent and severity of the pulmonary damage.  Anthracite coal niiners
Pirom dyspmoea and other signs of pnemmoconiosis and experienced a high
respiratory  sickness; in addition, an excessive mortality from influenza-
nia and pussibly tub(rcu?osu was found.  Bituminous coal miners experi-

generalized fibrosis of the Jungs and an excess wmortality from influenza
umonia. Cement workers show ed some signs of early pucumoconiosis with
ss of diseases of the upper rcq)lrat('r\ tract. On the other hand, worlers

stton cloth and silverware manufacturing plants and mmicipal strect sweepers -

gative fur respiratory conditions and other fllnesses when compared with
ral industrial population, , .
Drilling.  For five years, the United States Durcau of Mines studied lead
nnncrs in the Tri-State District, Oklahoma,  The ore here is high in free
M the 7.722 men examined, a group of 1,647, or 21.3 per cent, was definitely
1 as having silicosis, not including those diagnosed as having tuberculosis,
men diagnosed as having  first-stage silivosis had worked an average of
. but those men tarting o the inines aiter 40 years of age worked an
of only 8 yeurs,
vork of rock deilling in subway and tunnel construction in New York
1 some respects similar o that of some ui the .nclnmv in the hard rock
least in so far as the manner in which dust is evolved, the type of
the: resultant hazard,  Recently the result of a study of rack dritlers,
mnd excavators was reported by the New York Tuberculosis and Health
m. An examination of 208 rock drillers, Dlasters and excavators showed
or 37 peeceent of the men had silicosis in virfous stiges of propression,
sure of most of these mien (75 per cent) had been for 20 years or nire,
soting. No study of the health of sandblasters has been” reparted i the
ates; however, a study of the dust exposure of sandblasters was recently
by the United States I'ublic Health Scrvice in cooperation with the

W
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National Safety Council. This investigation mdieated that, judged by the nature
of the dust and degree of the exposure, a real hazard exists o this occupation,
This study also brought out the fact that it is possible to conduct sindblasting with
safety, provided properly designed and well nenntained equipmient s used,

Diatomaceaus Silics 1orkers, Most of the data on silicosis have heen gathered
from studies made both e industey and experimentally on dusts containing tree
silica i the Jorm of yoartz, Such studies have heen made in the pranite induostry,
pottery trades, hard rock drilling, cte. There are other free silich minerals
extstence that are not eovstalline w nature but of an amorplious composition. In
Santa Barbara County, California, there exists the fargest and porest dintomaecaus
silica depesit in the workl, This substance consists of about 85 per cent free
sl Recently an examination was made of 108 workers selected sunonyg those
emploved less than T oveur, 1 to 2 vears, 2 1o 53 vears, and more than 5 years,
AW of the workers were Mexican laborers and the examinations consisted of x-ray
determinations, social and medical histories, and elinieal exmwminations of the chests.
Dust determinations were also nade i these were not reparted. The outstiouding
foature revealed by the examination was the splendid physical condition of the men,
Eighty-iour per cent of the workers were reported i exeellont physical condition,
It was found that 60 men showed signs of carly poneumaconiosis: 13 were in the
maderately advanced stage and 6 in the adv meed stage. This latter finding was
among workers with a history of exposwre of more than 3 years.

Dust Hazard in the Grauite Opvarry Industry. Ttois a comumon belief that
eranite ynarrying s not so dangerous an industry as granite cutting in enclosed
sheds; guarry work is done ontdoors and benee may not he attended with very
much  dust expasure. However, certiim quarry operations require the use of
prcamatic tuols, whicl are usuully associated with the formation of consideralile
guantitics of dust. I was thought that a study made i a representidive  gramite
quarey misht enst some Hpht on one problent Aceordingly, a sty of a0 clinjco-
radiographic nature of 63 quarriers was made and occupational dust exposures were
also btained, The dint determinations show that neardy 38 per cont_of the workers
(dritlers) wore exposed 1o many times the amount of dust considered safe at the
present time,  Dirillers were the only persans showing pathologic fung changes.
Hali of these workers with an exposure of 5 to 19 vears had stlicasis. and 4 of
the 5 men with more than 20 vears of such trade life showed this  condition,
Thiz study suzupests that quarey drillers may cx;-gricnc(‘ as high o death rate
from pulinouary tuberculosis as dv pneumitic- stool workers i grasite citing sheds,
Seer of lahaled  Marble Dust. The pnhnnnn\ h!uum changes due 1o the
mhabution of .x.nML dust appear to e slight in \\m\]‘.n‘hun \\nh those caused by
sttt shist u-nl vning @ high percentage of silica in the form of guartz. A\ recent
study maede vous wnong marhle workers showed that although marble dust, when
inhaded in concentrations averaging about 23 milhon partcles per cubic oot of air.
produced a wikd Lilateral, lncar fibrosis in a0 certain numher of the S0 men
exintined, o serions hung chanzes were noted and there was no d:\..luln\ due to

dhe dusts even after iy yvears of exposure (more than 400 vears in sonte cises ).

The narble dust inder consideration consisted vi 98 per went caleite and 2 ey cent
dofemite, with no sihica prcscnl.

Pt Hazard dn Abrasice Tndustry. Actificid abeasives are widely wsed i
induaary and for this reason Ihc eficet of the ihialation of dusts produced in e
manutaciure or |-up|r.|hun of these products is of great importmce, I 1023,

129 and i 13l Des Claek of the Norten Company ar Woreester, Muass,
pade investizations of workers exposed to abuminion oxde and slicen carbide dust
produced in the namufacture of grinding wheeks, whiche showed that durine o period
of 13 years there were proportionately twice as iy cises of pulienary tober-
cutosis among those working i the alwasive dust departments asin departiments
where o abwa-ive dust occurred, T 1031 Kessler, of New Jersew, reported  the
occurrentce of over 00 eases of alleeed aticosis in the abrasive powder industry,
i which the dust consisted of 99 por cent dree sibica, .

Foarosure o Silicate Dhaste T s been the belicd that the dudation of s
comprscd of silicites (enmbined silicad, i camparison with sitica (free sitica ia
the dorm of guartz), was mnocuous, OO0 secent years wny investivators hoae
heconte cognizant of the hazards.of slicate dust o exposures Nshestosis, o fibrosis
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the Tuas caused by the inhalation of ashestos dust, has already been dc<cr|hc(l
h i its climeal and roemzenopravhic n-.unfc-.l"nmu by investigators in other
mitrics, but to diate no stmdies have been reported in the United States. Cement
A, which contains about 22 per cent combined silica, has been studied, and the
«ots of the mhalation by workers has been discussed here.  In March, 1933,
sen, of the United States Public Health Service, reported the resuits of a
l\ conducted amony tramalite tale and slate \\ork s.  The state dust to which
e wurkers were exposed  consisted mainly  of silicates, there being less than
- cemt uf guartz in the dust. The tale was a hydrous caleium-magnesium silicate.
g 43 per cent tale and 43 per cent tremolite, with no quartz present. The
Mt of the sty seemed toindicate a relationship between the amount of dust
led and the effect of this dust on the lungs of \\url\('l'\.
vtatistical Studics.  Recently, Lanza and Vane cstimated that there are some
100 workers engaced o the mining, quarrving  and  manufactoring m(lmlnu
his comntry o which sur exposure to silica dust to a harmiul degree is en-
4o Their anadesis of mortality expericnce of twelve life insurance companivcs
the peried 191321926 showed that the actual moertality from respiratory tuber-
dsoamong the silica exposcd  persons was abwout three times that of & non-
vodust ogronp, 1E e considers. lhmr dats for certain occupations in metal
s oand prantte and sandstone guarries, vecupations hnown to be exposed o
concentrations of hazardous dusts, then the comparison is more striking, siuce
wtnal deaths among these workers was found to be ten times that of the ex-
d deaths. More detailed statistics on occupational mortality as reported by thwe
arar-General of Enzland and Walds (1921-1923), and stmmarized by Britten,
the high rate of 1886 per 100000 {or tin and copper miners, while the rate
all occupied and retired males™ was nnL\' 150.  Other occupations with silica
ure showed an excess,
om the evidence Just presented concerning the injurious efiects produced by
halation of certain dusts, it (s apparent that a knowlec lie of the prnpvrtus
wsiven dust which determine it eapacity to praduce puhn«m.n'\ puthology s
il Numerons wvestications of the industrial dust problem indicate that
properties are the chemical and mineradogicad unnpmrlmn of the dust, its
dration in the indusrial atmosphere, and its particle size.
an_carlier portion of this discussiom evidence was presented which indicated
close relation existed between morbidite wd movtality rates from various
ttory discases and the exposure 1o certamn dusts in industry.  In the study
dust hazard in the granite cutting industry, it was definitely proved that
i+ a direct relation bhetween the magnitude of the dust exposure and sickness
sath resulting from  taberculos It is quite cvident, as a result of these
. that the remedy of the dust evil lies in the effective removal or suppression
dust to concentration considered saife, Iln\\ucr. no set rules may be estib-
for the mechanical protection to be instituted i an attempt to control indus-
ust.  Speeific conditions encountered ina plant will determine the type of
i to he employed.
protection of  workers against certain dusts known to he toxic may "at
e accomplished by the substitution of a non-toxic material for the toxic one.
ample of such a procedure is the possible use of a metallic or other type
Seial abrasive for sand in the sandblasting process in those operations in
it is not essential to use sand, a4 substance high in quartz content, Again,
chanical enclasure of the dust-cremting process also serves to protect the
An exeellent fHustration of this type of protection is afforded by the
somtdblast barrel used i the cleauing of small objects,  Sometinies it is
10 pratect the worker by the substitution of wet for dry processes, s wut
instead of dry, In one instance, in the grmite entting study | previosly
e, an operator using a diamend woint tond worked the stone wet; the
vodust amomnted to 22 million particles per enbic foot,  The same operator
n roguested o work the stone divy as a0 resolt, the amount of dust reached
vfigure of 45 million particles per cubic foot. In the weaving of ashestos
has been possibie to redoce the amomt of dust in the air by wet wa Wi
wrth of the wmonnt present when the process is conducted by dry methods.,
example of this procedure in allaying dust is the vse of a spray of water
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m leyoer .uul jack-lhanuuer (llillin" in hard rock, ahhouzh the new tvpe of Kelly
dust trap s new tisding much favor for s kind of work, ’ v

The Kelly truap consists of a metal chaniber desivned o enclose the drill steel
at the rock surface.  Nooattempt s made to secure @ mechanicad seal with the
rock or between the trap and the deill steel, The dust is removed by an air
stream ond dscarried into an exlhanst svatem connected 1o the trup, Bseape o1
dust particles through openines hetween the wneven rock surfaces and the trap
t~ provented by the air seal produced by the intlowing awire Tests made on this
trap  under actoal workiyg: conditions show  that the dust concentration at the
worker's breathing zene may be kept down to less than M) mitlion parcticles per
cubic foot with a 60 cubic foot per minute rate of air flow throngh the hood, "This
trap s a0 step forward in the prorram of dast cemonids however, s andereround
worl, such as o mines and subivions, there i st the need 1o solve the probiom
ol compuet dust disposal cgguipment. ‘

In cortiain cases, such as i the sandblasting of Jarge castings i sandblast roonis,
the practical sadepnard to the worker is to provide him with a mask or hehnet
of the positive air pressure tape. In the sandblist investization previvusdy men-
tioned, 1t was found that when from 3 ta 6 cubic feet of practicatly dustfree air
por minute are supplicd to the helmet, the worker receives adeal protection, Tows
ever, one st abways hear in omind that the ultimate criterion of protection shoutd
e the diust deternmmation of the air within the helmet during blasting and not the
quimtity v the air supply <AL

In mast dusty processes, however, the most effective means of dist elimination
are Iy the use of properly desizned exhaust ventilation svatems,  Since o many
instinces it is difficnlt, costly, and at times an snnecessary procedure to remove all
the dust in the vicinity of a4 worker, we need first 1o determine the mininng
atennt of @ certain dist which the worker e apparently tolerate with impunity.
Such mformation ¢ be made available by the tepe of stodies earried ong by the
Public Headth Service. For exinple, in the granite study already referred to, it
dust i the breathing devel of about 1 million particles per scubie oot (35 per cent
irce sthea). . .

Stadiea of dust removal devices wased i geanite cutting plants ar the time this
wark wis comducted showad that o Boear veloeite of LA ject per aninute 2s
wivasured by on anemometer at the face of the dusteremoval hood, would Leep the
dust b the breeathing Tevel to an amomnt less than 10 million particles per culie foot

A word shanld be said wmunin“ personal respivatory protectim s dusts,
ll has alreudy lu(n ~l|u\\n that in the use of |u|\lll\( Pressure respiratory devices
in sondhlasting, it is un;uu tant Lo lave a welladesipned device supplicd with about
6ocubie deet of dust-free air per ominute to 2ive full protection 1o the worker.
With reference to respirimturs-of the filter tvpe, there is still nuch to e aceamptished
i the desizn of an efticient and contiortable mask for continoons ose, OF wreat
vilie are standard ancthads for the testing of the eliciency of respiratory pro-
tection devices. Drinker advocates testing a device against the particabur duest
which the respivator s to enconnter. these tests to he miade both in the Tiborators
and under actual ndustrial conditions, He turther suggested that samne amparal
asency Should conduct such testz and certify the devices for industrial use. the
work buing dune on @ cost hasis. The Ul S0 Burcan of Mines has prepared such
a schedule for testing and approving rc\pn aors.

I wish to stress the importance of good houscheeping i the etffort G comnbug
the dust hazard,  Good housckeeping should aat ooty snpde the remonal of gecunme-
Leted dust abont a0 workvoomn but should atso vinbrace efficient muintenanee o
dust ramoval devices and respiratory protective cquipment,  Syefenslic inspection
uf all st suppression cquipanent shanld Be an axtomatic princiole i every dusty
inlustry rather tum the casnal attention which it now receives 1 many insgances,

Report of the Nominating Committee

The chaimman called for the report or the Nominating Connnittee at this point.
and pew orteers Jor the section o serve during the ensting vear were nominadcd
and ddected as gullows:
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