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THE TRANSACTIONS of the Twenty-third Annual Safe:y Con-
gress, National Safety Council, 1934, are published in (wo velumes. {
The first, containing the Genera) Sessions, the Special Subject Sessions,
and the Industrial Section Sessious, is presented herewitn. Ic is sup- 2
plemented by a smaller volume containing the sessions of the Street
and Highway Traffic Secdon, the Child Education Section, and Home
Safety. i

-

The large volume is being sent automatically to the Industrial mem-
bers of the Council; the smaller volume is sent automatically 1o mem- .

bers wha are beiieved to be chiefly interested in those sessions, It may
also be secured on gequest by other Cauncil members. -

For the benefit of many members wha have found it advantageous
to distribute copies of these TRANSACTIONS tfo supervisors, fore-
men and others among their personncl, who may keep them for contin-
uous reference, the following quandty prices are quoted: ! to 10 s o4
-copies of the large volume, $1.50 each; 11 copies and aver, £1.25 each. . TE
Capies of the smaller volume, $.50 each. i

THE PLAN OF .PUBLICATION is the same as that followed for

E ke LV

Cehanasanda,

: -
j the last three years. It is 2 condensed record. The papers of cach :_ .
q session or division of the Congress have heen assembled, cdited with N ‘:‘“
: care and discernment to eliminate extraneous matter and 2bbreviate =e
! the less esscngdal portions, and the concise remainder is presented for $ -
: study and reference. Although not “complete” in the sease tzat every =
. word is reproduced, it is an interesting and vaiuatle record waich e : bl
. phagizes the remorable parrs of each paper or address. The origina; ' :‘-’&
. manuscripts are on file in the Council Library, availanie for zdditonal ! —on
: refereace as desired, e
. Soc
. Although the National Safety Council endeavars to elimizate from Hiar
- discussion at its conventions maiters which are not pertineac to w5 Mies
purposes or waich are contrary to its policies, the Council cznnot ac- IAier
cept responsibility for the views expressed either in the pzpers pre- Wi

sented or the discussions thereon.

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

FRIDAY AFTERNOON SESSION
" October 5, 1624

¢sion devoted to a discussion of Dust in Iudusiry was called to order by
LK. eiter, Director, Industrial Hygiene Lahoratory, Employers Mual Lia-
blity Insirance Co., Milwaukes, who presided. Dr. Meiter briefly welcomed the
delegate; and then introduced the first speaker.

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

Direcio-, Saranac Laboratory for the Siudy of Tuberculosis, of the Edward 1.
Trudean Foundation, Saranac Lake, N. Y, )

The srezher said in part: LExperience has demonstrated that the fung tissues
g tobrrate very iarge amounts of most kinds of forcign dust particles without
serious nteriesence with function. The lung may be intensely pigmented by colored
dusts w 'k no svidence that respiration s impaired. 2ut dusts composed. in whole
of i1 pars. Af silica have been shown to be dangerous because they stuimuiate the
growsh of ‘e counective tissues of the lungs aond bring about the formation of scar

M destrovs the nermal elasticity cf tiie organ which is necessary sor

tissue, 0
respirat on and it thickens the delicate membranes so that a iree interchange ot
gasses 5 imoeded. Fortunately, tlhese results only follow the prolonged inbalation
of very farge quantities of silica.

(Experizients have demonstrated that the injection of silica into the tissues ot
the cells where the substance lodges and excites an inflammation.
¢ takes place a very dense and characteristic kind of scar tissue forms.
ceous dusts produce no inflammation and very little scar. [t has been
veh chanres do not follow the injection of silica unless the particles
© Lne. three microns or less in diameter, and unless enough of them jocalize

moone & \Vith larger particies the rate of reaction is so siow that little change
Ceurs =itiin a vear. As a general rule. the finer the particles. the more rapid the
Celluiar ~6nse. The reaction to fine silica begins within four or Ave hours and
W contitues jor a period of years.

I s ca is combined with bases in the form of siiicates. it rarely produces

and progressive changes. The silicate of macnesium, asbestos. does
stion af scoo—issue dn experimental animals and it the human lung,
er silicates are not generally recomuized as irritating.  Recently it has
that a hvdrated silicate of aluminum and potassivum, called sericite,
for most of the cases of silicosis. This silicate. a transiormed feldspar.
isciated with quartz aad it has been identified i the lungs of persons sai-

23
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_croach upon and compress the Iymphatic vessels. The dra
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fering from silicesis. However, at least two types ol sericite have failed to excue
significant changes when injected into ammals.  Fxperiments with this substance
are still in progress. Kaolin, an alumino-silicate of potash, has also produced quue
characteristic changes in the lungs of rabbits. But our presest knowledze does
not permit us to assume that silicates as a ciass will produce serious tssue damage.

Most observers naw believe 1har uncombined silicd. or quariz. is poisenous ta
the tissues because it is stowly dissaived i the fuids of iy. Certainiv the
majority of the experimental observations suggest a chemicai mjury, but it is diffi.
cult to understand how cuough of such an insoluble substance as quartz could be
dissolved withinn eight hours to produce 2 well marked, acute infammatien. [
solubility were tie only factor ont should discover a more active response aiter
the injection of the mare readily soluble silicates. but such i the case. Tor-
merfy it was held that silica prodnced its effect mechanically. The hard sharp
quartz particles were believed to abraid the lung suriaces and excue the forma-
tiant of scar tissue as a manitestation of heating. This theory 12 ro loneer tenabie
for when anin:als are injected with other hard. sharp particles Lke diamond, carbe-
rundum or aluminum oxide. there is no inflammation aud praciicaliy no focmation
of scar tissue. Ultimately it may be shown that the irritation of sidiea is due to
some unrecoguized property possibiv related to its atomic structure ' :

When quartz partcies are inhaled they produce threz specine efiects whichx are
not excited by any other tvpe of dust vet studied. They aiter e behavior of the
pulimonary phagocytes: they stimulate the formation of circumserihed nodules of scar
issue; and they subseyuently increase the suseeptiliility of the lunz 1o infection. espe-
ciaily tuberculous iniection.

Phapocytes that ingest too many quartz particles are killed by this ritating
substance. As the cells die they liberate their burden and several new phagocytes
come out to take it up again. Dy a repetition of this process enough phaz ]
accumulate 5o that many of them ingest only a dew particles, LUud i
stances the stimulus is not strong enough to kitl hut merciy acceierates the maot
of the cells. They nawrally tend to ieave the air spaces. aiter tie lymphatic ves-
sels and accwnulate in the Iymph nodes. This procese becomes more ranid under
the infuence of the irritating silica and very considerabie isubers of partici
are consequently lucalized i the nodes,

After six or eight vears the guariz in the uodes has caused 2 marked over-
growth af the fibrous elements in these structures,  Ultimately reaction deveions
to such an extent that the node is entirely replaced by & mass & coarse, glass
ussue fibres, often several times 3s jarge as the onival ~:mdc. cis nodnles

is choked and cfective removal of subsequently inhaled duse is
Dust now accumulates arommd the [vmph vessels and shests ol scar tissue devel
in this locatiou.

These prelimimary changes do not constitute the disease. s
onlvy the lvmphatic system. The respiratory tssues are not
It good stero N-ray fims these prodiminary chanees nay he s iized as 3 ;
ening ardl beading of the shadows cast by the bloud vessels w. e with a® wicen-
ing of the shadow of the root af the tung. The blood vesscls ars chickened becau
the most important lvmphatic vessels course through their v The beading
due to the minuie nadoie: of silicotic scar tissue in the lymai nedes within
lung,  The roat shaduw is widened because of the siticotic rez2ziom in the !
nudes i this locavon.

It still more Aust is iuhaled it can uo lnger be effecuvely -
the lymph vesse. The phagocytes now carry it into the wa
Oiten the cells zreun themselhves o nodules hut somerimes theyr
these keeations the :lica aeal imulates the formation ot
s a general thic ) :enta hetween the spaces an
the functional e whe fung.  This change se lv
as interchanze  wa- cmnet take olace throurh the tiickened
and the tissues e their sormal eizzticity, Legs involved air
walls streteh. teing the couditiom kiown as cmphyéem.
patible with ¢ ¢ respiration.

With the 1«

2l they invaive
recizlily 2 :
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fsease, sHICOSHIS. 15 said to begm. Ou the Nesav Gils such swdules cast cjear cut.
Jund dows. they inerease inowynber and size they biot omt the barmerhy
arcentuated linear :hadows ot the bluad vessels. In a well marked caze both Tung
seds may be wickly seeded with himdreds of sueh sharpiy denred. ruwied. nodslar
stadows. Where there is emphysema. often at the baszes. na warking: sre visicle -
s1d Gwe Ahm appears black.
The condition of silicosia is a progressive une and’ it continges (o develop after
a man s left his dusty occupation,  Sericus results oniv jolluw. however. when he
fezves with many noduies in the jung tissue iiself. As such nedules ingrease in size
thzy replace important functional ciements,  Obviousiy the contitued vrowth ot
oniy & few nodules situated in tie (vmphatic svstem could have littie ecriect other
than o increase the obstruction already present.
. The serious part of silicosis is its irequent complication by tubercuiosis. This
H Ay arise 1rom reactivauon of a nre-existant latent infection ot it may resuft from
: a new infection jrom witbout. The danger of infection increases with the amewnt
o silicosis present. The course of the infection i the silicatic §s usially chronic
and it often faiis 16 produce characteristic symptoms for mouths or years aiter s
cnset.  Many times it is accidenially discoversd m routine N-rav examination of
z-oups ol active workmen. However. evidences of disahility are much more marked
e silicotic individuals with infection tiian in those with uncompiicated discase, Occa-
sionally tuberculosis may run a very acute course i the silicotic subject but this is
also true in other persons. The cause of the susceptibility of the siicotic jung to
t:bercniosis is not periectly understood. but it would seem that the action of the
si:ica on the tissues creates a medium iavorable for the growth of the bacteria,
Tae twbercie bacilli mubtiply and a slowly progressive tissue reaction ensues, bot
the wsual clivieal symptoms of tuherculosis are often held in abeyvance for 2 long
time because the chances (or abserption of poisonous products of iniection are nuini-
m.eed by the abstructed lvmphatic system. it is also possible that some of these
peisons may he absorhed on the silica particles. as Commins has susoested. Ut
mitely the iniection gains the upper hand, symptoms deveiop and death {rom tuber-
crlesis cnsucs. . -
‘The ouly other type of dust genecalige reoognized #s & cRube of severz
pulmoenary infity i-Salios, cate wlomagnesterti.  This substance 15 Shrous
{ in character and is more readily solubie than quartz.  Apparently the proiective .
i Ly per respiratory mechanisms scem inadequate to prevent the inhalation Gl many .
y such fibres and even quite long oues mav penctrate into the finer hronchial tulwes, :
sese structures have irreguiarities in their walls which seem to hold the Rbrous .

-
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drsts. In tiis location the ashestos particles are surrounded and jneested bv phago- ¢
crtes. The cells do nat scem to he particuiarly irritated ior they are ot espe- ;

ciily numerous nor do they migrate rapidiv into clumps as <a the case o phago- i
t2s dealiiy with quartz. Apparently nest of. them carry their burden of nshestos
Fments directivy into the wails of the tubes in which they e, The ny 1T
ta:mg dust sets up a proiiferation of tite connective tissue cells in the wa
Wy in collar-fike thickening of the tubes. Contraction of the sew conuective tissue
r2rrows or closes the tube and thereby shuts off the ingress of air to the wore
pheral air spaces. These spaces then coilapse, a2 coundition knoewn as atelectasis.
iz an itself is a cause of fibrosis or scarring of ling tissue.  The result is a fibrosis
o1 numerous relatively small arcas in the lune due to the eollar-like coustricting
nbrosis ahout many small terminal broonchial tubes. The lymipihatic system seems 1o
little part in disposing of ashestos dust and very insienificant zmounts of this
it are found in the lymph nodes.

Not a few cases of ashestosis dic of tuberculosis or brenchopneumonia Liut the
grevalence of the inrmer nicction is probably much less common than in silicoss.
surveys of large groups of asbestas workers fail to reveal such a high incidence of
‘woerculosis as found in simifar studies on silica workers.

The ishalation oi uausual amounts of non-siticcous dusts apnarently fajls to pro-
re significant alterations it the g, It is of course possibie that injurious ones [
. ubtimately e discovered, hut ‘none are recognized today.  The non-siliceous :
eles enter the fung and are ingested by phagocytes as i the case f guartz. t
> celis are not stimwiated ts move very rapidly and az a consequence many  of
T oremain within the 29r spaces for a long time.  Somwe. jarticularly thase con-
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taming relatively fow particles, make their way
mulate in the lymph nodes. Ia sutheient co
mixed with smail amounts of silica,
mflammartion. But this reaction r
nodes and about the lymphatic vessels.
black from coal or req from iron, but th
feres with function. The susceptibii

they set up a low grade, nou-progressive enroc

€Te is 20 fermation of scar tissue that
Lty 1o tubercuilosis of the person witlh sock N
mentation is not increzsed bus it is appareatly quite definite that pnewirons
unduly prevalent in ceal miners and that chronic bronchitis results feom the i

tion of cement. The X-ray films of men working in nou-siliceous dusts s

nothing at all or a more or less marked accentuation of the linear shadaws cze
the blood vesseis. This, of course, is due tg

the lymphatic triunks ig walls of bload vessels.

The effects of mixtures of free silica and non-siliceous
defined and should rective more serious attentjon, It
as has been done in the past, that the pon-siliccous substances secve only as

diluents and that oniv the quartz component of a dust is of significance.  Expes
mental asd clinical data ar

dusts may materially modify the action of quartz, hoth in

silica and hematite dust for eight hours a day

shown not even the slightest indication of nodule formation in the lung, wherzs
pure quartz dust, inhaled for oniy two hours a day, produces definite nodulaticn, ;-
also seems to be true that animals inhaling such a mixture are much less suscent’
to tuberculosis than those exposed to pure quartz. [y the case of the human :
miner, some lungs show definite silicotic nodufation, others only a very f{ew no-
and many no nedules ar ai). All exhibit heavy deposits of -iron particles wiws
cellular connective tissue reaction. \When these findings can be correlated
chemical analysis of the lucg tissues and the approximate amount of rock w:
which these miners have periormed, some relationship between the exposurs o3
silica and the fibrous nodule formation may be established. Tuberculosis i 1o
ircn miners is apparentiy less prevalent and much less severe than in nean ey A
ta pure silica. \What has been sajd of iron miners is also cobably true of jo
workers and coal miners. [p s generally sccented that men in the latter eccun:
have less tuberculasis than the average ‘far the age period: Cummiins balieves
they have the infection but that it is so atvpical and benigs in its manitestas - .
that it eseapes diagncsis.

Mention should aiso be made of mixed dysts tike certain slates and
containing large amounts of free silica in combination with siiicates. Experime
these substances behave atypicaily and de not produce nodular fihcosis unless the-
is complicating iniection. The S3me mav alse be true in human beings, Unquex
tionably such dusts are capable of producing trpical silicotic nodules and they 2
dispose to tuberculosis. rom 2 theoretizal siandpoint they should receive
more intensive study to clariiy our views on the whole subject. At the nresent
it appears that the action of their quartz component s modified and partially
tralized by the other substances which they ecntain.

over a peried of 14 months hac

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

By STUART W. GURNEY ang DAVID 8. BEYER T

Liberty Mutual Insurance Company, Boston

The speaker said in part: A number nf gur
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wems ifl-advized, since 2 study of wet and dry grinding in Connecticut by
v and Greenburg bas shown that the application of water dres not by any
—ex0s riminate the dust hazard,

It rway be remarked thar. with evervthing else equal, a hich static suction will
: her velocity at the pont of origsn of the dust, fume or gas than a low
. s aicue 13 not a measure of the ceffectivencss of any exbaust system.
Wiscons'n has adopted the principle of speciiving a iimit to the number of dust
carticle. of reipirabie size per cubic foot of air. Nifter all, this i3 what we are
primari'y interested in, to keep the dust contamination down to 2 point where it
wiii ne be harmiul, . ..
These variations and conflicting provisions in state codes merely redect the gen-
eral lacy of awmforuative standards. Tt is accordingly fortunate that definite steps
are_fov heing taken by the American Standards Association to develop the proper
tasis_icy such endes. There are rwo comniittees working on this problem: the
Ventilation Code Committee, sponsored by the American Society of Heating & Ven-
dlating Engineers. and the Exhaust Code Committee, sponsored by the Inter.
ezaonal Associaiion of Industrial Accident Boards and Cemmissions. It is alsg
aragedl to appoint sub-committees to take up fAve specific subjects: Abrasive
cleaving. chromium plating, granite cutting. rock drilling, and spray coating. Lif
addirion. a Sub-Comimitiee on Fundamental Principles of Design and Operation 2nd
Maintenance of Exitaust Systems will be appointed,

The two mast imporiant considerations in an efective exhaust system arc:

I Velocity of air flow: 2. Arrangement of the inlets (from the standpoint of near-
zess to ihe dust source, shape, ete.).

Maay an instailarion that is otherwise all right fails 10 remove the dust success-
tlly merely because there is not enough air being drawn through the system. In
2 series of tests that were conducted under zctual working conditions by Theodore .
F. Hatch, Department of Industrial Hygiene, Harvard School of Public Health.
# machine used ia dressing stone was employed, and it was noted that with an air
fow through the hood of 230 cubic iest per minute, there were over one hundred
ndlion dust partigies in the surrounding air. When the air fAow was increased to
a lirde over 220 cubic feet per minwse. the dust conceatrstion had dropped to forty
willion, a marked improvement. s the air flow was further increased, the drop
2 dest concentraiion was relatively slower. and it took a volume of about 380 cubic
feet per minute te bring the dust concentration down to ten or fifteen nillion particles
per cubiz foot. which was considered reasonably safe for this tvpe of dust.

It is accordingly pessibie sometimes to take an installation that is not satis-
Actery and, Ho:ae remainder of the system is well designed, by merely speeding
m the Fower nr 2dding a larger ene. to bring about the desired results.

Anoter very important considerztion is to get the indets of the exhaust system
25 close as possible 10 the source of the dust. The drop in efficiency as we et
fucther L.oway frem the inlet is really surprising to one who has not studied the prin-
cales invelved. It should be temembered that if we have the open end of an ex-
baust pine or air duct in operation. the air tends to Aow in from all sides, even
from beliind the cpening.  As we move away from the end of the pipe, the veiocity

rapidiv, so that even 3zt a distance of five inches from the hood the
velocity may be iess than 10 per camt of that right at the hood inlet. This is the
most i sideration to keep in mind and one which is frecuentiy Jost siziit
i igning exianst systems. 1t is not uncommoen to see an exhaust inlet a few
inches ir diameter with which the person making the instaliation hoped to draw
dust irnes a dictance of several feet, but the air flow even a foot or twe away from
the eatringe to the inlet may be negligible. ’
. Siill another important considerazion baving 10 do with the design of the inlet.
15 the zddition o a fAange. The eZect of this Aange is to cut down the air that
would fiow in irem behind the opening, thus drawisg it nearly 2!l from the iront.
Thus the efficiency of the system is substantially increased and the scope of the ex-
Aust exzanded apprecidbly, without increasing the power consumption or otherwise
adding to the exsense of keeping un. the svstem.
. Therc are 2’ other consideratizns of perhaps lesser importance. For example.
Arcannot he Uouiled” feom A distanze hy merely dirceting an exhaust pipe toward
the waint in questinn, but it can be “rushed” or blown, directionaily, inr n consider-
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able distance. This principle may be used advantagenusiy n directing the du
toward the opening of the exhaust inlet and thus getting the desited results wis
a2 lower exhaust velocity and power consumption tiian would be required it suetic
alone were depended upon. This principle has been appiied cfectvely in drillir
material containing ashestos, where the oxhaust inlet is placed at one side of ¢
drill and a smail air jet ar the opposite side of the drill, blowing across the tabi
turns the particies that would Ay out from this side and directs them back im
the exbaust system. It is aiso being applied to fcundry shake-out work.

Other considerations in designing exhaust systems include the climination «
unnecessary bends or curves. the provision of clean-out doors. and the proper cot
struction of joints. \Where there is a general ventilating instaiiation and one ¢r oot
exhaust systems. care must he taken (0 see (hat they do not conflict witk eacs cthe:

After an exhaust system has been instalied it should be tested by taking acnu
dust counts to see that the dust is really being cut down to the desired powit, an
such counts should be taken at intervais after tie iastallaticn has been made t
see that it is sull fuuctioniag property, '

The fact that the dust particles that cause the trouble are 50 small thsr the
are invisible uader ordinary conditions (iess than 19 microns or 230h o7 2
inch in diameter) often makes it hard to convinee the practical plant manager tha
there is any dust present; it also makes it impossible to tell, withour the use of spe
cial instruments, whether the completed exhaust system is actoally removicg the
dust.

It might seem like an insult to one’s intelligence to say that aifter an ex:zus
svstem has once been installed it should be maittained in cood operating conditon
However, the numerous cases ove encounters in the plants where s vbvios: reces
sity is not carried out. indicates that it is realiy one of the major considerstices i
connection with the elimination of dust or fumes. Cases are not wnknown whert
the blower has in some manner become reversed so that the air s heing ¢
and diffusing the dust, rather than drawing it in: other instances
ciency of the system has been lowered or jts value nudlifed by
connection or wearing out of the piping, ete., are all toc comuw

One concern. of which the writess have kuowiedge, bas a “U™ 1uhe permaneniiv
installed in one of its main exhaust systems so that the foreman e safety
tefl at a glance whether there are any changes that would indicate a break—ra= in
the system. Al such installations should have rezulac inspection: Sy seme ¢lmpe
tent person 2s & routine part of their upkeep.

It will he :uMcient here to discuss respiratory  equipnient
simplest form . this equipment is the Rlter respirator.  Such
definite value i.r temperary use such as sweeping up. cicaningr
materials, etc.. Lot they reguice careiud fitting and constant superyisi
they. are being «-apesly used.

It is our nion. aiter watching the sincere efiorts in a numssc of Ma
enforce the use of these tesprrators, that it is rather impracticable 1. :
10 be used on {uli-time operation. One notices the men. under
surreptitionsly sushing the respirator aside and gasping in iree ai
of water, Certainly, if thev are to be used any counsicderabie lenz
quent rest pericds ¢hould be allowed where the nien ean get out
tor a few minuzies reireshment.

n

N

There are alse the large air-fed helmats, with which most oi wsoare | p

used for sandt n2. etc.. whick have been carried t a hizh sz of &
tor the purpases o which they are adapted.

We beiteve. “much mare wse could he wade adv
tvpe of appar idway between the Eiter respirator
helmet. namely. -ted respirator which eoverss the neoe
leaves the res the fage exposed. With a lighe hose at
oifers consider yreedean of moverent. and if air outicts
hose couldl he « u one cutlet to ancther
practicable ta a comsideralie arex. They adnrd
pure arosup) ot cossive weiht and withet the et
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—e Medical Supervision of Workers Exposed to Dust

By W. ]. McCONNELL, M.D.

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

veaker said in part:  The harmiuiness of dusts varies widely in accord-
the physical and chenucal natures oi cach iwlividual substance.  Ceriain

T

anen Wil

ducz are soiubie or slightiy <aluble in tie body fiuids and their harmiul cffects are
aropertical te the toxicity of the compounds formed. Lead. mercury, and arsenie

Sre exaniples of poisonous dust. Otlier dusts exert their harmivl cfiects jocaliy

oy and mucous membranes and throuwh irritation to the respicatary paRssages.
Caremic acid and alkaiies are examples. Attention recently has been called to the
pradzbiy harmiul cfiect of dusts arishg itom radio-active ores. A dourth group
of émte which are insoluble or very difically soluble in the body Auids may nitiate
pacmrul pathelogical iung conditions. These may be subdivided into nou-fibrosis
20l abresis producing dusts. The organic dusts, mainly the vegetable fibers, such
3§ mOtor, jute, hemp, etq, are non-fibrosis oroducing dusts. The fbrosis producing
dnss are limited, so iar as we have evidence, to a few of the inorganic mineral
duss. such as iree silica, crvetalline silicon, quartz, and certain combined siticates.
Of se dibrosis produging dosts, those Laving a high percentage of free silica are
adz=Ted + the Jnost important because exposure over a period of vears to such
dmses distinctly predisposes the individual tw tuberculosis.
The sficctiveness of dust control mieasures in preventing  diseases produced by
; dusss can be determined only by ecareiul physical examination of the workers so
exmesed under the guidance oi competent medical supervision, The henefits which
acome to the compluver and employee, aiixe. as A resuit of the physical examinatiot
oi 71 applicants for employment, a$ well as periodical examination of those already
ewmged, would indicate very careiul consideration by industry of a program for

ol of sickness.  Such a procedure protects the cmplover from engaging an

opasn already physically or mentally impaired whe. later may claim disability

i ccadition cither nat associated with employment or contracted during a pre-
. wioms emplovment,  The applicant's physical and mental cowdition is established
aed by «ceping record of his subsequent illuesses and accidents, the question of re-
spazibility for injuries and sickness need never arise.

The applicant is protected from enzaming in work for which he is plivsicaliy
T acapred which, if usdertaken, might easily bring about serious impairment of
B heath., Tor example. an applicant with an arrested  tuberculosis who sceks

2 i a certain dusty eccupation, il allowed to engage in such work might readily
quwert an inactive tubercuicsis into zn active one: thereby endavgering life or
3t Tanst sericusly impairivg the applicant’s future efliciency and caring canacity.
Wherea; the sune applicart i assigned o a pesition thzt invalves no such o8-
posre, mmight be cxpected 19 continue for vears as a useiul and productive work-
. " "he examination of zpplicants {ur employment likewise protects those that
are alrezdy employed from the risks of communicable discases such as tuberculosis
and vazious acute respiratory and other infections beiug troduced into their midst
by 3 ncwwv applicant.

 Many of the younger individuals who seek employment have never hefore Te-
cered a thorough physical examinating and consequently arg unaware of the de-
‘oo from which they sufier. As a result of physical cxaminatious. nwany defects
are fuchied which may be removed ar corrected beiore they have causcdl irreparable
damame therehy increasing the_efficiency of the warker aind often averting definite

aed Boaliv cironic diseases. Furthermiare, incipient tubercuiosis. unsuspected  dis-
zases of the heart. kidnevs, and a heoit of other discases af a similar nature, are
‘ad and the applicant referred for proper medicat care and treatment which
se aneht have beent 7 :stponed il too Tate.

A sven more smportance than the injtial physical examination of applicants is
Cie perisdic examination ard care of «id emplovees hy an industry. Such a pro-
G e serves, to check the efficiency «f preventive micasures desizned to prevent
wrspational discases. [t oiers the mest cffective way of controlling the health of
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large groups of workers by discovering early not only occupatienal diseases,
araay other conditions that po undiscovered until the worker s acuteiy il eor
comes disabled. Ti the various contagious conditions go unrecognized others
conie infected, thereny CRusing serious ecanomic loss, as well as endangering
health of .2 group of individuais. :

The iniormation obtained from physical examinations aford; tie medical cree—.
visor the opportunity to piake certain ti:at empioyees are engaged in suitabie wees
out af which they are gefting maximum results, (o correet the effects of undue ax-
posure to harmiul environmental condivons, and generally 1o lessen all cem—
tional hazards. As a public health measure, it is npossible to over-esiimaze
value of periodic examinations jn estabiishing nterest in sickness prevention,

The set-up of a proper progranm for medicai control of workers exposed to czsz
depends upon the number of employees involved and individual plant conditr==,
A series of articles under the titie of “The Medica! Departiment Mamial" e
Hart E. Fisher. appearing in current numbers of “Tudusteial Medicine,” gives 3 ¢
prehensive account of the arganization and operation of a medicat department,

L The estabiishment of a medical department with adequate facilities anc soac.
ical personnel who have qualified in the Seld of industrial medicine, A firocas:
avalysis of afl operations i the piant shouid be made and the medicat supera:
should list all possible health hazards and familiarize himself with their rRTE
logical eflects. i pecessary, he should tonduct rescarch studies ta determipe 2o
harmiul efects of new substances jntroduced into nlant processes about witigh Hole
is known. In cooneration with other departments. he should investigate the exaemr
of the hazatds and devise measures of centrol, .

2. The routine exaniination of ajl zpplicants for employment. The procei—=
should include a detaiterd history of the applicant's previous illnesses and acode—s
ciassified under ¢a) diseases of childhood, () genera! infections diseases, -
respiratory diseases, (d) venerea] discases. and fe) accidents and resulting phyei=s
defects. A detailed History af previogs occupations enaaged in is very impors=z.
A mere statement of the type of industry i whiciy the anplican: was engane:
slight value. il any, The exact duties periormed in each occupation shouid
noted and information ascertained as to the prabahle lenath of exposure fo ha
ous substances. Aiter the history has heen taken and a3 phatosvaph for jdens
tion purposes (if part of routine} js made. the applicant shoul! he directed to
examining room where he s instructed ta remove Lis clothing int nhvsical e-
ation.  This examination shayld be made as complete as is considered neces.
fo determine the apnlicant's phiysical condition.

If tire anplicant has been or wiil be exposed 1o dusts whick nduce lune
eases, an N-ray picture of the ciiest is an important part of the examination.
part of the examination may be referrad to an experienced  roentoonslemie
the value of this method of dizmiasis depends swon the tipe i metuees taken
the experience of the reader who ntervrets them.  The examining  physician
nay need  additional infarmation obtained by laboratary anakbvees af the 1 :
smatung, and the urine.  These aide to diageosis stould he provided or made 227 -
ale when desirabie.

3. The rating and mMacement af applicants.  In coaperation with the perecmm.a
department. the apalicant shouid he rateel anet placed, not only an is trainine =7
past experiences. hut aiso an his physical and mental abitities tn fill vacancies oc
ring from time fo time. The record of s physical and menta! examination E
he the confidential rrenerty of the medical denartment,

Perindical physical examinations, The frequency of pecindical examis
necessarily must decond tpen individual cirrumstances according to ie nees
such examinations 2: determined iy the supervising phyvsician, Where
examinations are maude for the first time, the employees of lope sanding
ziven ample exnlanaring o the henefits o sueh examinations and he wiven
anees that their johs are secure,

3 Provision fac the isahled. Fmnlovens wha develap dizahilitie: durin
eourse of emnplaymen: shearld he re-assiancd In accupations whick will nat
with or acoravawe e riisabilisy, ar tiwy cheuid he neavided for fn ather wavs,
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the manuiacturer. It is not eftough to say in a code that certain hazards mus: BK S
’l)c permitted; the code must specity the acwual type of safety deviee to elimitate t=-
hazard,

Specifications for safety devices should be set up by competent and experietzmd
engineers or safety directors. These specifications shauld be largeiy wniform so ==
as it is possible. There is no reason why one state should require 53,0 poizds
tensile swrength in a2 window cleaning device and ancther state should recuire GALCHD
pounds tensile strength. If $3.000 pounds tensile strength is sate for a map's 5
11 o0& state it should be safe for a man's life i all states.  Maauiacturers of saismr
cquipment should sec to it that the states adopt 2 uniiorm standard in saiety ecmo-
ment. . '

Safety devices in the shop have an almast incaiculable visual value to cnolorees,
The very sight of guards brings to ticir minds the thought of the emplover’; fa=e-
ing and willingness to prevent accidents wherever possibie.  The emploves ==
sec any proof of momey spent by his employer when it is expended mersiv iip
oral sajety directions, meetings of committess or engincers; but there is 1 tichim
presence of the employer's interest shown in every safegrard used in a shon.

Again there is an added gain in the mental reaction of the cemployes 10 2 well
guarded shop. Ta illustrate, we are prone to be careless in our personal hots
it we work or frequent a carelessly kept workreom or office; We do not ==4£
throwing a cigaret butt er 2 paper on the flocr of a dicty room ar office, bt e
hesitate twice before doing s0 on a floor of a scrupulously ciean and well-keot rocer.
T believe that in 2 well guarded shop, the moaral and mental stimulant (o beccrme
a safe worker is greatly accentuated due to grarding and that we can expea ==
workers to react by conducting themselves as safe workmen.

There are plenty of instasices where proof can be obtained as to the vaige .-
safety devices in accident prevention. A short time ag0 a project was compiems
within our own state, in the natuce of road building, iasting only a few weeks, z=d
vet during that time thirty-six pairs of goggles worn by the workmen were brower
Had these goggles not been worn, there is no question but tivas thicty-six persa=
would have had eve injuries resuiting probably in the loss of eyes to SOmC¢ of the.
‘At the Greater New Yeork Saiety Congress held last winter, staiistics were co—-
lated to the efiect that the l0ss of an cve eatailed a monetary loss of anprexfrzis s
£12.000. In the instance I speak of, the wearing of thirty-six pairs of goryier =-
sured a possible money saving of some $432,000.

In the olden days the operator of a mill expected accidents just as surelr as =
expected breakdowns in his machinery. The situation s djferent naw, how z
an accident in a mill means an investigation as to it cause. a cigid ing
somebody’s carefessness. and in most cases. a2 ponisiment for the man in
the operazion because of the aceident. All we need o do to size up the
safety devices is to imagine what industry wouid be like teday if all our
devices and saie.practices were abolished and manufacturing plants returned ta
former careless state of vears ago.

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

Industrial Relations and Employment Department, Union Carbide Compa=r.
New York City

zeaker said in part: In a recem publication of the Industrial Comrs
ier the heading “The Destructive Big Six.” [ And the soliowing:
“An amaivsis of occupatic injuries in Ol 10 1923 sttows that a lar
centage %0 the total oi Ll o P i industry are directly traceable to six
causes. Tre mast prolific sousce of njuries o industria! warkers s that of
whiects. This cause is charsed with 26 per cent of the total injury claims o

$IX cavses fof the vear 1033, Next in accidcmwgm - Bmachinery, with 22 e
13 RTINS MR TR it < gt (20
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!otools mext per emnt.  Falis of persens, while fourth in order of
ith 14 per :nndead in severity.  Steppng upon or striking against
[ wat “:rocent; and the operation of industrizl motor vehicles
not dire€iiv raiated to our subject) is sixth with § per cent. In sum-
amzr ip the (933 totals thiese six causes, it is found that they were accountable

’ ie wver 73 per cent of 27 injury claims Ated. jor over 44 per cent of all Zatalities, )
L zporoximately 80 par cent of all nermanent disability cases: and were charged :
x= a time luss of over I per ceut of the total ior all causss.”

Do of the major «¢ rations in the design of protective ciothing for special
weex, i2 addition o the anical featuras of such ciothing and equipment. is that
& t=e materials with w they are made. A specialist in the design of safery
yrace. offers the foilowinz comments: . .

“Primarily, tiree types of material are used in the manniacture of saiety ap-
qz»i, These are leatiwer, ashestos, and fireproof duck. Duck cof this kind should
r=iiv be called “fame-priof”  Flame-proof duck when exposed to flame or fire,
mocz 3t Righ temperatures. will not ignite.  There will, however, be a process of
axxiaticn which will evertually consume the cotton in the duck. Fireproof duck
& me cheaper of the throe substances ordinarily uvsed and is suitable where the
szmrd encountered does ot require impervious protection.  Asbestos, the second
maerial, is aiso cominenls used in the manufacture of protective clothing. Many
preuie think that asbestos :s a heat insulator, while actualiy it is 2 heat conductor.
Asestys can be compares ia this relaten to any other mineral and whiie it will not
amine: heat as veadily z: metal, it certainly will conduct some heat. Such equip-
mer “herefore. should nite some heat insulation, as for example. a cotton lining
iz 1n asbestos glove. Astestos, of course, is absolutely Aireproof. The third material
cmmenty used mn the maTwacture of protective clothing is leather, which for mst
- sy apparel is horserile or cowhide. Leather can be cither grain or split
lzaZer © The grain leathss is comparable to the tough outer laver of skin, while
e split leather can he c:mpared to the bottom Iaver of skin, In tanning leather
% 3 roeassary to use ol While there must be a certain amount of oil i the
Tocer the buyer of pretsmive apparel must be careful that there is not too much
off m i, since such leaifan, when used near hot operations, deteriorates rapidiy.”

fa the estimation of 1735 specialist, leather is the hest article for all-round wear :
aé hird usage. He beleves. for example. that a leather leaging should out- B

.

wzme w1 Jeast three Arertaof duck leggings. and from twe aud a hali to three *
asestos legmings. This reme comparison appiies to ieather gloves, He recommends
avmr cather for all geoemal purposes except those where its weight will defeat .
" #s paruose by tiring the wizr or making him too bot while working.
Mary types of specizllr designed protective clothing are made of rubber, or of
& ezmposition of seme cinir material with rubber.  Such equipment is asvalfy de- : .
nzmed for protection in Iwnection with operations involving hazards hecause of . ’
L acriE. ‘umes and vapors. ~ork i wet areas, and thcce operations invelving the ?, ’
FanTing of licwids. S [ rubber protective clothing aud eguipment has been g

deetmed for electrical

o, Jiats, and line co

= protecters.

Teit is used in some

cwheen he use of clothi

siradle. One  industrial

®L prassed felt to make

tecmnse of its protective

TH: waterial is pure we

e of its low thers

sle=iy and without flame
Zeicsring to the first wwo -sections of our subject, without attempting to go

ame the physical detaiis @i material requirements and mechanical design, tet us

@y that protective clothins for the feet and legs of industrial workers would in-

€wie sioes. toe guards. coats. lepgings. knee pads, thigh guards, and aprons, for

“Forooperations.  In preiesing the hands and arms safety gloves, hand rads, mit-

s frger cots, arm proiwtors, sleeves. jackets. and the like are commonly used. -

Lz zddition, for compiete :3dy protection, are found protective suits, consisting of

s and inciude rubber gléves. hoots, overshoes, sleeves,
7 material. such as blankets, line hose, insulator hoods

s of protective clothing as 2 protection against heat,
de from fireproof duck. ashestos or leather is not de-
neern having electric {urnace operations wuses paper-
otective jackets and trousers for its furnace operators,
tures, comiort of the wearer. and relatively low cost.
feit and offers zood protection from radiated heat on
ai-conductivity: shile it wiil burn, it will do so very

-
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jackets and pants, or complete jumper suits. Protective ointments are zlso vsed
for the skin in operations ivolving acids, fumes and vapors.

The third division of our subject. for protecting the face and head of industriat
workers, is*dne which is receiving increasing attenticn because ¢f the hazards in-
volving the eyes and respiratory orgaus. \While eyeé protectian has long been 3
pact of industrial accident prevention work. the necessity for the use of nogyics s
not fully recognized since we learn from the National Safery Councii that there
were 300,000 industrial iujurics to the eves in the United States tast VEar, cach re.
sulting in at feast oune day aof disability. Qf this number 70.000 wera compensable
cases, which means seven days or more of lost time, for which the average fos:
was $375, and 8125 additional for medical cost. In 2000 cases there was com-
plete loss of vision in onec eve. while 73 persons lost the vision of both eves. The
total estimated loss of 3,600.000 days per year from work was attended with 3 tota!
cost in time lost, compensation and medical bills of approximately Aity milliors of
dallars.

Perhaps the most authoritative seurce of valuable information for safety engi.
neers at this time conceroing the protection of face and head of industrial workers
is the head and eve safety code. which is now being revised under the supervision
of the American Standards Association. The title of this code is being changed

to the “American Standard Saiety Code for Protection to Heads, Fycs and Respira- -

tory Organs.” A study of the code's revisions. even in its present teniative form,
will be of great value in the individual's consideration of our stbjecr; and o jis
final form, when published. will be of inestimable value.

Of special interest ace the following requirements for respiratars and §as masks,

as proposed in the revised ccde:

Requirements for Respirators and Gas Masks

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

“The respirator shall be so designed and constructed that, when it is worn i
its proper position. it will permit oniv air which has passed through the flier
to enter the mouth or nestrils of the wearer. The material used jor the budy
of the respirator shall be such as to combine mechanical strength and lishiness of
weight.  The respirator shall be comiortable to wear and shail ot impede fres
action by the wearer. The facial contact edge of the respirator hody shall nat

irritate the skin of the wearer and shall not allow leakage of unfilicred air. If .

rubber is used, the rubber compound shall be free from lead and miveral sulphates.
If used in work requiring goggles, the respirator when in place on the waarer
shall permit the use of varicus types of gogeles without impairicg the efectiveness
of either the goggles or the respirator, or the gonggles mav be permanently attached
ta the respirator. An outomatic exhalation valve is optional.

“The gas mask is permissibie for limited exposure. For hisher concentrations
and for longer exposurcs to any gas. 2 hose mask. or 2 heod with positive air
supply may be used.

“The hose mask shall Le of such design and construction as to completele
protect the respiratory orzass of the wearer from toxic gas and dust. and make 2
gas-tight fit when in its proper position on the wearer, )

“Canister type gas masks shall be of such design and construction as to protest
the eves and respiratory orzans of the wearer trom acid and oreanic vapors. am-
wonia. carbon mounxide, duas. smokes. and mists, either sigly or in combination.
where the oxvgen content «f the susrounding atmosphere is not less than 16 pes
cent.  In places where only ron-irritast gases. such as carpon monoxide. arc present
the eyes need not he covered.  Gas wasks shall he of such desten as 1o Sustre 3
gas-tzint it when in proper positics an the wearer, Cartridye-tipe masks shal
meet all requirements for ite canis type except as to canister. connedting tobe
and body harness.”

Among the devices desivnad ior tze protection of the individual worker azams
dusts, by far the most in i positive pressure respirator.  in partieslas
dugty operations. such as <z and metai grinding. where the particles
injure the face. the helmer vpe af respicator is AMhatgen Azpenal 2
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crovided with an adequate aiv

soer, ot s eesential that the apprrams L

a1 (rowm & pure. dust-iree samrce.  S.ome authorities recommend as
¢ cubic leet per minute, while otirers 272 < the opivion that respirators
o maedern principles are eficient wrnen used with hut one or two
¢ of air per minute. The sotres ot air iv is equially important. The
irequently niade of taking the ar d from a compressed air iine
coviding the air intake (o compressors a flter capable of removing
Gust partcies.  Sometimes the air of the compressed air line is wet and
cnere may be a possibility of carbou w ide poisoning due to oil being
Lorned in & reciprocating pistan-type oo maressor.  The air, under these

is unsuited for use in the respirator it becontes necessary 10 install
2l rotary compressor blower, supplied irom a clean source of air.  This

=

ors should be selected for their comicrt to the wearer and for their
¢ efficiency. The manuiacturer should be required to submit a iaboratory
= of the efficieney of his device, for the purpose selected. Although respirators
never be regarded as substitutes icr jocal exhamst ventilation, they provide
Sie means of protection for- workmen ensaged in dusty operations carvied
: cecasionally or for short periods of time. The positive air pressure type of
1TRrof, unicrtunateiy, cannot be worn by workers engaged in operations requiring
an to move about unhampered by zir hose.  The only available protection
warker wnder these conditious is to wear a respirator with a Altering
—» 3 fibre or tissue. Only those types wiich have heen demonstrated 0
s the necessary BHltering medium to give safcient protection against fine
should be selected.
importance of the use of the positive frassure respirator in dusty work
ziZons is flustrated by the results of an anziysis conducted by Dr. Leonard
Greburz and Charles Pierce, of the Laboratory of Hygiene at Yale University,
4 menection with the study of the subject of “Veatilation and Its Relation to the
ool of Dust. Gases and Fumes.”” They fours that air drawn from a cabinet
rmimine 61 millions of dust particles per cubic ioot retained four and one-half
T pacticies per cubic fvet when drawn through”a respirflor; two million
Jmades were ddrawn through helmet and respiraisr: four-tenths of one million of
txe partizies per cubic foot were drawn through helmet with positive air pressure;
Fut ~wo-tenths of one million were drawn <arough a respirator and helmet
clive air pressure.  This demonstrates conciusively that a2 respirater alone
lions in cHectiveness when used in heavy concentrations. The reason for
433 ack of satisiaction arises irom the fact that 12 §t of the respirator to the face
‘t =mde Sy soit rubber which, even though the hest available, is not air tight when
%t vearer is working, Where dust exists which cannot be otherwise controlled,
szt | ratection can be obtained through the of respirators: however. if
: his, a positive pressure helmet system iiopid be insialled, since it gives
i cunplete protection.

g3

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

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

The speaker said in part: I am convinced thii a combination of education and
cquipment is essential for accident preve work. The use of protective
ant casnot prevent all accidents, nor can ti¢ training of emplovens prevent
rats.  No matter how proficient employez: may become in the perfornunce
. they must not lose sight of the fact :z:3t certain hazards and couditions
¢ protective equipment. - .
= order to determine just what equipment muiz be used, it is necessary to study
experience in each class of work. If it is i2und that men engaged o certan
o werk are prane 1o receive injuries to c:rain parts of the body. even in

TN

’.

melwd is appiicabie particularly to plants £yt equipped with compressed air.
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Accident Prevention Equipment
Manufacturers’ Section

Officers 1933.34

; " Nt Safety Equipment Service Company, Cleveland.
Chio. :

Pice-Chairman—I. W. Muraso, Industrial Gloves Corparation, Daaville. III.
Secretary—Geoner. S, Sy L, Saiety First Supply Company, Pittshurgh, Pa,
Treasurer—L. J. Bowxer. Mine Saiety Appliances Company. Pittshurgh, Pa.

Esecutive Commtittee at Largem—
. E W. BriLaso, E.

Freoerick W AILERT,
Cuaress H. Gawn

D. Builard Company, San Francisco, Calif.
Pulmosan Safety Eqtipment Carporation, Brookiyz,
AWAY, American Optical Company, Southbridge, Mass.

N.Y.

————————

BUSINESS SESSION
Septemnber 30, 1934

al business meeting of the Accident Preventiag Egunipment M anpfac-
tion was called ta order aiter a pleasant dinner by General Chairman
Buell v\, Nutt, Safety Equipment Service Company, Cleveland. whg presided,  Re-
POts were heard from the General Chairman and the Chairmen of Standing Com-
Mittees on activities during the past year, The report of the Nominating Ceramittee

. .:;35. }{Icn called far, and new officers ior the Secticn were nominated and eiected
: 16]lows ;

C haI ;’;‘mq;; —Irwein W, )

The annu
turers” Seeq

il lillard. Secretary,
“ville,

veLa an :~-Geo e Shull, Pr esitlent. Jafety LLIE) S Iy Co Brady B dg N
. / tee-C Qman 3 S H [ Sa ty Fiest Sup o d
P corg P!y

et —Willjam  \Wahlert, Pulwo:an Safery
L Brookivn, NoY.

73 F"“"-“""i’“:w—!.. E. Dickson. Vice-President, Standard” Safety  Equipmen: Co.,
250 Wacker Drive, Chicaza, {31
ST Conttsen e Latirne :—
I T .R}'a[-l,h V-Pres.. Mine saiey Applianees Co., 201 X. Draddock, Litts-
dran, a.
- R Davis, President, Davie Finerowees
S Yl Citv,

Industrial Glaves Corporaticr, Dan-

Eynipment Corp., 176 Tuhnson
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R. T. Solensten, \"-Pres. Elliott Sesvice Cmr}pany. 242 WL 35th 8
York City.

B. \W. Nutt, President, <2

Ave, NE, Cleveiand. O,

SDIOURNMENT

iety Equipment Service Companv, 1228 St Clair

Accident Prevention Equipment
Manufacturers

Whoe Made Exhibits at the Twenty-Third Annual Safety Congress
and Expesition. Statler and Cleveland Hotels.
Cleveland, Ohiec, October 1-5, 1934

American-La France & Foamite Iadustries, Inc, Elmira, New York
Fire protection equipment

American  Optical Company, Seuthbridge, Massachusetss
Industrial eye protection service

Bendix Protducts Corporation. South Bend. Indiana
Automotive testing cquipment

Robert A. Bernhard, Rechester, New York
Saf-T-top applicator bottles ‘or antiseptics
Bivpey & Smith Company, New York City
Emulsified carbon black for concrete pavements
Bishinger-Koehler AManufacturins Con
Oxygen cquipment products
Eradley Washiountain Compary. Milwaukee, Wisconsin
Group washing equipment
Brown Shoe Company, St. Lo
Salety Toe Shoes
R. H. Buhrke Company, Chicaze. lliinois
Salety beits, straps, buckets. and toal guards
E. D. Bullard Company, San Francisco, Caliiornia
Safety equipment for wmines z=d industry

Burroughs \Wellcome & Comp (U. S, A, Inc.. New York City
First aid and medical cquipmant

Godfrey L. Cabot. Inc.. Beston. Massachusetis
Emulsified carbon bLlack for concrete pavements

Chicago Eye Shield Company. Chicago, Iilinois
Head and eye protection equizment .

H. Chitds & Company, Inc., P:

Safety f{eotwear

wpany, Pittsburgh, Pernsylvania

Missouri

shurgh, Penusylvania

Cunningham-Hall Aircrait Corviration. Rochester, New Yock

Sand blast nelmet and sui:

Davis Lmecgency
First aid, gas,

?quipmcnt Cr
wacks and sa

1pany, Iae. New
¥ equipment
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Eagis Signal Corporation. Moline. [ilinois
“rrafnc signal equipment 2nd frdu:trial timing  equipment

Elii>tt Service Company, New Yerx City
Tliimination of waste, promotien ot eficiency and safety

Eysns Products Company, Detroit. Michigan
lailroad grade crossing and barviesr and traffic signals
The Gerson-Stewart Corporation. Cleveland, Chio
30aps, disinfectants and cleancrs o7 planned sanitation
% Hariey-Davidson Motor Campany, Milwaukes, Wisconsin
Ipecial police motoreycles and equipment
Huster Aute Equipment Comrany, Iac., New York City
“ject specialties, rubber murrors. siop ang tail-lights
Hynson, Westcott & Dunnirg. {nc. Baitinore, Maryiand
\ercurochrome and Thanus lozenges

Indsirial Commission of Ohie. Ceilumbus, Ohio
Accident reeord charts and graghs, educational safety literature

Iuterpational Shoe Company, St Louis. Missouri
Saiety shoes
Jurkin Safety Appliance Comrany. Louisvilie, Kentucky
Sajety guards for punch presses
E Wiiter Kidde & Comnpany. Inc, Naw YVork City
Permanently piped hre systems and poriable extinguishers
Leiigh Safety Shoe Company, Allzatewn, Pennsyivania
Sajety shoes and boots
Liima Cord Sole & Hes! Compans. Lima, Qhio
3 Non-slip soies and heeis for izrnvear
Liiusid Carbonic Cerperation, Cl o, Iilineis
Famigant for intestation cen
Mizwhyte Company, Kenosha. \Viiconsin
\Vire rope and braided slirgs
\(:pvindaje Eiectrie Company, Clevziand, Qhio
Protective masks, saiety roads signals
Mrtropolitan Life Insurance Com , New Yerk City
Insurance, industrial group, ¢l
Mize Safety Appliance Compan:. Pittsburgh, Pennsyivania
\Mine and industrial satety egupment
National -Automatic Saiery Sigma: Company, Chicago, [Hinois
Safety fash signal for rear ¢ srucks
National Safety Council. Chicaz?. liunois
Foster, Liorary, Research anc Sducation Divisions
The Patent Scaffoldine Compa Chicage. IUinois
{addess and scaffolds dor ar ry and construction
Paruable Lamp & Equipment C:=oaay, Pittshurgh, Pennsylvania
Electric mune lamps ard S equigment
Tle Positive Safety Manuiact: Company. Cleveiand. Ohio
' Power press satety devices

: Fiotectoseal Company, (hacaso. Tlinots

i Safety cans for washing, beniz, sterage, €l tank ftunas
Fuimosan Safety fguinment Cusggrntion. Breoklin, New York
Respivatory protectizn and g3 oLy - ERUIPIMO ., L
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Pyrene Manufacturing Company, Newark, New Jersey
Hand fire extinguizners and systems
Reece Wouden Scole Shee Company, Inc., Columbus, Nebraska
Wooden sole safety footwear
The Safety Clothing Company, Cleveland. Ohio
Safety clothing and equipment
The Salety Equipmen: Service Companv. Cleveland. Chio
Goggles. safery clething and other safety eyuipment
Saiety First Shoe Company, Hotliston. Massachusetts
Safety shoes
Safety Simnal Device:. Inc.. Chicago, Ulineis
Safety stop-light jor cars, trucks and huses
The Service Recorder Cumpany, Cleveiand. Oliio
The Servis Recorder ior trucks and buses
Shepherd Saiety Shoe Corporation, Chicago, Ilinois
Sajety shoes .
The Sight Light Corporation, New York City
Iastruments for measuring light in industries, etc.
Standard Safety Equipment Company. Chicago. Illinois
Dust protective eguipment and gencral safety devices
Stonehouse Signs, Inc. Denever, Colorado
Metal accideat prevention signs
The Surety Rubber Company, Carrallton, Ohio
Rubber saijety ecguipment for linemen and industry
Weaver Manuiacturing Company, Springhield. 1L
Autometive lesting equipment
West Disinfecting Cempany, loug [siand City, New York
Disinfectants, insecticides and saunitary suppiies
Willson Preducts, Inc. Reading, Pennsylvania
Eve, head and respiratory protective devices
Wil-X-M{'g Corporation. Brooklyn, New York
Fire extinguishers and equipmeut
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American Society of Safety
Engineers—-Engineering Section

Officers 1933-34

General Chairman—S. E. \Wirrine. Liberty Matwal Insurance Ce., Boston, Mass.

Vice-Chairman—E. F. Buaxxk, Jones and Laughin: Steel Corp., Pittsburgh, Pa.

Uice-Chairmar~A. S. Rectra. Industrial Relations Counselars, Inc.. New York,
N. Y.

Secretary—W. Deax Keerer. National Saiety Council, Chicago, 111

Memnbers at Large—-

CyriL AIN3wWoRTI. American Standards Association. New York, N. Y.

C. B. Acvm. Westinghouse Eleciric and Manufacturing Co., East Pitsburgh, Pa.

J. I Baxasm. Consulting Engineer, Chicago, Hl.

E. \W. Peex. United States Rubber Co.. New York, N. Y.

. B Bixrer. Union Carbide and Carbon Corp., New York, N, X. (Metre-
politan Chapter}.

(.. B. BourzT, Wisconsin Public Service Corp., Milwaukee, Wis.

J. E. CrrziNey. Bethlehem Steel Co.. Eethiehem, Pa.

R. E. Doxovax. Standard Oil Commpany of Califernia, San Francisca, Calii.,

AW, M. Gaarr, National Bureau of Casuzity & Surety Underwriters. New York.
N, YL

Harry Gooepert. Puiiman Company, Chizago, Lk
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Some men's minds. of ceuric. are more siuggish than others in absorbing ideas
of this nmature: but safery can be visualized and is being vismaiized every day iu
Jimost every shop. piant. deck. ship and quarry ia the country. It is bemg .
o the workmen throueh the medium ol _pasters as certainly by verbal inscue-
von and every other means, such as the Satety Instruction Casds orainable throush
the National Saiery Council. it must be Lorne in mind, hewever. that the posters
should 1ot be allowed 1o become commuon-place.

Report of the Nominating Committee

At this poeint Chairman Uofan called for the report of the Nwminating Com-
mittee, and mew oficers for the Section for the ensuing year were nominated and
clected as follows:

General Cheirnan—E, W, Fike, Jr., Scony Vacuum Co., Inc. New York. N.Y.

Vice-Chairman i Charae of Pasters owd Sldesj—Rohert F. Hand, Standard
Shipping Co., New York, XN. Y.

Vico-Chatrmun (in Charee of Publiciiy)—Arthur M. Tode, Consulting Marine
Engineer, New York. N. Y.

Vice-Chairman (ior the Pacifie Coast)—A. O. Wull, General Petrolenm Corp.
of Calif., Terminai [sland. Calii.

Seerctary—Joln S, Hunter, The Atlantic Refining Co., Philadelphiz, Pa.

News Letter Editor—Hesry Dlackstone, United States P. & L Ageney, Iz,
San Francisco, Calif. .

Engineering Commiitice Clairman—5B. C. Edwards, Consulting Engincer, New
Yoack, N. Y.

Membership Committee Ciairman—E. C. Holden, Jr, United State [ & L
Ageney, New VYork, N. Y.

Program Commirtee Cheirman—Frank E. Ames, Lykes Dros.-Ripley Steam-
ship Co.. New Orleans, La.

Sratistics Comnsirtee Chairman—DLenjamin H. Self, Travelers Insurance Com-
pany, New York, N Y.

Stevedaring  Commitlce
Union, San [Franeisco, Ca
Mewmbers at Large—

W, P. Digygs, Navy Deparument Safety Ungincer. Washingon, D. C.

C. F. Dlackton, Eric Railroad Co., Jersey City, N. J,

Frank H. Cogan, Defaware, lLackawanna and Western Railraad Co.,

{oboken, N. J.

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

1. M, Griser, Alaba:a Dry Duck & Sliipbuilding Co. Mubile, Ma,

\Wm. Groundwater, Usion Oif Co. of Catil, Los Angeles. Calil.

Henry J. Heidorn, S:andard Shipping Company, New York N. Y.

\Vitlard F. Jones, Guif Refning Co., New York, N. Y.

. P, Kain, Marine Surveyor, New York, N. Y,

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

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

Stewart Lee, Jr.. New York Shipbuildivy Co., Camden, N .

J. L. Luckenbach, American Dureau of Shipping, New York, N. V.

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

“arl E. DPetersen, Newport News S, B. & D. D. Company, Newport News, Va.

Byren O. Pickard, Pacific American Steamship Assn. San Franeiseo, Calif.

H V. Proom. Black Diamond Lines, New York, N. Y.

J. K. Robisen. Sincizir Wavigatien Co.. New York. N. V.

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

‘“rthur R. Savaze, Penimsular & Qccidental Steamship Co., Port T

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

A, I Smith. Marinz Office of America. New York, Ny

J. H. Tomb. Capt. USN Rtd.. New Yotk State Merchant Marine Academy.
New York, N. Y _

£. Storm Trosdal. [r.. South Atlantic 5. S. Tine, Savanuait

Chairman—F, . Gregory, Wateriront Empieyers

na, Fla.
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Vico-Chatrmun (in Charee of Publiciiy)—Arthur M. Tode, Consulting Marine
Engineer, New York. N. Y.

Vice-Chairman (ior the Pacifie Coast)—A. O. Wull, General Petrolenm Corp.
of Calif., Terminai [sland. Calii.

Seerctary—Joln S, Hunter, The Atlantic Refining Co., Philadelphiz, Pa.

News Letter Editor—Hesry Dlackstone, United States P. & L Ageney, Iz,
San Francisco, Calif. .

Engineering Commiitice Clairman—5B. C. Edwards, Consulting Engincer, New
Yoack, N. Y.

Membership Committee Ciairman—E. C. Holden, Jr, United State [ & L
Ageney, New VYork, N. Y.

Program Commirtee Cheirman—Frank E. Ames, Lykes Dros.-Ripley Steam-
ship Co.. New Orleans, La.

Sratistics Comnsirtee Chairman—DLenjamin H. Self, Travelers Insurance Com-
pany, New York, N Y.

Stevedaring  Commitlce
Union, San [Franeisco, Ca
Mewmbers at Large—

W, P. Digygs, Navy Deparument Safety Ungincer. Washingon, D. C.

C. F. Dlackton, Eric Railroad Co., Jersey City, N. J,

Frank H. Cogan, Defaware, lLackawanna and Western Railraad Co.,

{oboken, N. J.

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

1. M, Griser, Alaba:a Dry Duck & Sliipbuilding Co. Mubile, Ma,

\Wm. Groundwater, Usion Oif Co. of Catil, Los Angeles. Calil.

Henry J. Heidorn, S:andard Shipping Company, New York N. Y.

\Vitlard F. Jones, Guif Refning Co., New York, N. Y.

. P, Kain, Marine Surveyor, New York, N. Y,

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

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

Stewart Lee, Jr.. New York Shipbuildivy Co., Camden, N .

J. L. Luckenbach, American Dureau of Shipping, New York, N. V.

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

“arl E. DPetersen, Newport News S, B. & D. D. Company, Newport News, Va.

Byren O. Pickard, Pacific American Steamship Assn. San Franeiseo, Calif.

H V. Proom. Black Diamond Lines, New York, N. Y.

J. K. Robisen. Sincizir Wavigatien Co.. New York. N. V.

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

‘“rthur R. Savaze, Penimsular & Qccidental Steamship Co., Port T

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

A, I Smith. Marinz Office of America. New York, Ny

J. H. Tomb. Capt. USN Rtd.. New Yotk State Merchant Marine Academy.
New York, N. Y _

£. Storm Trosdal. [r.. South Atlantic 5. S. Tine, Savanuait

Chairman—F, . Gregory, Wateriront Empieyers

na, Fla.
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Structural Steel Co., Deestur, 14,

————

MONDAY AFTERNOON SESSICN
Qctober 1, 1934

The opening session of the Meral: Section was called to order by General Cleajs-
man I F. Blank, Jones & Laughlin Steei Corporation, Pittshurch, Pa., whao presided.
Chaitman Blank intraduced Mr, Donald L. Giilies, Presicent. Corrigan, MeKinney
Steel Co.. Cleveland. who made a brici address of welcome on behalf of the Con-
vention Cirv,

General Chairman Blank then presenied a hei U “Resumé of the Year's Activi-
ies” of the Motals Seetion, giving in some derail the activities of officers and
chairman ¢f s;and:

il T conumittees, whose work jur the Section was highly valued,
Cihairman Blank then muraduced the Arst speaker,

Practical Safety from an Operating

By G. D. TRANTER

General Superintendent, Middletown Division, The American Roalling Mil} Ca.
Middletown, Ohio

Standpoint

The speaker said in part: If Wwe sesk the suivtion of the aceident problem by
e same anetheds used for operating comtrol, we will more qunckly improve the
piaue safety record. [For example. saiety ruies amust be regarded in the same
Tanner a5 operating rules and pracrice, Same years ago, salety gates had Dbeen
Wsealled in tie rear of open liearth furnaces jor the protection of mey working on
1ap boles and runners i a certain plant.  The safety applince was nat acerpted
wholeheartedly by the furnace men wil a helper el ‘aff the hackstandime and was
fQawlly iujured. Dt aiter this accident. the Fates were always in place.

Here is another case, A 8as maker wag serigusiy injured during the hurn-cagt
Wi a gas producer. Iavestigation of he accident disclased that the maa had previ-
<usiy received a number of miner injurica whii warking on this pacticular job. [t

rther deveioped that he wag ttsuited 10 ¢ tvpe al work because of aee and
previous training. [ this man's foreman had cousidered these minar iujurics n
tre_light_of a danger simnal ang transierred the man 1o a tess hazardous Juby, this
aecrdent would have heen ‘prevented,

Discipline in accident nprevention as well as
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[ice-Chairman 1 Caarge of Membersiip Mcetal Mines—]. W. Avr, Calumet &
Hecla Consolidated Copper Co., Calumet. Mich.
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Seeretary and Newes Letter Editor—Daxier Harrinctox, United States Bureau of
Mines, Washingren, D. C.
Eucertaimnent Commiitice Chairman—J. T. Ryax, Mine Safety Appliances Co..
Pittsburgh, Pa.
Poster and  Slide Comonitter Chairman—~3. J. Fonroes, United States Burcau ot
Mines, Pittsburgir. Pa.
Program Committee Chatrman—R. N, Hostea, Coal Mine Section. Plousyivania
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Pubiicity Conunittee Chairman—M. R, Buoo. Explosives Engineer, Wilmington,
Del.
Sietistics Committee Chatrman—W, W, Apans, United Siates Bureaw of Mines,
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Mewmbers at Large—
\W. H. Comrx:. National Lead Co., St. Franccis, Me.
M. F. Famere. The Mining Corporation of Canada, Ltd., Toronto, Ont,, Can-
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Hining Section

It is al:o to be reslized that a safety program or :method that is smizsi
conpany ar lecation nay not be desirable for anoiher compapy. For sxample n
ou wo New York state rumes, which nave the :ame regulations regas £
hai: shoes. goggles, otc. and where the primary ruje s alse enforced that cach
ani evers man is, respansible for his own satety and for the sajety of s fellow
werker, oreat emphasis is placed on housekeeping or cleanliness abouz the mines
and mills. Fach department of the two divisions has a metal sign, riled in three
co'umns; cre being for the month of the vear. while the other two are fc¢ the house-
kexding rating and lest-time accidents. If the condiuons are good, a goid star 15
phiced on the sign: if only fair a green star is awarded. while for poor cicanliness
a od stac is miven., A gold star counts ten. a green five. and no score is given for
tel. These scores are posted monthly on the bulletin board, and the basis of com-
saison between the two rnines is thereby made postible If a score is not periect.
or at & reascnablv high figure, the department which is negligent receives consider-
abie adverse publicity. I there are no lost-time accidents, a gold star is placed
in the accident colummn.

The results of our New York safetv program are reflected by the achievement
of operating 162.912 man-hours with only ane lost-time accident (which Izeanacitated
a worker for twe days), and this record resulted in the 1932 award of t=e “Sentinels

of Safety Trophy.”

THURSDAY MORNING SESSION
October 4, 1934

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

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

shelter of

The speaker said in part: Refuge can no longer be taken under )
s isease, tor

ignorance that the prolnnged inhalation of dust may lead to scrio
the medical, technical and lay press is Alled with accounts describing the dangers
aziociated with breathing certain dusty atmospheres, What, then, :lould be the
praper course to pursue . meeting this problem and dealing wizh it in = satisfactory
inenner’

Both industrial and laboratory studies prove that only certain dusis are danger-
o5 when inhaied, and that quartz or other lorms of pure crystalline a are wost
drgerous. constituting a specific tissue poisen. Where men are expe:zd to a sufh-
cient quantity of very fae pure erystailine silica Gust only, 2 true hzzard always
custs. The dusts of silica in combination with ciner clements generzily give rise
v pulmenary reactions which differ in many re:pects irom those couzsed by pure
wica, and which vary rather widely among themseives in their harmiiulness,  As
a ciass, and with the notable exception of asdestos, silicates are less dangerous
than pure crvstaliine silica.  Not ouly are certain dusts apparentix incapable of
joducing z specific harmiul reaction when inhaled by themselves, bz when asso-
cated with silica favorably modily the niual respease to this dangerce.s dust.  The
efoctive size range of particles causing disease is now vegarded as three micrans
214 smaller, while the qualities of hardness 2nd :harpness are wo longer regarded
ai of significance. The term pueumonokoniosis is intended to descrite the changes
sing out of the prolonged inhalation of any dust. harmlul ar otherise, and does
nst necessarily imoply the presence of disability, nor a predisposition o pulmonary
biections. The term silicosis refers specificaily to the disease whick results from
e arolonged iuhalation of harmiul silica dust, and is characterized by a
cadular fibrosis in the lungs and puimenary lymph nodes, and increases

1 pulmonary infections.  Pure silicosis :hould be regarded as a gen
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tional condition, but it should aiso be wnderstood that uncompiicated silicesis =
scldom disabling to any siguificant degree.  Disability usually results jrom pulmonu;
infections, gencraily tuberculous, which the siliconc contracts or reactivates meey
readity, and handles less successfully than the normal persou. ‘

Every cffort should be made te prevent silicotics from coatracting infectioms
which will later prove disabling, and te protect those who have PUiMONAry  infoe.
tions from being dangerously exposed to harmiul dusts. Iu order to determine whick *
workmen in a hazardous industry have silicasis or pulmonary infections, 2all em-
ployees should have a thorough physical examination including the taking of =
complete occupational history and satisfactory stereoscapic rocntgenograms of v
chest. .

Siuce the rate at which silicosis develops depends upon individual susceptibilr
. and the degree of exposure. it follows that these factors should be determined s
s aceurately as possible. Individual susceptibility to & dust bazard can be estimaie
N . fairly accurately from a single examination, and can be defined quite exactly iv
repeating these cxaminations at regular intervals, The degree of exposure for eacs
- individual should be evalnated by determiniug the length of service. and the coo- .
' centration, size distribution. and composition of the dusi suspended in cach workiag

place during cach operation. The method generally used to cnumerate dag
- particles is that accepted as standard practice by the U. S, P, H. S, with the adc:
. tion of dark field illumination as sumgested by Fehnel and Cummings, | Size die
tribution studics can be made by any of the several satisfactory teclmiques. The cne-
position of the dust can be studied by the usual guantitative analysis. supplemenies
by petrographic and rational chemical analysis to determiug the amounts of fre
and combined silica and the other minerals.

A medical and techuical survey should be supplemented by an asalvsis of the
mortzlity records in and about the locality under study, and by the infarmation
obtained from carefully performed post-mortem exzminations ou empioyees wh: -
. have been exposed in the industry and who have died from any cause, If these pr
) cedures for recognizing and defining & hazard ace carried out under the supervisine Y
of an organization competent to deal with the many complex and coniusing aspec= -]
: of the problem, the mvestigation will be worth while regardiess of the condition =
. which are discovered. Where the findimgs of such a study [ail to disclose 3 si—
’ nificant hazard, hoth the empicyer and empioyees will gain the pratection whick
this knowledge affords; and if & heatth hazard is discovered. the arprinal nvestmim
tion will serve as a guide to the program which should be iraugurated to ove- 4
come the dangers disclosed. . .

The most severe dust hazards in wines of i plants can be reduced as suecess
fully as were accidents by the Safery First program, and the chivi requisite ©
success lies in estabiishing adequate control proceduires. The pbysical condition v
. all the employees must De determiined at regutar intervals, and weil {oterprets:

" roentgenograms provide a most satisfactory control precedure.. Men applying ir .
work shotdd not he hired until they have passed a thorough physicat examinazio. '
+ including chest roentzenograms. Reliable records should be established in show e

exact time, place and duration of empleyment for each person working in bhazardas
. positions.  Paticies of employment should be worked out (or each mine or plasn
based upon an accurate kiowledge of the physical. condition of each emplovee, s: i
that ali of the workmen may be protected [rom contracting occupational disabilitien
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Qccupations should be selected which are compatible with the physical condition o M
the empiovee. Care should he taken to protect the silicotic from infection, or v o
case ni infection irom harmful exposure to silica. or the normal individual f=on o
contracting either ciiicosis or pulmonary infections. 1

Engineers shouid he especialiv trained to recopnize and deal with dust hazare ;;

i mines or plaunts. znd it should hecome accepted practice. where a hazard ex
to maintain a constam check on the amount of dust present in the warking atm o
phere. The method o sdust comting accepted as standard by the U0 S0 P ML 2
should be adopted by all industries having a hazacd, not oniy to determine the anwony
e e . of dast in the air. Lot more parpeularly o maintdin 3 conicol over the efev
ness ol the proceduzss adopted o reduce the dus acls showld be  hepr v
will dizelase the anmunt of dust present in each # place. and the preven
measures which are in use y o
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Shortly arer the manguration of = pProgram desizned 10 control a known daust
hazard. € will becorne evadent that marked improvements can be cffected without
‘peuFring an impractical expenditore.  Personnei problems will arise, due to the
cesuctance of lasor 1o accept new procerlures, and in the cnd. these problems must
be Aealt with by edasating workinea to recoguize the necessity for introducing meth-
ods 1o coutrof dust hazards.  The guestion ot what men should he toid regacding

< rheir physical examunations should iollow the practice adopted by any reputable

physician i dealing with individual cases.  As industry becomnes mere familiar
Witk titis problem. it wiil discoves the serious need for further researcil

Since silicesis is a true occupational disease. disability resulting irom o at-
cpinutable to it shuudd be compensable i the same maunser 3s other njuries sus-
camed as the resule of cployiment.  Only the inteilizent cooperation of mndusiry will
bring ailout the formmiation of reasonabie occupational disease legisiation and its
fasr admnistration. ) .

-

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

Tie speaker said in part: [t is important to know what causes silicosis. hut
miess 1 knowledze of the cause leads ta a cure, it is not nearly as important from
operators viewpoint as the krowledee of how to reduce the incidence. With al!
researcin work that haz heen zoing on throughout the workl for many ve’rs, we
st do ot know the and we sti)l have no cure, but we have icarned a lot
aboit how to reduce the mcidenee. -

The silicosis provisions of the Ontario Mines Act and the Compensation Act
were passett in 1926, Tiwse provided for the cxannnation of all men cmploved in
positions it mines where they were exposed to silica dust. for all such workers
w he the helders of modical certifcates certifving as to irecdom from tubercuiosis
the respiratery aezanz, and also for compensation tn men aficeted by cificosis.
This {egisfation was introduced as a result oi a survey it Naorthern Ontario
tine camms which ndicated that silicosis had made alarmiug progress amone the
neiners.  There heime no Feasan at that time to guestion the results of this sur-
vev. the encrators asreeri to do all that was asked of them and conperated fully
with tive Govermment i the steps cousiderad necessary to meet the situation.

i

When this legisiztion was hrst introduced in Ontario. we were advised that

with 2 mererate Cegree of 3ilcosis. while net physicaily disabled, were berter

ai the iwiustry and vt they should be paid a Tums sun: which would assist
ert in rebabiiitatinyg mselves iy gome other cceupation,

We were furtner asvised that it we took active steps to ciean up the
existing, pensivn the mare serious cases and remave men in the zariy
sificosis irom tundereround. the situation would he well in hand. the 0
i wonid be the Leaviest, and that from then our fabifity would be praezcally
Uoitedd to the aunteprimary cases as they developed.

Wien the [926 Amencments were approved by the mines it was our
candine that nen i e anteprimary stage had swidered no mmparrment aow
hacity and that the #opavnient swas A compassionale allowance vw 71
jon and uat dor rbisanility.  We further wnderstonad that with the pava
) 1o these men vur ansihility ineespect to them wouid e practicatly
deveirned, hoave the lemal poasition was different. The Counne
annt nake ard ¢xcept Jor dizabibits and wheee disabi
blisacd the it cai come nack Lo review ancviduence
aceented] that stiicosis pretdispoees a
o owithe sceowelary sl s s detined
Tattre tve amd fram apy catke
oeonsirered T be thte result ol
Wy AN pRsaLen ab o o aw

ol

cnriteary
Mercudest,
he

Croanse.
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\Vhen. therciore. an award of $300 was mads tie Compeusasion Board imme- 0 A
diateiv set up 2 prospecuve reserve ior progression of an addinional 11300, with ares
the resu’'t that we had an eatimated liabiiity 1o the end of 1932 of scverai miilion Co

‘ an

Goliars. most of which was outstanding.

\With the passage cf time it alse hecame apparc dhat the removal of the men
from uncerground employment n the carly stages =i silicosis did ot Irave the
results amicipated. The payment oi a fump sum award did not in MOst cases serve
the end expected. As a general cule tiis money was expended ior other things and
the mren made little effort to rchabilitate themseives, A certain nwmnbier of men
classiped as silicotic continued in heir underground emplovment and we found
practicaiiy no diference in the rate of progression in thnse who continued as com-
pared with these who were taken aut of the mines. Some of this may have heen
due ta the aitered cconomic status, but cven it the cconomic status had remained
the came. we were {orced to the conciusion that there was litde if any benefit to
the men by removing them from ‘mldcrground work. unless of course. there was

cvidence of an onset of tuberculosis.

during tivis time active efforts were

Tt should, of course. be understoad that
made by the mines to improve ventilation and to allay dust.  Without this the  °

2150 taken by the mings to pro-

Staps were
where the colitions

ahove statement would not bold true.
were placed

vide tist men in the carly stages ot silicosis
undertround were most favorable.

Our experience aiso indicated that the eariv stazes of silicosis do nat necessarily
mean an impairment of working capacity.  This is all the more fportant on ac-
count ¢f the difficulty of diagnosing silicosis in its early stages. as there 1z na sharp
between the pre-anteprimary and the anteprrimary, or hetween
anteprimmary and primary stages. and as A matter ni fact, we believe shat there is
4 arcat deal more uncertainty in the diaenosis of :ilicosis than the miedical men
are willine to admit.  The doternination is larmely a wmwtter of personal Tuddgment
and thereiore subject to error.
areat deal of what mny be read intn an Neras

line of demarcation

Zlin depends upm the technigue

P
in tasing the Ghm. Certain other discases and t conditiens will alsa give i
the an appearance simulating that of silicosis snd we helieve it is saie to sav
{hat wishout a definite knowledge ol occunational Siztory the diagunosis of silicosts

i i carlier. stages wouid be practically impossine.
of these conditions. it was felt that the industry was carrying an unfair
amended. ‘The antenrimary and primary classifica-
as made pavable saly for dizability, which means
tr 2 moderate degree of silicosts
industey was relieved from

Tn view
hurdca aad in 1933 the Act was
tiang were deieted. comnensation w
actusl impairinent of working capacity, met v
were atlowed to continu underground work and e
unbizsited liability in respect~to progression hy providing that the claimant st
make 2nd establich his claim for disability within iwo yvears of jeaving the ctploy®

him to compensation.

ment 2: which he was exposed to dust. to cntitle
ver's problem. Tt is in many

Ay I said before, silicosis is cesentinlly an em
cost of production and to a considerable degree

piaces an hmportant item in his

it is a controllable item of expense. If the cmplover simply leaves the wutte n

the nands of the docters, he will have mo anc <0 blame but himschi cvee what
Giioner and cven of the roent

The opinion of the ordinary pra 0
chest and fupg man mav be < little vadue. Only the opimadt

of thote doctors who have had epecial training v the diagnosis of silicosis Trom
sical and N-rav examunations shoutd be scoepted, and even those opimons
he accepted in all cases. . .
do not say this with any

it cnsts him.
menolagist and expert

i e members of tie medical

intention of critic
where 9

and cnstly to industey,

‘on, but where the matter Is §0 unpartant

fitle is actually known ahout the discase. and where there is still an element O

uncertainty in the diaznosis of silicosis m its carivr stages, tea much care cannot Cen

be cxercised, and the ciosest scrutiny by industry which has to pay the Dibls is most thee

necessary.,  Lhie hest rosults can only he obtained by the employers and the, dnee t1a

tors working together. but tlie cmplover must ¢o it as onc of his particulas this

prohlems. e ey Y n
i the ahsence ol much mare mpoertd fror

1 have also stated that i any

1
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19 knew how to reduce the incidence than to know the cause. We believe the chief
prevestive measures are as follows: )

L Dinnrovernent in iundamental waorking conditions in the matter of veutila-
uor and aliaying dust.

2 A rizid initial examination to keep out of the industry those men whose
physical_condwion would indicate a type most susceptible to silicosis and tubercuiosis.

3. Control of tuberculosis nat oniv amoug employees, but also among those
with whom they come in contact.

It gees without saying that if sificosis is caused by the inbalation of dust. the
removal of dust wili remove the cause. This means ventilation and lots of it. and
witere possible the wetting down of dusty places. In mining operatious the chiel i
cource of dust is helieved to be from blasting, thereiore the time interval before '
men retutn to a blasted face is imporiant.

Vendilation and water wili remeve the visibie dust from the air, but it is net
the visibic dust that causes the damage. It is the dust that ranges between oue-
lialf and five microns that is dangerous and is.so difficult to remove, and the quan-
tity in the air can oniy be determined by some miethod of sampling.

We would consider it a mistake to have either the type of sampling apparatus
or tie permissible dust count defned by taw. This may he all right on the Rand
in South Africa where conditions are more or less standard. but it i5 not advisabic
i the United States or Camada. wisere conditions vary so greatiy, For one thine,
we <o not know what constitutes harmisl dust and there is no standard practice for
the treatment of dust samiple slides, The untreated slide of a sample taken near
a_carhide lamp in an otherwise dust-iree atmosphere, would show an apparent very
hizh dust count.  Dust sampling, however, should he a nart of tlte regular routive.
using the tvpe of apparatus best suited to the parnicular conditions. and this will
show swhether the atmosphere is zood. fair nr poor.

Nest ta ventlation and the laving of dust. the mast important measure is o
carereily select the type of men ta he allowed to work in the industry.  This re-
auvires a rigid iniual examination which sinuld include A complete physical cxamina-
tion zad N-rav. By tiis means men with the type of chest which waonid indicate
their susceptibility ta tuberculosis and silicosic can he eliminated. The complete

al examination shouid alse have a heneficial effect on the accident rate,
Urncamplicated silicosis is not a biz sreblem. but silicosis and tuberenlasis com-
opresent a very real problem. measures {for the conteal of tubercuinsis
are well kaown.  Particuisr care should he taken that men with tuberculnsis e
withCrawn {eam the industry and giver promer care and treatment.  Places where
i lovees live shoukd also he suervised to sce that they are not exposed to
ar ocontacie.

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

Medical Staff, Hollinger Cansolidated Gold Mines, Ltd.,
Timmins, Ontaria, Canada

speaker said i opart: Ts 1922 the Ontario Mining Act was amended to
aravide phivsical examination en empico=ont and veariy thereafter, or twice veariy
cated, ot all imdecwroond men. Tw e emploved the workman must hold an
L ocertincate anord for twelve m- stating that ke is free from disease nf
rasviratery crmans, This cortib nust be renewed at each amiual examina-
In the wieantime. aw amendme 2 the Workmen's Commpensation Act aro-
Terothe antointment of edical rsoworking under the : 13 f the
aticrr Deard ta eenduct these nunations, at
: are saimitted to Waorkmen's ¢

ihea of five vears Dazario mines
ientics, there ic a3 ¢ < cheele kept an i
vocase awd i ncen sleps are tawen
act with

ot icnsis aris
.mpensation Neagd |

ed. In
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Plus~ is a chest dhawing stight!ly more fibrosis than normat for the paruicular age.
AL . P, P.or "More Filrosis Plus Plus™ is a chest showing cousiderabty more
fibrosis than normal and is a pre-silicotic stage. Silicotics are that group which
show a great deal of Rbrosis and taking into consideration the mining histery and
consequent exposure 1o silica. are ths termed. Admittedly, dizability may
not be present.  This last group ranzes from the eafiy silicotics with a mind
secondary cases with marked  disal
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advanced rating to be given.  The second explanatiou is that constant improvement
i racBological lechnic (s making diagnosis wmore accurate.

It wonld seem. thereiore, that on the whole the sitwation is showing consider-
aiste ml[)ru‘cn‘cn‘ from this viewpoint. During 1913 no case proqrcsscd fremr the
pre-sificotic by the silicotic stage.  In the years up to 1933, 120 men had Leen
rated siiicotic and the total cost to the Hollinger involved a sum of $913.930, which
figure includes the progressive and contingent funds set aside to cover future costs
and passible future clains,

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

1. The collection of comiplete dara regarding the nature of air breatied bv
workmen m different occupatious. its chemical composition, temperaturs. huomidity,
dus: content and rate of fow.

2. Working tests of ail practical mcthods of unpronng the coudition of such
air.

In scarching to adapt a method for the determination of air dustiness, it was
realized that no instrument has been devised wihich would mweasure the dust con-
tent of the air with scientific precision.  Furthermore, it was fcit that the principal
object of making determinanons was to ascertain if the dust count of the air was
mdesicably high, and i such a coudition was lound. to devise a method of reducing
it. Henee. for practical purposes. the instrument wilch possesses a high cﬁlcxcncv
in the range of desirabie coucentrations and gives a quick mdication of dﬁnpcrous
qnami(ics of dust is most desirable. The circular Kounimeter, invented by .nr Robert
Notze and introduced to the Miners' DPhthisis Prevention Committee of South
Adrics o 1916, has therefure been used in the Porcupine District for the past
cight years,

A summary of onr mvestigations afong this fine may be given as tollows:

1. Abuut Y0 «f the underground furee are engaged in work which will pro-
duce dangeraus dust i measures of coutrol arc not applied.

2. Of this number 2 tittle over 400 are engaged i shoveling broken ere inte
cars and the average dust exposnre dues not exceed 300 particles if the muck piles
are kept thoroughly wet and blasting carefully restricted.

3. The remaining 200 men are engaged n drilling and blasting operations and
are sthjeeted to severe putential hazard. Men engaged in stopes who do nhot have
to roture 10 the workinz faces have an average exposure of aboue 1200 particles.
witile using the ardinary wpe drills. Tt is el thas the use of the “dustiess™ type of
drifter wiii reduce the concentration of dust o somewhere vear 300 particies.

4. The men enzaged i develonment drifts are exposed to the same concentra-
tions «i dnat, mameiv, 1200 partcles. \Where possible, two development driits are
worked ""ull’mcmhl\ v the ane crew. so that the men do not have to 2o back
throuzh Hie dense dust after BHastng the eut. There are enlv a iew exceptions te
this rale and witen necessary e go back to load the remaining hioles. the men are
provided with the special respirator,

S The high dust concenteations in the vichitv of stopers we hope ta deal
with by the use of comrpressed air masks.  Also the practice of driving adjacent
raiscs shmuitanconsiv i reduced the hazacd adter Llasting.

With the cuanstae improvement and maintenance of general health conditions
Kept alwav: 1o the fore a: most desirable and necessary in aiding i the solution
of the is problem. the men st the Hellinger Mine are cared for under a
contract sweelical syseeme, The dacitities and service at mine. olfice and hnspical are
Most combicte and  efcient and in combnation with_the anpual or  semi-annual
check made by the medical stad of the Cimpensation Raard. heabth of the workers
15 tder crnstant supe NN

s

Men reDOIL W SGCH Coirtitions &s neat-tuberciiuus or pon-iiticatic chest
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¢, during winch they are thoros
Undressing the wines pUSICH dirouch a series of shiower baths ci
ing from hot 1o coid. Alter dryving he proceeds 10 his logker &
his strect ciothes before the peginning of the shiit.

With a view to reducing the infection of silicoties with sk erculosis, a eline
has been established in Timmins. AR experienced public healit nutse 13 emplovied
full time and it is her duty to visit all tuberculosis suspects and patients. ail con-
facts with these cases and contacts with silicotics to arrange igr ther examination
and supervision and i necessary jor treatment. Weekly climes are held at which
such patients are examined clinically, radiclogically and by bacieriologicai and Dio-

jogical tests.

Since January of 1933, approximately 30 dangerous
peen removed irom the Jistrict to 2 sanitarium and nany more less severe cases
placed on Led rest at home or o4 restricted activity. Ty ie scit that by remeving
these Cases jrom  cuuntact with  silicoties. that within a comparatively short time
uheruciosis will he moderatety well controlled and since tuherculous intection i3
ipitate secondary siticosis, this movement. it will we appreciated.
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The Dust Hazards in Industry
By DR. R. R. SAYERS

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

The speaker said in part: Realizing the importance of the dust probiem in
industry, the United States Public Health Service in cooperation with the Bureau
of Mines began its first study of the heaith of workers in dusty trades i 1914,
m the nunes of Joplin, Missouri; and later, in 1923, the Public Eealth Secvice
inaugurated a series of dust studies. These later studies were all conducter in the
samic wmanner i order ta permit as detailed a comparison as possible Detween the
differcnt investigations,

Briefly, these methods of study may be divided as follows: (1) examination to
determine thie general- physical condition of the workers under observation; {2}
special physical examination to determine the prevalence of specific diseases of the
respiratory system and the lung pathology resulting from exposuce to the particular
dust hazard; (3) record of the nature and severity of the disabling illuesses: (4)
analysis aad detailed study of the occupational environment; (3) occupaticnal
martality_ statistics relating to the specific dust; and (6) autopsics.

The first six intensive investigations cacried aut by the Service deait with the
health of workers exposed to dusts in a cement plant. granite cutting industry,
anthiracite and bituminous coal mining, silverwace manuiacturing piant, cotton cioth
manufacturing, and in municipal street sweeping. Brief studies were later conducted
in certain siate, granite. marble and tale quarries, while more rtecently a rather
cxtensive study of the health of anthracite coal miners was compieted.

These six dust studies showed that the workers in the granite cutting plants
who were exposed te the highest dust concentrations were found to suffer from an
excess of pulmonary tubercuiosts after 15 years or more of exposure and deveioped
silicosis irom 2 to 10 years. In the group exposed to a lesser amount of dust,
silicosis developed ouly aiter prolonged exposure, with no excess of tuberculosis.
It was fcund that a close rclationship existed between the degree of dust exposure
and the extent and severity of the pulmonary damagze.  Anthracite coal miners
sufiered im:m dvepnoca and other signs of pncumoconinsis and experienced a high
rate ol raspiratory sickmess: in addition, an excessive mortality from influcnza-
pncumoniz and pessibly tuberculosis was found  Bituminous coal miners experi-
enced a generalized fibrosis of the lungs and an excess mortality from influenza

uz. Cement wockers showed sowne signs i carty pneumoconiosis with

ot diseases of the upper respiratory tract. On the other hand. workears
clath and silverware maaulacturing plants and ntunicipal street sweepers
e for respiratory conditions and other iilnesses when compared with
industrial population.

Rock Loiling. Tor five years. the United States Bereau of Mines studied lead
and zine ~iners in the Tri-State District. Oklahoma. The ore here is high in {reec
silica.  Of the 7.722 men examined. a group of 1,G47. or 21.3 per cent. was dehnitely
diagnosed 25 haviug siiicosis. not including those diagnosed as haviug tuberculosis,
All the men diagnosed as having first-stare silicosis kad worked an average ot
13 years. tut those men starting in the mines aftes 4) years of age worked an

were negat

average oniy 8 vears.

The wirkx of rock drilling in subway and tunne! construction in New York
City is : mie respects similar to that of some of the activites in the hiard roGK
mines, 233t in so far as the manner v which 1 15 evelved, the type ot
dust ans e resuitant hazard.  Recentiy the resuit «f a study of rock drillers.
blasters . excavator: was Teported by the Neow Y Tuberculosis and *ealth
Associat A0oexas wn ot 208 rock drillers, 5 rs and excavators showe
that 118, <0 I7 per cen: of the men had :iicosis in + us stawes of progression.

of most <1 these men (75 per cent) had &
g, NWo study of the heatth of sandhlast
e 2 study of the dust exposure < ¢

the Umited States Public Health Ser

The expe tor 20 years or more,
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ot diseases of the upper respiratory tract. On the other hand. workears
clath and silverware maaulacturing plants and ntunicipal street sweepers
e for respiratory conditions and other iilnesses when compared with
industrial population.

Rock Loiling. Tor five years. the United States Bereau of Mines studied lead
and zine ~iners in the Tri-State District. Oklahoma. The ore here is high in {reec
silica.  Of the 7.722 men examined. a group of 1,G47. or 21.3 per cent. was dehnitely
diagnosed 25 haviug siiicosis. not including those diagnosed as haviug tuberculosis,
All the men diagnosed as having first-stare silicosis kad worked an average ot
13 years. tut those men starting in the mines aftes 4) years of age worked an

were negat
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The wirkx of rock drilling in subway and tunne! construction in New York
City is : mie respects similar to that of some of the activites in the hiard roGK
mines, 233t in so far as the manner v which 1 15 evelved, the type ot
dust ans e resuitant hazard.  Recentiy the resuit «f a study of rock drillers.
blasters . excavator: was Teported by the Neow Y Tuberculosis and *ealth
Associat A0oexas wn ot 208 rock drillers, 5 rs and excavators showe
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Quarry Section 3

Naticnal Safety Council. This investication indicated that, judged by the mature
ol the dust and degree of the exposcre. a recal hazard exists in this occupation.
This stody also brought out the fact that it is possible to conduct sandblasung with
saiesy, provided properiy desigmed and well maintained equipment is used.

Diatomaceons Silica I7orkers. Most of the data on silicosis have been gathered
from studies made both in industry and experimemally on dusts containing iree
silica in the form ol quartz. Such studies have besn made in the granita induscry,
pottery trades, hard rock drilling, ete There are other free silica minerals in
existence that are not crystalline m nature but of an amorphous composition. In
Santa Rarbara County, California. there exists the fargest and purest diatomaceous
silica deposit 'in the world.  This substance consists of about 83 per cent free
silica.  Recently an cxamination was made of 108 werkers selected among those
employed less than I xcar, 1 to 2 vears, 2 to 3 years, and more than 5 vears.
All ot the workers were Mexican laborers and the examinations consisted of x-ray
determinations, social and medical histortes, and clinical examinations of the chests.
Dust determinations were also made but these were not reported. The outstanding
fcature revealed by the examination was the splendid physical condition of the mer.
Eigimy-four per cent of the workers were reporied in excellent physicat comlition,
It was icund that 60 rmen showed sicns of early pneumoconiosis: 13 weare in the
moderately advanced stame and 6 in the advanced stage. This latter Anding was
amonz workers with & Distory of exposure of more than 3 years.

Dust Hazard i the Gramite Quarry Industre. It is a common helief that
srafite quarrying is not so dangerous an industry as granite cutting i enclosed
sheds: quarry work is done outdoors and liznce may not be attended with very
mueh dust exposure.  However, certain quarey operations require the use of
preumatic tools. which are usualiy associated with the formation of . considerable
quantities of dust. It was thought that a swudy made in a representative gmranite
avarsy might cast some light on our problem.  Accordingly, a study of a clinico-
radicaraphic iature of &3 quarriers was made and accupational dust exposures were
also obtained. The dust determinations show that nearly 38 per cent of the workers
(drillers) were exposed to many times the amount of dust considered safe at the
aresent time,  Drillers were the oniy persons :iwwing pathologic lune changes.
<ali of these workers <with an exposure of 3 to 13 vears had silicosis. and 4 of
e 3 omen with more :han 20 vears of such trade life showed this candition.
sjudy  suegests o quarry driliers may ¢xperience as hish a death tate
iror: nulmonary tuberciiosis as do pneumatic-tool workers in granite cutting sheds.

Lfcet of fuhaled 3 arble Dust. The pulmonary Bbrotic changes due to the
inhaiziion of marble dust appear to be slight in comparison with those caused hy
stone dust containing a high percentage of silica in the form of gquartz. A recent
study miade by us among marble workers showed that althongh marhle dust, when
inhaled in concentrations averaging about 23 miilion particles per cubic foot of air.
preduced a mild bilateral. linear fibrosis in a certain nwmber of the 80 men
tned. no serious {3 changes were noted and there was no disability duz te
t. even aiter many vears ol exposure (mnre than 40 vears in some cases).
rhle dust nader consideration consisted of 78 per cent caleitz and 2 per cont
te, with no silica oresent.
w5t Hazard in Arvasive Industry. Artificial abrasives are widely used in
ey angd for this reazon the effect of the inhalation of dusts produced in the
uiacture or preparzzion of these products i3 of great importance, I 1925,
1930 and again in 1931. Dr. Clark of the Norton Company at \Usterster, Mass.,
riade investimarions of workers exposed to aluminium oxide ancd silicon carbide dust
rreduced in the manuiaczure of grinding wheels. which showed that durine a period
of 13 years there were proportiopately twice as many cases of pulmonary tuber-
ciriosis among these warking in the ahrasive dust departments as in departments
where no abrasive dust cccurred.  To 1931 Kessier, of New Jersey. reported the
cecurrence of over 100 cases of alleged silicosis in the abrasive powder industry,
in which the dust consisied of 99 ner ceut free stlica, )

Exposwre to Siicaty Dust. It has been the belief that the juhalation of dusts
composed of silieates {combined silica), in comparison with silica (free silica in
tae iecm of quartz), was innocuous. Of rcc:m many,_investizators have

hecome cognizant of the hazards of silicate dus&;}xbos\‘{rc. A shestasTs, T fibrosgremrey,
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332 Troenty-third Aunnal Safety Congresi—National Safety Conncit

of the lungs caused by the inhalation of ashestos dust. has alreads
both i its clinical and roentmenographic manifesiations by investizators i Cimes
countries. but fo date no studies have been reported in the United 8
dust, which contains about 22 per cent combined silica, has been dicd, and
cffects of the inhalaticn by workers has been discussed here.  in March.
Dreessen. of the United States Public Heaith Service. reported the rasults
study conducted amoug tremolite tal¢ and slate workers. The slate dust 1o \
thesc workers were exposed consisted mamly” of silicates. thers beinz e
3 per ceut of quartz in the dust. The tale was a hvdrous calcium-nagresium

leed N

heing 43 per cent talc and 43 per cent tremolite. with no quactz present. The
results of the study seemed to indicate a relationsiip between the amount &1 Cast

inhaled and the efiect of this dust on the jungs of warkers.

Statistical Sindies. Recently, Lanza and VVane estimated that there are < e
$00.000 workers engamed in the  mining. quarrving and MARVIACIUT NG nduries
i this country in which an exposure to silica’ dust to 2 harmicl cearee i =
tailed. Their analysis of mortality experience of twelve life insurance compazie:
for the period 1913-1926 showed that the actual moriality from TESPITALOTY iiver.
culosis among the silica exposed persons was about three tintes tha: of x iz
sitica dust group. i one considers their data for certain CCLUPALONs i micsl
mines and gramite and sandstone quarries, oceupations known fa be exposcd. 1
hizh concentrations of hazardous dusts, then the commnarison is more striking, :oes
the actual deaths among these workers was found to be ten times that of the ex-
pected deaths.  More detailed statistics an occupational martality as reporred by the
Registrar-General of England and Wales (1921-1923), and summarized by Brize.
show the high rate o 1.886 per 100.000 for tin ard copper miners. while the =ate
for "all occupied and retired males™ was ouly 150. Cther occupations with ™
exposure showed an excess.

From the evidence just presented concerning the injurious cHects produced b
the inhalation of certain dusts, it is apparent that a knowledge of the proper
of a given dust which determine its capacity to produce prlmonary pathologs

essential.  Numerous investigations of the industrial dust problem indicate =

these properties are the chemical and minerajogical composition o the dusy, =
conceutration i the industrial atmosphere, and its particle size

In an carfier portion of this discussion evidence was presented which indiczmed

that a close relation existed between morbidity and mertality ra from varioe:s
respiratory diseases and the exposure to certain dusts in industr In the e=fF
of the dust hazard in the granite cutting industey. it was defimtely proved ==
there is a direct relation between the magnitude of the dust exposure and sich
and death resulting from tuberculosis. [t is quite cvident. as a result of
studies. that the remedy of the dust evil lies in the cfective removal or suppres
of the dust to concemtration considered saie. However. uo set rules :a

lished for the mechanical protection to be instituted in an attermnt
trial dust.  Specific cenditions encountered in a plant will deters
protection to be empio:

The protection of

titnes he accomplished %+ the substitution of a non-toxic material j
One cxample of such a procedure is the possible use af a neetaliic nr other
ot artificial abrasive Isr sand in the sandblasting process in those nperation
which it is not essential to use sand. a substance high in quartz content.
the mechanical enclosure of the dust-creating process also serves
worker.  An excellent illustration of this tpe of protection is
modern sandblast barrel used in the cleaning of smalf objects,
possible to protect the worker by the substitution of wet far drv
driffing instead of dry. In one instance, in the granite costing \
mentioned. an operawr using a diamend. goint toal worked the :ann wer
resulting dust amounted to 22 mitlion particles pet cubic {uot. The same oner
was then requested to work the store dry: as 2 result, the amount 7f o
the hizh fzure of 4% million particles per cubic ioot. In the we
cioth it haz heen po ¢ to reduce the amount enitl the air
to ouc-inurtlggi _the
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in fevner and juch-iammer dritling hard reek. although the vew tope of Keliy
dust trap s now Buding ouch Gvor tor th md of work, )

The Kelly trap cousists of a meral chariber designed te enmiote the drill steel
at the reck surface. No attempt iz made to secure A mechanical seal with the
rock or between the trap and (e deill sieel. The dust i temoved by aaq ar
srream and i3 carnied ito an exnaust system counected 1o the trap. inscape ot
dust particles through openings Letween  the uneven rock  surtaces auld the wrap
is proveated by the air seni produced by tre inBuwing air.  Tests made on this
trap under actual werkig conditions show that the dust concenration at tie
worker's breathing zome may bhe kept down to iess thau 10 miilion particles per
cubic ioot with a 60 cubic fvot per minule rate of air How through the hood. This
trap is a step forward in the program of dust removal; lwowever, in underground
work. such as in mines and subwavs. there is stll the need to solve the problem
of compact dust disposal cywipment.

In certain cases, such as it the sandblasting of large castings in sandiiast Tooms,
the practical safeguard to the worker is to provide him with a mask or helmet
of the positive air pressure type. In the sandblast investization previously men-
tiened. it was found that when from 3 ta 6 cubic feet of practicaliv dust-iree aiv
ner minute are supplied to the heimet, the worker receives xleal protection,  Haw-
ever, oue must always bear in mind that the uitimale criterion of prowection should
be the dust determination of the air within the helmet during blasting and not the
quantity of the air supply itselt.

In most dusty processes, however. the most effective means of dust climination
are. by the use of properfy designed exhaust ventilation systems.  Sinceg in many
instances it is Gifficult, costly. and at times an unngcessary procedure to remove Aail
the dust in the vicinity of a worker, we need first to determne the minimmm
amount of a certain dust which the wacker can apparently tolerate with fmnumity,
Such information can be made available by the type of studies carried out by the
Pebiic Health Service. For exampie. i the eranite study already referred to, it
dust at the breathing level of about 10 miliion particies per cubic foot (33 per zont
irec silica).

Studics oi dust removal devices used in granite cutting plants at the time this
Nork was conducted showed that a linear velocity of 1,300 feet per minute as
measured by an anemowmeier at the face of the dust-removal hood. wouid kecp the
Just at the Lreathing levei 1o an amount less than 10 million particles per cubic foot.

A word shouid be said concerning personal respiratory protection auamst dusts.
It has aircady been shown that i the use of pOsItive Pressure resratoery devices
in sandbasting. it is important to have a well-designed device supplicd with about
5 cubic feet of dust-iree air per minute to give iull protection to the wurker.
Vit reference to respirators of the filter tyne, there is still much to be accrmplished
i the design of an efficiene and comfortable mask for coutivuous usz. Of great
value are standard metheds fur the testing of the ethciency of respiratary pro-
tection devices. Drinker advocates testing a device awainst tie pacticular  dust
which the respirator i5 to encoutiter. these tests to be made hoth in the laboratury
and tinder actual iudustrial conditions. He turther suggested that soume imparnal
agency should conduct such tests and certiiy the devices for inaustrial wse. the
work heing done on a cost hasis. The U. S. Bureau of Mines has prevared such
a schedule for testing and approving respirators.

{ wish to stress the importance of aod housckeeping i the effort to combat
the dust hazard. Good housekeeprig should not only impiy the removal of accumu-
lated dust ahout a sworkroom but should aiso embrace cfiicient nraintenance ot
st removal devices and respiratery protective cuwipment.  Systematic iaspection
oi all dust suppression eguipment should Te an axiomatic principle in cvery dusty
industey ratlier than the casual Jtention wiich it now receives it muany instances.
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