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.Oceupational Discases’

" Occupational Diseases

FRIDAY MORNING SESSION -
October 18, 1935

The session was called to order by Mr. W. Dean Keefer, dirceter. [ndustrind
Division. National Safety Council.  Dr. C, H. Watson, newly-elected President nt
The National Safety Council and Medical Dircctor, American Telephone and Tele-
graph Company, New York City, presided.

Present and Prospective Occupational Disease Legislation
By F. ROBERTSON JONES

General Manager, Association ‘of Casualty and Surety Executives
. New York, N. Y. .
2 -

”~.

Shice -l?ffc preveition of diseases is. to .some degree, a conumunity problem.
the state vught to do its part toward the preventicn of accupational discases, along
with all athers, The.public health authorities should study the causes ni such dis-
eases, their prevalence, virulence and the means for their preveution, They should
advise as to such means of control. and. as a last resort. appeat to lecislatures for
power tn order compliance with their rules. Statutory regulations for preventiomn,
emanating {rom other sources, such as are common in “labar” ar “factary™ laws, have
too serious drawbacks to be efficient. They are apt ta he intlexible and quickly hecome
Yout of date™; and they are too apt to he perverted inr the cstablishment of fictitious
hases for wasteful and demoralizing damage-suit litivation, Scientitic bureaus of
occupational hygiene. under direction of puhlic health authoritics, are the best public
instrumentality.  Efficient burcaus of that character are now to he found in several
states; but, cenerally, such public health organizations are inacequately manned amd
cquipped.  Therefore the primary need in occupational disease legislation is for
measures to improve our public heaith services.

Emphasis should he placed on prevention, not merely hecause *an ounce of pre-
vention is worth a pound af cure.” but hecause public measures for the assurance of
relief to victims are perilously susceptihle of heing so perverted that thece affected
will tend to rely upon and ahuse the protection afforded as a substitute for, instead
of as a supplement to , means inr scli-protection. e

xpert opinion now calls stronziy for the entire climination of employers® fiahility
for “damages” for_occupational injuries—by discase as .well as hy accident—hased
upon negligence.  That remedy is too uncertain in aperation, litigious, demoralizing
and wasteful: it furnishes relief to tnn few of the victims unless it he so liberalized
as to he grosslv unjust and financially perilous to employers—and therehy harmiul to
industey and all dependent upon industry, . .

Losses from ill-health amongr workimen are primarily subjects for scli-providence
or for “sncial insurance”—fur “sicknese insurance” tn help out during brief illncsses,
and for “invalidity,” “old age” and “widows' and nrphans’” insurance where illnesses
or infirmities result in long or permanent disability ar untimely dealth. The cost of
thesc insurances against the commnn misfartunes of life cannot rightly or expediently
be impnsed wholly upon industry, but needs to be distributed somewhat in proportinn
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to resy weibitity,  Aud benefits, at a high scale of maximum carnings, as in workmen's
compel sation. simply cannot be provided for all such workmen's misfortunes. In
invaluel v, old-aze and life insurance, at least, the hencfits must be graded, more or
lees, in” aropartion to the individual workmen's conlrll-ullmls to the requisite reserves;
and the richt ta henefit must be conditioned upon some minimum number of contrihu-
tiom~. Tt is only for some relatively small proportion of the injuries and physical ills
1o which workmen arc subject that it is rca\nn\lﬂc and practicable to impose the full
yespomsibility onindustry,

From ite Loginnings, the workmen’s compensation law has covered all injurics to
"health resolting from occupstional accidents.  Further it has now, in this country and
ahreadd, hieen c\luulcd to cuver many specificd diseases, not resulling from acculcms,
thissified as "occupational.””  And in a few states in this country and l.alm Amcrica
n has bren extended indefinitely further 1o cover “alt mclum’uly all injuries to lu.'\llh

“aricing out of and in the course of the cmployment” or all “occupational discases,”
wndefmed, “arising out of the employment.” .

In this comtry there is strong political pressurc in favor of this “all inclusive”
toverage of injuries ln' discase based upon the contentinn that there is na difference
in principle hetween “injuries hy accident” .-uul "uuuncr. by disease”; therefore, indus-
try ouzht to he liable for both classcs of injurics on the same terms and cenelitions.
This contention is fallacious. The fundaniental principles of the compensation law
are that industry shall he held rc‘pr-nﬂhlc and liahle to compensate for the losses from
thewe injuries only which are caused by “trade risks”, resulting from employment and
whicli the emplayer can control; and that the liability for such ricks shait he suffi-
ciently well defined. as to he insurable nt practicable and cquitable rates, fixed in
'uI\.un(c The standard cnmncm:\hnn laws have heen framed to carry out those prin-
n|-|c< m application to injurics by accident, Put the faclml cnndutlons refative to
injurice by diccase are so difiercnt from those relative to injuries hy accident as to
necessitate dificrent treatment,

he cruvial difierence hetween accidents and discases is the time factor. An
accient iv 2 tudden event, Nappening at a definite thme and place. Ccncnlly the
cavsal vebation Iuh\un the employment and the accident and between the accident
amb the vesulting injury can he traced with u‘.unn.nhlc certainty. Generally the
cngliyer s antomatically identifiecd.  And there is a clear-cut event from the dite of
which time-iuits on notices, elaims, etc., can he measured.  Tn contrast, many discases

ittribuatable 1o occupational isks are of slow cantraction, and may he of cqually slow
prowress o havmful results, Tn silicosis there may be an interval of as much as
twenly ar thirty vears hetween the first exposure and disability or death,. In the
meantime, nany caises for duﬂ lement or death, other than the oceupational discase
may e operated. Offen it is a matter of extreme difficulty to detesmine whether
ulwmluhh or, death really has resulted from an occupational disease or hnm other
cames,  Aledical dinennsis of the mere existence of a particular disease is oflcn
meeriing vet fnr the proper operstion of compensatien {or oc cup'\lluml discases it is
Jesseptia] o ul-l in true nuedical dinenases, not merely of the existence of the disease,
Sl s of s canses and ermsequienecs,

A fwther difiieulty i that, where the dicease is of slow umlr.uclmn. it may he
condiiacted by 2 workauan under several different emplayers or insurance carricrs. In
ach cases it is essontind for the protection of the workman that seme ane existent
nnl.!.-\n or msm.mn' carvier shodl he divectly Iuhlr for the entire eOpens: Wiom,
That s s higle Iy viearions and bar: h Tiability ty impase upon an emplover or insorgr
~-\\h- hn or 1 .|4ln||||n.||nr Ay a vl o clain contrilmtion from earlicr employers
aned infurers sl i oll faivness, shonld bie sobjoet to striet Timitations,

Mareover there is a ditheatty incikentd 1o the provisiom of new insuenee for

connpe n-.nh-.n for such diseases of slow contricdtion as silicosis, Uader siely conditions,
the Tead ity dmpresed upen e eraployee incindee o Bability for disability or deale in
the funter in other words, a liability, not mevely for future visks but alea for the cost
of a volune of |-h\m.l| impaitmonts alvesuly ineusied (Imm.h the liability therefor is
not yet widured,  In inawance parlance, these are termed “accrued liahilitics."  Such
Snecrocd Tiabilities, wider e lawe newly impasing o lability to compensate for silicasis,
would, it i< cstimated, in o ofate such as New York, aggregate many millions of
dellars, This cost is additicnal, to fosses from eorrent risks; and how to meet it and
how to fix reasonalile charzes for insuring it is a complex financial probiem.
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The situation, then, in my upinion, is this: The principle of compensation, re-’
gardless of fault, may well be cxtended to cover these disabling discases that are
characteristic of and peculiar to and have their orizin in the occupation or process in
which a person is engraged.  This would exclude the dncascs of ardinary life, and
would he applicable only to the specific hazards which arise out «f and because of
industrial processes and occupations,  The provisions for such coveraze shonld be
separate and distinct from the provisions of law applicalle to compcmnl%iﬂucg-
dental injurics, and these distinctions should he consnn(ly cemphasized. ¢ prohlem=
of formulating such provisions is relatively simple with rcfcrcncc to those recopnized
discases sct fofth in the older occupational disease laws, since sueh diseascs are
rehiably diagnnsable, of guick_contraction and non- prozressive.  But it is dificult in
respect to such progressive discases of sluw contraction as silicosis and sl stogis—
noew gcucrallv regacded as heing truly nccupahnnal '

whereas experience under indchnite, ‘all inclusive” coverage in Connccticut, Massa- .
chusetts, \\'I‘C')INIII and Califurnia is Iulpful with lessons of faults to avoid. .

In my’ opmmu a law fur the compensition of occupational discases should contain |
provisions \o the following effect:

Diases to he made “compenszable™ should he distinctly specificd—by listing

.in a “schedule” or otherwise.  They should include all those diseases, but only those,

to bg foungd in the state, which, accnrdm" to prev ailing medical opinion, can be traced.
in individual cases, to nn"ms in “trade- n<|\t —i, c.. risks, not of ordinary tife, hut
created by special practices or pracesses in industrial occnpations.

2. There should be a special regime for expert adjudication «f medical questions
in accupational discasc cases.

3. There should be definite periuds of exposure required as a condition to the
right to compensation for various accupational discases; the time within which, in
order to he compensahle, disability or (lmlh must follow expnsure should he limited:
and cases tc%ultluq from cxposures prior to the eficctive date of the compensation
coverage. or in industrics wholly outside the particular state, should he excluded.

4. Prompt notice cither of the first manifesttion of the disease ar of disablement
——the time of such event to he ditermined as a medical question—shoald Le strictly
required ; and every presumption should hie ngainst the validity of a claim st male
as prompily as practicable.

Fortunately, howeter, thére |
are promising models for our gmd:mcc in same of the Iorc:zn cumpensation laws, .

5. Tu case an occupational disease merely aggeavates, prnlcm"t ar accclerates ‘“

disability or death duc primarily or prmnmldv tn a non-nccapational disease or
mﬁrnuty or, ahove all. to old age. the campensation should he reduced to he prapor-
tionate to the dezree 1o which the accupational discase contributes ta the disability or
acreclerates death,

6. The employer, as of the time of the workman's fast suletantial exposure to
hazards of the disease, and the fnsurance carrier then on the rislke shoubd e linle for
the entire compensition—with or withaut rizht to contrilmtion fram carlicr cmployers
and insurers.  Bat all such liahitities, whether directlv. for compensation ar for con-
teilition to the compensation payable by others, <heanld he subject 10 brief time
limitations. .

7. Inincurable discases, especially silicosis, the obligatory medical benefits should
be specially limited in time and kind. :

8 In silicasic and other di.tru.\cs of sluw conteaction, there shonld he special
provisions for Hiniled compensation (o worlmen 1aid off before actial disablement,
with the alternative, under some conditions, of waiver of compensation by such work-
men for ageeavations resulting from heing allowed 1o continne in the hazandons
oceypation,

9. A law lu‘\\ly wmposing liability to compentate for silicosds and other diseases
of slow contraction shoulil leave a substantial interval for preparation: hetween the
date of its ennctment and that when it shall whe effect; the compensation for such
diseases should he <|uf:|.||l\ reduced and timited below what wemld otherwise be
appropriate uutil the “acérued liabilities” are worked off,

10. ('mnprnﬁlnn for muuutmunl disenses shoubl Le insurable s mr.nlclv from
cmnpcm'\lmn for accidents: and, in the initial staze, at least, of a rezime of com-
pensation for such discases as silicosis, the rating practices now nnpn\cxl upon insur-
ance carriers need to be radically madified.,
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The above program is sound and would be highly conducive to occupational ,
case prevention.  But T am not so confident that it would he safe.” The pressure is b
my for “liberality” in_compensition faws.  Merely a few among a large number . {
vrabalde slight diversions from what 1 suggest would convert compensation for H
apational diseases into indefinite health, uld-age and life insurance for workmen in s
o industries,  The cost might ruin the industrics, and, at least, wounld be so
alenlable as to muke the risks “uninsurable,” cxcept ‘on the unlimited assessment )

ay, with all iis financial perils and uncertaintics, }
In_repard to prevention, there are still sume practices to be decided upon in H
foetime a regime of compensation for occupational discases about which there !
oiny much doubit. For example: Such a regime will practically compel employers, ‘
!

dving employment, to discriminate agzainst all the ailing or agiug—against all
1t the mast healthy and robust, “That scems to be desirable in accupations when
secupativial diseise bazards are great. Put is it desirable otherwise?

Again, an ideal” commen to those of us who cmphasize prevention is to require {
prompt remaval from exposure of workmen manifesting the first symptoms of an
watinad disease. Bot for the chdetly or skilled workman the luss of his trade-job .

he wutse, in cvesy vespect, than the danger of continuing his exposure, Mow |
- should such cases be defined and treated and how should the law he framed to
.t or anduce s ch treatment?

Political impatience is the chicf obstacle 1o a just and cquitable scttlement of the
ipatinal discase problem. 1§ those thoroughly informed as to this complex sub-
who have sincerely at heart the welfare of workers could be delepated the au-
iy to devise a sulution, some progress might he made. But when political
wanda is injected into the situation there is little chance for an adjustment
Lictory to all concerned. “The greatest need taday is the divorcement of occupa-
b disease legislation from palitics ar political considerations.

Some Practical Considerations in Dust Control
‘ By J. J. BLOOMFIELD
azitary Engineer, United States Public Health Service, Washington, D. C.

The e vention of occupativmal discases duc 1o the inhalation. of industrial dust
thoarily an engincering problem.  Until recently, however, little attention had .
devote! 1o the control of dust, accounting for the paicity of fundamental data
w sl The convequences of the neglect to furnish adequate protection from
hazands are now heing felt, and the cost is becoming a serious drain on industry.
now wi o established that exposure to certain kinds of dust, such as these con-
g considerable amonnts of quartz, has increased the morbidity and mectality
from respiratory diseases: while metallic dusts, such as lead and its compounds,
leen assaciated with general systemic poisoning of workers, It is obvious,
fore, thit any serious attempt ta control the dust hazard should, in time, result
wly i the improvement of the health of waorkers, hut also be of definite economic

WA industry,
The henefits of a0 preventive program in the fickl of accidents are well known.

Iry is f:l:l realizing the newd of a similar peventive program with respect to
ational discases,

Evaluation of the Dust Hazard

Fhe first step in the evaluation of the dust hazard is the determination of the
atial expusure to the dust in question. A typical example of such a study
serve to clarify the micthadology involved.
Fable 1 shows the various occupations in a granite quarry and the number of
ofs emplyed incach wccupation.  Drillers are the only persons using pncu-
twals, bivnen ta, praduce consideralile quantitics of dust.  In other words, 38
ot of llu: auarry personned are shown to be exposed to a potentially dangerous’
wavd The ccupational analysis at once indicates that the dust investigation

S
et -
S
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Table 1—Occupationat Classification of Granite Quarriers

Nunmiber in Each .

Occupation * Occupation
Drillers:
Leyner ... ceen 17
Plug and jack hammer. . .ooovviieviniiinnnnns 37
Ot quarry employces:

Superintendent .ol i i i 1
Foremen ....... e e 7
CoMPressoOr CNEINCET vevrrreereetosaesrsonsanses |
Haoisting engineers ovvevvvevnnnens 12
Lacoputive engineer ....... 1
Locomolive Areman .o.uevevnnenenn.n.. I
Stegm-shovel man ..o 1
Crwhe® operator ...ovien.iea.., 1
Derrick men ..... 24
Muckers ........ . 24
Blitcksmiths ..... 6
Tool boys ....... e 2
Water boys ..... Ceeeeen e eseeieaies 1
Machinisls ..vevvieiiiin i iineraeiiesennanns 3
Alr-Bine ropairers voveveieiinevecianniiiessinnes 1
Pipe filIrS ouveveer vivrereninnenneerissocacsnss 2

B Y 142
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Table 2—Occupational Dust Exposure of Granite Quarricrs

Dust cotmts

. Number i millions
in cach” of particles per

occu-  cubic foat of air.

Qeeupation pation Woeighted Average
Jovner doillers coiuiiiiiiiennniriaeiitiisenassannns 17 1444
Plug and jack-hammer drillers (quarry-hole)........ 37 1121
Plug drillers (yard).ooiiiiineiieieiisncnoeninnans 369
Alt other workers.oovoiiieiiieiriiniiieciennaeee 88 : 5.8

rd

should espectally concern itself with these workers,  ‘The next siep involves the
determination of the uccupational dust exposure.  Table 2 shows the resulis of such
a study, :

It is apparent in this tablg that the drillers are exposed to high dust concentra-
tions, especially the Leyner and jackhammer drillers working in the quarry hole,
Frowm a further analysis of the occupitional dust exposure of drillers it iy possible
ta determine which activities are responsible for the dust.  For example, expericnce
has taught us that the various activities comprising the processes of most dusty
occupations are usually associated with dissimilar dust (xposures.  For this reawm
it is essential to estimate the amount of lime spent in each activity in any one wuceu:
pation and to determine the dust exposure for cach. Table 3 shows the results of
such a study in the case of a Leyner driller.

Tt will be scen that a Leyner driller has five different dust exposures. A differ-
ential analysis, as presented in Table 3, yields scveral valuable findings,  First, it
cnables one 1o obtain a true average dust eaposure for workers engaecd in the occu.
pation of Leyoer drilling.  (In this case the weighted average is 144.4 as contracted
with 2134 million particles per cubic fuot found during deilling operations only.)
Sccond, it enables one to determine which activity, or activities, contribute most to the

-
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l 1 nor would it have been pussible to correlate this dust exposure with the man's clinicat
Fable 3—Sununary of Dust Exposure of Leyner Prillers in a Granite Quarry . picture. In the above technic, correet weight is given to the number of ycars spent
- ' in cach vccupation and the dust exposure associated with each.  Only by such an
Average ' analysis is §t possible to arrive at a fair estimate of a wourker's dust expusurc and
. dunt exposure Parlicle-hours his proper designation.  Such an analysis is justified by the fact that results obtained
in millions of Number of in millions . with this technic yield excellent corselations with the clinico-ruentgenvlugical studies
\ particles per cubic  hours spent in per cubic . conducted on anthiracite coal minees.?
Netiviey foot of air (a) cach activity (h) fout (a X b) . . It is thus apparent that there is mere to engincering dust surveys than the taking
. . of dust samples-und their analysis.  Owing to the fact that the making of dust studies
Mine L e 234 4 8536 ) is rapidly hueing adupted in industry, it has scemed necessary to emphasize the impor-
ming dbrills 98 i 98 L tant dactors in such investigations,  Although the making of dust comts, per sc, 18
tehine drifls L. Ceenes 0 2 16.0 f ’ not a difficult, procedure, the collection of dust samples in industry and theie proper
achine o 60 W 45 \ interpretation should be dune hy a thoroughly trained investigator.  The examples
wine off hedes. . LOSs 0 14 2713 : * jmst given show the value of this teclmic in the subseyuent steps to be taken in the
ey ‘ e -— t control of the industrial dust hazard.
Petaloooo oo, 8 1,155.2 . g

General Dust Conirol Mcthiods

The selection of any metlend of dust suppression will depend primarily upon its
cficctiveness o reducing a given hazard and its ulaptability, A larze pereentare of
* reduction in dudt ducs not necessarily indicate that the methud wsed is efficient, untess
Jthe reduction has actually been sufficient tu bring the exposure below the safe limit,
and daes not interfere with the industrial operations involved, In general, there are
. four methods of dust control: (1) substitution of nundust-producing or hirmless sub-

Ly stances; (2) isolation of the dusty operation; (3) wetting the dust at its sotrce;
(4) local exhanst vemtilation. These mcthods may be supplemented by personal
respiratory protection. :

The hrst methad has a fimited application.  One example is the use of a non-
silica parting compomul for a silica compound in conneetion with the making of
foundry molds,  Tiahle § shows that although the use of parting compound, in thic
particular study, only necessitated an eaposure of 54 minotes of the 340 minutes of
. a molder’s work day (10 per cent), actually this activity accounted for approximately
§S pee cent, of the molder’s total exposure. It is obvious that the emplayunt of a
parting compounel, which is not as harmful as one compused of [ree silica, will lessen
the dust hazard in this instance to a considerable extent.

<
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2 particle hours i millians prer cuhic foat
. ~ == 1444 million particles pee cubic font
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4 hazard. Tl cvident that the practice of hlowing off holes by micans of fnserting
empressed i line into cach hale is attended with a great amount of dust; and .
ll;:.ll this activity lasts bt 13 minutes of the 8-huur-working day, it is responsible
23 per cont of the total dust exposure. It is evident that 23 per cent of the Leyner
Her's dust exposure may he at once climinated by prohibiting this practice. And
Uy such an analysis indicates the necessity for devoting all onc’s cfforts to the
wral of dust during the drilling pracess, since this activity accounts for 74 per cont
ihe total dust cxposure, alihdugh a Teyner driller spends hut one-half of the
line day at his drilt, ’

Sao far we hane Mealt with an industey in which the workers, as a rule. oo not
nze their arcuption,  Often workers have had several occupations, cither in the
e m-l‘n\.!r_v or in several different kinds of cstablishments. 11 the worker has heen
Moved in various accupations in the industey, it is a simple matter to determine
total st exposure in that industry.  This is important from the viewpoint of
r-dul.n,-;:r:n,\,\‘m:'l:cr's dust exposure and his clinical condition. A typical example is
wnon ahle . .

- Table 5—Dust Exposure of Molders

~

fable ¢« —Total Occupational Dust Exposure of an Anthracite Coal Worker

Average Dust
Exposure in Millions Particle-

Nt T?xxsl.conc.tl-t!lr:(- .\lillinfw.s of ‘ Time of Expo- of Particles Ainutes
i tmber tion in linns particle- sure in minutes per Cubic Foot in Millions
of years in of particles years pet Activity (a) : ) (a Xb)
n . cach aceupation per cuhie font cuhic font N . e e T -
.‘ cupation Use of Parting Componndd, . ...... 3 638 3,445
le picker .o ... .., . 2 asn 700 ' Remaining tasks in malding, ..., 412 44 . LRIR
ner o . 7 71 142 Pourigt ..oouu.. PPN 83 kR | 18
de hiver oL . 3 7l 213 Pramping molids (“shicke-omt™) ... 16 328 520
et bbweer Lol oL L R) 480 1410 — -— -
90T L 18 180 7.210 : AT E PN - M0 5058
tion forcman .., ........ S 7 35 et TR S
‘ ‘ _ §958 willion particle-minutes
Total. oo e veee 30 . .77 - - = J1.0 million particles (per cu. ft.)
.- . S e el .. . 540 minutes

30 millions of particle-vears per cubic faot -
== 324 millians of particles per cubic foat

30 years

I-n'l..l»lc 1 the worker's accupations are arranged in the order of cmployuient,
lase eme beinge Dis present accupation, 1 is abvious that had one considered this
upation only, the dust exposure would not have yiclded a fruc state of affairs,

T the case of abrusive cleaning with steel instead of sand, we have the example
of the “substitution of a substance invalving a lesser dust exposure as well as the
use of a material not as toxic as sand.’ Table 6 shows the improvement effected by
this type o("snhsliluli‘un. Not ounly is the dust concenteation reduced (romn an average
ol 96Y 16" 133 million particles per cubic foat, but the putential exposure to quartz dast
is diminished from 4299 to 3 per cont, '

\ . : _/
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ble 6—~Showing Reduction in Concentration and Quartz Cont
Sandblast Rooms With the Substitution of Ste(e)l l’orzSa:crl‘ X;:r:sfivlzus‘ tn

Average dust concentration

_r-:::lc . inmillions gf particles Percentage
asiy B per cubic foot of Quartz
| 969 42-98

Fhe second method of dust control, isolating the dusty process, pos:

SSCH ANy

ibilities, but anfortanately s not widely used. The theory underlying isolation-

+ concentrate the dust sources 1o ane locality or to a single closed space.  In this
<A winimmm mmuber of employees are expoased. At present, many fnmul'rivs, dur-
shale-ont expose workers who normally are engaged in occupitions with low
¢ concentrations.  Thus, molders in a foundry may he exposed to a dust concen-
iwn of 3 million particles per cubic faot under normal occupational conditions, but
n shale-ont operations are carricd on close by, their exposure may he increased
aore than 50 willion, “T'he same condition exids when amcaling Mlasks conmininﬂ
audl slag are empticd in malleable iron foundrics, exposing grinders and tumbling
el attunkants at work close by. "

l'('l‘l!.ll\ﬁ the 3 2a1t exmmple of isolation of a dusty proacess is the abrasive clewing
w This compdetely enclases a hazardons process aml exposes only the blaster who
|-~nu-r:-lly cquipped with a protective helmet, The room is also exhausted, which
er reduces the dust concentration,  Pracesses which are isolated require goad
silation. Other examples of isulnlign. arc the awtomatic turntable for alirasive
:;;:tg.}lmuln\n\g barrels, and Iml‘ch-uuxmg rooms found in some pottery establish-
“The third methad. perhaps the aldest known, is the practice of welting the dust
~ sowrce, h'l Yable 7 an example is depicted in connection with the d}illing and
iy nf‘ rack in anthracite coal mine operatiens.? Tt is apparent that a tremendous
‘tion in dust has heen effected by this method.  However, as already pointed out
< p.'u'l-lt‘ll':l'r method is attendant with a reduction of the dust to a safe Iimit'
mt he vonsidered suceessful. T the present instance, the warkers engaged in
me are stll exposed o unsafe coneentreitions of a highly danscrons duste and
nre pasitive wethad of controlling the dust in drilling operations by dust traps
] be imlicated.  For drilling and loading operations involving an exposure to dusts
toxic  an those cou!ainina hich amounts of free silica, as in the case of coal or
lli,:'cmh . the reduction shown by the use of wet methads may be considered

le 7—Ccntrasting “*Wet” and “Dry"” Methods of Rock Drilling and Loading

Average dust count in millions

i ) Na. af of particles per cubic foot
eases Samples “Diy"” “Wet”

e e 23 se8m
LN

10 636

.- . .

12

The fourth methad—exhaust ventilation—is perhaps the most efiective, amd one
the widest application.  We cannot discuss here the details of the -ll'nmry and
n of loeal exhanst syetems, except to point out there is a real need for more
'l.m."'"' stutdies of the tvne condueted by DallaValle with reference to the desinn
ral exhaust lmrulf, which he has presented in Public Tlealth Rulletin 217, The.
of Hatch amd his collcagues® ep the comtral of the silicosis hazard in the hard

erlrl:lmlnct is anather example of a scientific approach to the dust climination

o ——— —
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Table B—Summary of Results Contrasting the Dust Exposure of Mine Worke;s
Under Controlled and Uncontrolled Working Conditions .

Dust Cuncentration in
millions of particles
. per cubic foot of uir

Operation Controlled Uncontrolled Remarks
Fiving charge ..ovn.os 40 834 Unless at least 15 minutes clupsed after
firing a charge, miners found to be exposcd
tu high dust concentrations,
Luading coal or ruck.. 32 636 By wetting the loaded material the dust
. connt is reduced as shown.

Loading coal taad.er.. 426 291-1138%  Mechamicul toading deereases the dust ex-
" posure as indicated,

Dritling oo bgmeerer 33 508 [ t
. dust  concentration,  Further  reduction

wauld necessitate exhaust ventilation,

Wetting coal and empty cars reduces dust

in haulageways.

Wet breakers reduce dust counts as shown.

Jauling coal i‘f'l'fluiucs. 12 17

Preparation of coal... 24 380

¢ Phe Tower 1esull i asseniated with the hand loading of wet coal wlule the higher avetage
is based an the hand loading of dry e

It is apparent that there are no set rules for the mechanical protection of workers
from the industrial dust hazard. Specific conditions in an industry, or a plant, will
determine the type of protection to be employed.  The present discussion has cmpha-
sized the impurtance of approaching the problem from the standpoint of the occupa-
tional expusire.  Studies i representative plants of an industry oiten reveal the
various methods which may he employed in controlling the dust hazard. The follow-
ing two examples indicate the value of such investigations.

Table 8 indicates the various control measures which were found in use in the
anthracite conl mines investizated in the study referred to carlier,  Although no single
mine practiced all of the contral micasures shown in this table, by an accupational
stady in several representutive mines it was pussible 10 show that methods re nut
known and practiced for the climination of the dust hazard in this industry.

Another example is indicated in the results of a study now in progress in conmiec-
tion with mcrcurialism among workers in the hatters’ fur cutting industry, Table 9
shaws the exposure to mercury dust and vapor of some of the workers in this industry

Table 9—Exposure of Hatters' Fur Workers to Mercury Dust and Vapor Under
Controlled and Uncontrolled Conditions

Total Mercury Exposure
in Milligrams per 10
cubic micters

Occupatiun Uncuontralled Controlled Methad of Control
Blowers .. 416 .. Nune practiced
Shippers . 7.2 .. " "
Cutlers  ooveaes 4.4 18 Lacal exhaust

“ : veatilation
SOTIETS eevovncravsncsnssnssse 38 17 “
T T4 £ ST i1 12 “
DEINErS, coeruersencenoceenes 25 06 Segregation
Clippers o olevearrreezeneress s e 07 - "

Wet drilling is effective in reducing the .
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ander contpolled and uncontrolled working conditions, It is apparent that where
seme measure of control is practiced by such methods as segregation or Jocal exhaust
ventilation, a material reduction in the exposure to mercury has been effected. It 1s
our belied that in the case of the blowers' exposure, a reduction may be cffected by
wechanival enclosure and local exhaust ventilation, aml that the shippers' exposure
to merenry vapor niy be lessened by a gencral system of ventilation sufficient to
change the air in the store room frequently enough 1o bring the mercury concentra-
tration 10 a lower level, Unlortunately, in the present investigation, it has been im-
pussible to dind a plant in which an attempt has been wade to reduce the exposure
fur these two occupations.

In some dusty oceupations the methods of controlling dust have not been devel-
uped. | In fact, operations such as removing the cores frum very large foundry castings,
sand-Fpisting, handling of used storage battery plates, paint chipping, and cadimium
unide #anulicture appear 0 offer no practical means of adequately controlling the
dust penerired.  In such cases, it is therefore necessary to furnish the worker with
persana respiratory protection devices to prevent his exposure to the harmful effects
of the casts presewt, These devices consist of various types of respirators, masks,
and heloets,

It is important to hold in mind the limited use of personal protection devices.
PBecause a worker cannot with comfort wear a mask or helmet continuously, such
devices must be employed intermittently,  Their use is generally extended to those
operations where all ather methods have failed or supplementary to them, as in
storage bartery repair where the exposure to small amounts of lead Lreathed is
huown to be detrimental to health. .

Tt sheuld be pointed out that the U. S. Burcau of Mines is equipped to conduct
appranal tesls of respirators used for protection against various dusts and fumes
(Schedule 21). These tests are conducted against the dust for which the device is
10 be used and are rated, not on an cfficiency hasis, but on the quantity of dust which
actually passes the respirator.  The results of a study of masks or helinets of the
positive pressure type, made during the sandblast investigation conducted several
vears 1m0 by the Public Health Service in cooperation with the National Safcty
© Coemndil,y showed that the only practical saleguard to the worker inside the sand-
Llast raom was to provide him with a mask or helmet of the positive pressure type.
In swdying the cfficiency of such devices it was found that a relationship existed
hetween the amomnt of air supplicd to the helmet and the concentration of dust
in~ide the helmet during blasting.  To determine the optimum air volume to be sup-
plied 10 such protective devices, it was necessary to obtain dust samples from inside
the helmet while varying the air volume, at the same time maintaining the dust con-
wateation in the sandblast reom  (outside the helmet) constant.  The positive supply
«f 6 cu. L of dust-free air per minute will proteet a worker under the operating
cennlitions now in practice in sand-Llast rooms.  The ultimate criterion of protection,
hiowever, is the result of dust determinations of the air within the helmet, that is, the,
air actually breathed by the worker and not the volume of air supplicd.

Too much cmphasis cannot he stressed on the necessity of maintaining in good
urder the personal respiratory devices for the protection of the worker against various
toxic dusts.  Maintenance of exhaust ventilation systems, and other types of protec-
tive cquipment, should be a rule in industry rather than an exception.  Too often the
rerm “pood bausckeeping™ has been imterpreted as signifyving only the periodic remaval
f dust colleeted on fuars, rafters, cte.  Although such practice contributes to the
sencral state of cleanliness of a workroom and <hould always be i force, the time
as smely comeswhen serious attention should be given to the installation and rigid
maintenance of all types of dust control devices. In every plant there should be
ame acxpansible individual charged with the periodic inspection of all workrooins
13 1o sanitation. ventilation, and maintenance of all dust removal and ather protective
viees Pochaps the Lest criteriom of the cffectiveness of these devices is the

ftushe ditcomantien of the dast comtont or the air at the workess’ bLicathing zone.
h by comtont umilonce and an apmaadh to the problem as outlined in this paper
Ce b ag make progress i the contiol of the dust hazard in industry.

Clea tbe Toaelay of evea 8 taest (ataisnve progiam of dust control are not

coladhe rcdhizad Fhis s espoanlly true i dealing with fibrosis-producing dusts
C bt where some of the worhmen have aircady iuhaled suthicient quantities to

-,
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cause disability. However, in dealing with such dusts as lead, cadmium, and mc.'cu_W‘
compounds, control mcasures may produce §n_lubriou§ results in a rglall\'cly bric

period, It is difficult, because of lack of sufiicient reliable data, to indicate here lIIIc
cconomic benefits resulting from a preventive program of dust control. It has been
c<timated by Dean K. Rrundage. statistician of this office, that l!m minimim expectancy
in savings to employer and enployee from an indicated reduction of the, accident _ralc
amd of the time lost on account of illhess (or an cyuivalent reduction in |3|ux’la}|l)‘)-
demunstrated as attainable, is $20,000 per year per LU00 employees. Al this estimate
is for plants whose accident rate s considersbly hilow the averaze, in which there
are no_occupational health hazards,  In plants where hazards are knawn to exist
the savings should be far in excess of this conservative cstimate.  When one realizes
that in this country there are approximately 13 millions of workers engaged in manu-
fucturing, wechanical, and mineral industries, then it is evident that the maguitde of
the problem has not heen overcmphasized.
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Silicosis and Silico-Tuberculosis
Medical Problems of an Important Industrial Disease

' By EDGAR MAYER, M.D.
New York City

A hidden clement of the cost of praductivn is industriad discase.. Industry has
reached a stage heyind the convern only of wages and henrs. - Far more important
s conservation of man power hy preventive mcdicine and  impruved engineering.
Discase preventive measures are ol i cost, but, in the g rim, a great cconumic
saving. :

Incidence. 1n the United States it has hicen computed that thore are from
300000 to a 1,000,000 people emplayed in vecnpativns where a silicosis huzard exists.
In New York City there are about 63,000 such cmployees. Ina sepresentative granp
of granite wurkers in Massachusctts silicosis almie was present in alunt 15 per com
and silicosis complicated with tulierenlosis in almost 8 per cent. 'l‘ul_ncrcn|ps|s was
the cause of death i over one-thind of the zrimite warkers which is four times the
incidence fur males of 20 years and over i this comtry,  In dotndry men studied
in Massachusctts, silicosis was less frequent Ghaat 9 per contd and tess advanced
in degree than in granite worlwers,  The dution of exposnre in founldey workers
with preumonnconiosis has avesaged many more years than that reguired to prestuce
silicosis in an industry such as pold mining, The tuberenlosis hazard in foundrics
is nearly as great as that reported fur swme of the uther dudy tades, bt the
fizures are much lower than those of miners of gold. silver, capper and lead, among
whom the mortality from tuberculosis is S to 18 times the general expectancy, Death
rates for all non-tubereslons iufections have heen reponted higher among workers
in siliccous dusts than in the general population. [l is suggestul that the werher
in silica succumbs more often 10 acute pulmonary infections rather than surviving

the chronic fibrosis. \
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Silicosis is defined as a pathologic condition of the ings due to the inhalation
sitica, whather free or combined in such a state as 10 he capable of sctting up its
racteristic pathogenic effects.  FThe principal factors that determine the incidence
iticasis are (1) the percentage of free silica in the inhaled dust; (2) the con-
vation of silica particles less than 10 micra in diameter in the atmwosphere; (3)
duration of exposure to the dust, and (4) the susceptibility of the individual
vsed as mudified by age, complicating infections, ete.  The occupational discase
Ming from such inhalation has been defined as “morbid results of occupational
vity traceabl: 1o specifie causes or labor conditions and followed by more or
extonded incapacity for work.” .

Vectabolism_ of Silica.  Significant amwounts of silica are present in all body
wr and dloids. Tt enters the body through the digestive tract and the lungs.
‘U of that entering the stomach is climinated in the stools, but a fairly large
unt is absorbed into the blood as shown by the constant excretion of silica in
urine, Al vegetable foods contain silicon especially the hulls of grains, hay and
w.  The low silica comtent of the liver, spleen and kidueys indicates the little
ntion of the absorbed silica in the body. Silica content of the urine of animals

le influenced at will by dict.  The hody possesses a very efiicient mechanism
the disposal of silica because of the low kidney threshhold.  Silica entering
lnngs in particulate form is expectorated in part with its enveloping cells, but
t oi it is carricd into the pulmonary lymph chanuels. Many such particles reach
lymph nodes and even the spleen by way of the blood.” The finest particles
«ver, way be dissolved in alkaline body fluids and carried away in solution, to
onereted in the urine.  There may be a constant drainage of silica from the

throuy'y the inhalation of extremely fine particles of silica in dusty atmospheres,
mall that they are not scen under the micruscope.

Attenyes to influence the absorption of silica from the lungs by administration
dlkali have been inconclusive. Elimination of silica by way of the sputum from
ets having deposits of silica in their lungs appears to be higher than those
g no history of exposure to dust.  Only small amounts of silica are in the
b ind dus level is little difierent iy normals than in silicotics.

Patholagy.  This disease is essentially a fibrosis of the hngs developing espe-
v in such i tries as hard-rock mctal mining, granite cutting, metal grinding
sand-blasting.  The pathological changes are believed to result from two causes,
weking of the lung lymyphatics by mononuclear cells laden with dust in addition
he action of colluidal silica, the exact nature of which is in deubl. The small
icles under 10 micra are the only ones capable of penctrating the lung tissue.
Althuuzhe silica plays the dominant role in the production of silicosis, the ad-
cure of other dusts” tends to modify the pathological changes in the lungs so
these resemble then those of other forms of dust inhalation, and the modification
s some relation to the percentage of free silica in the mixture.  Silicates, as in
stos, produce a definite change in the hmg, as well as other dusts such as
de. conl, cte.  Such changes are represented by a fibrosis brought aliout becanse
ively msoluble minute particles of minerals in sufficient  concentration  have

bronght by the activity of phagocytic cells into intimate contact with the
enary conncective tissue. This fibrosis is a diffuse ccllular one that occurs in
walls of the smaller bronchi and of all their finer divisions and cxtends to
‘ve the supporting connective tissue of the adjacent bluod vessels and to some
‘talse the walls of adjacent air spaces. However, when the great majority of
nhaled sarticles are composed of or contain silica, there develops, in addition, a
fic aml-lucalized type of fibrosis called the silicotic nodule—an orderly whorled
et of cells and fibres, and with sharp definition from the adjacent piren-
. Macy dusts ereate a gencralized fibrosis but only ene, namely one combined

silicon lioxide produces the special fibrosis of silicosis.  Sericite, known as
¢ mica, which is a hydrated silicate of wtuminn and potassium, has not produced
unal experiments the silicotic nadule, but instead generalized filrosis resulted.
dasts must be differentiated into those which are chemically achive and those
are inat when inhaled into the respiratory tract.  Silica is a chemically active
which must necessarily he soluble 10 a depree in the hady fuids and its activity

als s its solubility,  This activity which is numifested i the areas where dust -

les are carricd along the lymph stream by phagocytes, causes lesions of two
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5, "toxic” and "scleratic” both of which have heen reproduced experimentally.
axic lesions depend upon local necrosis and slow death and appear to favor the
gronth of tubercle bacilli; the scloratic lesians produce the uadular, fibrosis.  The
wert dusts are insoluble i body fluids and cannot exert chc.nuc.'{l action in the |upg
tissue, but if they accumulate o 2 marked extent their cffect is mechanical which
may lead to a certain amount of diffuse fibrosis arvund the dust deposits.  Certain
dusts, such as carbon, may have physical cliccts, they may .:ulsorl: tuxic spbsl:mcc:
and it has heen suggested that on this basis there is a rcl.uu:cly loner incidence o
active clinical tuberculosis in silico-anthracotics than in silicunf: fungs.

Other dusts miay even protect, as in the case of certain clays, gypsum and
aluminum oxide.  Pure pnewmonocenivsis may be only a laboratury discase, ns_lhj
pulimonary fibvusis of workers in dusty trades probably results from the combine
action of dust and infection, whether it be tuberculous or not. . .

In silicosis it is not the mincral particles that are breathed i during life l‘!.m:
record the cause of discase, but the particles that have been dissolved.  Risk
to work, cfliciency and healh may be greuly accentuated through the inhalation
uf finely divided particles even of a chemically inactive dust when there has occurred
a lymplh stasis which is known to follow exposure 1o silica.  This lymphatic blockage
leids to-retention and accumulation of the inert dust. In suit coal miners who
get what is called “miner’s asthima” we have this accunmlbation of carbon, Such
patients are very liable to have a high incidence of bronchitis with mechanical :uu.l
physical changes due to retention of suthracotic dust.  Furthermore, wncquivocal cases
of silicosis, with or without tubcreulosis, can no longer be doubted.

Tubcrenlosis.  Most apical tuberculasis is acquired before the age of 25 and so
silicosis at the age of 30 makes a previous tubereulosis more serious. Most workers
with tuberculosis_going into the wincs before the age of 30 die of lulx:rculpys by
the age of 45, The silicotic develops a sputum that contains 'lub.crclc bacilli late
in life and the children who are comtacts with tubercular silicutics dc\_-clop very
little clinical tuberculosis. It is impossible to say definitely that tuberculosis engrafts
itself upon the silicotic or vice versa, for we sce apical tuberculosis in silicosis
that spreads downward, while other sificotics show emly the tuberculosis in the
fower lobes. It has Leen fonnd thiat most silicotics die of tubercuiusis. .

The diagnosis of silicosis is made primarily on two findings, the proper history
of occupational exposure to siliccous dust and the presence of abnormal shadows on
the pulmonary” X-ray. The physical examination and the patient’s symptoms are
of less value.  ‘There are other dingnostic aids such as the finding oi lirge quantities
of silica particles in the sputum, quantitative determinations of silica in urine, and
at post wortem, chemical analyses of the lung ash_supplemented by petragraphic
examination, roentgen-ray spectrum analysis and special incinerating studics of lung
tissue.  We must at times rely on the pathologist to determine the ameamt and
distribution of fibrosis due to silica and from microscopic sidies pive an opinien
on the importance of this fibrasis as the ultimate cause of discase and death. .

Lung fibrosis wmay be present without any-“silica.  Silica may be present in
lung tissue or the pulmonary lymph channels witheut associsted hlwasis, l'm.cl,\'
divided siliccous particles fram lung tissue may contain innacuons  silicate which
cannat he distinguished from harmful silica particles.  Hydrated silica which is
not doubly  refractive cannot be  demonstrated  with prisms.  Therefore in the
pathological scction the presence oi siliccous filirusis can be suspected but cannot
be specifically identified with the siliccous material that it may comain.  Accordingly
the micruincineration methad of Irwin with hydrechloric acid is now included in the
microscapic examination of any lung as a means toward a surer diagnosis,

Diagnostic dificulties in clinical mudicine may be more obvious if we examine
first the occupatiomal history. Quartz grinders working under conditions oi massive
expusure may develop silicosis tn acute form even in a period of months, whereas
in uther occupations it may take 23 yoars. Workers in the same industry, indeed
in the same room, experience different degrees of exposure dependent upon perhaps
the (luil'ﬁllcring capacity of the nose and functional condition of the luny as deter-
wined by donstitutional characteristics and antecedent disease.  ‘The size and col-
luidal structure of the pavticles of silica, as well as the dosage and tatal amount of
silica, will influence the vate of development of the disease.  Apparemly particles
thiat e lavger than 10 micra arve not phagocytosed i the lung.  So a definite
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ory of expore must he estaldished wnd i general hospitals where patients are
catory, conditions wder which they worked are very vapucly deseribed and
re are nat available data on dust ceumts and silica concentration, so that the history
fien misleading. )

As tg symploms, patients can perform steenuous lahor despite extensive disease
I the symptoms of dyspmea and couvgli are common to many discases,  Fever is
nt mless infectinn oveurs, but most important is the preat disproportion hetween
rient’s complaints and what is scen on the N-ray, the latter showing extensive
omal shidlows in comparison with the symptoms.

On physical (xamination, extensive discase may be present and few abnormal
sical signs. The physical signs are merely those of a general pulmonary fibrosis
It emphysemi, such as restriction of costal and disphragmatic movemaent, diminu-
vof or inteusificd breath sounds and a hyperresonant note.  Rales are wsually
ut we'ess infection s present,

As t'the N-ray, thene are 3 essential types of shadows described, linear strumls,
N dise cte shadows, and homogencous shadowis of varying sizes; these 2orre-
1 1o the fAbrous strands, silicotic nodules, and the conglomerate  masses
fibronis  The  wedulur shadows  are wsually  characteristically  around  the
m, or cmglomerate nedufar shadows of bat-wing appearance extend into both
cr lung fields, or nodular shadows may be distributed in the upper two-thirdy
lie Tung fickls, perhaps more provounced an the right side, with the lower third
toclear by emphysema. With infection present, the shadows are less sharp or
Hincar strands intercotnect or fuse.  Large conglomerate shadows appearing
fram the hilum lcaving the periphery of the Jung clear throughout because of
hysema.  The distribution of some of these lesions may be determined by the
ure assumed by the workers, and iufection may likewise determine an ultimate
Jeal distribution.  Many variations from these patterns are seen in the X-ray,
cially amder cxcessive expostire or when ather dusts are inhaled, or in the
vnee of infection, Tt is probable that the main source of the diagnostic difi-
s is cansed by the emphysema which mufiles the physical signs and is respon-
; vmphysema, such as restriction of costal and. dinphragmatic movement, diminu-
"in urcat part for the absence of symptoms. It may blot ont, cven on X-ray,
tilicmic lesions of fine size. Fxamples of such dificultics in diagnosis as encoun-
t by us are the following :

Case J—Mr. T. A forty-five year old man entered the New York hospital
Slining of mild cough angd expectaration of four months’ duration.  He appeared

by il his fever was 103 dewrces and respiration 28, Rales were clicited over
upper half of botly sides 6t the chest,  Examination of his eye grounds revealed
wrad oratinal tubescles: his  sputum contained  nmncrous  acid-fast  organisms,
Neriy revealed fine mottled shadows distributed  throughout both hung fickls
A smadl cavity at the leit apex, A diagnosis of miliary tuberculosis was made.
ever, alter one weeks' stay in the hospital, his temperature and palse returned
) during the following month he gained 1§ pounds, The signs in his
now Foeeame comfined (o the left apex.  In view of his mnswd progress the
anis of milinry tubercnlosis was doubted.  His ocepational history revealed
up il three years before entrance to the haspital he had worked for 20

B

o etiching deather en o sandpaper wheel, There were sunierous machines in .

work roam and no precautions were abserved to clear the very dusty air,
vt was evimined through the Linduess of Dr, Borke of Rayhrook, N. Y,
fomm! it taden with sumcrous donbly refractite silica particles.  Ue expressed
it that this was consistent with silicosis for he had found such mumerous
dles omly i, cases of ailicosis,  The patient subisequently dicd of a1 tuberculous
npitis.  Retival tubercles were demonstrated  on microscopic  section, The
dogist's repurt was miliary tuberculosis. Aching of the lung showed increased
<o content, cuansistent with undue exposure to dust (more than 2 imgm, silica per
v oddeied lis'cuc).'
Case H—Mr. R., aged 54, cutered the New York hospital complaining of
pirses, lyspnea and chest pam.  On phssical examination there were rales
duliness aver the upper third of the right chest amteriorly. He ran a low
< fever but was robust and fclt quite well. The chest X-ray disclosed enlarged
v shaduws, particularly on the right, and diffuse mottled discrete shadows
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throughout hoth lung ficlds with a circumscribed density ncar the right apex. e
gave a history of having worked for twenty-four years as a cutter and sizer of
ashestos-cantaining paper box boards,  The rooms were in a continuous cloud
of dust. Examination of the dust revealed § per cent silica content.  The hemoptysis,
we felt, was to be explained on the basis of infection or neoplasm, but we did not
know whether we were dealing with ane of thuse processes alone or an associated
silicosis or ashestosis, A small nodule in the neck was subsequently removed and
showed carcinuma.  We are inclined to belicve that this does not explain the whole
process, as the man is <till alive and certainly, from the N-ray standpoint, we cannot
say that there is no silicosis. :

Cuse 11]—=Mr. C. A dish-washer, aged 46, entered Bellevue hospital because
of cougl and expectoration, associated with dyspnca. There was some dulliess asnd
rales at thé right base posteriorly, Chest X-ray revealed a homogencous shadow
at the right hase.  His sputum contained no tubercle bacilli and fipiodol  study
revealed no abmormalitics.  Bronchoscopic examination disclosed a bleeding mass in
right main bronchus.  Symiptomns and isease progressed during the follewing four
vears, Discrete mottled shadows first appeared in the upper right lung ficld and .
the shadow at the right hase cleared somewhat.  Three vears later extensive ab-
normal shadows were present throughout boath Tang fields, particularly on the right.
Diagnosis of chremic pénumonia of unknown cliology was made. At no time was
a dingnosis of silicosis entertained, becanse as far as could be determined he had
no history of exposure.  Furthermore if there were silicosis it behaved very
atypically having the lesion comfined practically to the right base at the beainning
and then spreading to the left Tong.  Autopsy however, revealed a typical silicusis
associated with a small degree of tulierculosis. A picture of the lung showed
how much more extensive the silicatic pracess was in the right lung.  There was
stenosis of the right middle lobe bronchus with hronchicctasis in this lobe.  Chronic
infection in the lung ficdd probably accmted for the unusual localization.  This
case illustrates how necessary it is to have the history of dust exposure for without
it here we are unable to even suggest a dingnosis.

Case [17—AMy. C., aged 45, complained of congh and dyspnea with slight expec-
toration and gave a history of having worked for many years repairing tires. using
talc powder. It was dillicult to obtain accurate details as to the possibilite of
silica exposure except that the rooms were Olled with clouds of dust. Rules were
present at hoth apices and a few tubercle bacilli were found in the sputuny,
Discrete and stringy shadows were disseminated throughout both lage fields.  We
know from the positive sputum that tuberculusis js present.  The patient has,
however, been well for a period of two vears. The doubtful history of expsure
tugether with the pumerous discrete neddular shadows in his lung, which are cun-
sistont with silicosis, makes this patient a problem.  Is this tuberculosis alone or
is this tubereulnsis with silicosis?  The patient s still living a year kuer aud
working, '

Conelusion.  Cases such as these are exceptional, bt their existence nmst aluavs
Le horne i mind, I occupational history s inadeguate and Neray, clinieal and
Liloratory studies prove misleading, the " dingnosis may present great difficulty,
Jowever, a comprehensive study of all possible data wsmlly clears wp the probiem
with reasomalite certaiuty, )

"

ADJOURNMENT
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Safety Equipment

WEDNESDAY AFTERNOONV SESSION
October 16, 1935

The session was éallcyl to order by Chairman, lrewin \V, Millaed, presicdent,
Industrial Gloves Corporation, Danville, L. Chairman - Millacd mentioned some ot
the problems of providing adequate safety equipment for mdustry.

Respiratory Protective Devices
(An.interprctation of the U. S. Bureau of Mines, Schedule 21)
By CARLTON E. BROWN, Chemist, and
WILLIAM P. YANT, Supervising Chemist
Gas Section, Pittsburgh Experiment Station, Pittsburgh, Pa.

The respiratory protective devices of industrial hywienic importance are those
desianerd to protect against the inhalation of harmful solid, wascous, or lupid atmos-
pheric contaminants, or the inhalation of air deficient in axygen.

The devices in common use are the mechanical filter respirator (commonly re-
ferred to as respirator) for protection acainst the inhalation of dusts, smokes, fumes,
and mists or what may he reierred to collectively as aunospheric particulate matter;
gas masks for protection against the inhalation of gases and vapors: oxvaen hreath-
ing apparatus, hase masks, and air-line respirators for protection asainst the inhalation
of any aunosphere provided it does not contain harmiul constituent which can be
ahsorhed rearlily through the skin: and the abrasive blasting helmet or hund for pro-
tection acainst the inhalation of and the tmpact and abrasion {rom the atmwspheric
particulate matter generated in sand blasting or abrasive blasting with steel shot.

These devices are designed to furnish protection cither by making the wearer's
inepired air saic tn breathe or hy supplying the wearer with sale air irom a supply
which he carries or from outside the contaminated zone.

The wearer of the first or air-purilving type, on inspiration draws air {rom his
immediate sureoundings throuzh the deviee which either removes the vontaminant,
usually by chemical or mechanical Rltration. or converts it into a_barmless substance.
This type. of course. offers no priatection against atmospheres deficient in oxygent as
it does not add oxywen to the air.

There are two types of respiratary protective devices of the sccond type desipned
to supply the wearer with saie air.  In one. the wearer receives his air supply from a
cylinder of compressed oxygen, liquid oxyaen, liquid air, or from a chemical which
vields oxygen upon decomposition.  This air supply is part of the sclf-contained unit,
all of which is carried by the wearer. In the other type a hase, attached to a face-
picce. is comnected to a compressor or blower whose intake is located in sale air. Air
is forced through the hose to the wearer.

. h;\'c;te: P 1 by permission of Director, U1, S. Ilureau of Mines. (Not suhject to enpy.
right, .
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There s some cunfusion in the use of the term “respirator,” to designate devices
for protection acainst the inhalation of atmospheric particulate matter. Such devices
were the first aud for a Iong thme were the only respiratory protective devices They
were logically called respirators, and as long as they were the ondy devices of this
kind there was no confusion,  The development of other devices of industrial hygicnic
importance and the development of devices for maintaining artificial respiration over
long periods and for enabling mien trapped in submerged submarines to reach the sur-
face safcly, alt called respirators, was responsible for the confusion. The Rurcau of
Mines suggests that the term “respirator” be retained for all of these devices, hut
that respiratory protective devices of industri

; 1 ¢ ustrial h:\'gicnic. importauce be called jndus-
wrial respirators and that the differeut kinds of industrial respiraturs he assicacd a

name which will indicate their operating principle or fickt of usc or hoth,  Satisface
tory namces in common use should he retained.  On this basis, the Burean of Miues

suggests the following classification for respiratory protective devices of industrial
hygicnic importance: . ’

. ) Industrial Respirators

1. Supplied-Air Respirators
a. Sclf-contained tyvpe
(1) Oxypen breathing apparatus*
b. Hose type
(1) Hose mask
(2} Airdine respirator®
13) Abrasive Wlasting respiratort
2. Air-Purifying Respirators
a. Chemical filter respiratos?
(1) Acid gas or type A" chemical filter respirator
(2} Organic vapor or type B* chemical filter respirator
(3} Ammonia or type C* chemical filter respirator
1) Carhem monoxide or type D* chemical filter respirator
b. Mcchanical filter respiratas!
(1) Dust or type A mechanical filter respirator
(2) Fume or type B* mechanical filter respirator
(3) Mist or type C’ wcchanical filter sespirator
. Chemical and mechanical filter respirator®

Testing and Approving of Industrial Respirators by the U. S. Bureau of Mines

Since its organization the U, S, Rurcau of Mines has been interestedd in jndustrial
tespiridors as a means of protecting warkers in the mincral industry against harmfi
stmospheric contiaminants, To this end the Parean has develuped an spproval cystem,
e punpeees of which ave: (1) To eveonvage and aid nsnolaeturers i the develop-
et soud nebeting of safe aad soitalde cquipment s and (2) o encomare the cone
waer teouse sl equiptent, to sid hiny i obtainiee it el e iodroct bis i its
e, These purposes are avcomplished by estalisiing a schedule of the material amd
srlmpiwe vequirents it a sale mind snitable deviee shanld meet; by madiing
sproval tests fur conformzmee to sueh a sehiedule s and by infurming the public of the
¢ Somctimes called mine tescnie eeathing ESTIRTEINS
» i Wed ganinnt qoav aespivator ae pon
called samb-filact hedmet or hineed,
only eallell gas mack,

* Letters assigned o canisters of chemioanl filer tespivators, See 1L S Weau of Mines
\pproval Sched, 140, Proceduie for Testing Gas Masks for Permissibility, 17 pp., 1935

! Commmnly vasled respiratar,  Somctimes 1eferred 1o as duct sespirator or evhanical
Ner-yye 1espirator. N

¢ Levtery acigned to merhanical filler respiratar flters, Sce U. S. Rusean of Mines
Teproval Scled, 21, Procedur

wal K ’ e fur Testing Filter-Fype Dast, Fome, and Mist Respicators for
cumisabitity, 14 pp.,” 190

S The devices naw telerred (o as Type N or All Service Gue Mask wnd the chiemival
vwhiblee vesjarator Ll under this heading. -

Ve juessire  Fespitstof,

Y orer .
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- . . y . i
advantages i the use of devices hearine Burcan of ‘,\hnc‘s l:lmpml‘a‘l'llc“ll:‘cwl“n‘:r\cl:: os‘
ad I o . wet the roquircients of the schedy he Rurcan €
aund by esamination and test to mee . ! : Durcan 0f
‘\lincs pives the mannfacturer a certificate of approval® which he may display as

3 i ¢ anne
< dence of the quality of his product. The approsed devices are marked in a maes

i istingui g indic rpose fur which they arc ap-
which clearly distinguishes them and ||ulun|f'$ ll:f I|u| |\ e e e can-
proved and the limilations mider which they may be u c‘. s A A e et
sumer, the Burcau of Mines periodically issucs a list of the devices
8 f .
the requircments. . ) . | fac.

The submission of cqnipment is entircly volmgary on lh‘c part u‘f t(llz 1\1\1;\::;‘ <
wrer. On anking application for tests, the manuiacinrer clr}ugmi "\,('uti-a‘ hich ot
toened into the miscellancous receipts of the treasury of lh'v .<xlu.lu 5 |‘nu|i;"m~al‘ o
the money accrnes to the Burcau of Mines.  The approva system s ‘“.‘m“ e
tirely by the desire of the manufacturers to proddice and m.\r!\\\ll oot ux,. |ci1ll L e
interest of the Burcau of Mines in having safe cquipnwnt availuble comumercially,

: sumer for such eguipment.
the demand of the cansumer for suc ) o n

Approval schedules have hicen is.«ncd'h‘\r oTygcnl brc:al!lm;ﬂzl armr‘::[.:i‘::{tvrcsh'm!l'ilc‘

‘ i asks,? hose masks' aml mechanica 3 spiri S
filter respirators or gas minks,' hos ; | e mplice -

e s 1s he revised o include the other kinds of suppiiC
schedule covering hose masks is heing rev ! { When this revision
ai irators, wi v, air-h bracive-blasting respirators, wn th ¢
air respirators, namely, air-tine n.ut\ abry _ T e o o el
i B Mines will have approval schedules fur all tyy
is completed, the Burcau of Mines foubtedly is larecly respon-

i i se. approval system amdoubtedly argely resp
respirators now in common use.  The . : n-
~ihllc fos the development of fundamentally safe and suitable devices, and the climina
.. . . . - l]sc‘
tion of confusion in their selection and o A ) "

The gencral plan of the various schicdules is similar. Thic requirements anay he
dividad into 3 parts: ) .

(1) DPre-test requirements, or those with which the manufacturer must cmm;l_\
before examination mud test of a device will he undertaken. l‘O'l:.‘(j;ﬂllll'l'(‘. tha
respirator must be in a fully developed form ready for market and avaaly .Pc or pnr;
hase if approval is granted.  Also, the.manufacturer must he prepared to test ane
neaintain controb of the cssential characteristics of his device by a methed which mgets<
the approval of this Burcan, ; ) ) o

(2) Material. construction, and performance requireients which the Gguipmont
must mcet by examination and test. ) )

(3) Post-test requirements, or those with which the manufacturer must comply
after the device is appeoved, From the viewpoint of the conswmner the wast fnpariamt
:nf these concern labeling and marking, provision of adequate instructions {or proper
e of the device, and maintenance of design and quality of the prudu;l marketed wniler
the approval. As a check on the latter, the Bureau of Jlines obtaine sampdes of the

N e N . . . e "
device on the open market and subjects them to the various inspections and tests of
the appropriate schedule. “The Burcau reserves the right to withdraw its appre al of
any device for cause.

Interpretation of U, S, Burcan of Mines Approval Schedule 21, Proceduwr” [or
Testing Filter-Type Dust, Fume, and Mist Respirators for Permissibility

Aoy the reasens for the QII-\(lc-l-n.m ul of Srh: sluh_~ 2': Proweduae for 'l?-wlpu:
Filter-"Type Dust, Fune, and Mist Respivators for Permisalalite, was abe goabizagion
be the Buresu of Mines amd ullwr._\‘ that there was a ll\'l‘ll!lh' need foe weddn weal hiter
n'-\pir;nurs te profect workers against It mful :nlm--sl-!u-rw particabate atter in ,\jlll.l'
fiens where letter methonls of rl_-l{lrvll of ot production and remanal w cre vither tet
amailable or practical, the incfliciency of existing modamical Wltee cespivabas, and

8 Hareaa of Mines, Prasgedine for Farallishisge a tasy of $Pesmiible Self Cantiined Ovgen

Wieathing  Apparatuss Fees, Character of Tests, and Conditinr Usnler wlueh Mine Rewune
B catbing sy M be Tested: Sohed. A, danuary 20, 190, 12 g .
“".l“m!lu‘l.lef'}ull'lt:l' lMl::lc:\. Procadute for Testing Gas Mashe for Fermiassiluloay s Sohal, 18, Mav
"9, 1985, W o

S Burcau of Minee, Procoduse e Testing Tlace Maskhe fer Permisabilitg: Sihed 190 Apadd

2“. "'-,7. u l‘p ' ge . . .

¢ Burcan of Mines, Viocedure for Vesting Filter: Tape Hust, Fume, sl Mist Respiratues
fur Pamissibitity: Schol. 28, August 20, 1933, 14 pp.
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~ts from manufacturers and consumers that this burcau test and approve such
)

(%58
*hedule 21 follows the gencral plan of the other burcau approval schedules for
. -ial respirators; the pre-test and post-test requirements are quite similar, and

-ucral principles of the test requircients are the same. The primary purposc of ¢

saper is (o explain the reasons for the various test requircments.

Pre-Test Requirements ’
‘The pre-lest requirements of Schedule 21 require that the manufacturer submit
uation, drawings, and samples of the device to be tested. The device mmst be®
sietely developed and ready for release to the public, and the device when tested
-he manulacturer or his agent must have passed tests of the nature desgribed
chedule 210 The reasons for the third requirentent are: ‘fo assure the
s that the manufacturer is preparcd to contrel the filtering characteristics of
respicator; (2) 1o climinate any question of competition with private consulting
vies in developing respirators; (3) to furnish evidence that the respivator really
<y for release to public market; and (4) to save the manufacturer's and the
s time.  After the manufacturer has complied with all the above pre-test
Soements be must submit a fee for the examination amnd test of his device.
fee is turned into the misccllancons funds of the U. S, treasury and nonc of
. caoney reverts to the Burcau of Mines.

Test Requirements !

In developing the tests for mechanical filler respirators considerition was given
1o the general requirements for a safe and suitable device, These requircments
“similar for all types of industrial respirators. The respirator must (1) give
quate prolection, (2) be reasomably comfartable and physically convenicnt to
v, and (3) provide an acceptable service life, .

Adeguate protection implies that the mechanical filler respirator when properly
“amed and worn must prevent the wearer from breathing cnough particulate
e 1o e o havmfol physivlogical response mder the conditions of eccmpational |
- sure for which it is designed to be used.

Comfort and physical convenience factors are eyl in importance o adequate
Aection,  Even though aware of the ultimate serious effect which will be preluced
r prolenged didly exposure, workmen are inelined tn be diffident and nnwilling
Sfier el daily inconvenience amd discomlort from the respisator. ‘
Pocwmnbrance and discomfort also increase fatigue, cause distraction, and in
~=al handicap the wearer's abhility to take carc of himsclf, thus increasing the
“ibility of accident.  Tmportant specific items inclde the weight of the respirator,
sarriage ot the face or heod. effect on vision, hicating of the arca of the skin
~r the facepicce, inability to expectorate, difficully in talking, and resislance to
‘.nhimi'. The impurtance of comfort and physical convenience camot be over
crated, f
The service life invalves clements of practicability in the wearing and maintenance
*he device, and indicectly the safety,  ‘This type of respirator is prinenify wot an
veeney dovice, It a part of the workmny's cquipment for slning bis repnlar job
i, e service dife §s short, the hother of changing of Gilter clements will
welleeted in the workman's atfitude toward good maintemanee and ase,

Al wmechanieal filler respivators are subjected to cevtain inspections and fests

they must fulfill cortain requivamnents,  The peneral design and constenction,
nenlarly as to facid fit, frecdhon from inMating facial contacts, weizht, offect
vision aml the wearing of goszsles, and sing Dilter clements, and
mined, The materiads are examined to determine if they are ahvionsly suited .
the purpose for which they are designed.  Rubber parts which come in contact
1 the thin must not cuntain any shin-irritating constituent.

Resistance to Air Flow Requirements

ot tooaats for resisiune 19wt flow ave the e {oe all approved e-
o e s paaturs At o tse duning oo alter the Gilter officacy testing period
Cihie sGastance to aie bawng diawn through the device at the rate of 85 liters
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(3 cubiv feet) per minute exceed 50 millimeters (1.97 inches) of water column
height or the resistance to air being blown through the device at the same rate
of flow exceed 25 millimeters of water column height,  An aie flow of 85 liter

per mimte is approximately cquivalent to the respiratory rate of a man doing heavy,
work. ‘The amount of particulate matter pulled to the device during the filte,
eflicicy tests is roughly cquivalent to the amomnt that would be pulled to the hiter
by a warker wearing the mechanical filter respirator in a nmlkrnlcly.cunccnlralcd
suspension of the particulate matier during an 8-haur perinal. Thus resistance to air
flow of an approved mechanical filter respirator should et hecome exeessive when worn
for an Rlour period in most suspensions of atmoesg heric tarticulate matler en-
comntered in industry,  The manufacturer is rean>od o give instruchions on clcaning
oe changing the filter clements when the yesisiaie. foonr How noticeably increases,

Direct Leakage and Man Test

Al mechanical filter rvespirators are subjected to o direet leabaze amnl man et
1o determine facial fit, whether there s any dircet feabaze of unfilteved air, and to
obtain information on the comfort of the device. “Three of the mwchumical Milter
respiratars are worn for 30 minutes by 3 men with ditferent facial dvatures wmoan
atmosphere containing a heavy suspension of bitmminons-enal dust. A the cnd of
the period the respirators are rémoved and that part of the face coverved hy thd
facepicee is examined for cvidence of any leak wnder the vlue of the facepicee, Sticks
a millimeter thick were wedged under the edees of the facipivces worn hy <ubjects
A and C to canse the leaks. The Iecation and approximate magnitude of the leaks
arc shown by the black streaks on that part of the face conered by the edues f the
facepicces.  The nasal passages and sputum of the subjects are also examined befure
aud alter the tests.

Filtering-Efficacy Tests

In the development of the filtering-vfficacy tests. particnkar :lllvnl'inn was given
10 the physical propertics, especially particle size, of the significant kinds of atmos-
pheric particulate matter encountered in industry, Previous stdics of fillering
materials had shown that, in gencral, filteving oflicacy decrenses with a decrease i
partivle size. '

1t was decided that most of the significant industsially  penerated atmospheric
particulate matter conld be classificd into the fullowing thyee groups in accordance
with mcthed of generation, physical state, and particle size: ]

1. Mcchanically acnerated dusts vesulting from the disintepration of a solid,
such as the dust clouds produced in the vinions processes of wininzs, quarrying and
tunncling and the srinding, crishing, amd zeneral processing of solid materials.
This type of atmnspheric particulate matter is referred to as Tape A atwspheric
particulate matter and mechanical filter respirators desiened to fornish protection
against these suspensions are_referred to as Type .\ mechanical filier respirators,

2. Fumes of various metals (usvally their chemical compounds, as oxides or
carhonates) such as lead, mercury (except mereury vapor) mangancse, magnesium,
alumipum, antimony, arsenic, copper, chromiom, ison, cadiminm, and zinc resulting
fronp suldinmation or the condensiticnt of their vapor, oc from the chemical roactinns
betwenn their vapor amd gases. Thic type of atmespheric particnlate mattee i< ee-
fered to as Tape 1B atmaspheric particnlate matter and mechanical filter vespivators
desizned 1o funish protection against these suspensions are referred 1o as Type B
meclanical filter respirators, :

3. Mists us produced by spray-coating with paint il vitrcous enamds, cliraanic
acidl mist as prshiced in chromium plating, and other idts of materiads whose
lignid vehicle dacs not produce harmful wases or vapurs, “This type of atmvcpharic
pasticulate matter s referred to as Type C atmespheric particulate manter il
mechanical filter respicators designed to furnish protection against these suspensions
are referred ta as Type C mechanical filter respirators.,

The mechanically generated dusts and fumes conisict of salid particles while the
mists consist of liquid or liquid-caated solid particles.  The pacticle size of me.
chanically gencrated dusts extemds over a wide rance, in <ome cases, from paties
vidible to the uaked cye probably down to maolecular dimensions,  The range in
o ticle size of fumies is much smaller. The upper limit is in the lower microsc. pic
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~nge (about 0.5 micron), while the lower limit probably approaches molceular
~nensions.  The. particles of some fumes, particularly zine and magnesim, readily
i and form large flacklike clusters.  The effect is least pronounced in the case
lead.  Mist particles are spherical and prohably more aniform in particle size than
a¢ of dusts and fumes, - v

Suspensions of cach of the types of industrially-gencrated atmospheric particle
catler were selected for use in the filterine-cfficacy tests, These suspensions were
inaen on the hasis of their industrial hyzienic” significance and their physical
ropertics, such as particle-size distribution and tendency to aggrepate, which have
o appreciable effect on Gltption. It was desired to test the mechanical filier
pirators against the most common or widespread hirmful suspensians of cach
the test suspensions to have physical properties, such as particle size and
ation tendency, which would render them as difficult to revinve by filtration
- any other suspension of the same type. The test suspensions selected are:

(2} For testing Type A weclumical filter respirators or thuse desipned 19
-nish protection deainst mechanivally generated dusts a suspension generated fron
-ty fine (994- per cent through 325 standard mesh sicve) silica dust consisting of
= per cent free silica (8i0,) is used. The suspension is generated in such a way
vat all particles larger than about 3 microns are removed before the suspension
“ters the test chamber. The particle-size distribution of the test suspension must
¢ excead a geometric mean of 06 micron and a standard geometric deviation of
- 0. The particle-size determination is made by callecting samples of the suspension

the Owens jet dust connter and determining the particle size distribution hy a
~ieroprojoction methed developed hy the Bureau of Mincs® !

(b} For testing Type B mechanical filter respirators or those desipned to
arnish protection against fumes, a2 lead oside fome generated by the combustion of
atural gas containing lead teteacthyl vapor is used. The particles of this foae are
Satremely small and have abont the least tendency 10 aegreeate of any fume, hence
sy are very difficult to remove from the air by mechanical filteation. ~ A suspension
‘ encsinme oxide is also used to determine the cffect of a fume, whose particles

.:-'Iil_\ apprepate i large clusters, on the resistance to air flow of the Aller of the
vice.

(c) Tor testing Type C mechanical filter respirators or those designed te
wnish protection against mists, three different suspensions are used.  Chromic
il wist generated by clectralyzing an agueons solution of chiromic acid, as is done
< iwdustrial chromivm plating: fead paint mist gencrated by spray-coatingg with Tead
il aned a water mist earrving silica dust peierted by spraving a 2 per cent
Tcous suspension of silica dust are used. Fhe water-mist careving silica dust is
oo 1o simmlate the mists generated in spray-coating with vitreous enamels,

The comeentration of the particulate watter in the test suspensions wis chosen
represent more or Jess the hisher conventrations fowd jn industiy,  Sinee the
weentration of mechanically gencrated dost famd in industry varies over such
wle limits it was decided to test Type A mechanical Blter respivators against two
wventragions: one G represent the ore or less avermege dusty Bislusteial conli-

Sus,ad the other to reprosent very ity conditions,

The eomplete mechanical filler, vespirator is tested on 2 meclamical testing
parstus.  The test suspension is pullcd throuch the device al the rate of 32 liters
L1 cubic feet) per minte, comtinuons fuw.  “The volume of air pulled throngh
« mechanical filter respirator is M) cubic meters in all enses except in sume
to against particular kinds of suspensians as mcchanically generated lead dusts
w1 in the high-silica dust-concentration test wvd the magnesimn oxide fest whnse
simary object is to determine the increase in vesistance to air fAow of the filter
ith the amount of particulate matter retained.  Ten tubic meters is approximalely
juivalent to the volume of air hreathed by a worker in 8 hours,  ‘The samples of
articulate matter  for concentration determinations are precipitated  electrieally
s the air of the test suspension hoth hefore and after it has passed throueh

mechanical filter respirator.  The samples are collected in containers which
+ he weizhed readily on an analytical halunce.  For reashns of convenience, specd,

v, € E and Yant, W, I' The- Microprajector for  Determining  Particle  Sire
s dnitem sid Number Concentration of Aunespheric Dusts. 1, 8. Bureau of AMines Repurt
hn‘smualious 3289, 1935, .

AL

Safety Equipment . 139

L]
and accuracy the samples of silica dust are quantitated by weight rather than by
cout.  Samples of the other particulate matter arce quantitated chemically. .

The requirements as to the ammmt of particulate matter [h:\l the mechanical
filter respirators must remove from the air pulled through them is hased on the hest
available information on the concentration of the particulate matter that is safe tof
breathe.  These requirements are subject to change with the accumulation of kaowl
edge on the physiological effects of industrially gencrated :\lmnq»hcn'c !nnrllml.m:
matter,  In other words, the filtering-clficacy requircinont s that the air inhaled by
the wearer of such a device must be safe to hreathe, and not that the device have any'
patticular percentage filtering efliciency,

Mechanical filker respirators are not approved for any substance were han vl
than the particulate matter i the test suspension against which they are teaed
Thus Type A sespirators are not approved for any sohstance wore harmful thap
free silica (Si0:) dust. However, Schedule 21 preovides Tur testing and approvipg
mechanical filter respirntors apainst any Kind of inducirially goierated atnues plicric
pacticulate matter.  For example, Type A mechanical filler respieators are not
approved for prolection apainst poisiming by breathing dudts \\h«.m: man h:urn.\lul
comstituents are metals or their componads, However, two mcchasical fnllcr respira:
tors have heen submitted and approved for protection against the inhalation of
mechanical generated lead dusts. .

Table 1 summarizes the details of the Altering-eflicacy tests and lists the mee
chasical filter respirators which have heen approved to date.  (Pages 1-141)

Post-Test Requirements

The manufacturer of an approved micchanical filter respirator is required 10
mark his device with the name of his company, the name Jetter, or nunler by which
the type is designated for trade purposes, and thie approval pumber assic ed 1o the
device by the Burcau of Mines; and the flter unit must be marked with the appeoval
munber and with the type or kind of atmospheric particulate nutter for which it
isi approved. . .

The meclanical filter respirator and replacemont Alter unite nst be provisdol
with substantial s durable containers,  Copios of the approval Tbeds iscoed to the
manufacturer by the Burcau of Mines mst be attached to these containers, The
appraval lahel gives the approval number, shows to whom the approval is i: e,
states what the device is and is not approved for, and cantions the wearer to §llaw
the manufacturer’s instructions for the uee e care of the device,

The following is a somple of the required instructions. furnishied by the wimne-
facturer.  These mstructiens are similar for all of the approved mechiaical © ber
respirators,

Instructions for Use of Mecechanical Filter Respirator

1. Respirators will not protect anless placed on the face preperly cach tiwe
they are worn,  Cacelessness in face-fit mems daneerons teakace. In openeral, a
Ietter it is obtined if the mask is worn nod G hipgh cn the noee,

2 o it the vespirator to the face hobl the vespivmtor, exlumed valve poinding
donaward, by the metal serew conncetion with cither land, and hold the hoadaop
with the other hand. Place the facepicee awinet the face and hold it i plae
while pulling the headsteap over the head nd below the ears, Then adjost the
facepicce until a firm sing Gt is obtained. The headstrap may be adjusted while
the respirator is in place by holding the metal dide between the thumb and forefineer
of ene hand and pulling on the proper strap with the other band, ‘

3. To iunstruct the wearer n the proper adjustmient of the headstraps auld
position of the respirtor on the face a cardboard disc ic enclosed.  To use this
dise wascrew the hlter hag, place the disc azainst the felt washer in the wetad
connection on the felt bag, assemble the respirator, and put 3t em. “The wemer shonhd
not he able to breathe through thie respirator or feel any inward leak e of air
under the edges of the facepivee.

The presence or absence of dust streaks an the face fnside the tine of it of the
facepicce after wearing the respirator in a dusty atmosphere can alsa he used 1o tell
whether a proper fit was obtained.

4. The reconnuended procedure for cleming the filier bag i< to nart lonsely
the nozzle of a high-pressure air huse into the bay upening and to bluw several




He . aly-fourth Aunnal Safcty Congress—National Safety Council

\ .
TABLE 1. DETAILS OF FILTERING EFFICACY TESTS AND LIST
: : D]

N;ud of . {lldut(ﬁl“)‘ genesated alu_n?spi;cric particu.
wmechanical ate matter against which the device is . 1y
nlter-1y pe desigued to furnish protection . Test suspensions used
16 prator ‘
Type A Mechanically  generated iusts  scsulting  Air-syspended ground flin, which consisis
pincipally Tiom the distintegration ol a2 of 994+ percent free silica (Si0-), Over 99
solid, such as the dust clowds produced in percemt of the dust passes through 3%-
mining, quarrying and tunncling, ind the sesh stasdand sieve
industrial operations of grinding, crushing, .
and processing of minerals o
. .
: 4
\
Fape B Fumes of viious metals (usually their (a) Lead onide fume produced by the dee

chemical comportanls, as oxiles or carbon-
ates) such as lead, mercury (except mer-
cury vapor), manganese, coppef, chromium,
iron, cadmium, zine, maguesiwmg, alumi. .
num, antimony, and arscnic resulting {rom

lunation ar cosulensatiost of their vapor,
o hom chemical reactions hetween ther
Lagere aned gases .

Trpe € Mists as produced by spray-couting with () Muagnesi
patng awd vitfcous cnmmelr, ¢hoimie and
miict as groduved in chiomivm platimg, ol
wihes mists of materials whoee liguid ve-
hicle does not produce harmful gases or

composition and combustion of lead
tetracthyl

axide fame, freshly  pro-
duced by burning magucsiom 1ilbon

(a) Chromie acid mist produced by electra.
Iysing  an  aqueons  tolution  (200-500
grams of chrumic acid per liser) of

Najiors chromic acid
. (b) Lead paimt mist produced_ by spraying
A paint having the fnllnn’igl;: composi-
sions white Jead {paste having approxi-
. wately 91 percent white les b

il
fercent serd oil by weight), 100
grams: linsecd ail, %0 cubic centime-
terss and steam-distilled turpentine, 23
.. cubic centimeters
{c) Mist prostuced by s

g a2 percent
md (ing, arr-
ted AT} pe Abgongh 123 cand.
mesh sieve),  Fhe gromnl thint con-
, sists ol W34 pescent fice silica (540)),
Meehanically generated dusts whose main Mivtwe uced in mabing uegative plates ol
Dasmlul constituent is Jead, sach as lead Marike latierics, Contains 72 peicent
duses pencrated in manufacin litharge, I'W0; 23 pereent red lead, 1I'hy),;
batterics; cnameling; pottery ; awl 3 percent lamphlack
ber compoundiog: sandpapaing and chip- .

ping pamnted surlaces; paintmaking; pie-

pranng litho-transfers; and mining, nilling

and processing lead ores .

2 Oue milligeam = 0.0154 giain,
*Che culne anctes =2 S8 cubie feot,
* Rate of sampling = 32 liters (L13 cubic Ieet) per minnte,
€ One willigeawy of thic siliea duct containg appresimately N0 willion g tindex ac detere
voedd by the impinger wcthod as deserilied by the W% S, Public Health Service,  Henee, 1
'llui{m ‘pu cubic seter of thiv dust is approvimately cquivalent to RS millims of pasticles
1alic {not,

¢ Sue gpuevious listing of company for complete addiess.

sam—e

Safety Equipment

OF APPROVED MECHANICAL FILTER-TYPE RESPIRATORS

st o=

Concentration Volume of Maximum amount of parbulate
of te<t test suspension matter peemiticd 1o pass Name and mamnlacturer of Miay
suspention, pudled thiough the device fcal flier-ty e 1espitatags Mgy
milligiamse theouglh the - te date, Septemher 25, 19
per cubic device, cubic Milligramns
metes® of air niclers® Milligrams rer cubic
meter of air
a) 30 3 104 2.0 4 g, for any 1 af 1.04 MR Camlo Reeiror, YRS
(%% 3 deviees, ur au No, 201, iscued 1o Mine Saleny
avetage of 3 myg, - ydiames Co,
.‘j" cach of the 3
evices " .
. . Willson  Bag  Respiratae No,.
Apprenval Ny 02, dssved to \
sy Prodducts, Tue,
h) S £ 24 9.98 | 12 wmg. for any i 1.0 Willaer B Respiritor Ne,
" B of 3 devices, or Appraved Noo 213, i< ped 1o A
an average of 10 ~on Prosducts, fuc,e
mg. for each of
the 3 . .
Pulmosan M-13 Panch. Vype T
. . Reepirator.  Approval 3, 2101,
sued 1o Pulmasan Safay Fguigu
Carp. .
Miever Respitatur,  Approval
N0, I‘ﬂu‘-i e Standanl Sa
Lquipmeut Co, ¢
1S & Sollead 9.98 LS 0.1% Willsen ¥ag Repicator No. 4
vemval Na, 21n, i<oned 1o Wb
Pioducts, Iuc.e
100 =+ 2§ 2 - - 4
1S &= Sof | 9.9% . 1 (3] M.S.A Comln Reepirator, N\
chromie acid Na. 201, acsnnd o Mine Rab
Apgsliances Ca.e Y
)
. g
200600 of tead 9.98 : 1.5 0.15 A Gl Respiratnr st
ol for lead contabmng micrs
1 5ol 998 5 nse MSA, Cumbo Respisator, Apgora-
sthica dust : Na, 2101, icoued o Mane Ralety Ay
p*hances Ca.e
15 & Sallead 2.8 0.0 033 M S A Comder Respivator wals s,
al filters for dead dust. A\pgoo
N, 07, jvencd e Mine Syfety A
pliances Co.e
Willeon Hoagg Hespivatng X, he
Appraval No, 28, joaued 19 W
son Products, luc,e '
|
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short blasts of air into the hag. This procedure removes from the hag dust and
grit whichi clogs the pares of the fAlter and makes hreathing difticult, The proper
time for cleaning the hag is when the wearer experiences discamfort in breathing.
When compressed air is not available some dust may be removed by tapping the bag
fightly and brushing the outside of the hag.

3. To prevent irritation of the skin aud for general sanitary porposes the
respirator should he cleaned after cach day's use. The rubher and metal parts
may be cleaned with soap and water, and for general sterilization thev way Le
dipped in 2 3 per cent solutinn of carholic acid, a 2 per cent <olution of lysal, or
a 70 per cent solution of denaturcd aleohol, then rinsed with water, asscmbled,
and hung up by the loop in the felt bag to dey. The filter hag and headstrap always
nust be reminved before the respirator is washerd or sterilized.

6. While not in use the respirator should be kept in a dust-free place, prefer-
ably in the original container,

The manufacturer is required to maintain the quality of his product and to see

that cach mechastical filter respirator in all its parts is constructed according to the
drawings or records.that have heen accepted hy the Durcan for this device and that
are in the Burcaw's files. Mechanical filter respicatars that exhibit changes in de-
.sign or include any parts that have not heen approved are unt perinissible respirators
and must not bear the Bureau's approval Jabel, Schedule 21 provides for the manu-
facturer to apply for am cxtension of approval on any change in the mechanical
filter respirator which does not affect the filtering characteristics of the Rlter.
Chanzces in the filter require the application for a new approval,
. The Bureau obtains information on the maintenance of desien and quality of
approved mechanical flter respirators by testing samples of the devices obtained
on the open market. The Bureau reserves the right to rescind for cause any ap-
proval issued. .

A Safety Style Show
By E. J. SMITH

Safety and Health Director, Western Electric Company Hawthorne Works,
Chicago

For the purpose of assisting our foremen in the sclection of the proper saiety
equipment we have standard specifications and cvery foreman has a copy. In it he
will find the pratective cquipment required for any class of wark.

Molders, cupola tenders, {urnace tenders and helpers in Joundry and inrge
are cquipped with heavy ‘duty metal or composition cup gougles with hardened
lenses. The lenses in the furnace tender's goggles are of a forge and furnace shade,
Elecctrie furnace tenders, however, wear a welder's gogaie, described Iater. When a
roagle is equipped with clear lonses, it is used for such operations as breaking «efzc-
tive castings, cleaning castivas with compressed air, grinding castines to remove
rates ar fins, pounding on castings to remove sand cores, pouring wolten netal mto
molds with hane or bull ladies, removing pates or fins frum castines with e chisels,
or hand chisels and hammers, and working in vicinity of chipping hanuners.,

Leguings are of the non-lacing. non-buckling and snap buttoning tepe held in
place by hidden steet springs similar to the old bieyele pants guard. They will come
oft instantly from a tug at any point. There are no gadgets to confuse you or those
who are trying to help you in an emergency. Just one simple thing to remember—
grab anywhere and pull.

Men wear safety hats when chipping slag out of cupnlas.  Our construction
crews of masons, carpenters. mitlwrights, and sa on, wear them whenever they are
engaged in work where there is the sliphtest chance of ehjects falling (rom overhead.

Qur cmployees wear “Congress” safcty shaes for their protection in addition to
the leggings.

We use a leather steel faced glove when charging a cupola or handling pig iron,

Full leather palm gloves with band top are used in chipping casting fins, foad-
ing and unloading tumbling barrels, and removing castings from sand.

Far the protection of health, workers in the brass foundey are provided with
overalls and undershirts with full length sleeves. This is in accordance with [linais
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Officers 1934-1935

General Chairman—T. H. Casrow, Pennsylvania Raileoad, Philadelphia.

First I'ice Chairman—\Y¥. H. Fatang, Central Railroad Company of New Jersey
Reading Company, Philadelphia,

Second Pice Chairman—C. . Larson, Missouri Pacific Lines, St. Louis.
Members of the Committee of Dircction:

Eastern Territorv—H. R. Corg, LErie Railroad, 'Clcvcland, Ohio; Crartes E.
Hrer, New York Central Lines, New York City.

IWestern Territory—L. F. Survn, Chicago, Rock Island and Pacific Railway,
Chicago.

Southern Territory—D. H. Beatry, Southern Railway, \Washington, D, C.
Secretary—]. C. CavistoN, Association of American Railroads, New York City.

Officers Elected for 1935-1936

General Chatrman—C. I, Larsox, Missouri Pacific Lines, St. Louis, Mo.
First FPice Chairman—LE. A. Mever, Chicago, Milwaukee, St. Paul and Pacific
Railroad, Chicago. )
Second ice Chairman~F. G. Evaxs, Louisville and Nashville Railroad, Louisville.
Alembers of Commitice of Dircction:
Eastern Territery—A, O. Drex, Canadian National Railways, Montreal; H. A.
Rowe, Lackawanna and Western Railroad, New York City.
Western Territory—I°, \V, Cunrrts, Denver and Rio Grande Western Railruad.‘

Denver.
Sauf{r,cru Territory—L. G. BentLey, Chesapeake and Ohio Railway, Richmord,
a.

Seerctary—J. C. CavisToN, Association of American Railroads, New York City.

A complete repart of these sessions is published by the American Raifeay Associ~
ation i« booklc! cntitled, “I'roceedinas of the [Fificenth ofunval Mceting of ithe
Safety Section, Louisville, Ky., Oct. 15 to 17, 1935.” Copics of the Peolklet are
available from the sssoctation of American Railroads, N. V. C. The following is a
condensed record.

TUESDAY MORNING SESSION
October 15, 1935

The openiug session of the Safety Section, Association of American Railroads—
Steam Railroad Section, National Safety Council, was called to order by General
Chairman T. H. Carrow, Supt. of Safety, Pennsylvania Railroad, who presided.

- 459
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From the following it will he gleaned the situation on our railroads has im-
Qrovc_d p_erccptxbly with regard to the trespassing cvil, particularly when considera-
tion is given to the fact that our population has increased and operarion accelerated.

Years ’ !_(illcd Injured Totals

T 1901 to 1910, . ieiiineninaa. . 30025 §3.427 103,432

1925 10 1933 1 uunnnnrnnnnnnnn. 29051 . 30,200 55,151
Decrease...o.vvvnnnn.....23.074 (30%) 23,227 (43%6) 48,301 (46%5%5)

Secking an answer to these deereases, the following comes as the result of
mvestigations :

(a)—Safety education in the schonls, promoted to a great extent through activi-

ties of the railroad safety departments,

(b)—Protective measurcs adopted by railroad police departments,

(c)—Introduction of other modes of transportation brought about by improved

highways and the practice of hitch-hiking.

Persons entering upon property occupied by another, in the absence of any
contractural relationship between them, necessarily comie under one of three distinct
classifications or categorics. (1) Invitees; (2) Licensees: (3) Trespassers; and the
duty the occupier owes to any such person is graduated in strict accordance with the
category to which such person belongs. .

Toward trespassers the occupicr owes no duty. The trespasser goes on the
prenmises at his own risk and the occupier is liable only for acts done with the
deliberate intention of doing harmn to the trespasser or with reckless disregard of
the presence of the trespasser.

The very nature of our business and the vast amount oi territory covered by
tracks, terminals, yards and stations renders the problem of trespassing unusuvally
difficult. The impossibility of policing all these propertics cvery hour of the day and
night, is apparent. The hest we can hope to do in that dircction is to extend the
services of our special officers, guards and watchmen as far as they will go, and
rely upon these men to inculcate the spirit of watchiuiness into all otficers and
employees so that trespassing will be held to a minimum,

Trespassing by our better class of citizens who soutctimes do it unwittingly is
capable ¢f being controlied by active interest on the part of our agents or representa-
tives,

Trespassing by school children can be partially cured by appealing to parents and
school authorities. This plan has heen tried out on many railroads™with success. '

As to what might be termed “general trespassing” on railroad premises, it
is conceded that an appeal throush the press, and by continually reminding the
public that hazards exist whercver there ire moving engines and cars, is by far the
hest miethod known for correcting this cvil.

The use of bulletins and posters should commend themselves to all railroads
interested in breaking up the practice oi trespassing.

TUESDAY AFTERNOON SESSION
October 15, 1935

Value of Accident Prevention
By FRANK WENTER, JR.
General Clains Agent, Chicago & North Western Railroad
In the early days accident prevention activities on the American Railroads were

confined to the safe delivery of the trains over the road. and these activities in time
were consolidated in our present Book of Rules, This apparently was the only satfcty
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tortant rules that arc not being enforeed, and [ want to quote Mr. W, J. Patterson.
director, Durcau of Safety, Interstate Commerce Conmission, in what he said last
year—"An operating ofticer assumes a grave respousibility if, in his desire to ex-
pedite the movement ot traflic, be permits violations of rules to go uncorrected.”

WEDNESDAY MORNING SESSION
- QOctober 16, 1935

Address
By JAMES J. DONOHUE

Claims Attorney, Louisvile & Nashville Railroad, Louisville, Ky.

More than three decades ago, President Theo. Rooscvelt, Gifford Pinchot, of
Pennsylvania, hLis brother Anws. and others began to preach the preservation of the
naiural resources of our country, and since then we have heard much in regard
to the conservation of coal. timber, iron, oil, copper, and the precious metals. But
to me it has always secmed strange that it was not until 1910 that any orpanized,
cencerted effort was made to conserve the most precious things in -the world—the
lives and limbs of our men. women and children, In that year the National Safety
Council was born. and there was then begun and intensively carricd out a well-
¢rganized campaign to instill into the mineds and the hearts of the people vi Aincrica
the principles of saicty—saiety not only on our railroads and in our mapuiacturing
plants, but in the homes, on the streets, in our schools, and at other piaces where
accidents involving personal injurics are likely to happen. To my mmd, the Na-
tional Saicty Council. after the American Red Cross, is the greatest humamtarian
agency in this country,

In no other incdustey has the doctrine of “Conscrvation of Men" been inore
intensively and intelligently applicd than s the railroad world, In the old days,
casualties were considered inevitable: it was thought that they were all in a day's
work and were bound to happen, no matter how well reaulated or cfficiently operated
the particular railread might Le. Ilow utterly fallacious this theory was, you are
able to demonstrate by pointing out the constructive work your organization has
dane in the past twentv-five vears.

It is' now well recosnized that “railreading™ is nnt extra-hazardous when con-
Gucted by prudent, carciul men, but that wlhen railvoad operations are in the hands
nt tiie reciiess, the dare-devil, and the chance-taker, it is hazardous in the extreme.
Railroad managements, now more than cver hefore, excrcise care to {urnish em-
ployces wizh tools that are saie and in good condition, aud with a safe place in which
t0 work. safczuarding that place in cvery way practicable. In addition, railroad
supervisory oflicials, safety committees, and employees acting in co-operation with
it committees, are cndeavoring, in season and out of season, to bring safcty lcssons
home to the individual employee, througl the written and the spoken word and
tiroush the medium of apt posters displayed in conspicuous places about shop and yard.

The very nature of my calling makes me prefer to talk to you in dollars and
cents.  In 1927, iatal and nonfatal cases cost the Louisville & Nashville Railroad
Company $1,001.511.56, whife in 1934 the cost was only $315.055.88. These figurcs
tell their own story, looked at through the glasses of a humanitarian or throush
those of an cconomist. “They refleet a casualty decrease of from 21.38 per million-
man-hours worked in 1927 to 5.45 per million-man-hours worked in 1934, To Mr,
Earl G. Evans, to our aperating officials. and to the ranik and file of our employees
1 take off my hat and felicitate bath him and them with all my heart. Qur expericnce
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Accident prevemtion is a problem that will he solved primarily by individual
action. \We will never have adequate protection tor humaun life until the manufacturer
insists on safemuarding cvery machine hbefore it is offered for sale; uutil the emyployer
insists on safc cquipment and safe metonds of pcrformipg cvery job: until the worker
makes safc practices a part of his sub-conscious habit; until the mwtor car driver

" beconies as courtegus as he is in his home or office.

Permit me to cite just onc illustration. Not Inng ago in a larze gas plant, an
exceutive ot the company attempted to enter the plant while smpking 2 cizar. ‘The
gateman, not aware that this individual was the vice-president, flatly refused him
admission until he had deposited his cigar in a metal refuse container provided for
that purposc. This gateman fully understood his personal responsibility and lived up
to the contidence reposedd i hitn by his cmployer.,

But, vou might ask, can we bring about suclh 2 change in the habits and customs
of-130.000,000 people? Can we get cach person voluntarily to assume his share of the
respansibility for the prevention of accidents? The answer to these questions, in my
mind, is unqualifiedly “yes.”

How? By continuing the same wmethods and procedures which have been cmn-
ployed so successfully during the past decade or more by cur leading railroads and
industrial ‘organizations. In cach location, in cach industry, the work was started by
one or two iar-thinking individuals somctimes called safety men,

WEDNESDAY AFTERNQOON SESSION
October 16, 1935

Transportation By Rail—Speed With Comfort and Safety
By ROY V. WRIGHT

Managin{: Editor, “Railway Age"

. We arc in the midst of a speed aze. Records of travel—in the air, and on the
rail, higshway and water—are heing broken with such frequency that annomncements
of new recoreds have lost much of their ald force in challenging our attention,

With the introduction of the private automabile on a farge seale and the increas-
ing use of the motor bus aned the airplane with high speeds, the railrcads have steachly
lost passenzer husiness for many vears, althouch the trend started to turn back up-
ward slightly in 1934, In that year, limvever, it was less than 18 billicnt passengerss
miles, as eompared to an average of 314 billions for the five years 1926-1950. A
further increase will be remistered in 1935, Railroad managements realize that they
face serious difficultics in attenpting to build up their passenger business, and that
only by unusual and spectacular ciiorts, hased on high standards of service, can they
stage a comcback.

The public demands fast transportation, hoth passenger and freivht, The demand
for speced, as a matter of fact. has predominated over the demand for safety. Air
traffic has continued to grow, and the speed of highway teaffic has increased trémendu-
ously. However, the cost in human lives of this specd is startling,

An increasing proportion of the public, it would appear, is going to demand safety
in travel, along with speed, comfort and convenicnce, and reasomable price. \What are
the railways doing to meet this demand?

The answer, in a broad way, is the provision of facilitics aver which modem
and specially designed cquipment can he operated successfully at high speeds with a
maximum degree ‘of safety. This may appear difficult, but 3 sticly of developments
indicates that the foundations have been weil laid for 3 more intensive development of
rail transportation at this time.

The rapid extension of the railroads, in the etfort to open up and develop the
interior and far parts of the country, slowed up in the carly part vl the preseit
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fatalities is coucerned. However, there were 5,794 automobiles registered for each
crossing injury, and this record is not sa {avarable.

Your committee again rccommends that individual railroads particularly stress
the necessity of their train crews and others giving adequate and timely warning to
the public of the approach of trains to @ higlhway crossing; that warning from cngine
should be continucd until the crossing is definitely reached: that the standards of
protection cstablished by the Joint Conunittee on Grade Crossing Protection he
emploved where necessary at crossings to facilitate uniformiy and public uuder-
standing of the signals; that crossings be perindically inspected and maintained in
sound, travable condition with all obstructions to the view removed wherever prac-
ticahle; that advantage be taken of the opportunity to address school children and
students of colleges and universitics on the subject of railroad-hishway crossing
safety, no opportunity being lost to present the subjeet at lunclicon clubs, automobile
clubs, and any places where automobile drivers may gather,

THURSDAY MORNING SESSION
October 17, 1935

Report of Committee on Non-Train Accidents
By E. B. PERRY ‘
Ass_'xf:'iarr&t'o G"é;:eral Manager, New York, New Haven & Hartford Railroad

The reduction of over 46 per cent in non-train accidents to employces on duty,
accomplished in the past three ycars, is gratifyving. However, the very iact that
material reductions have been so readily wade supports the belief that a large
decrease frem the 1928 figures is still casily possible, )

We have fclt that no goud purpuse would be served hy a mere reeital of statistics.
That which has happencd cannot be corrected hut should be used as a basis for
thought aud action to prevent recurrence. Your conmmittee are agreed that they
should outline plans fur the future rather than recite history.

A review of the statistics indicates the major causes of non-train accidents fall
into the following classes:

Use of hand tools, apparatus, cte.; Collapse, fall, ete., of objects; Handling rails,
© ties, bridge timber, cte.; Handling {reight and supplies; Falls of employers not in-

cludible in class (a) to (1).

{ Report had heen distributed in advance to all delemates.) .

There has been a marked and steady decline in non-train accidents per million
man hours worked—the [933 figures being the lowest an record,

Use of Hand Tools and Apparatug
By Il. R. COLE
Assistant to Vice President, Erie Railread

Is and machinery should be inspected at least mouthily. Proper tools should
be \J;\elt.: :gg different classes of work., Reclainied tools such as clawbars, cold chisels,
etc., should be thoroughly tested before placing in service, New mcp'should Le
fnstructed in the use of tools and low to keep them in proper condition, Tuols
should not he left in dangerous places where employces niay fall over them.

Maetal spurs should be used on ladders. The use of a rubber collar on cold cr
hand chisels to prevent picces of material {rom flving is suggested. A 50 ton lq\!'
jack can be used at wheel pits climinating use of jacks with lever which mxgh't slip. |




