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.Occupational Discases’

Occupational Diseases

FRIDAY MORNING SESSION g
October 18, 1935

The session %vas called to order by Mr. W. Dean Keefer, dircctor. Tndustrial
Division, National Safety Council. Dr, C. H. Watson, newiy-elected President nf
The National Safety Council and Medical Dircctor, American Teleplione 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. :

Shice d:fxc prevention of diseases is. ta -some degree, a conununity problem.
the state ought to do its part toward the preventicn of nccupational discases. alone
with all nthers. The.public health authorities should study the causes of such dis-
eascs, their prevalence, virulence and the means ior their prevention. Theyv should
advise as to such mcans of control, and. as a last resort, appeal to legislatures for
power to erder compliance with their rules. Statutory regulations for prevention,
cmanating from other sources, such as are common in “lahor” or “factary™ laws, have
too'serious fdrawhacks to be efficient. They are apt to he inflexible and quickly hecome
“out of date™; and they are ton apt to he perverted fnr the establishment of fictitious
hases for wasteful and demeralizing damage-suit litization.  Scientitic hureaus of
occupational hygiene, under direction of public health authorities, are the best public
instrumentality,  Efficient burcaus nf that character are now to he found in several
states: hut, generally, such public health organizations are inadequately manned and
equipped.  Thercfore the primary need in occupational disease legisiation is for
measures to improve pur public health services.

mphasis should be placed on prevention. not merely because “an ounce of pres
vention is worth a pound af cure.” but hecause public measures for the assurance of
relief to victims are perilously susceptible of heing so perverted that thnse a‘ﬁcclc'l
will tend to rely upnn and abuse the protection afforded as a substitute ior, instead
of as a supplement to , means inr seli-protection.

Expert opinion now calls strongly for the cntire climination af employers’ liahility
for “damages”™ for occupational injuries—by discase as .well as hy accident—hased
upon neglizence.  That rewedy is too uncertain in nperation. litigious, demoralizine
and wasteful: it furnishes relief to tan few of the victims unless it be o liberalized
as to he grosslv unjuse and financially perilous to emiplovers—and therehy harmful to
industry and all dependent upon industry. . .

Losses from ill-hcalth among workmen are primarily subjects for scii-providence
or for “sacial insurance”—tor “sickness insurance” to heln out during brief illnesses,
and for “invalidity.” “old age” and “widows’ and arphans’ " insurance where illnesses
or infirmitics result in long or permanent disability or untimely dealth. The cost of
these insurances against the common misiortunes of life cannnt rightly or cxpcdlcn.ﬂy
be imposed wholly upon industry, hut needs to be distributed somcwhat in proportion
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.
to resy msibility.  And benefits. at a high scale of maximum carnings, as in workmen's
compe! sation. simply cannot be provided for all such workmen's misfortunes.  In
imalil vy, old-aze and life insurance. at Icnst the henefits must be graded, more or
fess. i woportion to the individual workimen's contrll-utmns to the requisite reserves;
and the nclnt 1o benefit must be conditioned upon some nnmmum nmnlu.r of contrila-
riens. It is only for some relatively small proportion of the injurics an(l physical ills
1o which workmen arc subject that it is reason: \Mc and practicable to impose the full
responsihility on industry,

From ite boginnings, the workmen's compensation law has covered all injurics to
health resulting from occupational accidents.  1Turther it has now, in this country and
abiroad, been extended to cuver many specificd diseases, not resulting from accidents,
chassified as “occupational”  And in a fewn xtalu i this country and I.‘lhn Anicrica
nt has heen extended indefinitely further to cover “all mclumdy all injurics to lu.nllll
“arising out of and in the course of the cmployment” or all “occupational discascs,”
wdefined, “arising ont of the employment.” .

In this cotmtry there is strong political pressure in favor of this “all inclusive”
corveraae of injurics h\ (h:("nc hased upon the ronlcntmn that tl\crc is no diffcrence
in principle hetween “injuries by accident” and injurics by discase”; thercflore, indus-
try ought to be liable for hoth classes of injurics on the same terms and conditions.
This contention is fallacioms,  The fundamental principles of the compensation law
are that industry shall he held responsible and liable to comnpensate for the losses from
those injurics only which are caused hy “trade risks”, resulting from employment and
which the employer can control; and that the Hahility for such risks shall he sufh-
ciontly well defined as to he insurable at practicable and cquitable rates, fixed in
-uI\.mu: The standard mmpcnm(inn laws have heen framed to carry out those prin-
ciples in application to injurics by accident. Put the factual conditions relative to
injurics by diccase are so difierent from those relative to injuries by accident as to
necessitate difierent treatment,

The crucial difierence between accidents and discases is the time factor. An
accilent is a tudden event. Rappening at a definite time and place.  Generally the
canad relation between the employment and the acendent and hetween the accident
aned the resalting injury can be traced with peasomable certainty.  Generally  the
vnployer is antomaticallv identificd. And there is a clear-cut event from the date of
which time-tnits on natices, elaims, cle., can be weasured.  Ti contrast, many discases
attributable to occupational risks are of stow contraction, and may he of cqually clow
progress to hiaomful results. In <ilicosis there may be an interval of as much as
twenty or thirty vears between the first exposure and disahility or death.. In the
meantime, many causes for disablement or death, other than the occupational discase
nen hone operated. Often it is a matter of extreme difficulty to determine whether
disability or death really has resulted from an occupational discase or from other
cames. Medical dinenesis of the mere existence of a particular disease is often
meerting yvet fnr the proper operation of compensatiom for mcnp'\lmn'll diseases it s
cesential to ohtain true medical diacnoses, not merely of the cexistence of the disease,
but aleo of its cauves and consegnences,

A fther diftendty is that, where the disease is of slow contraction, it may he
contiacted by o worlaman nnder several difforent employers ar insitrance carriers. In
such cases it s essantial for the pratection of the workman that some ane existent
un\-lu\\\ ar sucnee cavvier stodt Le diveetly lnl\lr for the cutire compe unhm\
Thit ds o hipls by vicaeions ol hare In liahility o dpose apon an emplover or insoreer

cwhe hu oy Nl .m--nu-mlul hy a viphi 10 cLaim eontrilngtion froan earlice employers
o o, i all faieness, should e subjoet 1o strict Bimitations,

N R TS

Moarcover there is o ditbeudty incidental 1o the provision of new inswrance for -

commpe nation for such diseases of slow contraction as .\iliu'n_\i\'. Unider sieh conditions,
the lalHity dmpesed aon the einployar dnchides o Liability for dicability or death i
the futat e in other words, a liability, oot merely for Tuture vishs hut alw for the cost
of a valuoe of physical impairmaonts already ancnrred thengeh the iability therelor is
wot yet watired. Inincurance parlanee, the seare termed “accrued liahilities”  Snch
acerued ||.|ln|||l(< under a1 livw pewdy imposinee o liability to compensate for silicosis,
woull, it is (<lmn|u| in a state such as New York, agpgregite many millions of
dedlars, This cost is .ul«lnu-n.nl. to lasses from eurrent rnki: and how to meet it and
how to fix reasonable chargzes for insuring it is a complex finuncial problcm.
.

Y
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The situation, then, in my upinion, is this: The principle of compcnsahon re-
gardless of fault, may well be «xtended to cover lhosc disabling discascs that are
characteristic of and peculiar to and have their origin in the occupation or process in
which a person is engaged.  This would exclude the dncascs of ardinary life, and
would he applicable only to the specific hazards which arise out of and hecause of
industrial processes and occup:mum The provicions for such coveragze should be
separate :md distinct from the provisions of law applicalile to Cnmpmua(};%‘(a[_accl-
dental injuries, and these_distinctions should he constantly emphasized [ nrohlem*
of formulating such provisions is relatively simple with rcfcrcncc to those recognized
diccases sct forth in the older accupational dicease laws, since such diseascs are
rehably diagnosable, of yuick contraction and non- |)ru"ru\i\c Dut it is diffcult in
respect to such prugressive discases nf slm\' conlmcnon as silicosis .1m| ashestotis—
now generally regarded as heinge truly “occupativnal.”  Fortunately, howeter, theére
are promising modcls for our gmtlancc in some of the forcian compensation laws,
whereas experience under indefinite. “all inclusive” coverage in Connccticut, Massa-
chusetts, \\'n<con<|n and California is hclnful with lessons of faults to avoid. '

In my mnnmn. a law for the compensation of occupational discases should comtain |
provisions to the following effect:

DMtases to be made “compensable

should be distinetly specificd—hy listing

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

to b foungl in the state, which, accnr(lm" to prC\:ulm" medical opinion. can be traced.
in individiua} cases, to origins in “trade- r|<L< —i. ¢.. ricks, not of ordinary life, but
created by special practices or processes m industrial occupations.

2. There should be a special regime for expert adjudication of medical (riestions
in accupational discasc cases.

3. There should be dehnite perinds of exposure required as a condition to thc
right to compensation for varions occupational discases; the time within which, in
order to be compensable, disability or death must follow exposure should bhe limited;
and cases resulting from cxposures prior to the efiective date of the compensation
coverage, or in industries wholly outside the particular state. should be excluded,

4. Trompt notice either of the first manifestation of the discace ar of disablement
-—the time of such cvent to he determined as a medieal yuestion —shomld he strictly
required ; and every presumption should be zgainst the validity of @ claim not maide
as promptly as practicable,

5. Tn case an occupational discase merely ageravates, prolongs or accelerates
disability or decath due primarily or proximately to a nen-occupational disease or
infirmity or, ahove all, to old age. the compens<ation should be reduced ta be propor-
tiomate to the dearee to which the accupational discase cantributes to the disability or
aceelerates death,

6. ‘he employer, as of thc time of the workman's last substantial exposure to
hazards of the disense, and the insurance carrier then on the risk shonld be liahle for
the entire compensation—with or withaut richt to contribution from carlicr employvers
and insurers. Dot all such Biabilities, whether dircetly, for compensation or for con-
trilmtion o the compensation pavable by others, should be subjeet ta bricf time
Hitations. )

7. T incurable discases, especially silicosis, the obligatory medical henefits should
he specially limited in time and kind. .

R In silicosis and other discises of slow eontenction, there shonld be special
provisions for limited compensation to workmen laid off hefore actual disablement,
with the alternitive, wder some conditions, of waiver of compensation by such work-
wen for aggravations resulting from heing allowad to contime in the hazardous
accypation,

9. A law vewly fmposing Bability to compensate for silicosis and other diseises
of <low contraction should leave a substantial interval for preg o hetween the
date of its enactment and that when it shall take effect; the compensation for such
discases shoukd he <pcci;|||_\' rodnced and limited helow what would otherwise he
appropriate until the “accrued liabilitics” are workal off,

10. (‘mnpmnl n fors muunlmnnl diseases should be insarable <(|-1r.||cl\' {from
cmmvcnnlmn for accidents: and, in the initial stage, at least, of a rezime of com-
pensation for such diccases as. silicosis, the rating practices now fmpased upon incur-
ance carriers need to be radically madified..
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The abosve program is sound ad would be highly eonducive to occupational
sase prevention, Bat T am not so confident that it would he safe.” The pressure is

mg for “liberalty™ in compensation laws. Merely a few among a large number.

tvobalde slight diversions from what T sugaest would convert compensation for
apational discases imto indefinite health, old-aze and life insurance for warkmen in
.y imbustrics,  The cdost might ruin the industries, and, at least, would be so
denlable as to make the risks “minsurable,” except ‘on the unlimited assessment
m, with all its fimancial perils and uncertaintics.
In reeard to prevention, there are still some practices to be decided upon in
ceting a regime of compensation for occupational diseases about which there
sins much doubt. For example: Such a repime will practically compel employers,
dving eoployment, to discriminate against all the ailing or aging~—against all
pt the most Ticalthy and robust, That seems 1o be desirable in occupations when
wecupationad disease hazards are great. Dt is it desirable otherwise?
Again, an ideal common to those af us who cmphasize prevention is to require
prompt temoval from exposure of workmen manifesting the first symptoms of an
wuttivnad disciase. Bat for the olderdy or shidled workman the loss of his trade-job
be watse, in every respect, than the danger of coutinming his exposure.  How
. should such cases be defined and treated and how should the law he framed to
St or wduce sueh treatment ?
Political impatience is the chief obstacle to a just and equitable settlement of the
spaticual discase problem.  If those thoroughly informed as to this complex suh-
wha have sincerely at heart the welfare of workers could be dclegated the au-
ity to devise a sulution, some progress might be made. But when palitical
wamda is injected inta the situation there is little chance for an adjustment
Taictory to all concerncd. The greatest need today is the divorcement of occupa-
i1 disease Iegislation from politics or political considerations.

f

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

The o vention of oceupatiumal discases due ta the inhalation. of industeial dust

.

rimarily an engineering problem.,  Until recently, however, little attention had .

devoted! to the contral of dust. accouting for the paucity of fundamental data
woabjl e The consequences of the neglect to furnish adequate protection from
hazavds vre now heing felt, and the cost is becoming a serious drain on industry.
now wi b estahlished that exposure to certain kinds of dust, such as these con-
ag considerable amounts of quartz, has increased the morhidity and mectality
from respiratary diseases: while metallic dusts, such as lead and its compounds,
been associated with general systemic poisoning of workers. [t is obvious,
fore, that any <erious attempt 1o contral the dust hazard should, in time, result
uly in the improvement of the hiealth of workers, hut also be of definite cconomic
"t ta industry,

The benefits of o preventive program in the ficld of accidents are well known,
Iry is st realizing the necd of a similar gcventive program with respect to
atiomal discascs.

Evaluation of the Dust Hazard

Ihe first step in the evaluation of the dust hazard is the determination of the
ational exposure to the dust in question. A typical example of such a study
serve to clarify the methodalogy involved.
Falle 1 shows he various occupations in a granite quarry and the number of
ors enployed in cach occupation.  Drillers are the aonly persons using pncu-
wols, biiwn 10, praduce considersble quantitics of «dust.  In other words, 38
oul af ||u: smarry personnel are shown to he exposed to a potentially dangerous’
w7and. The ccupational analysis at ence indicates that the dust investigation
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Table 1—Occupational Classification of Granite Quarricrs

Number in Each .

Occupation Occupation
Drillers:
| B0 1T S 17
Plug and jack hammer.....o.oviieenntn 37
Otlwr quarry employees:

Superintendent ... . i 1
FEOTOIMEN 4ot iveeann e iiinnanseeansonaanneannans 7
Cumipressor engineer ..... . 1
Haisting engineers ..., .. . 12
Lacomotive engineer ...... . 1
locotnative fireman ..... RN 1
Stepme-shovel man ..., e 1
Cruht operator ......... . 1
Derrick men ....... e . 24
Muckers ........ . 24
Llicksmiths ... . 6
Tool hays ...... . 2
Waier boys ........... 1
Machinists ., ..., 3
Air-linc repairers ... ... ]
Dipe tlers .ovevin cevniann 2
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Table 2—Occupational Dust Exposurc of Granite Quarriers

Duxt counts

: Numbcr in millions
in each: of particles per

vceu- cubic {oat of air.

Qecupation pation Weinhted Average
Peyner drillers oo oiieiiiiieiiiiiininas, 17 1444
P'lug and jack-hammce drillers {quarry-hole)........ 7 112.\
Plug drillers (yard) .ot viiini i iiiiiiiiiinannn. 369
AN GO WOTKETS. o vev i eeiaeerennarvaatannsosnns 83 5.8

rd

should cspecially concern itself with these workers.  “Fhe next step involves the
dotermination of the oceupational dust exposure. Table 2 shows the results of such
a study. :

It is apparcnt in this table that the drillers are exposed to high dust concentri-
tions, especindly the Leyner and jackhammer drillers working in the quarry hole.
From a further analysis of the occupational dust exposure of drillers it is possible
o determine which activities are responsible for the dust.  For example, experience
has taught us that the various activities comprising the processes of most dusty
occupations are usually associated with dissimilar dust oxposures. For this reason
it is cssential to estimate the amount of Yime spent in each activity in any one veen-
pation and to determine the dust exposure for each. Table 3 shows the results of
such a study in the case of a Leyncr driller. R

It will be scen that a Leyner driller has five different dust exposures. A differ-
ential analysis, as presemted in Table 3, vields several valuable findings, First, it
cnables one ta obtain a truc average dust exposvre for workers engaced in the occu-
pation of Leyner drilting.  (In this case the weighted average is 1444 as contrasted
with 213.4 million particles per cubic fuot found during drilling operatiuns only.)
Sccond, it chables one to determine which activity, ur activities, contribute most to the

e
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Table JFSummary of Dust Exposure of Leyner Drillers in a Granite Quarry

Average

dust cxposure Particle-hours

. i millions of Number of in millions

particles per cubic  hours spent in per cubic
' foot of air (a) cach activity (h) foot (a X D)

\etiviey

hine oo ool 2134 4 833.6
anging deills oo oL 98 1 928
atchine drifls oo o oL g0 2 16.0
caching Lo oo oo L 60 M 4.5
aving off Wedes, oL 1OS30 14 2713
Toalo oo 8 1,158.2

1832 parrticle-hours in millions per cubic foot
— == 144 million particles per cubic foot

8 hours

I ost hazard. It7is evident that the prirctice of Wlowing off holes by means of inserting
[ vompressed @ line jote cach hole is attended with a great amount of dust; and
: -.HL“|I this activity lasts but 13 minutes of the 8-hour-working day, it is responsible
r 25 per cent of the total dust expasure. Tt is evident that 23 per cent of the Leyner
aller’s du<t exposure may he at once climinated by prohibiting this practice. And
C~tlys such an analysis indicates the necessity for devoting all one's efforts to the
Cnwnval of dust during the drilling process, since this activity accounts for 74 per cent
o the vatal dust exposure, alihSugh a Teyner driller spends hut one-hatfl of the
| rhine day at hic drill,
Sodar we have dealt with an industry in which the workers, as a rule, dy not
cenge thar ogcupation, Often workers have had several occupations, cither in the
me andustry or in several different kinds of cstablishments.  If the worker has been
sapdoxad in varions occupations in the industry, it is a simple matter to determine
« tutal dust exposure in that industry.  This is important from the viewpoint of
rrekitine o worker's dust exposure and his clinicat condition. A typical example is

anin Table 4.
\ -

Table «-—Total Occupational Dust Exposure of an Anthracite Coal Worker

Dust concentra-  Millions of

Number tion in millions particle-
of years in of particles rears pet
each ocenpation per cubic font cuhic fant
Oconpation

e pacher oL L L, i 2 380 700
ey 2 71 112
ale dhiser Lo e 3 71 21
et [ TIVE . ] 480 l-4 10
mer ... B e 15 480 7.200
cion (orciman e S 7 35
Total...... R . 30 . 9.79%0)

790 millicnis of particle-years per cubic foot . :
e e e == 326 miiflions of particles per cubic foat

30 years

I _l.el.ll- J the Murker's accupations are arranged in the order of ﬂnplnymdl!,
e Bsene beingg hiis present accupation. Tt is obvious that had one considered this

'npnl!r'm only, the dust cxposure would not have yiclded a truc state of affairs,
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sior would it have been pussible to correlate this dust exposure with the man’s clinical .
picture. In the above technic, correct weight is given to the number of ycars spent

in cach occupation and the dust exposure associated with each.  Only by such an,
analysis is it pussible to arrive at a fair cstimate of a worker’s dust exposure and
his proper designation.  Such an analysis is justified by the fact thut results obtained
with this technic yicld excellent correlations with the clinico-rucntgenvlogical studies
conducted on anthracite coal miners?

It is thus apparent that there is mcre te engineering dust surveys than the taking
of dust samples-and their amalysis,  Owing to the fact that the making of dust studics
is rapidly being adopted in industry, it has scemed necessary to emphasize the impor-
tant dactors in such investigations,  Although the making of dust counts, per se, 1s
not a difficult, procedure, the collection of dust samples in industry and their proper
interpretation should be dune by a thoroughly trained investigator.  The examples

just given show the value of this technic in the subsequent steps to be taken in the

control of the_industrial dust hiazard.
0‘1\..

\‘ﬁ,, General Dust Control Methods
The selection of any methed of dust suppression will depend primirily upon its

cficctiveness ey reducing a given hazard and it adaptability, A farse percentage of
reduction in dudt does not necessarily indicate that the method used is cllicient, unless

.tire reduction has actually been sulficient to bring the exposure below the sale limit,

and does not interfere with the industrial operations involved.  In general. there are
four methods of dust control: (1) substitution of nondust-producing or harmless sub-
stances; (2) isvlation of the dusty operation; (3) wetting the dust at its sourcc;
(4) local exhaust ventilation. These methods may be supplemented by personal
respiratory protcction. :

The fArst methad has a limited application.  One example is the use of a non-
silica parting compound for a_ silica compound in connection with the making of
foundry mulds,  Table 5 shows that although the use of parting compound, in this
particular study, only necessitated an exposure of 54 minutes of the 340 minutes of
a molder’s work day (10 per cent), actnally this activity aceommted for approximately
§$ per cent, of the malder’s total exposure. It is obvious that the cmployment of a
parting compumd, which is not as larmful as one composed of free silica, will lessen
the dust hazard in this inctance to a consideralle extent.

Table 5—Dust Exposure of Molders
Average Dust

Exposure in Millions Particle-

Time of Expo- of Particles Minutes
surc in minutes per Cubic Fouot in Millions

Activity (a) (b) . (aXDb)
Use of Parting Componnd,, ..., .. L3 618 3445
Lemaining tasks i melding . ... .. J2 44 . 1812
Pouringg ....... 58 KR 150
Daumping molds (Ushakeaont™) a0 - 1n REA 320

Tul-‘ll........'......,.......- - M0 e 5,138

5938 million particle-minutes
= J11.0 million particles (per cu. ft.)

540 minutes

Iny_the case of abrasive cleaning with steel jnstead of sand, we have the example
of the “substitution of a substance involving a lesser dust exposure as well as the
usc of a material not as toxic as sand.® Table 6 shows the improvament cffected by
this type of substitution, Not wnly is the dust concentration reduced from an average
ol 969 10’ 135 million particles per cubic fuot, but the potential exposure to quartz dust
is diminished from 42-99 to 3 per cont.

' , o
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ble 6—~Showing Reduction in Concentration and Quartz Cont f
Sandblast Rooms With the Substitution of Ste?l for Sar?g ::\,;)traosiv]c)ust in

Average dust concentration

::;‘fc - inmillions of particles  Percentage
asive. per cubic foot of Quartz
969 298
3

155

Fhe second method of dust control, isolating the usly process, possesses many

ibilities, but unfortanately is nat widely uscd. The theory underlying jsolation-

 concentrate the dust suurees to one locality or to a single closed space.  In this
<A i number of cmployees are exposal, At prr\'(‘nl, many .fnnn(l.ri\',\ dur-
sln;nl\xj-nut_ expose workers who normally are engaged in occupations with low
! concontratinns, '“!u.\. molders in a foundry may he exposed to a dust concen-
“ion of 3 million particles per cubic foot under normal occupational conditions, but
n shale-out aperations are carricd on close by, their exposure may he increased
aore than 50 nn)_lu'»n The same condition exiss when annealing asks confiining
md sz are emptied in o malleable iron foundrics exposing grinders and tumbling
‘el attanlints at work close hy. ' "
Pechaps the 3 ost example of Jsolation of a dusty process is the abrasive cleaning
n This completely encloses a hazardous process and exposes only the l)l:lslﬂ: who
'uu-r:nlly cquipped with a prnlccl‘i\'c helmet. The room is also exhausted, which
wr reduces the dust concentration,  Processes which are isolated require anud
‘.ls!‘a\:un. IO"h” examples of isolation are the anmamatic turntable for abrasive
;:)_L, tymbling harrels, and hatch-mixing rooms found in some pottery establish-
e thied method. perhaps the oldest knnwn, is the practice of wetting the dust
. sONrCe. 11.1 Iable 7 an example is depicted in connection with the :l}illinq and
m of rock in anthracite coal mine operations.? Tt is apparent that a tremendous
wtiem in dust has heen eflected by this methed,  1lowever, as already pointed out
s a particular method is attendant with a reduction of the dust to a safe limit,
nnet e considered successful. Ta the present jnstance, the workers cnpraged in
e are still exposed to wnsafe concenteations of a highly danzerous 4i;|<un|\(|
nare positive mcthad of controlling the dust in drilling operations hy (lusi traps
i ||‘(' indicated. For drilling and loading operations involving an exposure to dllﬁl.ﬁ
taxic an those containing hich amounts of free silica, as in the case of coal or
(lil:'cl:ll\ . the reduction shown by the use of wet methods may be considered

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

Average dust count in millions

. ' No. of of particles per cubic foot
wasen Samples “Dry” “Wet” .
B e 23 T R T
WL e, e 10 636

- 32

The fourth methad—exhanst ventilation—is perhaps the mast effective, and one
the widest application.  We cannnt discnss here the details of the ll'wnry and
n of local exhanst systems, except to point out there is a real need for more
anental studies of the type conducted by DallaValle with reference to the desion
~al exhanst honds, which e has presented in Public Health Bubletin 217, The
of Tatch and his collcagues® op the comntrol of the silicosis hazard in the haril

‘nrnvnl(lmlncc is another example of a scientific approach to the dust climination

Py

AN i ¢ g . ¢ W

‘e mv— e -

. . 125.°

Occupational Discascs

Table 8—Summary of Results Contrasting the Dust Exposure of Mine Workers
Under Controlted and Uncontrolled Working Conditions

Dust Cuncentration in
millions of particles

. per cubic fout of air
Operation Controlled Uncontrolled Remarks

Unless at least 153 minutes clapsed after
firing a charge, miners found to be exposed
to high dust concentrations.
By wetting the loaded material the dust
count is reduced as shown,

Loading coal laen..... 426 291-1138%  Acchanical Joading decreases the dust ox-
- posure as indicated,

Firing charpe ........ 10 834

Loading coal or rock.. 32 636

DElng ooveobiaeeens 33
u dnst  concentration,  Further  reduction

would necessitate exhaust ventilation,

JHauling coal 3'1"\';\\\incs. 12 17 Wetting coal and cmpty cars reduces dust
in haulageways.
Preparation of coal... 24 T 380 Wet breakers reduce dust counts as shown.

Clhe luwer tesult is associated with ahe hand Joading of wet coal winfe the higher avetage

is Lased on the hand loading ol dry coal,

Tt is apparent that there are no st rules for the mechanical protection of workers
from the industrial dust hazard. Specific conditions in an industry, or a plant, will
deterntine the type of protection to be employed.  The present discussion has emphi-
sized the importance of approaching the problem from the standpoint of the occupa-
tional exposure.  Studics in representative plants of an industry oiten reveal the
various methods which may he empluyed 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 coal mines investizated in the study referred to carlier,  Although no single
mine practiced @t of the contrul measures shown in this tuble, by an accupational
sudy in several representative mines it was possible to show that methuds are not
known and practiced for the dlimination of the dust hazard in this industry.

Another example is indicated in the results of a study now in progress in connec-
tion with mercurialism among workers in the hatters’ fur cutting industry. Table 9
i s the eaposure to mercury dust and vapor of some of the workers in this industry

a

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

Total Mercury Exposure
i Mitligrams per 10
cubic meters
Uncontrollul  Controlled Methad of Control

Nunte practiced
w“ s

Ovcupation

. 4.6 .

Blowers iivirvreeonnnsennnes

Shippers ... e 72 ..
CUHLLEES e vencaeronnnnancsnnss 4.0 18 Local exhaust
. . ventilation
SOMErs fuvecesarens 38 1.7 “
Jrushérs ..., 3.1 12 *
Drunimers 25 00 Segregation
. 1.5 . 07 "

Clippers .2, T L A

568 - Wt drilling is efective in reducing the |
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mder controlled and uncontrolled working conditions. It is apparent that where
sume measure of control is practiced by such methods as segregation or local exhaust
ventilation, a material reduction in the exposnre to mereury has been effected ’ It s
our Leliel that in the case uf the blowers' exposure, a reduction may be effected by
mechanical enclosure and local exhaust ventilation, and that the shippers’ exposure
to mwercury vapor may be lessened by a general system of veatilation sufficient to
change the air in the store room frequently enough to bring the mercury concentra-
trition to a’lmvcr level.  Unfortunately, in the present investigation, it has been im-
possible to find a plnt in which an attempt has been made to reduce the exposure
fur thesc two occupations. ’

In seune dusty oceupations the methods of coutrolling dust have not been devel-

oped.  In fact, operations such as removing the cores from very large foundry Ac:lslings
samd-Fyisting, handling of used storage battery plates, paint chipping, and cmlmiun;
uxide Sanubicture appear to offer no practical means of adequately controlling the
Just ;:v_ncr:-'c:.d. In such cases, it is thercfore necessary to furnish the worker with
persuna respiratory protection devices to prevent his exposure to the harmful effects
of the custs present. These devices consist of various types of respirators, masks
and hehaets. ' !
. 'h is important to hold in mind the limited use of personal protection devices.
lccause 2 worker cannot with cumfort wear a mask or helmet continuously, such
devices must be employed intermittently.  Their use is generally extended to'll|o<c
operations where all other methads have failed or supplementary to them, as in
storage battery repair where the exposure to small amounts of lead brca’lheil is
hown to be detrimental to health.

It should be pointed out that the U. S. Burcau of Mines is tquippcd to conduct
apprinal tests 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 basis, but on the quantity of dust which
actually passes the respirator.  The results of a study of masks or helinets of the
poasiive pressure type, made  during the sandblast investigation conducted scveral
years 1o by the Public Healih Service in cooperation with the National Safety
Cuonncily showed that the only practical safeguard to the worker inside the sand-
last raom was to provide him with a mask or helmet of the positive pressure type.
In studying the efficiency of such devices it was found that a relationship existed
between the amount of air supplicd to the helmet and the concentration of dust
inside the helmet during blasting. To determine the optimum air volume to be sup-
plicd tn such protective devices, it was necessary to obtain dust samples from inside
the lu-l_mc(.\\‘lulc varying the air vulume, at the same time maintaining the dust con-
euttation in the sandblast room (outside the helmet) constant.  The positive supply

of 6 cu ft of dust-free air per minute will protect a worker under the ojierating
conditions now in practice in sand-blast reoms, The ultimate criterion of protection
liowever, is the result of dust determinations of the air within the helnet, that is the,
wir actually breathed by the worker and not the volume of air supplicd.' o

Too much emphasis cannot he stressed on the necessity of maintaining in good

ur(.lyr the personal respiratory devices for the protection of the worker against various
t_o:\nc dqsts. Maintenance of exhaust ventilation systems, and other types of protec-
tve cquipinent, should be a rule in industry rather than an exception. Too often the
‘erm

.

2 rood housckeeping™ has been interpreted as signifying only the periodic removal
f dust collected on floors, ralters, cte.  Although such practice contributes to the

seneral state of cleanliness of a workroam and <hould always be in force, the time

as sueely comeswhen serious attention should he given to the installation and rivid
naintenance of all types of dust control devices.  In every plant there should be
ome aesponsible individua) charged with the periodic inspection of all workrooins
3 10 snm!n‘lnnn. ventilation, and maintenance of all dust removal and other protective
‘evices.  Perhaps the best criterion of the effectivencss of these devices is the
eriodic datermination of the dust content of the air at the workers' breathing zone
dly by constant vigilance and an approach to the problem as outlined in this p.‘lpcr'
-.:\y((),m: hope 10 make progress in the control of the dust hazard in industry.

Mten the ln_u_\cﬁls pf‘ even a anost extensive program of dust control are not
nmcdiately realized.  This is especially true in dealing with fibrosis-producing dusts
v plants where some of the workmen have alrcady inhaled sufficient quantitics to
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cause disability. However, in dealing with such dusts as lead, cadmium, and mercury
compounds, control micasures may produce salubrious results in a rclatively brief
period. It is difficult, because of lack of sufiicient reliable data, to indicate here the
cconomic bencfits resulting from a preventive program of dust control. It has been
c<timated hy Dean K. RBrundage. statistician of this office, that the minimum expectancy
in savings to employer and cmplovee from an indicated reduction of the accident rate
and of the time lost on account of illness (or an equivalent reduction in mortality ),
demounstrated as attainable, is $20,000 per vear per 1000 employees.  And this estimate
is for plants whosc accident rate is considerably bolow the averaze, in which there
are no occupational health hazards, In plants where hazards are known {o cxist
the savings should be far in excess of this conservative estimate.  When one realizes
that in this country there are approximately 13 millicns of workers engaged in manu-
fucturing, mechanical. and mineral industrics, then it is evident that the magnitude of
the problem has not been overemphasized.
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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 element of the cost of production is industrial discase.. Industry has
reached a stage beyond the concern only of wages and hours,  Far more imporiant
is conservation of man power by preventive medicine and improved engincering,
Disvase preventive measures are not it cost, but, in the leng ron, a great economic
siaving. :

Incidence. In the United States it has been computed that twkre are from
00000 to a 1.000,000 people cmployed in uecupations where a silicosis huzard exists.
In New York City there are about 63,000 such employees. In a representative group
of granite workers in Massachusetts silicosis alone wits present in abaut 15 per com
and silicosis complicated with tuberculosis in almost 8 per cont. Tuberculosis was
the vise of death in over one-third of the granite worlers which i four times the
incidence for males of 20 years and over in this comntry. o domdey men studicd
in Mascachusctts, silicosis was less frequent Gt 9 per cont) and dess advanced
in dezree than in granite workers.  The duation o esposure in foundey workers
with pncumonaconiosis has averaged many more years than that required to produce
silicosis in an industry such as pold mining.  The tuberculosis hazard in foundrics
is nearly as great as that reported for some of the ather dusty trades, but the
figures are much lower than those of miners o gold. silver, copper and lead, among
whom the mortality from tuberculosis is 8 to 18 times the zeneral expectaney. Daath
rates for all non-tuberculous infections have been reprated higher among workers
in siliccous dusts than in the general population. Tt is suggested that the worher
in silica succumbs more often to acute puhmonary infections rather than surviving

the chronic fibrosisa .
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Silicosis is defined as a pathologic condition of the* lungs due to the inhalation
alica, whether free or combined in such a state as 10 he cappble of setting up its
sacteristic pathogenic effects. The principal factors that determine the incidence
iicasis are (1) the percentage of free silica in the inhaled dust; (2) the con-
ration of silica partiéles less than 10 micra in diameter in the atmosphere; (3)
duration of cxposure to the dust, and (4) the susceptibility of the individual
osed as modificd by age, complicating infections, cte.  The occupational discase
dting from such inhalation has been defined as “morbid results of occupational
vity traceably to specific causes or labor conditions and followed by more or
extanded incapacity for work.”

Vetabolism of Silica.  Significant amounts of sitica are present in all body
ws and fluids. Tt enters the body through the digestive tract and the lungs.
t of that entering the stomach is climinated in the 'stools, but a fairly large
unt is absorbed intb the blood as shown by the constant excretion of silica in
urine.  All vegetable foods comtain silicon especially the hulls of grains, hay and
w. The low silica content of the liver, spleen and kidneys indicates the little
ntion of the absorbed silica in the body.  Silica content of the urine of animals
be influeneed at will by diet.  The body posscsses a very efficient mechanism
the disposal of silica because of the low kiduey threshhold.  Silica entering
‘nngs in particulate form is expectorated in part’ with its enveloping cells, but
tof it is carricd into the pulinonary Iymph chamiels. Many such particles reach
Iymph nodes and even the spleen by way of the blood.  The finest particles
~ver, may be dissolved in alkaline hody fluids and carried away in solution, to
nereted i the urine.  There may be a constant drainage of silica from the
throus the inhalation of extremely fine particles of silica in dusty atmosphecres,
mall that they are not scen under the wmicraoscope.

Attempes to influence the absorption of silica from the lungs by administration
Jkali have been inconclusive. Elimination of sitica by way of the sputum from
wnts having deposits of silica [in their Tungs appears to be higher than those
g no history of exposure to dust.  Only small amounts of silica are in the
4 and lus level is little different in normals than in siticotics.

Pathology.  This discase is essentially a fibrosis of the lungs developing cspe-
¥ in such ir:itries as hard-rock metal mining, granite cutting, metal grinding
saud-blasting. The pathological changes arc believed 1o result from twa causes,
ocking of the hig vmpbatics by mononuclear cells laden with dust in addition
he action of colluidal silica, the exact nature of which is in deubt. The small
icles under 10 micra are the only ones capable of penetrating the lung tissue.
Althouzhy silica plays the duminant role in the production of silicosis, the ad-
ure of wuther dusts tends to modify the pathological changes in the hings so
these resemble then those of other forms of dust inhalation, and the modification
s sume relation to the percentage of free silica in the mixture.  Silicates, as in
stos, produce a definite change in the lung, as well as other dusts such as
de. coml, cte.  Such changes are represented by a fibrosis brought about because
ively inxoluble minnte particles of minerals in sufficient  concentration  have
brought by the activity of phagocytic cells into intimate contact with the
enary connective tissue.  This fibrosis is a diffuse cellular one that occurs in
walls of the smaller bronchi and of all their finer divisions and extends to
ve the supporting connective tissue of the adjacent bluod vessels and to some
t alve the walls of adjacent air spaces. However, when the great majority of
shaled aarticles wre composed of or contain silica, there develops, in addition, a
fic and-loculized type of fibrasis called the silicatic nodule—an arderly whorled
wement of cells and fibres, and with sharp defnition from the adjacént paren-
A Macy dusts create a generalized fibrosis but only ene, namely one combined
silicun lioxide praduces the special Gbrosis of silicosis.  Sericite, known as
2 mica, which is a hydrated silicate of aluminmn and potassium, has not produced
simal experiments the silicotic nodule, but instead generalized fibrosis resnlted.
usts anust be diffcrentiated into those which are chemically actize and those
doars inert when inhaled into the respiratory tract,  Silica is a chamically active
which must necessarily be soluble 1o a degree i the body fluids and its activity
whcmits solubitity, This activity which is numifested i the areas where dust
les are carried alonyg the lymph stream by phagocytes, causes lesions of two
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types, “toxic” and “scleratic” both of which have been reproduced cxpcr;nugnlal}y.
Toxic lesions depemd upon local necrosis :u‘ul slaw death and appear to ;!\ur't_llc
growth of tubercle bacilli; the sclerotic lesions produce the nodular, fibrosis.  The
inert dusts are insoluble in body fluids and cannot exert chemical action in the lung
ticaue, but if they accunmlate to a marked extent their effect is mechanical which
may Jead to a certain amomnt of diffuse fibrosis aronnd the dust deposits.  Certain
dusts, such as carbon, may have physical cliccts, they may adsorh tuxic spbsl:mcc:
and it has been suggested that on this basis there is a r_c!nln.'cly lower incidence o
active clinical tuberculosis in silico-anthracotics than in snhcut:_c lungs.

Other dusts may even protect, as in the case of cestain cla)'s,_g)'psum :u;\‘d
aluminum oxide.  Pure pneumonoconivsis may be only a l:\|)(‘)l’.‘llur_\ discase, n‘s.l :‘
pulmonary Abrusis 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 in during life t’l.mt_
record the cuuse of discase, but the particles that have been dissolved.  Risk
to work, cficiency and health may be greatly accentuated through the inhalation
uof finely divided particles even of a chemically inactive dust when there has occufrid
a lymph stasis which is known to follow exposure to silica.  This lymphatic blocl\abe
leads to retention and accumulation of the incrt dust, In soit coal miers who
get what is called “miner’s asthma” we have this accumulation of cnrlmn: SnchI
patients arc very liable to have a high incid'cncv: of b‘mncluus with mcc_h'nnlcal_:u!(~
physical changes due to retention of anthracotic dust.  Furthermore, unequivacal cases
of silicosis, with or without tuberculosis, can no longer he doubted. )

Tuberculosis, Most apical tubcerculosis is acyuired befure the age of 25 and so
silicusis at the age of 30 makes a previous tubereulosis more sevious. Most workers
with tuberculosis guing into the mines before the age of 30 die of tuberculosis by
the age of 45. The silicotic develops a sputum that contains tubercle bacilli tate
in life and the children who are contacts with tubercular silicotics develop very
little clinical tuberculosis. It is impossible to say definitely that tuberculusis engrafts
itself upon the siticolic or vice versa, for we sec apical tuberculosis m  silicosis
that spreads downward, while other silicotics show anly the tnhgrcnlosns in the
fower lobes. It has Leen found that most silicotics die of lnl')crcnlusns. .

The dingnosis of silicosis is made primarily on two findings, the proper history
of occupational exposure to siliccous dust and the presence oi abnormal shiadows 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 Liege quantitics
of silica particles in the sputun, quantitative determinations of silica in urine, and
at post mortem, chemical analyses of the lung ash'snl'hpk_‘mcmg(l by petrographic
examination, roentgen-ray spectrum analysis and special incinerating studics of Jung
tissue.  \We must at times rely on the pathologist to determine the amennt and
distribution of fibrosis duc to silica and from microscopic studies pive an opimon
on the importance of this fibrosis as the ultimate cause of '(l.l.\L‘JSC and death, .

Lamng fibrosis may be present without any-“silica.  Silica may be present in
tnge tissue or the pulmonary Iymph channels without associated fnl-r.n:ls. Finely
divided sihiccous particles from long tissne may contain innacuons silicate .\\Iuc.h
caimnet be distinguished from harmful silica particles.  Tydrated silica which s
not  donbly  refractive cannot he  demaonstrated with prisms. Therefore in the
patholozical scction the presence of siliceous fibrusis can be suspected but cimmot
he specifically identified with the silicecous material that it may contain.  Accordingly
the micrvineineration method of Irwin with ydrachloric acid is new included in the
microscopic examination of any lung as a means toward a suver diagnosis, )

Diagnastic dificulties i clinical mudicine may be more obvions if we examine
first the occupational history, Quaitz grinders working under conditions oi massive
expusure may develop silicosis in acute form_even in a peviod of months, whereas
in other occupations it may take 23 years, Waorkers in the same industry, indeed
in the swne room, experience different degrees of exposure dependent upon perhaps
the dust-ijtering capacity of the nose and functional conditian of the Tung as deter-
mincd by donstitutional characteristics and antecedent discase. The size and col-
loidal structure of the patticles of silica, as well as the dosage and total amount of
silica. will influence the vate of development of the discase.  Apparcnly particles
that e Loger than 10 micra are not phagoeytosed in the lung.  So a definite
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Sory of exposure ust he established and in gencral haspitals where patiots are
ceratory, conditions under which they worked are very vagucly described and
re are not matlable data on dust counts and sitica concentration, so that the history
often misleading.

As to symptoms, paticnts can perform strenuous labor despite extensive discase
ud the symptoms of dyvspnea and cough are common to many discases. Fever is
‘nent unless infection occurs, but most tmportant is the great disproportion hetween

paticnt’s complaints and what is scen on the X-ray, the latter showing extensive
aernid shadows in comparison with the symptows.

On physical examination, extensive disease may be present and few abunormal
aysical signs. The physical signs arc werely those of a general pulimonary fibrosis
ith emphysema, such as restriction of costal and disphragmatic movement, diminu-
e of or intensificd breath sounds and a hypeeresonant note. Rales are wually
et nr'ess infection is present,

As 1o the X-ray, there are 3 essential types of shadows described, lincar strands,
aadl ddiscete shadows, and homogencous shadows of varying sizes; these durre-
«md to the fibrous strands, silicotic nodides, and the conglomerite masses

fibrosis The nodular shadows  are wusually  characteristically  around  the
Clum, or Canglomerate nodular shadows of bat-wing appearance extend into both
 per hung ficlds, or nodular shadows may he distributed in the upper two-thirdy
i the lung ficlds, perhaps more pronounced on the right side, with the lower third
|t claar by enphysema. With infection present, the shadows are less sharp or
¢ linear strands pterconneet or fuse.  Large comzlomerate shaduws appearing
St from the hilum leaving the periphery of the lung clear throughout hecause of
fnphysema. The distribution of some of thesc lesions may be determined by the
wture assumed by the workers, and infection may likewise determine an ultimate
ypical distribution.  Many variations from these patterns are seen in the X-ray,
cpecially umder excessive expostire or when ather dusts are inhaled, or in the
Coenee of infection, Tt is probable that the main source of the diagnostic difli-
“lties is caused by the enmphivsema which mufles the physical signs and is respon-
th emphysema, such as restriction of costal and. diaphragmatic movement, diminu-
de in ureat part for the absence of symptoms. It may blot out, even on X-ray,
- siliconic lesions of fine size. Examples of such difficulties in diagnosis as cncoun-
wd by us are the following:

Case J—=Mr. 7. A forty-five year old man entered the New York hospital
myplaining of mild cough and expectaration of four months’ duration. e appeared
ately i, his fever was 103 dearces and respiration 280 Rales were dlicited over

upper half of both sides of the chest. Examination of his cye groumds revealed
ateral ratinal tubercles: his  sputum contained  nuncrots  acid-fast  organisms,
e Xeray revealed fine mottled shadows distributed  throughout hoth Tung ficlds
d o smadl cavity at the leit apex. A diagnasis of miliary tuherculosis was made.
wever, alter one weeks' stay in the hospital, his temperature and polse retorned
nornd and ducing the following month he gained 18 pounds, The signs in bis
“at now Focame confined 1o the tefe apex. Tn view of his unusual progress the
cenosis of milinry tmberculosis was doubted.  JTis occupational history revealed
wonp antil theee years before entrance o the hospital e had worked for 20
ary pedishing leather on o sandpaper wheel, There were nimerous machines in

work ramm aod no precautions were observed to clear the very dusty air,
~sputem was esamined throueh the Lindoness of Dr. Burke of Raybrook, NU Y.
w fomnd it daden with nnerous donbly refractite silica particles. e expressed
Loopimion gut this was consistent with silicosis for he bad fonmd such pumerous
hiddes only inocases of ailicosis,  The patient subseguently dicd of a tuberculous
}ning;ilis. Retinal tobercles  were  demanstrated  en microscopic .\cclin.n. The
Eologist’s report was mibary tubercutosis. Aching of the hing showed increascd
wa content, consistent with undue exposure to dust (more than 2 mgm, silica per
P slricd tissue).
| Case II—My. R., aged 54, cntered the New York hospital complaining of
ipisses, adysponea and chest pan. Oun physical examination there were rales
i1 duliness aver the upper third of the right chest anteriorly.  He rin a low
ole fever but was robust and felt quite well. The chest X-ray disclosed enlarged
mn ‘shadows, particularly on the right, and difiuse mottled discrete shadows

cal.
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througliout both lung ficlds with a circomscribed density near the right apex. He
gave a history of having worked for twenty-four ycars as a cutter and sizer of
ashestos-contaming  paper box boards, The rooms were in a continuous cloud
of dust. Examination of the dust revealed 5 per cent silica content.  The hemoptysis,
we fclt, was to be explained on the basis of infection or ncoplasm, but we did not
know whether we were dealing with one of those processes alone or an associated
silicosis ar ashestosis. A small nodile in the neck was subscquently removed and
sheaved carcinama, We are inclined to helicve that this does not explain the whole
process, as the wan is still alive and certainly, from the N-ray standpaint, we cannot
say that there is no silicosis. '

Case 1H—Mr. C. A dish-washer, ascd 46, entered Bellevue hospital because
of cough and expectoration, associated with dyspnea. There was some dullness and
rales at the right base posteriorly,  Chest Neray revealed a homogencous shadow
at the right hase.  Mis sputum contained uu tubercle hacilli and lipiodol study
revealed no abnormalities.  Dronchoscopic examination disclosed a bleeding mass in
right main bronchus.  Symptoms and discase progressad during the following four
vears.  Discrete mottled shadows first appeared in the upper right lung field and
the shadow at the right base cleared somewhat.  Three vears later extensive ab-
normal shadows were present throughout bath lung ficlds, particularly an the right,
Diagnosis of chronic pénumonia of unknown ctiology was made. At no time was
a diaunosis of silicosis entertained, becanse as far as could be determined he had
no history of exposure.  Furthermare if there were silicosis it hebaved very
atypically having the lesion confined practically to the rizht base at the besinning
and then spreading to the left lung.  Autopsy hewever, revealed a typical silicusis
associated with a small degree of tuberculosis. A picture of the lung showed
how much more extensive the silicatic process was in the right long. There was
stenosis of the right middle lobe bronchus with hronchicctasis in this lobe.  Chranic
infection in the lung ficld prolably accounted for the unusual localization,  This
case illustrates how necessary it is to have the history of dust exposure for without
it hiere we arc unable to even suggest a diagnosis.

Case 1V—=Mr. C., aged 45, complained of cough and dyspnca with slight expec-
toration amnd gave a history of having worked for many years repairing tires, using
tale powder. It was diflicult to obtain accurate details as to the possibility of
silica exposure except that the rooms were filled with clouds of dust. Rales were
present at both apices and a fow tubercle bacilli were found in the sputon.
Discrete and strinpy shadows were disseminated thronghout both hage ficlds. We
know from the positive sputum that tuberenlosis is present,  The patient  has
however, been well for a period of two vears. The doubtful history of cx|-u.~nrc'
lg_uclhcr with the numerous discrete nodular shadows in his lung, which are con-
sistunt with silicnsis, makes this patient a problem.  Is this tuberculosis alone ar
is this tubcrenlosis with silicosis?  The patient is still living a vear later and
worling, ’ .

Cenelusion.  Cases such as these are exceptional, but their existence mmst alwar s
bie barne in mind. 1 occupational history is inadegnate and N-rav, clinieal and
Laboratory  studics prove misleading, the  dingnosis may  present great  dithenlty.,
However, o comprehensive study of afl possible data wsnally clears up the problem
with reasonable certainty,

L
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Safety Equipment

WEDNLESDAY AFTERNOON SESSION
‘October 16, 1935

The session was called to order by Chairman, Iewin \W. Millard, president, ’

Industrial Gloves Corporation, Dauville, 11l Chairman -Millard mentioned some ot !
the problems of providing adequate safety cquipment for industry.

Respiratory Protective Devices
(An.interpretation 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 hyeienic importance are those o~
desiened to protect against the inhalation of harmiul solid, wascous, or hiquid atimos-
pheric contaminants, or the inhalation of air deficiept in oxygen.

The devices in common usc are the mechanieal Alter respiriator (commonly re-
ferrcd to as respirator) for protection against the inhalation of dusts, smnked, fumes,
and mists or what may he rcierreel to collrcmcly as aunospheric particulate matter;
ms masks for protection 1;z'nmt the inhalation of gases and vapors; oxyuen breath-
ing apparatus, hose masks, and air-line respirators for protection awainset the inhalation
of any atmosphere provided it does not contain harmiul constitnent which can be
ahsorhed readily through the skin: and the abrasive blasting helmet ar fiwsd for pro-
tection azainst the inhalation of and the impact and abrasion {rom the atmosplierie
particuiate matter generated in sand blasting or abrasive blasting with stecl shot,

These devices are desizned to fumish protection cither by making the wearer's
inspired air saie tn hreathe or hy <upplying the wearer with safe air from a supply
which he carrics or from outside the contaminated zone.

The wearer of the first or aie-purifving type, on ispiration draws air from his
inunediate surroamdings throuch the device which cither ramnoves the contuminant,
usually by chemical or mechanical filtration. or converts it into a harmless substance.
This type. of emurse, olfers no ||rntcct|on against atmosphcres dehcient in uNyEent as
it does not add oxvgen to the air. - .

There are two types of respiratory protective devices nf the sccond type desipned
to supply the wearer with safe air. In one, the wearer rcccncs his air supply from a
cylinder of compressed oxygen, liquid oxyaen, hqm(l air. or from a chemical which
\'wlds oxygen upon decomposition.  This air supply is part of the seli-contained unit,
all of which is carried hy the wearer. In the other type a_ hnse, attached to a face-

picce, is connected to a compressor or blower whose intake is located in saie air.  Air
is forced through the hose to the wearer.

a

Note: Dublished by permission of Director, (1. S. Dureau of Mines. (Not subject to capy.
right.) .
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“ts frogn manufacturers and consumers that this burcau test and approve such
L]

[N

< he 2 - .

;!:I\luh:( ‘.:l lfollco.\\sI the general plan of the other burcay approval schedules for
respirators; the pre-test and post-test requirements are quite similar, and |

~weral principles of the test requirements are the same. The primary purposc of ¥

aper is to explain the rcasons for the various test requirements,

Pre-Test Requirements

he pre-test requirements of Schedule 21 require that the manufacturer submit
‘nation, drawings, and samples of the device to he tested. The device must be®
etely developed and ready for release to the public, and the device when tested
e manufacturer or his agent must have passed tests of the nature desgribed
chedule 210 The reasans _for the third requirennt are: (1) To assure the
au that the manufacturer is prepared to control the filtering characteristics of
sespirpters (2Y o climinate any quedion of competition with private cm.lsullinq
cits i developing rcspir.nmrs; (3) tu furnish evidence that the respirator really
-:ul_}' ﬁ:r release to public market; and (4) to save the manufacturer's and the
s time.  After the manulaciurer has complied with all the abine pre-test
Toements he must submit a fee for the examination and test of his device.
fee is turned into the miscellancous funds of the U. S. treasury and none of

. aoney reverts to the Burcau of Mines.

Test Requirements \

In develaping the tests for mechanical filter respirators consideration was piven
2t the general requirements for a safe and suitable device, These reguirements
similar for :3ll types of industrial yespirators. The respirator must (1) give
quate protection, (2) be reasonably comfartable and physically convenient to
v and (3) provide an acceptable service life. '

Adequate protection implics that the mechanical filter respirator when properly
e and woern must prevent the wearer from breathing enough particnlate
“aer 1o cause a harmful physiological response under the conditions of occupational
-sure for which it is designed to he used.

(r-.mft_url and physical convenience factors are cqual in importance to adequate
tection, liven theugh aware of the ultimate serious effect which will be proshiced
roprolenced duily exposure, workinen are inclined ta be diffident and amvilling
Alier much daily mconvenience and discomfort from the respirator.

Incnml»r:‘mcc and disccomfort also increase fatigue, cause distraction, and in
-l handicap the wearer's ability to take care of himsclf, thus increasing the
‘bility of accident.  Tmportant specific items include the weight of the respirator,
carriage on the face or head. cffect on vision, heating of the arca of the skin
r the facepiece, inability to expectorate, difficulty in talking, and resistance to
.ulx:n:i'. The importance of comfort and physical convenience cannot be over
St

iy . . . 4

'Illc service Nife involves elemonts of practicability in the wearing and maintenance
e deviee, and indireetly the safoy, Phis type of respirator is prinsnily not an
reaney dvice, but a part of the workian's cquipment for doing his recular job
h, M 1)3«- serviee life is short, the hother of ehansing of filter cloments will
reflected in the workman's attitude toward good maintenanee o use.

AL meelzmieal filter respivators are subjected o certain inspedtions ad tests
they must fulfill certain requirements, The seneral dosign amd constyeclion,
avalarly as to fucial fit, freedom fram iritating facial contacts, weieht, offect
vision al}(l the wearing of gousles, and cise of chunging filter clemants, and
mincd. The materials are cXxamined to determine if they are obviously swited
the purpose for which they are designed. Rubber parts which come in contact
1 the skin must not contain any skin-irrituting constituent. ,

. Resistance to Air [Flow Requirements

‘Ihe requirements for resistance to air flow are the same for all approved mie-
~tcal filter respirators. At no time during or after the filter efficacy testing period
“t the resistance to air being drawn through the device it the rate of 85 liters

T LT e
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(3 cubic fcet) per minute exceed 50 millimeters (1.97 inches) of water column *
height or the resistance to air heing blown through the device at the same rate
of flow exceed 25 millimeters of water colunm heizht.  An air flow of 83 liter
per minnte is approximately cquivalent to the respiratory rale of a man duing heav,
work. The amount of particulate matter pulled to the device during the filic,
efficacy tests is roughly eyuivalent to the amount that waould be pulled to the filter
by a warker wearing the mechanical filter respirator in a moderately concentrated
suspension of the particulate matter during an 8-hour pericd. Thus resistance to air
flow of an approved mechanical filter respirator should ot hecome cexeessive when worn
jor an R-hour period in most suspensions of aumesheric particulate matter cn-
commtered i industry. The manufactiner is renetod te give indructions on cleaning
ur changing the filter clements when the vesistune o sar ow noticeably incraases.

Direct Leakage and Man Test

Al mechanical filter respirators are subjectad tooa direet leakaze and man fest
1 determine facial fit, whether there 3s any dircet Tadaee of afilered air, and o
obtain information on the comfort of the device, Tlice of the medhanical filter
respirators are worn for 30 minutes by 3 men with different facial deatwres an
atmosphere containing a heavy suspension of bitmminems-coal dust. At the cnd of
the period the respirators are rémoved and that part of the face covered hiv thd
facepicee is examined for evidence of any leak wder the e of the facepicee. Sticks
a millimeter thick were wedged under the edaes of the facepicces worn by cubjects
A and C to cause the leaks. The lacation and approximate miacoitude of the leaks
are shown by the black streaks on that part of the face covered by the edees of the
facepicces.  The nasal passapes and sputum of the subjects are also examined efore
and after the tests.

Filtering-Efficacy Tests

In the development of the filtering-cfficacy tests, particnlar attention was Riven
to the physical propertics, especially particle size, of the sienificant kinds of atmos-
pheric particulafe matter encountered in indistry,  Previaus studics of filtering
nateriads had shown that, in general, filtering eficacy deereases with a decrease in
partivle size. '

1 was decided that most of the sienificant indudiindly generated atmospheric
particulate matter conld be classificd into the following three groups in accordanee
with method of generation, physical state, and particle size:

1. Mechanically aencrated dusts resulting from the disintegration of a salid,
aueh as the dust clouds produced in the various processes of mininz, guarryine and
tuncling and the grinding, crishing, and zeneral processing of <ol naterials,
This tape of atmaspheric particulate matter is referved to as Trpe .\ atmespheric
particulate matter and mechanical filter respirators destuncd to furnish protection
against these suspensions are referred to as Type A\ mechanical filter respirators,

2 [Fumes of various metals (usually their chomical campounds, as oxides or
cubanates) such as lead, mercury (except micrenry vapor) manzanese. maznesnnm,
alimimm, sntimeny, arsenic, copper, chraminn, iron, cadnnnem, and zinc rosulfing
from sublination or the condensation of theie vapor, ar from the chemical roactions
between their vapor and paces. Thic taipe of atmospheric particnlate mater % oTe-
ferred o as Type I3 atmospheric particolite matter and mechanical fillter 1espirators
desizned ta furnish protection against these snspensions are referred ta as Type B
mcelamical filter respirators, ‘

3. Mists as produced by spray-coating with paint amd vitreans enamdds, chromic
acid mist as produced in chrominm plating, and other misds of materinds whese
liguid vehicle dacs not produce harmful gases vr vapors. ‘This type of atmespheric
patticulate matter is referred to as Type € atmospheric particulate mattes anl
meclianical filter respirators designed ta furnish protection against these SUSPCNSIONS
are referred to as Type C mechanical filier respirators. .

The mechanically generated dusts and fumes consict of solid particles while the
mists consist of liquid or liquid-coated sohid particles.  The particle size of me-
chanically generated dusts extends over a wide rance, in <ome cases, froon paatidles
visible 1o the nnhed eye probably down to molecular dimensions.  The range in
e ticle size of fumes is much smaller. The upper limit is in the lower MICrosc.)ic
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-nge (about 0.5 micron), while the lower limit probably approaches molccular
~nensions. The particles of some fumes, particularly zine and magnesim, readily
noand form larce flocklike clusters. The cffect is Jeast pronownced in the case
lead.  Mist particles are spherical and probably more aniform in particle size than
ae of dusts and fumes. ' "

Suepansions of cach of the types of industrially-gencrated atmospheric particle
<atter were selected for nse in the filtering-cfficacy tests.  ‘These suspensions were
nesen on the basis of their hudustrial hydienic” significance and their  physical
ropertice, such as particle-size distribution and tendency to aggregate, which have
v appreciable cffect on filtration. It was desired to test the mechanical Hlter
spivators against the most common or widespreand harmful suspensimns of cach
ves the test suspensions 1o have physical properties, such as particle size and
vregation tendency, which would render them as difficult to remove by filtration

any ather suspension of the same tvpe. The test suspensions selected are:

(a) For testing Type A wechanical filter respirators or those designed 10
“nish protection deainst mechanically wenerited dusts a0 suspension generated from
1y fine (994 per cent through 325 standard mesh sieve) sifica dust consisting of
tropurocent free silica (8i0;) is wsed. The suspension is generated in such a way
«at all particles larger than about 3 microns are removed hefore the suspension
“tors the test chamber. The particle-size distribution of the fest suspension most
~t exceed a peometric mean of 0.6 micron and a standard geometric deviation of

-+ M. The particle-size determination is made by collecting samples of the suspension

the Owens jet dust counter and determining the particle size distribution by a
Sieroprojection method developed by the Borean of Mines® '

(h) For testing Type B mechanical filter respirators or thase designed 1o
simish protection against fumes, a lead axide fume generated by the cosbustion of
atural gas comtaining Iead tetracthyl vapor is used.  “The particles of this fume are
stremely small and have about the Teast tendency to sizgreeate of any fume, hence
ey are very difficult to ramove from the air by mechanical filtration. A suspension

magnesinme oxide is also used to determine the effect of a fume, whose particles
ity agerepate in large clusters, on the resistance to air flow of the Ailter of the
vice.

(c) Tor testing Type C mechanical filter respirators or thase designed to
rrnish protection against mists, three different suspensions are used.  Chromic
il mist generated by clectrolyzing an aguenus solution of chromic acid, as is done
mdustrial chremivm plating: Tead paint mist generated by spray-comtingg with lead
Wt and a water mist carrying silica dust generated by spraying a2 per cent
wons saspension of silica dust are used. The water-mist carrving silica Jdust is
ot sinmilate the mists gencrated in spray-coating with vitreous enaunels, v

The concentration of the pasticolate matter in the test sngpensions was chagen

represant more o fess the hieher concentrations found in asdnciy, - Sinee the
ucentration of anechanically pencrated dost found i industey varies over snely
wle Timits it was decided 1o test Fype A wechanieal lilter respirators against two
awenbiations: one o represent the more or less averaece dusty indostrial conli-
cns, el the other to reprosent very ddusty conditions,

The complae mechanical  Hlter, vespiratar is testeld on a mechanical testing
paratns, The test suspension is pulled throneh the device at the rate of 32 liters
113X cubic feet) per minnle, continons flow. The volnme of air palled throngh
« mechanical Hlter respirator is 10 cubic metas in all cases exeept in some
ts apainet particular kinds of suspensions as mechanically generated lead dusts
“1in the .hiuh—silicn dust-concentriation test and the magnesinm oxide test whose
simary object is to determine the increase in resistance to air flow of the fitter
ih the amonnt of particulate matier retained. Ten tubic meters is approximately
civalent 40 the volume of air Lreathed by a worker in 8 hours.  The samples of
wrticulate matter for concentration determinations are  precipitated  electrically
o the air of the test suspension both before and after it has passed throush
« mechanical filter respirator.  The samples are collected in containers which
1y be weighed readily on an analytical balunce.  For reasons of convenience, speed,

S b, € E. and Yaut, W. I The: Micreprajector for Determining Particle  Sire
strbutem and Number Concentratinn of Atinocpheric Dusts. LS. Boreau of Mines Report
Investizations 3289, 1935, .
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and accuracy the samples of silica dust are quantitated by weight rather than by
comt.  Samples of the vther particulate matter are quantitated chemically. )

The reguirements as to the amount of particnlate matter that the mechanical
filter respirators must remove from the air pulled through them s based on the best
available information on the concentration of the particulate matter that is safe 1o
breathe.  These requirements are subject to chanee with the accumulation of kaounl-
edee on the physiological elfects of indistrially generated atmeepheric partiontate
matter.  In other words, the filtering-cMicacy roquircment is that the air inhaled by
the wearer of such a device must he <afe to breathe, and not that the device have anye
particular pereentage filtering efliciency.

Mechanieal filter respirators are not appronal for amy substance more Diary 1ful
than the particulate matter in the test suspension against which they are tesied,
Thus Type A respirators are not approved for any substincemore harmful thun
free silica (Si0:) dust. However, Schedule 21 provides for testing and approving
mechamical filter respirators against any Lind of industrially ;:cm-r:u!ul atmasphicric
particnlate matter.  For example. Type A mechanical filter respirators are oot
approved for protection against poisoning by hreathing dusts whose man harmful
comstituents are mictals or their compounds, Tawever, two mechanical filter respira-
tors have been submitted and approved for protection against the inhalation ol
mechanical generated lead dusts, .

Table 1 summarizes the details of the Gltering-cfichey tests and lists the me-
chanical filter respirators which have heen approved to date.  (Pages 140-141)

Post-Test Requirements

The manufacturer of an approved mechanical filter respiratoer is required 1o
mark his device with the name of his company, the name letter, or nomber by which
the type is desiznated for trade purposes, and the approval number assic ed to the
device by the Bureau of Mines; and the flter mit must he marked with the approval
mumber and with the type or kind of stmospheric particulate mtter for which it
s approved. . .

The mechanical filter respirator and replacennt fdter unite must e providod
with substantial and durable comainers,  Copres of the :||-'|-rm:|| fabels issued o ahe
mwanufacturer by the DPurcau of Mines must be attached’ to these containers. The
approval label gives the approval number, shows to whom the approval is i<ned,
states what the device is and is not appraved for, and cautions the wearcr to { dlimy
the manufacturer’s instructioms for the nse sunl care of the deviee.

The following is a sample of the required instructions. furnished by the misnn-
fucturer.  Vhese mstructions are similar for all of the approvned mechanical @ Yer
respirators,

Instructions for Use of Mechanical Filter Respircator

1. Respirators will not protect mless placed on the face properly cach e
they are worn,  Carelessness in face-60 moms danearons leakoe. Inopencrall a
better Ot s obtained 3f the mack v worn net oo high on the noce,

2. To Ot the vospirator to the face hold the vespirntor, exhanet valve pointing
downward, by the mctal <erew comnectien with cither Tood, amd hold the hoadstiap
with the other hand, Plice the facopicee nzaingg the face and hold ot i place
white pulling the headstrap over the head cand below the cars. Thon adjust the
facepicee vl a firm song it is obtained. The headstrap mav be adjosted while
the respiratar is in place by holding the mictal Qdide between the thumb and forchnger
of anc hand and pulling on the proper strap with the wther hand.

3. To inctruct the wearer in the proper adjustment of the headstraps il
position of the respirator an the face a cardhamd dise is enclosed. T use this
disc unscrew the filter bhag, place the disc azainst the felt washer in the metal
comnection on the felt bag, assemble the regpirator, and put it on, The wemer shonld
not be able to breathe through the respirator or feel any inward leake of air
unter the cilges of the facepicee.

The presence or absence of dust strcaks on the face inside the line of it of the
facepicce alter wearing the respirator in a dusty atmosphere ¢an alse he uscd to 1ell
whether a proper fit was obtamed.

The recommended procedure for cleaning the filter bag is to insert loosdly
the nozzie of a high-pressure air hose into the bayg opening and to blow several
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\ .
TABLE 1. DETAILS OF FILTERING EFFICACY TESTS AND LIST
: 4

T —

K;ud 9l‘ ;nduslnalh generated allm:)spl}enc particu \
mechanica ate matter against which the device i s y
nlter-vype designed to furnish protection . Test suspensions used

icsurator .

Type A Mechanically  generated  dusts  sesulting Alf suxpcnd:d ground Hint, which consists
peincipally o  (hie distinlegration of a 74 percent (ree silica (5102, Over ¥9
solul, such as the dust clouds produced in |»rrunl ol the dust passes through 325-
mining. quairying and tunneling, and the werl standand sieve
imhicirial operatinns ol giinding, crushing,
and processing of minerals n

. .
: P
\

Fape BB Fumes of svatious metals (veually their (a) Lead onide fume produced by the de-

) vhemical compounds, as oxiles or carbon- composition and . comnbustion of lead
ates) such as lead, mercury (except megs tetracthyl
cury vapor), manganese, copper, chromium,
iron, cadmium, zine, magnesimm, alumi-
num, antimony, and arsenie resulting from
sublimation or cnmlenwllou of their vapor,
or fiom chemical reactions between their

X vapeor and ases R .

Fope € Mists as produced hy apray-coating with () Migmesivm  onide fume, freshly  pro-
paimt and  vitreons enamcls, chiomic acd duced by burning magnesiom vilibon
mist ag meduved in chomivm plating, and 4y Clhyomic acid mist produced by electra.
other mists of materials whose liguid ve- Ivzing  an  mpueows  solution  {200.500
hicle does nwot prodoce hanmind gases or krams of chiomic acid per hier) of
vapors chromic acid

(b) Lead paint mist produced by spraving
a paint having the follawing composi-
tinn: white lead (pasic having approxi-
mately U1 percent white lead and 9
roacent tinseed nil by weight), 100
grams: Jinsead oil, S0 cwhic cmhmc-
ters: and secam-distilled turpentine, 23
. cubic centimcters
(c) Mist produced iy spuaving 3 2 peicent
aquess suspensiont of peomnl fling arr.
floased (M-} peicent Ahuongh 3235 camd.
.ml merh sieve). lhe rround Hing con-
sists of 94 percent fice silica (%10,
acally Mechanically genermted dusts whose mam I\I‘:'\l";:ﬁ',.m(,dh":, " “‘"""( nc:\nu\e ylates of
red fead hasmful constituent iv lead. such as dead He + L(l arteries.  Con ‘l“"‘ 72 pereent
shasts poncrated i prannfacun ctorave ) rRC, 23 percent red lead, 100,

aml 3 percent I1m|-h|1ck

hattevies; enancling; pottorv making; sub.
ber cnm’u.umlmg sandpaparing and  chip.
ping pamied surhcu paintmaking; pre-
praring litho:trausfers; "and mining, nulhng
:\ml processing fead orex
* (e uulllumm =
" e culne ncter
* Rate of sampling ==
4 (ne e of |I.|-< silica dust countaing apposimately W0 million paedicles ax dleter-
med by the inger ancthod as deseribed by the 1L S, Public Health Service. 1lence, !
Wneam per enbic meter ol this dust is approximately cquivalent 10 BS millins of panticles
inlic foot,
® Sue previous listing of company for complete adidiexs,

e {cet) per mionte,

yememn
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OF APPROVED MECHANICAL FILTER-TYPE ‘RESPIRATORS

Contentration Volume of Maxtmum amonng of lnrmulale
of test test suspension matter permitiad 1o pass Name and manulacturer of medh
snspensinn, pratled through the device ical hlter-tyge te-piratory Appio
willigrams throngh the . . to date, September 25, UM
per cubic device, cubic Milligrams
meter® ol air meterst AMilligrams per cubic
meter of air
3 J 2.88 4 mg. for anv 1ol 1.04 MS A Coanfo Reepinntor, Mguo
() 30+ 10 3 devices, ovr an N, 2101, i~cucd to Mine Salery &
aveiage of 3 ma. - pliances Co.
{iwr each of the 3
evices ’
. Willsom Yap Hespirator No, 3
Approval Noo 2102, issued to Wi
son Products, Ine.
-2 9.98 . 12 wg. for any 1 .m Willeon Ihag Respiritar No, 4
(DI ol '3 devices, or Approved Noo 2103, i< ned 1o W
' an average of 10 ~on Pronducts, Ioes
my. for each of
the 3 .
VPulmosan M3 Pouch-Type 1ih
Reegarator.  Approval 1o 2100,
cued to Jrulmosan Sakotyv Equipimer
Carp.
Iticver Re‘l'u.ﬂ--r Apgrroval N
N05,  jeswed  te Stumdand Sace
Eqguipment Co. ¢
18 & Sof lead 9.98 1.5 Q.15 Wiltsen Bag Respiratoe No. 4 .\
- pronal Noo 2106, icsued’ 1 W Wi
Pioducts, Inc®
100 & 2§ 2 - - ’
+ Sof 9.9% ’ ] 0.1 M.S.A Combn Reepirator, Appee.
chromic acid Na, 2101, scsnal to Mine  Saler
Apphances Cae
.t
200-600 of 1ead 9.98 1.5 0.13 MASA Gamlo Recpiratnr not ot
pareved for lead contiimng macts,
W04 Saf 9.98 s 0 Se M.SA. Comba Respinator,  Appros.
sl dust No. 2101, issucd to Mme Ralety Age
pliances Co.e
153 2 Soflead 2.8 .13 0.135 M.S A Comfer Mespitarnr wath sy
- cral filters fur e duer,  Sppros.
No, 2107, isaued ta Mine Satere W\
phancex Co.®
Willeonn e Nespirator Na, 01
Approval N, 28, jesaed to W
s Products, luc.e
i
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short bhlasts of air into the bag. This pracedure removes fromn the bag dust and
grit which clogs the pores of the filter and nukes hreathing difticuit. The proper
time for cleaning the bag is when the wearer expericnces discamfort in heeathing.
When compressed air is not available some dust may be removed by tapping the bag
tightly and brushing the omside of the bag.

To prevent irritation of the skin and for weneral sanitary purposes the I
respirator should he cleaned after each day’s use. 'The rubber and mectal parts
may bc_ cleaned with soap and water, and for general sterilization they may Le
dipped in a 3 per cent solution of carhnlic acid. a 2 per cent solution of lysol, or
a 70 per cent solution of denatured alcohal. thent rinsed with water. assembled,
and hung up by the loop in the felt bag to dey. The filter hag and headstrap always
must he removed Defore the respirator is washed or sterilized.

. 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 preduct and to see
that cach mechanical filter respirator in all its parts is constructed according to the
; drawings or records.that have heen accepted hy the Dureau for this device and that
i are in the Bureau's files. Mechanical filter respiratars that exhihit changes i de-
.stgn or include any parts that have not heen approved are not perinissible respirators
and must not bear the Dureaw's approval label.  Schedule 21 provides for the manu-
facturer to apply for an extension of approval on any chanze in the mechanical
fiter respirator which does not atfect the filtering characteristics of the tlter.
Changes in the filter require the application for a new approval,

The Burcau obtains information o the maintenance of desien and quality of
approved mechanical hlter 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. ’
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A Safety Style Show

.
By E. J. SMITH ”
t
Safety and Health Director, Western Electric Company Hawthorne Works, 5
Chicago
_For the purpose of assisting our foremen in the selection of the proper saicty t
equipment we have standard specifications and every foreman has a copy. In it he *

will find the protective equipment required for any class of wark.

Molders, cupola tenders, furnace tenders and helpers in foundry and inrge .
are equipped with heavy duty metal or composition cup goegles with hardened !
lenses, The lenses in the furnace tender’s goggles are of a forge and inrnace shade.
Electric furnace tendcers, however, wear a welder's gogale, described later. When a

v pozgle is equipped with clear lenses. it is used for such operations as breaking daizc- '
. tive castings, cleaning castings with compressed air, grinding castings to remove !
<3 gates or fins, pounding on castings to remove sand cores, pouring molten iuctal into *
: molds with hand or hull ladles, removing gates or fins from castings with ar chisels, i
: or hamd chisels and hammers, and working in vicinity of chipping hammers. !
4 Leguings are of the non-lacing, non-buckling and snap hattoning type held in !
i place by hidden steel springs similar to the old bieyele pants guard.  They will come i
{ off iustantly from a tug at any point. There are no gadgets ta contuse you or those \
& who are trying to help you in an emergency. Just one simple thing to remember— i
L R grab anywhere and pull. \
:2 Men wear safety hats when chipping slag out of cupnias.  QOur construction :
R 2 ‘.2 crews nf_ masons, carpenters, millwrights, and so on. wear them }VI\C!_IC\'cr they are !
5 engaged in work where there is the slightest chance of nhjects falling from oserhead. .
; e '_S Qur_employcees wear “Congress” safcty shoes for their protection in addition to .
¢ ig the leggaings. X
g Lre ¢ \We use a feather steel iaced plove when charging a cupola or handling pig iron. t
Kk 3 { Full leather palm gloves with hand top are used in chipping casting fins, load-
5 A L ing and unloading tumbling harrels, and removing castings from sand. 14
! For the protection of health, workers in the brass foundry are provided with {
; 7] -1 overalls and undershirts with full length sleeves, This is in accordance with Illinais :
i : :
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Safety Scection, 4 4 R—Stcam Railroad Scctio;;, NSC

Safety Section, AAR--Steam
Railroad Section, NSC

i '
i Officers 1934-1935 !
General Chairman—T. H. Carrow, Pennsylvanmia Railvoad, Philadelphia, )
First [7ice Chairman=\\V. H. Faming, Central Railroad Company of New Jersey }

Reading Company, Philadeiphia.
Second VVice Chairman—C. . Larson, Missouri Pacific Lines, St. Louis.
Members of the Committee of Direction:

Eastern Territorv—I. R. Corg, Erie Railroad, Cleveland, Ohio; Crartes E.
Hite, New York Central Lines, New York City.

IWestern Territory—L. F. Streop, Chicago, Rock [sland and Pacific Railway,
Chicago.
Southern Territory—D. H. Bratry, Southern Railway, \Washington, D. C.
Secretary~—]. C. Cavistox, Association of American Railroads, New York City.
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Officers Elected for 1935-1936

General Chairman—C. F. Larsoxn, Missouri Pacific Lines, St. Louis, Mo.
First Viee Chairman—E. A. Mever, Chicago, Milwaukee, St. Paul and Pacific
Railroad, Chicago.
Sccond 1Vice Chairman—F. G, Evaxs, Louisville and Nashville Railroad, Louisville.
Members of Commitice of Dircction:
Eastern Territory—A. Q. Drer, Canadian National Railways, Montreal; H. A.
Rowe, Lackawanna and Western Railroad, New York City.

IWestern Territory—0. \V. Currts, Denver and Rio Grande Western Railroad,
Denver. '

Southern Territory—L. G. Bestuey, Chesapeake and Ohio Railway, Richmond,
Va.

Scerctary—]. C. CavistoN, Association of American Railroads, New York City.
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A complete vepart of these sessions is published by the lmerican Railicay Associ-
[ ation in « bookle! entitled, “Procecdinas of the Fificenth Annnal Mecting of the
’ Safety Section, Lonisville, Kx., Oct. 1S to 17, 1935 Copics of the beollct are
available from the clssociation of Jmerican Railroads, N. V. C. The following 15 a

condensed record.

TUESDAY MORNING SESSION
. October 15, 1935

The opening session of the Safcty Section, Association of American Railroads—
Steam Railroad Scction, National Safety Council, was called to order by General
. Chairman T. H. Carrow, Supt. of Salety, Pennsylvania Railroad, who presided.
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From the following it will be gleaned the situation on our railroads has im-
proved perceptibly with regard to the trespassing cvil, particularly when considera-
tion is given to the fact that our population has increased and operation accelcrated.

Years : Killed Injured Totals
1901 to 1910, ..ol L 50025 83.427 103,432
1925 to 1934, vl 23951 . 30,200 55,151

Decrease....ovvnneenn....23.074 (30%) 23,227 (43%%) 48,301 (46%%)
. Sgckipz an answer to these decreases, the following comes as the result of
myestigations
(a)—Saiety education in the schools, promoted to a great extent through activi-
ties of the railroad salety departments.
(b)—-Protcctlx"c measurcs adopted by railroad police departments. .
(c)—Introduction of uther modes of transportation brought about by improved
highways and the practice of hitch-hiking.

Persons entering upon property occupicd by another, in the absence of any
contractural relationship between them. nccessarily come 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. o

Toward trespassers the occupier owes no duty. The trespasser goes on the
prenuses at his own risk and the occupier is liable only for acts done with the
deliberate intention of doing harm to the trespasser or with reckless disregard of
the presence of the trespasser.
~ The very nature of our business and the vast amount of territory covered by
tracks, termunals, yards and stations renders the problem of trespassmg unusuaily

" difhicult. The impossibility of policing all these properties every hour of the day and

night, is apparent. The hest we can hope to do in that direction is to extend the
services of our special officers, guards and watchmen as far as they will wo. and
rely upon these men to inculcate the spirit of watchiuluness into ail otficers and
employees so that trespassing will be held to a minimum,

Trespassing by our better class of citizens who sowmectimes do it unwittingly is
capable of being controlled 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 leen tried out on many railroads™with success.

As to what might be termed “general trespassing” on railroad premises, it
is conceded that an appeal throuzh the press, and hy continually reuunding the
public that hazards exist wherever there are moving engines and cars, is by far the
hest method known for correcting this evil.

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 Claims 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 Dook of Rules. This apparently was the only saiety
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rartaut rules that arc not heing enforced, and [ want t quote Mr. W. J. Patterson.
dircetor. Durcau ai Safety, Interstate Commerce Commission, in what he said last
year—"An aperating ofhicer assmues a prave responsibility if, in his desire to ex-
pedite the movement ot trafiic, he permits violations of rules to go uncorrected.”

WEDNESDAY MORNING SESSION
October 16, 1935

. Address
By JAMES J. DONOHUE

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

More than three decades ago, President Theo, Rooscvelt, Gifford Pinchot, of
Pennsylvania, kis brother Amus. and others began to preach the preservation of the
nziural resources of our country, and since then we have heard mwuch in regard
to the conservation of coal. timber, iron, oil, copper, and the precious metals. But
to me it has alwayvs 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
Councit was born, and there was then bezun and intensively carried out a well-
creanized campaign to instill into the minds and the hearts of the people ot Amernica
the principles of saicty—saicty not only on our railroads and in vur manufacturing
plantz, but in the homes, on the strects, in our schools, and at other places where
accidents involving personal injurics are likely to happen. To wmy nund, the Na-
tictal Saiety Council, after the American Red Cross, is the greatest humamtarian
agency in this country,

In no other industry has the doctrine of “Conservation of Men" been more
intensively and intelligently applicd than in the railroad world. In the old days,
casualties were considered inevitable: it was thought that they werc all in 2 day's
work and were bound to happen. no matter how well rezulated or efficiently operated
tie partictlar railroad might be. Ilow utterly fallacious this theory was, you are
able to demonstrate by pointing out the constructive work your organization has
done in the past twentv-tive vears.

It is now well recoznized that “railroading” is nnt extra-hazardous when con-
Cucted hy prudent, carciul men, but that when railroad operations are in the hands
nf the reciiess, the dare-devil, and the chance-taker, it is hazardous in the cxtreme.
Railroad managements, now more than cver beiore, exercise carc to flln!iSh cim-
pioyees with tools that are saic and in guod condition, and with a safe place in }\'hlch
to work. safcruarding that place in cvery way practicable. In addition, raiiroad
supervisory oflicials, safcty committecs, and cmployees acting in co-operation with
swch committees, are endeavoring, in season and out oi scason, to bring safety lessons
home to the individual cmployee, through the written and the spoken word and
throush the medium of apt posters displaved in conspicuous places about shop and yard.

The very nature of my calling makes me prefer to tallkk to you in dollars and
cents.  In 1927, fatal and nonfatal cases cost the Louisville & Nashville Railroad
Company 31.001.511.56, while in 1934 the cost was only $315.055.88. These figures
tell their own story, Inoked at through the glasses of a humanitarian or through
those of an cconomist.  They reflect a casualty decrease of from 21.38 per million-
man-hours worked in 1927 to 543 per million‘man-hours worked in 1934, To Mr.
Earl G. _IZ\':ms. to our aperating officials, and to the rank and file of our employces
I take off my hat and felicitate both him and them with all my heart. Our expericnce
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Accident prevention is a probiem that will be solved primarily by individual
action. \We will never have adequate protection for human life until the manufacturer
insists on safeguarding every machine helore it is offered for sale; until the employer
insists on safe cquipment and safe methods of performing cvery job: until the worker
makes safe practices a part of his sub-conscious habit; until the motor car driver
becomes as courteous as he is in his home or office.

Permit me to cite just onc illustration. Not lang ago in a large gas plant, an
exccutive of the company attempted to enter the plant while smoking a cizar. The
gatcman, not aware that this individual was the vice-president, flatly refused him
admission uutil he had deposited his cigar in a metal refuse container provided for
that purpose. This gateman fully understood his personal responsibility and lived up
to the conndence reposedd i him by his cmployer.

But. vou might ask, can we heing about such a change in the habits and customs
of -130.000.000 people? Can we get each person voluntarily tn assume his share of the
responsibility for the prevention of accidents? The answer to these questions, in my
mind, is unqualificdly “yes.”

How? By continuing the same methods and” procedures which have been cm-
ployed so successfully during the past decade or more by our leading railroads and
industrial ‘organizations.  In each loeation, in cach industry, the work was started by
one or two far-thinking individuals sometimes called safety men,

WEDNESDAY AFTERNOON 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 aof travel—in the air, ang on the
rail, highway and water—are being hroken with such frequency that annonncements
of new records have tost much of their old foree in challenging our atterntion.

With the introduction of the private automnhile on a large seale and the increas-
ing use of the motor hus and the airpline with hizh speeds, the railveads have steadily
lost passenzer business [or many vears, although the trend started to turn back up-
ward slightly in 1934, In that year, however, it was less than 18 billiem passenger-s
miles, as compared to an averace of 3134 billions (or the five years 1926-1930. A
further increase will be registered in 1935, Railroad managements realize that they
face serious difficultics in attempting to build up their passenzer business, and that
only by unusual and spectacular ctiorts, hased on high standards of service, can they
stage a comebacle.

for speed, as a matter of fact, has prodominated over the demand ior safcty. Air
traflic has continued to grow, aud the speed of highway traffic has increased teemendu-
ously. However, the cost in human lives of this speed is startling.

An increasing proportion of the public, it would apnear, is going to demand safety
in travel, along with speed. comfort and convenience, and reasonable price. \What are
the railways doing to mect this demand?

The answer, in a broad way, is the provision of (acilities over which modem
and specially desipned equipment can be aperated suceessfully at high speeds with a
maximum degree of safety. This may appear difficult, but a stuedy of developments
indicates that the foundations have been weil laid for a more intensive development of
rail transportation at this time.

The rapid extension of the railroads, in the cifort to apen up and develop the
interior and far parts of the country, slowed up in the carly part ol the preseit
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The public demands fast transportation, hoth passenger and freivht. The demand
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fatalities is concerned. However, there were 5,794 automobiles registered for each
crossing injury, and tiis record is not sn favorable,

Your committee again rccommends that individual railroads particularly stress
the necessity of their train crews and others giving adequate and timely carning to
the public of the approach of trains to a hightway crossing; that warning from cngine
should be continucd nntil the crossing is definttely reached: that the standards o#
protection cstablished by the Joint Committce on Grade Crossing Protection be
emploved where necessary at crossings to facilitate uniformiy and public under-
standing of the signals; that crossings be periodically inspected and maintained in
3 sound, travable condition with all obstructions to the vicw removed wherever prac-

} ticable; that advantage be taken of the opportunity to address school children and

J students of colleges and universitics on the subject of railroad-highway crossing

)‘ . saiety, no opportunity being lost to present the subject at luncheon clubs, automobile :
)
'

clubs, and any places where automobhile drivers may gather.

THURSDAY MORNING SESSION
October 17, 1935 a

Report of Committee on Non-Train Accidents

By E. B. PERRY
e - .
Assistantfto General Manager, New York, New Haven & Hartford Railroad

JRURNEUN RPN

The reduction of aver 46 per cent in non-train accidents to employees on duty,
accomplished in the past three years, is gratifving, However, the very iact that
matertal reductions have heen so readily made supports the belief that a large
decrease frem the 1928 figures is still casily possible,

We have fele that no good purpuse would be served hy a mere recital of statistics.
That which has happencd cannot be corrected hut should be used as a basis ior
thouaht and action to prevent recurrence.  Your committee arc agreed that they
should outline plans fur the future rather than recite history,

A review of the statistics Indicates the major caunses ol non-train accidents fall
into the following classcs:

Use of hand tools, apparatus, cte.; Collapse, fall, ctc., of nbjects: Handling rails,
ties, hridze timber, cte.; Handling freight and supplies: Falls of employees not in-
cludible in class (a) to (1).

{Report had been distributed in advance to all delemates,) -

\ There has been a marked and steady decline in non-train aceidents per million
man hours worked—the 1933 fizures being the lowest on recorrd,
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[ . Use of Hand Tools and Apparatus
‘ By II. R. COLE

Assistant to Vice President, Erie Railroad

All tools and machinery should be inspected at least monthly, Proper teols s!lnpulld .
be used for different classes of work, Reclaimed tools such as clawbars, cold chise bs:
T etc.. should be thoroughly tested hefore placing in service. New men should be

‘instructed in the use ol tools and how to keep them in proper condition. Tuols
should not be left in dangerous places where employces may fall over them.

Metal spurs should be wscd on ladders. The use of a rubber collar on cold ¢r
hand chiscls to prevent picces of matcrial irom flving is_suggested. A S0 %0“ i'z}r
jack can be used at wheel pits climinating usc of jacks with lever which mig \.t slip. |
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