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. Occupational Diseases

Occupational Diseases

' ‘ FRIDAY MORNING SESSION '
October 18, 1935

The session *vas coiled to order by Mr. W. Dean Keefer, director. Industrial

Division. Xation.il Safety Council. Dr. C. H. Watson, newly-elected President m
The Matronal Safety Council and Medical Director, American Telephone and Tele-
graph Company, N’cw 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. !

Shtce me prevention of diseases is. to -some degree, a community problem,
the state ought to dn its part toward the prevention of occupational diseases, along
with all others. The. public health authorities should study the causes nt such dis-
eases, their prevalence, virulence and the means for their prevention. They should
advise as to such means of control, and. as a last resort, appeal to legislatures for
power to order compliance with their rules. Statutory regulations for prevention,
emanating from other sources” such as are common in "labor" or "factory" laws, have
too serious drawbacks to he efficient. They are apt to he indexible and (piicklv become
"out of date””: and they arc too apt to lie perverted tor the establishment of fictitious
liases for wasteful and demoralizing damage-suit litigation. Scientific bureaus of
occupational hygiene, under direction of public health authorities, are the best public
instrumentality. Efficient bureaus of that character are now to be found in several
states: lint, generally, such public health organizations are inadequately manned and
equipped. Therefore the primary need in occupational disease legislation is for
measures to improve our mihlii- health services.

Emphasis should lie placed on prevention, not merely because "an ounce of pre-
vention is worth a pound of cure." but because public measures for the assurance of
relief to victims arc perilously susceptible of being so perverted that those affected
will tend to rely upon and abuse the protection afforded as a substitute for, instead
of as a supplement to , means for self-protection.

Expert opinion now calls strongly for the entire elimination of employers’ liahility
for "damages" for occupational injuries—by disease as well as by accident—based
upon negligence. That remedy is too uncertain in operation, litigious, demoralizing
and wasteful: it furnishes relief to too few of the victims unless it he so liberalized
as to he grosslv unjust and financially perilous to emplovcrs—and thereby harmful to
industry and all dependent upon industry.

l-osses from ill-health among workmen arc primarily subjects for scif-providcncc
or for “social insurance"—fur “sickness insurance" to heln out during brief illnesses,
and for “invalidity.” “old age” and "widows' and orphans’” insurance where illnesses
or infirmities result in long or permanent disability or untimely dealth. The cost of
these insurances against the common misfortunes of life cannot rightly or expediently
be imposed wholly upon industry, hut needs to be distributed somewhat in proportion
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The above program is sound and would be highly conducive to occupational ,
“ase prevention.  But T am not so confident that it would he safe.” The pressure is b
mgg for “liberality” in_compensation laws,  Merely a few among a large number . {
vrabalde slight diversions from what 1 suggest would convert compensation for H
apational diseases into indefinite health, uld-age and life insurance for workmen in s
. industries,  The cost might ruin the industrics, and, at least, would be so
alenlable as to muke the risks “uninsurable,” cxcept ‘on the unlimited asscssment )

ay, with all its financial perils and uncertaintics, }
In repant to prevention, there are still some practices to be decided upon in H
foetime a regime of compensation for occupational discases about which there !
iy much doubt. For example:  Such a regime will practically compel employers, ‘
!

dving cmployment, to discriminate agzainst all the ailing or agiug—against all
pt the must healthy and robust, “That scems to be desirable in accupations when
vecupittional disense bazards arc great. Dut s it desirable otherwise ¢

Again, an ideal commnon to those of us who cmphasize prevention is to require
prompt remanal from exposure of workmen manifesting the first symptoms of an
watieal disease. Bot for the chdetly or skilled workman the loss of his trade-job .

he wutse, in cvesy vespect, than the danger of continuing his exposure, ow |
- should such cases be defined and treated and how should the law he framed to
.t or anduce s1ch treatment?

Political impatience is the chicf obstacle 1o a just and equitable settlement of the
ipatinal discase problem.  1f those thoroughly inforimed as to this complex sub-
who have sincerely at heart the welfare of workers could be delepated the au-
ity to devise a sulution, some progress might he made. But when palitical
wanda is injected into the situation there is little chance for an adjustment
Lictory to all concerned. “The greatest nced today is the divorcement of occupa-
b disease legislation from politics ar pulitical considerations.

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

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

e indostry.
The henefits of a0 preventive program in the fickl of accidents are well known.

Iy i f:l:l realizing the nevd of a similar peventive program with respect to
ational discascs,

Evaluation of the Dust Hazard

Fhe first step in the evaluation of the dust hazard is the determination of the
ational expusure to the dust in question. A typical example of such a study
senve to clarify the micthadology involved.
Fable 1 shows the various occupations in a granite quarry and the nomber of
ofs employved ineach occupation.  Drillers are the only persons using pneu-
teols, Linnen to, produce comsiderable quantities of alust.  In other words, 38
sl of llu: auarry personnct are shown 1o be exposed to a potemially dangerous’
rand. T accupational analysis at once jndicates that the dust investigation

S
et -
S

-
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Table 1—Occupationat Classification of Granite Quarriers

Number in Each .

Occupation * Occupation,
Drillers:
Leyner ..., cees 17
Plug and jack hammer. . .oooneieviiiiinnnnne 37
Ot quarry employces:

Superintendent .ol i i 1
Foremen ....... e v, 7
COMPFESSOT CNLINCET vvevrrreereetosaesrsonsanses |
Hoisting engineers ovvvvvvvevnnnns 12
Lacoputive engineer ....... 1
Locomolive Areman .oouevevnnenenn.n.. I
Stegm-shovel man ..o 1
Crahe’ operator ...ovien.iea.., 1
Derrick men ..... 24
Muckers ........ . 24
Blitcksmiths ..... 6
Tool boys ....... e 2
Water boys ..... e e 1
Machinists ..vevvieiiii i iiireraeiieseinanns 3
AIr-1Ine FOPAITETS vuvevrrerenevecnasrrirsosssnnes 1
Pipe filIOrS vuieveer vivrerenrnuenneerissocacsnss 2

Total. e et iieiiii i 142

| 1 i

Table 2—Occupational Dust Exposurc of Granite Quarricrs

Dust counts

. Number i millions
in cach- of partiches per

occu-  cubic foat of air.

Qecupation pation Woeighted Average
Joyner drillers cuinuiniiiiviennniriaecreinsonassanass 17 1444
Plug and jack-hanuuer drillers (quarry-hole)........ 37 1121
Plug drillers (yard).ooiiiiineiieieiinncnoeninnens 369
Alt other workers..ovoiiieiiieisinriinnecisnnsaeee 88 : 5.8

rd

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

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

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

-
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Me 6—Showing Reduction in Concentration and Quartz Content of Dust In
Sandblast Rooms With the Substitution of Steel for Sand Abrasive

xc of
rasiir

1
|

Average dust concentration
in millions of particles Percentage

per cubic foot of Quartz
969 -12-98
IS5 3

[I he second method of dust control, isolating the ilnslv process, possesses many
ibilities, but unforttmalely is not widely used. The theory underlying isolation-
* concentrate the dust sources to one locality or to a single closed space. In this
, a loioiuuun miiubcr of employees are exposed At present, many foundries, dur-
shnl.c-ont expose workers who normally are engaged in occupations with low
I concentrations. 1 Inis, molders in a foundry may he ex-posed to a dust coiicen-
ion of 3 million particles per cubic foot under normal occupational conditions, but
u slial.e-out operations are carried on close bv. their exposure may be increased
lore than 50 million. The same eondition cxi-ds when annealing flasks containing
md slag arc emptied in malleable iron foundries, exposing grinders and tumbling

«cl alliudants at work dose by.

IYibups the - vst example of isolation of a dusty process is the abrasive cleaning
0. | bis completely encloses a hazardous process ami exposes only the blaster who
rocrally cipiipprd with a protective helmet. The room is also exhausted, which

her reduces the dust concentration.

‘ilalion.

Processes which arc isolated rctpiirc good

Other examples of isolation are the automatic turntable for abrasive

ling, lipubliiig barrels, and batch-mixing rooms found in some pottery cstahlish-
1s. | '

riic- third method, perhaps the oldest known, is the practice of wetting the dust
x source. In Table 7 an example is depicted in connection with the drilling and
mg of rock in anthracite coal mine operations." It is apparent that a tremendous
a. lion in dust lias been effected by ibis method. However, as already pointed out,

unoi be Vouxiilereil successful.

a particular method is attendant with a reduction of the dust to a safe limit,
In the present instance, the workers engaged in

mg are still exposed to unsafe concentrations of a highly dangerous dusUaud
more positive method of controlling the dust in drilling operations by dust traps
'nl lie indicated. For drilling and loading operations involving an exposure to dusts
toxic an those containing high amounts of free silica, as in the case of coal or
iji lab . the reduction shown by the use of wet methods may be considered

live.

Ilc 7—Ci ntrasting "Wet” and "Dry" Methods of Rock Drilling and Loading

Average dust count in millions

No. of of particles per cubic foot
Samples "Dry” “Wet” -
23 568 33
10 6.16 32

The fourth method—exhaust ventilalion—is perhaps the most effective, and one

the widest application.

We cannot discuss here the details of the theory and

ii of local exhaust systems, except to point out there is a real need for more
-inrninl studies of the lvor conducted by DallaVallc with reference to the design
e.d exhaust hoods, which he has presented in Public Health RuUcthi 217. Th~
of Hatch and his colleagues" op the control of the silicosis hazard in the hard
industries is another example of a scientific approach to the dust elimination
m.
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Table 8—Summary of Results Contrasting the Dust Exposure of Mine Workers
Under Controlled and Uncontrolled Working Conditions

Dust Concentration in
millions of particles
. per cubic foot of air
Operation Controlled Uncontrolled Remarks

Unless at least 15 minutes elapsed after
firing a charge, miners found to be exposed
tu high dust concentrations.

Firing charge .............. 40 834

l.uading coal or ruck.. 32 636 v Wgtting the loaded material the dust
count is reduced as shown.

Loading coal ... 3-26 291-1133* Mechanical loading decreases the dust ex-
posure as indicated.

i ; . Wet drilling is effective in reducing the

Drilling....... R 3 568 dust concgntration. Further redL?ction
would necessitate exhaust ventilation.

Hauling coal in*-luiucs. 1.2 17 Welting coal and empty cars reduces dust
in haulagcways. '

I'rcparalim of coal... 24 ' 380 Wet breakers retluce dust counts as shown.

« 'Hit timer icsutl U asMK.-i.ilcl w-iili (lie li.uul Inailiws <d »ct coal ivlulc ilic higher avciayc
i> I>i>ctl mi (lie liaml lo.atliii|? ot ilr> rowl.

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

Table 8 indicates the various control measures which were found tn use in the
anthracite coal mines investigated ill the study referred tn earlier. Although no single
'mine practiced all of the control measures shown in this table, by an necupatioual
study in several representative mines it was possible to show that methods are nut
known and practiced for the elimination of the dust hazard in this industry.

Another example is indicated in the results of a study now in progress in connec-
tion with incrcurialism among workers in the hatters" fur cutting industry. Table 9
shows the exposure to mercury dust and vapor oi some of the workers in this industry

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

Total Mercury Exposure
in Milligrams per 10
cubic meters

Occupation UncuiiirolUit ~ Controlled Method of Control
4.6 Nunc practical
7.2
.. 41 18 ' Local exhaust
ok ' ventjlation
3.8 17 ¢
. 31 12 "
DIUMMETS oo 25 06 Segreqﬁtion
15 . 07
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under controlled and uncontrolled working conditions. It is apparent that where
some measure of control is practiced by such methods as segregation or local exhaust
ventilation, a material reduction in the exposure to mercury has been effected. It ts
onr belie! that in the ease of the blowers’ exposure, a reduction may be effected by
mechanical enclosure and local exhaust ventilation, and that the shippers' exposure
to mercury vapor may be lessened by a general system of ventilation sufficient to
change the air in the sture room freiptoully enough to bring the mercury concentra-
iratiun to a lower level. Unfortunately, in the present investigation it has been im.
iuismMc to null a plant in which an attempt lias been made to reduce the exposure
for these two occupations.

In some dusty occupations the methods of controlling dust have not been devel-
oped. In fact, operations such as removing the core? from very large foundry castings,
sand INisliiiR, handling of used storage battery plates, paint chipping, and cadmium
oxide lamifietnre appear to offer no practical means of adequately controlling the
dipt geucr.Vcd. In such cases, it is therefore necessary to furnish the worker with
persona respiratory protection devices to prevent his exposure to the harmful effects
of the i lists present. These devices consist of various types of respirators, masks,
and hell vets.

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

It should be pointed out that the L* S. liurcau of Mines is equipped to conduct
approval tests oi respirators vised for protection against various dusts and fumes
(Schedule 21). These tests arc conducted against the dust for which the device is
to he used anil arc rated, not on an efficiency basis, but on the quantity of dust which
actually passes live respirator. The results of a study of masks or helmets of the
positive pressure type, made .during the sandblast investigation conducted several
years -go by the Public Health Service in cooperation with (he National Safety
Ccniii.il." showed that die only practical safeguard to the worker inside the sand-
blast room was to provide him with a mask or helmet of the positive pressure type.
In studying the efficiency of such devices it eyas found that a relationship existed
between the amount of air supplied to the helmet and the concentration of dust
iti-ide the helmet during blasting. To determine the optimum air volume to be sup-
plied to such protective devices, it was necessary to obtain dust samples from inside
the helmet while varying the air volume, at the same time maintaining the dust con-
mnliniioii in the sandblast room (outside the helmet) constant. The positive supply
of 6 eu. ft. of dust-free air per minute will protect a worker under the operating
conditions now in practice in sand-blast rooms. The ultimate criterion of protection,
however, is the result of dust determinations of the air within the helmet, that is, the,
air actually breathed by the worker and not the volume of air supplied.

Too much emphasis cannot he stressed on the necessity of maintaining in good
order the personal respiratory devices for the protection of the worker against various
toxic dusts. Maintenance of exhaust ventilation systems, and other types of protec-
tive equipment, should be a rule in industry rather than an exception. Too often the
mmerm "good housekeeping” has been interpreted as signifying only the periodic removal
«f dtisl collected on floors, rafters, etc. Although such practice contributes to the
general stale of cleanliness of a workroom ami should always he in force, the time
ias study come'when serious attention should he given to tiic installation and rigid
iiaintenniicc of all types of dust control devices. In every plant there should be
_uuve iciponsildc individual charged with die periodic inspection of all workrooms
'» to sanitation, ventilation, and maiiiiruaiiec of all dust removal and odicr protective
c'iccs I'trh.ips the best criterion of die effectiveness of these devices is the

ii..-Lr J,i.r,1mit,,.i of die .hot .niiirnt oi the air at the vvorhets’ bicathing rone.
i) 1) (man .oi wciljmc amt in li.ioa> It lo die problem as outlined in lliiv paper
. «. I is- i.. n.jkc i-iogrcit in the (onliol of die dust hazard in industry.

11 " d-« [-1if (11 if even < ii.»t (Minsnr program of dust control arc not

I n*1"1" ic-duol ilIni is cvjissi dly line in dealing null fibrosis-producing dusts
i pi mil "lure some ol the workmen have already inhaled sufficient quantities to
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cause disability. However, in dealing with stvch dusts as lead, cadmium, and mercury
compounds, control measures may produce salubrious results in a relatively brief
period. It is difficult, because of lack of sufficient reliable data, to indicate here the
economic benefits resulting Iron) a preventive program of dust control. It has been
estimated by Dean K. rtrmiilage. statistician of ibis office, that the minimum expectancy
in savings to employer and employee from an indicated reduction of the accident rale
and of the time lost on account of illness (or an equivalent reduction in mortality),
demonstrated as attainable, is 520,010 per year per L.tiOO employees. And this estimate
is lor plants whose accident rate is considerably below the average, in which there
arc no occupational health hazards. In plants where hazards arc known lo exist
live savings should be far in excess of this conservative estimate. When one realizes
that in this country there arc approximately 15 millions oi workers engaged in manu-
facturing, mechanical, and mineral industries, then it is evident that the magnitude of
the problem lias 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 bidden element of the cost of prniliii-tiuii is industrial disease.- Industry lias
reached a stage Inyoml the concern only .if wages and lu-tirs. Far more iinportant
is conservation of man power by preventive medicine and improved engineering.
Disease preventive measures are nut a rust, Imt, in the long run, a great economic
saving. !

Incidence. In the United States it has been computed that tinre are from
5(10,000 lo a 1.000,0(10 people employed in occupation, where a silicosis hazard exists.
In New York City there arc about (if.0liO such employees. In a representative group
of granite workers in Massachusetts silicosis alone was present in about 15 per Cent
ami silicosis complicated with tuberculosis in almost S per lent. Tuberculosis was
the cause of death in over one-third of the granite is other, which is lour times the
incidence fur males of 20 years and over in ibis country. In foundry nun studied
in Massachusetts, silicosis was less frequent lalioui o per centl and lc<s advanced
in degree than in granite workers. The dotation oi exposure in foundry workers
willi pnciumnmcuiiinsis lias averaged many more sears than that required to pioducc
silicosis in an industry such as gold mining. The tuberculosis hazard in foundries
is nearly as great as that reported for some of the other dusty tiades. but the
figures are much lower than those of miners oi gold, silver, copper and lead, among
whom the mortality from tuberculosis is S to IS times the general expectancy. Death
rales for all nun-tuberculous infections have been repoited higher among workers
in siliceous dusts than in the general population. It is suggested that the worker
in silica succumbs more often to acute pnimnuary infections rather than surviving

the chronic fibrosis. i
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