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of the proceedings at the National Congress. The papers of each session or
division of the Congress have been edited carefully to eliminate extraneous mat-
ter and to abbreviate the less essential portions because of space limitations. In
other words, the material herein presented is not a verbatim report of all the
presented at the Congress, but rather an abridged version, made as
compact as possible, yet without any injury to the technical aspects of any

address. The original manuscripts are on file in the Hbrary of the National

Safety Council, where they are available for additional reference. In several

cases, where illustrations were sent by the speakers to the Council, these also 1
are on file.

The National Safety Council at its Congresses seeks to eliminate from dis-
cussion matters which are not pertinent to the aim of the Congress or which are
contrary to Council policies, but it cannot accept responsibility for the views
expressed either in the papers presented or in the discussions based upon the
papers.
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. WRIDAY MORNING SESSION
_The session was called to order by Mr. W. Dean Keefer, director, Industrial
Division, Netional. Safety Comcl.  Dr. . H. Watson, newly-clected President of
vum.mowcﬁw Director, Asserican Telephone and Tele-
Present and Prospective Occupational Disease Legislation
Py F. ROBERTSON JONES

General Manager, Association of Caswalty and Surety Executives
New York, N. Y.

i

i X tions for prevention,
other sources, such as are common in “labor™ or “factory” laws, have
too serious drawbacks to be efficient. They are apt to be inflexible and quickly become
“out of date”; and they are t00 apt to be perverted for the establishment of fictitious

: ful and demoralizing dame—mit litigation. Scientific bureaus of
occwpational 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; but, ly, such public health organizations are inadequately mananed and
equipped. Therefore the wg::nry need in occupational disease fegislation is for
meastires to improve our ic health services.

Emglhsisshoddhephoedonpnvmﬁm.notmerelybmme“anmmceofpﬂ-
vention is worth a pound of cure,” but because public measures for the assurance of
relief to victims are 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. .
calls strongly for the entire elimination of employers’ liability
for “dan?ges" for_occupational injuries—by disease as well Ts by acc:"(elent—-}gag‘ed
upon negligence. That remedy is too uncertain in operation, litigious, demoralizing
and wasteful ; it furnishes relief to too few of the victims unless it be so liberalized
as to be grossly unjust and financially perilous to employers—and thereby harmful to
industry and all t upon industry. . .

Losses from ill-health among workmen are primarily subjects for self-providence

or “social insurance”—for “sickness insurance” to help out during brief illnesses,
and for “invalidity,” “old age” and “widows’ and orphans’ ” insurance where illnesses
or infirmities resuft in long or permanent disability or untimely deaith. The cost of
these insurances agaiust the common misfortunes of life cannot rightly or expediently
be imposed upon industry, but needs to be distributed somewhat in proportion
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ﬁu'  »’  ’mumw' minimom
It is omly for some relatively small proportion of the injuries and physical ills
\ nﬂngmwmm’numuﬁ‘mggmpm&hnmm
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are that industry shall be held responsible and liable t te for the losses from
those injuries only which are caused by “trade risks”, resmting from empl t and
which the employer can control; and that the liability for such risks 1 be suff-

as to be insurable at practicable and equitable rates, fixed in
advance. The standard compensation laws have been framed to carry out those prin-
ciples in application to injuries by accident. But the factual conditions relative to
injuries by discase are so different from those relative to injuries by accident as to
necessitate different treatment.

.The crucial difference between accidents and discases is the time factor. An
accident is a sudden event, happening at a_definite time and place. Generally the
causal relation between the employment and the accident and between the accident
and the resulting injury can be traced with reasonable certainty. Generally the
employer is automatically identified. And there is a clear-cut event from the date of
which time-limits on notices, claims, etc., can be measured. In contrast, many diseases
attributable to occupational risks are of slow contraction, and may be of equally slow
progress to harmful results. In silicosis there may be an interval of as much as
twenty or thirty years hetween the first exposure and disability or death. In the
meantime, many causes for disablement or death, other than the occupational disease
may have operated. Often it is a matter of extreme difficulty to determine whether
disability or death reallv has resulted from an occupational disease or from other
causes. Medical diagnosis of the mere existence of a particular disease is often
uncertain; yet for the proper operation of compensation for occupational discases it is
essential to obtain true medical diagnoses, not merely of the existence of the disease,
but also of its causes and consequences.

A further difficulty is that, where the disease is of slow contraction, it may be
contracted by a workman under several different employers or insurance carriers. In
such cases it is essential for the protection of the workman that some one existent
employer or insurance carrier shall be directly liable for the entire compensation.
That is a highely vicarious and harsh liability to impose upon an employer or insurer
—whether or not accompanied by a right to claim contribution from earlier employers
and insurers—and, in all fairness. should be subject to strict limitations,

Moreover there is a difficulty incidental to the provision of new insurance for

tion for such diseases of slow contraction as silicosis. Under such conditions,
the liability imposed upon the employer includes a liability for disability or death in
the future; in other words, a liability, not merely for future risks but also for the cost
of a volume of physical impairments already incurred though the liability therefor is
not yet matured. In insurance parlance, these are termed “accrued liabilities.” Such
accrued liabilities, under a law newly imposing a liability to compensate for silicosis,
would, it is estimated, in a state such as New York, aggregate many millions of
dollars. This cost is additional to losses from current risks; and how to meet it and
how to fix reasonable charges for insuring it is a complex financial problem.
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ﬁn.mpeunﬁwofoecmﬁonaldimmdmddeomnh

“compensable” should be distinct! i listi
, ‘ mmw&um:&ogﬁ:ﬁﬁm%ym
sccording to prevailing medical opinion, can be traced,
individoal cases, to origins in “trade-risks”—i. ¢., risks, not of ordinary life, but
created by special practices W in industrial occupations.
1 regime for expert adjndication of medical questions

d be definite periods of exposure required as a condition to the
for various occupational discases; the time within which, in
disability or death must follow exposure should be limited;
1 exposures prior to the effective date of the compensation
or in wholly outside the particular state, should be excluded.
_ Prompt notice either of the first manifestation of the disease or of disablement
e time of such event to be determined as a medical question—should be strictly
required; and every presumption should be against the validity of a claim not made
as p;ompdyl as practicable.

. In case an occupational disease merely aggravates, prolongs or accelerates
disability or death due primarily or proximately to a non-occupational disease or
u}ﬁnmty or, abhove all, to old age, the compensation should be reduced to be propor-
tionate to the degree to which the occupational disease contributes to the disability or
accelerates death.

6. employer, as of the time of the workman’s last substantial exposure to
hazards of the disease, and the insurance carrier then on the risk should be liable for
the entire compensation—with or without right to contribution from earlier employers
and insurers. But all such liabilities, whether directly for compensation or for con-
tribution to the compensation payable by others, should be subject to brief time
limitations. '

7. In incurable diseases, especially silicosis, the obligatory medical benefits should
be specially limited in time and kind.

8. In silicosis and other diseases of slow contraction, there should be special
provisions for limited compensation to workmen laid off before actual disablement,
with the alternative, under some conditions, of waiver of compensation by such work-
men for aggravations resulting from being allowed to continue in the hazardous
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9. A law newly imposing liability to compensate for silicosis and other diseases
of slow contraction should leave a substantial interval for preparation between the
date of its enactment and that when it shall take effect; the compensation for such
diseases should be specially reduced and limited below what would otherwise be

oriate until the “accrued liabilities” are worked off.

10. Compensation for occupational diseases should be insurable separately from
compensation for accidents; and, in the initial stage, at least, of a regime of com-
pensation for such diseases as silicosis, the rating practices now imposed upon insur-
ance carriers need to be radically modificd.




propaganda is in into the situation there chance m?m
satisfactory to all concerned. greatest need today is the divorcement of occupa-
tional disease legislation from politics or political considerations.
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Some Practical Considerations in Dust Control
By J. J. BLOOMPIELD
Sanitary Engineer, United States Public Health Servics, Washington, D. C.

dust hazards are now being felt, and the cost is becoming a serious drain on industry.
It is now well established that exposure to certain kinds of dust, such as those con-
teining considerable amounts of quartz, has increased the morbidity and mortality
rates from respiratory diseases; while metallic dusts, such as lead and its compounds,’
‘have been associated with general systemic poisoning of workers. It is obvious,
therefore, that any serious attempt to control the dust hazard should, in time, result
not only in the improvement of the health of workers, but also be of definite economic
benefit to industry. .

The benefits of a preventive program in the field of accidents are well known.
Industry is' f;gt realizing the need of a similar preventive program with respect to

Evaluation of the Dust Hazard

The first step in the evaluation of the dust hazard is the determination of the
occupational exposure to the dust in question. A typical example of such a study
may serve to clarify the methodology involved.

'“k'l;:rle 1 loyedm _the“vcahnom occupa tiot;)s ;tll a granittle‘qury and the nigglber of
kers emp) in occupation. Drillers are persons us -
::uc tools.ﬂk:own to produce eousu:ehroable qmbentizies of dustl{ In ot:ﬁr wom

quarry personnel are shown to be exposed to a potenti dangerous
dust hazard. mwmmmatmhﬁatuﬁutmdmi%vm

g
2

&

-
.(‘

-




TRRTYE Taows smrew-

z3 RARREVINERY

&\;Nh‘!i £

A

srsatsstersrnasssectnnere

M eenorsscassssosonsstesrancsacy

‘qmsry employses :
) :
LR N T T

R N N Y Y RN TR TNy

T IR I T ST RN T

peor_engineer
m LR NN RN F RN NI NN A AN I AN N )

- N I

D N Y R R R R RN R

Air-line repairers
Pipe S80S ...c..noioiieiinesiieeiieneninnns

Sl RYUPIIITEPS -3 JUTUITN - FUVPIUS . 1

Tabls 2--Occupational Dust Exposure of Granite Quarriers

Dust counts
Number in millions
in each of particles per
occu- cubic foot of air.
Occupation pation  Weighted Average
:r'i‘il ’ﬁzm drillers (quarry-hole)........ 37 1%;

especially concern itself with these workers. The next step involves the
tion o[ the occupational dust exposure. Table 2 shows the results of such

!

It is apparent in this table that the drillers are exposed to high dust concentra-
tions, especially the Leyner and jackhammer drillers working in the quarry hole
From a further analysis of the occupational dust exposure of drillers it is possible
to determine which activities are responsible for the dust. For example, experience
has tanght us that the various activities comprising the processes of most dusty
occupations are usually associated with dissimilar dust exposures. For this reason
it is essentisl to estimate the amount of time spent in each activity in any one occu-
pation and to determine the dust exposure for each. Table 3 shows the results of
such a

t

stui‘ in the f a Leyner driller.
It will mnan ﬂ:‘e Lo driller has five different dust exposures. A differ-

~




h:m ‘
in minimu of  Number oi‘n in llli“mi
. footofair(a) each activity (b) foot(nXb)
Activity
Drilling ....... RN 2134 4 853.6
deills ................. 98 1 98
Wi drills ................. 80 2 160
e reeaeseacaaran asanae 6.0 4.5
Blowing off holes............... 1,085.0 ﬁ 213
P R s 1,1552
HSS.meck-lmmmmillmpercub‘cfoot .
== 144.4 million particles per cubic foot

8 hours

dnuhaurd. Ituev:dentdutt!npncueeo{blowiuoffholesbymmofmserﬁng

air line into each hole is attended with a great amount of dust; and
though this activity lasts but 15 minutes of the 8-hour working day, it is mpomib!e
for 23 per cent of the total dust exposure. It is evident that 23 per cent of the Leyner
driller's dust exposure may be at once eliminated by prohibiting thns practice. And
lastly, such an analysis indicates the necessity for devoting all one's efforts to the

‘of the total dust exposure, although a Leyner driller spends but one-half of the
working day at his drill.

So far we have dealt with an industry in which the workers, as a rule, do not
change their occupation. Often workers have had several occupations, either in the
same industry or in several different kinds of establishments. If the worker has been
employed in various occupations in the industry, it is a simple matter to determine
his total dust exposure in that industry. This is important from the viewpoint of
comlatmgTab\;rorker’s dust exposure and his clinical condition. A typical example is
shown in Table 4

Table 4—Total Occupational Dust Exposure of an Anthracite Coal Worker
Dust concentra- Millions of

Number tion in millions particle-
of years in of particles years pet
each occupation  per cubic foot cubic foot

Occupation
Slate picker ....................... 2 380 700
Patcher ............ e 2 71 142
Mule driver .......... e e 3 71 213
Miner's laborer ................ ... 3 480 1,440
T e 15 480 7,200
Section foreman ................... 5 7 35
Total............ccocvnnnnn. 30 9,790

9790 millions of particle-years per cubsc foot
== 326 millions of particles per cubic foot

30 years

In Tablc 4 the worker's occupations are arranged in the order of employment,
the last one being his present occupation. It is obvious that had one considered this
occupation only, the dust exposure would not have yielded a true state of affairs,

-
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removal of dust during the drilling process, since this activity acoounts for 74 per cent -
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parting compound for a silica compound in connection with the making of

foundry molds. Table 5§ shows that although the use of parting und, in this

particular study, only necessitated an exposure of 54 minutes of the ﬁg

a molder’s work day (10 per cent), actually this activity accounted for approximately

58 per cent of the molder’s total exposure. It is obvious that the employment of a
which is not as harmfu! as one composed of free silica, will lessen

the dust hazard in this instance to a considerable extent,

Table 5—Dust Exposure of Molders

! Average Dust

Exposure in Millions Particle-

Time of Expo- of Particles Minutes

sureinminutes  per Cubic Foot  in Millions

Activity (a) (b) (a Xb)
Use of Parting Compound........ 54 638 3,445
Remaining tasks in molding....... 412 44 . 1,813
Pouring ....ocoovvevemeccnnnnnn. 58 3.1 180
Dumping molds (“shake-out”).... 16 325 520
Total.........cooeevvenennnn 540 5,958

5958 million particle-minutes

= 11,0 million particles (per cu. ft.)

540 minutes
In the case of abrasive cleaning with steel instead of sand, we have the example
the substitution of a substance involving a lesser dust exposure as well as the

of
use of 2 material not as toxic as sand.’, Table 6 shows the improvement effected by
this of mbshmuom Not only is the dust concentration reduced from an average

969 to 155 million particles per cubic foot, but the potential exposure to quartz dust
i from 42-99 to 3 per cent.
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gavasLn |

:;m anl‘ar mﬂz.. 2 6%
m“ a-vonona-m m‘lm
Drilling .............. 3 568

Hauling coal in mines. 12 17 coal and
‘ bm’m empty cars reduces dust
Preparation of coal... 24 3% Wet breakers reduce dust counts as shown.

*The lower rasukt is inted the hand wet
e Jower A990C d"\mh e loading of cosl while the higher average

Itbw&atﬂunmnomrﬂufo\:themednmalpmﬂectmofmken

from the industrial dust hazard. eond:ﬁommanindmtry or a plant, will

duunhethetypeofprmto The present discussion has empha-

of approaching from the standpoint of the occupa-

tional exposure. Stulsesmrepresenuhve plants of an industry often reveal the

various methods which may be e‘:trloyed 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 investigated in the study referred to earlier. Although no single
minepneﬁeedalloftheeontmlmeamresshmm&nhble,byanoempatiml
study iu severa! representative mines it was possible to show that methods are not
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 mercurialism among workers in the hatters’ fur cutting industry. Table 9
shows the exposure to mercury dust and vapor of some of the workers in this industry

Table 9—Exposure of Hatters’ Fur Workers to Mercury Dust and Vapor Under
Conditions

Controlled and Uncontrolled
Total Mercury Exposure
in Milligrams per 10
cubic meters
QOccupation Uncontrolled Controlled Method of Control
Blowers .......cococimnniennn. ;g . . Ngne prac‘t‘iced
Cutiers 40 18 Local exhaust
. ventilation
Sorters ........... ereveraeaan 38 1.7 “
Broshers ............... g; (1’% “
CHPPES «.oovvvovneannnnnnene 18 07 sreR




Ll
e e s eremty tpscemre-
, i A ‘ vestigation, it as been im-

s
||

Es
it

+ :
Eagi%

ic
that the only practical safeguard to worker inside
blast room was to ﬁ{»crovide him with a mask or helmet of the positive pressure
In studying the efficiency of such devices it was found that a relationship
between the amount of air supplied to the helmet and the concentration
inside the helmet during blasting. To determine the optimum air volume to
plied to such protective devices, it was necessary to obtain dust samples from
the helmet while varying the air volume, at the same time maintaining the dust con-
centration in the sandblast room (outside the helmet) constant. The positive
of 6 cu. ft. of dust-free air per minute will protect a worker under the
conditions now in practice in sand-blast rooms. The ultimate criterion of
however, is the result of dust determinations of the air within the helmet, that is,
air actually breathed by the worker and not the volume of air supplied.

Too much emphasis cannot be stressed on the necessity of maintaining in g«
order the personal respiratory devices for the protection of the worker against
toxic dusts. Maintenance of exhaust ventilation systems, and other of
tive equipment, should be a rule in industry rather than an exception. Too
term “good housekeeping” has been interpreted as signifying only the peri
of dust collected on floors, rafters, etc. Although such practice i
general state of cleanliness of- a workroom and should always be in force,
has surely come when serious attention should be given to the installation
maintenance of all types of dust control devices. In every plant there
some responsible individual charged with the periodic inspection of all
as to samitation, ventilation, and maintenance of ail dust removal and other

' _Perhaps the best criterion of the effectiveness of these devices is the
periodic determination of the dust content of the air at the workers’ breathing zone.
Only by constant vigilance and an approach to the problem as outlined in this paper
may one hope to make progress in the control of the dust harzard in industry.

Often the benefits of even 2 most extensive program of dust cootrol arc ot
isomediately realized. mmmnymm%w dusts

of the workmen have already sufficient ]
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Silicosis and Silico-Tuberculosis
Medical Problems of an Important Industrial Disease
By EDGAR MAYER, M.D.
New York City

A hidden clement of the cost of production is industrial disease. Industry has
reached a stage beyond the concern only of wages and hours. Far more important
is conservation #f man power by preventive medicine and improved engineering.
Disease preventive measures are not a cost, but, in the long run, a great economic
saving.

Incidence. In the United States it has been computed that there are from
500,000 to a 1,000,000 people employed in occupations where a silicosis hazard exists,
York City there are about 65,000 such employees. In a representative group
ur‘*' workers in Massachusetts silicosis alone was present in about 15 per cent

silicosis icated with tuberculosis in almost 8 per cent. Tuberculosis was

?

of in over one-third of the granite workers which is four times the

incidence for males of 20 years and over in this country. In foundry men studied
in Massachusetts, silicosis was less frequent (about 9 per cent) and less advanced
in degree than in granite workers. The duration of exposure in foundry workers
with pacumonoconiosis has averaged many more years than that required to produce
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 trades, but the
are much lower than those of miners of gold, silver, copper and lead, among
the mortality from tuberculosis is 8 to 18 times the general expectancy. Death
for afl non-tuber infections have been reported higher among workers
in silicoous dusts than in the general population. It ie suggested that the worker
in silica swccumbs more often to acute pulmonary infections rather than surviving
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Attempts to i ion of silica from the lungs in
of alkali have been inconclusive. i o(sﬂiubywayof‘Zesputum
i having deposits of silica in their lungs a tohehlg‘hef' than
Evhmhlmo(emwetodm_t. Only small amounts of silica are i
i is little different in normals than in silicotics.
. is_essentially a fibrosis of the lungs dcvelos;ing
sad and blasting.  The pathological changes arc beli et result from
. are ieved to result from two causes,
ung lymphatics by mononuclear cells laden with dust in addition
& ica, the exact nature of which is in doubt. The small
particles under 10 miicra are the only ones capable of penetrating the lung tissue.
Although silica plays the dominant role in the production of silicosis, the
i tends to modify the pathological changes in the lungs so
that these resemble then those of other forms of dust inhalation, and the modification
bears some relation to the percentage of free silica in the mixture. Silicates, as in
asbestos, produce a definite change in the lung, as well as other dusts such as
marble, coal, etc. Such changes are represented by a fibrosis brought about because
&ﬁvely insolgble ‘h:ninute, pam[des of mineralﬁ in sufficient oonealmtionthluﬂv’:
brought activity of phagocytic cells into intimate contact wi
connective tissue. This fibrosis is a diffuse cellular one that occurs in
the walls of the smaller bronchi and of all their finer divisions and extends to
involve the supporting conngctive tissue of the adjacent blood vessels and to some
extent also the walls of adjacent air spaces. However, when the great majority of
the inhaled particles are composed of or contain silica, there develops, in addition, a
specific and localized type of fibrosis called the silicotic nodule—an orderly whorled
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Dusts must be differentiated into those which are chemically active and those
which are inert when inhaled into the respiratory tract. Silica is a chemically active
dust which must necessarily be soluble to a degree in the body fluids and its activity

on its solubility. is activity which is manifested in the areas where dust
;Lwﬂnlmphsmbyphazoqtu.umluimo(m
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at the age of 30 a tuberculosis mo i
vﬁhwlﬂng_m&emhubefmthemofwdieofmwm«hby
the age of 45. silicotic develops a sputum that contains tubercle bacilli late
in life and the children who are contacts with tubercular silicotics develop very
little clinical tuberculosis. It is impossible to say definitely that tuberculosis en
itself upon the silicotic or vice verss, for we see apical tuberculosis in silicosis

downward, while other silicotics show only the tuberculosis in the
e wfb:ln found t:;td:wct siliﬁotics die of tuberculosis.

& is of silicosis is primarily on two findings, the proper history
of occupational exposure to siliceous dust and the presence of abnormal smows on
the X-ray. The physical examination and the patient's symptoms are
of less value. There are other diagnostic aids such as the finding of large quantities -
of silica particles in the sputum, quantitative determinations of silica in urine, and
at post mortem, chemical analyses of the lung ash supplemented by petrographic

roentgen-ray spectrum analysis and special incinerating studies of lung
tissue. We must at times rely on the pathologist to determine the amount and
distribution of fibrosis due to silica and from microscopic studies give an opinion
on the importance of this fibrosis as the ultimate cause of disease and death.

Lung fibrosis may be present without any silica. Silica may be present in
fung tissue or the pulmonary lymph channels without associated fibrosis. Finely
divided siliceous particles from lung tisstie may contain innocuous silicate which
caunot be distinguished from harmful silica particles. Hydrated silica which is
not doubly refractive cannot be demonstrated with prisms, Therefore in the
pathological section the presence of siliceous fibrosis can be suspected but cannot
be specifically identified with the siliceous matcrial that it may contain. Accordingly
the microincineration method of Irwin with hydrochloric acid is now included in the
microscopic examination of any lung as a means toward a surer diagnosis.

Di tic difficulties in clinical medicine may be more obvious if we examine
first occupational history. Quartz grinders working under conditions of massive
exposure may develop silicosis in acute form even in a period of months, whereas
in" other occupations it may take 25 years. Workers in the same industry, indeed

same room, experience different degrees of exposure dependent upon perhaps
dust-filtering capacity of the nose and functional condition of the lung as deter-
i by constitutional characteristics and antecedent disease. The size and col-
idal structure of the particles of silica, as well as the dosage and total amount of
ica. will influence the rate of development of the disease. Apparently particles
are larger than 10 micra are not phagocytosed in the Iing. So a definite
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especiaily under excessive exposure or when other dusts are n
presence of infection. It is probable that the main source of the diagnostic difi-
culties is cansed by the emphysema which muffles the physical signs and is respon-
wi&mﬂymmhuuﬁrﬂhnofomﬁluﬂ&a&gmm‘ ic movement, diminu-
sible in great part for the absence of symptoms. It may blot out, even on X-ray,
the silicotic lesions of fine size. Examples of such dificulties in diagnosis as encoun-
tered by us are the following :

Case I—Mr. T. A forty-ive year old man entered the New York hospital
complaining of mild cough and expectoration of four months’ duration. He appeared
acutely ill, his fever was 103 degrees and respiration 28 Rales were elicited over
the upper half of both sides oi the chest. Examination of his eye grounds revealed
bilateral retinal tubercles: his sputum contained numerous acid-fast organisms.
The X-ray revealed fine mottled shadows distributed throughout both lung fields
and a small cavity at the leit apex. A diagnosis of miliary tuberculosis was made.
However, after one weeks’ stay in the hospital, his temperature and pulse returned
to normal and during the following month he gained 18 pounds. The signs in his
chest now became confined to the left apex. In view of his unusual progress the
diagnosis of miliary tuberculosis was doubted. His occupational history revealed
that up until three ycars before entrance to the hoepital he had worked for 20

years polishing leather on a sandpaper wheel. There were numerous machines in
i clear the very dusty air.

the work room mmutm were observed to
His sputum was ¢ through “the kindness of Dr. Burke of Raybrook, N. Y.
who found it laden with numerous doubly refractile silica particles. He expressed
the opinion that this was consistent with silicosis for he had found such numerous
particles only in cases of silicosis. The patient subsequently died of a tuberculous
meningitis,. Retinal tubercles were demonstrated on microscopic section. The
pathologist’s report was miliary tuberculosis. Ashing of the lung showed increased
- i with undue exposure to dust (more than 2 mgm. silica per

Case H—Mr. R., aged 54, entered the New York hospital complaining of
chest pain. On physical examination there were rales
dullness over the upper third of the ri chest anteriorly. He ran 2 low

and felt quite well. The chest X-ray disclosed entarged

right, and diffuse mottled discrete shadows
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accounted for the unusual localization. This
it have the history of dust exposure for without
to even suggest a diagnosis.
r. C., aged 45, complained of cough and dyspnea with slight expec-
gave a history of having worked for many years repairing tires, using
L i t to obtain accurate details as to the possibility of
that the rooms were filled with clouds of dust. Rales were
and a few tubercle bacilli were found in the sputum.
shadows were disseminated throughout both lung fields. We
the positive sputum that tuberculosis is present. The patient has,
well for a period of two years. The doubtful history of exposure
the numerous discrete nodular shadows in his lung, which are con-
sistent with silicosis, makes this patient a problem. Is this tuberculosis alone or
is this tuberculosis with silicosis? The patient is still living a year later and

Conclusion. Cases such as these are exceptional, but their existence must always
be borne in mind. If occupational history is inadequate and X-ray, clinical and
laboratory studies prove misleading, the diagnosis may present great difficulty.
However, a comprehensive study of all possible data usually clears up the problem

]
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By J. WM. FRHMEL

Chomist, Industrial Hyglene Laboratory Metropolitan Life Insurance Co,
New York
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. In 1780 Ackerman’, quoted by Koelsch, described miners phthisis as the most
frequent and specific” mine workers’ discase and said that physicians did mot
agree regarding the true definition of it.

The first investigation of health hazards in the mining industry in the United
States was made in 1914-15 by the United States Bureau of Mines in cooperation
with the U. S. Public Health Service in the Joplin, Mo. mining district. Of 93
men examined, 64 showed definite evidence of puimonary disease, 3 were suffering
from non-pulmonary disease, and 26 were seemingly well. A further examination
of 720 miners made from May 15 to December 31, 1915 showed that 45.7 per cent
had silicosis and tuberculosis and 5.3 per cent had tuberculosis. A report in 1917*
on this study by Lanza and Childs contained the first detailed X-ray studies of
silicosis made in the United States, The operations in this district are principally
in shallow mines.

A recent study by the United States Public Health Service® of the exposure
to dust in coal mining showed that 2 per cent of anthracite miners and their helpers,
with less than five years exposure, showed signs of pneumoniconiosis and that
the rate increased to 16 per cent among those with more than fifteen years exposure.
These are records for persons under 45 years of age.

Kibbey' reported in 1931 that practically all miners working in the bituminous
coal mines of his company in Alabama had anthracosis demonstrated by X-ray and
there was a high mortality rate from tuberculosis among them. Kibbey does not
associate the tuberculosis to inhaied coal dust but rather to a retarded calcium
metabolism due to deprivation of sunmlight.

The Industrial Health section of the Metropolitan Life Insurance Company, in
cooperation with the rtment of Industrial Hygiene of the College of Physicians
and Surgeons of Columbia University and the New York Tuberculosis and Health
Association, undertook during 1928 a study® of the rock dusts to which are exposed
rock drillers and other hard rock workers enzaged in excavation and subway con-
struction in the Borough of Manhattan, New York City. Forty-two per cent showed

% Agricola, Georgius. De Re Metallica: Book 1. Trans. from first Latin ed. of 1556 by
Herbert Clark Hoover and Lou Henry Hoover, 1912, p. 6.

2 Mavrogordato, M., The Etiology of Silicosis. Rept. 4th Meeting of Permanent Internat
Commission for the Study of Occupational Diseases, Llyon, Aprit 3-6, 1929, pp. 1-22,

2 Koelsch, Franx. Theophrastus von Hohenheim, called Paracelsus, Of the Miners’ Consump-
tion and Other Miners' Diseases. Deut. Gesell. Gewerbehyg., N. F. 12 1925, 69 pp. .

¢ Lanza, A. J.. and Higgins, Edwin, Pulmonary Disesse Amcag Miners of the foplm District,
Relation to Rock Dust in the Mines, Technical Paper 105, Bureau of Mines, 1915.

$Lanza, A. J. and Childs, Samvel B. Miners' Consumption: A Study of the Disease Among
Zine Miners in Southwestern Missouri, U. S. Public Health Bulletin ?gv. 1917,

S5, S. Public Health Service. Treasury Dept.. Public Health Bulletin $208, ’l’h‘e9 Health of

Workers in the Dusty Trades, ITl. Exposure to Dust in Coal Mining, 1933, pp. 2
* Ki H.. Relative Pneumonia Fatality Among Surface Workers and Miners, American

, C. H.,
ournal Health, Vol. 22, No. 4, 1932, pp. 360-366.
g * ol Tubge Ross, and » “’z.. Silicosis Among Rock Drillers, Blasters, and

Senith, Pehnel, J.
Excavators in New York City, Journal ol‘ Industrial Hygiene, Vol. XI, No. 2, Feb, 1929.
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counts on dry jackhamer varied from 53 million to 17.5 billion
Mnmiusto::tm:-u per cubic foot of air, and the
u&m’m“t&ww In” dust
me%ud
p::hirmmmm-mn million ..rd?;
m;lvorkmdweondiﬁou f 2 to 37 million,

Later tests iated the conclusions that wet drilling did not alla
- extremely fine dust but did substantially lower the total count. In a test ucted
October, 1931 in a tunnel in the Bronx, New York City, seven CPS type axial
water feed drifters were mounted on two benches at the heading with five on the
upper and two on the lower bench. AmMpmmeof%gpmdswumainuined
and the drilling rate was 100 feet per drill in five hours. The dust concentration
particles per cubic foot over a 30-minute period of sampling.
und iron ore mining comparisons were made of wet and

In a study of undergro
%?th?dooidrﬂﬁngand it was found that the reduction of dust was ten to one.

é
.
g
]

drilling,
particles were found, reduction to one-tenth of this concentration by wet drilling
is not sufficient, especially when a considerable amount of free silica is present.

Ministry of Health of the Welsh Board of Health published a report’ on
ity Rate from Tuberculosis of the

an Investigation Into the Alleged High Mortali
i S Q Slate Workers in the Gwyrfar

uarries and cutting sheds was made and living conditions noted. Physical and

-ray examinations were made and the incidence of tuberculosis and mortality

statistics compared for various types of occupations. Unfortunately, no determina-

tions of dust concentrations of the atmospheres to which the workmen were exposed

was made, nor were dete:minations of the chemical or petrographical composition

of these dusts made. It was noted that the mortality curve for tuberculosis reached

its maximum at a late age and it was concluded that:

1. The workers in the slate sheds are exposed to an injurious dust.

2. The dust concentrations are not very great and the workers and quarry

s, together with the local medical men, do not consider the inhalation

manages , e |
of the slate dust to be injurious.
. 1927, Ministry of Health, Welsh Board of Health, Reports

*H. M. Stat Office, Londoa
on Public Heaith Medical Sabjects No. 38.
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Mucking operations in general show low dust coscentrations, approximating the

general air dustiness of the locality. Conditions are, of course, modified by air cur-

: that while the shoveling operations may not produce a heavy dust concen-

tration, drill operations close by may set up dust that grossly pollutes the
thing zone of workers engaged in mucking.

Normally the dust concentrations in quarry operations are t upon the
worker. In few instances is the worker required to remain to a heavy dust
concentration, and then only for a short period of time. It is usually possible for
him to work in & position away from the direction of the air currents carrying the
dust clouds. This is especially true where the drill is of the mounted type. In
case of hand jackhamer drilling, the operator is required to bear down with his
full weight in order to supply the required feed to the drill. Here the rate of
drilling is more or less dependent on the physical characteristics of the man and
often the contractor picks only the heavier men for this work. With mounted
drills, the weight applied or the feed is constant and the rate of drilling is not only
more ly progressive but also the operator is not required to constantly
exposed to the arising dust cloud.

Tests on mucking show that the dust generated is dependent upon: 1. the fine-
ness of the material; 2. the dryness of the material; 3. the rate and method of

|

In recent studies in the iron mines in upger Michigan with mechanical scraping
of relatively wet material, the dust in the breathing zone of the tugger operator
closely approximated the general air of the mine area. In quarry and building
foundation work the same conditions held, but in most instances the dust concen-
trations of the general air were too high for safe breathing over a period of time.

A test run recently” of hand shoveling in a dry mine indicated that greater
dust concentrations were generated -when the material was thrown from the shovel
into the car. Samples taken with two men shoveling showed an average dust con-
centration of 83 million particles, but on applying suction to the top end of the car
to entrap and remove the arising dust, the dust concentration was reduced to 8 million

Crushing operations are usually associated with quarry operations. These oper-
ations, together with screening or sizing of materials, are usually done on the dry
material. Usmally the crushing and screening plants are mechanical, requiring only

w. » N"Ednrd J. Silicosils dt: Pncxmowuuluh iaol‘\'g;;mm Gﬁa& Cutters and Slate
BThe American g e sical Eagioere, Tenical Publication No.

tute
€37, Comtrol of Dast in Mines Feb 1ok, N ¥ "6
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taken in a wet limestone screening plant showed 0.91 million. ?uﬁdes
burned and

Samples
* as the general air dmstiness. This limestone was to make caustic lime

............... AR R RN R RN

Bottom of kilns.....................0 feeearecaes
(discharge of kilns)
Summing our ience gained over a number of years by making surveys
of varied mdt:tl;'m, we g:ve de;ﬁg?tely concluded that: Y ’ " Y
1. Dust is principally produced by mechanical operations and in the mining
and quarrying induatries, drilling operations are the chief dust producers.
2. Employees at other operations than drilling are often exposed to a high
dust concentration due to pollution by dust generated by the drills.

It is, therefore, logical to conclude that the proper way to eliminate dust is to
While wet drilling may, in certain instances,

mtr? and remove it at its source. i
be effective, the use of water offers other difficulties, especially in freezing weather.

The effectiveness of the Kelley Trap has been demonstrated experimentally and
its adaption to drilling operations in its first commercial use on the foundation of
the Metropolitan Life Insurance Company’s Home Office Building at 24th Street
and 4th Avenue, New York City™ was successful.

A series of later tests conducted in the Balmat mine of the St. Joseph Lead
Company” showed the practicability and efficiency of the Kelley system under severe
mining conditions.

The dust health hazards of the quarry industry are such that they can readily
be eliminated by efficient and economical measures.

, 7. Wm., Control of the Silicosis Hazard in

® Hasch, Theodore, Keliey, Goorge S., Fetinel
the Hard Rock Industries An Investigation of the Kelley Dust Trap for Use with Pneu-
R ackhamer”” Type, Journal of Industrial Hygieae, Feb. 1932.

%g million particles
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Ammonium Carbonate. A white crystaline or powder having a strong,
pungent odor of ammonis. Rudilydeoompommdgivesoﬁiniuﬁnvgm‘odordﬁu
nuxmg. Used in sponge rubbers. Slightly toxic but very little hmrd in connection

ing.
Antimony Sulphides, There are two types, the golden and the red antimony sul-
3 They are used for coloring rubber articles. Some grades contain a com-
i percentage of free sulphur and calcium sulphate. They are slightly toxic
mdl also are irritating to skin and mucsus membrane. No hazard with caref;
ing.

Asbestine. A fibrons variety of talc used in rubber as a filler, especially in
ings and gaskets. Is a magnesium silicate. In appearance, it is a white powder,
non-gritty and non-toxic. It should be borne in mind that many of these silicates,
not pure, may contain traces of silica. No hazard if dust is kept down.

Asbestos. A fibrous magnesium silicate used in many types of rubber goods.
especially of the packing and gasket type, and where the rubber must withstand
considerable heat. Tt may he obtained in many different lengths of fiber, varying
from an inch long down to almost a powder. Grayish white usually, in appearance.
There is no hazard connected with handling this material in compounding.

Barium Dust. A trade name for barium sulphate (which see).

Barium Sulphate. A heavy white powder used for reinforcing rubber and also
as a fifler. TInsoluble in most solvents. It is non-absorbable and non-toxic. No
hazard in handling.

Barvtes. Commercial name for natural deposit of barium sulphate. N

Beckton White. A trade name for lithopone.

Blanc Fire. A trade name for barium sulphate.

Blue Lead. A grayish-blue powder used as a mild accelerator and for com-
pounding. A mixture of active lead compounds and very toxic. (See lead com-

)
Cadmium Vellmw. A fine light yellow powder of cadmium sulphide, used for
coloring rubber. Slightly toxic. It can cause irritation of mucous membranes and
. sleo mastritls. No harard with careful handling to keep hands clean and dust down.
Colcined Magnesio. (See magnesimn oxide.)

i
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9y Section, A A R—Stesss Roikrood Section, N S C

Railroad Section, NSC

Officers 1934-1935
m Chairmen—T. % Canzow, Pennsylvania Railroad, Philadelphia.
ice Choirmen—W. H. F. , Central Railroad
‘ ‘ 'mwmu_umc Company of New Jersey
Second Vice Chairman—C. F. Larsox, Missouri Pacific Lines, St. Louis,
Members of the Comemittee of Direction:

Eastern Tervi H. R. Corx, Erie Railroad, Clevel Ohio; Cuamres E.
Hnr, New orkCcntulLines.NchorkCi:nyM o3 LH

Western Territory—L. F. Snwoo, Chicago, Rock Island and Pacific Railway,

Sonthern Territory—D. H. Bearry, Southern Railway, Washington, D. C.
Secretory-—J. C. Caviston, Association of American Railroads, New York City.

Officers Elected for 1935-1936

Genevel Chaoirman—C. F. Lanson, Missouri Pacific Lines, St. Louis, Mo.
First Vice Chairman—E. A. Mever, Chicago, Milwaukee, St. Paul and Pacific
Railroad, Chicago

Second Vice Clm’mav;--E. G. Evans, Louisville and Nashville Railroad, Louisville,
Members of Committee of Direction: _
Eastern Tervitory—A. O. Brck, Canadian National Railways, Montreal; H. A.

Rowz, Lackawanna and Western Railroad, New York City.
Western Territory—F. W. Curris, Denver and Rio Grande Western Railroad,
So-t‘l;cm Territory—L. G. BentLEy, Chesapeake and Ohio Railway, Richmond,
a.

Secretary—]J. C. CavistoN, Association of American Railroads, New York City.

A complete report of these sessions is published by the American Railwoy Associ-
ation s o booklet emtitled, “Procecdings of the Fifteenth Annual Meeting of the
Safety Section, Louisville, Ky., Oct. 15 to 17, 1935” Copies of the booklet are :
available from the Association of American Railrosds, N. Y. C. The following is o
condensed record.

TUESDAY MORNING SESSION _ ]

October 15, 1935

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