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In compliance with the provisions of a resolve, chap-
ter 43 of the Acts and Resolves of 1933, approved by His
Excellency the Governor on July 12, 1933, a special
commission, consisting of the Commissioner of Labor
and Industries, the Commissioner of Public Health, the
chairman of the Industrial Accident Board, the Com-
missioner of Insurance and the Attorney General, met
on July 13 to elect a chairman, appoint an executive
secretary, and initiate an investigation of the question
of diseases caused by dust in the granite and foundry
industries, the ancillary questions of protection from
these diseases and of compensation insurance in these
industries, and the problem of industrial disease com-
pensation generally. The Commission submits herewith
the report of its investigation and its recommendations,
together with drafts of legislation necessary to carry the

ame into effect. A copy of the resolve providing for this
investigation follows;

Chapter 43.

Resolve phoviding for an Investigation by a Special Commis-
sion of Certain Questions relative to the Granite and
Foundry Industries and of the Problem of Industrial
Disease Compensation Generally.

Resolved, That a special commission, to consist of the commis-
sioner of labor and industries, the commissioner of public health, the
chairman of the department of industrial accidents, the commissioner

&t)e Commontocaltf) of egassacijusctts

REPORT OF THE SPECIAL INDUSTRIAL
DISEASE COMMISSION.

Introduction.
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of insurance and the attorney general, is hereby established to inves-
tigate and study the problem of diseases caused by dust in the granite
and foundry industries, of protection from said diseases, and of com-
pensation insurance in said industries and the problem of industrial
disease compensation generally. A
may, if he so elects, designate an off!
who shall serve in his place on sai
shall be provided with quarters in t
clerical and other assistance as it d-
for the purposes of this resolve such
gate, nine thousand dollars, as may 1
Said commission shall report to th<
investigation and study, and its re
with drafts of legislation necessary
into effect, by filing the same with t
tatives on or before December first
July 12, 1933.

Any member of said commission
in his department-r or

1 commission. Said commission
xe state house, may employ such
;ems necessary, and may expend
;ums, not exceeding, in the aggre-
ereafter be appropriated therefor.

■neral court the results of its
ommendations, if any, together
to carry said recommendations
e clerk of the house of represen-
in the current year. [Approved

The Problem
The primary problem underlying the several questions

investigated by the Commission is that created by the
respiratory disease known as silicosis, caused by the long-
continued inhalation of dust containing silica. It is not-
ably present among granite cutters, and to a lesser but
important degree among foundry workers as well. Of
increasingly compelling concern to industry, labor, in-
surance and governmental agencies, and consequently
to the medical, legal and engineering professions, the
subject is too broad and too complex to permit of de-
tailed presentation of other than its more essential as-
pects in a report such as this. A partial summation will
be found in the following excerpt from the occupational
hygiene section of the 1932 annual report of the Massa-
chusetts Department of Labor and Industries:

Granite Survey. Silicosis is a disease of the lungs caused by the
silica (silicon oxide, Sio 3)

-
It isinhalation of dust containing free s

essentially occupational and affects
mining, excavating, metal grinding
vitreous enameling, and the quarryir
and other hard rocks. Determined

workers in such varied lines as
sand blasting, pottery making,
crushing and cutting of granite

:ffort toward the control of sili-
cosis in the granite industry is of especial concern to Massachusetts,
not because its granite workers comprise any large portion of the
State’s industrial population, but for such reasons as the following
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1. Granite and granite products are of major commercial and occu-
pational importance to a number of communities within the State and
of no small interest to the Commonwealth as a whole.

2. The cutting of granite under modern conditions of mechaniza-
tion, continued over a period of years and without proper safeguards,
invariably afflicts the worker with silicosis.

3. Silicosis is an insidious, incurable, and, through predisposition to
tuberculosis and other severe sicknesses, frequently fatal disease. The
death rate from pulmonary tuberculosis among occupied males has

1 to 65.6 for granite cutters in thebeen found to be 17.1, as compare
same community

4. Control of dust at the sourc presents the only practical solution
of the granite silicosis problem Though difficult, recent research
clearly indicates that it can be lone. There are, however, many

the cost of adequate control to thecomplicating factors, among them
small establishment which is typic al of the industry

been paid by the department to5. While no little attention 1
austive studies have been made inthis problem in the past

ither States, no attempt has yet been made to survey this complex
Massachusetts viewpoint, and it isation from every an

■inging it under control withinily by so doing that there is I
lasonable time.

Other phases of the problem are well brought out in
an editorial which appeared in the September 2, 1933,
issue of “The Business Week,” partially quoted as
follows: ,

Rapid increase in silicosis suits is giving serious concern to the
instruction, quarrv and mining industries and to foundries and glasi

works, At the completion of a three-mile tunnel in West Virginia
recently, 200 dam -ting $4,000,000 were filed against

the contractors. Suits totaling over $30,000,000 have been brought
against up-state New York foundries in the last year or so. Damage

iably totals more than $20,000,000, andlitigation now r
1100,000 claims are being enterec
as in earlier days. Employers dc

instead of for smaller amounts
v what to d'r’t

jf law suits, induced in partthere i:

the silicosis menace*by growing realization among the
cmrl nor*! hver lorra! ro wmand in part by legal racketeers wh
contingent basis, by getting worl-

:n stirring up trade on a
nen to lodge complaints against
est Virginia suits ended in a hungemployers. The first trial in the V

ued had, worked two days. Onejury after six weeks. One man wh
was a water boy who never worke in the turn

Hope for both the worker and
industries to the seriousness of tin

smployer lies in awakening these
ation and hastening the develop-
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ment of preventive organization and equipment. Until then lawyers
will make merry.

To make clear to the reader unfamiliar with the prob-
lem certain facts helpful to a proper understanding of
the hazards connected with dusts, the following excerpts
from a recent publication 1 are quoted:

The least harmful lands of dust, such as, for example, wheat flour
dust, only harm by the production of a trivial amount of mechanical

isages (in the absence of sensitiza-
ts, of which lime may be cited as
or early chemical action along the

irritation along the respiratory pa:
tion). Next comes a group of du:
an example, from which immediate
respiratory tract may be expected,
mal origin lead to peculiar states
fever” from ragweed pollen dust is
such as arsenic, mercury, lead, etc.

Many dusts of vegetable or ani-
of “sensitization,” of which “hay
a practical example. Other dusts,
absorbed from the lungs and pos-

sibly other portions of the respiratory tract, readily lead to their
corresponding intoxications. Still there remains a large group of
dusts, insoluble or not readily soluble, capable of causing slow or
rapid changes within the lung tissue itself. Primarily, these dusts
are mineral in origin. At the top of this list stands silica. So great
is the difference in the toxic properties between silica and some others
of this group that if silica be represented by 100, the relative danger
from coal, silica-free marble, iron, etc., is about 5.

Under industrial conditions, silica may only enter the lungs in the
form of a dust. The size of the particle of dust is of great significance.
Large particles, such as are visible to the naked eye, are 'essentially
harmless in the causation of silicosis. Only those particles of micro-
scopic proportions are important. It is common practice to indicate
that only those particles below 10 microns are harmful. A micron is
1/25,000 of an inch, or 1/1,000 of a millimeter. It also appears reason-
able to believe that only those particles below 2 microns in size are
outstandingly harmful.

Whether or not silicosis develops in persons exposed to silica dust
depends upon the following considerations:

(a) The percentage of free silica in the dust that is taken into the
body.

(6) The length of exposure, day by day, and year by year.

(c) The size of the particles of silica in the dusty atmosphere.
(d) The number of particles present in some unit, such as a cubic

foot of air.
( e ) The susceptibility of the individual exposed, embracing such

peculiarities as rate and depth of breathing, efficacy of natural pro-
tective mechanisms, position at work, previous medical experience,
etc.

1 Carey P. McCord, “Silicosis in the Foundry,” National Founders Association, 1933,
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His Excellency the Governor, when he referred in his
most recent address to the Legislature to “certain indus-
trial diseases which have already eliminated certain in-
dustries from the possibility of obtaining compensation
insurance,” had reference to a phase of the problem out-
lined below.

Two main causes led to the demand for study of this
problem which brought the Commission into being. In
the granite industry, most notably in Quincy, the sili-
cosis situation had last spring become so acute that
nearly every insurance company had withdrawn from
the field and coverage could be secured by all but a few
concerns only at a rate based on the assumption that
every worker then employed would become incapacitated
by or succumb to the disease within a ten-year period.
This rate was regarded by the employers as beyond their
means to meet, and nearly all of them adopted the
course of continuing in business without compensation
insurance and of taking steps to protect themselves in
the event of common law suits by their employees. The
latter were thus deprived not only of insurance against
the results of occupational disease, but also of the means
of reimbursement afforded by the Workmen’s Compen-
sation Law in cases of injury through accident. Added
to the gravity of the situation from every other point
of view, this was the final weight which turned the scales
from a departmental study of health conditions in the
granite industry to a commission investigation on far
broader lines by order of the Legislature.

Inclusion of the foundry industry in the terms of the
resolve was primarily due to the increasing number of
silicosis claims emanating from foundries throughout the
country, causing insurance carriers to review their
foundry risks with a new interest, and last April cul-
minating in an event without parallel in Massachusetts
compensation history. A company which had issued
compensation insurance to a Taunton foundry over a
period of years, and had made annual renewal in Janu-
ary, decided in April to withdraw from this risk and
issued to the employer a ten-day notice of cancellation,
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as the terms of the contract permitted. Caught by
surprise, the employer immediately sought to secure cov-
erage elsewhere, and, at the suggestion of another com-
pany, had some 160 of his workers, those regarded as
exposed to any dust hazard, physically examined and
their chests X-rayed, this being done at his own expense
by a local physician. He was then informed, on the
basis of these examinations, that compensation cover-
age would be extended only on condition that he himself
assume the risk of silicosis claims by 42 of these men
whose condition the insurer regarded as unsatisfactory,
depositing on request “the estimated future cost of com-
pensation payments” to the 42. Faced on the one hand
with total inability to secure compensation insurance
protection, and on the other with a possible loss which
might total $200,000, the employer summarily dismissed
the 42 men on the last day of coverage under his old
policy. The injustice of a business arrangement wherein
42 wage earners, 40 of whom were subsequently deter-
mined not to be incapacitated, found themselves sud-
denly thrown on the streets and branded as unemploy-
able, brought the foundry dust problem so dramatically
to the foreground as to make its inclusion in this in-
vestigation quite inevitable.

Subjects Studied.

The Commission, in pursuing this investigation, has
made studies of the following four major subjects, each
of which is considered in a separate part of the report,
in the order here named:

1. Working Conditions in the Granite and Foundry Industrie:
2. Effects of these Conditions on the Health of Workers.
3. Means of Lessening Dust Exposure.
4. Legislative and Administrative Aspects of the Occupational

Disease Problem.
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Methods Employed

Information on the subjects studied has been secured
by the following means:

1. Public hearings. Eight hearings have been held, at which em-
ployees and workers in the granite and foundry industries, insurers,
labor and industrial organizations, equipment manufacturers and tech-
nical experts have testified.

2. Meetings and conferences have been held by the Commission
and its representatives in Boston, Taunton, Philadelphia, Buffalo,
Rochester, Saranac Lake and New York City, with labor, industrial
and insurance representatives, medical experts and state, labor and
insurance officials. Meetings have totalled 37.

3. The Commission has visited fifteen representative Massachu-
setts granite and foundry establishments.

4. A special inspection of all granite and foundry establishments
known to be in operation in Massachusetts has been made by the
inspectors of the Department of Labor and Industries. 1 Three hun-
dred and fourteen granite establishments and 225 foundries were

visited. Measurements of the dust c
plants by approved technical methi
foundry dusts were sent to the d<
University for petrographic analysis
esses were photographed.

mcentration were made in selected
ids, and representative samples of

artment of geology of Harvard
Important dust-producing proc-

5. Granite workers in Massachusetts are estimated to total some-
what over 2,100 and foundry workers nearly 6,700. An estimate of
the effect of conditions of employment on health of this section of the
industrial population has been arrived at through physical examina-
tion and chest X-ray of 961 granite and 1,614 foundry workers, 46 and
24 per cent, respectively, of their groups, conducted by members of
the staff of the Department of Public Health. Municipal vital statis-
tics and the records of the Department of Industrial Accidents have
also been studied.

6. The Commission’s correspondence has included replies, many
of them exhaustive, to questionnaires on the subject of compensation
insurance sent to employers’ and labor organizations and state officials
in Arizona, California, Colorado, Idaho, Maryland, Michigan, Mon-
tana, Nevada, New York, North Dakota, Ohio, Oregon, Pennsylvania,
Porto Rico, Utah, Washington, West Virginia and Wyoming, the 18
States and 1 territory in which state fund compensation insurance
is in operation.

7. While comprehensive study of the literature on the subjects of
this investigation by the members of the Commission has been out

1 Part of this work had been completed
rated in 1932 by the department named.

onnoction with a granite dust study inaugu-
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of the question in the limited time available to them, many such
publications have been secured and the more important have been
carefully considered. An idea of the place which the silica dust haz-
ards have assumed in the field of industrial health may be had from
the fact that more than 200 articles and volumes dealing with the
medical, legal, engineering, economic and administrative phases of
the silicosis problem, the great majority published in the last four or
five years, are on file in the occupational hygiene office of the De-
partment of Labor and Industries.

Dr. George H. Bigelow, who on September 30, 1933,
retired as Commissioner of Public Health to become
resident director of the Massachusetts General Hospital,
served as a member of this Commission until that date.
Dr. Alton S. Pope, Director of the Division of Tuber-
culosis of the Department of Public Health, attended
the meetings of the Commission since August 11, 1933.

Mr. Manfred Bowditch, occupational hygienist in the
Department of Labor and Industries, served as execu-
tive secretary to the Commission and contributed mate-
rially to the report.

Dr. David Zacks of the Department of Public Health
was in large measure responsible for the preparation of
Part II of the report, and for the field work on which it
was based.

The Commission is indebted to Prof. Esper S. Larsen,
Jr., for his able and learned assistance in the petrographic
analysis of granite and foundry dusts; to Mr. Warren F.
Terry for his excellent work in the measurement of in-
dustrial dust concentrations; and to Dr. Leroy U. Gard-
ner, Mr. Homer Sampson and Dr. H. K. Pancoast for
the generous contribution of their knowledge and expe-
rience in pulmonary X-ray diagnosis.

Acknowledgments.
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To determine the character and extent of process dusts
in the granite and foundry industries in the Common-
wealth, and to evaluate such health hazards as exist
among the employees of these industries, surveys have
been made in regard to (1) the physical condition and
characteristics of representative granite and foundry es-
tablishments in the State, and (2) the dustiness of the
various processes and of the general air in these estab-
lishments.

Dust samples were collected and counted according
to the technique of the United States Public Health
Service, in which the sampling is done by the impinger
method, the counting being done with a microscope uti-
lizing a light field condenser, and the counts computed
in millions of particles between 0.5 micron and 10 microns
in diameter per cubic foot of air sampled.

Granite Industry.

An investigation of every granite establishment in the
State was made in 1932 by the Department of Labor
and Industries. The type of shop, tools used and pro-
tective devices employed against dust were among the
items covered, the following report form being com-
pleted for each establishment:

Working Conditions in the Granite and Foundry
Industries.

PART I

Massachusetts Granite Survey.

Establishment
City or town - No Street
Monumental Statuary Turning Polishing
Building Seam face Bridge Curbing
Paving Quarrying Crushing Other (describe)

Corporation Partnership Individual
Officers (president, secretary, treasurer) or owners

Year established Closed shop Open shop
Source of stone
Rules as to (1) Goggles (2) Respirators
(3) Brushing or blowing dust Are rules observed
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Examination on employment X-ray
Periodic examination X-ray
Silicosis cases, 1932 1931 1930 1929 1928
Exhaust Equipment (*state whether on surfacers, hand tools, lathes, etc.)
(1) Year installed No. intakes
Installed by
First cost Annual cost Collector

(2) Year installed No. intakes
Installed by
First cost Annual cost Collector

Dust, how disposed of
Insurer W. C Groups
Individual interviewed Attitude on dust elim-
ination

Exhausted. Employees

Dry. Wet’ME

Ad- Con- Effec- T, , Wear Wear m, ,
justed, dition. tive. j 10lal- Gog. Res. lotal-

Surfacers
Pneumatic hand tools
Lathes
Gang
Rotary steel
Abrasive wheel sa
Portable abrasive wheels
Sand blasts
Machine polishers
Hand polishers
Hand tc
Quarry hand drills
Quarry tripod dril!

E=Excellent, G= Good, F=Fair, P =Poor.

Date

Blasters. P °lishers - Sharpens. QmeT Office. Other. Total.

Inspector



Fig. 2. Crusher.



Fig. 4. Typical granite yard, showing surface cutters and cyclone collector.



Figs. 5, 6. Pneumatic hand-tool operators; two types of exhaust



Fig. 8. Carborundum saw.
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Thirteen of these establishments, located in Quincy,
Milford, Fitchburg and Westford, were selected as rep-
resentative of the granite industry in Massachusetts and
a resurvey of them by the Commission included observa-
tions on processes and the general physical condition of
the shops, plus the collection of dust samples. The
findings of this section are a composite result of these
two studies.

Granite quarrying is done largely with drills of both
the dry hand and the wet tripod types. Unexhausted
dry hand drills generate enormous quantities of dust,
especially in the first few inches of drilling, and although
the drills are spaced quite far apart, the air may readily
become dust-laden and present an exposure as a result
of the depth of the quarry confining the air.

At Westford, Fitchburg and Milford the complete
quarrying process is carried on in quarries owned by the
plants, but in the Quincy district granite is taken from
one or two local quarries and delivered in the rough to
the various individually owned sheds to be processed.
Stones which are too small to be worked are sent to the
stone crusher to be crushed into gravel. This process,
uncontrolled, was found to be the most dusty of all
operations.

The quarried stones are either roughed to size by the
lumpers or cut on gang saws, which is a wet process.
They are then delivered to the shops, where an operator,
known as a liner, lays out the stone to pattern and puts
a coarse edge on it by means of a pneumatically operated
chisel, or with a pointed chisel and hammer where it is
not practical to use the pneumatic tool. These opera-
tions are not particularly dusty and are often carried
on out of doors, but the dust in the air breathed by
these workers often reaches dangerous concentrations due
to other near-by processes.

A machine known as a surface cutter next receives the
stone and brings it to a fairly level surface by removing
any excess material. The design and operation of the
surfacing machine, which consists of a large pneumatic
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hammer mounted on a swinging jib, and the tools used,
first a “pick,” then a “four point” and finally the “bush,”
make this process extremely dusty.

Leaving the surfacer, the stone goes to the pneumatic
hand-tool operators, who work on the sides and edges
with smaller tools of the same type employed by the
surfacer. Of these tools, the four point produces the
most dust, but the others produce dust of a smaller
particulate size. Carborundum sawing, a wet process, is
found in the larger shops.

After the stone is shaped, cut and finished to pattern
it is polished by means of a large revolving wheel mounted
horizontally on a swinging arbor above the stone. Car-
borundum dust is fed between the stone and the face of
the wheel in the form of a wet paste, the rotation of
the wheel polishing the surface of the stone. Polishing
is a comparatively non-dusty operation, usually carried
on in a separate shed, after which the stone is returned
to the main shed for carving and lettering by hand or
pneumatic tools or by sand blasting.

Listed below, in approximate order of exposure to
process dust, as found by the dust counts in this investi-
gation, are the workers employed in the processes de-
scribed. Many operators in the small Quincy shops are
employed at several or all of these operations and can-
not, therefore, be classified as receiving the dust expos-
ure of any particular type of operation.

I. Stone crusher workers.
2. Surfacing machine operators
3. Sand-blast operators.
4. Pneumatic hand-tool operators.
5. Drill operators.
6. Lathe operators.
7. Carborundum saw operators.
8. Polishers.
9. Hand-tool operators.

10. Gang-saw operators.
11. All others, including quarrymen, blacksmiths, tool sharp-

eners and yardmen not otherwise classified.



Fig. 10. Turning lathe.
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The thirteen selected plants may be grouped accord-
ing to the cities or towns in which they are located,
since it was found from the 1932 and 1933 surveys that
methods of operation, dust control and general cleanli-
ness compare almost consistently throughout this group-
ing. Granite shops in Quincy represent the average
condition throughout the State when compared with
the 1932 survey of the entire industry. The Westford
plants are above average in both size and cleanliness
and the Fitchburg and Milford establishments are in-
dividualistic in certain characteristics and above average
in size.

Quincy.
The Quincy granite industry is scattered in many

small, separately owned sheds which vary little in the
meager amount of dust control practiced. In most shops
the exhaust systems used for withdrawing dust are
confined solely to the surfacing machines and these
machines are nearly always installed out of doors. The
exhaust equipment frequently consists of poorly designed
hoods located too far from the face of the stone to pro-
vide effective suction, and the fans providing the suc-
tion are often in such poor condition as to be practically
useless. Cyclone dust collectors, which gravimetrically
retain the dust particles by suddenly decreasing the
velocity of the air stream, are in common use, but the
majority of these, due to both poor design and the prin-
ciple upon which they operate, only collect the large,
heavy and harmless dust particles. The weight of the
small-sized particles is such that they assume the char-
acteristics of a gas and are not influenced or collected
by gravity in the short time they travel through the
cyclone, but instead pass out into the general atmos-
phere along with the air stream. Furthermore, many
of the cyclones found were in broken condition and thus
exhausted additional dust into the air. Only one plant
of the hundred-odd in Quincy has a dust-collection sys-
tem remotely approaching efficiency. This consists of
two bag-type collector units.
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In many plants exhaust pipes, consisting of rubber
suction hose, had become so bent and jammed that they
collapsed when suction was applied and so were useless.
Pipe systems were often improperly designed and erected,
traps and ells were frequently found to be blocked with
chips and burlap bags. Moreover, some of the fans dis-
charge their dust directly to the rear of the sheds or
over the yards, thus continuously re-polluting the gen-
eral atmosphere.

A common practice among operators, despite the union
rule prohibiting it, is to utilize the exhaust from the tool
to blow the chips and dust from the tool point. This
practice disperses the fine dust into the general atmos-
phere, making its collection by the suction hood impos-
sible. In all but two cases the suction at the tool was
inadequate, even under normal operating conditions for
proper dust removal.

Six shops have exhaust systems for hand pneumatic
tools, but only two were in use, and in only one was there
adequate suction. Varying designs of hoods have been
installed, but the operators in many cases refuse to use
them, claiming them to be a nuisance and a handicap.

Finally, it was noticed that in many plants, where
both respirators and goggles were required by rules, the
operators sometimes wore the goggles, but practically
never the respirators. The respirators in use were in
most cases in poor condition and not of an efficient
type.

Fitchburg.
The Fitchburg establishment inspected is much larger

than those in Quincy, and includes among its operations
quarrying and the working of curbing and building
stones. As in the Quincy plants, however, the majority of
workmen wear no respirators, and the housekeeping is
poor. Evidence of this is found in the huge quantities
of dust lying around the surfacing machines, available
for dispersion throughout the plant by the wind.

The surfacing machines at this plant are equipped
with an expensive exhaust system discharging to a cy-
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clone collector. This system is, however, inefficient and
does not give adequate protection to the cutters. No
dust counts were made at this plant.

The Milford plant visited is one of the large granite
establishments in the State. According to the 1932 sur-
vey, turning, cutting and polishing are some of the oper-
ations carried on in the finishing and production of stone
for monumental, statuary and building purposes. The
surfacing machines are exhausted to a cyclone collector
of satisfactory effectiveness, but the only other piece of
apparatus exhausted, a sand blast, is exhausted to a col-
lecting box poorlj- maintained and emitting dust.

By rule, goggles only are required at this plant, but,
unlike most other establishments, operators wore res-
pirators or nose sponges which, though of questionable
effectiveness, indicate that here, at least, the workmen
realize a dust hazard may exist. The plant cleanliness
was above average, but the practice of spreading in the
yard the cleanings from the dust collectors is to be de-
plored, for the continuous trucking across the yard stirs
up the dust to further contaminate the general air.

The Westford establishments, represented as plants
GL and GM in the following tables, are respectively
the new and old mills of a granite company which quar-
ries its own granite for the production of building, bridge,
curbing and paving stone. Each of these plants is above
average in both size and dust-control work.

Unlike all other establishments, employees of these
plants are physically examined and X-rayed upon em-
ployment and periodically thereafter. Noticeably dis-
tinct, also, is the frequent washing down with water, by
means of a hose, of both mills. Moreover, effective res-
pirators and positive-pressure air helmets were found
among the equipment. Rules require the use of these,
as well as of goggles, but they are only partly observed

Milford.

Westford.
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in regard to the respirators, the operators frankly refus-
ing to wear them for such reasons as interference with
chewing tobacco, discomfort and interference with their
work.

The new mill is equipped with excellently effective
exhaust apparatus designed specifically for each process
as carried on in this mill, and includes exhausts for sur-
facing machines, sand-blast equipment, pneumatic hand
tools, drills, lathes and carborundum saws. Evidence
of what may be done toward eliminating any dust hazard
which may exist is furnished at this establishment by
the results obtained in reducing the dustiness both of
the general air and of the local working environment.
A wet sand-blasting machine is an unusual feature of
this plant. The old mill represents the condition of the
present-day, above-average plant with exhaust systems
for its surfacers and sand-blast equipment, which were
more effective and in better condition than found at
other establishments in this study.

Table 1, which follows, is a tabulation of the indi-
vidual characteristics of the thirteen representative plants.
Each establishment is designated by a code letter, and,
to compare these selected shops with the entire industry
in the State, the totals obtained from the statistical
tabulation of the 1932 study are also given.



Figs. 13, 14. Exhausts for pneumatic hand tools, Westford plant.



Fig. 15. Dust collector, Westford plant.
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Table 2 is a compilation of the dust counts obtained
from samples of air collected in the thirteen plants with
the operations listed by tools in approximate order of
decreasing dustiness. Process or operation samples were
collected at those plants in which the operation was car-
ried on in a manner representative of that in the majority
of granite shops throughout Massachusetts. These sam-
ples do not represent the exact dust exposure of the
operator, but more nearly his exposure to his particular
process. To accomplish this measurement, near-by oper-
ators were requested to discontinue their work until the
sample, taken alongside the operator’s face, had been
collected.

In the summary of the table the median reported as
representative of the processes is the median of all sam-
ples collected in this investigation for that tool, as shown
in the columns giving the number of samples collected
and the number of plants sampled and, in the case of
several tools, the median of additional counts submitted
by the department of industrial hygiene of the Harvard
School of Public Health as well. With the counts made
in this study thus supplemented, the medians reported
reliably represent the dust exposure of a particular opera-
tion both with and without exhaust equipment.

The maximum and minimum counts reported in the
summary are the greatest and the least individual counts
obtained for that operation, whereas the general air sam-
ples were collected in the vicinity of the machine or tool
and include some dust from other near-by operations.
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*

A comparison of the exhausted and non-exhausted
median dust counts in the summary of Table 2 shows
that, in spite of the indifferent condition of most exhaust
systems seen, the reduction in dust concentration is ma-
terial when they are used. The most striking instance
of this is found in the case of the outdoor surfacing ma-
chines, where a median count of 114 million particles in
one cubic foot of air is reported when not exhausted, as
compared with a median count of only 6 million with
an exhaust system. Other material reductions resulting
from the use of exhaust equipment are: lathes, 110 mil-
lion particles; pneumatic hand tools, 40 million par-
ticles; drills, 24 million particles; general air near
pneumatic hand tools, 12 million particles.

Although these reductions are subject to considerable
variation, depending upon such factors as the effective-
ness of the exhaust system, general plant cleanliness or
housekeeping and atmospheric conditions, they do indi-
cate what may be accomplished with exhaust apparatus.
A comparison made between the dust counts of exhausted
processes at the new Westford mill, GL, and the old
mill, GM, shows the superiority of the better designed
exhausts in the new mill, with further reductions for
similar operations ranging from 5 to 12 million particles.
A comparison made between either of these plants and
the others examined shows the total inadequacy of dust
exhaust systems in the average shop in Massachusetts.

For the purpose of case association in Part II of this
report, the median counts reported in the summary in
Table 2 have been separated, according to magnitude,
into three dust-count groups and each apparatus median
associated either singly or collectively with a particular
type of operator. The result of this grouping will be
found in Table 6, page 55.

The 1933 survey of operating conditions, coupled with
the 1932 data, warrants the following summary:

1. Most establishments are small, individually owned

Summary.
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shops, whose owners are either indifferent to or cannot
provide adequate exhaust or protective equipment against
dust.

2. Such exhaust equipment as does exist is in most
cases associated with surfacing machines or sand-blast
equipment. These systems were only fairly effective in
the majority of plants examined.

3. The Westford mills are far above average in house-
keeping, provision and appreciation of effective protec-
tive devices and the installation of adequate and effective
dust-exhaust and collecting equipment. The old mill is
above the average in this respect, while the new mill is
far superior to any other establishment and represents
what should and can be done in eliminating the dust
hazard in the granite industry.

4. The general housekeeping in most establishments is
inexcusably poor and approximately only 50 per cent of
the shops dispose of their dust. The others allow it to
accumulate and add to the general dustiness of the air.

5. Goggles are required to be worn by rules in about
75 per cent of the establishments and respirators in
approximately 25 per cent. In about 90 per cent of the
establishments, however, these rules are not observed,
especially in regard to respirators.

6. Most respirators in use are virtually worthless as
far as their protective efficiency is concerned and, in the
establishments visited, there is definite indication that
no appreciation exists as to whether or not the type of
respirator used is adequate.

7. In quarrying there is practically no attempt made
at dust control and the use of exhaust equipment for
hand drilling is negligible.

8. Thirty per cent of the employees in the granite
industry in 1932 were classified as cutters. This group
represents the principal individual classification of oper-
ators in the industry.

9. The great majority of establishments neither physi-
cally examine nor X-ray their employees before hiring or
periodically thereafter.
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10. The crushing plants present a grave dust prob-
lem which, unlike that in the granite cutting shops, is in
no great degree amenable to solution by means of exhaust
ventilation. Housekeeping could, however, be greatly
improved and the use of adequate respirators required.

Foundry Industry.

Of the 227 foundries in Massachusetts, 12 1 establish-
ments were selected for detailed study by the Commission.
They were a large steel foundry, a large iron foundry,
a large brass foundry and several stove foundries, all
typical in their class. In addition to collecting and
counting numerous dust samples and analyzing them
petrographically to determine the amount of free silicon
dioxide (Sio 2) present, observations were made on
foundry processes, the workmen’s exposure to hazard
in various operations, and the general physical condition
of the plants. Supplementing this concentrated study,
a survey of the entire industry was coincidently made,
and from the following report form, filled out for every
establishment, further information was obtained in
regard to the twelve selected shops and the entire Massa-
chusetts foundry industry:

PECIAL INDUSTRIAL DISEASE COMMISSION
Foundry Survey.

Establishment
City or town No Street
Iron Steel Non-ferrous
Corporation Partnership Individual
Officers (president, secretary, treasurer) or owners

Year established Open shop Closed shop
Trade association
Weight castings: Largest Estimated average
W. C. insurance carried Insurer
Blasters examined on employment Periodically X-ray

Transferred after what period
Others examined on employment Periodically X-ray
Silicosis cases: 1933 1932 1931 1930 1929

1 Twelve establishments were sampled for dust, but physical examinations of employees
were made in only ten.
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What precautions taken to avoid dust hazard from
(1) Sand conditioning
(2) Shaking-out
(3) Sand chipping
(4) Grinding
(5) Settled dust

Stationary grinders: No Exhausted
Swing grinders: No Exhausted
Mechanical riddles: No Exhausted
Sand slingers: No Hopper capacity Make
Housekeepingl Individual interviewed.. . ,
Attitude on dust control

Employees
~ ~ Core „

. , Chin- ®an(^
(Non-Office). Molders. Makera Blasters. Grinders. Chip- Other. Total.y ’ pers.

Abrasive Blasting Equipment (*state whether room, barrel, table, cabinet, auto-
matic, etc.):

(1) Year installed
Make
First cost Annual cost Condition l

Abrasive: Sand Steel Sand and steel
Protector: Simple helmet P. P. helmet Filter respirator

P. P. respirator Other (describe)
(2) Year installed
Make
First cost Annual cost Condition 1 .

..

.

Abrasive: Sand Steel Sand and steel. . .

Protector: Simple helmet P. P. helmet Filter respirator
P. P. respirator Other (describe)

Dust Collector: Type Year installed
Make
First cost Annual cost Condition 1 . . .

Remarks

Date Inspector

1Excellent, good, fair or poor.

Principal foundry processes, whether steel, iron or
brass, are the following; handling of raw materials, sand
preparation, molding, core making, melting, pouring,



Fig. 16. Electrically operated foundry sand riddle,





Fig. 17. Sand cutter.

Fig. 18. Sand slinger.
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shaking-out, cleaning, annealing and inspection and
shipping.

Only those involving dust exposure namely, sand
preparation, molding, core making, melting, pouring,
shaking-out and cleaning will here be briefly described.

Sand preparation consists of the removal of foreign
material, sifting to proper size, tempering by the addi-
tion of moisture or binder, and blending with other ma-
terials to produce a sand having the proper qualities for
molding use. Depending on the size of foundry and its
equipment, this operation is accomplished in various
ways, ranging from electrically operated sand riddles to
such more expensive apparatus as dry pan mills, revolv-
ing screens, sand cutters, elevators, conveyors and pug
mills.

Molding is the art of producing in sand, by means of
a pattern, a cavity later filled with molten metal, which,
upon cooling, produces a casting having the essential
contour of the original pattern. If the molding is done
by hand, a shovel is used for filling the flask or container
and the butt end or a hand rammer used to compress the
sand, but if the molding is done by machine, the sand is
fed automatically from storage hoppers into the flask by
means of a sand slinger, and uniformly applied pressure
substituted for hand ramming.

The melting process varies with the type of foundry.
Iron foundries more often use cupolas, while steel
foundries resort to electric or open-hearth furnaces. Brass
foundries may use either oil, gas or electric melting
units.

Pouring implies the conveying of molten metal from
the melting unit to the mold by means of hand ladles
supplemented by overhead tram rails, or, in some shops,
by large ladles conveyed by overhead traveling cranes.

Core making is the process of making from sand, to
which a binder has been added, the so-called sand cores
to be used in producing castings having hollow interior
cavities or sections. They are made from damp sand in
core boxes, transferred to baking ovens for hardening,
and then pasted, fitted and supplied to the molders.
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After the castings have been poured and sufficiently
cooled, they are removed from the flasks by a process
known as the shake-out, which may range from the
simple dumping of the casting by hand on to the floor
to the use of overhead cranes to support the flask while
the casting is being freed with bars used as battering
rams. If mechanical vibrators are used, the loose sand
drops through a grated floor section on to traveling belts
which convey it back to the sand preparation plant.

The various steps in cleaning the casting are sand
blasting, burning and chipping.

In the sand blast the casting is freed of all burnt sand
by subjecting it to the action of a stream of sand, steel,
or sand-and-steel abrasive discharged from a nozzle at
high pressure and operated either mechanically or manu-
ally within a room, cabinet or barrel, or on a table,
depending on the size of the casting. Tumbling mills
often replace or are combined with the blasting process
in plants where the castings are small. By this method
they are placed in the tumbling barrels, together with
hardened iron stars, and rapidly revolved. The action
of the stars serves to loosen the clinging sand, which is
removed during the process by an exhaust system con-
nected with the barrel.

The casting is next sent to the burning section, where
superfluous parts are removed by means of oxyhydrogen
torches, after which the drippers receive it and remove
the fins and protruding nails with pneumatic hammers
and chisels. To finish the casting, it is ground on either
a snagging wheel or a swing-frame grinder and, unless
it is to be annealed for later machining, the process is
completed.

Dust-count determinations were made for particular
operations in foundries where the process was found to be
representative. The samples were collected at the
breathing zone of the operators. The counts obtained
for the various operations, the number of samples col-
lected, and the number of establishments sampled are
given in Table 3. Operations are listed in order of de-



Fig. 21. Sand chipping.

Fig. 22. Manual sand blasting in cleaning room.
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creasing median dust counts, and differences in the process
are noted. The medians reported in the summary of the
table are the medians of all counts made for that opera-
tion, and the maximum and minimum counts given
represent the greatest and least individual count found.

Since the free silica content of any dust is an impor-
tant factor in the hazard involved in its inhalation,
samples of foundry sands and of settled dust from sills
and beams were obtained in several representative
foundries and analyzed petrographically for their free
silica content. The results of these analyses are listed
in the summary of Table 3.
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In all but one or two establishments visited, the com-
plete foundry process is carried out on one floor, with no
isolation of the extremely dusty processes. This condi-
tion, coupled with poor maintenance of process enclosure
equipment, may mean high dust exposure of all operators
on the floor. To illustrate this, the direct exposure of
the various operators is supplemented with the median
dust counts obtained in the vicinity of the operation.

1. Sand blasters, especially when blasting in a room as
is done in the case of large castings, are exposed to the
most severe dust hazard, the counts running as high as
3,104 million particles per cubic foot of air. In many
plants, however, steel abrasive has been substituted for
sand, and a considerable reduction in hazardous dust
has resulted. Much dust was found escaping into the
general air as a result of poor maintenance of equipment
and poor exhaust ventilation. To illustrate this, a com-
parison was obtained between two plants using iden-
tical sand-blast hose machines. In one the exposure
at the blasting position was 3.4 million and in the other
60.8 million. At the unloading station of the former the
count was 10 million, as against 386 million in the latter,
and the general air around the machines showed, respec-
tively, 3.4 million and 137 million. Most of the dust in
the latter plant escaped through improperly fitted rubber
curtains and holes in the steel shell.

The dust count in plants using rotary tables and
steel abrasive was about 6.7 million, while operators of
tumbling mills were exposed to counts ranging from 4.6
to 9.6 million particles containing 50 per cent free Si02 .

The source of this dust was found to be poor exhaust
equipment and leakage around the doors.

2. Sand chippers, who use either hand or pneumatic
hand tools to break out dry sand or portions of core
remaining after the shake-out work has been done, are
directly exposed to the second worst dust hazard. The
dust count obtained in a typical plant was 265.5 million
particles per cubic foot, containing 40 to 55 per cent free
Si0 2 and, although the operators are provided with
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goggles and respirators, the process is conducted on the
molding floor and greatly contaminates the general air.

3. Grinders using the swing frame grinder in one plant
were exposed to a dust count of 102 million when the
exhaust equipment, which was not particularly effective,
was shut down. With the exhaust working, the count
was reduced to 31 million. The free Si0 2 content of this
dust was only 4 per cent, but the operators were in most
cases exposed to additional dust from near-by processes.

4. Machine molders, besides being exposed to general
air dustiness, were frequently found to be exposed to
process dust resulting from the careless application of
parting sand which is used to prevent the two sections
of the mold from sticking together, and from the careless
use of compressed air for cleaning off the molds. The
former negligence caused a count of 15 million obtained
at a distance of 10 feet from the process, and the latter a
count of 24 million at a distance of 25 feet from the
operator. The source of dust in the latter case was
largely from the sand-covered floor. In some plants a
portable, air-operated ejector used to remove loose sand
from the molds after they are closed represents another
source of considerable dust in the molding process.

5. Floor molders were exposed to less dust than ma-
chine molders, due to the absence of compressed air.
Their chief exposure was to general air dustiness, and to
any dust generated by pouring the molten metal into
the sand molds.

6. Sand slinger operators were found to be exposed to
a count of 84.6 million particles having a free Si02 con-
tent of from 10 to 75 per cent. This dust is generated
as a result of the high velocity at which sand is discharged
into the molds.

7. Hand core makers are exposed to dried dust arising
from the core boards in the process of removing the baked
cores from the ovens and in cleaning the boards. The proc-
ess of core making in itself shows no appreciable dust
hazard, since the sand is usually wet and the operators
are usually few in number and isolated from other
foundry processes.
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8. Machine core makers may be classified with hand
core makers.

9. Chippers are exposed to very little dust from their
work if the castings have been properly cleaned, but
counts ranging from 3 to 8 million, with a free Si02
content of 16 to 18 per cent, were found as a result of dust
produced by near-by operations, such as sand blasting
and snagging.

10. Brass melters, iron melters and steel melters were
exposed to a dustiness which varied in this study from
7 to 15 million, with a free silica content of about 7 per
cent. In the iron foundries the dust around the cupola
occurred when the blast was turned on. The steel and
brass melting furnaces were more often provided with
exhaust hoods, and the dust found was from other proc-
esses.

11. Cranemen, although working high above the usu-
ally assumed dusty air level, are nevertheless exposed to
dust in varying concentrations. During the process of
shaking-out they were particularly exposed. The con-
stant rise of heated air from furnaces, hot castings, ovens,
etc., brings with it small dust particles, and in one plant
a count of 14 million was found at the crane level, caused
by dust arising from three molds poured ten minutes
before and located nearly 60 feet away from the crane
cage.

12. Other foundry help includes “break-out” men,
dumpers, firemen and general labor. The dumpers and
break-out men, associated with the shake-out process,
are exposed to a direct dust hazard, while the others are
subject to varying exposures, depending on their position
in the plant and the general air dustiness. In the case of
small castings which are dumped on the floor, an average
count of 19 million was obtained, while in the case of
large castings, dumped from the flask by means of a
crane and battering rams, the counts ran as high as 30
million particles containing 40 to 55 per cent free Si02 .

By applying a constant stream of water to the flask and
on the floor during the shake-out process by this latter
method, a reduction to a count of 12 million was obtained.
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Table 4, following, records the individual characteris-
tics of the twelve foundries examined. The plants are
identified by code, and the data from which the table
was compiled were obtained by means of the survey
above referred to. To enable a comparison to be drawn
between these shops and the entire foundry industry,
the statistical totals of the characteristics found in the
227 establishments in Massachusetts are also given.



1934.] HOUSE —No. 1350. 39

S-

C3S

T3o3

£

X

£ £

mmm >—* m
m m

3 M
02
IIm

*>.

W.02
tn

W»-Wa3!?hh

O £



HOUSE — No. 1350. [Feb40

£

2 ®

< 10 05 ■*<
” g

“ S g >.

« 5fe s
0)

© o

_

-

_

gc
"to a <5 o-2
>

£ > d a2 -ri ? o > ® C• • • o £ g •§
C cfl >rj d So ttJi -a a -o .2* §

. . . ro C T 3 C u CrtC 3 *

jglaacal'So ‘
<

‘ S'®
S J | 8 « g

-M -Ti *> > •=•

c C C 3*; 3 3 3 3t -s S 'X3 si
> >* >»o-5 « «s 05 03 a.® C £ 9 J?CsW tj®£E-.hE-'HcQ!S ® S & £ 5 c,

g E £ og £ S * Z
Vn& «Qqh «* °

-3 73 H
Psh Pm fe fe &-I 5 -M 8S

O O th h a

j
w

H

OOjjOoO
B SS Sss°°° ZS. s

£h £h £h Jx £h eoTromooffl

Hz



1934.] HOUSE —No. 1350. 41

Certain Plants Described.
Additional information obtained by the Commission

in regard to several of the plants listed is discussed below.
Plant G, a steel foundry making large castings, does

the bulk of its work by means of machines, cranes and
conveyors. Its efforts at dust control consist of good
housekeeping, oiling the floors, the use of an almost non-
siliceous parting sand, the use of approved sand-blast
apparatus, steel abrasive, positive-pressure air helmets;
for blasting, and the provision of all employees with,
respirators of an approved type. In the shake-out
process at this plant the sand runs down through a grat-
ing in the floor to a conveyor which carries it to the sand
preparation room for re-use.

Plant K is an iron foundry in which the size and type
of castings vary considerably. Two characteristics at
this plant in relation to reducing the plant dustiness are
worthy of mention. They are the general good house-
keeping and the performance of shake-out work at night
in order to avoid this source of dust during the time that
the molders are at work.

In Plant P, an old iron foundry which produces stoves,
was found an item of poor operation through which the
molders are unnecessarily exposed to dust. These op-
erators prepare the molds in the morning and begin to
pour in the afternoon, shortly after which the shake-out
men begin to dump, thus exposing not only themselves
but the molders as well to the dust of this process.

Plant 88, one of the four Taunton plants studied, is
also a stove foundry. This establishment is distinguished
by the fact that all extremely dusty processes, such as
sand blasting, chipping and shake-out work, are either
isolated or done at night. An exception was found in
the case of a single sand-blast room which had no door
and exposed near-by enamel workers to the dust of the
process.

Plant T, housed in a large, high-ceilinged building,
handles iron, brass and aluminum castings. Charac-
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teristics of this plant are the efficient exhaust systems
on the tumblers and grinders, the mediocre housekeeping,
and the fact that this concern has had dust counts made
and plans to have them repeated in the future.

Plant U is an iron, steel and brass foundry which makes
castings of all sizes and types. It was noticed that the
floor is kept fairly clean, that the grinding is done on
wheels equipped with approved exhaust systems, and
that the shake-out work is done at night to avoid exposing
the molders to the dust.

Plant Z is noteworthy as an iron foundry in that (1)
the work in the shake-out room is done by a sand-blast
man, assisted by a laborer, neither of whom wears any
protective device; (2) the sand-blast chambers, due to
faulty doors and the poor condition of the equipment,
emit quantities of dust; and (3) these two processes,
together with the sand chipping, create a general exposure
for the entire plant through lack of effective isolation.

From the data secured in this study, existing condi-
tions in Massachusetts foundries may be summarized as
follows:

1. General conditions in iron, steel and non-ferrous
metal foundries are practically the same.

2. There is an absence of effective isolation of the
particularly dusty processes, such as sand blasting, sand
chipping, sand preparation and shake-out work, resulting
in general air dustiness.

3. Poor maintenance of equipment and exhaust sys-
tems is frequently the cause of high dust exposures, both
in particular processes and in the general air.

4. The unnecessary performance of the shake-out
process during the day often exposes the molders and
other operators to excessive dust concentrations.

5. The careless use of compressed air in cleaning molds
and the careless application of parting sand create an
unnecessary exposure for molders who represent approxi-

Summary.
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mately 45 per cent of the employees in the foundry
industry.

6. Chippers are in most foundries isolated and, if the
castings are properly cleaned before reaching them, their
exposure is small.

7. Cranemen are subjected to a high dust exposure as a
result of poor general ventilation which allows the heated
dust clouds to rise to their breathing level.

8. By better ventilation and by wetting the floors and
molds during the shake-out process, material reductions
in the dust exposure of this process can be attained.

9. Among the 227 foundry establishments inspected -

(a) Only 12 per cent physically examine blasters on
hiring, 19 per cent examine them periodically thereafter,
and only 4 per cent X-ray them. (Blasters are transferred
to other occupations on the average of each six months.)

(6) Only 14per cent physically examine other employees
on hiring, 18 per cent examine them periodically there-
after, and 3 per cent X-ray them.

(c) Some precautions against the dust hazard are taken
by 32 per cent of the plants in sand conditioning; 8 per
cent of the plants in the shaking-out process; 35 per cent
of the plants in grinding: 47 per cent of the plants in
sand chipping; and 44 per cent of the plants as to settled
dust.

id) There are 704 stationary grinders in use, and 73
per cent of these are exhausted.

( e) There are 68 swing grinders in use, and 8 per cent
of them are exhausted.

(/) There are 177 mechanical riddles in use, and 1 is
exhausted.

10. The average condition of abrasive blasting equip-
ment is only fair, and 22 per cent of the establishments
afford no protection against the process, such as exhaust
equipment, air helmets or respirators.

11. General housekeeping in 4 of the plants is excellent,
in 49 it is good, in 126 fair, and in 46 poor.

12. Forty-three per cent of the foundries use some type
of dust-collecting apparatus.
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How Silicosis is Developed.

In the granite industry silica enters the lungs in the
form of dust, but only those particles below 10 microns
are believed to be harmful. Most of the dust particles
found in the lungs are 0.5 to 5 microns in size. Much of
this fine dust which is inhaled is removed by the pro-
tective mechanism of the upper respiratory passages,
namely, the hairy lining and the secretions of the nose,
pharynx, trachea (windpipe) and bronchi. In this way,
approximately 50 per cent of the inhaled dust may be dis-
posed of by expectoration and swallowing. As a result
of the investigation of the Bane granite industry by the
United States Public Health Service (1) it was assumed,
upon the basis of the studies of different groups of workers
exposed to various concentrations of dust, that 10 million
particles of granite dust containing approximately 35 per
cent of free silica per cubic foot of air could be tolerated
without great injury to the lungs over a long period,
that is to say, the individuals exposed in such an atmo-
sphere would develop only a mild fibrosis (hardening) of
the lungs and not sufficient to predispose to tuberculosis.
This finding was confirmed by Russell (2).

The fine dust particles which succeed in getting be-
yond the first barriers of defence of the upper respiratory
tract lodge in the ultimate divisions of the pulmonary
tree, the microscopic air sacs of the lungs. Here they
act as an irritant and set up an inflammatory process.
When this happens, however, certain “wandering cells,”
or “dust cells” as they are called, pass through the
fine membranous walls of the air sacs and attack the
dust particles, take them into their bodies, and pro-
ceed through the air sac wall back to the lymph channels

Effects of Working Conditions in the Granite and
Foundry Industries on the Health of Workers.

PART 11.

SECTION 1. GRANITE INDUSTRY

Note. Figures in parentheses refer to Bibliographyon page 112.
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and blood vessels that form the drainage system of the
lungs. In this manner an attempt is made by these
roving “dust cells” to free the lungs from these unwel-
come dust particles. In their journey these dust-laden
cells are retained in part in certain outposts of protection
known as lymph nodes (a tissue similar to adenoids in
back of the nose) along the course of the lymphatic sys-
tem in the lungs. These accumulations when large
enough take on the appearance of small rounded masses
or nodules, which give the characteristic appearance on
X-ray of the slowly developing type of silicosis.

If the dust deposit in the air sacs is small, these “dust
cells” are able to remove the dust successfully. If, how-
ever, the quantity of silica dust which has succeeded in
reaching the air sacs is inordinately large, or the exposure
prolonged for a long period of time, the well meaning
“dust cells,” either because their own number becomes
so large or because their motile power is impaired by an
overdose of dust (3), are unable to cope successfully with
the situation. The dust cells then congregate in the
lymph channels. Millions of cells are heaped up within
and alongside these minute avenues of traffic, and a traffic
jam, partial at first, becomes permanent. In this con-
gestion, or stasis, the silica particles are partially dis-
solved by the alkaline tissue fluids, the soluble silica
damages the adjacent tissues, and scar formation (fibrosis)
takes place. The resulting condition is known as silicosis,
and becomes in time both a great reactivating and pre-
disposing factor to pulmonary infections, especially tu-
berculosis (6, 7, 8, 9, 10, 11, 12, 13).

Definition and Classification of Silicosis.
In the above brief introduction the production of sili-

cosis was considered as much as possible in non-technical
language, and reference was made to only a small part
of the authoritative sources of knowledge on this subject.
A definition of this condition is now in order. Medically,
silicosis may be defined simply as a condition of the lungs
caused by the inhalation of silica dust. Lanza and
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Childs (14) in 1917 divided silicosis, on the basis of
X-ray studies, into three stages, namely, first, second and
third stage, denoting numerically the order of progres-
sion. In the present investigation it was thought ad-
visable to adhere to this orthodox classification which
has been generally adopted in the United States. It was
found necessary, however, because of the cross-section
nature of this study, to add two other classifications,
namely, “silicosis and tuberculosis” and “suspect sili-
cosis.” It is only fair to state in passing that most ex-
perienced observers at this time do not find this arbitrary
division into stages entirely adequate to cover all the
different phases of silicosis in different industries, and
this classification will undoubtedly be changed in the
near future to meet the newer knowledge on the subject.

From a legal point of view, however, neither the simple
classification given above, nor the division into stages, is
entirely adequate because the degree of disability, par-
tial or total, must also be considered. For this reason
the classification formulated by the Workman's Com-
pensation Act of Ontario, which is an adoption of the
classification of the South African Board, is given below.

A person shall for the purpose of this act be deemed to have or to
have had silicosis.

1. In the ante-primary stage, when it is found by the Board that
the earliest detectable specific physical signs of silicosis are or have
been present, whether or not capacity for work is or has been impaired
by such silicosis.

2. In the primary stage, when it is found by the Board that defi-
nite and specific physical signs of silicosis are or have been present,
and that capacity for work is or has been impaired by that disease,
though not seriously and permanently.

3. In the second stage, when it is found by the Board that definite
and specific physical signs of silicosis are or have been present, and
that capacity for work is or has been seriously and permanently
impaired by that disease, or when it is found by the Board that tuber-
culosis with silicosis is or has been present.

The Canadian anti-primary stage corresponds to the
first stage; the primary stage, to the second stage; and
the second stage, to the third stage of the American
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classification. It should be pointed out that in Ontario
a board decides on the individual merits of each case,
whether or not silicosis is present, and, if present, if
disability is also present. It is to be noted that for legal
purposes an anti-primary stage (American first stage
silicosis) when complicated with tuberculosis becomes a
second stage silicosis (American third stage).

Course of Silicosis.
There is no evidence that silicosis once established

tends to retrogress or becomes amenable to medical cure.
On the contrary, there is much evidence that silicosis is
likely to progress and eventually lead to pulmonary
tuberculosis, even after the individual is removed from
further exposure to siliceous dust. No information was
made available on this important question as a result
of the cross-section study covered in this report. A much
more intensive study would be required over a more pro-
longed period of time than was possible in this investi-
gation of the granite and foundry industries. There are
authoritative opinions published on this subject by
competent observers, and some of these are cited here.

A. E. Russell et al. (15) gives 18 case histories of granite
workers who had been in the granite industry from 10 to
39 years, then left for various other occupations in non-
dusty trades. The number of years away from dust varied
from 3 to 20 years (mean 8.6 years). Fifteen of these
developed silicosis and tuberculosis, 2 had silicosis, and 1
silicosis with suspect tuberculosis. Of the 15 who had
silicosis and tuberculosis, 12 died from silicosis and tu-
berculosis. Russell makes the significant statement that
the examining physician, after considering the patients’
histories, consulting their private physicians and study-
ing the cases, was of the opinion that they had grown
progressively worse in a similar manner as had the cases
who remained in the industry. The South African inves-
tigators (16), Britton (17), Tattersall (18) and others
have published similar opinions.

The paragraphs given above are not meant to be in any
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sense exhaustive of the problem of silicosis, which has
aroused an increasing amount of interest throughout the
civilized world, and especially within the past decade in
this country. A wealth of literature has accumulated on
the experimental, engineering and medical phases of the
problem, which is only natural in view of the enormous
importance of the condition as a more or less necessary
risk of certain lines of commercial development in an in-
dustrial civilization. Further reference will be made to
this literature time and again throughout this study. In
the succeeding paragraphs will be presented the pertinent
data which were obtained as a result of this investigation
of the granite and foundry industries in Massachusetts
by the Industrial Disease Commission in the summer of
1933. The medical phase of this study was conducted by
the clinic group of the Division of Tuberculosis in the
Department of Public Health, and the data were recorded
in code on a history sheet (see page 114). In addition
to the medical history, an examination was made of the
chest, including an X-ray examination, and a sample of
sputum was obtained from each worker examined.

Possible Factors Influencing Disability.

Analysis of the data on the granite industry will now
be considered. First will be taken up the possible factors
which may have some influence in the development of
silicosis. These in order are: number examined, nation-
ality, number of years in the industry, occupation, age,
and the dust concentration in the environment in which
the work is carried on.

Number of Granite Workers Examined by Towns.

In Table 1 the number of workers is given by towns
rather than by plants because the number of establish-
ments, especially for Quincy and Milford, is too small for
statistical analysis. One plant each was examined in
Fitchburg and Westford, and the name of the town is
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therefore synonymous with the plant. The men in Lowell
were usually employed in the plant in Westford, but were
unemployed at the time of the examination. Of the total
number of 1,591 granite workers in these towns, 961, or
60.3 per cent, were examined and may be considered a
representative sample of the industry. The environ-
mental conditions under which these men work are given
elsewhere in this report.

Table 1. Number of Granite Workers Examined by Towns.

Number of Number Per Cent
Town. Workers. Examined. Examined.

(1) (2) (3) (4)

Quincy 822 399 48.7
Milford 259 87 32.6
Fitchburg;

........ 97 88 90.8
Westford ........ 363 363 100.0
Lowell 50 24 48.0

Total 1,591 961 60.3

Tables 2 and 3 give the distribution of the workers by
dust-count groups and by length of service for each town.
Fitchburg and Westford, it should be noted, each have a
much smaller percentage of workers in the relatively low
dust-count Groups B and C. Furthermore, it is shown in
Table 3 that the length of service for each dust-count
group is much shorter for Fitchburg and Westford. The
significance of this difference in distribution of workers
will become apparent when the results of the medical
findings are considered. When the high dust count and
the length of service are taken into consideration, the
towns in order of importance are Milford, Quincy, West-
ford and Fitchburg.
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Table 2. — Percentage of Workers in Each Dust-Count Group by
Towns.

Group A. 1 Group 8. 1 Group C. l Total.
Town. (2) (3) (4) (5)

(1)
Nura- Per Num- Per Nym- Per Num- Per
ber. Cent. ber. Cent. ber. Cent. ber. Cent.

Quincy ... 293 73.6 49 12.3 56 14.1 398- 100.0
Milford ... 68 78.2 12 13.8 7 8.0 87 100.0
Fitchburg . 34 38.6 35 39.8 19 21.6 88 100.0
Westford ... 112 29.2 210 54.6 62 16.2 384 3 100.0

Total . . 507 53.1 306 31.9 144 15.0 957 100.0

2 Includes 1, group not stated1 Median dust counts:
Group A, 40.4 million particles per cubic foot. 3 Includes 3, group not stated,
Group B, 17.1 million particles per cubic foot.
Group C, 8.9 million particles per cubic foot

Table 3. Distribution of Workers by Town, according to Length of
Service and Dust-Count Group,

Dust-Count Dust-Count Dust-Count
Group A, by Group B, by Group C, by

Length of Service Length of Service Length of Service
Town. (Years). (Years). (Years).

(1) (2) (3) (4)

i
Under in_o, 25 and Under 125 and Under in 04 25 and

10. 10_24- Over. 10. 10" 24 - Over. 10. 10“ 24 - Over.

Numbers.

All towns . . 125 210 172 175 83 48 67 45 32
Quincy . 43 140 110 12 21 16 5 26 25
Milford 9 22 37 6 2 4 1 5 1

Fitchburg 13 9 12 25 6 4 14 3
Westford 60 39 13 132 54 24 47 11 4

Percentagt

All towns. . 24.6 41.4 33.9 57.2 27.1 15.7 46.5 31

Quincy . . 14.7 47.7 37.5 24.5 42.8 32.6 8.9 46,4 44.6
Milford . 13.2 32.4 54.4 50.0 16.7 33.3 14.3 71.4 14.3
Fitchburg 38.2 26.5 35.3 71.4 17.2 11.4 73.7 15.8 10.5
Westford . 53.5 34.8 11.6 62.8 25.7 11.4 75.8 17.7 6.5

Length of service not stated for 1 in Group A, Quincy, and 1 in Group B and 2 in Group C,
Westford.
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Nationality of Workers Examined.
Table 4 shows the distribution of granite workers by

nationality. It will be noted that 89 per cent fall in the
Italian and Swiss, Native, French-Canadian and Finnish
and Swedish groups. The only investigator who insists
upon the existence of any relationship between race and
the incidence and severity of silicosis is Dr. Jarvis (19).
In the study conducted by Russell et al. (15) in Barre,
Vermont , no racial susceptibility was noted. Watkins -

Pitchford (20) could find no predisposition of race, age or
individual characteristics, except racial susceptibility to
tuberculosis. There is, however, a definite susceptibility
on the part of any one who enters the industry with a
tuberculous condition in the lungs, even though the tuber-
culosis may be clinically latent or inactive.

Table 4. Number of Granite Workers Examined by Nationality.

Number Per
Nationality. Examined. Cent.

(1) (2) (3)

Italian and Swiss 278 28 9

Native 327 34.0

French-Canadian ........ 83 8.6

Finnish and Swedish 168 17.5

Irish 9 0.9

Scotch 24 2.5
English 21 2.2

All others and not stated ....... 51 5.3

Total 961 99.9

Years in Occupation according to Dust-Count
Groups.

In Table 5 the workers are classified on the basis of the
number of years’ experience in granite, both by specific
occupation and by dust-count groups. This comparison
was found possible because in most instances the length
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of service in a particular occupation is identical with the
length of service in the industry. This is particularly
true for the pneumatic hand-tool cutters and other cutters
in dust-count Group A, who form a skilled trade with
exceptionally long service in the industry. Except for
some of the granite cutters who were employed in cutting
marble and other soft stone in Italy and on the Swiss
border before entering the granite industry, and an oc-
casional worker in the foundry industry, the workers were
not employed in other dusty occupations before entering
the granite industry. It will be shown later that both the
dust concentration and length of service play no incon-
siderable part in the development of silicosis. It can
only be assumed, of course, that the dust counts of the
groups under consideration were formerly the same for
the same occupations as they are today. For Group A the
median dust concentration is approximately 40.4 million
particles per cubic foot of air; for Group B, 17.1 million;
and for Group C, 8.9 million. (See Table 6.)
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Table 6. Median Dust Counts in Various Occupations.
—————————— j

Median Weighted
Number Dust Count Average

Occupation. of Men in Million of Median
Examined. Particles per Dust Counts

Cubic Foot. for Group.
(2) (3) (4)

Group A.Lathe operator ....... 3 60.0 1Pneumatic hand-tool operator
.... 417 47.0 ISurface cutter

....... 43 32.5 r 40.4
Carver or letterer ...... 45 25^6

Group B.Sand blaster ....... 7 21.8 ]
Other granite work ...... 258 17.0 !

Blacksmith
....... 40 17.0

Tool grinder
....... 3 17.0

Group C.
Sawyer 20 13.8 ]
Quarryman 48 10.0 I 0 nPolisher 54 77 r 8 y
Office 23 5.0 J

Table 7 shows the percentage of workers who have been
employed in the industry for less than 5 years, 5 to 9
years, and for 10 years and over by dust-count Groups
A, B and C. This is compared with similar dust-count
groups in the study at Barre, Vermont. The Barre
Groups A and B combined are similar to the Massachu-
setts grouping of occupations in Group A. Massachusetts
Group B is similar to Barre Group C, and Massachusetts
Group Cto Barre Group D. The similarity in the length
of service for the Massachusetts and Barre Groups A is
striking. The percentage of workers in these high dust-
count groups for periods of 10 years or more is 75 per
cent for Massachusetts and 79 per cent for Barre. The
Massachusetts Groups B and C have a much larger per-
centage of workers in the shorter length of service groups
(under 5, and 5 to 9 years) and therefore a correspond-
ingly smaller percentage of workers in the advanced length
of service group (10 years and over).
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Age Distribution of Granite Workers.
Table 8 and Fig. 1 are presented to bring out the rather

definite relationship which exists between age and length
of service for the workers in the granite industry. It may
be said that if to the weighted average of the number of
years in the industry is added the number 20, the ap-

figurf i

LENGTHOf
StIMCHKYTAfJ
/*OGHTED\
\ AVERAGE/

proximate age of the individual in the group can be de-
termined. Stated in another way, this means that if
the age of the worker is known, the average length of his
service in the industry can be deduced and, if the length
of his service in years is known, the age can be deduced,
by either subtracting or adding the number 20.

RELATION OF AGE OF GRANITE WORKERS
TO LENGTH OF SERVICE IN YEARS
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Medical History.

The names of the workers examined were not taken,
but they were given identifying numbers until the ex-
amination was completed. It so happened that just
about the time when this investigation was begun, a num-
ber of individuals employed in a foundry for years were
dismissed as a result of medical and X-ray examinations.
News of this had spread widely through the State and
quite naturally made some workers hesitant in submit-
ting to any examination, however worthy its objective.
When, however, it was explained to the men that names
would not be taken and individual reports would not be
made available either to the individual or to his employer,
the response was quite satisfactory. It was also believed
that this method of losing the individual’s identity would
also give more accurate answers to the questions asked
on the medical history, particularly as to present com-
plaints or symptoms. The medical history was recorded
in code by the examining physician. (See page 114.)
Information was obtained for age, sex, nationality,
marital condition and occupation (present and past in
granite), and the number of years for each occupation.
Separation as to the individual’s experience in granite in
and out of this State did not prove of practical value
because physical examination is not a prerequisite to
employment in Massachusetts, and it could therefore not
be determined whether an individual with silicosis had
incurred his disease outside of the State or within its
borders. If an individual’s experience in granite was not
confined to one occupation, the one with the longest
duration in years was taken as his occupation. A state-
ment wr as also obtained regarding known exposure to
tuberculosis. The past illnesses stressed were those ref-
erable to the chest, such as tuberculosis, pneumonia,
bronchitis, asthma, etc. The present complaints (or
symptoms) were confined to those usually referable
to the chest, namely, cough, expectoration, shortness
of breath (dyspnea), blood-spitting, chest pain, night
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sweats, fatigue, etc. Past respiratory disabilities were
appraised by the examining physician with regard to their
frequency, such as seldom or frequent, as the case might
be. It should be remembered in studying the medical
findings which are to follow, that the men examined were
all supposed to be well and were either at work or tem-
porarily unemployed as a result of the present industrial
depression. No attempt was made to examine workers
who may have been ill from some respiratory disease or
other cause at the time of this investigation.

History and Physical Signs.

In Table 9 the pertinent historical data are given for
each group as classified by the X-ray examination; 5.9
per cent gave a history of known exposure to tubercu-
losis. The number giving one or more “complaints” is
113, or 11.7 per cent of the total examined (961). It was
to be expected that the number giving the largest pro-
portion of complaints would be found, first, in the tu-
berculosis and silicosis group and, second, in the uncom-
plicated silicosis group. This was found to be true. The
113 men gave 155 complaints; of these complaints, 60
were cough with or without expectoration, 43 dyspnea
(shortness of breath), 19 loss of weight, 11 fatigue, 10
chest pain, 7 blood-spitting, 3 night sweats, 1 chills and
1 fever. Two workers had unmistakable symptoms of
active advanced tuberculosis at the time of examination
and wr ere advised to see their physicians. It has since
been reported that they have died from pulmonary tu-
berculosis and silicosis shortly after the examination was
made.
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Physical Examination.
In addition to the medical history, a physical examina-

tion was made of the chest. The chest expansion was
measured in inches by a tape measure. The physical
signs sought for are known medically as “dullness,”
which is elicited by tapping the chest, and “rales,” which
are noted by listening over the chest with the stetho-
scope. The physical signs were found to be very infre-
quent in this group as a whole, only 8 per cent. (See
Table 9.) Here, again, as was the case of the symptoms,
the greatest number with physical signs were found,
first, in the silicosis and tuberculosis groups and, second,
in the uncomplicated silicosis group. Rales were found
in 23.3 per cent in the silicosis and tuberculosis group,
against 9.6 per cent in the uncomplicated silicosis group.
The frequency of dullness corresponds very closely to
that of rales in these groups. The paucity of physical
signs, as well as symptoms, was not entirely unexpected
and only testifies to the unreliability of physical findings
in the diagnosis of silicosis and, indeed, even of com-
bined silicosis and tuberculosis. The findings as to chest
expansion are given in Table 10.
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Definite conclusions cannot be drawn from the data
on chest expansion presented in Table 10. It is, perhaps,
logical to expect that either advancing age or dust-
hardened lungs would tend to limit the chest expansion.
A combination of advancing age and dusty lungs should
limit the chest expansion to a greater degree than either
factor operating singly. The table, perhaps, does give
some hint of a tendency of the chest expansion to decline
slightly with advancing age (column 2). The decline in
chest expansion is, perhaps, more definite and rapid for
the silicosis and tuberculosis group (column 5). This
greater degree in limitation of expansion is undoubtedly
directly related to the silicosis in the first place, and to
the tuberculous infection in the second place. Except
for the negative group, however, which is the control
group, the numbers are too small for any conclusive
statistical inference, and the standard deviations are
indicated by +.

Silicosis among Granite Workers.
Diagnoses of diseases of the chest are usually based

upon the history of complaints as given by the individual,
certain physical signs found upon examination, the
X-ray appearance of the chest, and laboratory examina-
tion of the sputum. The complaints or symptoms, such
as cough, or even shortness of breath, and other com-
plaints, are at best, especially in industrial diseases, only
presumptive evidence of disease. The physical signs, if
present, are also only presumptive evidence. It very
often happens in diseases of the chest, such as tubercu-
losis, and silicosis as well, that no symptoms nor signs
are present; especially is this true in the early stages of
the disease. The paucity of symptoms and signs noted
in Table 9 therefore should occasion no surprise. Symp-
toms and physical signs, however, become very impor-
tant when the determination of actual disability is to be
made, but it was not the purpose of this study to deter-
mine actual or impending disability. For the purpose of
diagnosis, however, of all stages of silicosis or, indeed,
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tuberculosis, there is no method more accurate or satis-
factory than X-ray examination of the chest. The better
the film, the more accurate and certain the diagnosis,
and serial films are better still if they can be obtained.
The diagnosis and classification of silicosis in this study
were therefore based wholly on the X-ray appearance,
which is quite characteristic. Symptoms and physical
signs, when present, added confirmation to the X-ray
findings.

The X-rays were taken on the same day as the physi-
cal examination, with portable X-ray apparatus, by tech-
nicians attached to the clinic unit of the Division of
Tuberculosis. The films were developed immediately,
and, when necessary because of technical defects, retakes
were made. It was found necessary to discard only 71
films, or about 7 per cent, as not “readable.” The films
were later reviewed in consultation with Dr. H. K.
Pancoast (23) of Philadelphia and Mr. Homer Samp-
son of Saranac Lake, New York, both roentgenologists
with a national reputation in this field. Their advice
with regard to the classification of films was of inesti-
mable help to the investigators.

It was deemed advisable to adhere to the prevailing
methods of classification into numerical stages of sili-
cosis, namely, Stage 1, Stage 2 and Stage 3. It was not
at all difficult in most instances to group the films into
these three stages, the X-ray characteristics of which
it is not necessary to describe in this report. It should
be mentioned, however, that the characteristic nodu-
lar type of silicosis was the rule, rather than the excep-
tion, in the group of granite workers covered in this
report. The group classified as “suspect silicosis,”
122, or 12.7 per cent of the total, showed heavier trunk
shadows (fibrosis (?)) than normal; but as the charac-
teristic nodulations were either absent or not visible on
the X-ray film, it was thought best not to make a defi-
nite diagnosis of silicosis on the single film which was
available in most instances. The diagnosis of tubercu-
losis with silicosis was made when there were present
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masses of coalescent or conglomerate nodulations or
consolidations, in some instances with cavitation (9, 21,
22). Four of the five positive sputums which were
reported later from the laboratory were found to belong
in this group. Tables 11, 12, 13 and 14 show the dis-
tribution of silicosis by nationality, town, length of serv-
ice and dust-count groups.

Silicosis by Nationality.

Table 11 shows the various X-ray classifications ar-
ranged by nationality groups. Of the total number
examined (961), 138 had uncomplicated silicosis and
8 had silicosis with suspect tuberculosis, making a total
of 146 in all, or 15.2 per cent; 122, or 12.7 per cent,
were considered silicosis suspects; 73, or 7.6 per cent,
had silicosis complicated with tuberculosis; 9 uncom-
plicated tuberculosis and 4 tuberculosis with suspect
silicosis are included in the number 13, or 1.4 per cent,
under tuberculosis only; 4, or 0.4 per cent, were con-
sidered as tuberculosis suspects. In the negative group
of 603 workers are included 71 men as to whom a classi-
fication was not made, mostly because of unsatisfactory
X-ray films. If the 73 workers in the group “silicosis
and tuberculosis” are included with the uncomplicated
silicosis, the total number of silicosis found was 219,
or 22.8 per cent. From the point of view of nationality,
the Scotch, English and Irish are represented by too
small a number for statistical consideration. Of the
three remaining nationality groups the Italian and
Swiss, Finnish and Swedish, and French-Canadian
all show a higher percentage of silicosis than the native
group. Is this difference in incidence due to a racial
susceptibility to silicosis? The answer to this question
can be found by a careful perusal of Table 12, page
70.
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In Table 12 the four representative nationality groups
are compared by length of service and dust-count groups.
In this comparison the numbers on which the percent-
ages are based for each nationality must be taken into
consideration. A study of the table will make clear, we
believe, that it is not nationality per se that is the
decisive factor in the incidence of silicosis, but rather
a combination of two other factors, dust concentra-
tion and length of service in the industry.
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In Table 13 the marked difference in the distribution
of silicosis in the towns which were chosen as represen-
tative of the granite industry in Massachusetts is not
due to any marked difference in the occupational environ-
ment in the sheds, with the possible exception of West-
ford, where changes for the better have been only re-

FIGURE 2

PERCENTAGE OF SILICOSIS AMONG
GRANITE WORKERS ACCORDING TO

LENGTH OF SERVICE

cently instituted. The explanation is found rather in
the difference in the length of service and dust-count
distribution of the workers in these towns. The weighted
average of length of service in years for the total
number employed in Milford is 24 years; for Quincy,
22 years; for Fitchburg, 9.7 years; and for Westford,
10.6 years. Reference has already been made to the
marked difference in the distribution by dust-count
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groups and length of service in these towns. Table 13
and Fig. 2 show the distribution of silicosis by towns.
The number with silicosis, namely 219, includes 73
men with silicosis and tuberculosis. Further evidence
as to the influence of length of service and high dust
count in the production of silicosis is plainly seen in
Tables 14 and 15.

Table 13. Percentage of Silicosis by Town.

Weighted
Number Per Cent Average of

Tr»wM with with Length
Silicosis. Silicosis. of Service

in Years.
(1) (2) (3) (4) (5)

Westford 387 34 8.9 10.6
Fitchburg 88 12 13.6 9.7
Quincy 399 134 33.6 22.0
Milford 87 39 44.9 24.0

Total 961 219 22.8 16.0

In Table 14 the two first-stage cases of silicosis in the
under 2 years’ length of service group, and the one
second-stage silicosis in the 2 to 4 years’ length of serv-
ice group, are of especial interest. The two men with
Stage 1 silicosis were identified as Nos. 933 and 1052.
No. 933 is an Italian, 40 to 44 years old and a curb
cutter by occupation, with past occupation in non-
dusty industry. Curb cutting is not a particularly
dusty occupation and an explanation of this man’s
silicosis cannot be made. No. 1052 is a French-Canadian,
20 to 24 years old and a blacksmith. His past occu-
pation was given as non-dusty at the time of examina-
tion. He complained of a productive cough of 6to 11
months’ duration. The individual with Stage 2 sili-
cosis in the 2 to 4 years’ length of service group is No. 81.
He is a quarryman at present and is 40 to 44 years
old. His previous occupation was 2 to 4 years in a
foundry. He has pulmonary tuberculosis complicating
his silicosis and he complained of spitting blood. The
sputum examination was negative, however. The other
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point of interest to be observed is that, as the duration
of the service years lengthens, the proportion of silicosis
steadily increases. The greatest number with silicosis
(78) is found in the 25 to 34 years’ length of service group,
which corresponds with the age group 50 and over. (See
Table 8, columns 8 and 9.) This relationship is very
definite and significant.
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Table 15 and its accompanying Fig. 3 show quite de-
cisively, we believe, the two factors that exert the great-
est influence in the incidence of silicosis. These factors
are, first, high dust concentration and, second, length
of service in the industry. It should be recalled that

FIGURE 3

SILICOSIS AMONG GRANITE WORKERS
IN DUST-COUNT GROUPS ACCORDING

TO LENGTH OF SERVICE

dust-count Group A is the high dust-count group with
a mean of 40 million dust particles per cubic foot of air,
and consists mostly of cutters. (See Table 6.) The in-
cidence of tuberculosis in the workers examined will now
be considered.
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Table 15. Silicosis in Bust-Count Groups, according to Length of
Service.

Number Examined.

Length of Service in Years.
Dust-Count Group. ~ ' Total.

(1) UNDER 10. 10-24, 25 AND OVER. (5)

(2) (3) (4)

Group A 125 210 172 507

Group B .
...

175 83 48 306

Group C 67 45 32 144

Total 367 338 252 957 ‘

Cases of Silicosis.

Length of Service in Years.
" Total.

UNDER 10. 10-24. 25 AND OVER.

Dust-Count Group. i ...

(2) (3) (4)
(1)

Num- Per Num- Per Num- Per Nura- Per
her. Cent. ber. Cent. ber. Cent. ber. Cent.

Group A .... 6 4.8 67 31.9 108 62.8 181 35,7

Group B ... 8 4.6 9 10.8 i 10 20.8 27 8.8

Group C 4 6.0 5 11,1 2_ 6 3 11 7 6

Totol
.... 18 IT 81 j 23.9 120 47.6 219 22.9

One in Group A, 2 in Group B, and 1 in GroupC, not stated,

Silicosis and Tuberculosis.
Lungs which have been hardened (or fibrosed) as

a result of the inhalation of fine dust containing silica
sooner or later become a fertile field for the growth of a

variety of bacteria which may find lodgment there.
The most frequent and most serious of these infections,
at least for the granite cutters, is tuberculosis. The asso-

ciation of silicosis and tuberculosis may become so in-
timate that, in the advance stages, it is sometimes im-
possible to distinguish one from the other oi tell which
one precedes the other in the course of the development
of this complex and serious disease. It is known that



HOUSE —No. 1350. [Feb.78

the tuberculous infection does not become manifest
early in the industrial life of the granite workers, par-
ticularly the granite cutters. On the contrary, tuber-
culosis begins to give symptoms rather late in their in-
dustrial life and seems to be affected in the same way
by the identical factors which we have found to stand
out so prominently in the development of silicosis,

FIGURE 4-

PERCENTAGE OF TUBERCULOSIS
AMONG GRANITE WORKERS ACCORDING

TO LENGTH OF SERVICE

PfRCEMTAGE

namely, the environmental dust concentration and
length of service. To these two factors, of course, must
be added exposure to tuberculous infection. That
ample opportunity exists in the sheds for contact with
the tubercle bacillus is shown by the sputum analysis
which was a routine part of the examination in this study.
It was found on the basis of examination of one speci-
men of sputum for each one examined who showed
evidence of tuberculosis, either as a result of physical

LENGTH OF SERVICE IN YEARS
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examination or the X-ray classification, that 5.5 per
cent of the workers with tuberculosis had positive spu-
tum for tubercle bacilli. Had it been possible to obtain
multiple sputum specimens, the proportion positive would
unquestionably have been higher. Tables 16, 17 and 18
give pertinent data regarding tuberculosis in the granite
industry. The data are classified by towns, by length
of service (from which age can be computed), and by
dust-count group.

In Table 16 the explanation for this difference in the
distribution of tuberculosis in the towns is the same
which was given for the difference in the distri-
bution of silicosis for the same towns, namely, the
difference in the distribution of workers in the various
dust-count groups and the length of service in years.
It is of some interest to note, also, that the percentage
of positive sputum was greater for Milford, where it
was 14.5 per cent, against Quincy’s approximately 2
per cent; Fitchburg had one positive sputum and West-
ford gave no positive sputum cases. The sputum analy-
sis was based, it should be recalled, on only a single
specimen from each worker examined and is regarded as
entirely inadequate for any final conclusion with regard
to this important phase of tuberculosis.

Table 16. Percentage of Tuberculosis by Towns.

Weighted
XT , Number Per Cent Average of

Town IN umber with Tuber- with Tuber- Length ofExamined. culosis culosis. gervice
in Years.

(1) (2) (3) (4) (5)

Westford ..... 387 6 1.6 10.6
Fitchburg ..... 88 7 8.0 9.7
Quincy ..... 399 52 13.0 22.0

Milford 87 21 24.1 24.0
Total 961 86 8.9 16.0

In Table 17 the one individual in the 2 to 4 years:
length of service group who has silicosis and tubercu-
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losis was identified as No. 81 and was described else-
where in this report. Although the numbers involved
are small, nevertheless this table shows a definite trend
which may be expressed as follows: the longer the length
of service, the greater the chance of the individual worker
to develop tuberculosis. It is significant to observe
that the greatest number with tuberculosis is found in
the advanced length of service group 25 years and over
(columns 8 and 9), which is exactly the service group
where the greatest number of workers with silicosis is
found. (See Table 14, columns 8 and 9.) Service group
25 years and over corresponds, as we have already ob-
served, to age group 50 years and over. In the general
population, the peak of both the tuberculosis morbidity
and mortality is in a much younger age group. It is
this late incidence, as well as the delayed mortality of
tuberculosis among silicotics, as will be shown later, that
shows silicosis to be such an important predisposing
factor in the development of tuberculosis.
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Table 18 is even more illuminating and shows, in
addition, the role played by dust concentration in the
development of tuberculosis. In the high dust-count
Group A, 15 per cent have tuberculosis, against 2.6 per
cent for dust-count Group B and 1.4 per cent for dust-
count Group C. When this is considered from the point
of distribution by length of service in years, it is seen
that, of the 172 men examined in dust-count Group A
who have worked 25 years and over, 52, or 30.2 per cent,
had tuberculosis, compared with 11 per cent in the 10 to
24 years’ service group.

Table 18. Tuberculosis 1 in Dust-Count Groups according to Length
• of Service.

Length of Service in Years.
| Total.

UNDER 10. 10-24. 25 AND OVER. (5)
Dust-Count Group. (3) (4)

(1)
Num- Per Num- Per Num- Per Num- Per
ber- Cent. ber. Cent. ber. Cent. ber. Cent.

Group A ....-- 24 11.4 52 30.2 76 15.0
Group B .... j 2 1.5 3 3.6 3 6.7 | 8 2.6
Group C | 15 - - 1 3.1 2 1.4

Total .... 3 8.2 27 8.0 56 22.2 I 86 9.1

1 This group consists of 73 cases of tuberculosis and silicosis, 9 of tuberculosis only, and 4
of tuberculosis with suspect silicosis.

See Table 15 for numbers examined.

Mortality among Granite Workers as Indicated on
Death Certificates.

It has been observed from the data presented thus
far that the granite industry contributes a comparatively
large number of individuals who develop tuberculosis.
It will now be shown that the final cause of death in a
large percentage of granite workers is tuberculosis also.
Transcripts were made of the death certificates for all
deaths among granite workers occurring in Quincy,
Milford and a scattering of towns for the years 1921-32,
inclusive. Correction was made for resident deaths
occurring outside of these towns. These places were
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considered as most representative of the granite indus-
try in Massachusetts. Information was obtained con-
cerning |age, nationality, occupation and primary and
secondary causes of death.

Because it was not possible to determine the actual
number of granite workers living in these communities,
the specific tuberculosis death rate for the group could
not be determined. With the number of deaths from

FIGURE

TUBERCULOSIS AMONG GRANITE
WORKERS BY DUST-COUNT GROUPS
ACCORDING TO LENGTH OF SERVICE

tuberculosis and total deaths from all causes among
granite workers determined, it was, however, easy to
measure the proportion of deaths from tuberculosis
among such workers, and to compare that ratio with
the ratio of tuberculosis deaths among all males of cor-
responding ages. Although proportionate mortality is
not an altogether reliable index of the mortality from a
given cause, it does give a fair measure of the relative
importance of different causes of death in given popula-
tion groups.

LENGTH OF SER.VICE IN YEARS
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Table 19 and its accompanying Figs. 6 and 7 show the
proportionate mortality from tuberculosis for specific
occupations in the granite industry. For comparison,
data are also included for the male population 20 years
and over for the State as a whole for all forms of tuber-
culosis. The proportionate mortality for tuberculosis
among cutters, it will be observed, is 43.9 per cent, and

FIGURE 6

PER. CENT
40

among tool sharpeners, 14.8 per cent, while for males
20 years of age and over the proportion is only 7.5 per
cent. Of special interest here, in addition to the most
obvious contrast between cutters and tool sharpeners,
is the high percentage of “manufacturers,” a group of
employers largely made up of persons who had formerly
been granite workers, chiefly cutters, and therefore pre-
viously exposed to large amounts of granite dust.

PERCENTAGE OF DEATHS IN GRANITE
WORKERS BY VARIOUS CAUSES
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For Quincy and Milford, however, the Granite Cut-
ters’ International Association had records of the num-
ber of cutters and of deaths among members of the
organization. In cases of death occurring outside of the
State, certified copies of death certificates were on file.
For deaths occurring within the State, the union records

FIGURE 7

CUTTERS
PER.CINT
MORTALITY

were checked against the original death certificates.
Table 1 20 was prepared from these data, showing the
specific tuberculosis death rate per 100,000 cutters for
both of these towns. It is recognized that the number of
granite workers in this group is too small to have a stable
death rate, but the figures obtained give some measure
of the great excess mortality from tuberculosis in granite
workers.

ACCORDING TO OCCUPATION. COMPARED
WITH ALL MALES 20 YEARS AND OVER

PROPORTIONATE MORTALITY FROM
TUBERCULOSIS IN GRANITE WORKERS
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Table 20. Tuberculosis Mortality Rales per 100,000for Quincy and
Milford Union Cidters Only, by Years, 1921-32.

Tuberculosis
Combined Number of Death Rates

Year. Union Deaths from per 100,000Membership Tuberculosis. Cutters
U Males 20 Years

and Over.
(1) (2) (3) (i) (5)

1921 .... 920 10 1,087 141
1922 .... 774 14 1,809 145
1923 .... 833 9 1,080 133
1924 .... 824 6 728 133
1925 ... 796 11 1,382 125
1926 .... 768 6 781 133
1927 .... 822 11 1,338 120
1928 .... 790 6 759 114
1929 .... 773 8 1,035 108
1930 .... 778 6 771 106
1931 .... 722 13 1,801 99
1932 .... 715 9 1,259 88

Total 9,515 109 1,146 112

It is popularly supposed that certain racial groups
contribute more tuberculosis deaths and therefore more
tuberculosis cases than other races. As far as can be
judged from Table 21, nationality by itself does not
seem to play any more significant role in an environ-
ment with high dust concentration than it does among
the population in general. The opportunity for intimate
association with open tuberculosis is apparently more
important than race.
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Table 21. Percentage of Deaths from Tuberculosis among Granite
Workers by Nationality, 1921-SS.

Nationality. Deaths from Deaths from D^MhsfromAll Causes. Tuberculosis. Tuberculosis.
(1) (2) (3) (4)

Scotch ...... 57 36 63.2
Finnish ...... 36 20 55.5

Italian ...... 114 54 47.3
English 21 9 42.8
Native ...... 50 19 38.0

All others 11 4 36.3

Swedish ...... 34 10 29.4

Irish ...... 36 10 27.8

Canadian .....
21 5 23.8

Total 380 167 43.9

Table 22 and its accompanying Fig. 8 show the pro-
portionate tuberculosis mortality by age groups. The
percentage declines rapidly with age in the control group,
which is made up of males 20 years of age and over. The
curve described for granite workers is altogether unlike
that for the control group. Starting at the beginning of
industrial life with a proportion less than for other males
in the 20 to 29 year age group, the'curve rises very rapidly
until it reaches its peak in the 40 to 49 year age group.
After this peak is reached, there is then also a decline,
but during the rest of life the proportion is for every
age group always above that of the control group.
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Table 22. Proportionate Mortality from Tuberculosis among Granite
Workers and Males 20 Years of Age and Over by Age Groups,
1921-32.

Granite Workers, All Malb^“b
Years and

Percent- Percent-
Age Group (Years). tw+v,c Deaths age of Deaths age of

fmrn All from Deaths f a’i, from DeathsCaua4 Tuber- from Causes Tuber- from
culosis. Tuber- ‘ culosis. Tuber-

culosis. culosis.
(1) (2) (3) (4) (5) (6) (7)

20-29 5 1 20.0 12,924 3,889 30.1
30-39 24 9 37.5 19,066 4,532 23.8
40-49 82 44 53.7 29,132 4,299 14.8
50-59 158 72 45.6 44,377 3,116 10.4
60-69 168 52 30.9 57,712 1,927 3.3
70 and over ... 107 9 8.4 79,212 667 0.8

Total .... 544 187 34.4 242,423 18,430 7.6

Trend of Mortality among Granite Cutters, based
on Death Rates.

It is of some interest to determine whether, in the face
of the well known decline in the mortality from tuber-
culosis among the general population, the same holds
true for granite cutters. Does the rate for cutters re-
main consistently high, as suggested by Fig. 9 ? Is there
any significant decline, or is there a material increase?
The studies conducted in Barre, Vermont (15), to which
reference has already been made, show a significant
and even an alarming rise. Is this true also for Massa-
chusetts? The specific rates for Table 20 were calcu-
lated, on the basis of known population actually exposed,
from figures supplied by the home office of the inter-
national cutters, union for Quincy and Milford, and
from the records of the death certificates. The data
have been carried back to 1921 and are compared with
rates for 100,000 males 20 years of age and over for the
State as a whole. The result is interesting. Table 20,
as well as Fig. 9 which accompanies it, shows a con-
sistently very much higher rate, approximately 10 to
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FIGURE 8

PROPORTIONATE MORTALITY FROM
TUBERCULOSIS BY AGE GROUPS IN
GRANITE WORKERS AND IN MALES

20 YEARS AND OVER

GRANITE WORKERSPERCENT
MALES TO YEARS AND OVER.

MORTALITY

AGE IN YEAR.S
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1, for granite cutters than for the control group. The
males 20 years of age and over show a definite and sig-
nificantly persistent decline since 1921. This decline is

not evident for the cutters. On the other hand, there
does not appear to be any significant rise. In this respect
the situation in Massachusetts appears to be different
from that of Barre, Vermont.
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Table 23. Proportionate Mortality from Tuberculosis among Granite
Cutters in Quincy Only, by Four-Year Periods, 1897-1932.

Deaths Deaths Percentage of Males 20Pour-Year Period. from from Deaths from Years of AgeAll Causes. Tuberculosis. Tuberculosis. and Over.
(D (2) (3) (4) (5)

1897-1900
... 82 35 42.7

1901-1904 ... 81 39 46.9
1905-1908 ... 89 37 41.6
1909-1912

... 77 36 46.7
1913-1916 ... 81 43 53.1
1917-1920 ... 100 44 44.0
1921-1924

... 55 34 61.8 9.1
1925-1928 ... 48 26 54.2 7.7
1929-1932 ... 65 25 38.5 6.2

Total
... 678 319 47.1 7.6

Table 23 shows the proportionate mortality for tuber-
culosis for Quincy cutters only, by four-year periods
beginning with 1897. Data for the years 1897 to 1906,
inclusive, were taken from chapter 16, “Tuberculosis
among the Granite Cutters of Quincy,” by John A.
Gordon, M.D., in a volume on “Tuberculosis in Massa-
chusetts,” edited by Edwin A. Locke, M.D., published
in 1908. This table shows, again, a consistently high
proportionate mortality for Quincy cutters, but no
obvious increase. A comparison is also made with the
male population 20 years of age and over for the years
1921 to 1932, inclusive. It is quite evident that the pro-
portion for granite cutters is very much higher than for
the control group. In this connection, however, it should
be remembered that during the period under considera-
tion tuberculosis as a cause of death fell from first to
sfeventh place in Massachusetts. As this relative de-
cline of tuberculosis was due in part to marked increases
in the heart and cancer death rates, a sustained propor-
tionate mortality from tuberculosis is equivalent to some
increase in the specific tuberculosis death rate.
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That a condition injurious to health in the stone cut-
ters’ trade and in mining has been popularly known to
exist for a long time is shown by such expressions as
“miners’ phthisis” and “stone cutters’ consumption”
among the workers themselves. The realization that
silicosis, similar in nature if not in extent, existed also in
the foundry came suddenly in the United States in the
years 1929 to 1930.

In 1929 the United States Public Health Service pub-
lished an excellent monograph, “The Health of Workers
in Dusty Trades,” which has been referred to in the
granite section of this report (15). Though this bulletin
specifically reports on the condition of granite workers
in Barre, Vermont, the title fortunately was broader and
suggested, by inference at least, that similar hazards
might be found in other dusty trades. About this time
the National Safety Council authorized a committee of
six, headed by Dr. Leonard Greenburg of the United
State Public Health Service, to investigate the sand-
blasting hazard in the United States. About Novem-
ber, 1930, the Wisconsin Industrial Commission notified
the industries of that State that, due to the increasing
number of silicosis claims filed, they were about to pub-
lish a code covering dust (also fumes, vapors, gases).
To represent the industries at the preliminary hearings
relative to the proposed codes, the Wisconsin Manufac-
turers Association appointed a committee of several
executives. This committee presented a program of re-
search which was accepted by the Industrial Commission.
The first part of this program was a preliminary survey
by an industrial engineer of a representative number of
foundries. As a result of the finding that there was
apparently a large amount of dust being created un-
necessarily in the process of manufacture, the survey was
extended to include twenty-one foundries, under the

SECTION 2. FOUNDRY INDUSTRY.

Introduction.
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direction of the hygiene department of a New York
insurance company. The report of this survey was not
published. What followed as a result of the survey,
however, is quite significant. A foundry was selected
as an experimental station to test out the practicability
of the suggestions for dust prevention that were outlined
in that report.

In March, 1932, Dr. Greenburg’s report was submitted
to a group of representatives from every national foundry
organization, which met in Chicago. Mr. E. O. Jones

decided that “if this report
by a committee in January,
foundry industry to serious

reports it was unanimously
were published as adopted
1932, it would expose the
and unjust penalties” (24).

of the investigation of the
also significant. One inter-
tablished a complete labora-

The immediate outcome
National Safety Council is
ested insurance company es
Tory for dust analysis. Later a ventilating engineer
was added. As a result of these activities, it was found
that dust could be reduced at its source by proper super-
vision, repair and maintenance of equipment already
installed. The interior of the foundry could then be
kept clean of loose dust by good housekeeping. To this
engineering service the same insurance company then
found it necessary to add an X-ray laboratory for the
examination of applicants for employment in the foundry
industry, and for periodic check-up examinations of all
employees. The physical examination is conducted
under the direction of a member of the United States
Public Health Service.

In Massachusetts the problem of silicosis in the foundry
was dramatically brought to a climax when forty-two
employees of a foundry were dismissed from employ-
ment as a result of a required medical and X-ray exami-
nation prior to extending insurance coverage under the
Workman’s Compensation Act. The question may now
be asked, what is the nature and extent of the dust
hazard existing in the foundry? It was to answer this
question that ten representative foundries were in-



HOUSE No. 1350. [Feb.96

*

*

eluded in this survey. The plants selected included
one large steel, iron and brass foundry in Everett;
one iron foundry in South Boston; two iron foundries
in Springfield; one iron and brass foundry in West
Springfield; one stove foundry in Watertown; and
four stove foundries in Taunton. Both the manage-
ments and employees gave us splendid co-operation,
which is here gratefully acknowledged. These estab-
lishments are listed in code, in Table F 1, with the num-
ber of employees in each at the time of the examination
and the number of workers who volunteered for the
examination. The total number employed in all estab-
lishments at the time of the survey was 2,140. Of this
number, 1,614, or 75.4 per cent, were examined, which
may be considered a good representative sample for the
industry as a whole in Massachusetts.

Table FI. Number of Foundry Workers Examined by Establish-
ments.

Number of Number Percentage
Establishment. Workers. Examined. Examined.

(1) (2) (3) (4)

G 152 140 92.1
K 354 353 99.7
P 215 142 61.0
T 93 78 83.8
U 283 250 88.3
Z 89 73 82.0
BB 579 421 72.7
CC 62 15 24.2
DD 200 99 49.5
EE 101 31 31.4
ZZ 12 12 100.0

Total 2,140 1 1,614 1 75.4

1 Forty-five not employed at time of examination were considered as employees of the
establishment at which they last worked, and these 45 are taken into consideration in both
number of workers and number examined.
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The method used in the foundry survey was the same
as employed for the granite industry, which has been
given in detail above. With few exceptions, the data
for the foundry are arranged in tables comparable to
those used for granite. For ready comparison, similar
tables have similar numbers, with the capital letter “F”
preceding the corresponding number in the foundry
table. A few of the foundry tables giving the most
pertinent data will be discussed in the text; the remain-
ing tables will be found in section 4 of this Part.

The foundrymen may be divided, for purposes of
study, into three groups. In the first group are workers
in the dustiest departments, where casting cleaning,
sand conditioning and shake-out work is performed.
This group, which is made up mostly of unskilled labor,
is exposed to a high dust concentration, with as much as
70 per cent free silica in some instances. Their length of
service in the industry is comparatively short. The next
group consists of molders with their helpers, cranemen
and melters. These workers are exposed to the general
air on the molding floor. The molders have had a long
apprenticeship, are skilled in their trade, and have an
exceptionally long service record in the industry; in this
respect they are similar to the cutters in the granite
industry. The third is a nondescript group of workers
in various other departments in the foundry. The
groups are given in Table F6. The median dust count
for Group A is approximately 32 million particles of
dust per cubic foot of air; for Group B, 14 million; and
for Group C, 5 million.

Method of Survey Used in the Foundry.

The Foundry Workers.
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Table F6. Median Dust Counts in Various Occupations.

Median Dust . , , , .

Number of Count in Million Average
Men Examined. Particles per Meehan Dust

Cubic Foot. Count for GrouP'
Occupatio:

(1

Group A
Sand chipper

Sand preparati'
Sand blaster .

Grinder

Shake-out
Cleaning re

Chipper

Group B

Molding floor
Craneman
Melter

(

Other foi
Core rooi

Table F la gives a summary of the X-ray findings of
the workers, by plants, in code. It will be observed that
in all the plants there were found 8.8 per cent with sili-
cosis and 2.6 per cent with silicosis and tuberculosis. If
the uncomplicated silicosis and silicosis with tubercu-
losis are combined, the result is 11.4 per cent silicosis in
the foundry industry against 22.8 per cent in the granite
industry. Uncomplicated tuberculosis in the foundry
was found to the extent of only 0.9 per cent against 1.4
per cent in the granite industry. The suspect silicosis
group, as has been explained, needs more study than
was possible in our cross-section survey and might
possibly give an additional number of definite silicotics.
The most significant fact to be observed in this table is
that, with the exception of plant “Z,” each establish-

Silicosis and Tuberculosis in the Foundry.
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ment yielded a certain proportion of silicosis and silicosis
with tuberculosis. The difference in the proportionate
yield in each plant is of interest, but is really of very little
significance, because neither the numbers involved nor
the factors operating in the production of these dis-
eases are exactly comparable for each plant. For plant
“Z,” for instance, where no definite silicosis was found,
the weighted average of service for all workers is 10.6
years, the lowest for all plants. Grouped by dust count,
the workers in plant “Z” are distributed as follows;
19.2 per cent in Group A, 65.7 per cent in Group B, and
15.1 per cent in Group C. For plant “T,” on the other
hand, where the mean length of service for the total
number employed is 14.3 years; the distribution by dust-
count groups gives 32 per cent in Group A, 52.6 per cent
in Group B, and 15.4 per cent in Group C.
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When, as in Table Fife, the workers are grouped by
occupation for comparison with the X-ray findings, a
very significant fact stands out, each occupation
yields a certain proportion of silicosis. The difference,
however, in the incidence of silicosis and tuberculosis
in each occupation is of little significance, as the num-
bers involved, with the exception of the molders, are
too small to draw definite conclusions. It is interesting
to observe (section 4, Table F 14) that, of the 5 workers
with silicosis in the short length of service group, 2 to
4 years, who were identified as Nos. 1870, 1555, 1563,
1508 and 1227, 2 are sand blasters, 1 a chipper, 1 a
grinder and 1 a laborer on the molding floor with 4
years’ exposure to the general air in the plant. Of par-
ticular interest is a finding in the molders of Group B.
The molders and their helpers showed an incidence of
14.5 per cent of silicosis, a proportion not unlike
that found for sand drippers and sand preparation
groups. Complicated silicosis, however, was found to
be more prevalent among the sand blasters, sand pre-
parers and drippers, with 13.3, 12.5 and 6.7 per cent,
respectively, against 3.4 per cent for the molding floor
group. It should be remembered that molders form a
skilled group with a particularly long service record in
the industry.



HOUSE — No. 1350. [Feb102

0000 0000o

8 8 8 BggB 8 g g

to
Z"3

o
to

e-

£

z 3̂

r- to
—I oO o

to

Mm S
P -5.0

S

O•<g
"qo

c o

’1

S!-0

o

?35 o
fts
t*! X; lzgtß

So>5 o
z-°

o
r, 55
rJo o cm"

CS f—l'Oo
o

m
Z"°m

-O
t—(

s
PQ
H

o© c
*3

M
5?

M

m m m



1934.] HOUSE —No. 1350. 103

o

o



HOUSE —No. 1350. [Feb.104

Table F 15 is a comparison of silicosis in foundry and
granite workers by length of service and dust concentra-
tion. These two groups, it must be pointed out, are not
exactly comparable. The median dust concentration is
higher for all of the granite groups, and the degree of sili-
cosis found is lower in the foundry groups. In the foundry
the proportion of Stage 2 silicosis was only 0.7 per cent,
against 7.6 per cent in granite. No Stage 3 silicosis was
found in the foundry, whereas 0.6 per cent was found in
granite. The median of service years in the foundry is
22.8 years for Stage 1 silicotics, and 23.6 years for Stage
2 silicotics. In granite the median of service years is 22.7
years for Stage 1 silicotics, and 30.4 years for Stage 2.
As would be expected, this table shows, for the foundry
as in the granite industry, the combined effect of dust
concentration and length of service. The incidence of
silicosis is, however, less frequent in the foundry, and it is
generally less in degree. An explanation for this may be
the more rapid turnover in the unskilled high dust con-
centration groups in foundries, and perhaps another factor,

pneumonia, an acute infection with a high mortality
rate to which foundry workers seem to be peculiarly suscep-
tible. Finally, in the foundries as a whole, the dust concen-
tration has been shown to be substantially lower than in the
granite industry. The larger proportion of silicosis in the
foundry Group B may be explained by the much longer
service record for molders. There is also, especially in the
well-defined cases, a difference in the X-ray appearance
of silicosis found in the foundry and granite workers.
The characteristic appearance of the film in the granite
worker is a coarse, nodular pattern, whereas in the
foundry worker the appearance is more of a lacy pattern,
or, as expressed by some, an “interstitial” type. If silico-
sis nodules are observed in the foundry workers, these
tend to be smaller, discreet and wT ell circumscribed, and
present a rather fine stippled effect.

Silicosis in the Foundry compared with Granite.
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Table FlB is a comparison of silicosis complicated with
tuberculosis in foundrymen and granite workers. Observe
how the percentage of tuberculosis among the workers
rises steadily for each dust-count group as the length
of service in years increases. This becomes particularly
noticeable in the advanced service group, 25 years and
over. The weighted average of years of service for the
foundry group with tuberculosis is 24.5; for the granite
workers it is 29.3. Of the 56 tuberculous foundrymen, 4,
or 7.1 per cent, had positive sputum, all in the silicosis
and tuberculosis group. It may be said, because of cer-
tain factors peculiar to the industry, such as more rapid
labor turnover for the high dust concentration group and
less dust concentration for the molders in the long service
group, that silicosis in the foundry develops less fre-
quently and to a lesser degree than in the granite industry
and does not lead to tuberculous disease to any large
extent in the industry as a whole. There is, however,
another infection pneumonia which attacks the
foundrymen, as will be seen in the mortality tables.

Silicosis and Tuberculosis in the Foundry Com-
pared with Granite.
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In Table F 19 there is a marked excess of deaths from
pneumonia in the foundry workers when compared with
the male population 20 years and over of the State. From
tuberculosis the mortality is approximately 50 per cent
above the expected proportion, but for pneumonia the
excess is almost 300 per cent that of the male population
of the same age group.

iportionate Mortality among Foundry Workers, by
Various Causes, 1921-32.

Table F 19. Prc

Foi
Wo:

Total
Deaths.

(2)

ses 153
110
52
52

108
475

Male
Granite Population
Workers. 20 Years

Foundry
Workers.

and Over.

Cause,

Percentage
of Deaths.

Percentage Percentage
of Deaths. of Deaths.

(1)

(5)(3) (4)

31.1Circulatory diseasi
Pneumonia .

32

8.58.123.1

7.634.4110Tuberculosis
Malignancy

Other causes

6.911.0

19.5

100.0 1100.0Total

Proportionate Mortality among Foundry Workers.

ous causes among granite workers, 44 deaths from
‘Other respiratory diseases.” For purposes of

1 In the proportionate mortality from vai

pneumonia were included in the heading
comparison with foundry workers, the “other respiratory” were divided into pneumonia
and other respiratory. In column 4of this table the “other respiratory” (11) are included
in “other causes.
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When the deaths from pneumonia are arranged by age
groups, as in Table F22, the striking fact is brought
out that, compared with the male population over 20,
the proportion of pneumonia deaths is consistently high
for every age group throughout the whole life period of
the foundrymen. This finding is in accord with published

FIGURE F6

mortality statistics, all of which record a high death rate
from respiratory diseases, particularly pneumonia. The
reason for this is at present unknown. Belt (6) advances
a most interesting theory. He believes that silicotics in
an advanced stage are apt to contract tuberculosis, while
those in the earlier stages of the disease are more apt to
be attacked by pneumonia, especially when the dust in-
halation is large in amount and when hardening of the

PERCENTAGE OF DEATHS IN FOUNDRY
INDUSTRY BY VARIOUS CAUSES

COMPARED WITH GRANITE INDUSTRY
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lungs is relatively slight or absent. The specific process
in the foundry which may be responsible for this excessive
mortality from pneumonia is at present unknown. It is
known that dust inhalation may be very copious among

FIGURE F 8

PROPORTIONATE MORTALITY FROM
PNEUMONIA BY AGE GROUPS IN FOUNDRY

WORKERS AND IN MALES 20 YEARS ANDOVER

those foundrymen occupied with sand blasting, sand
chipping, etc. The foundry workers are, moreover,
exposed to extremes of temperature, with rapid heating
and cooling of the surface of the body. They may also
be exposed to drafts.
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Conclusions.
In a representative group of granite workers in Massa-

chusetts, silicosis was found in 15.2 per cent; silicosis
complicated by tuberculosis in 7.6 per cent.

It was found that the incidence of silicosis and of sili-
cosis with tuberculosis is positively correlated with the
duration of the exposure and dust concentration.

Tuberculosis is the final cause of death in more than
one-third of all granite workers, a proportionate mor-
tality three times that in foundry workers and four times
that in all males of 20 years and over.

In a representative group of foundry workers in Massa-
chusetts, silicosis was found in 8.8 per cent; silicosis com-
plicated by tuberculosis in 2.6 per cent.

Silicosis in foundrymen is not only less frequent, but
is also less advanced in degree than in granite workers.
No cases of Stage 3 silicosis were found in the foundry
workers, and Stage 2 silicosis in only 0.7 per cent, against
7.6 per cent in the granite workers.

While there is an excess of tuberculosis deaths in the
foundry workers, pneumonia is the final cause of death in
about one-fourth of all the foundrymen.
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Fxan.in&tlon Coda

(1,2,3,4) Serial So X-Ray Nos.

(5) Place: (0) Everett (1) Quincy (2) Boston (4) Springfield and West Springfield
(5) Taunton (6) Milford (7) Chelmsford (8) Fitchburg (9) Lowell (x) Watertown

(6) Establishment—Department and Buildings
(7) Dust Count;

(8) Occupation Granite: (0) Office (1) Pneumatic Hand Tool (2) Surface Cutter(3) Carver or Letteror (4) Tool Grinder (5) Lathe Operator (6) Polisher(7) Sand Blaster (8) Sawyer (9) Blacksmith (X) Quarryman (A) Other S.Q.C. Worker
(9) Years in Occupation: (0) Under 2y (1) 2-4y (2) 5-9y (3) 10-14y (4) 15-19y

(5) 20-24y (6) 25-34y (7) 35y plus (A) N.S.
(10) Previous Occupation: (0) Office (1) Pneumatic Hand Tool (2) Surface Cutter(3) Carver or Letterer (4) Tool Grinder (5) Lathe Operator (6) Polisher(7) Sand Blaster (8) Sawyer (9) Blacksmith (X) Quarryman (A) Other S.Q.C. Worker
(11) Years in Prev. Occup.: (0) Under 2y (1) 2-4y (2) 5-9y (3) 10-14y (4) 15-19y

(5) 20-24y (6) 25-34y (7) 35y plus (8) Elsewhere in Mass. (9) Outside
Mass, (write in) (^)

(12) Occupation Foundry: (0) Molding Floor (1) Shake-Cut (2) Core Room (3) Sand Prepar-
ation (4) Melter (5) Cleaning Room (6) Sand Blaster (7) Grinder (8) Chipper(9) Sand Chipper (X) Craneman (A) Other Foundry Work

(13) Years in Occup.: (0) Under 2y (1) 2-4y (2) 5-9y (3) 10-14y (4) 15-19y (5) 20-24y(6) 25-34y (7) 35y plus (A) N.S.

(14) Previous Occupation: (0) Molding Floor (1) Shake-Out (2) Core Room (3) Sand Prepar-
ation (4) Malter (5) Cleaning Room (6) Sand Blaster (7) Grinder (8) Chipper
(9) sand Chipper (X) Craneman (A) Other Foundry Work

(15) Years in Prev. Occup.; (0) Under 2y (1) 2-4y (2) 5-9y (3) 10-14y (4) 15-19y
(5) 20-24y (6) 25-34y (7) 35y plus (A) N.S.

(16) Exposure (Tbc.): (0) None (1) Parents (2) Siblings (3) Grandparents (4) Children(5) Other Sources (6) Unknown

(17) Past Illnesses: (0) None (1) Pneua. (2) Bronch, (3) Asthma (4) Pleur. Eff,(5) Tbc. (6) Tbc, Susp. (7) Accidents at Work (8) Other Accidents(9) Claim, yes (X) Claim, none (A) Previous X-Rays

(18) Past Respiratory Disability; (o) None (1) Seldom (2) Frequent (A) N.S.

(19) Complaints (present); (o) None (1) Dyspnoea on exertion (2) Dyspn. s exertion(3) Cough S expectoration (4) Cough S expect. (5) Blood-spitting (6) Chest Pain(7) Night Sweats (8f Fatigue (9) Loss of Wt. (X) Chills (A) Fever
(20) Duration of Present Disability; (o) None (1) Under Bdy (2) 9-14dy (3) 15-30dy(4) l-2mo (5) 3-smo (6) 6-llmo (7) l-4y (8) 5-9y (9) 10-14y (X) 15-19y (A) 20y-f
(21) Nationality; (0) Colored (1) Italian &. Swiss (2) Native (3) French-Canadlan(4) Flnn-Swodish (5) Irish (6) Scotch (7) English (8) All others (A) N.S.
(22) Age; (0) Up to 20y (1) 20-24y (2) 25-29y (3) 30-34y (4) 35-39y (5) 40-44y(6) 45-49y (7) 50-54y (8) 55-59y (9) 60y plus (A) N.S.

(23) Sex; (1) Male (2) Female (A) N.S.

(24) Marital Condition; (1) Single (2) Married (3) Divorced (4) Separated (5) Widowed
(25) Chest Expansion (inches): (0) Less than 21n (1) 2-2,91 n (2) 3-3.91 n (3) 4-4.9in(4) 5-5.9in (8) 61n plus (6) Clubbing of fingers (A) N.S*
(26) Percussion; (0) Dull all over (1) Dull rt top (2) Dull rt mid (3) Dull rt lower(4) Dull left top (5) Dull left mid (6) Dull left lower (A) N.S.
(27) Auscultation; (1) B- rt upper (2) B- rt mid (3) B- rt lower (4) B- left upper

!«! mid (6), f" loft lower (7) 3+1:1 upPQr (®) B+rt («) B+rt low.(0) 3+left upper (X) B+left raid (A) B+left lower
(28) Rales without Cough; (0) No rales (1) All over-(2) Rt top (3) Rt mid (4) Rt low,(5) Left top (6) Left mid (7) Left lower (8) Heart murmurs present(9) Heart murmurs absent (A) N.S.
(29) Rales after Cough: (0) No rales (1) All over (2) Rt top (3) Rt mid (4) Rt lower(5) Left top (6) Loft mid (7) Left lower (A) N.S.
(30) Sputum; (0) Not Done (1) pos, (2) Neg, (3) Neg, on repeated exams, (A) N.S,

(31) May: (0) Nag. (1) sll. 1 (2) SU. 2 (3) Sll. 3 (4) Tbc. only (5) Other Pul. Ms.J only ( 7) Susp. Sll. (8) Susp, sil. and Pos. Tbc. (9) Sil. with Poa. Tbc.(X, Sll. with Susp. Tbc, (A) Not Stated,
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Table F2. Percentage of Workers in Each Dust-Count Group by
Establishments.

Group A. Group B. Group C. Total.
Establishment. (2) (3) (4) (5)

(1)
Num- Per Num- Per Nura- Per Num. Per

ber. Cent. ber. Cent. ber. Cent. ber. Cent.

G 33 23.6 57 40.7 50 35.7 140 100,0

K 100 28.3 109 30.9 144 40.8 353 100.0
P 7 4.9 36 25.4 99 69.7 142 100.0
T 25 32.0 41 52.6 13 15.4 78 100.0
U 65 26.0 134 53.6 51 20.4 250 100.0

7 4.9 36 25.4 99 69.7 142 100.0
25 32.0 41 52.6 12 15.4 78 100.0
65 26.0 134 53.6 51 20.4 250 100.0
14 19.2 48 65.7 11 15.1 73 100.0

52 12.4 143 33.9 226 53.7 421 100.0
2 13.3 12 80.0 1 6.7 15 100.0

16 16.2 62 62.6 21 21.2 99 100.0
24 77.4 7 22.6 31 100.0

3 25.0 7 58.3 2 16.7 12 100.0
317 19.6 673 41.7 624 38.7 1,614 100.0

Z

BB
CC
DD
EE

zz
Total

SECTION 4. SUPPLEMENTARY TABLES AND CHARTS.
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f

Table F 4. Number ofFoundry Workers Examined, by Nationality.

Number Per
Nationality, Examined. Cent

(1) (2) (3)

Native
Irish

622 38.5

129 8.0
98 6.1
90 5.6
59 3.7
33 2.0
32 2.0
30 1.9

521 32.1

Italian and Swiss
French-Canadian
Colored
English

Scotch .

Finnish and Swedish
All others

Total 100.0
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Table F 13. Percentage of Silicosis by Establishments.

Weighted
Average ofNumber Number Per Gen

Examined. si^i6 Length
of Service
in Years.

Establishment.

(1) (2: (3) (4) (5)

C 140 30 16.321.4

K
P

353 12.19.1

142 14 14.49

T
U

12 14.315.478

250 16 6.4 14.3

Z 73 10.6

BB
CC
DD
EE

421 43 15.010.2

15 9 60.0 25

16 16.299 18.1

31 11 35 21.5

ZZ 12 16.7 19.0

alTot 1,614 185 1 11 14.4

Includes 42 tuberculosis with silicosis and 3 suspect tuberculosis with silicosi
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Table F 16. Percentage of Tuberculosis by Establishments.

Weighted
m l Number PerCent Average of

Establishments. r-vomin . with with Length
Tuberculosis. Tuberculosis, of Service

in Years.
(1) (2) (3) (4) (5)

G 140 8 5.7 16.3
K 353 7 2.0 12.1
P 142 4 2.8 14.4
T 78 5 1 6.4 14.3
U 250 6 2.4 14.3
Z 73 - - 10.6
BB 421 15 2 3.6 15.0
CC 15 4 26.7 25.3
DD 99 4 2 4.0 18.1
EE 31 2 6 4 21.5
ZZ 12 1 8.3 19.0

Total 1,614 56 3.5 14.4

1 Two had positive sputum. 2 One had positive sputum.

FIGURE F 2

PERCENTAGE OF SILICOSIS
AMONG FOUNDRY WORKERS

ACCORDING TO LENGTH OF SERVICE

PERCENTAGE

LENGTH OT SERVICE IN YEARS
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Table F 20. Pneumonia Mortality Rates per 100,000 for Taunton
Holders Only, by Years, 1921-32.

~
. Pneumonia

TT ■„ Number of P£eT?fa Mortality
Ye-'r - Membership. §S£SS I»"}M.g3o Males WearsHolders. and Qver

1921 .... 318 2 629 103
1922 .... 329 2 608 137
1923 .... 340 2 588 158
1924 .... 394 5 1,268 117
1925 .... 383 1 261 146
1926 .... 379 1 263 146
1927 ....

336 4 1,191 117
1928 .... 307 1 326 131
1929

.... 298 -

- 163
1930 .... 280 2 714 120
1931 .... 258 -

- 124
1932

.... 226 1 443 112
Total 3,848 21 546 131

FIGURE F-4

PERCENTAGE501

40

30

:c

20

97
eG

°0 5 10 15 20 25 30 35
LENGTH OF SERVICE IN YEARS

PERCENTAGE OF TUBERCULOSIS
AMONG FOUNDRY WORKER ACCORDING

TO LENGTH OF SERVICE
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Table F2l. —Percentage of Deaths from Pneumonia among Foundry
Workers, 1921-S2.

T„tnl rwh- Pneumonia Percentage
Total Deaths. Deaths. „

from .
.Pneumonia

(2) (3) (4)

Nationality

1

Native 211 47 22.3
Irish 61 11 18.1
Polish 47 13 27.7 £

Canadian ..... 35 8 22.9
Portuguese 18 4 22.3

Lithuanian 17 4 23.5
Swedish ...... 17 8 47.1
All others 69 15 21.7

Total 475 110 23.1
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FIGURE F 9

PNEUMONIA MORTALITY
PER 100,000
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I. Silicosis Compensation Statistics.
As under the Workmen’s Compensation Act all claims

for disability due to silicosis and tuberculosis arising out
of employment must be passed upon by the Industrial
Accident Board, it has been possible to secure from the
records of the Board certain data on the frequency of such
claims and the conditions under which these diseases have
occurred. The following abstract of these figures is in-
cluded, not as a measure of the actual incidence of silico-
sis and tuberculosis in industry, but rather as an indica-
tion of the present magnitude of the problem and of the
increasing public consciousness of such a hazard.

Table SI. Allowed Silicosis and Tuberculosis Compensation Claims,
July 1, 1929, to June SO, 1933.

[Disabilities by year of onsetand fatalities by year of death.]

July 1, July 1, July 1, July 1,
1929, to 1930, to 1931, to 1932, to T. ,

June 30, June 30, June 30, June 30,Industry
1930. 1931. 1932. 1933

Granite:

Disability 24 27 20 13 84
Fatality l 5 8 9 4 26

Foundry:

Disability ...... 1 3 6 10
Fatality l ....... - - 1 1

All other: 2

Disability 7 8 4 3 22
Fatality l ...... 1 2 5 2 10

Total:
Disability 31 36 27 22 116
Fatality l 6 10 14 7 37

SECTION 5. APPENDICES.

Each case is recorded as a disability, and the fatalities are those cases subsequently fatal.
This group includes foundry cases occurring in establishments whose principal busine

is such that they are not classified as foundry establishments.
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Although disability in the granite industry seems to be
fairly constant during the period shown, it will be noticed
that claims are just beginning to come in from foundries.

Table S 2. Allowed Silicosis and Tuberculosis Compensation Claims,
July 1, 1929, to June 30, 1933.

[Duration of exposure.]

Granite Industry.

July 1, July 1, July 1, July 1,
t~v

. 1929, to 1930, to 1931, to 1932, to ™ ,
Duration of Exposure (Years). June’ 30t june ’3o, June 30, June 30. Total

1930. 1931. 1932. 1933

1 1Over 40

1 2611 930-40

6 6 6 6 2420-30

3 2 2 910-20

4 3 18Under 10
Not given 3 1 51

20 13 844Total

Foundry Industry.

11Over 40

30-40 11

20-30

1 1

1 4

1

10-20

Under 10
Not giver

3 6 10Total

All Oth

Over 40

30-40

20-

11410-20 .

Under 10 111

1Not
34Total

shments whose principal buaineThis group includes foundr
isified as foundry establishm

is
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disability is occurring in workers who have been employed
in the industry twenty years or over. This is particularly
true in the granite industry, and is consistent with our
findings in the group of granite cutters examined. It is
probable that the incidence in the group employed less
than ten years is due to especially heavy dust concentra-
tions, as in sand blasting.

It is unfortunate that more complete data on disability
are not available from the records of the Industrial Acci-
dent Board, but on account of insufficient staff it is not
possible even to index records of silicosis claims. Merely
to obtain the limited figures for this report required the
greater part of the time of ten special clerks for a period of
three week,

The Commission is not unaware of the theory quite
recently advanced in England 1 which places responsibility
for the causation of silicosis on the hydrated silicate of
aluminum and potassium, known as “sericite,” rather
than on the uncombined silica content of the inhaled dust,
generally regarded as the causative constituent.

No published comment on this theory is known yet to
have appeared and, although informal opinions have been
sought and received, it is impossible at the time of filing
this report to attempt an evaluation of its merits. The
Commission has, however, secured petrographic deter-
minations 2 including the sericite content of a number of
granite and foundry dusts and submits them as of possible
value in the further study of the etiology of the disease.

Milford Granite. - (Sample secured from settled dust
on timbers about twenty feet above working floor of
shed.) “The dust examined was very fine-grained with
most of the particles less than 20 microns. Of the total

In Table S 2 it will be seen that the greater part of the

11. Sericite.

The Minerals they CWilliam 11. Journal of Hy

London, Vol. 33, N.
Granite determinations by Cornelius S. Hurlbut, Jr., Harvard University, departmentof

mineralogy andpetrography; foundry determinations by Esper S. Larsen, Jr., and Cornelius
Hurlbut, Jr., Harvard University, department of mineralogy and petrography. Quot

tions are from their respective reports.
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sample, feldspar makes up about 60 per cent and quartz
about 30 per cent. The remaining 10 per cent includes
mica, hornblende and several rare minerals. In the ma-
terial less than 10 microns the minerals are present in ap-
proximately their above proportions, i.e., feldspar 60 per
cent and quartz 30 per cent. By count about 95 per cent
of the entire dust sample is less than 10 microns. Sericite
is extremely rare and makes up only a per cent or two of
the grains under 10 microns.”

Westford Granite. (Sample secured from dust in
primary separator of dust exhaust attached to rock drill.)
“Of the total sample feldspar makes up 75 per cent;
quartz, 20 per cent; and hornblende, mica, etc., 5 per
cent. The above proportions hold for the material less
than 10 microns as well as that above. Very few of the
particles are less than 5 microns. Little or no sericite is
present. A few mica or sericite particles are present about
10 microns long.”

Fitchburg Granite. (Sample secured from settled dust
on timbers about twenty feet above working floor of shed.)
“A very fine dust with most of the particles less than 20
microns. Feldspar makes up approximately 80 per cent
of the sample and quartz the remaining 20 per cent, to-
gether with a few grains of hornblende, zircon, tourmaline,
mica, etc. Sericite is an important constituent in the
finer material, and makes up about 30 per cent of the par-
ticles less than 10 microns. Quartz makes up about 15
per cent and feldspar and minor constituents the remain-
ing 55 per cent of the particles less than 10 microns.”

Quincy Granite. (Sample secured from dust in drill-
holes in blocks on quarry floor.) “The sample examined
was extremely coarse. The percentage of the various
minerals are: feldspar, 60 per cent; quartz, 30 per cent;
and hornblende, 10 per cent. A few minor constituents
are also present. In the material less than 10 microns,
sericite makes up about 10 per cent, the other constituents
holding the same relative proportions as in the coarser
portion. The sericite is almost entirely confined to par-
ticles less than 5 microns.”
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Foundry Dusts. (Figure in first column is per cent by
weight free silica in sample; second column, per cent by
weight free silica, considering only particles less than 10
microns in diameter; third column, number of particles
sericite to 100 particles dust, considering only particles
less than 10 microns in diameter.)

Plant BB:
Sifted Albany sand

..... 90 4 Little l
Settled dust, molding room .... 75 4 20
Settled dust, sand blast .... 90 8 Little l
Sand-blast sand

...... 98 None None
Plant K:

Dust from swing grinder
.... 4 Little Trace

Dust from molding room ....
9 3 5

Dust from sand preparation plant ... 3 1 20
Dust from vicinity of sand blast ...

17 1 2

Plant P:
Dust from machine molding room ... 20 2 20
Dust from sand blast, unloading side . . None None
Dust from enamel spray booth ... 60 35 45

Plant G:
Dust from molding room .... 12 3 5
Dust from vicinity of electric furnaces 7 - 3
Silica wash used on molds

.... 99 20 None
Dust from shake-out section .... 50 Much 3

“Non-silica” parting, Brand A . . 0.2 - None
“ Non-silica” parting, Brand B . . .0.2 - None
14 Non-silica” parting, Brand C . . .3.5 1.5 None
Tripoli parting ...... 46 20 None

“In estimating free silica we gave you the per cent by
weight of the sample as received by us, and the per cent
by weight of the material less than 10 microns in diameter.
This seemed the best method for quartz, as it can be cor-
related with chemical or other kinds of analyses. For
sericite this method of reporting would not give the data
required for silicosis studies, as the sericite is nearly all in
extremely small flakes, and the weight per cent in the
whole sample is commonly very small; even in that part
of the sample that is less than 10 microns in diameter the
weight per cent of sericite may be small, though the num-
ber of particles is relatively large. Since small particles
are probably more dangerous than large ones, the number

1 Mostly imbedded in clay
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of particles of sericite is the thing we need, ultimately
the number of particles in a cubic foot of air. We are
therefore reporting the number of particles of sericite to
each 100 particles of dust in the material less than 10
microns in diameter. The per cent by weight would be
much less in many cases probably less than a tenth as
much. For quartz the opposite would be true the
number of particles would be much smaller than indicated
by the weight of quartz. I believe that in industry sericite
can be avoided more easily than quartz.”

111. Other Impairments in the Granite and Foundry
Industries.

Having been established to study the problem of di-
seases “caused by dust” in the granite and foundry indus-
tries, the Commission has so confined its study of diseases
in these industries. It seems, however, appropriate to
point out that, while silicosis is by far the most important
occupational disease among granite workers, and of
major consequence in foundry work as well, it is by no
means the only physical affliction common among persons
so employed.

Twenty-seven types of physical impairment are re-
corded as being caused by dampness, dust, infections or
repeated motion in the granite industry, while among
foundrymen, temperature, dampness, dust, repeated
motion, poisons or skin irritants are responsible for a
total of 54 such afflictions. 1

United States Bureau of Labor Statistics Bulletin No. 306.
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The problem of lessening dust exposure is complicated
by the absence of any single control method applicable
to all dusty trades or processes. The comparison be-
tween the granite and foundry industries and between
individual granite and foundry establishments made in
Part I of this report serves to illustrate this complication.

Variations in the generation of dust particles, resulting
from differences in the tools or machines used and the
nature of the processes and materials involved, create
dusts which may differ (1) in their physical and chemical
characteristics, (2) in their velocity of dispersion, and (3)
in the number of particles generated, while variations in
the size and layout of establishments greatly affect the
dust concentration in the air. In the intelligent solution
of dust-abatement problems, all of these factors should
be considered so that it may be ascertained to what ex-
tent the dust concentrations may be lessened, and then
how it may be accomplished most effectively and eco-
nomically. The choice of any one method of dust re-
duction and the selection of dust elimination apparatus
in any dusty trade should, therefore, be based not only
on the individual characteristics of the industry, but also
on the specific characteristics of each process as carried
on in that particular plant, and on its size, layout and
location.

Common Methods of Lessening Dust Exposure.

A classification of common methods of lessening dust
exposure may be generalized as follows. Examples of the
application of these methods will be limited to the scope
of this study, the granite and foundry industries.

PART 111.
Means of Lessening Dust Exposure.

1. Substitution of non-hazardous processes.
2. Isolation of hazardous processes.
3. Isolation of non-hazardous processes.
4. Control of dust at the point of generation.
5. General ventilation.
6. The use of respiratory protective devices.
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Substitution of Non-Hazardous Processes.
The most logical, yet limited, approach to the elimi-

nation of a dust hazard is to change the manufacturing-
method or process in such manner that it becomes dust
free or generates a dust whose chemical constituency
renders it relatively harmless. In several operations
associated with the granite and foundry industries, this
procedure has been successfully applied. Grinding and
polishing jobs done with sandstone wheels may be accom-
plished by replacing such wheels with artificial abrasive
wheels containing practically no free silica and, although
the dust exposure may be just as high, the silicosis hazard
to the worker is greatly lessened. A partial substitution
effectively possible in the granite industry is the use of
the wet gang saw to cut the stones more nearly to dimen-
sion, instead of the unlimited use of the dust-producing
surfacing machine. In the foundry industry, two ex-
amples of this method are the substitution of a virtually
non-siliceous sand as a parting sand for molds, and the
substitution of steel abrasive for sand in blasting castings.

The Commission has discussed with the committee on
materials and methods of the Boston Society of Archi-
tects the matter of urging on the profession the desira-
bility of specifying the less dusty finishes in structural
granite.

Isolation of Hazardous Processes
By isolating extremely dusty processes it is often pos-

sible effectively to lessen the dust exposure of an entire
establishment. In general, this method of attack may
be carried on in three ways: (1) by completely isolating
the operation in an enclosed space; (2) by confining the
manufacturing processes constituting a dust hazard within
a separate building or room; and (3) by conducting the
hazardous processes at a time when other employees
are not at work. As a result of the differences in the
general nature of the foundry and granite industries,
this method finds its chief application in the former.
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Conducting the sand-blasting process within a cabinet
operated under negative pressure, to prevent exfiltration,
completely isolates the operator from exposure to the
process. Cabinets designed to be operated from the out-
side, and sand-blast barrels in which the blasting is
done automatically, eliminate the operator or attendant
from exposure if the apparatus is in good repair and
the entrance and exit locks of the automatic blasting
chambers are well designed and maintained. On the
other hand, if the operator works within the cabinet, he
may be adequately protected by wearing a proper posi-
tive-pressure air helmet.

Foundry processes which may be confined to separate
rooms to effect a reduction in the general air-dustiness
are sand preparation and sand chipping. The shake-
out process, on the other hand, which has been showm to
be one of the most dusty foundry processes, may be
effectively isolated by conducting it during the night or
at such time as the molders, melters and others are not
working.

Isolation of Non-Hazardous Processes.

In industries having a generalized dustiness it is often
possible to isolate such processes as are non-hazardous
and thereby eliminate unnecessary exposure. In the
granite industry, with its typical general dustiness, the
wet and comparatively dustless operations of polishing,
and the cutting of stone with gang and carborundum
saws, may be isolated in an entirely separate part of
the plant. The same is true of blacksmiths and tool
sharpeners in either industry. This method of control,
as well as the isolation of hazardous processes, is not
only an effective means of lessening dust exposure, but
also one of the least expensive.

Control of Dust at the Point op Generation.
If it is impossible to change a manufacturing process

so that no dust, or a harmless dust, is generated, the
next most logical approach to lessening dust exposure is
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by controlling the dust at its point of generation, thus
preventing it from reaching the breathing zone of the
workers or contaminating the general air. This may
be accomplished, to a greater or less degree, by the
following means:

1. The use of water or other suitable liquidi
2. The use of properly designed local exhaust equipment.
3. Good local housekeeping.

1. Wetting down with water, manually or by means
of sprays or streams, is the primary method of dust
control at the point of origin. Water helps temporarily
in laying dust, and a water stream carries off some of
the particles, but the procedure is fundamentally im-
practical as a truly effective safeguard. It is literally
impossible to wet most of the dust particles, due to
the gas layer which surrounds them and, since the set-
tling efficiency depends on the completeness of wetting,
few particles are collected. Furthermore, those particles
which are wet by a water spray are likely to remain
suspended in the atmosphere as a result of the envelope
of water around the dust particle evaporating before
complete settling has taken place. Where no other
method is available, however, as is the case in the
foundry shake-out process, the use of a water stream
has been shown to be well worth while.

2. In the case of a stationary dust-producing machine,
or a moving tool which can be equipped with an exhaust
hood in such manner that it is located at a more or less
fixed distance from the point of dust generation, local
exhaust ventilation, properly designed and maintained,
is the most effective method of abating dust at its point
of origin.

A complete local exhaust ventilation system consists
of four major parts, the exhaust hood, the air ducts,
the fan or exhauster, and the dust separator and collector.

That most exhaust hoods in existence are both im-
properly designed and limitedly effective is evidenced
in Part I of this report. This unwarranted condition is
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the result of too much “tinsmith construction” and not
enough appreciation of the fundamental principles upon
which such devices must operate. Since the hood is that
part of the system located nearest to the source of dust,
it forms the mouth through which dust is taken into the
collecting system. To do this effectively, the stream of
air entering the hood, by virtue of the negative static
pressure created by the fan, must have a velocity at the
point of dust generation great enough to overcome the
kinetic energy of the dust particles dispersed, to pick
them up and to carry them into the hood. The velocity
required differs for every tool, machine and material,
because the size, shape, density and speed of travel of
the particles generated differ, and it is upon these prop-
erties that the velocity depends. For this reason, each
hood must be carefully designed for its particular use
and, since its effectiveness depends on the velocity of
the air stream at the point of dust generation and, since
hoods are of all shapes and sizes, they cannot be rated
or specified for a process by the negative static pressure
in their thr oats. Actual dust counts to determine whether
or not they are maintaining a permissible dustiness is the
only practical method of approval.

The ducts include all piping through which the dust is
carried from the hoods to the dust separator and collector
by the air current created by the fan. The final part of
the system, which is the separator and collector, has
the function of separating the dust from its carrying
current of air, the air being liberated to the atmosphere
and the dust falling or being otherwise caused to be col-
lected in a receptacle made for the purpose.

Separation and collection may be attained through
the use of filters, “cyclone” or other types of collectors
which operate on the inertia principal, or settling boxes
operating gravimetrically. In Massachusetts granite es-
tablishments there are in all 148 dust separators and
collectors in use, 84 being of the cyclone type. Because
of poor design and inadequate maintenance, only two
or three of these cyclones operate really effectively, a
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condition unwarranted and repairable by replacement
with better equipment.

If local exhaust ventilation is properly designed and
maintained, it is a most effective method of lessening
dust exposure by actually discharging the dust from the
premises. It finds more widespread application in the
granite than in the foundry industry, the latter being,
by nature of its processes, less susceptible to such treat-
ment. In granite establishments such potent dust gen-
erators as surfacing machines, lathes and pneumatic hand
tools may readily have their dust production reduced
well below dangerous concentrations by local exhaust
ventilation.

3. Good local housekeeping as a means of lessening
dust exposure implies preventing the accumulation of
dust around any part of an establishment where, by
wind currents or careless operation, as in cleaning off
work with compressed air, the dust may be redispersed.
Such dust may readily be wet down with water or oil 1

and removed both frequently and permanently from the
establishment. As has been brought out by this investi-
gation, such control would eliminate great quantities of
harmful dust in the general air of foundries, caused by
blowing around the dust accumulated on the floors in
the process of cleaning molds with compressed air; and
in the granite industry the dust accumulated around
surfacing machines and elsewhere would not be available
for redistribution by the wind. Another item of good
housekeeping relative to the control of dust is the proper
care of respirators and helmets, which should be care-
fully guarded against allowing dust to accumulate on
their interiors. Workers too often toss them on a bench
or on the floor where they accumulate dust on their in-
teriors and cause needless exposure when worn again.
Finally, the practice of using the air hose to blow dust
or chips from the stone being worked, and the use of
exhaust air for that purpose on surfacing machines,
should be absolutely prohibited.

* Because of its harmful effect on the stone, oil is not suited to this use in the granite
industry.
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General Ventilation.
General ventilation is most effective in industries where

there is generalized dust production, where it may be used
to reduce exposure by diluting the dust-laden air with
clean air. Satisfactorily to accomplish this, enormous
quantities of air must be circulated through the plant,
requiring the use of large fans which are expensive to
install, operate and maintain. General ventilation should
therefore be considered in the granite and foundry indus-
tries only as an adjunct to other methods of lessening dust
exposure. If the other available methods are used,
supplemented by well-designed and naturally ventilated
buildings or open sheds, the control obtained may be made
quite effective. Furthermore, caution should be used in
the application of any method of general ventilation, since
lack of careful design may result in the dispersal of dust
which would not otherwise contaminate the air.

The Use of Respiratory Protective Devices.

Respiratory protective devices can legitimately be con-
sidered only as a secondary or last-resort method of
lessening the dust exposure of workers. Approved devices
are available which will reduce the exposure to harmless
concentrations, but they are limited in their practical use
by being an apparatus which cannot be worn without dis-
comfort throughout an 8-hour day. They furthermore
interfere with many sorts of work, restrict talking and the
normal habits of employees, including chewing tobacco,
are unhygienic if interchanged among workers, and the
more effective types are expensive to maintain in proper
working condition. It is for such reasons that they should
be considered applicable only to emergency use or to jobs
which are intermittent or of short duration. For such use
they may be practically effective in lessening dust ex-
posure. Cotton plugs or other devices applied only to the
nostrils are worse than useless.

Available respiratory protective devices are of many
types, but this discussion will be limited to those applicable
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to the foundry and granite industries as offering specific
protection against dusty processes, namely, filter respira-
tors, simple blasting helmets and positive-pressure, air-
fed helmets.

A filter respirator is a protective device, adjustable to
the contours of the face and covering usually the mouth as
well as the nose, in which inhalation is through the filter
medium and exhalation through some sort of valve. The
two most common varieties may be broadly classed as the
bag type and the pig-snout type. In the former, the filter
medium used is cloth, while in the latter it may be porous
paper, cloth, cotton, a sponge, a chemical or some com-
bination of these media. There are now available several
makes of respirators having a filtering efficiency of over
90 per cent against silica dust less than 2 microns in par-
ticulate size and, in addition, the necessary requirement
of very low resistance to inhalation.

Simple sand-blasting helmets are hoods made of a ma-
terial resistant to the blasting abrasive, designed to com-
pletely cover the head down to the shoulders, and pro-
vided with eye-pieces covered with wire mesh, glass, or
both. By the nature of this device it is evident that it
affords little protection in the presence of dust concentra-
tions wThich may reach as high as 3,000 million particles
in a blasting cabinet, but if a respirator is worn under the
helmet, the combination provides a more or less satis-
factory method of lessening the dust exposure.

Positive-pressure, air-fed, sand-blast helmets presuppose
a supply of clean compressed air. Approved types of this
protective apparatus include a helmet made from solid
rubber fabric which is highly resistant to the abrasive
material and is designed to fit snugly around the neck
and shoulders of the wearer. The windows, or eye-pieces,
are made of removable glass, covered by wire screen, and
the compressed air enters the helmet at the top and is in
part dispersed over the windows to prevent fogging. To
allow freedom of movement without dislodging the hel-
met, and to enable the blaster to adjust the air flow to his
own breathing comfort, the compressed air line is attached
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to his person and a needle valve located at his side. Al-
though this apparatus weighs about 10 pounds, it is not
cumbersome unless worn for long periods at a time, the
weight being supported by the shoulders of the operator.
If the air supply is clean and the helmet is kept clean on
the inside, this device affords real protection to the blaster,
allowing him to work in an atmosphere containing con-
centrations as high as 3,000 million dust particles with
direct exposure usually less than 2 million.

Considering the essential differences between the granite
and foundry industries, it is evident that, outside of good
general housekeeping, the methods of lessening dust ex-
posure practically applicable to both industries are few.

Granite establishments, although varying one from
another in characteristics upon wdiich dust-abatement
programs should be built, may in general look to one or
more of the following methods: control of dust at the
point of generation, the substitution of non-hazardous
processes, isolation of non-hazardous processes, and gen-
eral ventilation, the selection depending on the specific
characteristics of the plant. General natural ventilation,
in the absence of outdoor air dustiness, should be con-
sidered an auxiliary to the other methods. Respirators
should find little use in this industry, where safe dust
concentrations can be attained by other more practical
methods. In the absence of these methods, and with the
exception of sand blasting, they are applicable only in so
far as the workers are willing to wear them faithfully and
keep them free of dust on the inside. Experience has
shown no such willingness to exist.

In the foundry industry, the following selection of
practical methods offers itself: isolation of hazardous
processes, substitution of non-hazardous processes, general
ventilation, control of dust at point of origin, and the use
of respirators, and again the choice of means should be
based on individual plant characteristics. Respiratory

Summary.
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protective devices are here well adapted to certain inter-
mittent operations, such as the shake-out and sand
blasting, the positive-pressure helmet being particularly
applicable to the latter operation in the absence of auto-
matic blasting chambers or rooms operated from the
outside.
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Since the Commission’s study of means of occupational
disease prevention was limited by the terms of the resolve
to “diseases caused by dust in the granite and foundry
industries,” discussion of the legislative and administra-
tive aspects of prevention will be confined to matters
pertaining directly or indirectly to these diseases.

Legislative provision for compensation for occupational
disease disability is not uncommon among industrial
States or nations, as will later be shown; laws for the pre-
vention of such disease are less common and less adequate.
As regards the diseases under consideration, we find here
and there among foreign statutes a provision such as
Finland’s, that “the dust generated by stone cutting
without humidification shall be removed from the work-
place by some efficient method,” but comprehensive effort
to cope with the preventive problem is -comparatively
uncommon. The “Stonemasons Act” of the Netherlands
is a notable step in the right direction, and the several
“silicosis schemes” of Great Britain represent the most
advanced effort in preventive law yet attempted. The
distinguished regulatory control of silicosis and miners’
pthisis accomplished in South Africa and Australia, since
it deals principally with mining, is beyond the scope of
this report.

The “Stonemasons Act” of the Netherlands includes
the following provisions:

Legislative and Administrative Aspects of the Occupa-
tional Disease Problem.

PART IV.

SECTION 1. PREVENTION OF GRANITE AND FOUNDRY
DUST DISEASES.

Preventive Legislation.

1. Dust, grit and other stone refuse shall be removed from the floor
of every workroomafter the termination of the working day on Wednes-
day and on the last working day of the week, or as much oftener as may
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be necessary. A sufficient quantity of water shall first be sprinkled to
prevent the raising of dust.

2. Dust shall be removed from the walls of every workroom on the
last working day of the week. During such cleaning the raising of dust
shall be prevented as far as possible by damping.

3. The walls and ceiling of every workroom shall be properly white-
washed, washed, or cleaned in some other manner not less than once in
every fifteen months.

4. While the floor, walls or ceiling of a workroom are being cleaned,
no work in connection with the trade shall be performed in the work-
room.

5. In dry weather the floors of workrooms and sheds shall be kept
sufficiently damp.

6. Stones which absorb water without causing any serious difficulty
in working shall not be worked unless

(a) The part on which work is being done is kept sufficiently moist.
(b) The temperature of the air in the immediate vicinity of the block

is not less than 1° Celsius.
7. For every person employed on stonemason’s work on stone men-

tioned in subsection (1), a bucket filled with water shall be available by
the block while work is being done. Suitable facilities for filling the
bucket with water shall be provided near at hand.

8. Every stonemason shall have at his disposal a suitable brush to
remove dust and chips from the block.

9. If pneumatic tools are used in performing stonemason’s work, the
raising of dust shall be prevented as far as possible by suction or by
some other suitable method.

Of the several British regulations and schemes dealing
with the silicosis problem in a variety of industries, that
which most particularly concerns the present inquiry is
the so-called “Silicosis and Asbestosis (Medical Arrange-
ments) Scheme, 1931,” whose provisions include the pre-
ventive measures embodied in the following selected
paragraphs:

3. A Medical Board, consisting of specially qualified medical prac-
titioners, shall be appointed by the Secretary of State for the purpose
of making the medical examinations and reports and giving the medical
certificates required to be made or given by the Medical Board in pur-
suance of this Scheme or any Compensation Scheme. The Medical
Board may act for such areas as the Secretary of State may approve by
means of panels, each of which shall consist of not less than two mem-
bers of the Board.

One member of the Medical Board shall be appointed by the Seore-
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tary of State to be the Chief Medical Officer. It shall be the duty of
such officer to supervise the workin
this Scheme with a view to securing

■ of the medical arrangements under
a uniform standard of efficiency,
ard shall hold office on such terms
as the Secretary of State may ap-

The members of the Medical B(
as to remuneration and otherwise
prove, and shall be responsible to the Secretary of State for carrying out
their duties in accordance with the procedure laid down in this Scheme
and in compliance with any instructions issued by him.

12. Every workman newly engaged for work in any industry or
process included in the First Schedule to this Scheme (including a work-
man transferred to employment in any such industry or process from
other work carried on under the same employer but not subject to a
Compensation Scheme) shall, unless he has already been medically
examined under this Scheme or any Compensation Scheme within the
preceding twelve months, submit himself for examinationby a member
of the Medical Board or other duly qualified medical practitioner
specially appointed by the Secretary of State for the purpose, before the
end of the second month of such employment, or, in exceptional circum-
stances, within such extended period as the Medical Board may author-
ize; and (a) if on such examination the workman is found to be suffering
from the disease or from tuberculosis, or (6) if, not having been pre-
viously employed in any such industry or process or medically examined
under this Scheme or any Compensation Scheme, he is found on such
examination to be unsuitable for work in the industry or process by
reason of his failure to satisfy the requirements with respect to physique
set out below, the case shall be referred to the Medical Board, who if
satisfied, after further examination if necessary, shall suspend the work-
man from further employment in the industry or process and shall
certify accordingly in the appropriate form set out in the Second
Schedule to the Scheme.

For the purposes of this paragraph the requirements with respect to
physique shall be as follows:

(i) The chest must be at least of average development and the respi-
ratory passages must be free from obstruction.

(ii) There must be no signs of disease of the lungs or heart; and
(iii) There must be no tuberculosis of any region.
13. (1) All workmen employed in an industry or process specified in

the First Schedule to this Scheme shall be examined by one or more
members of the Medical Board at the prescribed intervals, and if on
such examination it appears to the Board that the workman is suffering
from the disease or from tuberculosis to such a degree as to make it
dangerous for him to continue work in the industry or process, the
Board shall suspend the workman from further employment in the said
industry or process and shall give a certificate in the appropriate form
set out in the Second Schedule to this Scheme.

Provided that except in so far as the Compensation Scheme may
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otherwise provide, the foregoing provision as to compulsory suspension
shall not, except on the written application of the workman, apply to a
workman found at such examination to be suffering from silicosis
unaccompanied by tuberculosis if the workman is 45 years of age or
over and has been employed for not less than 20 years in the industry
or process.

(2) In every case of suspension due to the disease the Medical Board
shall certify to what degree, if any, the general physical capacity of the
workman for employment is impaired by the disease.

(3) Every such examination shall, except where the Medical Board
otherwise decide, be made at the works where the workman is employed.

14. The Medical Board shall have power, in any ease where they
consider necessary, to make or cause to be made a radiographic ex-
amination of the lungs of the workman and to obtain the report of a
radiologist on the case.

22. It shall be the duty of every employer
(n) To give notice to the Medical Board of his commencing to carry

on any industry or process included in the First Schedule to this
Scheme.

(b) To arrange for the initial examination required under paragraph
12 of any workman newly engaged in any industry or process included
in the First Schedule to this Scheme.

(c) To furnish facilities as set out in the Third Schedule to this
Scheme for the periodic examinations made under the provisions of
paragraph 13, and to observe the obligations imposed on employers in
connection with the registers to be supplied under paragraph 23 to
workmen required to submit to such examinations.

(d) Not to engage or to continue to employ in any industry or process
included in any Compensation Scheme any workman who has refused
or wilfully neglected to submit himself to any examination required
under this Scheme, or, except so far as may be allowed by certificate
of the Medical Board, a workman who has been suspended or certified
to be totally disabled under this Scheme or any Compensation Scheme.

23. livery workman required to submit to periodic medical exami-
nation under paragraph 13 of this Scheme (other than a workman
casually employed) shall be furnished with a register in the prescribed
form, which shall be supplied and renewed when necessary by the em-
ployer, and in which shallbe entered

(a) The date of commencement of his employment with that em-

ployer, and the name of the employer and address of the works (to be
entered by the employer).

(6) Particulars as supplied by the workman of any previous employ-
ment, and information as to whether he is in receipt of compensation
under any Compensation Scheme or other enactment providing com-
pensation for the disease, whether in Great Britain or elsewhere (to be
entered by the employer and signed by the workman).
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(c) The date on which the workman enters any new employment in
the industry or process, and the name of the new employer and address
of the works (to be entered by the new employer).

(■d ) The date of any examination by the Medical Board or other duly
qualified medical practitioner in pursuance of this Scheme and result
of the examination (to be entered by the person making the examina-
tion).

This register shall be kept by the workman and produced when re-
quired by the employer or by the Medical Board or other duly qualified
medical practitioner for the purpose of carrying out any of their duties
under this Scheme, and a duplicate of it shall be kept by the employer
and forwarded by him when the workman leaves the employment to
the Medical Board.

Provisions not unlike the above are embodied in the
Mining Act of Ontario.

Statutory evidence of an intelligent and scientific treat-
ment such as has been given the silicosis problem in the
British Empire is to be found nowhere in the United
States. The New York State Department of Labor has
to its credit a bulletin published in 1930, of “Rules Re-
lating to the Removal of Dust, Gases and Fumes,” de-
voted principally to general specifications for exhaust
equipment, but concluding with the following six rules;

Rule 752. ■— Every granite working tool or machine shall be con-
nected to an exhaust system, including a separator, that will remove all
dust created by such machines or tools, in so far as it is practicable, at
its point of origin.

Rule 753. Chip traps shall be provided and connected to the refuse
receptacles.

Rule 754. - Sufficient static suction shall be maintained in every
branch pipe to produce a difference of level of at least four (4) inches of
water between the two sides of a U-shaped test tube.

Rule 756. Stationary pipes shall be constructed of galvanized
sheet steel of the following minimum sizes and of the following gauges
of metal unless otherwise specified by the Industrial Commissioner:

Minimum
United States

Standard
Size of Pipe. Gauge of Metal,

to 18" No. 18
Above IS" to 30" No. 16
Above 30" No. 14

Flexible hose may be used between the hood and stationary pipe.
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Rule 756. The inside diameter of all pipes shall not be less than
Sj". The cross-sectional area of the outlet orifice shall be not less
than 24 square inches.

Rule 757. In any industry, trade, occupation or process involving
the creation of silica dust there shall be provided means for removing
such dust at point of origin, or preventing same from being dissemi-
nated in the air breathed by employees, in so far as it is practicable
to do so.

The Industrial Commission of Wisconsin issued in 1932
its “General Orders on Dusts, Fumes, Gases and Vapors,”
an advanced effort at prevention through standards of
control, but referred therein to silica dust only to rule
that harmful concentration shall be “15 million particles,
under 10 microns in longest dimension, per cubic foot of
air, when the quartz content of the dust is 35 per cent.
Variations in free silica content will make proportional
inverse changes in this standard.”

These are the exceptions; the majority of our industrial
States have been completely silent on the subject of silica
dust hazards, and have little more to say on the control
of dusts in general than has Massachusetts, which recog-
nizes the subject of gases, vapors and dusts in theirrelation
to occupational disease only to the extent of the two
following sections in chapter 149 of the General Laws:

Section 117. A factory where five or more persons and a workshop
where five or more women or children are employed shall, while work is
carried on therein, be so ventilated that the air shall not become so
impure as to be injurious to the health of the persons employed therein.
A factory or workshop where more than one person is employed shall
be so ventilated thatall gases, vapors, dust or other impurities injurious
to health, generated in the course of the manufacturing process or
handicraft carried on therein, shall so far as practicable be rendered
harmless.

Section 118. If, in such a workshop or factory, any process is
carried on by which dust is caused which may be inhaled to an injurious
extent by the persons employed therein, and it appears to an inspector
that such inhalation would be substantially diminished without un-
reasonable expense by the use of a fan or by other mechanical means,
such fan or other mechanical means, if he so directs, shall be provided,
maintained and used.
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The futility of hoping to cope with the disease problem
described in Part II of this report on a preventive basis
limited to the provisions of the two above sections is too
obvious for comment.

That the above will before long be a quite incorrect
statement of the situation as to preventive legislation in
this country is evidenced by the considerable correspond-
ence received from investigatory bodies in other industrial
sections of the country. The report filed last spring by
the Pennsylvania Commission on Compensation for In-
dustrial Disease gave no little attention to the dust
diseases. Secretary Perkins and Governor Winant of
New Hampshire have interested themselves actively in the
question, and a representative of this Commission has
conferred with both. Wisconsin, whose 200-page bulletin
on “Effects of Dusts upon the Respiratory System” has
recently come to hand, is studying the silicosis problem
actively. New York is doing the same, and the New
Jersey Legislature has before it “An Act for the Prevention
and Control of Certain Dust Diseases of the Lungs Re-
sulting from the Inhalation of Inorganic Dust by Em-
ployees in the Course of their Employment,” etc.

An important aspect of the administrative phase of the
problem of occupational disease control, and one which
bears directly on the subject of this investigation, is that
of departmental facilities and personnel. Quite as im-
portant as inspection and enforcement of the law is the
determination of causes of disease and of methods for their
elimination, mechanically and through educative means
as well. Prevention in this field, as this report must have
shown, is no mere matter of guards and goggles. It is a
problem, or rather an endless succession of problems which
demand for their solution a technique and equipment
quite apart from that of industrial accident control. Mas-
sachusetts has been slow to recognize this fact, and it is
no doubt in part because of this that disease conditions in
certain of her industries have come to their present pass.

Preventive Administration.
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Other manufacturing States have seen the need of this
specialized preventive service to their industries and have
established the means to meet it. Connecticut has in its
Department of Health a Bureau of Occupational Diseases,
whose value to industry is attested by its inability to keep
abreast with the requests of employers for its services.
Pennsylvania’s Hygiene and Sanitation Section is in the
Department of Labor and Industry. New' York State’s
Labor Department includes a highly efficient Division of
Industrial Hygiene, with a staff of some thirty-two indus-
trial physicians, hygienists, engineers and other specialized
workers. Taking as a basis for comparison the average
number of ■wage earners 1 in Newr York and in Massachu-
setts, it appears that our State, with a single occupational
hygienist in its Department of Labor and Industries, is
in this field outstripped by its neighbor by some 16 to 1.
And it is worthy of note that the New York State Health
Commission includes in its report to Governor Roosevelt
in 1932 these recommendations:

(1) That greater effort should be made for the prevention of indus-
trial accidents and poisonings —■

(a) By requiring employers in dangerous trades to furnish special
clothing and other protective equipment.

(6) By limiting hours of labor in dangerous trades in accordance with
the degree of hazard.

(c) By informing employees 2 fully of the specific hazards and the
necessary protective measures.

(d) By the appointment of shop committees representing both em-
ployees and employers.

(e) By licensing plants in dangerous trades
(2) That the Department of Labor be given additional facilities to

conduct investigations of health hazards in industry with a view to their
prevention, and that facilities be made available in the Department of
Health for participating in joint investigations.

Our Commonwealth cannot afford to continue the
present absurd situation wherein its Department of Labor
and Industries undertakes, on the one hand, to regulate
the production of harmful dusts and fumes in industry,

1 United States Bureau of Census for Manufactures, 1929: Massachusetts, 557,494; N
York. 1,105,966.

Italics ours
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and is, on the other hand, virtually unequipped to deter-
mine whether a given fume or dust condition is actually
harmful or not.

Although the Commission was authorized to consider
“the problem of industrial disease compensation gen-
erally,” it has been impossible, in the limited time avail-
able, to go far in this field beyond the question of compen-
sation for dust diseases.

As pointed out in the preceding section, lawmakers the
world over have been inclined, in dealing with occupa-
tional diseases, to put the cart of compensation before the
horse of prevention. Some statutory provision for the
compensation of disease is thus to be found in the laws of
Argentina, Australia (Commonwealth, New South Wales,
North Australia, Queensland, Tasmania, South Australia,
Victoria, Western Australia), Austria, Belgium, Bolivia,
Brazil, Bulgaria, Canada and the Provinces (Alberta,
British Columbia, Manitoba, New Brunswick, Nova
Scotia, Ontario, Quebec, Saskatchewan), Chile, Czecho-
slovakia, Danzig, Denmark, Ecuador, the Federated
Malay States, Finland, France, Germany, Great Britain,
Greece, Hungary, India, the Irish Free State, Italy, Japan,
Latvia, Luxemburg, the Mandated Territory of Southwest
Africa, Mexico, the Netherlands, New Zealand, Nicaragua,
Norway, Paraquay, Poland, Portugal, Rumania, South-
ern Rhodesia, the Straits Settlements, Sweden, Switzer-
land, the Union of South Africa, and the Union of Socialist
Soviet Republics (Russia). In addition, Costa Rica,
Cuba, Guatemala, Salvador and Spain have general
coverage laws which would presumably embrace all dis-
eases of occupational origin.

One or more forms of pulmonary dust disease appear to
be subject to compensation in Argentina, Australia (all

SECTION 2. COMPENSATION FOR OCCUPATIONAL
DISEASES.

Foreign Countries.
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jurisdictions except Victoria), Bolivia, Brazil, Bulgaria,
Canada (Alberta, Ontario, Saskatchewan), Chile, Czecho-
slovakia, Denmark, Germany, Great Britain, Japan,
Mexico, New Zealand, Sweden, Switzerland, the Union
of South Africa, and the Union of Socialist Soviet Re-
publics. The dust diseases with which this report more
specifically deals appear to be compensable in all of these
jurisdictions except South Australia, Japan and New
Zealand.

Sixty-one jurisdictions outside the United States thus
recognize the compensability of occupational disease, and
of these, 26 appear to compensate for one or more forms
of dust disease and 23 for silicosis in one or both of the
general lines of industry here studied.

The British “schemes” referred to in the preceding
section comprise by far the most comprehensive plan yet
devised for the compensation of disability due to pulmo-
nary dust diseases, and it therefore seems worth while to
quote from a recent publication 1 the following excellent
summary;

The important features of the laws covering compensation for silico-
sis in GreatBritain are as follows;

1. Provisions empowering the proper Government official to set up
special schemes to be applied only to the industrial units in certain
industries where a silica dust hazard has been determinedto be present.

2. Provisions for special funds procured through the assessment of
the industries covered for the payment of claims and expenses.

3. Provisions for a special medical board to control and certify
claims and, in some cases, to certify on pre-employment examination
that no disease of the respiratory tract is present and that applicant is
fit for work in exposure to silica dust.

As a result of medical control of claims rather than legal investigation

only, diagnostic standards have been developed which provide limited
compensation of the disease in stages where it is not really disabling
The system also precludes claims against an employer in whose employ
there has been insufficient exposure to cause silicosis or silico-tubercu-
losis in workers who actually have the disease but who have contracted
it elsewhere. The medical control system has also been the means

of preventing or greatly retarding silicosis cases from reaching the
Workmen’s Compensation for Silicosis, Report of the Committee on Pneumonot

American Public Health Association. Association of Casualty and Surety Executi
193:
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disabling stages and from contracting the rapidly fatal complica-
tion of tuberculous infection. This is accomplished through removal
of early cases from exposure to the injurious dusts, suspending them
from this work with partial compensation, and by excluding all workers
with tuberculous infection from the group exposed to silica dust; sili-
cotics are very susceptible to this disease and this infection is injurious
to them to a marked degree.

4. Provisions for the regulation of the working conditions in those
industries where exposure to silica dust occurs, with a view to reducing
to a safe limit the amount of injurious dust breathed by workers, and
the length of time they are exposed. Regulations usually concern the
removal of the dust at the point of origin, where possible, positive-
pressure air masks, properly designed exhausts, or dust traps, or wet
methods of operation with clean water, judiciously applied, where me-
chanical exhausts are not possible; also short hours, long vacations
with pay, or even intermittent exposure to dust through rotation of
jobs for workers exposed to severe conditions, as in mines; and general
rules regarding sanitary facilities, general ventilation and protective
clothing.

Under the British Workmen’s Compensation Acts of July 30, 1918
and 1924, consolidated in 1925 and amended in 1930, section 47 em-
powers the Secretary of State to make special schemes with respect to
compensation of silicosis and asbestosis.

To date (1933), five schemes have been drawn up under the act
dealing with silicosis in the refractories industries, metal grinding

arious industries (mining, quarrying,
0, and with asbestosis in the asbestos

industries, sandstone industries, ■
stone work, foundries and potteri
industry.

if 1930 for making schemes for theUnder the extended provision:
compensation of silicosis and asbestosis, all existing schemes were ex-
tensively revised in 1931, based upon intensive study of the experience
under the earlier schemes as operative prior to this time, in the different
industries covered. Special provisions for medical control of claims
were drawn up.

Silicosis and Asbestosis (Medical Arrangements) Scheme. 1 This
scheme was made for the purpose of co-ordinating the medical arrange-
ments in connection with all the silicosis and asbestosis schemes, and
provides for the establishment of a medical board of control for certify-
ing claims. Among the functions performed by this board are post-
mortem examinations in claims for deaths due to silicosis, examinations
and certificates of compensation (1) for disability or (2) for suspension
from work in exposure to silica dust. These examinations include
X-rays of the lungs, where necessary, and an investigation to deter-
mine whether or not the disease has been contracted in the industry

1 A more complete statement of the provisions of this scheme will be found in section 1
of this Part.
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or process in which the workman is employed. Initial physical exami-
nations are made of all workmen newly engaged in any of certain
scheduledprocesses listed in thisscheme, and periodic medical examina-
tions at prescribed intervals of all workmen engaged in the scheduled
processes. Records regarding the employment history and examina-
tion are recorded in a register supplied by the employer and kept by the
workman and produced by him when required. A special medical
expense fund is set up, supported by fees payable by the employers
and workers, out of which theremuneration and expenses of the medical
board are paid

The Refractories Scheme covers the processes connected with the
getting, handling, moving, breaking, crushing, grinding, and sieving of
refractories material containing not less than 80 per cent total silica in
mines, quarries, factories and workshops; and all processes in the ma-

nipulation of such material in the manufacture of bricks or other articles
containing not less than 80 per cent total silica, excluding natural sand
and industries where the processes are only occasionally carried on and
iron and steel works. Death, total disablement or necessity for change
of work, when certified by a medical board to be due to silicosis, or
silicosis and tuberculosis, are compensable. The disease is presumed
to be due to the occupation when the employee has worked in it for
five years, and the burden of proof to the contrary is on the employer.

The payments are made, under this scheme, from a compensation
fund established by the employers themselves and maintained by sub-
scriptions levied upon employers engaged in the industry without the
intervention of an insurance company. The fund is called the Refrac-
Tories Compensation Fund, Ltd. The Secretary of State controls the
rates fixed by this fund

The Sandstone Industry Scheme covers workers in mines and quarries
getting and manipulating ganister, gritstone and quartzite rock, but
excluding rotten stone and natural sand. Mines or quarries which
come under the Refractories Scheme are excluded from this scheme, and
employers who satisfy the Secretary of State, by means of evidence
based on chemical analysis, that the sandstone worked contains not
more than 50 per cent of silica, free and combined, may be exempted.
In all other respects, including the compensation fund arrangement,
this scheme is very much the same as that of the Refractories Industries.

The Metal Grinding Industries Sch
tries Scheme, differs from the above schemes chiefly in the fact that the
claims for compensation are made in the same manner as for other
personal injuries under the workmen’s compensation act, and the em-
ployer may insure against them in the usual way instead of through
any special fund charged against the industry. The Metal Grinding

Scheme covers workmen employed in the grinding of metals with a

grindstone composed of natural or artificial sandstone and glazing of
metals where carried on in the same room as grinding, except in file

as the Various Indus-
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manufacture, where the grinding wheel is entirely enclosed and the
metal immersed in water, and except where these grinding processes
are only occasional. Sand-buffing is excluded from this scheme as it is
provided for under the Various Industries Scheme. Workmen coming
under the other silicosis schemes are also excluded from this one.

The processes covered in the Various Industries Scheme are;

1. Mining and quarrying in silica rock, i.e., quartz, quartzite, ganis-
ter, sandstone, gritstone and chert, but not including natural sand
and rotten rock.

2. Drilling and blasting in silica rock.
3. Rock drilling or blasting in any sinking pit or staple pit in coal

mines, or operating drilling, cutting or breaking machines in coal mines.
4. Sawing, planing, dressing, shaping, cutting or carving of silica

rock.
5. Breaking, crushing, grinding, sieving, mixing or packing of silica

rock or dry quartzose sand.
6. Handling or moving of above
7. Breaking, crushing, grinding of flint or flint materials, and handling,

moving, sieving, mixing or packing of ground flint or flint materials.
The following specified processes in certain trades are also covered

under the Various Industries Scheme:
Foundries and metal works: Crushing or grinding of silica rock or

silica bricks or articles containing not less than SO per cent total silica;
freeing steel castings from adherent sand or other siliceous substances,
except work done on the foundry floor; sand blasting of metal or metal
articles by means of compressed air with the use of quartzose sand or
crushed silica rock or flint.

The getting and manipulating of granite (including any igneous rock):
Dressing of stone by masons for building, civil engineering, or monu-
mental purposes, but not kerb dressing if workman is employed wholly
or mainly on such work.

Potteries; Milling of flint or crushing or grinding of silica rock or
dried quartzose sand. Any process incidental to the manufacture of
china or earthenware, including sanitary earthenware, electrical
earthenware, and earthenware tiles, up to and including the preparation
for glazing, but excluding underglaze decorating and modelling and
mould making where those processes are carried on in separate rooms.
Polishing, sorting or grinding on any power-driven wheel in connection
with the grinding of glost ware and tile slabbing.

Tin mines: Any operation under ground; breaking or crushing of
the ore or the containing rock above ground, or any handling or moving
incidental thereto.

Workmen in any process covered.under the other silicosis schemes are
excluded from this scheme.

The Asbestos Industry Scheme covers asbestosis in breaking, crushing,
opening, grinding, mixing or sieving of asbestos or any admixture of
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asbestos, and all processes in the manufacture of asbestos textiles except
where processes are only occasional and where asbestos is impregnated
with an adhesive binder.

In otherrespects this scheme is similar to the foregoing scheme. No
special compensation fund is established, but claims are paid for as for
other personal injuries under the workmen’s compensation act.

In connection with each of these schemes there are also regulations
issued by the Secretary of State under the Factory and Workshop
Act, applying rules for preventive measures to the group of industries
involved.

United States.
The occupational disease compensation situation in the

United States is adequately summed up in the following
statement: 1

In this country up to the present time, few States have made provi-
sion for employer responsibility for silicosis or other occupational
disease through the medium of special acts. Although 44 States now
require and regulate compensation insurancefor industrial injuries, only
10 have enactments extending coverage to occupational diseases.
Within this small group of 10, wide variations obtain as to the limits
within which occupational diseases are compensable. In Illinois, Min-
nesota, New Jersey, New York and Ohio, 2 legislatures have enacted
laws providing compensation for a selected group of occupational
diseases. In Illinois the selected number is but 3; in New York, 27;
in Ohio, 21, etc. None of these States operating under the schedule
system permit the inclusion of silicosis as a compensable occupational
disease. 3

In California, Connecticut, Massachusetts, North Dakota and Wis-
consin * the status of occupational disease legislation is such that any
condition properly traceable to occupation as the cause is eligible for
compensation on a basis similar to provisions for industrial injuries.
In still other States, judicial decisions have set such precedents that
compensation for occupational diseases appear to have been established.
Notable in this group is the State of Maryland.

Federal employees, wherever they may work, and workers within the
District of Columbia, and some territories, are protected by occupa-
tional disease laws, details of which need not be here presented.

It is noteworthy that in only 5 States may the worker afflicted with
silicosis present a claim through compensation boards or equivalent.
In 42 States it appears to be legally practical to seek redress against an
employer, in the event of silicosis, through common law procedure.

1 Carey P. McCord, “Silicosis in the Foundry.” National Founders Association, 1933,

Also in Porto Ri<
3 The pending New Jersey “Pneumonoconiotic (Dust) Disease Act” provides compem

tion for silicosis.
Also in Hawaii and the Philippic
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The one remaining State, Ohio, appears to be unique as to the legal
protection thrown around the manufacturer. The courts of Ohio have
ruled, and apparently the Supreme Court has sustained the ruling,
that for an occupational disease not on the schedule of compensable
ones, no relief may be sought through the courts. Claimants alleging
silicosis have sought to obtain benefit through suits at common law
against employers without success. On this account it appears that
Ohio has escaped the distressing litigation unhappily present in many
other areas.

Massachusetts.
It seems unnecessary to discuss in detail the compensa-

tion provisions of the Workmen’s Compensation Act of
our Commonwealth, since they appear basically adequate
with respect to the occupational disease problem. The
present difficult situation demands attack on a three-fold
front. Prevention, compensation and insurance are all
involved. With the changes outlined in the following
summary, and the added preventive and insurance sup-
port proposed, the act should be armed to do its full share
toward bringing order out of chaos.

The Commission’s study in the field of compensation
insurance was confined by the terms of the resolve to the
granite and foundry industries, and it will here be so dis-
cussed. Enough has been said in the preceding section,
indicating the widespread adoption of workmen’s com-
pensation, to make it seem unnecessary to go into further
detail with regard to the laws of other jurisdictions, with
respect to their insurance provisions, at this point. 1

The Massachusetts Situation.
The inclusion of employees disabled by personal injury

resulting from occupational dust hazards within the
coverage of the Workmen’s Compensation Act has given

SECTION 3. COMPENSATION INSURANCE IN THE
GRANITE AND FOUNDRY INDUSTRIES.

The only States of the United States without workmen’s compensation laws are Arkan-
3ii laws, 34Florida, Mississippi and South Carolina. Of the 44 state compensation laws, 3^

fund insurance is provided in 18 States. The Massachusetelective, 10 c
or state fund insurlaw is ele
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rise to a serious insurance problem, affecting both the
employer engaged in business involving this hazard and
the insurance companies writing insurance under the act.
This problem well merits the special consideration given
it by this Commission.

The situation confronting employers engaged in the
granite industry is typical of the difficulties which have
been or are likely to be encountered by those engaged in
any industry involving this hazard, and this discussion
will therefore be restricted to the granite industry.

It is a fundamental rule that an insurer is entitled to
adequate and reasonable premiums. This means that the
premiums must be sufficient to cover the amounts ex-
pended for losses and expenses and allow a reasonable profit
besides. It is a corollary to this rule that the prime factor
in the determination of insurance rates is the amount that
the companies are required to pay for losses or claims under
their policies.

Prior to 1927, few claims for disability caused by pneu-
moconiosis, as the occupational diseases caused by inha-
lation of dust are collectively called, were filed against
the insurance companies insuring persons employed in
stone-cutting plants, and the premium charges until then
in force were virtually based upon the amounts paid for
claims for disability caused by accidents. In that year,
however, claims in pneumoconiosis cases began to be
rather numerous, although at this time it had not been
judicially determined that disability caused by occupa-
tional disease is covered by the act. It was then the
practice of the companies and the claimants in such cases

to compromise the claims, and this practice undoubtedly
deferred the judicial determination of the question.

The Supreme Judicial Court in Patrick Sullivan s case,
265 Mass. 497, decided in January, 1929, held that an
occupational disease is a personal injury within the mean-

ing of the Workmen’s Compensation Act, and that an

employee who in the course of his employment is dis-
abled in consequence of the inhalation of dust is entitled
to compensation under the act. This decision resulted
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in a very substantial increase in the amount of losses for
disability arising out of occupational disease.

Losses incurred for such disability averaged approxi-
mately $69,000 for the years 1926, 1927 and 1928, and
about $117,000 for the years 1929, 1930 and 1931, ranging
from $57,833 in 1928 to $123,344 in 1930. Losses incurred
under policies issued in 1929 were more than twice those
incurred under policies issued in 1928, although the
amount of increase inpay rolls was only 30 per cent. This
great increase in losses was inevitably reflected in the
premium charges, and quite unmistakably demonstrated
the finality of the self-evident principle that the rates are
primarily determined by the losses. It was this increase
in losses that precipitated the present difficulty, which
involves primarily a rating problem, ignoring for the
moment the fundamental of preventive measures to con-
trol the hazard.

The essence of this rating problem is the present diffi-
culty of forecasting with any reasonable degree of accuracy
or certitude the probable loss experience on account of
claims due to this type of occupational disease. The so-
called industrial dust hazard is not comparable with the
ordinary physical hazards involving the application of
external force. The frequency with which industrial
accidents resulting from ordinary physical hazards will
occur in the future may, in general, be determined with
reasonable certainty. The experience of a sufficient num-
ber of employees in a given occupation during a period of
years will furnish a fairly accurate guide to future accident
frequency among workers similarly employed. As a guide
to the future cost of losses in such industries, tables have
been devised, based on past experience, which greatly
increase the probability of accuracy in establishing ade-
quate premium charges.

The frequency of disability resulting from diseases
caused by the dust hazard, on the other hand, is a factor
so elusive as to render it difficult to forecast with any
degree of exactness the amount which the insurers will
be called on to pay for such losses. This hazard oper-
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ates, not suddenly and completely, like an external acci-
dental force, but insidiously and over long terms of years.
It affects individuals differently. It disables some sooner
than others, while some seem immune to its effects.
Cases have been known where workmen have become
incapacitated in less than ten years after entering the
industry, but at the other extreme are cases of men
sixty years of age, apparently in good physical condi-
tion and unaffected by the dust, even though they may
have been in the industry twenty-five or thirty years.

A description of the action of this dust upon the lungs
is contained in the decision of the court in the case
above cited. The court quotes from the medical testi-
mony given at the hearing, as follows:

Pneumoconiosis is the result of nature’s reaction to fine particles of
■ranite dust. Nature at first takes care of this granite dust by means

of the lymphatics, and for a good many years . . . can take care of it
adequately and well, so that the system is not seriously injured. Then
“the lymphatics break down; they lose their function as filters and tle
granite dust is carried into the lung itself. Here nature forms what is
its own protective reaction, scar tissue, around each tiny particle of
granite, and as this process goes on the man is literally choked to death;
his breathing capacity becomes less and less.”

This process has wide individual variations, the rea-
sons for which are not well understood but are being
intensively studied in many laboratories. This subjec-
tive element contributes largely to the wide variation in
the length of the period likely to elapse before com-
pensable injuries result from exposure to granite dust.

The effect on rates of the great increase in losses
above narrated is shown by the upward curve taken by
the rates since 1927. Prior to December 5, 1927, the
premium charge per $lOO pay roll was $2.84. On De-
cember 5, 1927, the rate was advanced to $4.50, and on

December 31, 1928, to $4.77. Many of the insurance
companies felt that risks of this class were too hazardous
to insure even at this rate and were reluctant to insure

them. One company, however, believed that if all em-
ployees in the granite-cutting industry could be insured



HOUSE —No. 1350. [Feb.170

in a special group by one insurer, the number of claims
and the loss ratio could be greatly reduced by preventive
measures. This company, with the consent of the Com-
missioner of Insurance, established a stone industry
group effective April 1, 1929.

In 1930 many employers in the granite industry in
Quincy were unable to obtain compensation insurance
coverage, and the company above referred to agreed to
insure these granite manufacturers at a rate of $lO per
$lOO of pay roll. So high a rate was thought surely to
be adequate, but it was not. The losses, except in a
few large plants where special measures of control were
possible, continued to increase, and the company was
compelled again to increase the rate, this time to $l2
per $lOO of pay roll. Even this rate proved inadequate,
and finally, to avert financial disaster, the company in
November, 1932, discontinued writing insurance on
granite-cutting plants. The three years’ experience of
this insurer demonstrates the extent of the hazard in-
herent in this class of risk.

In November, 1932, the insurance companies filed a
rate of $5 per $lOO of pay roll for all stone-cutting risks,
provided that for risks found to have an extreme occu-
pational disease hazard there should be an annual sup-
plementary occupational disease rate of $3OO for each
person employed. This rate, excessive as it may seem,
appeared to be justified by the evidence, and indicates
the extent to which losses in the industry have increased
since the decision above mentioned. The approval of
this rate was delayed for nearly a year in the hope that
future experience would render so extreme an increase
unnecessary. It was approved as of December 1, 1933,
subject to the condition that the approval will be with-
drawn on March 1, 1934, if at that time a merit rating
plan has not been established for this industry.

The purpose of such a plan is to induce manufacturers
to prevent losses by installing apparatus which will re-
duce the amount of dust in the air breathed by the
workmen. It has been the practice for a number of
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years to grant a credit in the rate to manufacturers
whose machinery is equipped with safeguards to prevent
accidents to their employees. It is proposed to intro-
duce this principle into the stone-cutting industry and
to provide credits for measures which actually reduce
the dust hazard. A plan is now being worked out
whereby an employer who has duly installed and effec-
tively maintains adequate safeguards may receive a con-
siderable reduction in his rates.

It is evident that the ultimate solution of this prob-
lem lies in effecting a substantial reduction in the losses
that the insurance companies must pay. In order that
there may be no question about the light of the Com-
missioner of Insurance to approve a plan for reducing
rates to employers who install and maintain dust-
removal apparatus, the Commission has recommended
the passage of legislation which will amend section 52
of chapter 152 of the General Laws to provide specifi-
cally that the Commissioner may approve a merit rating
plan for individual risks.

High rates have made workmen’s compensation insur-
ance prohibitive for most of the granite manufacturers.
The situation is growing worse, and drastic steps must
be taken if workmen in the stone-cutting industry are
to continue to receive the protection and benefits of the
Workmen’s Compensation Act. Legislation is necessary
to improve conditions for both employer and employee.

The Taunton Case.

In April, 1933, a situation arose in Taunton whereby
42 foundrymen were summarily discharged, following
physical examinations by a local physician at the behest
of an insurance company, on the theory that they were
suffering from silicosis or tuberculosis. This situation,
it was stated, was caused primarily by the refusal of
another company to continue to carry the risk and the
cancellation of their policy on ten days’ notice. The
matter was a serious one and gave the Commission grave
concern. At its door at almost every hearing was a
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delegation from these 42 discharged men, begging for an
opportunity to work. They pleaded that they were able
to work, that they were not sick, and that all they
wanted was an opportunity to go back to their employ-
ment and support their families. The Commission right-
fully devoted no little time to the problem of getting
these men back to work, and also endeavored to secure
for them some payment for their loss of time. After
seven months, it was able to secure for them the pay-
ment of compensation, on the theory of total incapacity,
for the entire time they were out, a total payment of
over $17,000, and an agreement that all who were ad-
judged by the Commissioner of Public Health fit to do
so might return to work. Forty-one of the men did
return to work, and, at the writing of this report, are
still employed.
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Conditions in the Industries.
In Part I of this report it has been clearly shown that

conditions in the 300-odd granite establishments of the
Commonwealth with regard to the control of harmful
dusts are, generally speaking, extremely bad. With the
exception of one building in a single plant, nothing which
can be called a safe work-place is to be found anywhere.
The dust control installation in this building proves,
furthermore, that the reduction of dustiness to within
safe limits is possible with respect to practically any
type of granite-cutting operation, provided that intelli-
gent engineering principles and adequate maintenance
and supervision are applied to the job. With regard to
the foundries, while conditions are generally better than
in the granite sheds, it has been shown that the recog-
nized means of dust control are but poorly exemplified
in many shops and inadequately maintained in even the
best equipped establishments.

The Medical Survey.

The results of the medical survey reported in Part II
prove conclusively, with respect to the granite worker,
that length of exposure to dust and the degree of dust
concentration are directly correlated with the incidence
of silicosis, both with and without complicating tuber-
culosis. Of this group of workers, 15.2 per cent were
found to have silicosis, and 7.6 per cent, silicosis with
tuberculosis. It was shown that the death rate from
tuberculosis was four times as high among granite work-
ers as among the adult male population generally. 1

Among the foundrymen, silicosis was found in 8.8 per
cent, silicosis with tuberculosis in 2.6 per cent. Not
only was silicosis less frequent than in the granite group,
but it was also less advanced in degree. Pneumonia,

SUMMARY AND CONCLUSIONS

1 Figures recently received from Vermont indicate a similar condition. The annual death
rate per 100,000, 1925 to 1929, in Washington County (the principal granite county), was

all other counties, 50.
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rather than tuberculosis, was shown to be the predomi-
nating cause of death, about one-fourth of all foundry-
men being found to succumb to this disease.

It may here be noted that, the pneumatic tool (great-
est dust producer) having been little used prior to the
war and granite cutting having been relatively quiescent
during the war period, there are today in the granite
industry a large proportion of workers whose exposure
to dust in heavy concentrations is a matter of not more
than fifteen years’ duration. The increase in the sili-
cosis rate which may be expected as these men reach
the disability point renders our problem all the more
important.

Dust Controi

Essential dissimilarities in the granite and foundry
industries were shown in Part 111 to point to different
methods of dust control. Broadly speaking, practically
every dusty granite process may and should be rendered
non-hazardous by proper exhaust ventilation,1 whereas
the isolation of dusty processes and the use of approved
respiratory devices in operations not otherwise subject
to control are the methods to be stressed in foundry
work. Another point of difference is the wide variation
of the free silica content of foundry dusts, whereas most
granite dusts contain between 31 and 38 per cent 2 free
silica. Exhausted dust should in every case be collected
by adequate means.

Legislative and Administrative Aspects.

Prevention.
In Part IV it was pointed out that the remedy for

present conditions affecting the granite and foundry in-
dustries with respect to dust diseases lies not onty in the
principal field of preventive effort, but in certain changes
with respect to compensation and insurance as well.

1 Adequate granite dust exhaust equipment having been devised only recently, it has
been impossible to secure other than tentative estimates of cost. One such estimate, which
is perhaps no more than suggestive, is $3OO per worker for installation and $3O per worker
for annual upkeep.

United States Geological Survey, Bulletin No. 404, 1909,
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In preventive control, not only is the Commonwealth
without the essential of medical supervision of the work-
ers, as practiced in other countries, but it has provided
no adequate regulations under which the dust hazard
may be suppressed. Furthermore, it is practically un-
equipped for the investigatory and statistical work on
which such regulations should be based, or to determine
whether or not they are complied with.

It seems therefore imperative that regulations for the
control of the hazards inherent in the granite and foundry
industries be promulgated as immediately as is consist-
ent with proper care in their preparation, and that re-
moval of the dust at the source be required wherever it
is possible. A responsibility to make use of protective
equipment should be placed upon the employee, and
the device of taking workers into partnership, thus cir-
cumventing the terms of the Labor Law, should be
nullified by broadening its scope in this respect. Stone
crushing, a particularly dusty operation, should be
brought within the terms of any regulations issued.

The degree of hazard shown to be involved in these
industries warrants the requirement that they may
operate in the Commonwealth only if certificated by the
Department of Labor and Industries as complying with
its regulations as to health and safety.

Staff and equipment should be provided in the Depart-
ment of Public Health for the pathological study of
occupational diseases. A Division of Occupational
Hygiene, capable of investigating industrial conditions
causing such diseases, evaluating means for their con-
trol and preparing regulatory and educational material,
should be established in the Department of Labor and
Industries. That department should be given the bene-
fit of adequate statistical data from the Department of
Industrial Accidents, and a financial inducement might
well be offered, as in Connecticut, to physicians who
now are lax in the reporting of occupational disease
cases treated by them.

The serious disease situation found by the Commission
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to exist in the granite and foundry industries has caused
its members to become convinced that, in these indus-
tries at least, workers exposed to the dust hazard should
be physically examined before entry to such occupations
and periodically thereafter. This is recommended pri-
marily because these men, after contracting the disease
of silicosis, become in many instances tubercular and
are thus a serious menace to their fellow workers. It
will be seen that the physical examinations are to be
made by the State Department of Health. Any one
acquainted with the standards of this department must
have the utmost confidence in its ability, fairness and
impartiality. It has all the facilities for making thorough
and accurate physical examinations. We feel that em-
ployees submitting to examinations under such auspices
will have far more confidence in the findings than they
have had heretofore in examinations by plant physicians
who, no matter how able or how ethical they may be,
must inevitably be subject to a bias based on the source
of their income. These examinations should be clothed
with every precaution to safeguard the rights of the
employee, and every possible means should be employed
to ameliorate the condition of those deprived of employ-
ment because found to be suffering from active pulmo-
nary tuberculosis. 1

Compensation.
Because of court interpretation of the statute, indus-

trial disease disability is compensable in the Common-
wealth. It is compensable, in greater or less degree, in
nine other States, three United States territories, and
61 foreign jurisdictions. Because of the “blanket” na-
ture of our Workmen’s Compensation Act, disability due
to silicosis is compensable, as it is in four other States,
two territories, and in some form in 23 foreign juris-
dictions. For the reason that disease-producing mate-
rials used in industry run well into the hundreds,2 and

dated with tuberculosis is estimated to1Life expectancy in well-established sili<
,pproximate eighteen months.

United States Bureau of Labor Statistics, Bulletin No. 582, 1933,
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because the continual introduction of new processes in
industry must render any disease schedule subject to
constant revision, the “blanket” type of law appears
more just than the “schedule” type. Such abuses as
have been charged to be due to the breadth of our law
should be controlled by means other than the intro-
duction of a schedule of compensable diseases. While
it may be admitted that the assessment of all damages
against the last employer in the case of an employee
incapacitated by occupational disease is in some in-
stances inequitable, fundamental difficulties make a
change in this respect seem unwise, and it may be said
that such inequalities tend to counterbalance each other
over a period of time.

Determination of the medical facts in occupational
disease cases is often a matter of serious difficulty to
the Industrial Accident Board. The claimant, in an
endeavor to prove his case, or a widow endeavoring to
prove that her husband’s death was causally related to
his employment, secures all possible medical evidence
to prove the contention. The insurance company, to
meet the case of the claimant, brings in medical talent
to disprove the claim. This is a time-consuming pro-
cedure and a matter of heavy expense to all parties,
which the present provision for the appointment of an
impartial physician fails tc overcome. Provision for im-
partial diagnostic advice by the Department of Public
Health to the Industrial Accident Board and the estab-
lishment of a Medical Board of Review, as called for
in our recommendations, are the apparent remedy and
felt to be imperative. It should further be made im-
possible for a worker afflicted with pulmonary disease
to come to this State, secure employment, and imme-
diately become eligible for compensation. No person
should be permitted to collect full compensation more
than once for any such disease.
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With respect to the insurance angle of the problem, it
has been shown that the fundamental difficulty in the
granite industry has been the inability of most employ-
ers to secure insurance protection at a price they could
afford to pay and, in the case of the foundry company
whose troubles were in part responsible for this investi-
gation, the cancellation of a policy on short notice. In
view of the exposure to harmful dusts involved in these
industries, it seems just to require that compensation
insurance protection, at least with respect to workers
so exposed, be made compulsory on the employer, and
to oblige the insurance companies to carry such risks as
are certificated by the Commonwealth as complying with
its health regulations. Provision should be made for
inclusion, in the premium rate of an employer, of debits
or credits based upon the degree of such compliance,
and cancellation of a policy on less than thirty days’
notice should be prohibited.

The resolve creating the Commission directed that it
study, in addition to the problem of compensation in-
surance in the granite and foundry industries, the ques-
tion of industrial disease compensation generally. As
compared with accidents, the amount of injury due to
occupational disease is small in the majority of indus-
tries in the Commonwealth. Any study of the problem
of occupational disease compensation generally is neces-
sarily bound up with the broader problem of compensa-
tion for industrial accidents. In this connection the
Commission has made some inquiry regarding the opera-
tion of state insurance funds. It was found that in
only five States - California, Connecticut, Massachu-
setts, North Dakota and Wisconsin could the em-
ployee afflicted with silicosis present a claim through
compensation boards or the equivalent, and that in only
two of these States California and North Dakota
are state insurance funds in operation. The questions at
issue are so involved that our facilities and our time

Insurance.
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were too limited to make an exhaustive study of the
state fund problem, and such material as we have re-
ceived in communications from other States is too in-
complete to offer a basis for conclusions.

With the rising cost of claims and the continuing de-
mand by labor for more liberal compensation provisions,
the problem of insuring the employer against compen-
sation claims has assumed in Massachusetts, as in other
industrial States, serious proportions.

There is a divergence of opinion in the Commission as
to whether or not a state fund would furnish ameliora-
tion of this problem. Certain members definitely feel
that the Legislature should ask that a study of state
funds be made in the near future. All members are
convinced that a state fund or other insurance structure
intended to cover solely the industries producing silica
dust would be impractical. No insurance fund could
succeed on a business devoted entirely to such high
risks. Moreover, the cost of sustaining such a fund in
these industries would be unduly burdensome on the
employer. Whether or not, as a result of future study
and experience, a state fund is at some time adopted in
the Commonwealth, we emphatically urge upon the Leg-
islature that the problem be approached as one which
is for all practical purposes entirely separate from the
recommendations of this report. Special treatment of
the industries which this Commission has been study-
ing would be a necessity under any form of insurance
coverage. We believe the adoption of the recommenda-
tions and enactment of the legislation necessary to put
them into effect will do much to solve the problem of
silicosis as it relates to the foundry and granite indus-
tries. The following results would be attained.

(1) Employers in the foundry and granite industries
would be obliged to carry compensation insurance.

(2) Insurance companies would be assigned the more
undesirable risks in an equitable way so that the exces-
sive costs would be spread among a number of insurance
carriers.
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(3) The employee would be assured of compensation
if disability develops as a result of silicosis acquired in
this State.

(4) The employee would be protected as far as pos-
sible from exposure to pulmonary tuberculosis and cared
for in the event that he is removed from employment
because of this disease.

(5) The health hazard due to harmful dust would be
reduced to a minimum by the installation of dust-remov-
ing equipment.

Uniform state regulation of occupational health haz-
ards is greatly to be desired. An effort has been made
by the Commission to secure the introduction of health
provisions in the N. R. A. codes governing the building
and monumental granite trades. Whether or not this
is successful, it is to be hoped that an Interstate Code
Committee, with representation from the principal gran-
ite-producing States, may be established.

Interstate Uniformity.
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RECOMMENDATIONS,

Definitions.
Wherever used in these recommendations, the words

here listed are defined as follows:
1. The “granite industry” shall include all establish-

ments where granite or granitic rock is quarried, crushed,
cut, turned, carved, lettered, surfaced, polished or other-
wise machined or finished.

2. The “foundry industry” shall include all estab-
lishments where ferrous or non-ferrous metals are cast
in sand molds.

3. “Siliceous” dust shall mean dust containing either
silica or silicates in amounts which may be harmful to
health.

4. “Harmful” shall mean capable of causing personal
injury, as determined by the Department of Labor and
Industries.

5. “Silicosis” shall mean that form of pneumoconi-
osis caused by the inhalation of siliceous dust other than
that of asbestos.

6. “Asbestosis” shall mean that form of pneumoco-
niosis caused by the inhalation of asbestos dust.

1. Preventive Regulations.

That the Department of Labor and Industries be
directed to prepare and issue, under authority of chap-
ter 149 of the General Laws, rules and regulations spe-
cifically applicable to the granite and foundry industries
for the protection of persons engaged in those industries
from diseases caused by the inhalation of dust, such
rules and regulations to emphasize (a) removal of the
dust at the source wherever possible; (5) the obligation
of employees to utilize, as required by the rules and
regulations, such means of protection conforming thereto
as are furnished to them; and (c) the requirements em-
bodied in the following recommendations numbered 5
and 6.
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2. Certificate of Compliance with Regulations.

That legislation be enacted to provide (a) that no
person shall engage in any business to which the rules
and regulations proposed in the preceding recommenda-
tion are applicable without a certificate of compliance
with the rules and regulations, such certificate to be
issued by the Department of Labor and Industries and
to be revocable for cause; and (6) that the proposed
statute become effective nine months after the effective
date of the rules and regulations.

Employers must Provide Insurance.

That the Workmen’s Compensation Act be amended
to provide (a) that insurance under the act be compul-
sory, with respect to all employees whose employment
involves the production of siliceous dust or exposure
thereto, on all employers in the granite and foundry
industries, these industries being particularly hazardous
to the health of those engaged therein; and (6) that the
above provision embodied in this recommendation may
be extended to such other industries as the Commis-
sioner of Labor and Industries and the Commissioner of
Insurance, acting jointly, may determine to involve a
hazard sufficient to warrant such extension.

4. Insurers must Carry Certificated Risks.
That legislation be enacted to provide that, as a con-

dition precedent to the granting of a license to an in-
surance company to engage in workmen’s compensation
insurance business in this Commonwealth, it must agree
(a) to insure any employer in the granite or foundry
industry who is the holder of a certificate of compliance
as provided in the recommendation next but one preced-
ing and who, having applied for insurance to three in-
surance companies and having been rejected by them,
is assigned to the licensee by the Commissioner of In-
surance; and (b ) to comply with rules and regulations
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to be made by the Commissioner of Insurance for the
equitable distribution of occupational disease losses in
such risks above a fair proportion which shall be charge-
able to the carrying company.

That legislation be enacted to provide (a) that no
person not previously so employed in the Common-
wealth shall engage in any occupation in the granite or
foundry industry in which there may be harmful ex-
posure to dust unless his physical fitness so to do has
been determined, within the twelve months next pre-
ceding, by the Department of Public Health by means
of an examination; (5) that any person not prohibited
by statute or regulation thereunder from engaging in
such occupation, and who has not been so examined
within the twelve months next preceding, shall be given
opportunity to be so examined within thirty days after
filing with the department a written application includ-
ing a signed statement that it is his purpose to engage
in such an occupation; (c) that the examinee shall be
notified in writing, within ten days after such examina-
tion, whether or not he is found physically fit to engage
in such an occupation; (d) that if an examinee found
unfit files with the department within ten days after
such notification a written appeal from the finding, it
shall be reviewed by the Medical Board of Review pro-
vided for in the following recommendation numbered
14, which board shall hold a hearing if requested by the
examinee and shall render to the department a decision
which shall be final and of which notice shall be sent to
the examinee as hereinbefore provided; (e) that no
member or employee of the department or of the board,
nor any of their records, shall be subject to subpoena
in connection with the case of any person so examined,
nor shall any such records be made public except at a
hearing as hereinbefore provided; (/) that there shall
be issued to each examinee found physically fit to engage
in such occupation a certificate of fitness which shall

5. Entrance Physical Examinations.
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bear the signature of the examinee and the date of the
examination and shall be duly executed under the direc-
tion of the Commissioner of Public Health; and (g) that
no further examination of the lungs shall be necessary
as a condition precedent to such employment of a per-
son to whom a certificate of fitness has been issued
within the twelve months next preceding.

6. Annual Physical Examinations.
That legislation be enacted to provide (a) that every

person engaged in any occupation in the granite or
foundry industry in which there may be harmful ex-
posure to dust shall annually be examined by the De-
partment of Public Health to determine his physical
fitness to continue in any such occupation; ( b ) that no
finding of such physical unfitness shall be made except
on evidence of active pulmonary tuberculosis; (c) that
every examinee found unfit so to continue shall be so
notified in writing; (d) that if an examinee found unfit
files with the above department within ten days after
such notification a written appeal from the finding, it
shall be reviewed by the Medical Board of Review pro-
vided for in the following recommendation numbered 14,
which board shall hold a hearing if requested by the
examinee and shall render to the above department a
decision which shall be final; (e) that, if the decision is
contrary to the finding reviewed, the examinee shall be
so notified in writing; (/) that, if the decision confirms
the finding reviewed, or if an examinee found unfit fails
to appeal as hereinbefore provided, the Department of
Public Health shall in writing notify the Department of
Industrial Accidents and the Department of Labor and
Industries that the examinee has been found physically
unfit to continue in any occupation as hereinbefore de-
scribed and the last-named department shall so notify
the examinee and his employer, if any; (g) that an
examinee so found unfit may apply, not less than twelve
months after such finding, for a re-examination in ac-
cordance with provisions (b), (c), id), (e) and (/) of the
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recommendation next preceding, any certificate of fitness
issued in such case to bear the word “readmitted;”
(h) that any person who, having received notice of
physical unfitness from the Department of Labor and In-
dustries as hereinbefore provided, continues in any
occupation for more than thirty days in contravention
thereto, or returns to such occupation except after re-
admission as hereinbefore provided, shall forfeit all rights
to compensation for disability due to pulmonary disease
under the Workmen's Compensation Act; (i) that no
member or employee of the Department of Public Health
or of the Medical Board of Review, nor any of their
records, shall be subject to subpoena in connection with
the case of any person examined as hereinbefore pro-
vided, nor shall any such records be made public except
at a hearing as hereinbefore provided; (j) that the
Division of Tuberculosis of the Department of Public
Health shall give special assistance in the extension of
its facilities to persons who, deprived of employment
because of a finding of unfitness as hereinbefore pro-
vided, have been resident in the Commomvealth on the
effective date of this legislation or for one year prior
to the date of such finding; (k) that the Division of
Public Employment Offices of the Department of Labor
and Industries shall give special assistance in the exten-
sion of its facilities to the dependents of such persons;
(I) that the Division of Public Employment Offices of
the Department of Labor and Industries and the Divi-
sion of Rehabilitation of the Department of Education
shall give special assistance in the extension of their
facilities to such persons if subsequently restored to fit-
ness for employment; (m) that every person who, hav-
ing been deprived of employment because of a finding
of unfitness as hereinbefore provided, and being in need
of relief or assistance, has been a citizen of the Common-
wealth on the effective date of this legislation or for one
year prior to the date of such finding shall, on having
received compensation for disability due to pulmonary
disease in the full statutory amount, or at once if ineli-
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gible for such compensation, be entitled to assistance as
provided for by chapter 118 A of the General Laws, as
amended, irrespective of any provision thereof contrary
hereto, for as long as such need and unfitness continue;
and (n) that the official or body providing such assist-
ance may at any time require that any such person be
re-examined, as hereinbefore provided, in order to deter-
mine whether or not the unfitness continues.

7. Compensation for Pulmonary Disability
Restricted.

That the Workmen’s Compensation Act be amended
to provide (a) that no person who has previously re-
ceived compensation for disability due to pulmonary
disease, either in total statutory amount or in a lump
sum under final adjudication, shall again be eligible for
compensation for disability due to any such disease;
and (b ) that, except in cases pending before the Indus-
trial Accident Board on the effective date of this legis-
lation, no person who has not been a resident of the
Commonwealth for the five consecutive years immedi-
ately preceding the date of injury shall be eligible for
compensation for disability due to silicosis or asbestosis.

8. All Persons Exposed subject to Preventive
Regulation.

That chapter 149 of the General Laws be so amended
as clearly to authorize the Department of Labor and
Industries (a) to make such investigations, determina-
tions, rules, regulations and orders as are necessary to
the protection of the health and safety of all persons
engaged in any employment, as defined in section 1 of
that chapter; and (5) to make such investigations, de-
terminations, rules, regulations and orders as are neces-
sary to the protection of the health and safety of the
public with respect to such employments.
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9. Physicians’ Reports Paid for, Privileged.

That section 11 of chapter 149 of the General Laws
be amended to provide (a) that the Department of Labor
and Industries shall pay a fee of 50 cents for each report
of disease made pursuant to the provisions of that sec-
tion; and (b ) that no such report shall be subject to
subpoena, nor shall its contents be made public.

10. Schedule and Experience Rating for Occupa-
tional Disease Risks.

That legislation be enacted to authorize the Commis-
sioner of Insurance to approve or disapprove plans for
computing premiums for an individual employer whose
employees are exposed to dust or other occupational
disease hazards, according to the existence and effective-
ness of machines or devices designed to remove or re-
duce such hazards.

11. Cancellation of Policies Restricted.
That legislation be enacted to provide that no work-

men’s compensation insurance policy shall be subject
to cancellation by either party on less than thirty days’
notice in writing.

12. Division of Occupational Hygiene.

That legislation be enacted to provide for the estab-
lishment, in the Department of Labor and Industries, of
a Division of Occupational Hygiene, with a director,
such personnel having special knowledge of the causes
and prevention of occupational disease and such addi-
tional staff and facilities as may be to the
efficient performance of its duties, which shall be (a) to
investigate conditions of occupation with reference to
hazards to health and to determine the degree of such
hazards; ( b) to investigate and evaluate means for the
control of such hazards; (c) to assist in the preparation



HOUSE No. 1350. [Feb.188

0

f

of rules and regulations for the prevention of occupa-
tional accidents and disease; and (d) in co-operation
with the Department of Public Health, to promote occu-
pational health and safety education.

13. Occupational Medical Staff.
That legislation be enacted to provide that there be

added to the personnel of the Division of Adult Hygiene
of the Department of Public Health a medical staff and
such assistants and facilities as may be necessary to the
efficient performance of their duties, which shall be (a)
to investigate and report to the Industrial Accident
Board on the medical aspects of all cases coming before
the board for compensation for silicosis, asbestosis or
pulmonary tuberculosis and to so investigate and report
in such cases coming before the board for other occu-
pational diseases as the board may refer to them, their
reports and findings to be admissible as evidence before
the board or any member thereof, but no member or
employee of the department to be subject to subpoena
in connection therewith; (5) in any fatal case coming
before them, to order an autopsy if in their opinion it is
advisable for the purpose of determining a fact material
to any party at interest; (c) to make such findings of
physical fitness as are provided for in the preceding
recommendations numbered 5 and 6; id) to study the
effects upon health of materials and processes used in
industry, in connection with which studies no member
or employee of the department shall be subject to sub-
poena; and (e) in co-operation with the Department of
Labor and Industries, to promote occupational health
education.

14. Medical Board op Review.

That legislation be enacted to provide for appointment
by the Public Health Council of a board of three physi-
cians, one to be a clinical pathologist, one a roentgen-
ologist and one a specialist in diseases of the chest, to
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be designated as the Medical Board of Review, whose
members shall serve and be compensated on a per diem
basis and whose duties shall be (a) to review, on request
by the Industrial Accident Board, reports and findings
of the Department of Public Health provided for with
respect to compensation cases in the recommendation
next preceding; and ( b ) as provided in the preceding
recommendations numbered 5 and 6, to review findings
of physical fitness made by the Department of Public
Health, hold hearings and render decisions thereon.

15. Statistical Data.
That legislation be enacted to direct and enable the

Department of Industrial Accidents to prepare from its
records, as a factual basis for preventive regulation by
the Department of Labor and Industries, statistical data
on occupational injuries.
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In the Year One Thousand Nine Hundred and Thirty-Four

An Act defining Certain Terms.

1 Section 1. Section one of chapter one hundred
2 and forty-nine of the General Laws is hereby amended
3 by inserting after the word “on” in the twenty-eighth
4 line the following three new paragraphs:
5 The “foundry industry” shall include all establish-
-6 ments where ferrous or non-ferrous metals are cast in
7 sand molds.
8 The “granite industry” shall include all establish-
-9 ments where granite or granitic rock is quarried,

10 crushed, cut, turned, carved, lettered, surfaced, pol-
-11 ished or otherwise machined or finished.
12 “Harmful” shall mean capable of causing personal
13 injury, as determined by the department of labor and
14 industries.

1 Section 2. Section one of chapter one hundred
2 and fifty-two of the General Laws is hereby amended
3 by adding at the end thereof the following five new
4 clauses:

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

Clk Commontocaltj) of Massachusetts

LEGISLATIVE DRAFTS.
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5 (9) “Asbestosis” shall mean that form of pneu-
-6 moconiosis caused by the inhalation of asbestos dust.
7 (10) The “foundry industry” shall include all es-
-8 tablishments where ferrous or non-ferrous metals are
9 cast in sand molds.

10 (11) The “granite industry” shall include all es-
-11 tablishments where granite or granitic rock is quar-
-12 ried, crushed, cut, turned, carved, lettered, surfaced,
13 polished or otherwise machined or finished.
14 (12) “Siliceous” dust shall mean dust containing
15 either silica or silicates in amounts which may be
16 harmful to health.
17 (13) “Silicosis” shall mean that form of pneumo-
-18 coniosis caused by the inhalation of siliceous dust
19 other than that of asbestos.
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act authorizing the Department of Labor and Indus-
tries to make Certain Rules and Regulations for the
Protection of the Health of Persons in the Granite and
Foundry Industries.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

1 Chapter one hundred and forty-nine of the General
2 Laws is hereby amended by inserting after section six
3 the following new section:-—■

4 Section 6A. The department shall make rules and
5 regulations applicable to the granite and foundry
6 industries for the protection of the health of persons
7 engaged in or subject to injury from the operations
8 of those industries, by mechanical or other means.
9 Such rules and regulations shall be applicable to all

10 persons engaged in those industries, and shall provide
11 for the removal of dust at the source wherever possi-
-12 ble and for the observance and carrying out of the
13 requirements of sections one hundred and forty-two G
14 to one hundred and forty-two K, inclusive, of chapter
15 one hundred and forty-nine.

Cl)t Commontoealtl) of Q^assac&iwtts
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act requiring Persons engaged in the Granite and
Foundry Industries to procure Certificates of Com-
pliance with Rules and Regulations affecting those
Industries.

1 Section 1. Chapter one hundred and forty-nine
2 of the General Laws is hereby amended by inserting
3 after section six A, inserted by chapter of the
4 acts of the current year, the following new section:
5 Section 68. No person shall engage nor continue,
6 otherwise than as an employee, in any business to
7 which the rules and regulations authorized by the pre-
-8 ceding section are applicable unless and until he shall
9 have procured from the department a certificate of

10 compliance with said rules and regulations. The
11 department shall, after application is made therefor,
12 issue a certificate of compliance when said rules and
13 regulations have been complied with, and may revoke
14 a certificate for cause.

1 Section 2. This act shall become effective nine
2 months after the effective date of the rules and regu-
-3 lations referred to in the preceding section.

C&e Commontocalti) o£ Massachusetts

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act making Compulsory Workmen’s Compensation
Insurance in the Granite, Foundry and Other Haz-
ardous Industries.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

Cf)t Commontuealtft of 00assacjjusett0

1 Chapter one hundred and fifty-two of the General
2 Laws is hereby amended by inserting after section
3 twenty-four the following new section:
4 Section 24A. Any person engaged in the granite
5 or foundry business, or in any other business the
6 employment of whose employees involves the pro-
-7 duction of siliceous dust or exposure thereto, or which
8 the commissioner of labor and industries and the com-
-9 missioner of insurance, acting jointly, determine to be

10 also particularly hazardous to the health of those en-
-11 gaged therein, shall, before engaging or continuing
12 in such business, provide by insurance for the pay-
-13 ment to his employees by an insurer of the compensa-
-14 tion provided for by this chapter, and any employee
15 of such insured person shall be conclusively deemed,
16 by virtue of such employment, to have waived the
17 rights described in the preceding section.
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act requiring Insurance Companies transacting Work-
men’s Compensation Insurance Business to Insure
Certain Undesirable but Insurable Risks, and provid-
ing for the Equitable Distribution of Occupational
Disease Losses among Such Companies.

1 Chapter one hundred and fifty-two of the General
2 Laws is hereby amended by inserting after section
3 fifty-two the following new section:
4 Section 52A. Before transacting in this common-

-5 wealth the business referred to in the preceding section
6 an insurance company shall file with the commissioner
7 of insurance its agreement (a) to insure, when ordered
8 by the commissioner, the payment of the compensa-
-9 tion provided for in this chapter for any employer

10 in the granite or foundry business who is a holder of
11 the certificate of compliance required in section six B
12 of chapter one hundred and forty-nine, who, having
13 applied to three companies, has been refused such
14 insurance, and (5) to comply with rules and regulations
15 by the commissioner for the equitable distribution of
16 occupational disease losses covered by such insurance
17 above a fair proportion, which fair proportion shall
18 be chargeable to the carrying company, so called.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

CJie Commontoealtf) of epassacijusetts
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19 This section shall apply to companies now transacting
20 the business referred to in this section, and failure on
21 the part of such company to file an agreement as
22 aforesaid within days of the effective date
23 of this act shall be cause for the revocation of its
24 license to do business.
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act requiring and providing for Physical Examina-
tions for Certain Persons Employed in the Granite or
Foundry Industries as a Condition Precedent to Such
Employment, and providing Financial and Other As-
sistance for Persons so Employed found to be Physi-
cally Unfit to continue in Such Employment.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

1 Chapter one hundred and forty-nine of the General
2 Laws is hereby amended by inserting after section
3 one hundred and forty-two F, inserted by chapter
4 three hundred and four of the acts of nineteen hun-
-5 dred and thirty-three, the five following new sec-
-6 tions; -

7 Section H2G. No person not previously so em-
-8 ployed in the commonwealth shall engage in any
9 occupation in the granite or foundry industry in

10 which there may be harmful exposure to dust unless
11 his physical fitness so to do has been determined by
12 a physical examination within the twelve months
13 next preceding by the department of public health.
14 Any person not prohibited by statute or regulation
15 from engaging in such occupation, and who has not
16 been examined within the twelve months next pre-

Ciic Commontoealtfi of enassacJnisetts
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17 ceding, shall be given opportunity to be so examined
18 within thirty days after filing with the department
19 of public health a written application including a
20 signed statement that it is his purpose to engage in
21 such an occupation. Such a person shall be notified
22 in writing within ten days after his examination
23 whether or not he is found physically fit to engage
24 in such occupation. If a person is found unfit, and
25 files with the department within ten days after such
26 notification a written appeal from the finding, it
27 shall be reviewed by the medical board of review in
28 the department of public health as provided by
29 section two B of chapter one hundred and eleven.
30 The medical board of review shall hold a hearing if
31 requested by such person and shall render to the
32 department of public health a decision which shall
33 be final and of which notice shall be sent to such
34 person. There shall be issued to each person ex-
-35 amined and found physically fit to engage in such
36 occupation a certificate of fitness wrhich shall bear
37 the signature of such person and the date of the
38 examination, and shall be duly executed under the
39 direction of the commissioner of public health. No
40 further examination of the lungs shall be necessary
41 as a condition precedent to such employment of a
42 person to whom a certificate of fitness has been
43 issued within the twelve months next preceding.
44 Section IJ+2H. Every person engaged in any oc-
-45 cupation in the granite or foundry industry in which
46 there may be harmful exposure to dust shall annually
47 be examined by the department of public health to
48 determine his physical fitness to continue in such
49 occupation. No finding of physical unfitness shall
50 be made except on evidence of active pulmonary
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tuberculosis. Any person so examined and found
unfit to continue in such occupation shall be so
notified in writing. If a person so examined and
found unfit files with the said department within ten
days after such notification a written appeal from the
finding, it shall be reviewed by the medical board of
review which shall hold a hearing if requested by
such person and shall render to the said department
a decision which shall be final. If the decision is
contrary to the finding reviewed the person examined
shall be so notified in writing. If the decision con-
firms the finding reviewed, or if a person found unfit
fails to appeal as hereinbefore provided, said de-
partment shall in writing notify the department of
industrial accidents and the department of labor and
industries that such person has been found physically
unfit to continue in any occupation hereinbefore
described. Thereupon the department of labor and
industries shall so notify such person and his em-
ployer, if any. A person so found unfit may apply
not less than twelve months after such finding for a
re-examination as provided in the preceding section,
and any certificate of fitness issued after such ex-
amination shall bear the word “readmitted.” Any
person who, having received notice of physical un-
fitness from the department of labor and industries
as hereinbefore provided, continues in any such
occupation for more than thirty days in contraven-
tion thereof, or returns to such occupation except
after readmission as hereinbefore provided, shall for-
feit all rights to compensation for disability due to
pulmonary disease under chapter one hundred and
fifty-two.
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partment of public health or of the medical board
of review, nor any of their records, shall be subject
to summons in connection with the case of any per-
son examined as provided in the two preceding sec-

tions, nor shall any such records be made public
except at a hearing under said two preceding sections.
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Section Uf 2J. The division of tuberculosis in the
department of public health shall give special assist-
ance in the extension of its facilities to persons who,
deprived of employment because of a finding of un-
fitness as hereinbefore provided, have been resident
in the commonwealth on the effective date of this
statute or for one year prior to the date of such
finding. The division of public employment offices
of the department of labor and industries shall give
special assistance in the extension of its facilities to
the dependents of such persons. The division of
public employment offices of the department of labor
and industries, and the division of rehabilitation of
the department of education, shall give special
assistance in the extension of their facilities to such
persons if subsequently restored to fitness for em-
ployment.
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108 Section Any person who, deprived of em-

ployment because of a finding of unfitness as herein-
before provided, has been a citizen of the common-
wealth on the effective date of this statute, or for one
year prior to the date of such finding, and is in need
of relief or assistance but is ineligible for compensa-
tion under the provisions of chapter one hundred and
fifty-two, shall be entitled to assistance under the
provisions of chapter one hundred and eighteen A
immediately and for as long as he continues to be so
unfit and in need, irrespective of any provision
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119 therein contrary hereto. The official or body pro-
-120 viding such assistance may at any time require that
121 any such person be re-examined as hereinbefore pro-
-122 vided in order to determine whether or not the
123 unfitness continues.



HOUSE No. 1350. [Feb.200

ft

#;■
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of review, nor any of their records, shall be subject
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119 therein contrary hereto. The official or body pro-
-120 viding such assistance may at any time require that
121 any such person be re-examined as hereinbefore pro-
-122 vided in order to determine whether or not the
123 unfitness continues.
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act providing for Financial Assistance in Addition
to Workmen’s Compensation Benefits to Employees
Suffering from Pulmonary Disease and Restricting
the Further Rights of Certain Such Employees to
Additional Workmen’s Compensation Benefits.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

Cfte Commontoealtf) of o@aosaciuisetts

1 Chapter one hundred and fifty-two of the General
2 Laws is hereby amended by inserting after section
3 thirty the following new section:
4 Section 30A. Any person having received com-
-5 pensation for disability due to pulmonary diseases
6 and being in need of relief or assistance after the
7 receipt of the full statutory amount of such com-
-8 pensation shall be at once entitled to assistance as
9 provided for by chapter one hundred and eighteen A,

10 irrespective of any provision thereof as to age. No
11 person who has previously received compensation
12 for disability due to pulmonary diseases in the total
13 statutory amount or in a lump sum on final adjudi-
-14 cation shall again be eligible for compensation for
15 disability due to any such disease. Except in cases
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16 pending before the industrial accident board on
17 no person who has not been a resident
18 of the commonwealth for five consecutive years im-
-19 mediately preceding the date of injury shall be eli-
-20 gible for compensation for disability due to silicosis
21 or asbestosis.
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act granting Authority to the Department of Labor
and Industries relative to the Protection of the Public
Health and Safety in Certain Employments.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

Cl)t Commontoealtl) of Massachusetts

1 Section six of chapter one hundred and forty-nine
2 of the General Laws is hereby amended by striking
3 out, in the ninth line, the word “either” and insert-
-4 ing in place thereof the words: persons engaged in
5 such employments, whether as, by striking out, in
6 the tenth line, the word “both” and inserting in
7 place thereof the word: otherwise, and a comma,
8 by striking out, in the tenth line, the word “and”
9 and inserting in place thereof a comma, and by

10 adding at the end thereof the following: and for
11 the protection of the public health and safety gener-
-12 ally with respect to such employments and places of
13 employment, so as to read as follows: Section 6.
14 It shall investigate from time to time employments
15 and places of employment, and determine what suit-
-16 able safety devices or other reasonable means or re-
-17 quirements for the prevention of accidents shall be
18 adopted or followed in any or all such employments
19 or places of employment; and also shall determine
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20 what suitable devices or other reasonable means or
21 requirements for the prevention of industrial or occu-
-22 pational diseases shall be adopted or followed in any
23 or all such employments or places of employment;
24 and shall make reasonable rules, regulations and
25 orders applicable to persons engaged in such employ-
-26 ments, whether as employers or employees or other-
-27 wise, for the prevention of accidents, the prevention
28 of industrial or occupational diseases and for the
29 protection of the public health and safety generally
30 with respect to such employments and places of
31 employment.
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act authorizing the Payment of Fees to Physicians
for Certain Medical Reports to the Department of
Labor and Industries and Appropriating Money
therefor.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

1 Section eleven of chapter one hundred and forty-
-2 nine of the General Laws is hereby amended by in-
-3 serting after the word “time” in the seventh line
4 the following new sentence: The department shall
5 pay a fee of fifty cents for each such report, and
6 by adding at the end thereof the following: No
7 such report shall be subject to summons nor shall
8 its contents be made public, —so as to read as
9 follows: Section 11 . The department may re-

-10 quire every physician treating a patient whom he
11 believes to be suffering from any ailment or disease
12 contracted as a result of the nature, circumstances
13 or conditions of the patient’s employment to report
14 information relating thereto as it may require, within
15 such time as it may fix, and it may issue a list of such
16 diseases which shall be regularly reported upon by
17 physicians, and may add to or change such list at
18 any time. The department shall pay a fee of fifty
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19 cents for each such report. Copies of all such reports
20 and all statistics and data compiled therefrom shall
21 be kept by it, and shall be furnished on request to
22 the department of industrial accidents and the de-
-23 partment of public health. No such report shall be
24 subject to summons nor shall its contents be made
25 public.
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act granting Authority to the Commissioner of
Insurance relative to computing Premiums for Work-
men’s Compensation Insurance, and restricting the
Cancellation of Workmen’s Compensation Insurance
Policies.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

1 Section fifty-two of chapter one hundred and fifty-
-2 two of the General Laws is hereby amended by add-
-3 ing at the end thereof the following: Subject to
4 the foregoing provisions the commissioner may in
5 his discretion approve a plan for computing pre-
-6 miums for an individual employer whose employees
7 are exposed to dust or other occupational disease
8 hazards, according to the existence or effectiveness
9 of machines or devices designed to remove or reduce

10 such hazards. No policy insuring the payment of
11 benefits under this chapter shall be subject to can-
-12 cellation by either party on less than thirty days’
13 notice in writing.
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In the lear One Thousand Nine Hundred and Thirty-Four.

An Act establishing a Division of Occupational Hygiene
in the Department of Labor and Industries and defin-
ing its Powers and Duties.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

1 Section 1. Section three of chapter twenty-three
2 of the General Laws is hereby amended by inserting
3 after the word “life” in the seventh line the following:
4 , a division of occupational hygiene, —so as to
5 read as follows: Section 3. The commissioner
6 shall be the executive and administrative head of the
7 department. He shall have charge of the administra-
-8 tion and enforcement of all laws, rules and regulations
9 which it is the duty of the department to administer

10 and enforce, and shall direct all inspections and
11 investigations except as otherwise provided. He
12 shall organize in the department a division of stand-
-13 ards, a division on the necessaries of life, a division of
14 occupational hygiene, and such other divisions as he
15 may from time to time determine, and may assign
16 the officers and employees of the department thereto.
17 He shall prepare for the consideration of the assistant
18 commissioner and the associate commissioners rules
19 and regulations for the conduct of the department
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20 and all other rules and regulations which the depart-
-21 ment is authorized by law to make, and they shall,
22 except as otherwise provided, take effect when ap-
-23 proved by the associate commissioners and the
24 assistant commissioner, or upon such date as they
25 determine. The commissioner may designate the
26 assistant commissioner or an associate commissioner
27 to discharge the duties of the commissioner during
28 his absence or disability.

1 Section 2. Section four of said chapter twenty-
-2 three is hereby amended by striking out, in the third
3 line, the word “six” and inserting in place thereof
4 the word: seven,-—so as to read as follows:
5 Section 4- The commissioner, assistant commis-
-6 sioner and associate commissioners may, with the
7 approval of the governor and council, appoint, and
8 fix the salaries of, not more than seven directors, and
9 may, with like approval, remove them. One of them,

10 to be known as the director of standards, shall have
11 charge of the division of standards, and one of them,
12 to be known as the director of the division on the
13 necessaries of life, shall have charge of said division,
14 and each of the others shall be assigned to take charge
15 of a division. The commissioner may employ, for
16 periods not exceeding ninety days, such experts as
17 may be necessary to assist the department in the
18 performance of any duty imposed upon it by law,
19 and such employment shall be exempt from chapter
20 thirty-one. Except as otherwise provided in section
21 nine B, the commissioner may employ and remove
22 such inspectors, investigators, clerks and other assist-
-23 ants as the work of the department may require.
24 Such number of inspectors as the commissioner may
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25 deem necessary shall be men who, before their em-
-26 ployment as such, have had at least three years’
27 experience as building construction workmen. The
28 commissioner may require that certain inspectors in
29 the department, not more than seven in number,
30 shall be persons qualified by training and experience
31 in matters relating to health and sanitation.

1 Section 3. Said chapter twenty-three is hereby
2 further amended by inserting after section eleven
3 the following new section and heading:

4 DIVISION OF OCCUPATIONAL HYGIENE.

5 Section 11A. In addition to such staff and facili-
-6 ties as may be necessary in the efficient performance
7 of its duties, there shall be employed in the division
8 of occupational hygiene persons having special knowl-
-9 edge of the causes and prevention of occupational

10 diseases. It shall be the duty of the division to
11 investigate conditions of occupation with reference
12 to hazards to health and to determine the degree of
13 such hazards, to investigate and evaluate methods
14 for the control of such hazards, to assist in the prepa-
-15 ration of rules and regulations for the preventing of
16 occupational accidents and diseases, and, in co-

-17 operation with the department of public health, to
18 promote occupational health and safety education.
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act authorizing the Addition of a Medical Staff to
the Division of Adult Hygiene of the Department of
Public Health and defining its Powers and Duties.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

1 Chapter one hundred and eleven of the General
2 Laws is hereby amended by inserting after section
3 two the following new section:
4 Section 2A. The commissioner, with the approval
5 of the public health council, shall establish a medical
6 staff together with such assistants and facilities as
7 may be necessary for the efficient performance of
8 their duties, which shall be to investigate and report
9 to the industrial accident board on the medical aspects

10 of all cases coming before the board for compensa-
-11 tion for silicosis, asbestosis or pulmonary tubercu-
-12 losis, and on the medical aspects of such cases of
13 other occupational diseases as the board may refer
14 to them, their reports and findings to be admissible
15 as evidence before the board or any member thereof,
16 but no member or employee of the department shall
17 be summoned as a witness in connection therewith;
18 in any fatal case referred to them, to order an au-
-19 topsy if in their opinion it is advisable for the purpose
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20 of determining a fact material to any party in in-
-21 terest; to make such findings of physical fitness as
22 are provided for in sections one hundred and forty-
-23 two G to one hundred and forty-two K of chapter
24 one hundred and forty-nine; to study effects upon
25 health of materials and processes used in industry,
26 but in connection therewith no member or employee
27 of the department shall be summoned as a witness
28 to testify before them; and, in co-operation with
29 the department of labor and industries, to promote
30 occupational health education. They shall perform
31 such other duties as the commissioner may from
32 time to time determine.
33 In this section the words “siliceous dust” shall
34 mean dust containing either silica or silicates in
35 amounts which may be harmful to health, and the
36 word “asbestosis” shall mean that form of pneu-
-37 moconiosis caused by the inhalation of asbestos dust.
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act authorizing the Appointment of a Medical Board
of Review and Defining its Powers and Duties.

Be it enacted by the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

1 Chapter one hundred and eleven of the General
2 Laws is hereby amended by inserting after section
3 two A, inserted by chapter of the acts
4 of the current year, the following new section:
5 Section 28. The public health council shall ap-
-6 point a board of three physicians, one to be a clinical
7 pathologist, one a roentgenologist, and one a specialist
8 in diseases of the chest, to be designated as the medi-
-9 cal board of review, to review, on request of the in-

10 dustrial accident board, reports and findings by the
11 medical staff under provisions of the preceding sec-
-12 tion and, as provided in sections one hundred and
13 forty-two G to one hundred and forty-two K, inclu-
-14 sive, of chapter one hundred and forty-nine, to review
15 findings of physical fitness made by the department
16 of public health. The board may hold hearings and
17 shall render decisions on matters coming before it.
18 The members of the board shall receive
19 dollars a day while in the performance of their duties,
20 and shall be reimbursed for their actual and neces-
-21 sary expenses.
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In the Year One Thousand Nine Hundred and Thirty-Four.

An Act authorizing the Department of Industrial Acci-
dents to Prepare Statistical Data on Occupational
Injuries for Use by the Department of Labor and
Industries and to Appropriate Money therefor.

Be it enacted by the Senate and Home of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

1 Chapter one hundred and fifty-two of the General
2 Laws is hereby amended by inserting after section
3 two the following new section:
4 Section 2A. The department shall prepare from
5 its records, as a factual basis for preventive regula-
-6 tion by the department of labor and industries,
7 statistical data on occupational injuries.
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