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THE POTENTIAL PROBLEMS OF INDUSTRIAL
. HYGIENE IN A TYPICAL INDUSTRIAL AREA
IN THE UNITED STATES'

INTRODUCTION

Realizing the fact that the improvement of the general health status
of the industrial worker is a public health problem and as such should
be one of the functions of a department of public health, the health
officials of one of the industrial areas in the United States decided to
inaugurate a program of industrial hygiene. These health officials
also realized that one of the first steps in such a program is to obtain
a comprehensive conception of the extent of the problem as it exists
today. Such a conception, in the absence of definite industrial mor-
bidity and mortality statistics, may be approximated by means of a
preliminary survey of the industrial establishments of the locality.
This preliminary survey should be of a type which would reveal the
number of persons employed in the various occupations, the materials,
processes, and condifions associated with these occupations, and the
welfare facilities afforded the workers in the industrial environment,
thereby yielding a picture of the working conditions.

To accomplish such a study would have taken a considerable
amount of time with the limited personnel at the disposal of the health
department. Fortunately, an opportunity to conduct such an inves-
tigation in a comparatively brief period of time offered itself through
the agency of the Civil Works Act, whereby it was possible to employ
some 40 engineers for this problem. In order to conduct this survey
in a standardized manner and under the guidance of experienced per-
sonnel, the aid of the Office of Industrial Hygiene and Sanitation of
the United States Public Health Service was enlisted.

The present report deals with the results of this cooperative study
and also contains definite recommendations for a program of indus-
trial hygiene for the health department in the area surveyed. It was
not possible to evaluate by exact quantitative methods the extent of
exposure of workers to various materials and the effect of such expo-
sure on the health of the workers, since to accomplish this would
have required a great number of persons trained in industrial hygiene.
For this reason, it must be kept in mind, that the results presented in
this report must not be interpreted as indicating in any manner whatso-
ever that an exposure to an industrial condition or material necessarily
implies injury to a workman, but merely indicates the potentialities of the
‘sutuation.

1 Submitted for publication June 29, 1934.
1)
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SCOPE AND PLAN OF SURVEY

It was realized at the beginning of this study, in January 1934,
that not more than 2 or 3 months could be devoted to this work,
since all C. W. A. activities were to be curtailed late in March of the
same year. For this reason it was decided to include only the manu-
facturing and mechanical industries in the present inquiry.

Although graduate engineers were available for the conduct of
the study, it was realized that one was dealing with men untrained
in industrial hygiene methods. For this reason it was decided that
the present inquiry would have to be of such a nature as to place
very little stress on the judgment of the investigator and more on the

proper filling out of a simple questionnaire. Accordingly, the first
step in the study was to formulate a questionnaire which would fulfill
the above requirements and still yield the necessary information.
The forms used were so worded as to yield information concerning
such items as products manufactured, sanitary facilities, raw mate-
rials employed, processes, occupations, etc. It is apparent, there-
fore, that the scope of the present survey was so planned as to be
merely preliminary in nature, and does not indicate the extent of any
health hazards in the industries studied, but only shows the possibilities
of the situation. This point will be further clarified in the pages

which follow.
METHODS USED IN STUDY

For the sake of those persons who may be interested in conducting
a similar survey, the methods used in the present investigation are
presented in detailed form.

The first step in the study was to make out an index card for each
of the 700 industrial plants selected for study, listing on each card
the name of the plant, the products manufactured, the address and
telephone number. These cards were later sorted according to
products manufactured and given a code number. During the
actual survey it was very helpful to record on each card the names
of the investigator, the date the survey commenced and any other
pertinent data of use in keeping track of the work in progress. The
next step in the study was to inform the plant officials of each of the
establishments to be surveyed, of the nature of the inquiry. This
was accomplished by sending a personal letter to each plant manager,
explaining in some detail the purpose, scope, and plan of the study
and enlisting the cooperation of the plant officials.

During the time that elapsed for the letters to be written and
mailed, the prospective investigators were being given a general
background of industrial hygiene. This consisted of lantern-slide

lectures on the subject of industrial hygiene, as presented by one of
the authors during a 2-day period. In addition, outside reading
was available on numerous topics related to industrial hygiene. As a
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result of these lectures, questions asked of the men, and essays which
they wrote on the subject matter covered by this brief intensive
course, it was possible to select 27 engineers who, it was felt, were
qualified to carry on the study. These men were then given the
survey forms designed for the study with a set of written instructions
covering each item in the forms. A lecture was also given in the
use of the forms which gave an opportunity to take up many points
perhaps not fully clear in the instructions.

At the completion of the preliminary training course, which con-
sumed 3 or 4 days, certain key men were taken out by one of the
authors for practical instruction. Each man was taken individually
to a plant and told to observe the proper methods in making a con-
tact with the necessary plant official, how to make a workroom sur-
vey and the technic in obtaining answers to all the questions on the
forms in as unobtrusive a manner as possible. After the demonstra-
tion, the prospective investigator was taken to another plant and
told to go through the same procedure in the presence of the instruc-
tor. In this manner it was possible to point out to the investigator
any mistakes he may have committed either in making his contact
or in obtaining his information. Such a procedure made it possible
to select about 5 men, who in turn could give individual training to
the other men. At the end of 3 or 4 days each one of the 27 engineers
had received individual instruction and was then given a definite
assignment.

During the first week’s work, the instructor (one of the authors)
checked each individual’s work and pointed out any errors or omis-

. sions. At the end of the first week’s survey, it was patent that
. certain common misconceptions as to the information required were
present. These were by no means of a serious nature and were soon
ironed out at a meeting called for this purpose. It was decided,
therefore, to institute a systematic procedure for checking the work
of the men as soon as an investigator finished one plant. This work
was checked by two of the key men who were familiar with many of
the industrial processes the checking being done in the presence of
each investigator, so that he could view errors, if any were made,
and possibly return to the plant to obtain the information lacking.
At the same time, two other individuals were employed in coding the
results of the survey, that is, in recording some of the salient data on
specially prepared forms which could later be used for the final
analysis. 2 This coding served as an additional check on the investi-
gator’s work, since certain items which may have been overlooked
by the checkers, were probably noted by the coders, because of the
very nature of the forms used. It may be well to mention at this

2 Only the survey forms are reproduced in this report at the appendix. The other forms used in the
study may be had by communicating with any one of the authors.
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time, that the investigators were assigned plants according to whether
or not they were familiar with the processes in such plants. For
example, chemical engineers were assigned chemical plants, electrical
engineers were sent to electrical equipment manufacturing plants,
men with foundry experience to foundries, and so on.

The following tabulation summarizes the time involved in the
conduct of the study. As a rule, the men worked 6 hours a day, in
a 5-day week.

Activity | Total num- Remarks
Training period. .o cceeeemmmmoeaaaaee 360 | Equivalent to 2 days for 30 men.
Field SUrveys. - ---ccecccamememcmcemcnccnaaann- 5,208 | Represents about 7 weeks’ work for 25 men.
Coding and checking.... oo o ccccaiaaaaan 630 | 7 weeks’ work for 3 persons.
Mabulating - o oo oo oo 216 | 2 weeks’ work for 3 persons.

All told, about 630 plants were surveyed in the present study.
Active work commenced on January 15, beginning with the training
period, and terminated on April 2, when all tabulating was completed.

RESULTS OF SURVEY

The basis of the present survey was the filling out of the two forms
reproduced in the appendix to this report. The shorter of the two
forms dealt with data pertaining to the plant as a whole, and required
such information as the kinds of products manufactured, number and
types of buildings and a ‘“yes” or ‘“no” answer to certain questions
relating to industrial welfare provisions and whether or not disability

statistics were kept at each plant. The longer form dealt specifically
with the individual workroom, there being one such form for each work-
room in a plant. On this form the investigator had to record the type
"of work performed in the room, the lack or presence of certain kinds
“ of sanitary facilities, the presence of potential exposure to accidents,
" fumes and gases, other poisons, dusty processes, and lastly, the various
occupations and activities of each occupation. A close scrutiny of
these forms will reveal the fact that the investigator had to use his
own judgment but very little; most of the data being supplied by the
plant management. As explained earlier, these forms were purposely
framed in such a manner as to leave very little to the decision of each
surveyor, since it was realized that even with the short instruction
course given the men, they were still inexperienced inindustrial hygiene
methods. In view of the uniform manner in which the data were
collected, it is felt that the information, as far as it went, represents
the actual state of affairs existing in the various plants at the time this

survey was conducted.
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TYPE OF INDUSTRIES SURVEYED

TABLE 1.—Number of workers and planis in manufacturing and mechanical tndus-
tries surveyed

Number of workers
Number
Industry of plants
Total Male Female

Maetal produets industries.. ..o 252 13,955 12, 805 1,150
Automobile plants 11 1,111 1,089 22
Electrical shops..c-occoee... 15 2,320 1,978 342
Machine shops and foundries.. 226 10, 524 9,738 786
Printing and allied industries. .. ... _______.__._______ 108 2,308 1,884 424
Photostating. - e e 4 23 23 0
Photo-engraving. 21 240 223 17
Printing.. 76 1,947 1,544 403
Typesetting................. 7 98 94 4
Chemical industry. 99 1,793 1,483 310
Artificial flowers. . _______________ 7 291 240 51
Fireworks.... 1 2 0
Films and plates. - .o cccoemean.. 4 78 60 18
Oils and greases. ..« .o ccocceoaaaoo. 4 24 22 2
Polishes. 6 62 34 28
Soaps, glues, etC.cccceaccacaamanas 16 386 282 104
Inks 10 72 66 6
Paints and varnishes. 33 308 356 42
Other chemicals. 18 480 421 59
Clay, glass, and stone: 53 1,372 1,370 2
14 94 94 0-
39 1,278 1,276 2
46 8,031 4, 469 3, 562
17 7,311 3,981 3,330
29 7 4 2
D 29 925 310 615

E lati 18 89
Storage battery. 5 16 16 0
Rubber goods. 3 54 44 10
Fur preparatio: 2 143 141 2
615 28, 686 22,610 6,076

Table 1 shows the number of male and female workers employed
" in the various plants at the time this study was made. For the sake
of simplicity, the different plants are grouped into 10 main industries.
Of 28,686 workers covered in this survey 22,610 (78.8 percent) were
males. According to the United States census of 1930 (1),® there were
at that time 44,449 employees working in the industries included in
this survey, or about 15,000 more persons than found employed 4
years later. This figzure may be considered as a very crude index of
the inroads of the depression in the manufacturing plants in the area
studied. The survey covered roughly about one-third of the persons
working in all the manufacturing and mechanical industries in the
locality which would indicate that the study included a good sample of !
the industrial population under consideration. The industries are

3 Italic figures in parentheses denote reference cited.
91356—34——2
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arranged in the order of the number of plants found in each industrial
group, which in all but one case (the leather industry) also meant in
the order of the number of persons employed. By far the greatest
number of plants and persons were found in the metal-products in-
dustry, which accounted for 41 percent of the plants and 48.7 percent
of the workers.

BIZE OF PLANTS

TABLE 2.—Perceniage distribution of plants according to number of workers

Percent of plants according to number of workers

Number

Industry

of plants | Less 1 10t0 | 20 to [30to | 40 to [ 50 to | 75 to |100 o
10 19 29 39 49 74 99 | more
United States Census? - o-oo-oooceeeeee-- 210,959 | 55.0 | 17.0 | 50| 4.2 | 40| 3.6 3.1 8.1
All industries studied................. 615 | 48.7 | 15.4| 9.3| 3.6 3.7| 6.3| 28| 10.3
Metal products. 252 | 41.7113.5|11.1| 47| 44| 7.9| 3.6 13.1
Printing. et 108 1 37.8 1 30.6 | 13.0| 2.8| 56| 6.5| 0.0 3.7
Chemicals 99| 67.8|156.2| 40| 2.0| 3.0| 3.0] 20 3.¢
Clay, glass and, stone - ..o o_._._.__.__ 53164.2111.3| 3.7| 37| 00| 58| 3.7 7.6
Leather produets...__ ——- .- 461326 | 43| 87| 22| 0.0| 87| 87| 348
Dyeing and cleaning.. P 29 ]48.4110.3|10.3 | 6.9}10.3| 69| 0.0 6.9
EleCtTOPIAtIDE. veveeeeennnsarneenseronennnn 1868.9)155)156| 00 0.0 0.0( 0.0 0.0
Storage battery... 5 |100.0 33.0 0.0) 00| 00| 0.0 0.0 0.0
Rubber goods 3|83 .3138%4| 00| 00) 0.0| 0.0 0.0
r preparat ———— 215.0| 00| 0.0 00) 0.0| 0.0| 0.0 60.0

1 1929 census figures for all manufactures in the United States.

In table 2, an idea is obtained of the size of the plants from the
viewpoint of the number of persons employed at the time this survey
was conducted. The percentage distribution of the plants according
!to the number of employees shows that nearly half (48.7 percent) of
‘the plants employed less than 10 workers, while 10.2 percent had 100
or more persons. The leather products industry, mostly shoe fac-
‘tories, contained the greatest number of plants with 100 or more work-
ers (34.8 percent). In a few instances, the number of employees
totaled close to 1,000; such large plants were more frequently found
in the metal products industry. At first glance, one would be inclined
to conclude that the plants surveyed in this study were of the small

type, that 1s, employing but few workers. However, an examination
of the data obtained by the United States census of manufactures,*
shows that the so-called ‘“‘small plant’’ predominates in our manufac-
turing industries in this country. In table 2, a percentage distribu-
tion for 210,959 manufacturing plants included in the 1929 census,
shows an even larger percentage of plants with less than 10 workers
than found in the present survey; in the United States, 55 percent
as contrasted with 48.7 percent in the area surveyed. On the whole,
the distribution for the plants studied compares very favorably with
the manufacturing plants in the United States, indicating that the

¢ Personal communication.
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establishments surveyed in the present study were quite representa-
tive from the standpoint of numerical size.

INDUSTRIAL WELFARE PROVISIONS

Many public health workers and industrialists will concede today
that a program for the prevention of accidents and disease among
the industrial population is a most rational plan. In fact, it is now
well understood that the fostering of such programs for the mini-
mization of the hazards incidental to employment is in reality a far-
seeing economy. Such programs rightfully come under the heading
of industrial welfare, an activity which contributes both to the social
and industrial progress of any community. In view of the far-
reaching and favorable influence which such activities have been
known to exert in the industrial picture, it was deemed necessary
to obtain some information of the extent of the industrial welfare
provisions in the plants under consideration.® Tables 3, 4, 5, and
6 contain data on this subject.

Safety organization.—Table 3 indicates the extent of provisions
regarding safety organizations in the 615 plants. It is quite evident
that only 5 percent of the plants and about 20 percent of the workers '
were provided with the services of either a part-time or full-time
safety director. The employees in the leather products and chemi-
cal plants had the benefit of this type of service to a greater extent
than in any of the other establishments. Safety organization as
exemplified by supervision from elected shop committees was more
in evidence than the services of a safety director. Ten percent of
the plants and one-third of the employees had this type of safety
service. Under ‘“other methods of organization” was included the
safety work carried out by plant managers, foremen, poster service,
etc. A large number of the plants resorted to this type of service
in an effort to minimize the number of accidental injuries among
their employees.

Since it was not possible to interpret the significance of these data
in terms of the number of lost time accidents, no definite conclusions
may be drawn from the extent of the safety service disclosed in this
survey. Students of this problem realize full well that proper and
adequate safety supervision during the past 20 years has more than
paid for itself financially in lessened compensation costs, while the
saving effected in life and limb from the humanitarian viewpoint is
an item incapable of interpretation. In a later table (no. 10) an
attempt is made to show the influence of safety supervision on the
number of exposures to one of the common accident hazards.

8 For detailed information on the extent and importance of medical supervision in industry, the reader

is referred to the report published by the National Industrial Conference Board, Inc., New York, 1931,
entitled ‘‘ Medical Supervision and Service in Industry.”
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TaBLE 3.—Indusirial welfare provisions (all plants)—Safety organization

Percent of plants and persons to whom service is available

Shop Other

- Safety director methods of
Num- Il;relxl-%t committees | oroanization
Industry ber of | em-
plants| ploy-
ees Part time Full time
N P Plants ;‘;;; Plants ;‘:;
or- er-
Plants sons Plants sons
. Pct. | Pct.| Pct. | Pct. | Pct. | Pct. | Pct. | Pct.
All industries studied....{ 615 | 28,686 49210 4.9 23.8 10.2 | 33.6 80.2 ) 72.9
Metal products___..__.....__| 252 | 13,955 5.5 19.8 6.4 28.5 13.9 | 39.8 84.9| 71.0
Printing and allied industries.| 108 | 2,308 0.9 4.4 L9| 4.5 37| 7.5 88.0 | 92.6
Chemical - _.._____..___._.__ 991 1,793 50 28.1 40| 9.1 8.0]33.7 75.8 | 65.8
Clay, glass, and stone.. - 53] 1,372 9.4 14.6 3.8 24.6 15.1 | 43.8 83.0| 90.3
Leather produets..._.. 46 | 8,031 8.7 30.0 13.0 | 27.8 13.0| 28.9 78.3 | 68.6
Dyeing and cleaning 29 925 3.4 4.4 00| 0.0 3.4|21.2 82.8| 88.4
Electroplating 18 89 00| 0.0 0.0{ 0.0 00| 0.0 50.0 | 70.8
Storage battery b 16/ 00| 00 00| 00| 00| 0.0 1000 | 1000
Rubber goods. . 3 54 0.0 0.0 0.0 0.0 0.0| 0.0 66.7| 86.2
Fur preparation 2 ’ 143 0.0 0.0 0.0| 0.0 50.0 | 98.0 50.0 2.0
TaBLE 4.—Industrial welfare provisions (all planis)—Medical provisions
Percent of plants and persons to whom service is available
Num- Plant physician Plant nurse
Num- | ber of | First-aid
Industry ber of | em- room
plants| ploy- Part time Full time Part time Full time
ees
Per- Per- Per- Per- Per-
Plants| sons Plants| sons Plants sons Plants| sons Plants| sons
Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct. | Pct
All industries
studied- . _..._ 615 |28, 686 9.8 | 48.5 3.1(17.3 1.3 153 0.7 2.7 3.4| 341
Metal products___.. 252 (13,955 | 15.5 | 62.1 40| 18.1 1.6 | 22.4 1.2] 2.5 4.4 | 40.1
Printing and allied '
industries. .- - 108 | 2,308 0.9 82 00| 0.0 0.0( 0.0 00| 0.0 0.0 0.0
Ghemml.... e 99| 3,793| 60|349| 30|302] Lo[ 06] 00| 00| Lo| 101
lay, glass, and
stone ______________ 531,372 | 11.3 | 42.2 3.8 (112 0.0| 0.0 0.0| 0.0 19| 188
Leather products. . .- 46| 8,031 | 21.7 | 48.2 6.5 21.9 6.5 15.6 2.2| 63| 17.4| 46.8
elng and clean-

................ 29 925 0.0 0.0 0.0| 0.0 00| 0.0 0.0 0.0 0.0 0.0
Electroplating 18 89 00| 0.0 0.0 0.0 0.0( 0.0 0.0 0.0 0.0 0.0
Storage battery. 5 16 0.0 0.0 20.0]37.5 0.0 0.0 0.0| 0.0 0.0 0.0

Rubber goods. . 3 54 0.0{ 0.0 0.0f 0.0 0.0| 0.0 0.0| 0.0 0.0 0.0
Fur preparation 2 143 00| 0.0 0.0| 0.0 0.0 0.0 0.0| 0.0 0.0 0.0

Medical supervision.—The extent of medical supervision in the
industrial plants studied is presented in table 4. First-aid rooms were
found in 9.8 percent of the plants serving 48.5 percent of the total
working population. Metal products, leather products, chemical, and
clay, glass and stone plants were fairly well provided from this stand-
point. On the other hand, the other industries had no regular first-
aid provisions to any great extent. Only 3 percent of the plants had
a part time plant physician serving 17 percent of the workers and
only 1.3 percent of the plants had a full time medical supervisor for
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|

the 15.3 percent of the workers. The plant nursing service was in
about the same status, there being practically no part time nursing
service and only a few plant nurses on a full time basis, providing
this type of service to 34.1 percent of the employees in all the plants.
Table 4 shows the particular industries where medical provisions were
the most prevalent. It is evident that the problem of medical
supervision in the plants studied has been practically untouched.

Disability statistics.—Students of the industrial hygiene problem
have recognized for some time the value of keeping accident and
sickness records. Such records serve to indicate the extent of the
problem and at times have been the means of initiating studies de-
signed for the correction of those conditions revealed by an analysis
of the records. An excellent example of such a case is the study of
the pneumonia problem in the steel industry, undertaken by the;
Office of Industrial Hygiene and Sanitation of the United States,
Public Health Service as a result of the information disclosed by an’
analysis of records furnished by a group of steel companies (2). Certain
industrial plants have sick benefit associations, maintained jointly by
employers and employees, which are a nieans of correcting for some
of the injuries incidental to industrial employment. As a rule, the
sick benefit association is the agency authorized to keep disability
statistics, and should be the body cooperating with the plant welfare
department, in an attempt to correct certain hazardous conditions
found to exist in the establishment. In view of the important part
such records and associations play in any constructive industrial
hygiene program, it was deemed of interest to obtain some informa-
tion on this subject in the present survey.

TaBLE 5.—Industrial welfare provisions (all plants)— Disability statistics

Percent of plants and persons with listed facility
Num-
Num- Sick benefi . .
ber of benefit Sick records | Accident record.
Industry ;l))gn%g employ-|  8ssociation C ceident records
ees
Plants | Persons | Plants | Persons| Plants | Persons
Percent | Percent | Percent | Percent | Percent | Percent
All industries. ... _......_... 615 | 28,686 . 8 29.4 16.8 40.0 83.0 98.1
Metal products._ - ... 252 | 13,955 9.2 3.3 22.6 40.5 90.2 98.8
Printing and allied industries._ 108 | 2,308 5.6 18.3 13.0 20.5 88.0 94.8
Chemical . _____________________ 99 { 1,793 4.0 28.5 12.0 35.1 68.0 92,1
Clay, glass, and stone........._ 53| 1,372 3.8 1.3 11.3 32.3 85.0 97.4
Leather products......... . 46 | 8,031 13.0 37.5 28.2 50.6 84.8 99,9
Dyeing and cleaning. . 29 925 0.0 0.0 3.4 9.7 79.3 95.0
Electroplating...._..... 18 89 0.0 0.0 5.6 10.1 27.8 58. 4
Storage battery. ... - 5 16 0.0 0.0 0.0 0.0 60.0 75.0
Rubber goods. .. ... ...______ 3 54 0.0 0.0 0.0 0.0 100.0 100.0
Fur preparation......._________ 2 143 50.0 97.9 0.0 0.0 100.0 100.0

Table 5 shows the percentage of plants in which sick benefit asso-
ciations and disability records were found, and the percentage of per-
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sons in these plants. Only 6.8 percent of the plants with 29.4 per-
cent of the working population had sick benefit associations. The
leather products, metal products, and chemical industries had the
largest percentage of workers, among the chief industries, included in
such associations. Sickness records were kept to the extent of 16.8
percent of all plants and for 40 percent of the total industrial popula-
tion studied. Here it is evident that -the industries having sick

. benefit associations were the ones more apt to keep sickness data.

Accident records were existent in nearly all the plants (83 percent of
the plants embracing 98.1 percent of the workers), since the local
compensation law for accidental injuries required the keeping of such
records. Considering the fact that the industrial area studied does
not have a compulsory occupational disease law, it is quite encourag-
ing to find that sickness records are kept to the extent disclosed in
this study (40 percent of the persons included in such records). The
question of sick benefit associations, however, is one still in need of
further consideration.

Table 6 was prepared in an attempt to determine the influence of
the small plant on the data relative to the industrial welfare provisions.
This table shows the percentage of plants and employees having
certain industrial welfare facilities, in establishments employing 100
or more workers as contrasted with similar data for plants with less

than 100 workers, (It should be recalled that 89.8 percent of the
plants had less than 100 workers.)

TaABLE 6.—Industrial welfare service in plants with 100 or more employees as com-
pared with plants having less than 100 persons

Percent of plants with | Percent of emplo; eea
listed service with listed
Kind of service
100 or more Les%tohan 100 or more Leﬁol(:)han
Safety organization:
Safety director:
Part time .. el 25.4 2.7 28.1 6.4
ull time - - - 20.9 2.2 32.4 6.0
44.5 6.5 42.2 16.0
73.0 81.6 66. 4 86.4
First-ald TOOM - - - oo oooo oo 53.9 4.9 66.0 12.6
Plant physician:
Part time_ .- 19.0 1.4 23.1 5.4
Full time_ s 11.1 0.2 22,7 0.1
Plant nurse:
FALUIO...eoeeeereeeenee eebiesesattanas i 04 5.3 2.0
31.7 0.2 50.5 0.3
Disabllit statistles
Ken efit association - 38.1 3.4 39. 4 8.9
Siekness reeords - 49.2 13.3 49.4 20.7
Accident records. .. - cecmomneeeaoo. 100.0 78.6 100.0 93.9

It is apparent from the data in this table that for practically
all the listed industrial welfare facilities previously discussed, the
larger plants had a greater percentage of workers furnished with
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such provisions; however, even some of these larger plants were
somewhat lacking in medical and nursing service, safety directors,

and disability records.

It is rather superfluous to comment at length

on the data disclosed in table 6, since it is felt that the information

it contains speaks for itself. However, it is desired to point out one.
thing, and that is the fact that in this area as well as in the United
States as a whole, about half of the plants employ less than 10 persons, -

and 90 percent less than 100 workers.

It is the so-called small plant,

therefore, that is predominant, and as this survey has revealed, it
is this size plant which was found lacking in those welfare provisions
which play a vital role in any constructive program of industrial

hygiene.

For this reason, and others that will be developed in later

portions of this report, a program of industrial hygiene, carried on by a
department of health, one that will reach the small as well as the large
plant, will be a means of furnishing the services now needed in industrial

establishments.

SANITARY PROVISIONS

Although insanitary conditions may not necessarily be associated
with ill health, it has long been recognized that the elimination of:
sources of uncleanliness in factories is conducive to the general well-

being and efficiency of the workers.

For this reason, an attempt has

been made to appraise the sanitary facilities of the industries studied

by recording the various provisions of a sanitary nature.

Table 7

presents the results of this part of the study, and indicates the
percentage of workers in the various industries who were furnished
with the listed sanitary facilities.

TABLE 7.—Percentage of workers having certain sanitary facilities in the industries

surveyed

Percent of employees having facility specified

Num- " toded
Indust ber of Toilets Drinking water
ndustry em-
ploy- | Lunch-| Cloak-| Wyasb-| Com- Bub-

ees | room | room | rone | 9%, | In | 8epa-| out. | “ble Com-

room | LOWE! | work- | rate | goot | fone. |Other| mon

room | room tain ocup

X
All industries....... 28, 686 19.1| 67.8| 98.0( 13.0| 41.9| §7.8 20| 729]33.2| 19.5 ~
Metal products......... 13,955 19.6 | 69.9 | 99.6 | 10.3 | 39.1| 63.0 0.8 79.6 | 24.1| 12.3
Printing and allied in-

dustries.....o.o..._.. 2,308 19.3 | 55.3 | 100.0 | 26.5| 45.8| 54.3 0.4| 33.8(70.1| 45.7
Chemical...._...... 36.6 | 71.4| 99.6| 26.7| 49.2 | 54.5 11| 53.4|47.4| 17.3
Clay, glass, and stone.._ 0.0} 41.3| 63.8 54| 14.4| 54.7| 30.8| 36.1)|63.4| 43.7
Leatfler products 15.6 | 72.3 | 100.0 9.7| 50.1| 49.6 0.3]| 87.6126.5| 17.1
Dyeing and cleaning....| 925 27.2| 75.0| 99.8| 3.9 | 23.3| 76.3 0.0| 39.8|60.0| 53.0
Electroplating.......... 89 00| 40.4| 97.8| 32.6| 68.8| 31.2 0.0] 12.4|87.6| 650.6
Storage battery. 16 37.5| 37.5|100.0 | 87.56| 250 75.0 0.0| 75.025.0| 12.5
Rubber goods.......... 54 00| 68.6|100.0| 14.8| 16.6 | 83.4 00| 13.0|87.0 | 14.8

Fur preparation........ 143 97.9 2.1 100.0 21| 786 | 21.4 00| 97.9| 2.1 0.
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The results in this table need very little comment with the exception
of two items. It is well to point out that in spite of the voluminous
articles which have been written on the dangers of spreading disease
by the use of the common drinking cup and the common towel, this
survey disclosed that 19.5 percent of the workers were using the
common drinking cup and 13.0 percent the common towel. In the
printing, electroplating, clay, glass, and stone, and dyeing and cleaning
establishments, about half of the workers were found using a common
cup. It is of interest to note that in some of these same industries,
the common towel was also tolerated.

POTENTIAL ACCIDENT HAZARDS

TaBLE 8.—Percentage of workers exposed to potential accident hazards

|
Percent of workers exposed to each hazard
s >
& 2
Industr Ny IR g 8 | o8 ‘5
ustry er O > L} L] k-3 @
workers| § g g% 5 I~ % 2G| 3| 3B
55| 3 | 3 g Els |85 2
g% 4 | a g ] E|g=s] 8
g | 8|&|5|2|B|E|8|B|%
P |l m|&|lmr|8|0c|0|&|(P R | P
88| 84| 75| 65| 50| 23| 21| 20| 0.4
68120127 | 4.4} 4.2] 29| 08| 0.5| 0.3
23.3(11.2| 7.1|13.8(/10.7| 66| 0.7 00| 0.7
20.7)| 46| 45| 3.0/17.8| 0.6 1.4| 56 2.6
05| 1.6 3.7| 71| 3.6| 0.7| 1.1|256( 0.1
23| 1.2| 10| 9.8| 0.6| 0.2| 53| 0.2| 0.0
317|289 0.5 0.0 9.3| 0.2 0.0| 24| 0.0
00| 3.4 22| 0.0(66.3|73.0| 00| 0.0/ 0.0
Storage battery. - - 37.5|18.8| 0.0| 0.0(93.8|43.8/ 0.0/ 0.0/ 0.0
Rubber goods_ - - 27.8| 0.0| 0.0{11..1| 00| 0.0| 0.0[16.7| 19
Fur preparation........_. 00| 0.0f 00| 00| 6.3{ 0.0| 0.0 0.0 2.1

In table 8 the percentage of workers who are potentially exposed
to accident hazards is presented by cause. It must be borne in mind
that these figures do not imply the extent of accidental injuries but merely
indicate the possibilities of the situation. Unguarded moving ma-
chinery was found to be the main potential accident source, especially
in those industries utilizing a preponderance of such devices, as in
the printing and metal products industries. Forty-two percent of
the workers were found to be exposed to unguarded moving ma-
chinery. Potential hazards arising from protruding nails in floors,
objects over which one might stumble, and similar floor hazards,
showed the next highest percentage of exposure, 13.2 percent of the
workers in all the plants being subjected to this source of accidental
injury. It is of interest to find that in spite of the wide-spread
educational campaigns which have been carried on by various safety
organizations on the protection of workers’ eyes from flying chips,
dusts, etc., by the wearing of goggles, the present survey disclosed
that 7.5 percent of all the workers covered by this study were exposed
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to the possibilities of eye injuries from such common sources as
grinding wheels, lathes, and so on.

The nature of the present investigation did not allow for an analysis
of accidents experienced by the various industries, so that it is not
possible to draw any definite conclusions from the data shown in
table 8, except to point out that additional precautions should be
taken by the plant officials to eliminate some of the potential sources
of accidents disclosed by this study. That such exposures may at
times lead to actual accidental injuries is fairly well illustrated by the
data contained in table 9. This table shows the percentage distribu-
tion of compensated cases by specific causes in certain industries in
the State of New York for 1931 (3), as compared with corresponding
percentages based on potential accident hazards revealed in the present
survey. Only industries and causes common in both surveys were
compared, so that it was necessary to omit some material from both
studies. - It is obvious that a striking relationship exists between the
percentage distribution of potential accident hazards and compen-
sated cases for nearly all the causes shown in the table.

TasBLE 9. —Percentage distribution of compensated cases by specific causes in certain
industries in the State of New York for 1931, as compared with corresponding

percentages based on potential accident hazards disclosed in survey of similar
tndusiries in present study

s Electric shock :
Unguarded Falls to differ- ’ Corrosive
machinery | Yloor hazards ent level bun;:]g‘,)::plo- burns
Industry
%gﬁ' Poten- %gg{' Poten- %2?11_' Poten- (13)2112- Poten- %gg‘_‘ Poten-
sated | 81 | sated | t18l | sated | t18! | sated | t18l | sateq | 18!
TotalS.ccaaaaaaa. 47._ 7] §7.1 24.6 17.5 10.1 3.4 10.4 15.9 7.2 6.1
Metal products ....... 50.7 55.6 22.2 19.2 9.0, 1.4 12.8 18.7 5.3 5.1
............. 55.2 60.2 27.1 10.9 10.0 1.4 4.4 17.2 3.3 10.3
Chemical products. - 19.6 41.8 24.7 20.3 18.6 4.6 15.5 12,6 21.6 20.7
Clay, glass, stone.... 36.9 35.5 35. 4 18.1 13.3 1.7 6.7 39.8 7.7 4.9
Leather produets...-. 49.4 69.9 21.5 15.6 8.6 10.2 5.0 3.1 9.5 1.2

In concluding this portion of the report, one additional table is
shown, which presents some information on the possible benefits
which may be derived from a close supervision of safety work. Table
10 shows the number and percentage of workers exposed to unguarded
moving machinery in plants having either a part time or full time
safety director and compares these data with the findings for plants
not having such safety supervision. It is apparent that in four of
the largest industries under consideration (embracing 88 percent of
the total population studied), the percentage of workers exposed
to this particular type of potential hazard was in practically every
instance much higher in the plants not having a safety director than
in those plants provided with such personnel. ‘

91356—34——3
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TABLE 10.—Number and percentage of workers exposed to unguarded machinery in
plants having safety directors as compared with plants not so provided !

Number of workers Percent exposed
Industry With | Without | With | Without
safety safety safety safety

director director director director

Total . 12,701 12,450 29.0 52.7
Metal products. .. 6, 744 7,211 36.3 51.2
ical....... ’ 3
QOhemical 670 1,123 30.9 39.0
Olay, glass, and stone 537 8356 26.4 2.9
Leather products 4,750 3,281 187 6.5

1 Plants having part time or full time safety director are compared with those not having such personnel.

OCCUPATIONAL EXPOSURE TO SPECIFIED MATERIALS AND CONDITIONS

It is well known that numerous materials and conditions incidental
to industrial processes are causative factors in the production of
occupational diseases. Dublin and Vane (4) list some 94 groups of
industrial poisons in the United States, associated with about 900
different occupations. In view of the influence these materials and

. conditions may have on the health of workers, one of the most impor-

tant tasks undertaken in the present inquiry was the recording of
raw materials, processes, and finished products associated with each
occupation encountered in the 615 plants under consideration. All
told, some 50 varieties of materials and conditions were encountered
in this study, of which number 11 may be placed in the category of
a minor exposure, that is, experience has shown that no cases of
systemic poisoning have ever been associated with the handling of
these 11 materials. Ji should be pointed out again, that the data on
occupational exposure to these materials and conditions must not be
interpreted as signifying that the workers were being subjected to toxic
amounds of hazardous materials, for, as mentioned earlier, no quantita-
tive studies of the workroom environments were made in this investigation.
The data contained in the following tables merely indicate the potentialities
present in the plants studied.
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TABLE 11.—Percent and number of workers exposed to specified materials and
conditions tn each industry !

Percent of workers exposed
Materials and conditions . .
A, | vrtat [pintine| OB | G | Loather| Py etz
19.3 27.5 28.6 5.5 9.7 9.3 1.1 37.1
12.8 23.5 1.2 3.5 4.7 25 @ 43.8
10.2 11.1 3.7 20.9 1.2 10| @ 2.2
9.0 14.4 ® 10.3 11.3 2.1 ® 57.3
54| () 9.6 3.9 ’; 13.1 64| ()
4.5 6.3 10.5 2.6 gi 1.1 18| @
41 3.2 1.3 7.1 3) 6.5 ® 32.6
3.9 5.3 4.6 14.0 1.4 ® ®) ®
3.7 4.8 ®) 8.9 ® 1.8 6.1 ®
3.5 16 11.5 0.4 3.1 67 ®
0 ot ®5 £i| o) 18| 3 o*°
Carborundum dust 2222227 28| 50f (O 28 201 O | o 4.5
y 2.0 2.7 2.1 4.3 ®) ® (0) 48.3
Ammonia 1.7 ®) 1.3 5.4 2.0 1.4 9. 4.5
Sulphur dioxide.._....___.___ 1.4 2.9 @ ®) ®) ® (? ®
Otbher silicate dusts. 1.4 ®) (12 7.1 19.5 ® (’; (2
Acetone ®..___________________ 1.3 ®) [0 2.6 3 2.3 4.6 @)
Chromium compounds 3. ____ 1.3 1.1 3.7 5.4 8 () 7) 19,
Temperature variations._____. 12 2.3 ? ®) ®) (?) 51) ®
Cotton dust 3 1.1 1.9 8 (0] (2) Q] Q] 36.0
M Eoianess sompoiad 2Ol ol B | a3 8| 8| Gl §
Arsenioals..____ S 3 (l; é: o3 o 8 1)2 s 8
i S8 18| d.l 84, | 8 8
Asbest dust_______TTTTTTTT 7 @ ® 42| 6.8 @ ® o
Cg;'(i)lr]:)%lx-{n compounds 3...... 3 ; ’7. 9 gg gg ’3 (ﬁ) . :;
Gldmme 8 818 o 88| ) Oy
Iltzlée:mcurye %nd compounds ; g:; 82. ‘ @ 8; %:; E;E ® 2.2
Ether.........ooo s § y :E ) s s ®
Cadmi ds_. - oo
gumiema 8 ) 886888 e
’) (1) ) 2.8 ) l; £) 2’
)
ST I O I I
(5 %ﬁ 8 o'l G (;; o 2 )
(lg 1; gl; (ﬂ) (l; 52 ’; ’;
8) (l (l (I) t) t) 3
(1) t) (2; (2) 1) Ig !)
(2 Q) 3 (2 (’; 1 (2 2)
—_— 2 1; t) (l) gi t) I) 2)
Phosphorus and compounds. . 2’ 3 ’; ( 9) * 7) )
Picric acid - 1) ’; 3 5’2 5’; 2 ) %)
Hydrogen chloride. ... é’) 3 7) 1 1 (’3 O] 45
Ethylene dichloride ?) (0] ?) ® ® @ O] (O

1 In the storage battery industry, 87.5 percent of the workers (14) were exposed to CO; 100 percent (16)
to lead compounds; 37.5 nt (6) to ntine. In the rubber goods industry 33.3 percent (18) were
exposed to lead compounds; 51.8 percent (28) to benzol; 3.7 percent (2§ to gasoline; 51.8 percent (28) to naph-
thas; 31.5 percent (17) to agshalt. In the fur preg)mtion industry 4.9 percent (7) were exposed to quartz
du’.st; 21.0 percent (ao)tto c dust; 4.2 percent (6) to ammonia.
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TaABLE 11.—Percent and number of workers exposed to specified materials and
conditions in each industry —Continued

Number of workers exposed
Materials and conditions ALl oh ol Dyei Elect
All in- - “hem- ay, yeing, | Electro-
dustries Metal |Printing ical ete. Leather ete. plating
Carbon monoxide.._......... 5,538 3,842 | - 660 99 133 747 10 33
Emery dust-_..__._. 3,678 '3, 282 28 63 64 202 0 39
Lead compounds 2,926 1, 548 871 374 17 79 1 2
Quartz dust______ 2, 585 2,014 7 184 155 167 0 51
Benzol..._.. 1,544 113 221 70 0 1,053 59 0
Gasoling *sanss 1,283 879 %2 41 4 9l | ]
Amy]l acetate 3_ 1,172 453 29 128 9 522 2 29
Turpentine... 4 1,124 734 107 251 19 7 0 0
Naphthas3____________._____. 1,065 672 6 160 0 143 56 0
Benzine 995 229 187 0 251 62 0
Moethanol 881 471 118 77 18 142 53 2
ili 863 95 358 258 0 129 23 1}
793 696 10 51 28 0 4 4
Cyani das . 561 380 48 ™ 5 0 8 43
A —- 477 109 31 97 27 113 90 4
Sulphur dloxid ______________ 411 406 0 5 0 [1] 0 1]
Other silicate dustsecaooaaoo.o 403 1 0 127 268 0 7 0
386 115 0 47 0 181 43 0
Chrommm oompounds LI 363 150 85 96 1 11 3 17
Temperature variations 330 320 0 0 4 0 6 0
Cotton dust 2 305 266 0 0 0 7 0 32
Asphalt 3____ 301 247 18 18 0 1 0 0
257 9 5 202 0 15 26 0
222 96 15 110 0 0 1 0
204 66 6 11 0 91 0 0
203 0 0 88 29 17 69 0
199 29 0 76 93 1 0 0
Antimony compounds 3 186 4 182 0 0 0 0 0
Chloroform._..._.__..... 133 0 3 2 0 29 99 0
Carbon tetrachloride_ 123 0 3 20 0 9 91 0
Nickel compounds3._._.._... 117 92 6 0 0 0 0 19
Mercury and compounds. 113 1 15 95 0 0 0 0
Kerosene 3_ 94 23 55 9 3 2 2 6
Ether_._ 79 78 0 1 0 0 0 0
Cadmium 70 40 0 14 0 0 0 12
Butanol.____ 67 0 3 64 0 0 0 0
Butyl acetate 08 0 0 3 0 " 0 0
Toluol. . 48 0 0 41 0 7 0 0
Hydroge: 47 7 10 0 13 2 15 0
Chlorine_._..._ 40 0 0 29 (1] 0 11 0
hosph 39 16 7 16 0 0 0 0
Formaldehyde. 35 2 17 0 1 14 1 0
Toluidines. ....... 22 0 0 22 0 0 0 0
Carbon bisulphide........... 19 0 2 7 0 7 3 0
Phenol 16 0 9 6 0 0 1 0
P62 1) I 15 0 0 8 0 7 0 0
Phosphorus and compounds 13 13 0 0 0 0 0 1]
Picric acid 13 0 10 0 0 0 3 [}
Hydrogen chlorid 4 0 0 0 0 0 0 4
Ethylene dichloride.. 1 0 0 1 0 0 [} 0

See footnotes on p. 15.

Table 11 shows the number and percentage of workers handling
specified materials in the 10 industries studied. It is evident that the
hlghest exposure was to carbon monoxide (19.3 percent), this being
present in greatest numbers among workers in the printing and metal
products industries. Dusts are listed separately, but when they are
combined the results indicate a greater percentage of exposure to
dusts than to any other substance encountered. It is apparent that
the percentage of exposure to the listed materials varies somewhat
with the industry. For example, in the leather, and dyeing and
cleaning plants, one finds a greater percentage of persons exposed to
certain solvents, such as benzol, carbon tetrachloride, etc., than one
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does in the other industries. This is as one might expect, and only
serves to indicate to the public health worker the potential problems
in each industry. This subject will be dealt with in more detail in
a later portion of this report.

Table 11 presents a general picture of the materials and conditions
existing in the 10 industries. The tables which follow reproduce
some of this information in more detail, showing the percentage and
number of workers exposed to only those materials present in each
industry, and listing these exposures by specific occupations. Where-
ever there was an insufficient number of persons in any one occupation,
and with an exposure to only one or two materials, the occupation
‘was placed into a single group, entitled ‘Miscellaneous.”

‘TABLE 12.—Metal products industry: Occupational exposure to specified materials
and conditions

Percent of workers exposed in each occupation
I
& S — — E g o ] k] 2 l
Material and conditions g'm b z § g| 2 g 2| ge § g% & g

88 |=8 |58 | 2 |12 2|2 B85 2| B (8

S| s8(e8| 5 |88 |28 Eg £ (3

= Bilok| g |BE|gB|a|8(83| 8 | B |3

F e |s | 2|5 |8 |S|5|&8|E | = |8

27.5| 73| 46| 56| 55| 2.8/ () (O 5‘ l; ®|¢

23.5| 1.8| 50(10.2| 23| 1.2 '; 2.9 (1 1 (! 1

44| 83| () | 28| () | O (WM C N moa

1.1 | 12| 42| () 2.3 ! ! 1 L4 () ! D

531 (O 1.9 (1; 13 El) [OREY 1.0 (l; ? 1

50| 22| () (1 0] 1.6 E‘ 1 §‘) ( ! 0]

3.4 (l) 1.7 (l (l) (l) 1 1 1 (l) 1 (l

29| 25| () ? OEROREIORRORRG 10} 1 51
Cyanides. ... 27( (M | 15| () E*) o 1; DEONN O ON O}
“Temperature vari 2.3 1; (©) (‘g O [ Lo|miQ (’; O] 2‘ 1
Benine Bl B La R R R|R R8RS
Ammonia 8 D |G xg 21) 10) (l; ) | e 1 Y |
Arsenical RO} 1) 1§ 1) 21) [OREKC 13 sx 1 1 1
Aniline compounds. ..o 1) l; 1 1 1) (1; (1§ o] @ 1 1 5n§
Ether.... 1; 1 1) 1 (1; ? ? xg 1 1 ! 1
Tale AuSt -« oo e 1 1) 1 1 Q DIEONEG 1 1 1 1;
Cadmium compounds. ........... l; gl i\ 13 g; OEROBRC ) 1 1 1
Asbestos dust .. - oo ocoocoaoaooo 1 1 1 1 1 12 [OREORC 1 1 1
‘Phosphorus compounds. 1 1 1 OEROBEROEBECIRL ? x; . ? i
Manganese compounds. ! (t 1 ) [0) 1; ORRORIG 1 1 1
Hydrogen fluoride..... ! [ONNO)] E‘ O} DERNO) 5‘) ?) ! m o
aroury s ot 1 o8 | @81 @) @88 glal @ W)@
Formaldehyde- o - --eeemeeooo----- 1 in) 5!) él) Ol lologlolo| o]l

1 Less than 1 percent.
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TaBLE 12.—Metal products industry: Occupational exposure to specified materials
and conditions—Continued

Number of workers exposed in each occupation
@ P - 3 3 3 se| & g
& =R 15 1
Material and conditions | 5. | 52 | S E| 2 |85 | g8 3 B ]
a g [S5~1 2 Bg |8 g S 4 B
S AL | ow | 8 RS- E 5B B 5 4
= g8 | o8| 8§ |28 |PS| B |= |2 5|3
= | B |=2B| g |BE(38 |3 |8 |53 & |8 |3
< R 2] s |R || S |S|aBE| B | & |B
Carbon monoxide.- - ---- 3,842 11,018 | 637 80 | 762 | 395 | 111 1 21 63 1| 83
Emery dust..... -| 3,282 245 | 696 11,427 | 3. 63 4 | 410 0 11 1 [\]
Quartz dust..... 2,014 | 1,161 131 78 | 351135 35 0 1 0
Lead compounds. - - ... 1,548 169 | 581 | 133 | 315 0| 50 2| 199 62 0| 37
Turpentine....__-. 734 38| 264 33| 183 51| 18 0| 147 0 0 0
Carborundum dust 696 301 11 0] 102 222 5| 85 0 0 0 0
Methanol____. 471 95 | 243 0| 104 1 3 0 25 0 0 0
Sulphur dioxid 406 | 348 35 10 7 6 0 0 0 0of 0
yanides........ 380 1] 210 76 14 0 0 3 0 24 52 0
Temperature variations...... 320 115 59 0 0 146 0 0 0 0 0 0
Benzine 220 0] 170 0 53 0 6 0 0 0 0 0
Benzol. ... 113 0 0 0 10 of o 0 102 1 0 0
Ammonia. 109 0 0 0 88 0] 14 0 0 0 7 0
i 96 0 13 0| 66 o] 8 0 0 0 9 0
Aniline compounds 95 76 1 0 0 0| 17 0 0 1 0 1]
ther. ..ol 78 0 0 0 78 0 0 0 0 0 0 0
Tale dust 66 50 0 0 0 0 71 9 0 0 0| ©
Cadmium compounds....---. 40 0 0 3 0 0 0 0 0 0 37 0
Asl dust.. oo 29 0 0 0 22 0 7 0 0 0 0 0
Phosphorus compounds ...... 13 0 3 0 10 0| 0f O 0 0 0] 0
9 0 0 6 0 0 0 0 3 0 0 0
Hydrogen fluoride. .- 7 of of of of o of of of o 71 0
Other silicate dusts. ... ---... 1 0 0 0 0 0| 0 0 1 0 0] O
Mercury and compounds. ... 1 0 0 0 0 0 0 0 0 1 0 0
Formaldebyde. - ----coeeo.. 2 0 0 0 0 o] 2| o 0 0 0| O

The occupational exposure of metal products workers is presented
in table 12. As noted earlier the highest percentage of potential
exposure in this industry is to carbon monoxide, followed by emery
and quartz dust. Foundry workers (molders, core makers, etc.)
show the highest percentage and number of exposures in this industry
although there are more machinists exposed to the inhalation of
emery dust than any other single occupation. It is apparent from the
results shown in table 12 that the potential problems in the metal
products industry are carbon monoxide, inorganic dusts, lead com-
pounds, certain solvents, cyanides, and exposure to extreme tem-
perature variations. The occupations presenting possibilities for
studies are foundry workers, machinists, and electrical workers.

A consideration of the occupational exposure to certain materials
in the printing plants shows a slightly different picture, as the results
in table 13 indicate. In this industry the highest percentage exposure
was to lead compounds, lead being an inherent material of this par-

ticular industry. Printers and linotypers show the highest exposure to
lead, and these workers are also exposed in considerable numbers to

carbon monoxide gas, aniline compounds, and certain solvents, such
as benzol, benzine, and methanol. All told, some 24 materials were
found in use in this industry, with those just mentioned leading the
list in the number of exposures. From the data shown in table 13,
the potential problems of the printing industry are quite obvious.
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TABLE 13.—Printing industry: Occupational exposure to specified materials

Percent of workers exposed in each occupation

Materials Binders
Al occu-| ETIOEIS) 1 jipog. | Btchers | ety ,I;‘;‘;fgrgs' and | Miscl-
pations typers raphers gravers typers ete. cllll?t.)::s laneous
Lead compounds............_. 37.7 29.8 471 O 23| 0] 1)
28.6 19.4| 2.7 2.5 1 2.3 )
15| 147 O 1) 1 1 51) 1
s 13| () 1) ) 1 1) 1
9.6 3.2 5.1 l; 1) l; 8 ?)
5.1 4.2 ?) @ ?) | 1 13
4.6 3.3 1 1.3 1) 1 0] 2'
21 0] (t O] 15 (t 1 !
1.3 (x; 1 1) [0) ) 1 1
1.2 1 1 Q Q@ 1 1 1
1 l) 1 1 (l 1 1 I)
1 l) 1 1 1 1 1 1
1 (t 1 1 éx 1 1 !
1 (l; l) 1 (l) 1 1 1
1 1) 1 1 l) 1 1 1
1 1) 1 1 1 1 1 1
1 l) 1 1 1 1 1 lg
1 l) l) 1 1 1 1 1
1 1 l) 1 l) 1 (l 1
1 l; l) 1 lg 1 ? 1
1 l) (l) 1 1 1 1 1
\ 3 |8 3 & 3 & 3
! 8 (‘3 1 O] @ O] 1)

Number of workers exposed in each occupation

Materials Printers Binders
Allgoou- | or | Lithog- Etehers Electro- Danotog” |~ and Miscol-
pations 0- | raphers ypers paper | laneous
typers gravers ete. | cutters
Lead compounds.. 871 687 109 16 52 2 0 5
Carbon monoxide. 660 448 18 63 58 18 54 1
Aniline compounds. 358 340 0 0 0 2 16 0
Benzine 266 261 0 0 5 0 0 0
221 73 118 0 0 19 9 2
118 97 0 10 0 11 0 0
107 76 2 29 0 0 0 0
48 0} b 8 34 0 0 1
31 1 19 1 0 [} 0 4
28 11 0 1 6 0 1 9
17 0 7 0 0 10 0 0
16 0 5 3 0 7 0 0
10 6 0 2 0 0 0 2
10 0 0 0 0 0 10 0
9 0 8 0 0 0 0 1
7 6 0 0 0 0 0 1
ol s o 8 o & o 0
ese compounds........ 5 0 1 0 0 4 0 0
Arsenical . 15 13 0 0 0 2 0 0
3 3 0 0 0 0 0 0
3 3 0 0 0 0 0 0
3 1 0 2 0 0 0 0
2 2 0 0 0 0 0 0

1 Less than 1 percent.
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As might be predicted with some degree of certainty, the chemical
industry handled the largest number of materials of any type of estab-
lishment studied, there being some 33 different substances in use in
the 99 chemical plants investigated (table 14). Lead, aniline, tur-
pentine, manganese, benzine, and arsenical compounds show the
greatest percentage of exposures, with paint mixing the occupation
experiencing the largest numbers among the various trades found in
these plants. For all but 9 of the 33 materials the exposures
exceeded 1 percent, with 20.9 percent of the workers handling lead
compounds alone.

TABLE 14.—Chemical industry: Occupalional exposure to specified materials

Percent of workers exposed in each occupation
Spray
Materials
All Chemi- paint- |Rubber Film
Paint Ink | Miscel- Flower
ical 1 ers and | cement plate
Otions | mixers |¢oriers| mixers wood- | workers| 5Kers | orkers
. 15.8 . 7 .

20.9 3 12| @ 1) O} D) M

14.4 10.5 2.0 1.9 51) 1) l; 1) (

14.0 12.4 Q) [0} 1) l; 1 (1; Q

1.3 6.1 4.4 (1) El) 1 ng (1 1

10. 4 9.0 (O " 1) (O] ! m 0

10.3 2.7 38| (O 3.7 1) 0] 10 1)

71| 66| @ 0] (1) 1) ! ?) ?

61| 60l O | ® |.@ 1 1) 1

550 (1) 2.2 1.1 1) 10} 1 (xg ?

64| (O 3.9 (O] 1) 8 (O] (t 0

5.3 1.2 3.6 (O] 1) 1 ) ?) @)

4.9 (xg 4.9 1) ?) ) (1; 1 ?

Cyanides. 4.3 @ 3.3 1) 1) (0] (t (1 !
Methanol 4.3 1.3 O 1) 0] 271 () (1 1
Asbestos dust..... 4.2 4.2 ) ) 1) (l; ? Q 1
Benzol........ 3.9 1.2 2.0 m (O] ( 1 Q@ o
Butanol. ... 3.6 3.6 ) 1) 1) 0] (! ( m
Emery dust...... 3.5 lg 240 () 1) 0] (O] O] !
Carborundum dus 2.8 1 ?) l; 1 2.3 ﬁl (I; (
Butyl acetate..... 2.8 2.7 1) 1 1 0] 1 ? 1
oluol.......... 2.3 22| () ) ? Ex; 1 1; )
Chlorine. ... 16| (O Le|l (1 1) 1 1) (t 1
Toluidines...._...._._. L2 ?; 1 l; 1 1 1) 1 1
Carbon tetrachloride. - 1.1 1 1 1 1 1 1 1t 1
Cadmium compounds. 1 (1) 1 1) 1 1 1 1 0
Taledust ... 1 Q@ 1 1 1 1 ) 1 1)
b <21 ) U 1 1 1 1 1 1 1 ) 1
Carbon bisulphide. - 1 1 1) ! ) ) 1) 1 1
Phenol......._._. El lg 1) 1) 1 1 x; 1 0
Sulphur dioxide. - 1 Id 1) 10 1 1 1 1 0
R thyions aichiorid glalaig|ladlalslg]s

ene dichloride
Zr ----------------------- (O] (O] Q] (’g (l; m Q@ (O] 1

1 Less than 1 percent.



21

TaBLE 14.—Chemical industry: Occupational exposure to specified materials—

Continued
Number of workers exposed in each occupation
Spray
Materials All Paint Clégxlnl- Ink Mﬁs' n"i":;" Rubbe: Flower Flmtn
occupa- cella- | and |cemen plate
tions | TOIXerS | oricors| TiXers | noois | wood- [workers| D8EerS oo vers
WOr. ‘Bcl S|
Lead compounds...... 374 284 67 21 1 1 0 0 0
Aniline compound: 258 188 35 34 1 0 0 0 0
Turpentine_.. ... 251 222 10 4 0 11 4 0 0
Manganese compounds. 202 110 78 14 (1] 0 0 0 0
Benzine_.._...___.__.__ 187 162 0 4 0 0 5 16 0
Quartz dust_...._____ 184 68 0 66 0 0 2 0
Other.silicabe dusts... 127 118 0 0 9 0 0 0 0
Arsenicals._________._ - 110 2 108 0 0 0 0 0 0
Carbon monoxide. - - 99 11 39 20 9 10 5 5 0
Ammonia............__ --- 97 9 70 0 8 0 0 0 10
Mercury and compounds. ... 95 21 64 8 0 0 0 0 2
Oxalic acid 88 0 87 1 0 0 0 0 0
Cyanides.. 77 0 60 0 0 15 0 0 2
Methanol. . 77 23 3 1 0 48 0 0 2
Asbestos d 76 76 0 -0 0 0 0 0 0
Benzol. - 70 21 36 10 1 0 0 0 2
Butanol._ 64 64 0 0 0 0 0 0 0
Emery dust.. 63 (1] 43 0 15 0 5 0 0
Carborundum dust. 51 4 0 0 5 42 0 0 0
Butyl acetate............___ 51 49 2 0 0 0 0 0: 0
Toluol 41 40 0 0 1 0 0 0 0
Chlorine.........____._..._ 29 0 29 0 0 0 0 0 0
Toluidines......._.._. - 22 8 0 4 0 0 0 0 0
Carbon tetrachloride. . - - 20 8 9 0 1 0 0 2 0
Cadmium compounds..._... 14 10 0 4 0 0 0 0 0
Talc dust 11 7 4 0 0 0 0 0 0
....................... 8 7 0 0 1 0 0 0 0
Carbon bisulphide.. 7 0 0 0 0 0 5 2 0
enol. ... 6 0 0 6 0 0 0: 0 0
Sulphur dioxide 5 0 0 0 0 0 5 0 0
Chloroform-_ 2 0 2 0 0 0 0 0 0
Ethylene dichl 1 0 0 0 1 0 0 0 0
Ether 1 0 1] 1 0 0 0 0 0

The clay, glass, and stone industry showed the greatest number of
workers exposed to the various types of dusts resulting from the
working of the materials common to this industry (table 15). Glass
workers, granite cutters, marble cutters, and concrete workers showed
the highest percentage of exposures to quartz-containing dusts.
On the other hand, brick and clay workers led the occupations in the
number of exposures to silicate dusts other than those listed in table 15.
Altogether, 15 materials and conditions were found present in this
industrial classification, with dusts leading the list. It is apparent that
the major potential problem in the clay, glass, and stone industry is
that of dust, and that quartz and asbestos dusts are the two most
important ones to be studied, since, with the exception of ‘other
silicate dusts”’, the highest number of exposures was found to be to
these two materials. :
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TasLe 15.—Clay, glass, and stone industry: Occupaiional exposure to specified
materials and conditions

Percent of workers exposed in each occupation
Materials and conditions All . Gran- o | Mar-| Mis-
oceu- | Glass | Brick | Clay | %ieo™ | poor | KiIn | o7 | cellg. | COB-| pot
a- |V ork- | work- | work- cut- | ers work cut- | ne- cret ters
tions | €S ers ers | gorg ers | fors | ous | ©r8
ther silicate dusts_......... 19.5 1 10.0 .
Other silicate dusts 9 9.3 () DO OTOIOm
Quartz dusts....... 1.3 3.0 ) (O] 4.3 (1) (0] 201 (O L7] (
Carbon monoxide. - 9.7 2.6 1) ?) m Q) 471 (1) 2.4 ?) 1
Asbestos dust...... 6.8 M 1) 1) (O] 6.4 (1) (O] Q] 1) 1
Emery dust. ... 47| 13| (O ?) L7y | ® | O | L1 O 1)
Oxalicacid. ... 21 1) 1) (O] [Q (O] L7 () m 1)
Carborundum dust. 201 (M (O] (1) O] 5‘; (O] O] O] (O] 0]
Ammonia. 2.0 2.0 @) Q) 1) 1 (1) (1) 1) (1) (1)
T ntine 1.4 Lo (M ! 1) (O] m (O] 1) m (O]
Methanol. . L3 1.3 (1 1 1 (1; m (l; 1 (1) ?)
Lead compounds.... 1.2 1.1 (1) Q (r (1 1) ? 1 lg !
Hydrogen fluoride.. (? O] O] Sl 1 (O] ") 1) 1 1 1
Cyanides....__.._._.._....._ 4 m) (1) 1 1 (O] (O] (1) 1) l; 1
‘Temperature variations...._. " Q) (1) 1) 1) ) 0] ") (O] (1 1
Formaldehyde............._| (0] O] O] (O] O] O] (OO O
Number of workers exposed in each occupation
Materials and conditions All Gran- Mar- | Mis-
oceu- | Glass | Brick | Clay | %y ™ g oo | Kiln | Tpo " coptg. | COD-| pot.
pa- work- | work- | work- | 0 "o T |work-l o | FreT) erete | por
tions | €S | €rS | OrS | iorg ers | ters | ous | ™
Otbher silicate dusts......_.... 268 0 137 128 0 0 0 0 0 0 3
Quartg dusts. ... 155 4] 0 0 59 0 0] 23 1| B 3
Carbon monoxide. 133 35 0 0 0 0 65 0 33 0 0
93 0 0 0 0 88 0 0 5 0 0
64 18 0 0 23 0 0 4 15 0 4
29 0 0 0 5 0 0 24 0 0 0
28 5 3 0 5 0 0 11 0 4 0
27 27 0 0 0 0 0 0 0 0 0
19 14 0 0 0 0 0 0 0 5 0
—-- 18 18 0 0 0 0 0 0 0 0 [1]
Lead compounds.... 17 15 0 0 0 0 0 0 1 1] 1
Hydrogen fluoride.__ 13 13 0 0 0 0 0 0 [\} 0 [}
Cyanides._......._.._._..._. 5 5 0 0 0 0 0 0 0 0 0
‘Temperature variations.____ 4 0 0 0 0 (4 4 (1] 0 0 0
Formaldehyde......_......... 1 1 0 0 0 0 0 0 0 0 0

1 Less than 1 percent.

The leather products industry had the second largest number
of workers employed in the plants studied (8,031 persons). Twenty-
two different materials were being used in these plants at the time
this survey was conducted. The largest number of workers were
found to be handling compounds containing benzol, 13.1 percent
for all the occupations, with shoe workers handling such com-

pounds in the greatest numbers. Carbon monoxide, benzine, and
emery and quartz dusts were the next important materials from the
viewpoint of the number of exposures: Since the bulk of the plants
studied in this industry were shoe factories, it is not surprising that
most of the exposures were among shoe workers. The potential
problem in this industry exists in this occupation and the materials
to be investigated are such solvents as benzol, benzine and methanol.
and carbon monoxide gas.
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TABLE 16.—Leather products industry: Occupational exposure to specified materials

Percent of workers exposed in each Number of workers exposed in
occupation each occupation
Materials s ik | & » Sola (& |2 » 5
S'a 5,153 2| ¢ |=8|8a|8. 58| 2| o |=E
88 |Bg|38| 5 |5 |S2|88|%e (%8| 5|5 |58
S| (=8| B | g |aB|2®|8 |28 8|3 |8
=] D = 5]
< |d |5 |[d|&[x|Z |8 |2 |S]|&]|n
Benzol ... B0l o | ot o | @ [1,053] 969 0| 84 0 0
Carbon monoxide. . 9.3 89| (M O] 1) ) 747 | 715 32 0 0 0
Benzine...._....... 31| 13| (1) 1.9 () Q) 251 | 102 0| 149 0 0
Emery dust... 25| 16| (1) M) (M) (0] 202 | 126 76 0 0 0
Quartz dusts. . 211 (M (O] (O] ") (1) 167 63 32 0 63 9
Methanol 1.8 L3| (O (O] (1) M) 142 105 37 0 0 0
Aniline compounds. 16| L6| (1 Q) 1) [O) 129 | 129 0 (1] 0
mmonia L4] L4 () O] ") (O] 113 ] 113 0 0 0 0
“Tale dust 1.1 (l; ) (O] [Q) (O] 91 91 0 0 0 0
Lead compounds..... 1.0} (t Q) (O} M 1) 79 28 51 0 0 0
Choloroform 1) ( (1) 1) M) M) 29 29 0 0 0 0
‘Oxalic acid. N ! (0] (0] (1) (1) 17 2 15 0 0 0
‘Manganese compounds. (1) 1 ) [0} (O] (O} 15 0 15 0 0 0
Formaldehyde. . ... (1 (lg O] m) (1) (0} 14 14 0 0 0 0
<Carbon tetrachlorids l; (1 Q) Q) (0] Q] 9 9 0 0 0 0
“Turpentine..._.._. 1 (1) (1 (M ") ) 7 7 0 0 0 0
Butyl acetate. 1) Q) ) [Q] (1) O] 7 7 0 0 0 0
(ON RO B ORE BNO R B0 N Q! 7 7 0 0 0 0
1O O1LE] o 7 7 0 0 0 0
(ON BEORENORE O N BXO B IO} 7 7 0 0 0 0
(O R IO N O N B O RO N O] 2 2 0 0 0 0
OO0 |00 1 0 0 0 0 1

1 Less than 1 percent,

Among the 925 workers employed in the dyeing and cleaning indus-
try the work was of such a nature as to call for but one occupation,
that of dry cleaners (with the exception of four machinists). The
exposure for the employees in these plants is shown in Table 17.
Practically all the workers were found using materials of a solvent
nature, the largest number of workers (10.7 percent) being exposed to
chloroform, with carbon tetrachloride and ammonia showing 9.8 and
9.7 percent of the exposures, respectively. The potential problem
in this industry arises from the use of such solvents as those just
mentioned with the addition of benzine, benzol, and methanol.

TABLE 17.—Dyeing and cleaning industry: Occupational exposure to specified
materials and conditions

Percent | Nurmher Percent | Number
Materials and conditions of dry of dry Materials and conditions of dry of dry

cleaners | cleaners cleaners | cleaners
<Chloroform...-.ccccocaocaaae 10.7 Carbon monoxide. ... ........ L1} 10
«Carbon tetrachloride. _ 9.8 91 || Cyanides........... (lg 8
ni! 9.7 90 || Other silicate dusts. (1 7
7.5 69 || Temperature variations..._.. ") 6
6.7 82 |} Carborundum dust........... ?) 24
6.4 59 || Carbon bisulphide 1) 3
5.7 53 || Picric acid (lg 3
‘Manganese compounds. 2.8 26 (1 1
Aniline compounds. 2.6 23 ) 1
Hgdrogen fluoride. . - 1.6 15 ") 1
<Chlorine. 1.2 11 (O] 1

1 Less than 1 percent. t Machinists.
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There were only 89 persons employed in the electroplating plants
covered in this survey. Table 18 shows the exposures of the various
‘occupations to the 11 materials common to this type of plant. Itis
- evident from the results shown in table 18 that electroplating is
. the most important occupation from the viewpoint of the number of
* persons exposed and the number of materials handled, with dusts and
cyanides offering the largest percentage of exposures.

TaABLE 18.—Electroplating indusiry: Occupational exposure to specified materials

Percent of workers exposed in each | Number of workers exposed in each
occupation occupation
Materials
All occu- | Electro- | Grind- | Assay- | All occu-| Electro- | Grind- | Assay
pations | platers ers ers pations | platers ers ers

uartz dust. oo oo oo 57.3 57.3 m 1) 51 51 0 0
yanides._ .. ........- 48.3 48.3 1) lg 43 43 0 0
Emery dust._-..----- 43.8 6.7 37.1 ! 39 6 33 0
Carbon jide__---- 37.1 32.6 ") 4.5 33 29 0 4
80| 17| () 2.2 16 il 0 2
4.5 (O] (O] 4.5 4 0 0 4
4.5 4.5 " (O] 4 4 0 0
- 4.5 4.5 Q) 1) 4 4 0 0
Mercury and compounds. ... 2.2 2.2 1) l; 2 2 0 0
Methanol . .-ccooceooeoaal 2.2 2.2 Zl) 1 2 2 0 0
Lead compounds.._ ... 2.2 (U] 1) 2.2 2 0 0 2

1 Less than 1 percent.

Owing to the fact that but few persons were employed in the small
number of storage battery, rubber goods, and fur preparation plants
embraced in this investigation, the results for these 3 types of
industries are grouped together into 1 table (table 19). Only
seven materials were used in these plants, lead compounds being the
substances to which the largest number of persons were found exposed.
Tale dust and benzol were the next in importance from the stand-
point of numbers. The potential problems in these industrial plants

are made obvious by the results of this study.

TABLE 19.—Storage battery, rubber goods, and fur preparation indusiries:
Occupational exposure to specified materials

Storage battery Rubber goods Fur pretaratlon
workers workers workers
Materials
Percent | Number | Percent | Number | Percent | Number
Lead compounds. ... oo 100. 0 16 33.3 18 0 0
B 1 cemecccmeecemcee——— 0 0 51.8 28 0 0
Talc dust. . 0 0 0 0 21.0 30
Carbon monoxide. . .--oo-ccocoeoiaaaaaaas 87.5 14 0 0 0 0
ntine.. . -- -- 37.5 6 0 0 0 0
Quartz dust. —.- 0 0 0 0 4.9 7
Ammonia..... - -- 0 0 0 0 4.2 6

In many of the industries it was found that certain occupations had
an exposure to more than one material or condition of work. Table
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20 shows this finding by industry, indicating the ratios of the number
of exposures to the number of workers. It is apparent that in some of
the smaller industries, such as in the electroplating and storage
battery plants, where fewer persons were employed and hence had
diversified duties, the ratio of exposures to persons is higher than in
some of the larger plants, 3.3 and 2.3, respectively, although even in
some of these industries, such as the metal products, printing, and
chemical plants, the ratio of exposures to employed persons were
found to be 1.3, 1.5, and 1.8, respectively.

TaBLE 20.—Ratto of number of exposures to specified malerials and conditions in
the vartous industries to number of workers employed

Ratio of exposures to number
of workers employed Number of exposures
Industry
Male | Female | Total Male | Female | Total
Maetal produets. ... ocooeom e eceeeean 1.3 1.2 1.3 16,128 1,370 17,498
Printing, etc 1.7 0.8 L5 3,110 343 , 463
Chemical. ... .. 1.8 1.8 1.8 2,734 555 3,289
Clay, glass, and stone 0.7 0.0 0.7 802 0 892
Leather products... ... 0.5 0.5 05| 2,28| 1,82 4,054
Dyeing and cleaning. - 1.1 0.7 0.8 350 416 766
Electroplating. . .. .o ool 3.4 0.0 3.3 297 0 297
Storage battery. .. 2.3 0.0 2.3 36 0 36
Rubber goods 1.9 1.0 1.7 83 10 93
Fur preparation......coeoooooooooooo. 0.3 1.0 0.3 41 2 43

*An idea of the extent of the problem in the plants covered in this
survey is afforded by the results presented in table 21. This table
shows the number and percentage of exposures (not workers, since
as just shown a worker was exposed at times to more than one ma-
terial), to some of the important materials found in this study.
Inorganic, nonmetallic dusts, of which there were 6 varieties, had
the largest number of exposures, 7,862 (27.4 percent). Carbon
monoxide came next, with 19.3 percent of the workers exposed to this
gas, while lead compounds accounted for 10.2 percent of the total
exposures. The other materials and their corresponding figures are
listed in this table. It is evident that from the viewpoint of the kind
of materials offering possibilities for future study, inorganic, non-
metallic dusts of the type listed, carbon monoxide, and lead com-
pounds are the ones associated with the greatest percentage of
exposures (57 percent). The problem as to materials and number of
exposures is certainly indicated quite clearly in the data shown in
table 21.
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TABLE 21.—Number and percentage of exposures to some of the important materials
disclosed in survey

Number | Percent Number | Percent
Materials of ex- of ex- Materials of ex- of ex-

posures | posures posures | posures
Inorianlc nonmetallic dusts. .. 7,862 27.4 || Lead compounds....ocoecooon 2,926 10.2
mery dust 8,678 12.8 1,544 5.4
rtz dusts. . 8,686 9.0 i 1,124 3.9
arborundum 788 2.8 995 3.5
i 408 1.4 881 3.1
Talc dust 204 0.7 863 3.0
Asbestos dust.. 199 0.7 561 2.0
Carbon monoxide 5, 538 19.3 || Ammonia_ ... ___..___..__.__| 477 1.7

With reference to the occupations with which an industrial hygiene
program would have to concern itself, the results in table 22 are of

some aid on this point.
by occupation in the various industries.

This table shows the number of exposures
It is apparent that foundry

workers, electrical workers, machinists, and shoe workers lead the

occupational list in the number of exposures.

Any program

of in-

dustrial hygiene will certainly need to deal with the problems inci-
dental to these occupations, for they obviously out-number the ones

listed in table 22.

TaABLE 22.—Number of exposures by occupation lo materials and conditions

Number of
Industry Occupation i poiv, of
occupation
Moetal ProduectS. cevereraqeppgerrnnsnnnaranannns| FOUDATY WOIKOBunussnsunnsnansnnaananis & 617
Do Machinista, s 2 501
0ceenenrccocarconcacesncesaacenaaeeanno---| Machinists_.....
Leather products. Shoe workers. 2, 632
Metal products. Light metal workers 2,273
Print ing. ete. Printers and linotypers. - 2,035
Ch Paint mixers..... 1,492
Metal product: Heavy metal workers. ... . . .._____ 1,063
Misgelianeos Miocohanoogs i %t
aneous ! _
Do Pai a.nd woodworkers ! __.______ 723
yo:l.;:; d cleanin; 5_‘ o 64“:
AT — I 'rt{msphefs 2%
Electropiating.- . Electr. s 260
Rubber and leather pr ts. Rubber t workers 262
Clay, glass, and stone Glass workers. 192
lé‘.[etal g;loducts ;glkre v:xorkers ..... h‘;
hemi 11110 &) - J

Clay, glass, and stone Brick makers. 140
Printing, etc....... Etchers and engravers. - oo-ccccecaccaaann- 135
Do. Photograghers and photostaters.........._ 135
Clay, glass, and stone...._...._o....oo...._._. Clay workers.. 128
Printing, etc. . oo cceoaoaes Electrotypers.. . 121
Clay, glass, and stone Granite cutters. .. ..occoceoeoooocoomaeaa. 92
Metal products. ... Welders. . 90
Printing, etc_... Bmders and pa T cutters... 90
Clay, glass, and stone Roofers. . .ooococeceeen gg
D ............................... - 67
?ubber goot:s - ﬁ

ur pre, 0D oo ceceecccceea-...| Fur workers..._......
Storage battery_ Storage battery workers.. .- 36
Clay, , 80d St0N6. .o e oo ceeaeeas Concrete WOrkers. .. ..o ooeeeccmeaccannx 32
Chem'cal. Flower makers .- 27
Electroplating. - -- 12
Clayig , and stone. - 11
Leat products. 10

1 These workers engaged in several of the industries under survey.
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In order to form an idea of the entire problem concerning the
handling of various materials in the plants covered by this survey,
the data in table 23 were prepared in a manner to show the number
and percent of contacts in the 5 major industries, using only those
materials in which the exposures were 10 percent or more. It is quite
clear that in the metal products industry dusts (of the types listed
elsewhere), carbon monoxide and lead compounds constitute the
major potential problems; in the printing industry lead compounds,
carbon monoxide, aniline compounds, and benzine are of importance
from the standpoint of the population covered; whereas in the chem-
ical plants the list includes dusts, lead compounds, aniline compounds,
turpentine, manganese compounds, and benzine. In the clay, glass,

.and stone industry only one substance stands out—dust, while in the
leather products industry, materials containing benzol are apparently
the only substances of importance from the viewpoint of the number
of exposures. It is apparent that dust is still one of the most impor-
tant materials of industrial hygienic significance, with carbon mon-
oxide and lead compounds closely following.

TABLE 23.—Materials in the five major industries in which there were 10 percent
or more exposures

: Percent of | Number of
Industry Materials exposures | exposures

Metal products. ..o oo __..... Inorganic, nonmetallic dusts_._.....__ 43.6 6,088
Carbon monoxide.____..... 27.5 3,842

Lead compounds........ 11.1 1,548

Printing .. Lead compounds........ 37.7 871
Carbon monoxide._..... 28.6 660

Aniline compounds........ 15.5 358

Benzine....__._____.....__. 1.5 266

Chemical productS. e .o ccoooemaamao .. Inorganic, nonmetallic dust: 4.1 612
Lead compounds..........- 20.9 374

Aniline compounds.....- 4.4 258

Turpentine . ... 14.0 251

Manganese compounds._...._._._....._. 11.3 202

Benzine. 10. 4 187

Clay, glass, and stone_ . ......_.___._____ Inorganic, nonmetallic dusts_ .. _...... 44.3 608
Leather products. ... ......_..._..__. Benzol. ... 13.1 1,053

SUMMARY

The present study was undertaken for the purpose of determining
the necessity of an industrial hygiene program in an industrial
community, and, if such a need was present, to learn just where and
to what extent the problems existed. With the aid of funds supplied
by the Civil Works Act, it was possible to hire some 30 or more
engineers, who were first given a brief training period in industrial
hygiene methods, in general, and the technic of making preliminary
surveys of an industrial environment, in particular. With the aid of
two simple survey forms, designed for the purpose of obtaining data
on industrial welfare provisions, processes, materials, and conditions
associated with the various occupations, 615 plants were surveyed by
25 men, during a period of approximately 7 weeks. (The remaining

|




men were engaged in coding and checking the daily results of the
surveys.) The 615 plants were divided into 10 main industries; the
metal products industry was found employing the greatest percentage
of persons, 13,955 out of a total of 28,686, or 48.7 percent. The
leather products industry, consisting mostly of shoe factories, accounted
for 28 percent of the personnel. The percentage distribution of the
plants according to the number of workers employed showed that 48.7
percent of the plants had less than 10 employees and only 10.2 percent
had 100 or more persons. These data compare very well with indus-
trial plants in the United States, as a whole, since the United States
census data for 1929 show practically the same kind of a distribution.

The information on such industrial welfare provisions as safety
supervision, medical and nursing facilities, sick benefit associations,
and disability statistics, disclosed some very interesting findings.
Only 5 percent of the plants and about 20 percent of the workers were
provided with the services of either a part or full time safety director
and, as one might expect, most of these supervisors were found in the
plants with 100 or more employees. The medical and nursing care
was found to be in about the same status as the safety work. Seven-
teen percent of the workers had a part time medical supervisor and
only 15.3 percent had the services of a full time physician. Nursing
service of a full time nature was found to be present for 34.1 percent
of the employees with practically no part time nursing service avail-
able. The only type of disability statistics existing to a great degree
in the plants under study, was that of accident records, the keeping
of which is compulsory by the provisions of the State Compensation
Act. Sickness records were kept, embracing 40 percent of the popu-
lation studied, with most of such records existing in establishments
having sick benefit associations. This study revealed the fact that
the larger plants, those employing 100 or more workers, had the
greatest percentage of workers furnished with the listed industrial
facilities. The so-called ‘“‘small plant” was found lacking in those
welfare provisions which have been found to play an important role
in any constructive program of industrial hygiene.

The study of sanitary provisions disclosed the fact that 19.5 percent
of the workers were found using the common towel and 13 percent
were exposed to the potential hazard of the common drinking cup.

An analysis of the data on potential accident hazards showed that
unguarded moving machinery was the most common potential source
of accidental injury, 41 percent of the workers being exposed to this
type of risk. Floor hazards ranked next, with 13.2 percent exposures,
while 7.5 percent of the workers were not protected against the possi-
bility of eye injuries from flying particles. A comparison of the per-
centage distribution of the potential accident hazards in this study,
with corresponding percentages for compensated cases for the same
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types of causes in New York State for 1931, showed a striking correla-
tion. - The possible benefits which may be derived from a safety
program were brought out in an analysis which showed that in those
plants where either a part or full time safety director was furnished
to the workers, the percentage of persons found exposed to unguarded
moving machinery was in practically all cases less than in those plants
not having such safety personnel.

With reference to the number of persons in each occupation exposed
to various materials and conditions, data were presented for each of
the 10 groups of industries studied. These data showed 50 materials
and conditions existing in the 615 plants investigated, 39 of which
may be considered of a potentially hazardous nature from the view-
point of possible systemic poisoning. This study shows that inor-
ganic dusts, carbon monoxide, and lead compounds are still the most

important materials of hygienic viewpoint confronting the industrial
hygienist.
RECOMMENDATIONS

The preliminary survey of the industrial establishments reported
in the present paper indicates that a large part of the industrial
population of the area studied is handling materials, and is associated
with processes and conditions of manufacture, which, if not given
proper consideration, may lead to possible injury and ill health of
the workers. It is the feeling of public health workers that the
improvement of the general health status of the industrial worker
is as much of a public health problem as the control of communicable
diseases, or any other phase of preventive medicine. As a result of
the numerous studies conducted on the health of the industrial
worker by the United States Public Health Service, as well as other
agencies in this country, it is now established that morbidity and
mortality rates are higher for the general industrial population, and
~ that certain occupations are of first importance as factors in the
causation of excessive sickness and mortality rates.

That the general health of the worker in industry is affected by
the materials, processes, and conditions incidental to employment,
aside from what we already know about the role played by specific
occupational diseases, is interestingly presented by Dr. Louis I.
Dublin in one of his recent papers (§). In this study, Dr. Dublin
evaluated the effects of the industrial environment on the well-being
of a large number of workers in a mortality study among 3% million
white male wage earners insured in the industrial department of the
Metropolitan Life Insurance Co. The study covered the 3-year
period 1922 to 1924, inclusive, and is compared to a similar study
made in the 3-year period 1911 to 1913. The group studied con-
stituted a fairly representative social and economic class, and was
considered as an urban wage-earning population.
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Dublin’s study definitely showed that the adult males of this class
had a higher mortality and a diminished longevity than those in the
other forms of work (clerical, professional, etc.). Age for age the
mortality rates for the industrial workers were found to be from one’
and one-half times to more than double the rates for the nonindustrial
workers. In terms of life expectancy, the picture is even more im-
pressive. The industrial worker at the age of 20 has an expectation
of life of 42 years as compared to 49 years for the 20-year-old non-
industrial worker. In other words, the industrial worker’s life is
shortened by about 7 years. Dublin concludes that while heredity
and innate differences play some part, probably the most important
factors are the conditions incidental to industrial employment, such
as toxic gases, dusts, specific occupational poisons, extreme tempera-

tira varations, and numerous other industrial hazards. When one
considers the size of the industrial population of the region covered
in this study and the results of the present survey on a sample indus-
trial population of that region, in which the potentialities of occupa-~
tional hazards are clearly brought out, the possibilities of the situa-
tion are quite evident, and certainly merit the attention of the local
health department.

We now know the effect on the human body of various communi-
cable diseases such as typhoid, smallpox, diphtheria, etc., and take
the necessary measures to control them. The effect on health of cer-
tain toxic materials used in industry is also known, and it would seem
logical to take appropriate measures for the control of these occupa-
tional diseases. We now know about some of the toxic materials
and processes which may affect one’s health. For example, it is
known that exposure to more than 20 million particles of granite
dust (35 percent quartz) per cubie foot of air will in time cause silicosis
of a disabling type, usually followed by tuberculosis (6); that the
breathing of more than 1.5 milligrams of lead per 10 cubic meters of
air, in the form found in lead storage battery plants, will in time
lead to serious types of plumbism (7). In short, if these various
materials and processes are not controlled they will affect the health
of the individuals exposed to them, and in the case of a disease such
as tuberculisis, others in the community may be affected.

The improvements in health and longevity which may be brought
about by a preventive program are exemplified by the study of Dr.

Dublin, just cited (5). It will be recalled that the mortality rates of

industrial workers for the period of 1922-24 were compared with
similar statistics for the period of 1911-13. The comparison with
the earlier study shows that the industrial worker’s general health
status had greatly improved at the end of 1924. In terms of life

expectancy, an average increase of 5 years may be noted for each
industrial worker at age 20, occurring during the period of 1913-24.
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According to Dr. Dublin, who is responsible for this analysis, the
factors which aided in bringing about this improvement in the health
and longevity of industrial workers are preventive industrial medicine,
safety programs, education of employers and employees regarding the
dangers inherent in certain occupations, decrease in hours of labor,
and improved standards of living.

It may be said that occupational disease problems should and could
be solved by industry itself. It is the feeling of students of this prob-
lem that such a procedure is no more feasible than the attempt of an
individual to control communicable diseases in his own home, or in-’
dustry, the pollution of streams. Industrial hygiene is now recog-
nized as a major public health function, affecting directly the health
of a large population and indirectly the well being and economic
status of the entire community. The fact that industry will benefit
by the control of occupational diseases should be considered as merely
incidental. No industry is large enough to employ the personnel and
facilities necessary for industrial hygiene work. And one must not
lose sight of the fact that this study shows that in the present case,
as well as in the country in general, the largest percentage of the
industrial population is employed in small plants (nearly 50 percent
of the plants in this survey employs less than 10 persons), and the
greatest need is for these small plants which are incapable of dealing
with their problems individually. A health department, with its
public health commissioner, epidemiologist, public health nurse,
sanitary engineer, bacteriologist, chemist, laboratory technicians, ete.,
all in one compact unit, is the only practical body equipped to conduct
work of a preventive nature in industry. :

The practice of industrial hygiene (control of occupational diseases)
falls largely within the province of two types of workers, the physician
and the engineer. It is within the sphere of the physician to diagnose
occupational diseases and, primarily, to recognize the existence of
those diseases due to the factory environment. Based on the findings
of the physician, the engineer is in a position to learn where control
measures are to be initiated. The engineer’s work consists of studying
the local plant conditions which have been shown to be detrimental

| to health and evaluating the various methods which may be designed
for controlling thehazards. Itisimpossible to tell by a mere inspection
of a workroom whether toxic materials in the air are present in such
quantities as to constitute a hazard and whether the protection
afforded is adequate. Precise quantitative measurements are needed.
Once these measurements have been made, the engineer is able, with
the aid of a knowledge of the toxicity of the materials studied, to
determine definitely the extent of the hazard and the necessary
remedial measures.
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In order to inaugurate a constructive program of industrial hygiene
it is felt that the following minimum personnel requirements are
needed. As the program develops additional personnel may be
required.

a. A physician thoroughly trained in public health procedure and
one having a comprehensive knowledge of the effects upon health of
the various materials and processes used in industry; in other words,
one trained in industrial hygiene.

b. An engineer who is also trained in industrial hygiene and who
is familiar with industrial processes. This person should know the
following subjects from both a theoretical and practical viewpoint:

Microscopy.

Gas chemistry.

Mechanics of ventilation.
Physiology of ventilation.

. Industrial sanitation.

. INlumination.

. Industrial hygiene survey methods.
. Occupational disease literature.

® NS oA wo

¢. A completely equipped laboratory for carrying on industrial
hygiene studies in industry is essential in such a program.

With the personnel and facilities just cited, the following program
could be inaugurated:

1. Reporting of all occupational diseases to the division carrying on industrial
hygiene work. This will definitely establish where and to what extent certain
occupational diseases are occurring, and to suggest corrective measures.

2. In order to acquaint industry, the medical profession, and others interested
in such a program, it may be necessary that the personnel concerned with indus-
trial hygiene carry on an educational campaign, designed to acquaint and interest
the various groups involved as to the importance of the problem, in an effort to
further the program. It has been the experience of other health departments
that the best way to conduct work in industrial hygiene is to cooperate fully
with industry, conducting studies in plants, as a rule, only upon request of indus-
try. At the completion of such studies a confidential report on the results should
be presented to the plant officials, this report also including recommendations for
the improvement of conditions, if such information is necessary and available.
All this should be made very clear to the individuals concerned in order to obtain
the cooperation and aid necessary for such work.

3. Studies of the workroom environment and the health of workers by the
industrial hygiene personnel as outlined in no. 2.

4. In order to carry on this work with the minimum amount of friction and in
a spirit of cooperation, it may be necessary to provide a law or regulation which
specifically states that the results of any investigation made by the health de-
partment can in no way be used in litigation, either by the employer or by the
employee. The need for such a ruling is obvious if the interests of all concerned
are to be served justly. Attention is called to the act under which the Bureau
of Occupational Diseases of the Connecticut State Department of Health func-
tions, as well as to the excellent work this Bureau is accomplishing in the control
of occupational diseases in that State (8).
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The additional cost for maintaining industrial hygiene personnel
of the number and type given in this program would not exceed
$10,000 a year, or slightly more than 1 cent per capita in the present
case. When one realizes the fact that one case of silicosis often costs
more than the $10,000 needed for a preventive program of the type
outlined herein, the financial phase of the problem should certainly
not preclude the establishment of such a vital adjunct of a health
department in a large industrial center.

In closing, it is well to emphasize one important point; namely, that
occupational diseases are in a large measure preventable and the
degree of prevention exercised by a community will be reflected in
the general health status of that community.
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INDUSTRIAL HYGIENE AND SANITATION SURVEY—MANUFACTURING GROUP -

PLANT SURVEY FORM

1. GENERAL: .
Name of plant. . ______________ . _____________ No. workrooms.__ ..

Address. ...

3. INDUSTRIAL WELFARE:
Safef% provisions:

irector or safety engineer_ _________________________|._.___l.____.

Part time_____________ o |eeaaaa

Shop committees_ - _____ o |eceoofalioao

Is safety work delegated to foremen and other persons? .| _____|......
Medical provisions: '
First aid room . _ i fa e -
Plant physician:
Part time_____ .. )

Nuramg service
Part time__.__ ... -

4. DISABILITY STATISTICS: . .
Sick benefit association.._ . .| |.__...
Records covering nature of disability and time lost: :

Sickness. - - o e ccccmcccccccicecccecfecccea]acean
Accident . - - oo mmm el
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INDUSTRIAL HYGIENE AND BANITATION SURVEY—MANUFACTURING GROUP

WORKROOM SURVEY FORM

1. GENERAL:
Name of plant____________________ Bldg. n0. - eeeeeeceee
Work performed in this room

2. GENERAL SANITARY FAcCILITIES:
Personal service rooms: Yes No
Lunchroom
Cloakroom

Washing facilities:
Common towel

Toilets:

In workroom._ ... _________
Separate room
Outdoors. - - oo o eeeeeeaa
Drinking water:
Bubbling fountain
Other- e
Common drinking cup

6 ACCIDENT EXPOSURE:

7. JoB ANALYSIS:

Number of
Cod persons
no.e Name of occupation Nature of job Raw materials End product
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