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Advisory Committee
Urges PHS to Study
Human Relations Phase
Of Industrial Health

NVESTIGATION in the field of

human relations as it relates to in-
dustrial health was given top priority
among the recommendations made by
the National Advisory Committee on
Industrial Hygiene to the Public Health
Service at its annual meeting recently.
The committee met in Cincinnati the
day following open house for the new
field headquarters of the Division of
Industrial Hygiene, PHS.

Deep interest in the subject of human
relations as it affects the health of the
worker in industry was expressed in the
formal recommendation asserting that
the Surgeon General be informed that
the Advisory Committee is particularly
disappointed because of the fact that no
appropriations have been set aside for
the investigation of mental hygiene or
human relations in industry.
further urge him, as we did last vear.”
the recommendation said, ‘‘to formulate
a program of investigation. That we
think it is much more important at this

“We

particular time than we did a year ago. 1
That the Advisory Committee suggests

that this undertaking be carried on by
the National Institute of Mental Health
in cooperation with the Division of
Industrial Hygiene with special refer-
ence to human relations.”

The committee also discussed at

length the number of nurses needed for

serving essential industries, their work-
ing hours and salaries, and necessary
training. It was recommended that a
sub-committee of three be appointed
from the committee to make a specia
study of the nursing situation.
Concern for the agreement between
the Public Health Service and the De-
partment of Labor was expressed in a

reccommendation that the committee
urge the Surgeon General to come to

(Continued on page 24)
COVER PICTURE—One of Vermont's

largest granite quarries. Owners of
quarries and sheds, labor union repre-
sentatives and State and Federal in-
dustrial hygiene teams have been
working together for a quarter of a
century to safeguard the workers from
silicosis. All quarry pictures in thi<
issue are by courtesy of the Rock of
Ages Corp.
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summer and fall of 1949 and again
6 months later during the spring of
1950. The first round of inspections
found 1,665 employvees (of whom 135
were apprentices) using 916 local ex-
haust units, 39 percent of which were
below our standard and rated poor.

The sccond inspection found 1,698
cmployees (of whom 115 were appren-
tices) using 871 individual local exhaust
units, 26 percent of which were below
standard and rated poor. Ninetyv-four
granite sheds were found to be in
operation on both tours. The reduction
of 39 percent to 26 percent in the
number of substandard exhaust units
indicates a voluntary effort on the part
of manufacturers to improve the pro-
tection afforded granite cutters. Follow-
ing the second round of inspections,
however, it appeared necessary to
follow-up vigorously our recommenda-
tions in those sheds with substandard
exhaust systems.

At this writing, all sheds in the district
have cither made repairs to their equip-
ment required to meet our approval or
have placed orders with the suppliers to
make whatever alterations necessary to
bring their systems up to standard.
Not only have we continued to consult
with the individual manufacturer in this
program but we have also checked on

(Continued on page 8)

The maze of cranes and booms in
this deep pit indicates the tremendous
size of the task of removing the blocks
of granite. Not until electric power
was invented and hard-steel cutting
tools were made was it possible to drill
into this extremely hard stone.

Bloomfield Assigned Industrial Hygiene
Consultant for Latin America

OHN J. BLoomFIELD, long-time assist-
ant chief of the Division of Industrial
Hygicne of the Public Health Service,
and one of the best known figures in the
field of industrial hygiene in the United
States, this month began work in his
new assignment with the Institute of
Inter-American Affairs as consultant on
industrial hygiene for Latin America.

Mr. Bloomfield will operate in 14
Latin American countries, with which
the Institute works, and review the
progress of countries which already have
industrial hygiene programs and -also
proceed to make plans for the establish-
ment of programs in the other countries.

Observing the problems of industrial
health below the equator will not be
new to Mr. Bloomfield, since he has
made three previous trips to Latin
America to serve as consultant for the
Institute on a short-term basis. In the
latter part of 1947, he spent 5 months in
Peru and Chile, to make comprehensive
studies of the hazards to workers in
all industries. Early in 1947, he also
spent “3 months in Bolivia, where he
assisted in strengthening the industrial
hygiene program, which was organized
as a part of the labor program set up in
that country with the help of the
Institute.

At the invitation of the Brazilian
Government and the Institute, Mr.
Bloomfield returned to Latin America
in 1949 to give a series of lectures to a
class of physicians and engineers. At
that time, he surveyed the health condi-
tions of workers in typical plants, mines,
and mills, and made recommendations for
improving the current industrial hygiene
program.

Many other countries in Latin Amer-
ica, frankly acknowledging their need for
improvement, have requested assistance
from the United States.. Mr. Bloom-
ficld plans to make surveys of the needs
in the industrial hygiene field in such
countries as Colombia, Venezuela, Mexi-
co, and Uruguay. Eight of the 14 coun-
tries in which the Institute of Inter-
American Affairs operates are fairly well
industrialized and present a real need for
industrial health programs to safeguard
the health of the workers.

Professional personnel from the vari-
ous countries now come to the United
States for specialized training in indus-

trial medicine, engineering, and chemi-
try, but plans are being made to estai-
lish a training center in South Amen:s
where specialists from the United Stat-
can be sent to lecture on specific subjer-
of serious concern to Latin Americs.
personnel.

Mr. Bloomfield's pioneering work a::
long experience in the field of indusirs
health will enable him to be of gre:
value to the Latin American countri-
His first governmental position was wi':
the United States Bureau of Mines a:s
rescarch engineer at the Pittsburgh b1-
periment Station. For 3 years he di:
research on protection against poisoroi-
gases and fumes as well as research o
ventilation in mines and on protectiv:
equipment.

In 1923, he entered the Public Heal"
Service to do broad basic industri )
hvgiene studies with emphasis on 1
environmental aspects, an almost -
explored area up to that time.

For the next 13 vears, Mr. Bloomfi!
was engaged in many field studies =~
taining to the health of industrial work-
ers. His work included studies of du-
hazards in all tyvpes of industry, t'- .
pneumonia problem in the steel indu-
try, and numerous other health problen:
in industrial plants. Following the
studies, he wrote comprehensive repor:
which were widely distributed. Mar:
practices in use today are based on thes
early investigations.

In 1936, when the Social Security At
was made a law, only four States en-
ployved industrial health personnel. Wi
funds made available by this law, Stat:-
were encouraged to initiate indusir:.
hygiene programs, and Mr. Bloomfie::
was given the responsibility of helpint
to organize these State units. Today
there arc 44 State and 14 Loeal unirs in
the United States helping to protect the
health of millions of workers.

Mr. Bloomfield will also be missed i
this country at the annual meeting: «f
the American Conference of Goverr-
mental Industrial Hygienists, of whics
he was the secretary-treasurer for Il
vears, and of which he is the chairmar
this yvear. Many members of tha
organization and others in industnsl
health circles in this country wished hiz
well in his new job before he left in
November.

- B, SR —— . e
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SMALL. INDUSTRIES IN GEORGIA ADVOCATE
COOPER ATIVE INDUSTRIAL HEALTH CENTERS*

An estimate of the national anrual
financial losses from disability due to
accidents and illness is 30 billion dollars.
The businessman can readily translate
these costs into indlividual company
terms by figuring the cost to his business
of disability insurance—compensation,
liability, sickness, accident, and hos-
pitalization—and the extra payroll he
has to support to supply replacements
for absentees; he can estimate the
losses in production and efficiency re-
sulting from labor turn-over. These and
other factors, run up his company’s bill
for human disability. Thus it is rela-
tively easy to take the financial meas-
ure of his problem.

The Problem

The application of remedial measures
i not so easy. The tools, skills, and
knowledge necessary to cffect an cnor-
mous improvement in our industrial
health and accident record are available
today, but resources are not being
widely exploited by business. Nearly
all establishments of more than 1,000
workers have some type of medical and
safety program to control disability,
h‘ut only 2 percent of all businesses in
Georgia employ even as many as 100
workers, and half the places of business
I our State employ 3 or fewer em-
plovees,

S.m:.\l] establishments employ the vast
"laJert)' of our working population, but
medical and safety programs are almost
unknown in businesses of this most pre-
valent size.  This dearth of health pro-
;!falnh‘ in small enterprise is reflected in
tigher accident, compensati -
teeizm, and labor turn?c?\'er trZiZs.ab;?;:e

cov .
Verage is poorest where the nced is
greatest,

Can Something Be Done?

Is smal} business
hazardong than
Proprietor more c

inherently more
large? Is the small
Wflering o ﬁ“allo.us toward human
ot d ancial loss than his

¢rpart in larger enterprises? Al-

Dr. Petrie ;
'Mmm.:ne is Director of the Division of
en Georgia Department of
+and Mr. Lemon is the Assistant

Kinee;
Partment, * of the Fulton County Health

] .
Reprinted from TRUX, March 1950

By L. M. Petrie, M. D.,
and J. W. Lemon

though the answers are no, there is
ample evidence that even a minimum
specialized industrial health and safetv
program is usually beyond the financial
and professional reach of the individual
small firm. The expenditure per worker
would be prohibitive. Many firms
have investigated such programs only
to have their interest quickly quenched
by cold economic fact. This problem of
reducing dixability from illness and
accident resolves itself into the necessity
of making available to small private
enterprises the requisite specialized
medical and engincering knowledge,
skills, and techniques at a cost which is
not disproportionate to other business
expenses.

Plans That Have Worked

Plans are in operation today which
have proved themselves over a period
of vears to be eminently satisfactory in
widely diverse circumstances. They
have been successfully operating in small
towns and large cities, in northern and
southern communities, including two in
Georgia, and in both unionized and un-
organized industrics. They have found
favor with management, labor and the
medical profession—no mean tribute!
The one common factor in all these plans
is the simple and familiar principle of
cooperation: the banding together of
small businesses to do for themselves
what they could not individually afford.
A cooperative Industrial Health Center
plan is the solution.

How the Plan Works

Under this plan, several small busi-
nesses, individually unable to afford
good medical and safety programs, may
jointly agree to establish and support a
cooperative health center adequately
staffed and equipped, and conveniently
located. The cost to each participating
firm is proportionate to the number of
workers  employed and the services
offered.  Control of the center ix gener-
ally invested in g board of directors
f‘cproseming one or more of the follow-
Ing: management, labor, any nearby

professional schools, medical societies,
and public and private health agencies.

The minimum number of workers
which a fully staffed center can serve
economically appears to be about 1,000,
regardless of the number of establish-
ments. It appears that irreducible
overhead expenses make the cost of
adequate full-time service prohibitively
high for smaller groups in a competitive
business world.

The number and kind of professional
employees of the center may be varied
to suit the local situation and the size
of the population served, but the recom-
mended minimum personnel includes at
least one full-time physician or the
equivalent services of part-time physi-
cians, 1 nurse for each 300 employees up
to 1,000, and 1 additional nurse for each
additional 1,000, a trained first aid
worker or nurse in each participating
plant, and clerical help as needed.

Technical specialists, such as safety
and industrial hygiene engineers, may
be added to the staff as the center
develops. Local ~professional schools
help in securing a highly qualified pro-
fessional staff; they provide labora-
tories and rescarch; and they use the
center for training physicians, nurses,
engineers, chémists, and physicists,

Property and Equipment

The staff would require the following
property and equipment to realize its
full potential: a health center building
conveniently located in the business
community, general furnishings, special
diagnostic equipment, instruments and
supplies; in addition, each place of busi-
ness must have its own first-aid room
and supplies. The addition of a station
wagon to this list may be required to
facilitate emergency treatment and
routine transportation, and the use of
a mobile clinic, which has proved so
successful in public health work, could
be considered in future expansion plans.

Services to Expect

Having provided a staff, quarters and
equipment, the participating establish-
ments could reasonably expect in return
these services:

(1) Industrial health examinationg
of all members of the establishment—
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preplacement, periodic, and special.

(2) Selective placement of workers—
matching the abilities of the worker to
the demands of the job.

(3) Prompt emergency treatment of
on-the-job accidents and illnesses, other
illnesses being referred to the private
physician.

(4) Professional nursing services for
ill employees, health education, home
visiting, and the execution of the
attending physician’s instructions.

(5) Other technical services such as
engineering studies of environmental
health and safety hazards of the
business.

(6) Adequate records (including con-
fidential personal health records) which
will be the basis for analyses of absentee-
ism, turnover, types of disability,
defense against fraudulent disability
claims, and honest evidence of just
claims.

(7) Coordination with, and full utiliz-
ation of the social and health services of
private and governmental agencies and
resources.

What Will it Cost?

Capital and operating costs will
necessarily vary with locality and the
scope of the program, but the accom-
panying table will serve as a reasonable
basis for estimating the expenditure
necessary to operate the minimum pro-
gram outlined above, almost anywhere
in Georgia. The businessman will
notice in this table the repetition of a
common experience: The unit cost
declines as volume increases. This fact

points up the desirability of establish-
ing a center which has the capacity to
grow and to attract increased participa-
tion.

What Can We Gain?

The outstanding advantage of the
scheme is that it makes possible the
invaluable service of decreasing human
disability with its attendant cost and
misery to a segment of business which
has usually found such a service other-
wise unobtainable. The plan does not
require a participating business to sur-
render any of its prerogatives, and
although advisory services are available
from governmental agencies, govern-
mental regulation and interference are
avoided.

The flexibility of the plan can also be
placed to its credit. It can be ex-
panded to provide new services or to
serve more workers as the community
grows, and as its patronage increases,
either per capita costs may be expected
to diminish or increasing services may
be rendered. Taking cognizance of the
fact that a large part of the lost time in
industry is due to nonoccupational
illness, the program undertakes to ex-
tend the influence of the plan through
home visiting and instruction in per-
sonal health and nutritional problems.

Space has permitted but a brief and
cursory outline of the application and
organization of this plan which is cap-
able of many variations to accommodate
local needs, but your health department
will welcome any request for information
or help in extending the benefits of this
plan to additional communities.

Annual cost estimale, to be proraled among industries on a per capita basis

‘ 5,000 employees

1,000 employees 2,000 employces
Physician, half time...| $4.000 | Physician, full time | SH 000
Nurses, 2.............. 5.000 | Nurses, 4.._.__.__._.

Clerks, 1 1.800 | Clerks, 1 .....
Supplies 1,200 | Supplies. . .....__..
Rent, heat, light. 2,400 | Rent, heat, light .
Total. .._.._._.. 14, 400 Total.........
Percapita..._....._... 14.40 | Percapita........__.

I Physncnn 1 full time, 1 half time .. ’ sl? 000

Nurses, 7. .. |
l \{K) | Clerks. 2. ... ... ... ........ H 3. (‘ll)
2,400 ' Supplies. ... ... .._.._.._. 6. 000
2,400 | Rent, heat, light - .2 12100 4. 300
24, 600 Total ... .. ... .. 43, 900
12, Jl) Per capita.. _.......... E, 8.7

Cost of construction of building: 2.000 square feet for 2,000 employees at $10 per square foot, $20.000.
Property: Health center building. general furnishings, special disvnostie cquipment, instruments and

supplics, and first-aid rooms in industrial plants,

A mobile clinic (truck-trailer) could be considered.

MANUAL ON LABORATOR)
PROCEDURES AVAILABLE
MANUAL entitled Laboratory Pr~

A cedures in Industrial Hygiene, con-
piled.by Dr. F. H. Goldman, has be«
mimeographed by the Georgia Depar-
ment of Public Health and made avai-
able to industrial hygienists who need it

Until his recent assignment to the
District of Columbia Health Depar-
ment, Dr. Goldman served in the
Division of Industrial Hygiene, PH:.
and it was during that service that k.
with the cooperation of other chemist:.
compiled this valuable collection o
laboratory procedures. He used th
material as a part of his teaching at the
seorgia School of Technology when the
Public Health Service, the Georgia De
partment of Public Health and Georzis
Tech cooperated in offering graduate
courses to engineers and chemists, Ass
courtesy, it was duplicated by ti
Georgia Department of -Public Hesit:
and a limited number of copies mad
available to industrial hygienists.

Single copies may be secured without
charge from Dr. F. H. Goldmsn
Bureau of Public Health Engineerinz.
District of Columbia Health Depar-
ment, 300 Indiana Avenue NW., Wash-
ington 1, D. C.

Harvard Plans Two
Months Course In
Industrial Health

From February 5 to March 31. 195
Harvard University School of Public
Health will give postgraduate traininz
in industrial health to industrial phys+
ciaps, industrial engincers, and other
specially qualified personnel.

Courses and instructors are as follows.
Basic Problems in Industrial Hygiene.
Prof. Philip Drinker; Industrial Med-
cine, Dr. Robert B. O'Connor; Personne!
Administration, Prof. B. A. Lindbert:
Human Problems of Adjustment in I
dustry, Dr. Ross A. McFarland; Indu~
trial Medical Clinies, Dr. Albert 0
Seeler and Dr. Harriet L. Hardy.

Further information may be obtaine
hy writing to: Mrs. Margaret G. Bar-
aby, Harvard School of Public Heslth.
55 Shattuck St., Boston 15, Mass.

———— — — s+ c——— A —  —— —
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- Annuial Census of Industrial Nurses
Shaows Illinois Top With 1300

"l

HERE were 10,796 professional

nurses employed full time by industry
in the United States, including the
District of Columbia and Hawaii, as of
January 1950, accord ing to the annual
compilation of nursing figures recently
completed by the Public Health Service
in cooperation with the State and Terri-
torial health departments. Figures on
industrial nursing were not available for
Alaska, Puerto Rico, the Virgin Islands,
or the State of Maryland. ’

Number of nurses by State and
Territory.—The number of employed
industrial nurses ranges from one in
Montana to 1300 in Illinois. The largest
number of industrial nurses was em-
ployed in Illinois, Pennsylvania, Mich-
igan, and New Jersey. These four
States account for 36.3 percent of the
total,

The following table shows the number
of industrial nurses employed in each
State. These data were supplied by the
health departments of 47 States and
1 Territory, and 2 State departments of
labor. This material is not comparable
with data published in the 1949 Inven-
tory of Professional Registered Nurses by
the American Nurses’ Association be-

- cause the dates of collection were not

the same and compilation methods were
different.

Data for the 5-year period 1946-50
thow a slight upward trend in the
Teported employment of nurses in indus-
tl:y, an increase of 1,889 nurses.
_“hether or not this is an actual increase
in the employment of nurses in industry,
or due to more complete reporting is not
known.

Percent of nurses reporting data.—
There is considerable variation in the
percent of nurses supplying information
on type of service engaged in, general
and p.rofessional education, and nursing
CXperience, respectively. Approximate-
¥ two-thirds or 70.6 percent of employed
llldu§trisl nurses have reported “type of
service” while a little over one-half have
reported *“general education” and “nurs-
Ing experience’”” and only 15.7 percent
Teported “‘postgraduate education.”
\

‘M: . .
mlx.- D‘evhn is Industrial Nursing Con-
" nt with the Division of Industrial Hy-
ene, Public Health Service.

By Winifred Devlin*

Type of service in which nurses are
employed.—Of the 70.6 percent of
nurses supplying information on type of
services in which they are engaged, 90.6
percent are assigned to in-plant health
service, 5.6 percent to hospital work, 2.7
percent to home visiting and 1.0 percent
to the personnel department.

General education.—The data on
general education supplied by 5,674 or
52.6 percent of the total number of
industrial nurses reveal that 6.7 percent
have had less than a high school educa-
tion, 67.7 percent are high school gradu-
ates, while 22.3 percent have taken some
college work and 3.2 have acquired one
or more academic degrees.

When data are compared for 1949 and
1950 on the general educational back-
ground of the industrial nurse there

appears a slight decrease in the number
of nurses without a high school educa-
tion, and a slight Zncrease in the number
of nurses with some college preparation,
and one or more academic degrees.

Professional education, postgradu-

_ate courses.—Data on the number of
postgraduate courses completed by
industrial nurses were supplied by 1,695
or 15.7 of the total number of nurses
reported employed in industry. Of
these 1,695 nurses, 36.3 percent have
taken clinical courses, 41 percent have
completed courses in industrial hygiene,
and 23.2 percent have taken courses in
public health nursing. These data
remain substantially the same when
compared with corresponding data for
1949.

Years of professional nursing experi-
ence.— Data pertaining to years of pro-
fessional nursing experience were re-
ceived from 5,675 or 52.6 of the total

FULL TIME INDUSTRIAL NURSES, 1950
(BY STATES AND TERRITORIES)

State or Territory N‘::::;b::so" State or Territory N":]mu::;')f
United States. _ . ___ 110,796 || Montana_ _ ______________ 1
|—————— || Nebraska______________._ 43
Alabama_________________ 134 || Nevada________._______.___ 11
Alaska_ . ____________.__. 2NR || New Hampshire__________ 36
Arizona__________________ 35 || New Jersey._ _____________ 750
Arkansas_ _______________ 19 || New Mexico. . ._____.___. 11
California________________ 618 || New York_ . _______._____ 685
Colorado_ _ .. ___________. 46 || North Carolina._________. 121
Connecticut______________ 441 |{ North Dakota____________ 0
Delaware _ _______________ 45 | Ohio_ _______________..__ 487
District of Columbia______ 258 || Oklahoma._ ______________ 46
Florida. __ _______________ 56 || Oregon._ .. ___________.__. 57
Georgia__________________ 145 || Pennsylvania_____________ 1,034
Hawaii__________________ 92 || Puerto Rico.____________. INR
Idaho.__ ________________. 3 || Rhode Island__._________. 83
Illinois_ _ _ _______________ 1,300 || South Carolina___________ 130
Indiana__________________ 439 || South Dakota_ __________._ 3
Towa_ __ _________________ 99 || Tennessee______________._ 241
Kansas_ _________________ 71 || Texas_ - oo . 154
Kentueky________________ 90 || Utah______.________.____ 34
Louisiana________________ 102 || Vermont_________________ 22
Maine___________________ 55 || Virginia_ - _______________ 89
Maryland________________ *NR || Virgin Islands____________ 2NR
Massachusetts____________ 634 || Washington______________ 107
Michigan________ 7777 838 || West Virginia____________ 171
1\1!"’?95,0"&. ............... 172 ! Wisconsin________________ 429
Mississippi____________ " 44 || Wyoming________._______ 5
Missouri____ _________ 271

! Includes 39 nursing consultants employed by insurance companies assigned to

2 or more States.

* NR indicates that no report was received.
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number of employed industrial nurses.
Of this number 9.4 percent have had
less than 1 year of experience in indus-
try; 38.5 percent have had 1 to 5 years
of experience and 51.2 percent have had
more than 5 years of experience in
industry.

In this group of 5,675 nurses, 3.8 per-
cent had less than 1 year of experience
in public health nursing; 5.9 percent had
1 to 5 years; and 3.3 percent reported
more than 5 years of experience in
public health nursing.

The data also show that 19.4 percent
had less than 3 years of experience in
other fields of nursing, while 54.9 per-
cent have had more than 3 years in
fields of nursing other than industry
and public health.

Conclusions.—While this census of
industrial nurses is incomplete it would
seemn to indicate certain conclusions
among which are the following:

1. A slight increase in the employ-
nent of nurses in industry.

2. A trend toward collegiate prepa-
-ation with an increase in the number of
ndustrial nurses now holding academic
legrees.

3. Less turnover in the employment
f nurses in industry reflected by the
‘act that more than one half have had
ive or more years of industrial experi-
:nce while the number employved in in-
lustry for less than a vear has decreased.

Note.—The schedule used in the
tollection of data on the Census of
ndustrial  Nurses appears in ‘1948
Census of Industrial Nurses in the
Inited States,” Industrial Nursing, for
November 1948, pages 7-10.

Baltimore Industries
Study Air Pollution

HE undertaking of an industry=

sponsored survey of air pollution in
3altimore, especially the Curtis Bay-
“airfield area, has been announced by
he Association of Commerce Air Pollu-
ion Committee. Employved to make
he studies are the Kettering Labora-
ory of Cincinnati and Weather Serv-
ces, Ine., of Boston.

Dr. H. C. Willet, of the Massachuset ts
nstitute of Technology, will be in
harge of the meteorological research,
vhile J. Cholak of the University of
Jincinnati, will direct the air sampling
nd chemical aspects of the work,

Dentists, Employers,
Workers Approve
Dental Program

By Dr. E. R. Aston*

After 7 years of operation, the dental
section of the Bureau of Industrial Hy-
giene, Pennsylvania Department of
Health, is reviewing its program in in-
dustry and evaluating its accomplish-
ments.

The objectives of the program have
been to furnish industries and their em-
plovees with a free diagnostic service
consisting of complete oral examination,
including the use of X-ray, recommen-
dations for correction or treatment
where indicated, and referral of the
employee to the dentist of his choice.

No greater cooperation or apprecia-
tion could be desired from management
than that experienced in rendering
these services to Pennsylvania indus-
tries. Expressions of the employee, the
individuals to whom we should really
look for acceptance of the program, are
divided into two groups: Those who re-
ceived the service and those who did
not. Experience has indicated that the
first group has been fully appreciative.
Those who did not participate in the
program regretted that they had not
availed themselves of this opportunity.
Participation in some 30 surveys has
ranged from 30 to 100 percent, the aver-
age being approximately 70 percent.

Participation is voluntary, and all
findings are confidential, the entire pro-
gram being on an impersonal examiner-
employee baxis, No individual findings
are reported other than to the employee
himself. This procedure has been fol-
lowed strictly and the results have heen
very favorable., Management receives
a report which covers the entire group
but not as individuals, The X-ray films
remain the property of the bureau, but
in cases where the employee's dentist
requests to see them they are lent with
the provision that they be returned
when the case is completed.

Many letters expressing gratitude for
the service have been sent to the secre-
tary of health and to the bureaw’s di-
rector. The following is a typieal
example :

“We want to thank the Department of

*Dr. Aston is Dental Consultant with the

Bureau of Industrial Hygiene, Pennsylvania
Department of Health.

' pecessarily be included. The favorable

Health for the detailed report of the ‘
dental survey made in our plant, Itis
very gratifying to our management to
have been made familiar with this phase
of the physical condition of our em-
ployees and it will help us in future per-
sonnel relations.

“We have heard only favorable com-
ments from our employees and union
officials regarding the survey, and th
Pennsylvania Department of Health is
to be congratulated on creating a favor
able impression with our employees re-
garding their State government's it
terest in them.”

The attitude of dentists in area
where surveys have been conducted is
varied. There are those who are nat
familiar with the objectives of this pr-
gram through reading the current pro-
fessional literature. As a result, these
dentists offer objections. Upon ques
tioning they are of the opinion that cor-
rective work is being done for the ew-
ployee at State expense. Howerer
they become aware of the value of sucl
a program when its objectives are ex-
plained and when those employees whe
have participated seek their services.
The dentists who are familiar with the
program wholeheartedly support it.

A good industrial health program will
do much to improve industrial rela-
tions and, of course, dentistry must

— —— | — e e cm—

acceptance of the dental section's ac-
tivities by management, employees, an
the dental profession indicates that its
objectives are being fulfilled.

VYERMONT GRANITE—
(Continued from page 4)

contractors to make sure this work i+
done as soon as possible and in an ap- '
proved manner. When this work is
completed the granite sheds will for the ;
first time be operating local exhaust
units which meet minimum standards.
Good maintenance on the part of the
manufacturer, plus cooperation on the
part of the employee in using and caring
for the equipment provided him, wil
reduce to a negligible quantity the
dangerous silica exposures experienced -
in the past. L
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MASS ACHUSE'TTS PLANTS COLLABORATE
TO CONTROL DUSTY OPERATIONS

HE engineers of the Massachusetts

Division of Occupational Hygiene
have been instrumental in effecting liai-
son between plants for control of dustly
conditions in similar manufacturing oper-
ations. This liaisom involved working
with the engineering staffs of the various
companies to control a specific dust
hazard encountered during several iden-
tical operations common to each plant.

Upon completion of the technical
aspects of the design and specifications,
the selected plans were placed in oper-
ation by the actual construction and
testing of the control equipment. The
most effective of the designed controls
for a given operation were selected from
cach plant and photographed. These
photographs and design specifications
were then interchanged by the Division
engineers between plants having similar
uncontrolled operations.

A preliminary survey of the panning
and depanning operations at two wire-
covering plants revealed a definite haz-
a.rd due to the high talc dust concentra~
tions in the working atmosphere. The
pa'nning operation involves the loose
cfnling of the rubber-covered wire in a
c,rcular metal pan prior to vuleaniza-
tion. The tale dust is applied liberally
by means of a hand scoop to the rubber-
@vex;ed wire, while the coiling operation
is bgmg performed, to prevent adhesion
during the vulcanizing process. After

vuleanization, the wire is removed from
—_

'i;nl"ongie Mlleen. l.Divi-ion of Occupational Hy-
» Massac tts De,
iy use partment of Labor
gELow-l. Ventilated wire panning unit.
REN’I’ER—?. Ventilated depanning unit.
IGET-3. Rotating table and exhausted
scoop for pan cleaning.

v118/0—50—3

By Harold Bavley and
Richard I. Chamberlin !

the pans by uncoiling, and is then
tested and rewound. Formerly, the
remaining surplus talc in the pans was
removed by dumping this material onto
the floor, to be handshoveled into a
storage bin or barrel containers.

Considerable tale dust was dispersed
into the working atmosphere during
these operations. The average dust
concentration found was noted to be
approximately 150 million particles per
cubic foot of air, while individual dust
concentrations of well over 300 million
particles per cubic foot of air were found
during the pan pumping and hand-
shoveling operations.

After careful study and planning, a
satisfactory ventilating system was
designed and erected for the panning
operation at one of the plants, as is
shown in figure 1.

The wire-panning ventilation system
consists of a circular slot-type hood
exhausted through two 7-inch round
ducts. There is a %-inch slot at the
upper inside edge of the hood and a
1-inch slot at the lower inside edge. A
total of 2,700 cubic feet per minute is
used to exhaust this system. To pro-
tect the exhaust ducts from moving
trucks, belts, and the like, a !{¢-inch
steel duct has been installed about the
regular duct work.

The most effective control for the
depanning and pan-cleaning operations
was designed and installed at another
wire-covering plant, as is shown in
figure 2.

The ventilating system for the de-
panning unit consists of a movable cone-
shaped canopy type hood which is
fitted over the circular metal pan. The.
hood is exhausted at the rate of 800
c. f. m. through a flexible duct 6 inches
in diameter. A smaller hood is located
about the wire outlet at the top of the
canopy hood, and this is exhausted by a
2-inch duct connected to the 6-inch
metal coupling. A control velocity of
200 linear feet per minute is maintained
through all hood openings. A duct
velocity of at least 4,000 1. f. m. should
be maintained.

The pan cleaning unit consists of a
rotating table on which the pan is
placed, and an exhausted scoop for re-
moving the surplus talc from the pan.
The talc is pneumatically conveyed to
an enclosed bin for storage until needed.

CONCLUSIONS

The effective control provided for
these operations has resulted in reducing
the concentrations of talc dust in the
working atmosphere to well below the
Massachusetts allowable concentration
of 20 million particles per cubic foot
of air.

This illustrates how a governmental
agency interested in the prevention of
occupational diseases can assist manage-
ment in the control of specific health
hazards, by arranging for the exchange
of ideas and newly developed designs
among plants having similar problems.

The cooperation extended to the authors
by the covered-wire and cable manufactur-
ing concerns is greatly appreciated.
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MENTAL HEALTH IN INDUSTRIAL RELATIONS

OTTLENECKS

in business and
industry were for
many years tech-
nological. Ad-
vances in tool con-
structionand plant
layout are still to
be made, but management is now turn-
ing its attention to a more serious slow-
down factor—the variability of human
behavior.

At one time, business and industry
tended to govern the human material
by a rough-and-ready personnel policy
of ‘‘take it or leave it,”” but wartime
labor shortages, the power of unions,
and the enlightenment of management
have all contrived to make this policy
outmoded.

The newer approach calls for an
understanding of worker attitudes, for
a knowledge of group morale, and even
for psychological insight about top
management itself.

When the desire to understand human
variability first entered the minds of
business and industrial leaders, it was
accompanied by the hope that quick
and certain explanations about human
behavior would be forthcoming. Apti-
tude and other vocational tests looked
like the sure way of weeding out the
unfit and of properly placing those who
were accepted. Personality tests were
the new way of measuring qualities of
leadership among supervisors and top
management. Technological problems
had been solved scientifically, so why
could not problems of human nature
vield to exact methods as well?

Uncooperatively, human nature failed
to respond, or to be encompassed by
these ‘“scientific methods.” The ap-
proaches named had value, but were
only a partial answer. They did not
account for enough human variables.
* * * They forgot that while people
can be organized on a chart, the in-
tangibles of how they feel about their
job, ax well as how they are adjusted in
their off-the-job relationships, will deter-
mine their performance.  Disillusioned
by the failure of these carly methods to

* Mr. Sutherland in director of the Hogg
Foundation, Austin, Tex.

By Robert L. Sutherland *

give the full answer, business and indus-
try are in a welcoming mood. They are
anxious to accept ideas and help from
any discipline that has insight about
human behavior. Mental hygiene is
proving to be one of these sources.

* * * * *

The mental hyvgienists’ understanding
of the emotional needs of people, the
causes of frustration and discontent,
the reasons for antagonistic and rebelli-
ous attitudes, and the ingredients of
positive satisfactions and high morale
are proving to be applicable to a work
group as well as to any other. These
principles help foremen understand that
their own reactions and those of their
workers are not what they seem on the
surface, but reflect patterns that have
developed over a period of vears, and
that change slowly because they serve
the individual emotionally.

The mental hygiene point of view also
has been that business and industry
themselves have a responsibility in creat-
ing better opportunities for good housing,
recreation, improved family relations,
and greater social satisfactions on the
job; that people who grow up in such a
positive environment are much freer of
antagonisms and compensatory forms of
behavior.

At one time, a factory superintendent
thought that high absenteeism and low
morale were caused by general states of
mobility and unrest in the community.
He expected schools, churches, and wel-
fare agencies to stabilize families in order
that business might have a dependable
work group, but now he sees that man-
agement is in the partnership. Dr.
Elton Mayo, of Harvard, has shown
that social satisfaction on the job, the
dynamics of group interaction, the role
of the foreman as a group leader—that
these become a new concern and a
challenge to management.!

The training of supervisors in an
understanding of these matters is a
joint undertaking. Contributions are
made by clinical psychology and psy-

! See The Social Problems of an Industrial Ciriliza-
fion, by Elton Mayo. Boston: Division of Research,
Graduate School of Business Administration, Har-
vard University, 1945,

chiatry, but also by cultural anthropol-
ogy and sociology, as well as by religion
and education. Research studies set up
by industry itself utilize all of the-s
approaches in understanding ‘““why peo-
ple work.” This team approach is slower,
but less likely to omit important factor-.

* * * * *

Many companies are finding that a
consultative relationship with the com-
munity mental hygiene clinic is valuable.
Others have found it worth while to add
a psychiatrist or a clinical psychologist
to their own staff. Still others advis
that the greatest value comes in a broad
educational effort to improve the insight
of all supervisors into the emotional
needs of people and the various mani-
festations of that need. Such educatinu
of supervisors is carricd on by a psy-
chiatrist or a clinical psychologist, and
the preventive work with individuals
and groups is done under the guidance
of such an expert.

The third contribution of the mental
hygiene point of view is to management
itself. Self-discipline and high-pressure
output are responsible for the arrival of
many superintendents at the top rune.
This very drive may have made the
individual blind to his own intolerances.
Harmony does not always exist among
top-bracket supervisors any more than
it prevails between management and
labor.  Supervisory wheels can be
skidded because of unnecessary jeal-
ousies, short tempers, high fatigue, poor
placement, or a sense of inadequacy for
the job. Top management is now realiz-
ing the need of psychological consulta-
tion help. It is provided by a stafl
expert, or by an outside consultation
group of psychologists or psychiatrists,
or by experts located in a nearby clinic
or university center.

No utopia has been found; the more
we know of human nature, the more
complex it becomes.  Nevertheless,
mental hygiene, accustomed as it has
been over the years to a team approach
to any problem of human behavior, does
have a distinetive contribution to make
in this new and most important field.—
Reprinted with permission from Men-
tal Hygiene, Vol. 34, No. 2, April 193,
pp. 192-195.
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BALTIMORE, MD.

Personnel.—Dr. Royd R. Sayers, re-
tired medical director of the Public
Health Service and former chief of the
Division of Industrial Hygiene, has
accepted a part-time position with the
Baltimore City Health Department.
Since the resignation of Dr. John M.
McDonald, the Health Department has
been unable to get a qualified physician

for occupational disease prevention and
control.

LOS ANGELES (CITY), CALIF.

Radiant Energy.—In a local indus-
tr,?', plans for a new assembly line oper-
ation were fairly well developed before
f‘he plant nurse learned, by chance, that
it would involve radioactive material.
The engineering department was satis-
fied that there should be no real hazard,
on the basis of scanty information furn-
ished by the supplier of the radioactive
material, but the nurse insisted that this

division be consulted before the oper- .

ations were begun.

Preliminary tests proved that the
hazard would be a real one, if appreci-
abl‘e quantities of the radioactive ma-
ter.ml were handled at one time, or the
finished parts allowed to accumulate.
Through the Atomic Energy Project at
U.'C. L. A. we have been offered
assistance in a test setup to determine
:1:2' (tlhe operations should be conducted,

rder . . .
foe the v:zrﬂzglde maximum protection

If t!le result of this effort is a safe
operation, the credit goes to the alert-
ness of the plant nurse.

Student Nurses.—An announce-
g:enltl.and description of this division’s

vwc Ing program for student nurses
“a§ sent to those hospitals in the city
which have training schools. Favor-
able replies were received from three
eXpressing an interest in this program’
and requesting further information.

As a result two of these hospitals will
incorporate .the program within the
curriculum for their senior students,
beginning in January. The third is
considering the program for a later date.

The White Memorial Hospital is
activating the program now. The
industrial nurse consultant has talked
to the senior students, and has arranged
plant visits for them. Within this
field of work, plant visits are being con-
ducted for public health nurse affiliates
and new members on the city health
department nursing staff.

Ceramics.—A large ceramics firm,
with southern California headquarters
in their Los Angeles plant, has shown
a sustained interest in learning which
health hazards are dominant, as a
guide for improving the engineering
controls of harmful in-plant air con-
taminants.

Impressed with the value of dust
determinations and other tests made by
the Division of Industrial Health in a
series of previous studies, they have
established their own industrial hy-
giene program. After acquiring the
necessary air sampling and dust count-
ing equipment, they have assigned an
engineer, whose work includes the de-
sign of dust control equipment, to make
periodic checks of all their southern
California plants for siliceous dusts and
airborne lead.

At the request of the safety director,
we helped the engineer learn the funda-
mentals of air sampling techniques and
dust counting, and will make side-by-

side tests in the plant for comparison of
results. "

Poster.—Many cases of industrial
dermatitis, especially in machine shops
and machining operations, have been
traced to the cutting oil (coolant) and
to inadequate programs of personal
cleanlimess.

The medical department of the Gen-
eral Petroleum Corp. has prepared an

excellent safety poster outlining the
chief steps to be taken by those work-
ing with cutting oils, to prevent skin
effects.

Noise.—During the summer the di-
vision was flooded with complaints of
noise from a variety of sources.

A retired judge complained that a re-
tired neighbor, who uses a power saw
for his woodworking hobby (during the
day) was creating a noise nuisance.
The judge was “against hobbies.”

An author in the Hollywood hills was
unable to concentrate on his work be-
cause musicians in a nearby home were
practicing on horns.

A spokesman for a residential com-
munity complained of noise from the
warm air blower on an automobile wash
rack.

A housewife objected to the loud mu-
sic of an ice cream vendor, which inter-
fered with the children’s nap.

KANSAS

X-ray Shoe Fitting Machines.—The
Kansas State Board of Health at its
regular quarterly meeting, January
1950, adopted a regulation requiring the
placarding of all fluoroscopic shoe-fit-
ting machines in the State. For the
convenience of the owners of such equip-
ment, complimentary placards were dis-
tributed by personnel from the indus-
trial hygiene section who also gathered
data on each machine to determine the
magnitude of this hazard throughout
the State. Measurements were made of
exposures from direct and scatter X-ra-
diation as they apply to both the cus-
tomer and operator. In addition,
certain protective features and control
devices were evaluated for each ma-
chine. As a result the characteristics of
108 installations in all sections of the
State have been checked and reasonable
and proper recommendations made
through individual reports to each
owner. It is of interest to note that in
only two instances were recommenda-
tions unnecessary.

A comprehensive report of this sur-
vey has been prepared and is available
upon request from the Kansas State
Board of Health.

Personnel.—Mr. Richard T. Page has
been appointed assistant professor of
civil engineering in charge of sanitary
engineering curriculum at the Univer-
sity of Kansas. Prior to this appoint-
ment, Mr. Page had been employed as
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principal sanitary engineer with the
Kansas State Board of Health.

MONTANA

Administration.—The Montana In-
dustrial Accident Board and the State
Board of Health have issued a joint
statement in which they deflne their
areas of responsibility and their plans
for implementation. The Industrial
Accident Board is responsible for in-
spectional services and law enforce-
ment. The State Board of Health has
the responsibility of administering an
overall preventive medical program for
the industrial worker and for promoting
in industry the many specialized serv-
ices of the Board affecting the public
health.

Arsine Poisoning.—Four fatal cases
from arsine poisoning occurred in a zinc
electrolytic refinery in the department
where the filter press cake from the puri-
fied solution for the zinc electrolytic
cells is leached. In the process, the

arranging the industrial health phase of
the program for the annual meeting of
the Montana Safety Conference.

The program consisted of a panel on
“Dermatitis in Industry.” Participat-
ing was a dermatologist who spoke on
medical aspects, a representative from
management who spoke on how an in-
dustry controls potential dermatitis
problems, and the director of the divi-
sion on the role of the State health
agency.

The panel was led by the new execu-
tive health officer of the State Board of
Health, Dr. G. D. Carlyle Thompson.

ST. LOUIS, MO.

Personnel.—Mrs. Alice C. Devers,
R. N, is at present a student at Yale
Uniyersity School of Medicine, Depart-
ment of Public Health, New Haven,
Conn. Dr. B. W. Lewis is replacing
her on the roster of State editors for the
Industrial Hygiene Newsletter.

RECOMMENDED
READING

California Department of Public
Health, Bureau of Adult Health: Cali
fornia’s Experience in Lead Storag
Battery Industry. Occup. Health Bull
Investigation Report No. 6. (Junei
1950. (Processed.)

Forbes, J. J., Davenport, Sara J., iul
Morgis, Genevieve G.: Review of Lit-
erature on Dusts. [/. 8. Burcas of
Mines Bull. 478. Government Printing
Office, Washington, 1950. 333 pp.
Price 65 cents.

Glasstone, Samuel (exec. ed.): The
Effects of Atomic Weapons. Govern:
ment Printing Office, Washington 2.
D. C., 1950. Price $1.25.

Hansen, Horace R.: Laws affecting
group health plans. Iowa Laic Rer. 3:
209-236 (Winter) 1950.

Judkins, Jay: National Associations
of the United States. U. S. Department
of Commerce, Washington, D. C., 144
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the arsenic in the mixture.

Nevertheless, on the particular day
of the poisonings, large enough concen-
trations of arsine were liberated to
cause these fatalities with exposures of
from not more than 25 to 45 minutes.
It is interesting to note that, although
articles in the literature on arsine
poisoning state that the symptoms occur
from 6 to 36 hours after exposure, in
these cases definite symptoms occurred
in less than an hour. The hemoglobin
in some of these four cases wentdown
to 60 percent in less than 2 hours from
the time of the beginning of exposure.

Henry N. Doyle, chief, and D. E.
Rushing, chemist, of the Industrial
Hygiene Field Station of the United
States Public Health Service, and the
director of the Montana Industrial
Hygiene Division made a complete
review and study of the operations at
the site of the arsine poisonings. A com-
plete report of the investigation is now
being prepared.

Conference.—The Division of Indus-
trial Hygiene, for the third consecutive
year, was given the responsibility of

ing receipt or development of additional
instruments and suitable training aids,
necessary for an expanded educational
and training program, members of the
industrial hygiene staff have already
made plans for initiation of educational
programs which probably will be in-
creased into a radiation monitoring
training program for key members in
15 of the Texas civilian defense districts.

It is hoped that funds may be pro-
cured for the establishment of one or
more film badge laboratories, preferably
mobile, for this program. Such facil-
ities would have continued peacetime
application in regular health hazard
evaluations concerning ionizing radi-
ations. Unless additional personnel or
outside assistance is obtained, it is
anticipated that civilian defense activ-
ities will consume an increased part of
the time allocated to the entire industrial
hygiene program.

MY

8: 356361 (May—June) 1950.

Langford, G. S. (ed.): Entoma, 3
Directory of Insect and Plant Pest Con-
trol. Eastern Branch of the Associa:
tion of Economic Entomologists, Colleg?
Park, Maryland. Ed. 8, 1949-50.

National Heart Institute and Aqeri-
can Heart Association: Proceedings
First National Conference on Cardi>
vascular Diseases. American Heart
Association, New York, 1950. 259 pp
Price $1.75.

Sheinbaum, Milton, and Stern. Arthur
C.: Tailpipe exhaust systems for ga\‘?ﬁ@
ventilation., Monthly Review (N¥
York State Department of Labor) 29:
25-28 (July) 1950. N

Shadow, Jesse G.: Good vision ¥
necessary for efficient productiol
Teztile World (May-June) 1950. ;

Sosman, M. C.: The specificity “"¥
reliability of roentgenographic dmgn,t
sis (The Shattuck Lecture). M“"E‘”'
J. Med. 242: S49-855 (June) 1‘3‘1\7.?”

Triennial Report, 1947-1949. ’
Union Health Center. Inte{‘nﬂ“;:";
Ladies’ Garment Workers' Uniolh

York, N, Y., 1950.
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HYDROGEN SULFIDE
CAUSES DEATH OF
THREE MEN IN WELL

THE XYZ CO., was getting its plant

ready to start packing green beans,
lettuce, and celery from the nearby
Okeechobee truck farms. Because a
large supply of water is needed to wash
the vegetables, the plant superintendent
made a special inspection of the well
which supplies this wash water.

The well was about 6 feet square and
had been sunk some 18 to 20 feet in the
muck. It was boarded in with heavy
plank and fitted with a plank cover.
The superintendent had the well pumped
out and then he climted down a ladder
to inspect the bottom of the well. He
found that a good deal of muck had
accumulated and decided that the well
should be cleaned out.

A colored laborer went down into the
well and started to shovel muck into the
bucket. He worked for
a few minutes and then
suddenly  collapsed.

The superintendent
who was standing at
the top of the well
*aw the laborer fall.
He immediately went
to the rescue but
after a brief effort,
he, too, collapsed.
Thc crew foreman
was a witness of the
superintendent’s fall.
He gave the alarm
and climbed down the
ladder into the rising
water to assist the
two unconscious men.
In a minute or two
he also became un-
conscious and fell
forward into  the
water. The local fire
brigade was sum-
moned and came at

- the well.

GULPRITS

once to assist in pumping out the well.

A local diver, lowered with a rope
around his waist, recovered the bodies
of the three men. In the meantime,
some 20 or 30 minutes had gone by and,
although the three victims were given
prolonged artificial respiration, they did
not recover.

Some days later an inspector from the
Florida Industrial Commission and an
industrial hygiene engineer from the
State Board of Health made a study of
Conditions were made as
near as possible to those which had pre-
vailed at the time of the accident. The
water was pumped out to a depth of
18 feet. At this level the air in the well
contained 250 p. p. m. of hydrogen
sulfide; even at 1 foot below the surface
of the ground the concentration was 220
p. p. m. Later, analysis of air samples
confirmed these reports and also dis-
closed that the oxygen content in the
well was 19.8 percent.

It is realized, of course, that accurate

reproduction of conditions of exposure
is difficult. Meteorological conditions,
especially wind velocity, may have a
marked effect on gaseous conditions.
The stirring of the mud at the bottom
of the well may have accelerated the
escape of hydrogen sulfide from the
ground water. Heavy breathing of the
laborer at work may have reduced the
oxygen content of the air. Concentra-
tions of hydrogen sulfide prevailing at
the time of the accident may well have
exceeded those at the time of investiga-
tion. Even so, it is clear that hydrogen
sulfide was present in extremely danger-
ous concentrations. It appears probable
that these men were first asphyxiated
and later drowned.

In the course of this investigation it
developed that there had been several
previous occurrences where well cleaners
had been overcome by hydrogen sulfide
gas, but had been rescued in time.
The following preventive measures were
adopted:

(1) After the well has been pumped
out for cleaning, the discharge tube of
a power ventilator is to be lowered to
within 3 feet of the bottom. Air is to be
pumped into the well for 15 minutes
before anyone enters it. This ventilator
is to be kept running as long as anyone
is in the well.

(2) Every person entering a well
should be provided with a safe life line
firmly secured at the upper end.

(3) The winch should be of sufficient
capacity to lift a full-size man,

(4) If a person working in the well
notices any dizziness or difficulty in
breathing, he should immediately be
brought to the surface.—Industrial
Hygiene Division, Florida State Board
of Health. '

MICHIGAN WANTS
I. H. ENGINEER

The Division of Industrial Health,
Michigan Department of Health, has
an opening for an experienced industrial
health engineer. Requirements for po-.
sition include engineering degree.
Those interested should submit outline
of experience and qualifications. Ad-
dress Chief of the Division, Dewitt
Road, Lansing 4, Mich.
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FILTRATION METHODS
FOR THE COLLECTION OF
ATMOSPHERIC IMPURITIES

Sidney Laskin, Paul B. Frank, and
Robert H. Wilson, Univ. of Rochester*

Available information on sampling
atmospheric impurities by filter paper
methods has indicated that numerous
intimately related variables affect effi-
ciency of collection. These include such
factors as the type of paper, sampling
velocity, relative humidity, particle
size and physical properties of the con-
taminant and possibly atmospheric
concentrations,

To elucidate this problem, studies
using a filter paper sampling train fol-
lowed by a flame photometer were
made to evaluate end losses. Sodium
chloride aerosols at an average relative
humidity of 82 percent were selected to
permit simple analysis with the flame
photometer. Particle-size measure-
ments obtained from electron micro-
graphs of samples collected with a
thermal precipitator showed a mass
median diameter of 0.30 micron and a
geometric standard deviation of 1.74.
Under these conditions, experimental
data showed that the penetration losses
to the flame photometer remained con-
stant irrespective of the amount col-
lected on the filter paper up to a 2.5 mg
sample. The flame photometer was
found to have a limit of sensitivity
equivalent to 30 micrograms NaCl/m’®
and a standard error determined from
known solutions of 2.2 percent.

The studies thus far have been limited
to the effects of sampling velocity and
concentration on the efficiency of What-
man #41 filter paper. Aerosol pene-
tration of progressive numbers of
elements of a filter paper train were
measured by the flame photometer at
a sampling velocity of 39.2 cm/sec from
a concentration of 43 mg/m®. The con-
centration passing the first paper de-
creased from 2.84 to 0.03 mg/m® passing
the sixth paper, which represented the
limit of sensitivity of the Aame photom-
eter and only one percent of the amount
passing the first element, A plot of the

*Drs. Laskin, Frank, and Wilson who ar
auocilu_.'d with the Atomic Energy p':'?)jecte.
University of Rochester School of Medicine,
presented this paper at the American Industrial
:lsysglene Association meeting in Chicago, April

cumulative total efficiency of the train
showed a value of 99.93 percent for six
papers.

The curve rises rapidly from 93.4
percent, and above four elements ap-
proaches the 100 percent value asymp-
totically. To permit analysis of samples
collected by filter paper trains only, the
concentrations collected on each of the
elements in these studies were expressed
as the cumulative percentage increase
above the value of the first paper. A
plot similarly shows the increase in ef-
ficiency with increasing number of ele-
ments of the filter paper train, approach-
ing a limiting value of 7.1 percent

~ asymptotically. The efficiency of a

single paper obtained from this value, of
93.3 percent, is in excellent agreement
with that obtained from the flame pho-
tometer results.

Detailed analysis of samples collected
with the multiple filter paper train only
was made at an average concentration
of 20.8 mg/m’. Sampling velocities at
8 points from 7.2 to 140.8 cm/sec were
explored using trains of from 5-10 fil-
ter papers. Plotting the concentrations
collected on each element, as above, a
family of curves were obtained each of
which approach a limiting value asymp-
totically. These results led to the use
of this limiting value to determine the
efficiency of the initial element. The
number of elements required to sample
the atmosphere completely was found
to be directly related to the sampling
velocity. Thus at 140.8 cm/sec, the ini-
tial paper showed an efficiency of 99.6
percent and a minimum of two papers

~was required for significant results,

whereas at 7.2 cm/sec the initial paper
showed an efficiency of 71.3 percent and
a minimum of eight papers was re-
quired.

A range of sampling velocities from
7.2 to 142 cm/sec was explored with over
140 determinations made at 15 sampling
velocities in order to obtain statistically
significant results. Typical data of 9
samples at 38.1 cm/sec showed a range
of velocities maintained from 37.0—41.0
cm/sec with efficiencies of from 93.2-96.9
percent. The mean results show a rapid
increase in efficiency with increase in
sampling rate from 7.2 cm/sec up to 36
cm/sec with efficiencies of 73.3 and 94.5
percent being found, respectively. With
further increase in sampling velocities,
the efficlency increased more slowly,
gradually approaching 100 percent with

the highest recorded value being m'
percent at 142.4 cm/sec.

Concentration studies to date on i
effect of sampling velocity on efficien;
at levels of 31.0 and 10.8 mg/m’ do
show that efficiency varies with conces
tration.

HIGH EFFICIENCY
COLLECTION OF
RADIOACTIVE DUST*

«By Knowlton J. Caplan’

Dust collectors used on radioactie
dust must meet some rather stringent
and unusual requirements, over anl
above the usual application. Suchte
quirements are :

(a) The dusts handled are valuabl,
and are subject to very low “toleranc’
figures from the air pollution stand
point. Furthermore, many of the ms
terials are “accountable” in the security
sense. These factors make a high clear:
ing efficiency necessary., Efficiency re
quirements are 99.99 percent or better.

(b) The radioactive nature of the
collected dust restricts the allowable
time which a man may spend at or it
the collector. Thus minimum mainte |
nance requirements are essentiil \
Speed and ease of maintenance is alsi
important. ‘

|

(c) Regulations prevent the free dis
posal of solid or liquid material if it is
contaminated with radioactivity. 3
minimum of liquid or solid waste re- °
quiring special disposal is important.

Dust collectors are tested by sampliog
the clean side of the collector with is '
kinetic samplers. Data are presenm!
iliustrating the magnitude of the em’.m
involved if dust samples are taken m.th
conventional room-air sampling equp-
ment.

The type of collector which has so far
best met our requirements is based @
the Hersey reverse-jet principle. Sudf
collectors are operating on dust loa 4
from 0.07 to 32 grains per cubic foot. &
air-to-bag ratios of 16 to 27 clnz/.sq. ﬁj
with pressure drops of 3.5 to 83 lnﬂ;t’; \
w. g Under these conditions wllec:l;;s
efficiencies range from 99.95 t0 9“m X
percent. These collectors also have "
advantage of low material hold-up. &
quick, easy nmaintenance. o

rlal Beal!
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A GREAT deal of time and effort 1as
. been spent to insure the health and
safety of miners who work under-
ground, but very little attempt has been
made to insure the health and safety
of the thousands of workers engaged in
underground work in our city streets.
Deaths and other accidents from toxic
gases occur too frequently among men
working in sewer manholes.

To determine the major sources of
dangerous gases and what logical con-
trol measures would be necessary to
- maintain a safe working environment

underground, a joint study was under-

taken in early 1949 by representatives
of this Bureau and the Division of In-
dustrial Safety, in cooperation with the

Orange County Health Department,

Operations were studied in 50 sewage-

Pumping and 7 sewage-treatment plants

in Orange County.

) Atmospheric samples were collected

ina large number of these locations, and

were analyzed for hydrogen sulfide,

@.\'gen, combustible gases, and carbon

divxide. Sampling equipment included

the M. S, A. hydrogen sulfide detector,
equipped with sensitive tubes to detect
concentrations of hydrogen sulfide as
low as 1 part per million parts of air,
by volume; the M. §. A. Explosimeter,
cumbustible gas indicator; and Orsat
sampling bottles to determine oxygen
and carbon dioxide percentages. In
addition to the analysis of the atmos-

Phere of the pumping pits, measure-

nents of the quantities of air being cir-

('fllated by mechanical exhaust ventila-

lion were made with the Alnor vel-

ometer,

; .In any sewage pit, where raw domes-

It sewage has been retained for more

than a few hours, the likelihood of haz-

ardous conditions developing is great.

H_\'drogen sulfide and methane produc-

tion and oxygen deficiency may result

i% sewage becomes septic. In addition

to.the brimary hazard of oxygen de-

ﬁ"“f""." and hydrogen sulfide contami-

lation, these areas are exposed to the

Possibility of underground natural gas

infiltration, which may cause fire or ex-

Plosion. In some vicinities, where gaso-

\

o, T

L]

O e
n, May 1950, Cal -

ment of Public Health. »lifornia Depart

line has been transported in under-
ground pipes, leaks in these pipes might
produce explosive concentrations by in-

filtration into the sewers. Moreover,
there is the possibility that industrial
wastes, which may contain petroleum
ndaphtha, gasoline, or other volatile sol-
vents will be capable of producing com-
bustible atmospheres in the sewers.

In addition to the hazard of exposure
to toxic gases, workers are exposed also
to the possibility of infection, disease,
and physical hazards, such as un-
guarded machinery, pump shafting, un-
safe ladders, and substandard electrical
equipment and wiring. Clarifiers and
aeration tanks in treatment plants often
are unguarded by hand railings.

Oxygen Deficiency and
Hydrogen Sulfide

After considerable study of the con-

" ditions by sampling the atmospheres in

the manholes and in other points of the
sewage system, it appears that the most
probable health hazards are oxygen de-
ficiency and the presence of hydrogen
sulfide. Only a very few of the pumping
pits had been provided with ventilation
facilities, and even these in general were
ineffective. Our tests and observations
in both wet wells and dry wells showed
that hydrogen sulfide was the only noxi-
ous material regularly encountered in
any of these pits. Concentrations varied
from 0 to 300 parts per million.

At no time were oxygen deficiencies
or detectable concentrations of com-
bustible gases encountered. This does
not imply that such conditions never
exist, for there is good evidence that
they do. The many reports of explo-
sions in sewer systems is ample evi-
dence that explosive concentrations do
develop on occasions. The observations
of excessive corrosion to the pipes and
spalling of the concrete walls indicated
high maintenance and repair costs.
These conditions existed especially in
those locutions where no mechanical ex-

Occupationaal Hazards in Sewage Handling Planis®

haust ventilation was provided and
where sewage flow was extremely
sluggish.

Adequate Ventilation Essential

As a result of our observations and
tests, we have concluded that all pump-
ing pits, but especially those which are
more than 6 feet deep, should be pro-
vided with adequate ventilation. We
base this conclusion on the following:

1. Any health hazard that might
exist due to noxious gases present in the
atmosphere or from a decrease in at-
mospheric oxygen should be minimized
or eliminated.

2. All combustible or explosive gases
should be removed so that fire or explo-
sion will not occur within these struc-
tures.

3. Condensation of moisture which
causes corrosion of machinery, electrical
conduits, wire connections and fixtures,
as well as the concrete structures itself,
should be prevented. This corrosive
action seems characteristic of sewer
condensates.

4. Obnoxious odors that may come
from sewage pumping stations should
be prevented by maintaining sufficient
ventilation to keep the atmosphere in
the station below the odor threshold.
This means removing odors in low con-
centration immediately upon their
production.

We have found that when continuous
ventilation is used, all of these objec-
tives can be accomplished if at least 10
air changes per hour are provided in
the dry wells and at least 25 air changes
per hour are provided in the wet wells.
1t should be pointed out, however, that
the characteristics of the sewage
should be considered when designing
ventilation for wet wells. It appears
logical that if all pumping stations
along the line are provided with con-
tinuous ventilation in wet wells, no odor
problem will result from the discharge
of this air into the atmosphere, even in
residential communities, provided that
the amount of air circulation is suffi-
cient to maintain the concentration of
gas below its odor threshold at all

times.

In some locations, a satisfactory job
of ventilation was accomplished by
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blowers that were operated only at the
time when persons had to enter the dry
or wet wells. In these stations, 60 to
70 air changes per hour were provided.
The starting switch for the ventilation
system was located on the outside of the

-structure, so that the ventilation system

could be turned on about 15 minutes
before entering the pit. This seemed
to provide satisfactory protection for
the health of the operator. The other
objectives mentioned were not so well
accomplished. Intermittent ventila-
tion, particularly of the type connected
to the pumps, or flow control, should be
avoided because in all cases this gives
rise to greater odor nuisance. Odor
problems are best eliminated by con-
tinuous ventilation.

The criterion of ‘“air changes per
hour” apparently works satisfactorily
in practically all sewage pumping sta-
tions, which are built as small as pos-
sible to accommodate the equipment and
machinery. In sewage treatment
plants, however, it may not be valid
to use the basis of “air changes per
hour” without considering the size of
the structure. In cases where sewage
treatment plants are covered and the
housing is kept at a minimum, the same
figures for ventilation of sewage pump-
ing stations might be applied; but in
treatment plants where the structures
are large, the figures should be modi-
fied. We think, however, at the present
time, that the magnitude would be much
the same, particularly when odor prob-
lems are involved.

In the sewage pumping plants and
treatment plants, permanent installa-
tions of exhaust blewers can be made
easily, since electricity is available in
practically all cases. In maintenance
work, in underground sewers, and in
manholes, it may be necessary to have
other equipment to provide a safe work-
ing environment for the operators. It
is suggested that a portable exhaust
blower of 1,000 c. f. m. capacity, oper-
ated by a small internal combustion
engine, be secured and made part of the
maintenance crew equipment. Flexible
canvas duct with spiral wire reinforce-
ment is available for use on the suction
side of the blower without collapsing.
On the discharge side of the blower, a
canvas sock can be used without rein-
forcement.

Consideration should be given to loea-
tion of exhaust ducts. We believe that

the air should be taken out near the
bottom of the pit, and the fresh air
should be introduced near the top. This
is desirable for two reasons: (1) If any
contamination occurs during the pump-
ing, it will be near the liquid, which is
always near the bottom of the pit. If
the entrance to the exhaust system is
located near the bottom of the pit, the
gases will be collected in a much higher
concentration and will be removed be-
fore they permeate the entire structure.
On the other hand, if the fresh air is
blown into the pit and allowed to ex-
haust through the manhole, the contam-
ination is diluted and persists through-
out the entire structure. (2) In deep
pits, as the blower is turned on, with the
air blowing in at the bottom, the con-
taminated air is blown up past the op-
erator as he starts down into the struc-
ture. Thus, he may be overcome, fall,
and suffer accidental injury in addition
to the systemic effects of the gas. If
the pattern of ventilation is reversed,
he will descend into the pit in an atmos-
phere of fresh air. When the area is
ventilated continuously, however, the
consideration of direction of flow is not
so important.

Safety Equipment

In addition to the air-moving equip-
ment, a safety lamp for indicating oxy-
gen deficiency should be a part of the
equipment of every crew, and every
crew member should know how this in-
strument works. This lamp, if kept
burning, would be an immediate indi-
cator of oxygen deficiency. If an emer-
gency situation arises, which requires
immediate entry to a manhole, and if
the test lamp indicates that it is not
sufe for occupancy without respiratory
equipment, an oxygen breathing appa-
ratus or air supplied respirator is rec-
ommended. The new Chemox equip-
ment, which was developed during the
war, seems to be a satisfactory piece
of equipment for this type of work.
Such respiratory equipment also should
be a regular part of the gear for any
crew that is doing underground work in
manholes.  Other suggested pieces of
equipment are a hydrogen sulfide detec-
tor, a small combustible gas indicator
for use in areas where these gases fre-
quently are encountered and a life line
with harness,

The investigation of the conditions
which instituted this study leads to the

i.
conclusion that a good deal more shou:
be done in the study of working condi
tions in sewers and sewage handlin:
works to make them safe for workmer.

Recommended Safe Practices {

There are several safe practices, hov-
ever, which can and should be inangn-
rated as soon as possible. These miy
be stated in the form of the followiig
recommendations:

1. Open clarifiers, aeration, and other
tanks should be provided with hand rail
ings around the entire tank and walk
ways.

2. Machinery, such as exposed shaft-
ing, gears, and other moving parts
should be guarded.

3. Pumping stations and parts of div
posal plants are considered as class B-1
hazardous locations in the State Elec i
trical Safety Orders, and as such. r*
quire vapor-proof fixtures and expl»
sive-proof motors. ‘

4. Access ladders to pits and manhol- ‘

[}

should be maintained in good repair.
with the openings of adequate size.

5. All pumping pits, especially if over
6 feet deep, should be provided with f
adequate ventilation.

6. If continuous ventilation is used {
at least 10 air changes per hour sheuld ‘
be provided for dry wells, and 2 air
changes per hour for wet wells.

7. If intermittent ventilation (usel
only at time of entry) is employed, th
system should be turned on at least 1
minutes before anyone enters the I"i"- '
and should be operated at a rate of & ‘
to 70 air changes per hour. Intermit
tent ventilation should be avoided, ho¥
ever, if at all possible, in favor of colr
tinuous ventilation.

8. The exhaust duct location for ﬂl_’?
pits should be located so that contami-
nated air is removed near the bottom of |
the pit. X

9. Safety equipment, including A .
proved breathing apparatus, and 8 life
line and harness, and testing equipnei.
including a flame safety lamp, 8 bydre-
gen sulfide detector and a small com
bustible gas indicator should !'0 e
vided for each manhole. pumpiog '
or other underground crew.

il of
10. Each crew should be oom)";:f:‘vw,
- S, No em 0} .
at least two workers od tocnler

should be required or permitfed ¢

8 ins {3
a manhole anless a watcher reimd ( ;;’

the surface. B
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b DR. G. D. Dizon, Chief Industrial

) Hygienist, and his staff* of the
Bureau of Health, Manila, Philippine
Islands, made a study of the effect
of lead among workers engaged in the
manufacture of batteries, washers, lead
bars, and lead seals in four Manila
plants.  His report follows:

Operations and Materials Used

In the process of battery manufacture,
the first operation consists of casting
battery plates. The casters stand near
the melting pot for old battery plates,
heated and maintained at a tempera-
ture of 1,000° F., and by hand operation
.tho molten lead is taken from the melt-
ng pot by ladle and poured into the
battery plate casting apparatus.

.T.ho next principal operation is the
mixing of the paste. Red lead and
litharge in powder are placed in mixing
tubs to which water and sulfuric acid
are added to make the paste. Then the
interstices of the plates are filled with
baste by the use of a trowel by hand and
the wet plates are transferred to racks
for dryving. The various parts are then
;’::(;ml)led by group burning, attaching

Ad connectors. The subsequent oper-
ations are the electrie charging, casing
and attaching covers. ’
In the manufacture of washers, lead
: N,.snd lead seals, the operation con-
SISt in melting scraps of lead in melting
bots, heated and maiutained at tem-
pc;rutures ranging from 620° to 900° F
with the workers located around or ncm:
the melting pots, and by hand operation
the moltey lead is taken by ladles from
the melting pots and poured into the
molds for washers, lead bars and seals,

After a while the finished products are
femoved,

ha,

Workers Examined

) ;The.study involved 20 workers: 3
RI‘f‘r‘\ Plate casting, 5 battery plate
:’3*‘"15!. 4llead washer moulding, 4 lead
ar moulding with 2 helpers, 1 lead seal
ln({ulding, and 1 lead stumper. The
levigth of fervice in each particular job

V.. Luciano, M, D.; Jose Y. Navarro, M.

D)k
Cheminy, Anselmo, M. D.; and E. E. Penigan,

ranged from 1 to 18 yvears. Air samples
were taken from the working environ-
ment of the four industrial establish-
ments for lead content determination.
Physical examinations of the workers
were performed including urine samples
for porphyrin test, determination of
lead values and routine examination;
and blood samples for hemoglobin and
red cell count, stippling, Kahn and
Kolmer tests, and determination of blood
lead values.

Findings and Observations

Air samples were taken in four indus-
trial establishments by big impinger and
electrostatic precipitator. They were
taken at the breathing level of the
workers and examined in the laboratory
for lead.

The concentration of lead in the
battery casting department ranged from
0.23 to 1.16 mg. per cubic meter of air;
in the battery pasting department from
1.71 to 2.48 mg. per cubic meter; in
the washer manufacturing shop from
0.14 to 0.56 mg. and from the lead scal
manufacture, concentration of 0.25 and
0.38 mg. per cubic meter.

The maximum allowable concentra-
tion of lead in the air (1) is 0.15 mg.
per cubic meter. The above findings
are thus very much higher than the
maximum concentration of lead allow-
able in the air except in the manufacture
of lead bars where the result of exam-
ination of air samples gave a concentra-
tion lower than the maximum allowable
concentration of lead in the air. An
important observation in this connec-
tion is: the higher the temperature in

the melting of lead, the higher the con-
centration of lead in the air.

Physical Examinations

Of the eight battery workers, only one
with 1 vear of service had no complaints,
The common complaints were occa-
sional weakness, headache, neuralgia,
intermittent abdominal pain, metallic
taste, vertigo, and pain at the joints at
times. The other complaints  were
anorexia, nervousness, pallor, and loss
of weight. Lead line was found in
only one with poor oral hygicne. Of

Study ©f Philippine Workers Exposed to
g Lead Shows High Rate of Absorption

the four washer moulders, only one with
4 years of service complained of weak-
ness, anorexia, intermittent abdominal
pain and pallor. The others, with 1 or
2 years of service, had no complaints.

Of the four lead bar moulders, one
complained of anorexia, metallic taste,
headache, insomnia, neuralgia and mus-
cle cramps, and two complained of
vertigo. The lead bar helpers had no
complaints of importance. The lead
moulder complained of intermittent
abdominal pain, loss of weight, insom-
nia, neuralgia,’ joint tenderness, and
muscle cramps. The lead stumper com-
plained of anorexia, headache, and verti-
go at times.

Urine Tests

Urine samples of the workers were
collected in lead-free bottles with lead-
free stoppers and examined in our labor-
atory for porphyrin and lead content.

According to C. D. de Langen and
J. A. G. ten Berg, the presence of por-
phyrin in the urine is the first sign of
lead poisoning (2). It is regarded as a
regular diagnostic sign. The excretion
of porphyrin appears earlier and more
regularly than any other sign, much
earlier than the basophilic granulation
of red cells considered as the first sign
of lead poisoning in the literature.

Porphyrin has the property to fluor-
esce red on radiation with ultraviolet
rays led through a Wood’s filter. In
normal urine, porphyrin occurs only in
traces and demonstration is only possi-
ble when one concentrates large quan-
tities. Increased excretion of por-
phyrin in the urine is an important indi-
cation of lead poisoning when other
causes as pernicious anemia, hemolytic
icterus, cachexia, idiopathic porphy-
rinuria, some feverish diseases and
poisoning by various barbiturates are
excluded. The presence of porphyrin
is indicated by red fluorescence varying
from just observable to strong red de-
pending upon the amount of porphyrin
present.

Waldman and Scideman (3), in the test
for porphyrin, used the modified test
of Meck, Mooney, and Harrold by the
addition of hydrogen peroxide to the
original test of de Langen and ten Berg



BN

< AT anTet

AT e N s B 3

a4

P AT R

PP ENY R0 1V 4 A Tawi vt ve b P

- — . e

=%
XA

EJ
2

PRy o

f reee

R4k 4

|
%
o
2
E
g
1
‘4
4
;

L L SN AT
TNe3 D N\”e

B N
LUV IR B A

18

Industrial Hygiene Newsletter

. ) !
December 190 ‘H

-

which consisted in adding glacial acetic
acid and ether to urine before passing
it on radiation to ultraviolet light.
~Hydrogen peroxide eliminates doubtful
reactions and increases the intensity.
They found that the amount of por-
phyrin is not exactly parallel with
that of lead in urine, problably due to
the more prompt changes in urinary
lead concentration, and concluded that
all urine specimens with more than 0.15
mg. of lead per liter gave positive por-
phyrin while those with less than 0.15
mg. and positive porphyrin may indicate
early sign of lead absorption.

The porphyrin test on urine was car-
ried on extensively by the Connecticut
State Department of Health in 1949-50
among workers exposed to lead fumes
and dust in certain industries and has
shown to be a very useful test for
beginning lead poisoning (4).

The eight battery workers, two of the
four washer moulders and two of the
four lead bar moulders showed positive
porphyrin ranging from 1 to 3 plus.
The others gave negative porphyrin or
became ncgative after repeated exami-
nations. In this connection, urine sam-
ples of a control group of 12 persons,
without any exposure to lead, were
also examined for porphyrin and all
gave negative results.

Six samples containing 0.15 mg. or
more of lead per liter of urine all gave
positive porphyrin. Five with less than
0.15 mg. and one with negative lead also
gave positive porphyrin, which may
indicate an early sign of lead absorption.

Shiel’s dithizone method was em-
ployed in the isolation of the lead of
the urine samples. Five battery work-
ers gave high lead values in the first
examination of their urine, ranging from
0.15 to 0.60 mg. of lead per liter. One
of the four washer moulders gave, in
the last examination of his urine, 0.25
mg. of lead per liter. The rest of the
workers gave ncgative or normal lead
values in their urine samples. The
control group of 12 persons all gave
normal lead values.

The normal lead values average 0.03
mg. per liter of urine with ranges of 0.01
to 0.08 mg. per liter or from 0.005 to
0.12 mg. per liter, depending on the size
of the samples analyzed (5). It can be
seen that the lead values of the urine
samples of five battery workers and one
washer moulder are very much higher
than the normal. Urine samples of the

workers were taken and examined two
or three times in order to obtain more
accurate results and for verification.

The analysis of urine, if carricd out
carefully for the determination of its
lead content, is a reliable index of the
degree of lead poisoning. It is more
valuable than blood lead estimation,
because the change in the rate of excre-
tion of lead in urine in response to lead
absorption is proportionately greater
than the change in blood lead concen-
tration. Concentration below 0.15 mg.
per liter of urine has doubtful signifi-
cance, while hazardous lead exposure
causes excretion of lead in urine at levels
of about 0.15 mg. per liter. The
majority of cases of lead poisoning
examined during the stage of intoxica-
tion revealed lead concentrations of 0.15
to 0.30 mg. per liter. Concentrations
above 0.50 mg. per liter are not frequent,
requiring further verification.

Blood Tests

Seventeen blood samples were taken
and examined for hemoglobin content,
red cell count and lead value, besides
Kahn and Kolmer tests, basophilic
stippling and differential count.

In a normal person with a red cell
count of 5 million, the average hemo-
globin content is 15.43 grams per 100
cc. of blood. An average of 14 to 17
grams of hemoglobin is taken as an
accurate estimation in healthy men and
women. In men, however, the normal
average of red cells and hemoglobin is
higher than in women. Normally, in
adult male, there are 5 to 6 million red
cells, while in the adult female, there
are 4!4 to 5 million per cubic millimeter
of blood (7).

In lead poisoning, there usually occurs
a reduction in the red cells and hemo-
globin. There is also a change in size
and shape of the red cells. A routine
procedure among physicians in the
diagnosis of lead poisoning is the esti-
mation of the stippled cells. Warning
is being given that basophilic stippling
which is present in the acute stage, is
not pathognomonic of lead poisoning
for they are found as well in many other
toxic states, in various types of anemia
and as a reaction to high altitudes.
Anemia, which is not usually scvere, is
always present.

In the peripheral circulation, lead
acts on the surface of the red cells,
making them brittle and altering their

size and shape. The red cells becon '
easily destroyed by trauma due
brittleness. The lead concentration i:
the blood varies little from hour .
hour except in response to brief intens
lead exposure. The normal lesd co §
centrations in the blood range fron
0.01 to 0.06 mg. per 100 grams of who«
blood. Lead concentration in excess ¢
0.07 mg. indicates recent lead exposur
while concentration in excess of 0.
mg. per 100 grams of whole blood show:
that there has been a considersh
exposure. Concentration of about 070 v
mg. may occur when the industns{ '
exposure is quite severe, but is unusud
6).

Of the 17 blood samples, 15 gave lower
hemoglobin values and 11 gave \M"ﬂ
red cell counts than the normal whic
is mentioned elsewhere. Eight 8%
high lead values ranging from 0.08 to
1.07 mg. per 100 grams of .blood. )
Basophilic stippling was present i only
one.

—

-

T e ST

Summary and Conclusions

The examination of air samples taket
from the working environment of the
manufacture of batteries, washers anfi
lead seals gave concentrations of l“la
ranging from 0.23 to 2.48 g, of lf'ar“
per cubic meter of air, whfch are 1‘le€-
much higher than the maximum sllo y
able concentration of lead in the 8
which is 0.15 mg. per ?ub\c :‘bec::-
showing that the workers 10 the e
mentioned industries aré subject y
a considerable exposure to lead dust 8 |
fu"lll‘fmt laboratory examinations o(f‘ tlllz
workers' urine and blood tel"" sl
strengthen the suspicion of e:]r 1
poisoning.  Of the 20 un'n.e'S& ‘:ph\”fi“
or 60 percent showed positive po ult; o
and the rest gave negative "'Srph‘m
became negative after }'epeated po e
tests. Porphyrin in urve t; g
tioned elscwhere, is regd he develor
diagnostic sign pointing to ! 30 et
ment of lead poisoning: Six o thel
cent gave high
urine ranging o

iter of urine, ¥

flf;.rlnltfhe normal lead value of V-
with ranges off 0.e
for samples of oné

mg. as upper limit of n?;;“;‘abou”
centration for spot sample S esd VA
ml. in volume. These hig )

(Continued_ o page
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. GEORGIA RESIDENTS

B

+: RECEIVE DECISION IN

AIR POLLUTION CASE

EVENTEEN of the 66 residents of
Columbus, Ga., who brought suit
against the owners of a fertilizer plant
and an animal food manufacturing plant
for polluting the air in the vicinity of
their homess, have been awarded $100
cach by the judge of a district court of
the United States.

Having addeq improvements to the
fertilizer plant recently, the defendants
Were permitted to continue operating it,
DUt in the casse of the food plant, they
were given 12 p,onths to install certain
\Wpravements  to control or eliminate
the gases comai ng from the plant.

The residensm=s told the court that “in
\\\g manufactu—e of the fertilizer and the
wwal food in ez y-edients there were dis-
.charged and rel & gsed in the atmosphere
W the locality w-B-nerein they lived, fumes,
gases aud vapos a~, that were sickening,
offensive, toxic and suffocating and,
when inhaled, . Mfected the respiratory
oreans, caused be. —mrning of the throat and
iose, and otherwi@ =se produced and caused

- discomfort.”

)

In the manwime®e e uring carried on at
“\?S.e Plants, the z> wocess is initiated by
m{""g phosphate= rock with sulfuric
aid in proportice =1 of approximately
8 parts rock to 10 p—= arts acid. When the
Pf}‘k‘Phate rock an ««—1 the acid are being
Mixed after the m_a® xture is put in bins
an.d while curing, gases are evolved,
Principally hydroge = fluoride.

During the coursse=  of preparation of
the case, the Divi==ion of Industrial
H,Vmene, Georgia De= goartment of Public
Health, was called & m to make atmo-
$pheric determinatio- & 1 with the prin-
ciple mission of est.ss=mmblishing the fact
that sulfur dioxide #===nd fluorine from
e thack efiuent, wer—¢ actually present
in the air in the vicm 72

These gases are comn t rolled now by a
scrubber  system rec""“y. msta.lled.
However, the judge, 0 his decision
called attention to the [8¢€% although all
objectionable gases cow Id be controlled,
according to the experts, the expel-xse 1
economically prohibitive. The judge
also reminded the plaintiffs that they
are residing in a manufacturing and in-
dustrial area, and they cannot expect to
get the same fine, fresh air they would in
the mountains or countryside: and on
the other hand, the defendant must

realize that, notwithstanding its isolated
condition 30 or 40 years ago, it now
operates in the vicinity of a very, very
thickly populated section, and that it
must use every possible means, which
are not prohibitive economically, to
control, eliminate and remove the ob-
jectionable gases originating from its
operation.

LEAD POISONING—
(Continued from page 18)

in the urine indicate hazardous lead

exposure and abnormal lead absorption.

The blood examination showed that
of the seventeen samples, fifteen or 88
percent have lower hemoglobin content,
eleven or 64.7 percent with lower red
cell counts and eight or 4 percent have
high lead values tending to show that
there has been an abnormal absorp-
tion of lead from considerable expo-
sure. The above findings with the
common complaints of the workers,
mostly in the manufacture of batteries,
of weakness and anorexia at times, inter-
mittent abdominal pain, metallic taste,
headache, vertigo, and neuralgia tend
to strengthen the suspicion that some
of the lead workers under study are
affected by lead to a certain degree indi-
cating a lead hazard in those industries
investigated.

For the protection of the workers in
lead industries, control measures are
necessary, consisting of medical and
engineering controls.

The medical control consists in pre-
employment and periodical physical
examination, treatment and follow-up
of cases, personal hygicne, sanitary
maintenance of the working environ-
ment, provision of separate lunchrooms,
individual lockers, safe drinking supply,
and others.

The treatment of cases is the concern
of the factory physician. However, the
following treatments may be mentioned:
for acute poisoning—calcium gluconate
intravenously; opiates for pain, and
milk and eggs for diet; and for chronic
poisoning—deleading by diet which
contains very little calcium, by dilute
phosphoric acid, ammonium chloride,
and sodium bicarbonate; magnesium
sulfate, pressure, and heat on the abdo-
men for colic; calcium gluconate intra-
venously for palsy and for lead paralysis,
massage, electrotherapy and salicy-
lates.

Johnstone (6) mentions the following
regime: removal of patient from expos-
ure, hospitalization, calcium gluconate
intravenously for intestinal colic, mag-
nesium sulfate for constipation, iron
for anemia, no morphine or atropine for
abdominal discomfort and barbiturates
for nervousness. In his experience,
deleading is not necessary and of
questionable efficacy.

The engineering control of atmos-
pheric contamination by lead dust and
fumes at their point of origin is by the
installation of local exhaust ventilation
consisting of hoods or enclosures at the
source of contamination connected by
air ducts or piping to the collector and
exhauster by which the contaminated
air is conveyed to the collector or to the
outside.
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DO YOU WANT EXTRA
COPIES OF THE
NEWSLETTER?

Due to a number of requests for
extra copies of the Industrial Hygiene
Newsletter, the Government Printing
Office will hold the tvpe on each issue
of the Newsletter for 60 dayvs after the
original mailing. The price of News-
letters is $7.50 for 100 copies. Address:
Superintendent of Documents, Govern-
ment Printing Office, Washington 25, D. C.
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MODIFICATIONS OF THE ELECTROSTATIC
PRECIPITATOR*

OR several years various laboratories

have developed minor modifications
of the precipitator, the major one being
the substitution of an oil immersed coil.
This coil is reported to give much less
trouble than the coil built in the instru-
ment. The two modifications to be
discussed, however, involve greater
changes than this.

Tllinois-Indiana Modification

This modification involves substitut-
ing a commercial high voltage power
pack for the coil, rectifier, and trans-
former. The PS-10 power supply will
deliver 13,000 volts at 115-volt input.
The cost of this modification is approx-
imately $75. The major parts are a
PS-10 power supply and a Variac
No. 200-B.

The units can be fitted in the present
case without too great an increase in
weight. The sampling efficiency of this
modified precipitator compares favor-
ably with that of the new unit. The
power pack gives a nice corona and has
been very trouble free.

Michigan Modification

The Michigan Division of Industrial
Hygicne has modified the old precipi-
tator to give it a portable head with
included fan. This climinates the mo-
tor-blower in the case. A list of the
component parts is as follows:

(a) Housing containing 24-volt, di-
rect-current miniature motor, 145 by 1
by 2 inches.

*Part of the report of the Committee on
Standardization of Air Sampling Instruments,
made at the 1950 meeting of the American
Conference of Governmental Industrial Hy-
gienists. Chairman of the committee was
Mr. H. E. Bumsted, Division of Industrial
Hygiene, Indiana State Board of Health.

H.V. Pri.
.004
118 Volts MFD
25 Watts
.004 MFD

l WAWWVAMAMA—
50.000 Ohms

(b) Fan housing made of stainless
steel containing Torrington wheel No.
116-020, 1% inches diameter and % inch
wide. Complete fans, including plastic
housing and wheel, are now available.

(¢) Standard M. S. A. sampling head
housing.

(d) Polystvrene electrode extension
tube permanently secured in head.
High voltage cable terminates at brass
collar on outer end which receives the
electrode tip.

(¢) EKlectrode and approximately 1
inches of the old M. S. A. electrode tube
fitted to screw into electrode extension.

(f) Sample collecting tube.

(9) Orifice taps-orifice permanently
assembled in sampling head. -Purpose
of orifice is to calibrate fan for sampling
rate.

(h) High voltage coaxial cable Phelps
Dodge R68-4, 12 feet long.

(7) Small, 24-volt, direct-current wire
leads to fan motor.

To calibrate this instrument an
external source of air moving at 3
c. f. m. is connected to the sampling
tube. A micromanometer is connected
to the orifice tap and the reading taken.
The external source is removed and the
motor-blower turned on. The rheostat
is adjusted to give the same micromano-
meter reading. The motor voltage is
read off the voltmeter, which thereafter
acts as a flowmeter.

The power pack contains the follow-
ing:

(a) 24-volt, direct-current voltmeter.

(b) Ventilator.

(¢) Rheostats to control fan motor
and sampling rate.

Variac 5
200 B
2

»

(d) Rheostat to control voltage.

(e) High-voltage switch.

(f) Fan motor switch.

(9) Plug-in for 110-volt line.

The high-voltage circuit is essentiall
the same as that in the old M. 8. A.ii-
strument except that the coil has bex
replaced by an oil immersed coil and s
6-volt, direct-current plug-in type vibrs-
tor. An additional rectifier circuit i
included to supply the 24 voits needel
for the fan motor.

Any further information may &
obtained from the Division of Industris
Hygiene, Michigan State Board o
Health.

Propos ed Methods of Calibration

The M. S. A. system for the mv
electrostatic precipitator:

Since the characteristics of the fanar
such that any resistance greatly de
creases the air flow, it was necessary v
design an extremely accurate pitot tub:
with an electronic thermal anemomett
The design consists essentially of asm:uI
aluminum block machined to fit over‘mv
inlet end of a sampling tube. The pitt
tube connects with a 0.25 inch chnnnfl
drilled in the aluminum block. The sir
from the pitot tube is conducted througt
the channel to the detector unit.

The air inlet is extended four inche:
with 1!5 inch diameter tubing tfrmn-
nated by a flared bell having a rat!lu“of
3; inch to provide more even alf dis-
tribution at the pitot tube. The'ek'f-
tronic thermal anemometer is 8 simp:e
Wheatstone bridge type of electrics!
circuait. o

T he response to the rate of air flow
not linear; the response at air flows nesr
3 c. f. m. being much greater than at
lower rates.

PS10-S Power Supply

Hig®

10.000 V. D.C.

volug®

| Variable
R e

_/

PS-10 Power Supply Circuit.

Illinois-Indiana Modification of .the
static Precipitator.

Old M. S- A Flectro

December 1§ f
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Indiana Method of Calibration

e found that we were able to get fair
results ealibrating the air flow in the
efectrostatic precipitator tubes by means
of a standard Willson thermal anemom-
eter.  This was accomplisied by using
two standard sampling tubes sealed
together with scotch tape and then
covered with asbestos. In the middle
of the first tube two holes are drilled 90°
apart, one about 1 inch from the other,
The unheated thermometer is placed in
the first hole, the heated thermometer
in the second ope.
This assermbly is then connected to a

dry test met er and a source of suction.
The temperzmtyre difference is deter-
wined for “-arious
Je f m.

air flows around
TF-mme tubes are then placed in

the clectrosta—tie precipitator head with

the electrode in place and the air flow
calibrated for the precipitator. Fairly
good reproducibility was obtained in
this manner. In fact, better results
were obtained than could be got using
the “Alnor” velometer. The asbestos
covering apparently ecliminated some
variations in temperature and gave
better results.

PARTS FOR POWER PACK
OF ELECTROSTATIC
PRECIPITATOR

No. Description
1 Fuse holder and 2 ampere fuse.
2-17 Toggle switches.
3 Condenser—300 v., d. c. cap. 0.1
mfd., No. 7870639, test voltage
600 v., d. c.
4 Lamp—Westinghouse NE 20.

A B c p

wiring Diagram M. S, A, Electrostatic Sampler.

5 High voltage control—No. K6531,
1,500 ohms, Clarostat Manu-
facturing Co., Brooklyn, N. Y.

6 Transformer—No. T 3403, Elec-
tricoil Transformer Co., New
York, N. Y.

Resistor—Type BBF, 0.1 meg. 15
percent, Resistance Products
Co., Harrisburg, Pa.

8-10 Tubes—Kenrad IB3GT.

9 Condenser—No. ASG43, 0.005
mfd., 10,000 w., v., d. c., Con-
denser Products, Chicago, I1l.

11 Resistor—Type BBM, 1.25 meg.
15 percent, Resistance Products
Co., Harrisburg, Pa.

12Condenser—Plasticon
AOG20MO0016, 0.016 mfd.,
20,000 w., v., d. c., Condensor
Products Co., Chicago, IIl.

13 Resistor—120 meg.=+ 10 percent,
manufacturers unknown.

14 Voltmeter—Model 506, Weston
Electric Instrument Co., New-
ark, N. J.

15 Resistor—6,500 BC x 2, manu-
facturer unknown.

~1

A. M. A. Establishes
Committee on
Pesticides

A COMMITTEE on pesticides was

recently established at the head-
quarters of the American Medical Asso-
ciation to study the health problems
associated with the use of pesticides
(insecticides, rodenticides, fungicides,
herbicides and similar types of economic
poisons). As part of its study on the
safety and effectiveness of these chem-
icals, the Committee is undertaking an
intensive educational program to assist
physicians and other health practitioners
in recognizing and overcoming the diffi-
culties which certain of the newer com-
pounds present. ;

The first of a series of committee re-
ports on the medical aspects of pesticides
has been published in the Journal of
the American Medical Association for
September 9, 1950. Reprints of this
report, entitled, “The Pharmacology
and Toxicology of Certain Organic Phos-

phorus Insecticides,” are available from-

the American Medical Association, 535
North Dearborn Street, Chicago 10, Iil.
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Studies of Health Hazards in Imndustry

CHEMICAL HAZARDS
Solids Producing

Pneumoconiosis

THE dust problem in industry is one

of the most important we have to
deal with for several reasons. To
begin with, many dusts are known to
exert a deleterious effect on health.
Furthermore, there are probably more
persons exposed to dust hazards in
industry than to any other single occu-
pational hazard. For example, in the
United States alone there are close to
4,000,000 persons exposed to dusts.
It has been estimated that more than
1 million of these persons are exposed
to silica dusts, which under certain
conditions are capable of producing
serious lung damage. It is also known
that certain dusts greatly increase the
tuberculosis mortality rates and respir-
atory disease rates. .

While dusts exist everywhere in the
atmosphere, it has been known for
centuries that workers in certain dusty
operations are less healthy than those
not so exposed. It is therefore impor-
tant to classify dusts into those which
are harmful and those which are not.

There are various classifications, some
based on the physical properties, some
on physiological, and others on patho-
logical. A simple classification is one

" based on the effect of dust on the human
organism. Dusts may therefore be
classified as follows: (1) Dusts, such as
lead, which can produce systemic
poisoning. This subject has already
been discussed in a previous lecture.
(2) Dusts which may produce allergy,
such as hay fever, asthma, and derma-
titis. Castor bean pumice is a good
example of a dust which can produce
asthma. (3) Dusts, such as organic
materials (starch), which can cause
explosions.  (4) Dusts which can cause
fibrosis of the lungs, such as silica.
(5) There are also dusts, such as the
chromates, which have an irritating
effect on the lungs and can cause cancer.
(6) And, finally, there are dusts which
cause minimal pulmonary fibrosis or no
fibrosis.  Among these are certain in-
organic dusts, such as carbon, iron, and
barium,

By J. J. Bloomfield

This article is one of a group of
lectures which Mr. Bloomfield gave
to a class of physicians in Rio de
Janeiro, Brasil. In view of the con-
stant demand for basic material on
industrial hygiene techniques and for
practical help in this field, a number
of these lectures are being printed in
the Industrial Hygiene Newsletter.

This is the fourth in the series. In
the first article, which appeared in
the September issue, Mr. Bloomfield
discussed types of plant surveys,
illustrating with the Public Health
Service study of mercurialism in the
hatters’ fur-cutting industry. The
second article covered the classifica-
tion of environmental exposures.
The third one dealt with metallic
poisons, particularly lead.

For the purposes of the present discus-
sion, the subject will be limited to those
dusts which are capable of producing
fibrosis of the lungs of an incapacitating
character. Howcver, before discussing
this subject and presenting certain
findings from the author’s own experi-
ence, it may be well to review the im-
portant factors to be considered in dust
inhalation.

Properties of Dusts

We must first consider the properties
of a given dust which determine its
capacity to produce pulmonary path-
ology. These propertics are: (1) The
chemical and mineralogical composition
of the dust, (2) its size, (3) its concen-
centration in the air, and (4) the dura-
tion of exposure.

Composition of Dust.—Rescarch on
the problem of industrial dust inhalation
has indicated that, insofar as their
fibrosis-producing qualitics are con-
cerned, dusts may be divided into three
groups: (1) Those composed completely
of combined silica, that is, silicates, such
as pure asbestos; (2) those containing
free silica in the erystalline form known
as quartz (granite contains approxim-
ately 35 percent of quartz); and, lastly,

(3) dusts containing free silica in a noi-
crystalline form, such as diatomaceo:
earth. It has also been observed tha
the harmfulness of a quartz-containin:
dust is in direct proportion to its quari:
content.

However, even today, we find ti
terms quartz, silica and free silica used l
interchangeably. Perhaps it may no
be amiss to define these terms brief;
at this time. Silica is the name give:
to the oxide of silicon (Si0y). A dis
tinction is made between free silica and
combined silica. Free silica is the tem: |
used when the silica occurs in the for
of a definite compound having 1
formula SiO;. '

Generally, free silica, when thus used
means quartz, but as a matter of fa¢
there are several minerals that are coi
posed of free silica. For example, it
addition to quartz, there are other free
silicas now finding industrial use, st
as tripoli (used as a facing powder for
molds in foundries), opal, an amorpho
hydrated variety of silica occurni
abundantly in diatomaceous earth, M}d ‘
other forms not quite as abundant
nature as quartz. X , '
Combined silica is the term given ‘

l

-
[
I
\
{

silica that occurs in minerals ?n chenr
ically combined form, being united ¥
certain bases, such as soda (.\'81'0)3 hml*
(Ca0), and a number of others; i short.
it is the silica in silicates. According '*:
long established conventionI the cl'xf’m;d
reports the silicon present In rot‘ls: .5(‘
minerals as silica; he makes no dm'm’d
tion between frec silica and combin¢
silica, even though both be pl’t‘-“‘"‘éd "
Thesc principles may be illustrat o
means of granite. The avc'rage ??brw
is an aggregate made up chiefly oniowi
minerals in the following pl‘t;PO o
Feldspar, 60 percent; quartz, 2 l P‘;’mh’?b
and mica, 15 percent. Cheml}‘a 8! m;aiur
shows that this average grs.mig COMHL
70 percent of silica. Of this ‘ar?: o
30 percent is present 8s QU et
silica), and the other 10 e up
present as combined m!xcs, locnm e
chemical combination it (h(_‘t‘)
erals that make up the E"’{“‘_:'wpmﬂ,
From this illustration it Ll‘cil s
that we should be more t’:g“he
of the dust. 8
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and we @ X€ referring to this mineral, then

'y we should call it quartz and not just

P

tities of dust are giverz O
ming and polishing of
following the firing of the
in the kilns.

very little dust gene .
wet methods of worki ng the materials,

silica or free silica. There are other

free silicas in existence that are of in-

dustrial use today. These other free
silicas differ from quartz in their physical
properties and also possibly in their
action on the lungs of workers exposed
to inhalation of these dusts.

In the study of health of workers in a
cement plamnt the United States Public
Health Service found it necessary to
conduct mineralogical analyses of the
dusts in the various departments of the
})lant because of the physical and chem-

ical changes undergone by the various
TaW material ss ysed in cement manufac-
ture. Clay, «ne of these raw materials,
¥8s found tc contain about 7 percent
quartz, and t. he dust in all the depart-
™S preced  ding the calcining of the
materials conmajned about this amount
o aartz., H o wever, in the kilns, the
quartz combine><3 with the other elements
W the materim. ¥ s that go into cement
manufacture tc» form complex silicates,
and our dust = ammples obtained in the
departments for & owing the kilns showed
less than 1 pere —me=nt, of quartz. We had
10 bear in mipw —d this dissimilarity of
(\\\‘ar(z dust exp— Osure in analyzing our
dinieal and othe #~ «data on the health of
the cement, Workee= .

One more exarra Pple of the errors one
hay make in not Tesorting to a careful
mincralogical ana & —vsis of dusts encoun-
tered in the variom__ as processes of manu-
facture of & singd —c article may be of
interest, In 1926 __a» Heffernan reported
b study in the J zz<rnal of Industrial
Hygiene on the “Ex—g > ©sure to Silica Dust
Without the QOccuzr—z—ence of Silicosis.”

This occurred ame» ™ g brickmakers in
Dcrbyshire, Englane® . The raw mate-
rials used in brickm s=mking, according to
Heffernan, containec— - 85 to 89 percent
silica, mostly in the form of gannister
sl The fivished Yo7 i ok was found, on
a rational ana)ysis, \O contain about 83
pereent  silica. In ¢ he  departments

preceding the kilns, (> ere 1s apparently
' r,ned, due to the

d, ceonsiderable quan-
ff in the trim-

the bricks,
molded bricks
Now, it is a well-known

On the other han

fact that, when quartz or other free

silica is subjected t
such as obtained in

o high temperatures,
a brick kiln, in the

presence of other compounds, the quartz
will combine to form silicates or at least
will become inverted and change its
properties. Heffernan’s paper does not
state whether the silica in the finished
brick was free or combined, but merely
states the silica content as 83 percent.

It may be inferred that the reason no
silicosis occurred among the gannister
sand brickmakers in Derbyshire was
probably that the dust exposure was
negligible in the departments where
quartz was present, as stated by Heffer-
nan, and that in those departments
where considerable dust was generated,
the workers were no longer exposed to a
dust containing quartz. A careful
mineralogical analysis of the dust in
each department, similar to the analyses
conducted in our cement study, would
have thrown considerable light on this
puzzling situation presented by Dr.
Heffernan.

Since no two dusts offer the same
problem, it is difficult to lay down gen-
eral rules for such an analysis. Suffice
it to say that each sample must first
undergo a careful examination under
the petrographic microscope, and then
be further subjected to a complete
chemical analysis with frequent petro-
graphic examinations and X-ray diffrac-
tion studies throughout the entire
process. For example, only by such
analysis have we found it possible to
determine accurately the percentage of
quartz present in quartz-containing
dusts. :

Size of Dust Particles.—It is well
known from many studies that the
dusts of pathological significance which
are found in the air are less than
5 microns in size and, at the most, less
than 10. The number of such particles
greater than 10 microns in size present
in industrial air is comparatively small,
and, due to gravity and the protective
action of the mucous surfaces of the
upper respiratory tract, these larger
particles do not penetrate to the term-
inal portions of the respiratory tract.
Hence, in studying the size of dusts, we
need only concern ourselves, as a rule,
with those dust particles that are less
than 10 microns in longest dimension
and usually only with those less than 5.

Samples of dust in the air for particle-
size determination may be obtained from
the same sample whieh is used for count-
ing the dust—a technique which will be
described later. The dust which is sus-

pended in a liquid medium, such as
water, is placed on a microscope slide
with an appropriate cover glass to pre-
vent extraneous dust from settling on
that portion of the slide to be studied.
Under a magnification of 1,000 diam-
eters (oil immersion objective), the
horizontal diameter of a representative
number of particles is measured by
means of a calibrated filar ocular mi-
crometer. With this magnification it is
possible to measure particles as small as
0.5 micron in diameter, while smaller
particles are easily distinguished and
their presence recorded.

It is apparent that, when the dust
concentration is high, the exposed person
will inhale a greater quantity in a given
period of time than he will when the
dust concentration of the atmosphere is
relatively low. Since the rate of pro-
duction of the fibrosis is partially de-
pendent upon the rate at which the dust
is inhaled, this latter itemm plays an
important part in predicting the relative

danger of different environments.
Hence, the need for the evaluation of the
quantity of dust in the industrial

atmosphere is obvious.

From the practical hygienic view-
point, we fecel that the particle count is
at present the best quantitative index
of the degree of atmospheric pollution.
The decision as to the size range of the
particles which should be included in
the dust count will be somewhat de-
pendent on the size of the dust particles
actually found present in the industrial
atmosphere. It is obvious that the size
of the smallest visible particle will
depend on the magnification and type
of illumination used in the microscope,
the refractive properties of the dust,
and, to some extent, on the visual
acuity of the observer.

We must bear in mind that our chief
interest in this problem is the industrial
hygienic aspect. Primarily we are
interested in differentiating between the
dust content in ordinary normal atmos-
pheres, not known to be harmful, and
in industrial atmospheres where cer-
tain dusts are known to be associated
with lung damage. .

As will be shown presently, this differ-
ence is sharply marked insofar asx the
dust particles between approximately 14
and 5 microns in diameter are concerned;
but the difference between such normal
and abnormal air is masked and lost
when we include in our determination
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- the particles of ultramicroscopic size

which are present in vast numbers in
all air.

As pointed out earlier, we need not
concern ourselves with those particles
greater than 10 microns in longest
dimension, since the number of such
particles present in most industrial air
is small, as compared with the lower
sizes. Let us examine what available
data we have on the lower limit of
particle wsizes of industrial dusts. In
South Africa, Moir examined micro-
scopically 120 dust particles obtained
from 2 specimens of silicotic lung and
found that only 13 percent of the
particles were less than 0.5 micron and
about 36 percent of the particles were
less than 1 micron in diameter. The
majority of the particles (60 percent)
were between 1 and 3 microns in size.
The median size of the dust was found
to be 1.2 microns in diameter.

Practically the same results were
obtained by Watkins-Pitchford, who ex-
amined and measured the silica particles
in sections of silicotic lungs illuminated
by polarized light. Drinker, in compar-
ing the size-frequency of the particles
found by Moir with the particles found
by him in the sputum of men employed
in ore mills, found a close correspond-
ence. The findings of Moir and Wat-
kins-Pitchford have also been corrobor-
ated by Mavrogordato, who examined
dust, both with light and darkground
illumination, in sections of human and
animal silicotic lungs as well as the dust
recovered from these lungs.

The best answer to the question of the
particle-size distribution of industrial
dust would be data of actua] measure-
ments of such dust. Let us see what the
available data on this question show.
In 1929, Fehnel reported some particle-
size dust measurements in connection
with a dust study of hard rock drillers
in New York City. As a result of this
study, Fehnel reported the findings on
three samples, which showed the dust
which was less than 1 micron in size to
vary from 1 to 15 percent. Most of the
dust in these hard rock drilling oper-

‘ations was, according to Fehnel, be-

tween 2 and 5 microns in size.
Badham, in studying the dust hazard
among sandstone workers in Sydney,
measured some 16,000 particles of dust
in the air of workplaces and found that
67 percent of these particles were about

1 micron in size. From his study Bad-
ham states: ‘It would appear that
below 10 microns there is no selective
action by the dust cells of the lung and
that the particles found in the lung have
the same size-frequency as those in the
air breathed. * * *7

(Due to the length of this article,
it will be continued in the January
number.)

MORE PHS PUBLICATIONS
AVAILABLE FREE

STUCKS of the publications listed

below have been received by the
Division of Industrial Hygiene, PHS,
and are available upon request as long
as the supply lasts. To request copies
of any of the publications, address the
Information Section, Division of Indus-
trial Hygiene, Public Health Service,
FSA, Washington 25, D. C. The
abbreviations used below are PHR,
Public Health Reports, and PHB, Public
Health Bulletin.

Health Hazards in Chromium Plat-
ing. PHR Reprint No. 1245, Septem-
ber 1928.

Common Industrial Solvents and
their Systemic Effects. Connecticut M.
J., August 1944,

Observations on Certain Inorganic
Industrial Hazards. Connecticut M. J.,
February 1945.

A New Technique for Performing
Quantitative Contact (Patch) Skin
Tests. J. Invest. Dermat., December
1045.

The Toxicology and Potential Dan-
gers of DDT to Humans and Warm
Blooded Animals. JMed. Ann. District
of Columbia, January 1946.

Occupational Discase in Government-
owned Ordnance Explosives Plants.
Reprinted with additions from Occup.
Med.  June 1946.

Toxicity of DDT—A Report on Ex-
perimental Studics. Soap & Sanitary
Chemicals, July 1946.

The Toxicology of Antimony. PHR
Supplement No. 195, 1947.

Toxicology of 1,2-Dichloropropane

(Propy lene Dichloride). J. Ind.Hui i |
Toxicol., May 1948,

Healt h Physics.  Vucleonics, Septe
ber 1948.

Toxieity and Potential Danger
Cyclotrimethylenetrinitramine (RDX
J. Ind. Hyg. & Torxicol. January 1.

Toxic and Pathologic Effects
Xylidine in the Fasting and Nonfatin:
States. J. Pharmacol. & Exper. Thece
February 1949.

ADVISORY COMMITTEE

i
<

—— ——— et~ e

(Continued from page 2) \

some understanding on this imports”
issue.

Among the current projects whi’
were reported on by professional p
sonnel of the Division were air poliuti-
studies, the occupational disease repor”
ing program, morbidity studies, indu-
trial nurses’ surveys, industrial medic
care plans, studies of the uranium mire
and mills, and the chromate study. Pf‘”
gress in long-term activities was 3~
included in the discussion.

Members of the committee prescut 3

4

|
1
\

f

the meeting were: Vincent P. Ahesr

exccutive secretary of the Nat jonal Sand

. . i
and Gravel Association, Washingiel |

D. C.; Nelson H. Cruikshank, din'fl"f
of social insurance activities, Americ®
Federation of Labor, Washington. D. ()
Harry Read, exccutive assistant to tr
secretary-treasurer, Congress of lnde-
trial Organizations, Washington. D-{

Theodore F. Hatch, professor ol i
trial health engincering, Universitt
Pittsburgh; Dr. R. H. Hutcheson. et

{ ih‘ih" .

missioner of public health for 'the PI!T'
of Tennessce; Harold A. Vonach:®
medical dircctor of the e
Tractor Co., Peoris, Ill.: Dr. Leo 'ne
director of the Union Health e
the International Ladies’ '(vll"‘f"‘[“[
Workers’ Union, New York N :H
Mrs. Margaret Lucal, of fllef n..’»'
Rubber Co., Willoughby, Ohlo., ‘v'x;“:'
president of the American Ass008
of Industrial Nurses.
Mr. William L. Conn
United States Bureau 0
ards, was a guest 8s \\‘n-:he
ssey, representlng )
I(;fcl:unc.il on Industrial Health.g'l;l[\; |
absent committee men.lber W"E e ®
drew Fletcher, President 0!
Joseph Lead Co.

U. S. GOVERNNE

olly, chief o v
£ Labor Matt |
Dr. Rayi
A M

ot

1980
NT PIIN“lG 0"!‘(]’

Caterpit = |

Center s

|
|
|



