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Foreword

HE Transactions of the 30th National Safety Con-

gress and Exposition of the National Safety Coun-
cil are published in two volumes. Volume I contains the
General Subject Sessions and the Industrial Section Ses-
sions. Volume II contains the Street and Highway Traf-
fic, Commercial Vehicle, Transit, Child Education, Home
Safety and Farm Safety Sessions.

Volume I is distributed automatically to the industrial
members of the Council. Volume 11 is sent to those mem-
bers who are believed to be interested chiefly in the ses-
sions it contains. However, other members of the Council
may obtain Volume II upon request.

All types of Council members have found it advantageous
to distribute these Transactions volumes to foremen,
supervisors, executives and other officers of their organ-
izations, who make use of the information they contain in
organized accident prevention programs. On page 9 of
this volume some practical suggestions are made for the
profitable use of these Transactions.

Extra copies of Volume I may be obtained by Council
Members at the following rates: 1 to 10 copies at $2.00
each; 11 or more copies at §1.75 each. Extra copies of
Volume Il may be had at 75 cents each.

The Transactions are a condensed record of the proceed-
ings of the Congress, reproduced here for reference pur-
poses. The papers. addresses and many of the discussions
have been edited to delete extranecus matter and empha-
size those parts which outline ideas of particular useful-
ness in safety vrganization and all other accident preven-
tion procedures. The volumes are, therefore. a somewhat
abridged version ; the original manuscripts, however, are
available in the hles of the National Safety Council.

The National Safety Council, at its Congresses, secks ta
eliminate from discussion matters which are not pertinent
to the a'm: of the Congress, or which may be contrary to
the Council's policies. However, it canniot accept respon-
sibility for all the views expressed, cithier in the matuer
presented or in the discussions based t pon these papers

NATIONAL SAFETY COUNCIL. Inec.
20 North Wacker Drive

Chicago, lllinois
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30th National Safety Congress

Essentials of Healthful Industrial Environment

By MYRON A. SNELL
Supervising Engineer, Hartford Accident & Indemmity Co., Hartlord, Conn.

In 1940 occupational accidents were re-
sponsisle for 17,000 killed, 16000 perma-
nently disabled, and 1,350,000 temporarily
disablid,

Although the recognized discases of occu-
pation are responsible for only a compara-
tively small proportion of these industrial
injuries, many other factors in industrial
environment are partly responsible for them.
The personal habits of the individual as well
as the nature of his home environment must
also he charged with their share of this
respo wsibility.

It 5 known that the incidence of the com-
mon liseases of life which are not due to the
occuyation is higher among industrial work-
ers than among the balance of the population,
Consequently, the life expectancy of the in-
dividual emploved in industry is approxi-
mately cight years less than for the non-
induitrial worker. There is no doubt but
that ~onsiderable improvement would result
throgh the elimination of all o the unsatis-
factory conditions to which workers are ex-
posed in industry.

Th= Metropolitan Life Insurance Com-
pam canducted a study which revealed that
approximately 2 per cent of all workers are
incapacitated all of the time on accoumt of
illncss. This means that the estimated 50
million workers in the United States lose
four hundred million days annually on ac-
count of injury and illness, resulting in an
average direct loss of wages at $5.00 per
day of two billion dollars,

The Air Hygiene Foundation of Amcrica
are engaged in a study of “Sick Absentecism
in Industry.” Their records show that more
thin eight days are lost per male wage
caimer per year and more than twelve days
per female wage earner per year hecause of
sickness. A considerable proportiom of this
cost is assumed by the employer through
lorver production and poorer earmings.

Many companies have already discovered
that a large proportion of the employecs
with poor health records also had poor
s2 ety records. These employers are spend-
T money to improve the health i the em-

ployees through the elimination of unhealth-
ful conditions at home as well as on the job.
They receive a large return on the invest.
ment, not only through the reductioa of time
fost from the job through sickness but also
from the reduction in the cost of mdustrial
accidents and discases,

Industrial Health

Although progressive employéers recognize
the importance to them of healthy, satisfied
employees, it is uniair and unjust to impose
upon them the legal liability for any illnesses
or discases among the employees that are
not actually caused by the employment. Oc-
cupational disease laws should be carefully
cnacted and justly adminisiered so that the
employer .will not be expected to provide
general health insurance for his emplovees.
The industrial environment is actually re-
sponsible for only a small proportion of the
time lost from the job by employces.

Every employer should, of course, be re-
quired to provide his employees witk a safe
and healthful place in which to work. Such
an environment can be achieved only thruugh
a study of every condition of industeial life
foilowed by an adjustment of these condi-
tions to the health requirements of the indus-
trial worker.

Awnospheric Contaminants

Employees should not be subjectad 1o the
mhalation of atmospberic contaminants n
sufficient concentrations to cause disease -
puisoning, not even in concentrations suffi-
cient to cause any marked dJegree of dis-
comfort. Polluted air is undesirable even
though the foreign material in the air is not
present in harmiul quantitiex, Workers who
are satished and contented with the working
environment are not only Lappier and more
efhcient but healthrer as well Many ind:-
viduals imagine all sorts of i} effects even
from trivial industrial exposures, and may
cven worry themselves into an actual case
of illness which was not caused by the en-
vironment but from the mental artitude of the

worker.
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From the health standpoint, indust
dusts of above ten microns in size are of no
importance because they are too to be
inhaled into the lungs themselves. Dusts
below ten microns in size are not visible to
the naked eye but can be secen with a micro-
scope down to about two-tenths of a micron
in size. Dusts containing sufficient percent-
ages of free silica and asbestos may cause
discases known as silicosis and asbestosis if

enough period of time. Other dusts, with the
exception of the metallic dusts, do not re-
sult in diseases, but many of them do result
in certain changes in the lungs which are
evidently not of great importance. Never-
theless, workers should not be allowed to -
hale high concentrations of any kind of dust,
regardless of its composition.

Permissible limits or maximum allowable
concentrations for these dusts have been es-
tablished by various organizations, but as
yet there has been no complete agreement
for dust concentrations in workroom atmos-
pheres. The American Standard Safety Code
for the Protection of Heads, Eyes and Res-
piratory Organs recommends “that no
worker be coutinucusly subjected without a
protector to an atmosphere containing any
form of mineral dust in quantity exceeding
50 million particles per cubic fuot of a size
less than 10 microns.” The National! Sili-

cosis Conference in 1937 suggested that the
i concentration should

result is under five million, the condition
may be considered permissible. If the result
is over five million, the comdition may be
considered too high.

. California, Connecticot and some other
states allow no more than five million par-
ticles of dust rumming high in free silica.
York State, in the Industrial Code
September 1, 1941, for the control of
ib in the stomecutting and stone fin-
ishing industry, allow five million particles
i dust contains more than 70 per cent
silica, 10 million particles if it contains
10 w 70 per cent, and 100 million par-
if it contains less than 10 per cent free
The State of California has established
a permissible limit of 5§ million particles per
cubic foot of air for asbestos dust.

Metallic dusts may also be generated me-
chanically in such operations as weighing
and mixing red lead and litharge in the
manufacture of paints or storage batteries.
The permissible limits for such toxic dusts
are the same as for the fumes of these metals.

AT

FE

Fumes and Smokes

Inhalation of \he freshly formed fume of
any metal in sufficient concentrations may
cause the condition known as “metal fume
fever,” also known as zinc chiliz or shakes.
Although this condition causes a great deal
of discomfort and may be alarming to tho-
who are not familiar with it, it is actually
not a disease and has no permanent effect on
the individual. The inhalation of the dusts
or fumes of the toxic metals can also cause
systemic poisoning if inhaled in sufficient
quantities.

As yet there are no definite standards
established for most of the toxic metal<. The
American Standards Association's Sectional
Committee on Allowable Corcentratiuns of
Toxic Dusts and Guses is develuping stand-
ards for cadmium, chromium, lead and mer-
cury. They also propose to develop standards
for antimony, arsenic, manganese and zinc.
All of these standards will probably be avail-
able in the near future,

The Journal of Industrial Hygiene and
Toxicology in the June, 1940, issue published
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2 “Code for Saje Concentrations of Tertain
Common Toxic Substances Used in Indus-
try.”” This code was prepared by a group of
five expert industrial hygienists and con-
tained a list of suggested permissible limits
tc be used as a guide until the time that the
American Standards Association's committee
hid completed the standards for the sub-
s'ances mentioned. The maximum allowable
cicentrations for certain of the toxic metals
were as follows: Cadminm 0.1 mg. per cu
meter; Chromium 0.1 mg. per cu. meter;
Lead 0.15 mg. per cu. meter; Mercury 0.1
1ag. per cu. meter, and Zinc 150 mg. per
<u, meter.

Very little work has been done on maxi-
inum concentrations of smoke which can be
1olerated without impairing efficiency or
-ausing marked discomfort, and no limits
have as yet been established.

Mists and Fogs

Mists are formed by the mechanical dis-
integration of a liquid by such processes as
spray coating of paims or vitreous enamels.
They usually range in size from about 50 to
100 microns.

Fogs are formed by the condensation of
vapors. They vary in size from 5 to about 50
microns. Wherever hot alkaline cleaning or
pickling vats are operated in 2 workroom in
which the temperature is quite cool, the water
vapor is apt to condense in the form of a
fog in the room in the same manner that
ordinary fog is formed in the outdoors. A
mist which may be inhaled in spray coating
operations may be rather complex in nature,
In the case of spraying paints, it usually
consists of a mixture of organic solvents of
a varying degree of toxicity together with
solid matter in solution or in suspension.
These fine droplets in the form of mist may
hold in suspension lead oxide as a pigment
or other particulate matter of a toxic nature.
In the spr.y coating of vitreous enamels a
water vehicle is used but the particulate mat-
ter in suspension may contain toxic metals in
the form of oxide, such as cadmium, lead
and manganese. In addition, they sometimes
contain finely divided particles of iree silica
in the form of quartz or flint,

The maximum allowable concentration in
mspired air containing mist 1s _he same as
that for the vapors, fumes or dusts of the
substances contained in the mist,

Vapors and gases are frequently bat incor-
rectly termed ‘fumes.” For example, “ni-
trous fumes” instead of nitrogen oxide gases.
A liquid organic solvent such as carbon
tetrachloride will evaporate from an open
tank in 2 workroom and the vapors of car-
bon tetrachloride collect in the surrounding
atmosphere. Thus the carbon tetrachloride
can exist under the ordinary conditions of
the workroom either as a liquid or a vapor.
On the other hand, the oxygen and carbon
dioxide gases in the air of the workroom
cannot exist under such normal conditions n
any other state.

There are a vast number of organic sol-
vents in use in industry and the number is
increasing cach year through the discovery
of new and better solveats in the industrial
chemical laboratories. The extent of damage
to the health of workers through the inhala-
tion of the vapors of many of these solvents
is not known.

American standards have been established
this year for benzol of 100 parts per million
parts of air, carbon disulbde X parts per
million, carbon monoxide 100 parts per mil-
lion and hydrogen sulfide 20 parts per mil-
lion. The American Standards Association’s
Committee on Allewable Concentrations are
at present engaged in the development of
standards for acetone, carbon tetrachlorde,
diethyl ether, formaldehvde, hyvdrotluonc
acid, methanol, nitrous gases, detrau.hlore-
thane, tetrachlorethylene, toluol, trichlor-
ethylene and xylol. Tentative suggested
standards for these as well as for abour 23
additiona! gases and vapors are given in the
June, 1940, issue of the Journal of Industrial
Hygiene and Toxicology, as alrcady men-
tioned.

Atmospheric Pollution

The only definite method of determtning
whether or not a3 concentration of atmos-
pheric contaminants exists in the workroom
that constitutes a health hazard 15 by means
of collection and analysis of air samples.
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Ingestion of Toxic Sobstances

The vast majority of cases of industrial
poisoning occur through inhalation of the
toxic substances rather than by ingestion or
by absorption through skin, for two reasons.
In the first place, the principal exposure to
toxic substances in industry is through in-
halation and not ingestion or absorption. In

the bloodstream and a large percento=e of
the small amount absorbed into the bloud-
stream is further eliminated through the
liver. Consequently very little of the in-
gested poison gets into the general circula-
tion to cause damage to the vital organs.
In the case of an employee who is working
with lead oxide in the maoufacture of storage

tire day. On the other hand, he usually eats
but unce a day on the job. In addition he
may swallow at other tines during the day
2n amount of leaw which in itself could not
cause poisoning.
Skin Contact

A few of the organic liquids such as tetra-

ethyl lead used in leaded gasoline and benzol

may cause poisoning by absorption through
the skir Such cases, however, are com-

paratively rare and most of the known toxic
substances do not readily enter the blood-
stream by skin absorption.

Approsimately two-thirds ri all occupa-
tional discasc claims, however, are for derma-
tits and other skin afecticns. Industrial
cmployees come in contact with a consider-
able number of substances which invariably
result in the development of a dermatitis
condition. In addition, there are a great
many other substances used in industry which
cause abnormal skin conditions to develop in
certain few individuals but not in others.
This highly specialived subject has been
given a great deal of attention in recent
years and much information has been pub-
lished abowt it.

There are two methods of prevention
available. The first involves the use of skin
tests to determine individual reaction to sub-
stances which are generally known to cause
dermatitis. This is done before employment
in the exposure, and employees who show 2
positive reaction are placed in other jobs.

The second method consists of preventing
contact between the individual and the harm-
ful substance through complete enclosure,
exhaust ventilation, the use of rubber gloves
or other protective clothing, or protective
skin cream. Personal cleanliness also is an
extremely importaut factor in the prevention
of industrial dermatitis.

Infectious Discases

A considerable number of industrial cascs
of anthrax, glanders, undulant fever and
tularemia are reported every year. These
diseases of animals are invariably contracted
by man through ignorance or negligence on
the part of the employees or their super-
visors. Industrially they are ecasily con-
tracted thruugh contacts with infected hair
or hides or the diseased animals themselves.
Practically every such case could have been
prevented cither through sterilization of the
ammal parts themselves ¢r through the use
of protective clothing on the part of the
cmpluyees.

Miscellaneous Discases

Thete are miscellaneous conditions to
which industrial workers may be exposed
which are responsible for a considerable
number of actual cases of Jdiseass. Com-
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Presied air illness or caisson disease results
from 100 rapid decompression after working
under pressures greater than ome atmos-
phere. Time and pressure tables have been
established for maximum rates of compres-
sion and decompression which should be fol-
lowed in all cases. In some states this is
required by law.

Radiani enevgy when used in industry may
result in serious consequences if adequate
safety precaudons are not taken. Workers
should not be exposed to harmful amounts
of radicactive substances or X-rays. In
¢ "y case the protective measures published
by he National Bureau of Standards should
be religiously followed.

HBoth ultra-violet and infra-red rays have
certain beneficial effects on human beings if
they are absorbed by the body in moderate
amounts. Light rays produced industrially,
ho vever, may have a serious effect upon the
heulth of workers if proper personal protec-
tion is not provided. Cataract may result
from exposure to the heat and glare of
me lten glass. Serious eye and skin burns
miy result from undue ¢ xposure to the bright
ar: produced in electric welding. The use of
gegeles with properly colored lenses, face
skields, gloves, and proper clothing afford
acequate protection.

Pressure, Motion and Shock

Synovitis, or tenosynvitis, or bursitis, or
cellulitis of any of the joints of the body may
result from any occupation involving con-
tnual or repeated trauma, vibration, pres-
sure or friction. Examples are the discases
suffered by workers who spend many years
in handling pneumatic tools used in such
operations as riveling and drilling. 1 pos-
tible the enployees of concerns engaged in
«uch operations should be rotated so that no
one indiv Jual is exposed to the harmful ef-
‘ects of conditions such as these for long
reriods «f time.

Temperature and Humidity

The average comfort zone in the winter-
tme is from 63 o 71° E. T. (Effective
Temperature}. 66° E. T. is the most popu-
lar effective temperature as adopted by the
American Society of Hceating and Ventilat-
ing Engineers for individuals at rest wear-

mgcutmqwmrdmheshm
Wbdumuﬂnllmm
Smtegmvhnhhamoftheeonm

insulated or cold walls. In densely occupied
spaces somewhat lower temperatures may
be necessary. Satisfactory comfort condi-
tions for men at work have been found to
vary from 40 to 70° E. T. depending on the
rate of work and the amount of clothing
worn. In hot industries 80° E. T. is consid-
ered the upper limit compatible with effi-
ciency and whenever possible this should be
reduced to 70° E. T. or less.

In the summertime the average comfort
zone is from 66 to 75° E. T. with 71° E, T.
as the popular average. This is 4 to 5° higher
average than in the wintertime.

The temperature diffcrential between in-
doors and outdoors which should be main-
tained depends on a number of factors. A
drop in temperature of 10° F. or more may
be extremely harmiful if 1t occurred suddenly,
especially when the skin and clothing are
wit with perspiration.

No standard has been established for the
proper amount of humidity. It may vary
from 30 to 70 per cent without discomfort.
The air should be dry rather than damp.
The common belief that dry air in itself ex-
erts a harmful effect on the skin and mucous
membranes has never been proved by con-
vincing evidence, although there huave been
numerous investigations on the subject. The
addition of moisture to the air of occupied
rooms by any practical method has not been
shown to have any beneficial effect upun
health and comiort. Experiments have shown
that the respiratory membranes of industrial
workers exposed to hot, moust air are dis-
tinctly more abnormal than those of workers
exposed to hot, dry air.

The maximum air moverment should be 30
feet per minute with not less than 10 cubic
feet per minute per occupant of the room
taken fram an outdoor source. Mr. Yaglow
states that “an air movement of not over
40 f.p.m. 1s permissible wder present engi-
neering practice, when the temperature of
the air current is 2° F. or less below ordi-
nary roum temperature. Current velocities
as high as 200 f.p.m. may prove de.irable
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occupations i

22 on “Indmstrial Shop Lighting.”
Other Factors which should be corwidered
in the subject of industrial heaith %re work-
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Steam Railroad Section

Officers 1940-1941

General Chairmon—J. R. Tennzy, Western Maryland Railway Co., Hagerstown, Md.
Vice-Chairman--O. F. Gusmucen, Bigin, Joliet & Eastern Railway, Co., Joliet, IIL
Sm&«;ﬂmbﬂa%‘l E. Lows, The Delaware & Hudson Railroad Corp,
PWCMP F. Bucxrs (Cheirmen), MMM&QMR.R.C«.

rf WMM&M%MN
J. M. Gune, Union Pacific Railroad, Omaba, Nebe
HM}C%M(M AM:CMWI.R.C@,W

A V. MMN&.M&MMM&.M“&

Statistics Comeitiee— T. H. Cavsow (Cm).mwmm Philadelphia.
F. R. Baasronn, Boston & Maine Railroad, Boston, Mass.
DGP!MWMW&S&MM .

Contest Commitise—C. L. LaFounramme (Chairman), Great Northern Railway Co., St

l’.I:"G Benrixy, The Chesapeake & Ohio Railway Co., lhchmul.\h.
ﬁ.i\: Eun]u.wm&om&mmm
J.J

ALMER (Secretory), Equitable Life Assurunce Society of U. S., New York City.
Sua v,N;'&ahN«Ham&WhﬂnyCouNn}thm

'Po:n.rCm l}i’ MW(MJ.MMMSLM&M&R.

H. Biaxzuons, Norfolk & Western Railway Co., Roanake, Va.
W. R. Lovcenx, Chicago, St. Paul, Minneapolis & Omaha, Railway Co., St. Panl, Minn.
Sofe Practices Pomphlet Committee—~T. K. Gane (Choirmen), Chicago, Burlington &
mmnmamm
W. J. Franxicax, Northern Pacific Railway Co., St. Panl, Minn,
G.C.Jmllu Atchison, Topeka & Santa Fe Railway System, Chicago, HI.
Nominations aond Elections Committee~H. A. Daasxs (Choieman), Etie R. R. Co., Cleve-
Ohio.
%T.Fw,hm@ymwcmxmﬁo Mo. ]
E. L. Hamy, Chicago & North Western Railway Co., Chicago, Ill.
Heolth Comuiities—Dn. 1. S. Currsz (Cheirman), Chicago & North Western Railway

' &'uumlmmmmw Philadelphia, Pa.

Officers 1941-1902‘!
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Membership Committee—Rosent Scorr (Chairmen), Atlantic Coast Line Railroad Co.,
Wilmington, N. C.

A. V. Roawsoez, Duluth, Missabe & Iron Range Railway Co., Duluth, Minn.

St;ti:ﬁa Committee—T. H. Caxsow (Cheirmen), The Pennayivania Railroad, Philsdelphia,

F. n.nm,m&mmmm
D. G. Punurs, Wabash Raitwsy Co,, St. Louis, Mo.

Contest Committee—C. E. Hus {Chw-u n“vmkcms,mmwt. N. Y
L. G. Bearizy, The Chesapeake & Oblo Railway Co., Richmond, V

NLyR. PaLuex (Smm).wwmsmwdhu&ﬂw?wh

1.7 Sumv,mwvuk,swﬂamawmmu«m&-{

Poster Committee—W. R.W(Cm Cliup,s; Mlﬂnh
Railway Co., St. Paul, M M

G. M. Dexraay, MM&M&MWG&.MN
O. Asuwonrn, The Alton Railruad Co., Bloomington, i
Safe Practices Pomphlet Committee—W. J. Frawmoan (Cheirmen), Northern Puﬂi:hﬂ-
way Co., St. Paul, Minn,
J. R. Texwzy, Western Maryland Railroad Co., Hagerstown, Md.
R. C. Hruwic, The Delaware & Hudwo Corp., Oneonta, N. Y. '
Nominations and Elections Cowemittes—E. L. Huwey (Chairmen), Chicago & North
Western Railway Co., Chicago, IlL
M. T. Furvox, Kansas City Southern Railway Co., Kansas City, Mo.
M. A. Leany, Chicago, West Pullman & Southern: Raitroad Co., Chicago, TIL
Health Conn?m—mL&Cm(CW),w& North Western Railway Co.,
Dz, Haavey Basniz, The Pennsylvania Railroad, Philadelphia, Pa.

TUESDAY AFTERNOON SESSION
October 7, 1941

Presiding :—Guyenar Cuammax J. R. Teunzy, Superintendent of Safety, Western Mary-
land Railway Company, Hagerstown, Md.
Grade Crossing Aeudtnts

Pnadng—Cnu.E.Hm,GwalSdfetyAMNnYm&CcﬂnlSyMMY«k
City.

The Highway Grade Crossing Accident Situation as Viewed
by the Railroad Claim Department
By WM. ). HOLDEN
District Clakm Agent, Mew York Coutrsl System, Cloveland, O.

In 1940 over 1,300 poople were killed and
4mmhmmm
and for the first mix wonths of 1941, 880
mmummm .
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