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' Make Profitable Use of

These Transactions

The Transactions of the Congress are pub-
lished in two volumes for day to day uvsc in
the prevention of accidents, Vol. I dealing
chiefly with industrial problems, and Vol. 11

 public safety problems. The papers and dis-

cussions reproduced in this volume contain
the experience of safety men, husiness execu-
tives, health directors and others who have
organized and conducted industrial safety
programs that reduced their accident losses.

Do not be dismayed by the size of this
volume. There are simple ways of finding
what you may want. The material has been
organized, arranged and indexed so that any
given subject, speaker or session can be
located easily.

Plan of Arrangement
Note, first, that there is on page 3 a Table
of Contents, This lists the session divisions
in three groups; (a) several General Ses-
sions; then (b) the Subject Sessions; and
(c) the Sessions of the Industrial Sections
of the Council.

The fourteen Subject Sessions will imme-
diately challenge your attention, for they
were selected to cover subjects of great inter-
est to all safety men, and were planned after
many consultations with safety leaders,

However, you will find in many of the
Industrial Section Sessions similar discus-
sions on general safety subjects that will
prove valuable reading.

Note that each group of sessions is ar-
ranged in alphabetical order by subject; also
that where there are more than one session
(as in the Industrial Sections) the sessions
are arranged in order by day of the week
and calendar date,

Now, nobody has to read through a whole
session, or even an entire formal paper or
discussion, to find a given safety problem or
outstanding safety idea,

In the back of the volume there is a com-
prehensive, but simple index, also arranged
alphabetically. There are three ways in which
the material in the volume is indexed:

(a) By General Subject or Minor Subject
Discussed,

(h) By name of Author, in the case of
Formal Papers,

(c) By Industry, as in the case of the
Industrial Section,

Ways to Use the Transactions

There are a great many ways that you,
as a safety inquirer, can make profitable use
of this storehouse of information on accident
prevention and good health practice. Here
are just a few of them:

Solutions to Your Accident Problems.—
You have such problems : every plant or busi-
ness organization has them. Very probably
you can find here the solution to the problem
that is troubling you. You may look first in
the sessions of your industry; or you may
scan the list of Subject Sessions.

Is it a problem where dusts or poisonous
gases are cncountered? Three papers by ex-
perts in the session on “Dusts, [Fumes, Gases
and Vapors” cover this general subject thor-
oughly. There is also the session on “Indus-
trial Health,” and that on “Industrial Nurs-
ing,” where health and first aid problems
are presented,

It is a problem on accident causes, or bet-
ter organized accident prevention? ILook in
the interesting panel discussion on “Funda-
mental Causes of Accidents”; or the “Safety
Engineering Fxchange” or the session on
“Safety Training.” And don't forget the
morning lectures of Dr. Victor L. Short
on “Human Enginecring and Safety,” parts
of which are outstanding suggestions on the
psychology of handling men,

New Safety Ideas and DPlans—Accident
prevention methods and procedures are still
not perfect. New developments in safety
ideas, devices, safeguards, “stunts,” and safety
equipment are being made all the time; dele-
gates have told about them in this Congress.
In addition to the discussions in the “Safety
Engineering Exchange,” you may find inter-
esting ideas in the panel discussions in the



. The Annual Banquet for members and
R guests at the Thirtieth National Safety Con-
gress was held in the Grand Rallroom and
| also the Boulevard Room of The Stevens
t Hotel, being one of the largest in the history
of the Council. While occupying two very
large rooms, necessitating the rempoval of
b tables after serving the repast and the re-
k assembling of the guests in the Grand Ball-
 room for the later program features, all of
these arrangements were carried out smooth-

Congress Banquet

WEDNESDAY EVENING SESSION
October 8, 1941

ly and with the greatest satisfaction to all
guests,

Music and other entertainment features
marked the progress of the banquct in both
the serving ronms. Upon reassembling,
President John Stilwell called the meeting to
order. He then requested the Chairman of
the Nominating Committee, Mr. Walter S.
Paine, to amnounce the official list of newly
clected officers of the National Safety Coun-
cil. Mr. Paine comwlicd as follows:

National Safety Council Officers
1941-1942

' President: CoL. Joun StiLweLt, Vice-President, Consolidated Edison Company of New
York, Inc., New York City.

Vice-President for Education: Nep H. DearporN, Dean, School of General Education, New
t  York University, New York City.

| Vice-President for Finance and Treaswrer: 1. W. MirrArp, President, Industrial Gloves
Company, Danville, IlL

Asst. Vice-President for Finance & Asst. Treasurer: G. T. HruimuTH, Claims Attorney,
Chicago Rapid Transit Company, Chicago, Ill.

‘B Vice-President for Industrial Safety: WALTER S, PAIng, Manager, Engineering & Inspec-
tion Dept., Aetna Life & Affiliated Companies, Hartford, Conn,

. Vice-President for Transportation: Lew R. PaLMrr, Conservation Engineer, The Equitable
Life Assurance Society of the U. S., New York City.

Vice-President for Iome and Farm Safcty: A. V. Ronwenrr, Supt. of Safcty & Welfare,
2 Duluth, Missabe & Iron Range Railway Co., Duluth, Minn, ’

£ Vice-President for Membership: R. T. SoLENSTEN, Vice-President, Eltiott Service Company,
New York City.

Vice-President for Public Safety: LesLie J. SorenseN, City Traffic Engineer of Chicago,
Chicago, 1I1.

B Vice-President for Community Councils: Rov V. Wricnt, Managing Editor, Railway Age,
k' New York City.

K Momaging Director and Secretary: W. 11, CAMERON, Managing Director, National Safety
g~ Council, Inc., Chicago, Ill.
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ployees to observe safety rules when off-
the-job just as they do when at work. Try
to influence a reduction in traffic accidents,
the nation's number one killer and the prob-
able cause of the loss of forty thousand
American lives in 1941 long before we ring
in the New Year less than three months from
now |

We must intensify our efforts to get
people to drive at reasonable speeds. We
must bear in mind that a skilled employee
is just as much dead and just as much a loss
to America if he is killed on a Saturday
night or a Sunday afternoon in a traffic
accident as if he is killed in the shop.
Actually he is two men lost—for in addition
to our loss of production due to his acci-
dent, the Nazi egoists are relieved of the
necessity of keeping some man over in
tyranny-ridden Europe or at work to offset
his production. let's remember that.

30th National Safety Congress

The President's proclamation was a plea
for cooperation. The National Safety Coun-
cil's acceptance of the task assigned to it
and its call upon you to assist, also partook
of the same nature; it was a plea for as
sistance. In the procedure that has been
set up, in the free cooperation that has been
asked and that wijll be forthcoming, we set
an example of democracy working at its best.
We see exemplified the principles of unity
in dependence and independence in unity
that made this nation the greatest and the
freest civilization that ever evolved on the
face of this earth—a civilization which, with
your help, will endure long after the blot
of Naziism has been wiped forever from
the face of Europe and even the threat of
any future dictatorship of a few mad minds
over all the earth rendered an absolute and
an eternal impossibility.

ADJOURNMENT

f Dusts, Fumes, Gases

and Vapors

THURSDAY MORNING SESSION
October 9, 1941

Methods of Combating Industrial Health Hazards
‘A Symposium

Presiding:—WaLTER S. PAInNg, Manager, Engineering & Inspection Department, Aetna
Casualty & Surety Company, Hartford, Conn., and Vice-President for Industrial Safety,

National Safety Council.

Ventilation and Exhaust Equipment
By GORDON C. HARROLD, Ph, D.
Industrial Hygiene Laboratories, Medical Department, Chrysler Corporation, Detroit

It is difficult to give details on the many
phases of ventilation and exhaust equipment
which are applicable to the problems of pro-
tecting the workers’ health.

Some general principles of every day usage
can be covered however, as well as specific
cases,

Thus for gases, less pipe velocities are
needed than for fumes, mists or dusts. The
lower specific gravity of gases leads to
various modifications for their handling.
Carbon monoxide gas which is slightly light-
er than air could be taken upward. However,
when mixed with automobile exhaust gas the
apparent specific gravity of the mixture is
raised so that it is much more feasible to
remove the gas by means of staggered floor
grills. Even more important than specific
gravity is the temperature of the gas mass
as increased temperature causes the heated
air to rise,

For this reason numerous exhaust systems
are built without forced draft and are suit-
sble particularly in smoke removal where
high toxicity is not encountered. Gases such
s hydrogen chloride or hydrogen cyanide
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are of such toxicity that a totally enclosed
hood with up-draft exhaust is preferable.
The factors of concentration and relative
toxicity play an important part in the choice
of exhaust systems. Of further interest is
the question of whether any cumulative
poisons or those leading to chronic illness
may be present. The older up-draft exhaust
systems have in many cases been replaced
with back or side draft ventilation even for
gascs lighter than air because of the danger
of carrying the hazardous material through
the breathing zone of the worker. Only in
such cases as result from the gas being gen-
erated above the breathing zone of the
worker should canopy and other types of
overhead hoods he used, A combination of
back and up-draft will take care of all such
situations and should a canopy be open on
all sides a solid partition can usually be
built in the center of the operation to pro-
vide a back wall for both sides of the ex-
hausted operation,

Liquids which give off vapors or mists are
both simpler and more difficult to treat. Since
the liquid is usually confined in a tank, the
focal source only need be considered to pre-
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vent local spreading of the contaminant, The
difficulty comes in devising simple and inex-
pensive systems which will not interfere with
the worker. Recent tank studies have shown
a number of facts which either have not been
generally understood or have not had experi-
mental proof offered to substantiate the be-
lief of individual experimeuters.

It seems necessary to caution against care-
less use of formulac. Thus the formula de-
veloped by Brandt seems to indicate that as
the tank becomes wider the amount of venti-
lation required per unit becomes less. The
author points out that the work of Battista,
Hatch and Greenberg proves that increased
width results in increased power losses
and inefficient operation. Silverman empha-
sizes the importance of flanges which in-
crease tank velocitics from 20 to 33 percent.
When the height of the flange is equal to the
width of the tank the ventilation requirement
is reduced 20 percent. While this is not al-
ways practical it is shown through his cal-
culation that maximum efficiencies are ob-
tained as the flange angles are increased and
that the ideal situation is found when a com-
pletely closed hood may be used.

The width of slot openings is not very
important where we have flanges. This is
not true of unflanged hoods where the reduc-
tion of slot width will give lower velocities
at the remote corners. As shown by Dalla
Valle and Brandt, the slot velocity exerts
rapidly decreasing influence as the distance
from the face of the exhaust hood increases,
ard that two slotted openings, one on each
side of the tank, are more efficient than the
one slot due to the higher velocity obtainable
at the most remote part of the tank from the
exhaust slots. ‘It is pointed out in nearly all
these papers that disturbances of work opera-
tions, extraneous air currents, and vapor
turbulence must he overcome by a sufficiently
high velocity at the most remote portion of
the tank. For this reason, the formulas are
not a true criterion unless all outside condi-
tions are evaluated.

It was pointed out that with flanged slots,
decreasing the depth of the liquid below the
slot reduced the air required by about 15 to
20 percent, This is probably due to decreased
turbulenice as an unflanged hood is not af-
fecttd by the depth of liquid. It is also point-
ed out that a single long tank suitably par-
titioned is more efficient than several small
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tanks. Also of interest is an efficient mani-
fold system to deliver equal quantities of air
to all parts of the slot. Silverman has shows
that ventilation requirements vary with the
physical characteristics of the liquid sub-
stance in the tank. Thus in one instance ht
shows that flange slots increase efficiency
with decreasing depth of liquid but that high-
ly volatile liquids will be lost through en-
trainment and evaporation so that the depth
would have to be increased for efficient op-
eration with such substances.

b Cloth or bag filters will collect these small
particles but the maintenance costs are high.
Elestrical precipitation is also very efficient
but is often too expensive to install and
maintain,

The velocity of air in the pipes should be
sufficient to prevent deposition. This velocity
may be as high as 4500 linear feet in the case
of lead dust. Since too great a velocity is
wasteful and results in excessive pipe losses
the system should be so designed as to elim-~
inate the need for excessive velocity. Short
distances to collectors, coupled with straight
! sections of pipe with no sharp bends, are aids
in this endeavor. When sections of branch
pipe are joined to a main pipe the joining
angle should be 30 degrees or less.

A corollary of Dalla Valles work is that
the exhaust hood should be as close as pos-
sible to the source of dust formation. The
ideal would lead to a total enclosure to re-
duce openings to a minimum and thus cause
the resultant face velocities to be much
E higher.

A case of this kind is thoroughly discussed
by Witheridge et al in regard to the ven-
tifation of trichlorethylene degreasers. They
showed that vertical slot ventilation caused
the lowest solvent loss increase but was least
efficient in reducing solvent exposures. A
round hole system caused the highest solvent
loss increase and required approximately
twice as much power as the horizontal slot
type to reduce solvent exposures to 100 p.p.m
The maximum solvent loss increase due to
ventilation during continuous use of this de-
greaser was 2 gallons per 9-hour day or 11
gallons per square foot of tank area per 1
hours’ operation. No significant relation be-
tween ventilation rate and solvent loss w
shown, 3

Often gases and fumes are collected to-
gether and usually the limit of air require-
ments is set by the velocity needed to keep
the pipes from plugging up. In some cases
as in foundry operation, back draft exhaust is
resorted to in order to collect the airborne
dust. Then a separate downdraft system
keeps dust from getting into the air.

Welding of various kinds produces iron
fume, fumes from the flux and gases such as
nitrogen dioxide and ozone. The iron fume
apparently is only a nuisance dust but the
mangancse, fluorides, etc. resulting from the
welding flux are harmful, The gases noted

are harmful when in sufficient concentration.

A ventilation rate of 615 c.f.m. around the
20’ perimeter of the tank using the horizontal
slot or round hole system reduced the average
trichlorethylene concentrations in the oper-
ator’s breathing zone from a maximum of
400 p.p.m. without ventilation to helow 100
p.p.m. The vertical slot system required a
ventilation rate of 1400 c.f.m. to accomplish
the same result.

Dust

When solids in the form of dust must be
removed, considerable attention must be giv-
en to the collector system, the velocities in
the pipes, and the design of the piping sys-
tem. In addition, the face of the exhaust
hood should be so designed as to be close to
the source of dust generated.

Work performed in the Chrysler Labora-
tories indicated that this situation would not
be harmful in open spaces unless heavily
coated rods were used. In tanks and closed
spaces, dangerous concentrations of both
gases and fumes could be predicted. Various
types of exhaust systems have been devised.
The most common one depends on a hood
attached to flexible metal pipe so that the
. face of the hood may be placed in near prox-
L imity to the work. Other types range from
floor grills to hood canopies, each type being
adapted to the kind and size of the pieces
to be welded.

In closed tanks, the “Airbooster” as made

1. While great emphasis is now being laid
on wet collector systems it should be under-
stood that such systems will not remove large
amounts of the dust sizes which are signifi-
cant from the health standpoint. Cyclones,
unless of the micro variety, which will not
handle the larger volumes of air often en-
countered, suffer from the same handicap
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hy M.S.A. provides a means of x-;.rfély ex-
hausting air from each tank or closed space,
or if desired, a large volume of air at rela-
tively low velocity may be introduced into
the closed space. These units are portable
and provide a good answer to jobs which
change or move about frequently,

Personal Protection

Another means of providing safety when
toxic suhstances are present is the use of
individval air supplied hoods either open
about the eyes or closed depending on the
efficiency desired. In paint operations, the
open type is satisfactory and vision is not
obstructed while for more rigid control with
more toxic Ssubstances the closed eyepiece
type is more desirable. The numerous res-
pirator, canister, and self contained breath-
ing types, need no mention here except that
the purpose they serve is well understood.

Light Metals

A new problem is now confronting safety
and ventilation engineers in the growing use
of magnesium and aluminum alloys. These
metals are in themselves non-toxic—so much
so that wounds inflicted by sharp articles
will become iufected much easier than those
inflicted by heavy metals. They are haz-
ardous in finely divided form due to the fire
and explosion hazard. The various hazards
and precautionary measures are receiving
attention in various periodicals but we wish
to emphasize certain aspects relating to ex-
haust and ventilation systems,

Ordinary type dust collectors should not
be used for removing magnesum or aluminum
dust. A special dust collecting system which
utilizes a water spray nozzle to knock out
the dust so that it may be carried away as
a sludge is demanded. Good ventilation is
necessary to remove the hydrogen which is
formed. All piping should be in straight line
with no sharp turns and should be smooth
on the inside so that no dust remains in the
piping system. The sludge should be col-
lected in drums and disposed of at frequent
intervals either by mixing with 5 parts by
weight of sand and burying in a dump, or
covered with oil and burned. It should be
noted that this is one of the few cases where
magnesium, in particular, can be wetted with
water but it should be noted that the sludge
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should not he allowed to become half wet but
should be thoroughly flooded at all times.
The parts of the system where work is done
should be of non-sparking material. It is not
safe to collect this material in flter screen
or cyclone collectors, nor should sparking
type metals be allowed to get into the ven-
tilation system.

We have pointed out some of the specific
items involved in ventilation in connection
with health and safety hazards. Some of the
limiting factors in a large scale ventilati9n
program should also be dealt with. Inqls-
criminate installation of exhaust ventilation
without a careful evaluation of the extent of
the need will lead to extremely high first
costs of installation. The engineer who in-
stalls a system three or four times as elabt?r-
ate as needed to control a given complaint
may “control” a situation but at an excess
cost of thousands of dollars. The next step
after this excess air has been exhausted fr9m
the plant, must he to supply fresh air which
in the industrial north must be heated for
eight months of the year. Even with closely
controlled systems, this factor of heated air
is a real limitation. In many instances, power
houses have had to be greatly enlarged be-
cause of such programs. The power needed
to run motors and auxiliary equipment is also
a limiting factor, A system which is too
small will not be criticized on the above score
but if its purpose is not fulfilled, the entire
layout may have to be scrapped.

Measuring Concentrations of Toxic Substances
By S. W. GURNEY
Laboratdry Director, Liberty Mutual Insurance Company, Boston, Mases.

Frankly, on this subject of industrial
health hazards we do not know as much in a
precise way as we do about guarding bglts,
gears, points of operation, and the like.
That industrial health is an important subject
is attested by the fact that we now have
a relatively new profession called Industrial
Hygiene, which might be defined as a study
of working environments including all of the
air contaminants as well as abnormal condi-
tions of temperature, humidity and even now
of atmospheric pressure. The criterion is
the effect upon the health of workers, either
immediate or delayed. A few technical
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Always to be considered is whether the
installation is to serve the purpose of remov-
ing toxic materials or those which may be
classified as nuisance contaminants. Both
are legitimate requirements but it should be
clearly understood that one system is to pro-
tect health directly and the other to provids
comfort. Proper consideration can then be
given to the question of “how much” and
“what kind” of ventilation is to be installed.

A common sense program will include ex:
haust ventilation as one very important aid
but only as related to other possible methods
of solving the problem involved. When sub-
stitution is feasible and economical, or re
vision of process if possible, these may pro-
vide a cheaper, more satisfactory answer. At
times, personal protection will best serve the
purpose and in some instances a few simple
rules of operation and maintenance may be all
that is needed. Ventilation often proves the
only answer, but indiscriminate ventilation is
the poorest and most costly answer that can
be devised. A system should be completely
designed at one time with no additions with-
out a complete revision of all parts of the
system, It is, of course, permissible to com-
pletely design a system in such a way that
units may be added from time to time bu
this should be a part of the original consid-
eration. Conversely systems well designed
and installed to meet the condition encoun
tered in the degree necessary are major aids
in any health program.

schools have started courses in industrial
hygiene and the number of chemists and
medical school graduates who are going
back and taking these courses is a further
measure of the increasing importance of this
general subject of industrial health,

Not many plants have experienced indus-
trial hygienists on their staffs; in fact
would be impossible for them to do so &
there are not enough of them to go around
I believe that there are very few in this
meeting this morning who would call them
selves industrial hygienists, With this as
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sumption in mind I have tried to plan this
paper for the ordinary safety engineer and
the safety committee man who doesn’t re-
member his chemistry too well—but who
does feel that he should know more about
the possible health hazards in his plant. He
may also be somewhat worried about claims
for alleged health damage that have been
submitted and may wonder if there is any-
thing he can do about it himself. It certainly
would be fine if every plant large enough
to have even one man wholly interested in
safety could arrange to have one trained as

 well as interested in the fundamental prob-

lems of industrial hygiene. However, this
would take a long time to accomplilsh and for
the present we shall have to get along with
what we have,

I should like this morning to try to tell

~ plant safety men what they can do along this

line without the benefit of specially trained

" industrial hygienists. I am assuming that you

know the names of, and are familiar in some
way with the materials used in connection
with the operations in the plants where you
are, This includes the dusts, fumes, vapors

. and gases, the solvents and other chemicals

that are used, produced as necessary by-
products of, or enter at all into the manu-
facturing processes in any way. If you do
not you certainly should find them out—and
perhaps this is the first thing you can do.

We are safe in saying that wherever a
toxic substance is used an exposure exists.
For example, if you have in your plant a
process using benzol you undoubtedly have
a benzol exposure. If somewhere in your
plant you are melting lead or a lead alloy
for any purpose, an exposure to lead exists
in that part of the process. This does not
mean necessarily that a health hazard to
benzol or to lead exists, but we can say that
we do have the exposure.

Now over the years by mecans of animal
experimentation, and by the results of human
experience, it has been shown that low
dosages of these toxic materials which exist
as air contaminants are pretty well taken
are of by the healthy human organisms.
High dosages in the time factor as well as
the concentration are not well handled and
damage to various organs and tissues may
result from continued exposure,

Further, these same studies, both animal

experimentation and industrial experiences
have shown that the principal way the toxic
malerial gets into the bady is through the
respiratory system. It is true that some in-
dustrial poisoning takes place through swal-
lowing and some through direct absorption
through the skin. However, the important
thing we have to remember is that most of
the toxic materials used in igdustry get into
the system where they can produce their
damage through the common process of
inhalation,

For some time a number of important com-
mittees have been working on the problem of
establishing what we might call a thresh-
old dosage of these industrial toxic materi-
als. A number of individual experts have
defined threshold concentrations as those be-
low which health damage is very unlikely.
State code committees have drawn up ten-
tative thresholds covering most of the well-
known industrial solvents and chemicals and
suggested that these limits be used to meas-
ure the dividing line between what on one
hand constitutes a safe exposure and on the
other one that may produce definite health
damage. The American Standards Associa-
tion has appointed a sectional committee of
well known experts to correlate all of these
data and to establish threshold limits or max-
imum concentrations which we can use as
guideposts or benchmarks in determining
whether or not our own plant is a safe one
to work in.

However, these threshold dosages do not
mean that if you maintain a workroom air
always below that concentration figure no
one possibly can have any harmful health
effects at all nor does it mean that if the
concentrations are always above that figure
that everyone is going to show symptoms of
poisoning. They simply mean that below
such concentrations most workers will not
be measurably affected and that above it
some health damage may be expected, given
sufficient time. Behind some of these sug-
gested exposure concentrations there is a
wealth of experience and an impressive
amount of factual data. Behind other figures
there is very little in the way of experience
and such figures represent what we might
call an intelligent guess on the part of
people whose intelligent guesses we respect.
Thresholds need precise measurements.

Because we need to know what degree of
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exposure cxists in our plant some reliable
way of actual measurement hecomes,a neces-
sity. Otherwise how are we to know whether
these exposures constitute health hazards or
do not. Of course, if we have an industrial
hygienist in our plant, the answer is easily
obtainable. He will proceed to use known
techniques of sanitary air analysis, a spe-
cialized chemical joh usually involving quite
a bit of time and fussy analysis. In any
event, the job is not impossible no matter
what the particular air contaminant may be.
Before this section in past congresses ex-
cellent papers have been delivered on sam-
pling methods and analytical procedures for
the various air contaminants, I believe by
Mr. Warren Cook and again by Dr. E. G.
Meiter. There is no particular point in
going over that ground again. From many
sources anyone interested can secure detailed
information on procedures for the measuring
of any of the common air contaminants.

Many plants which have not felt that they
had enough of a problem to warrant the
hiring of an industrial hygienist have pro-
vided their safety engineers with some of
the newly developed measuring instruments
which, with a little experience, can be
operated by almost anyone. I refer to such
devices as the Carbon Monoxide Indicator,
the Flammable Gas Indicator, the Mercury
Vapor Detector, and certain dust counters.
There are a number of such devices on the
market which do a perfectly swell job of
distinguishing between exposures which may
be dangerous and those which are not, for
specific contaminants; and you don't have
to be a chemist to operate one and inter-
pret the results. A number of instrument
manufacturers are working on the problem
of extending the application of such instru-
ments to different contaminants, I have no
doubt that the next few years will see on
the market simple instruments for many
more of the air contaminants you are likely
to see in industry. Some of these are made
automatic in their operation and give contin-
uous readings—or sound a gong, flash a light
or turn on additional ventilation when a
dangerous concentration is reached. Where
we can get such instruments we find them
a great help to the safety engineer in pro-
viding him an answer to his problem.

However, there are a large number of air
contaminants that we cannot yet measure
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was somewhere hetween 10 and 15 per cent.
§uch information may be helpful in getting
improvements but it seems to me that any-
one taking the trouble to view this operation
would have immediately recognized the
- health hazard.

I have often heen asked to define or de-
wribe by appearance what constitutes too
| much dust. I'm afraid I have no precise
answer to that question. I have often replied
to such questions that if you actually can
| oee clouds of any dust produced or dissemi-
i mted into the air of a working area from
any process it is a good idea to enclose and
ventilate it, or at lcast to try to control the
dust source in some way.

by these simply operated instruments. Most
of the safety engineers have to depend upon
their own ingenuity to provide the answers,
By far the majority of our plant safety men
have no industrial hygienist to lean upon,
neither have they been able to procure
simply operated instruments which will give
themn the answer they want for the particular
air contaminant or exposure that exists in
their plant. Such safety engineers are not
entirely without recourse and there is quite
a lot they can do to get suome measure of
estimation of some of their plant exposures
without outside help.

For example, take visual inspection, which
is simply the intelligent use of the sense of
sight. Dusts, which have given us more
cases, probably than all of the other air
contaminants combined, are usually perfectly
visible things. Considerable stress has heen
laid upon the point that it is necessary to
know the size distribution of such dust sus-
pended in the air before we can truly,
measure the hazard that exists. In this it
has been my experience that wherever there
have been big particles which can easily be!
seen there arc always plenty of small ones
which are deeply respirable which cannot
seen. I have never yet made any dust studi
in plants where it was obviously dusty by
sight that there were not many times m
fine particles well down in the so-call
respirable range than there were big on
Conversely you seldom find fine dust without
large ones along with it which can be seen
particularly near the source of the dust it
question. If your plant is a dusty one somt
evidence of dustiness is visible, even if yot
have to climb up on the rafter to look for
it as settled dust. ,

Al

I can recall one safety engineer hauling
me half way across the continent to take
dust counts at a brushing machine in &
radiator foundry. So much dust was throwm
off into the air by this operation that it was
difficult to see from 25 feet away the tws
men who were operating it. It was obviow
to anyone that so much dust could
possibly be beneficial regardless of the
silica content and common sense should ha
told him that here was a situation abou
which something should be done a
promptly. As a matter of interest the dus
counts ran up into several billions per cubk
foot and the free silica content as quark

L
It has heen my experience that most in-
dustrial commissions and accident boards
are not particularly impressed with dust
ceunts and analyses and discussions of
threshold dosages as such. If testimony
shows that a plant is dysty, and anyone can
aee that it is so, the plant is pretty likely
%0 have to accept any claims for respiratory

gystem damage as an industrial case.

The acid vapor which arises from hot acid
plckle tanks may not bhe visible but the
Isteam that accompanies it usually is. You
€an see where it is coming from and get an
#ea where it is going. The etched or rusted
appearance of metal work in the room with
these pickle tanks is also visible evidence
that acid vapors have escaped into the room.

The fumes from arc welding are perfectly
visihle—and the 25 mgs. per cubic meter
sggested as a limiting dosage in Massachu-
mits is a very dense cloud. One investigator
describes it as so thick you could cut out a
hunk with a knife and wrap it up and take
it home.

. Again, by watching the rehound of spray
. a spray painting operation you can tell
wretty accurately if the operator is well pro-
: tected and if the hooth has sufficient air to
take care of the fumes.

.The human nose is probably not a par-
‘htularly precise measuring device and no
doubt different people’s noses differ widely
In their ability to detect and estimate air
contaminants by this means. However, many
ﬁ our industrial vapors and gases do have
distinct and characteristic odors and much
an be done by a safety engineer by the
Intelligent use of the good old nose.
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In our laboratory in Boston we -fe for-
tunate in having a large gas tight chamber
for experimental work, In this chamber we
can set up easily and quickly almost any
concentration of any of the commonly en-
countered industrial gases, solvent vapors,
or dusts.

Some time ago as a matter of interest only
we started some rather crude human experi-
mentations. From time to time we would put
up in this chamber concentrations of the
common industrial toxic volatiles. For one
trial we would take the suggested threshold
dose. We would then try other concentra-
tions to see how low a concentration could
he detected and identificd by smell. With
six men in the laboratory we acted some-
what as a committee entering the chamber
as a group and reporting our reactions indi-
vidually after varying periods of exposure.
This work is not completed and probably
never will be as new things are coming into
industry constantly. However, it is impor-
tant to know that the suggested threshold
do.sagcs for ammonia, beunzene, the acctic
acid csters, carbon bisulfide, carbon tetra-
chloride, in fact all of the chlorinated hydro-
carbons, formaldehyde, ether, gasoline,
hydrochleric acid, hydrogen cyanide, hydro-
gen sulfide, methyl alcohol, nitrogen oxide,
sulphur dioxide, toluene and xylene are all
casily detectable by the human nose and can
be identified with a little experience.

In fact the 200 ppm. of trichlorethylene,
the common degreasing solvent, suggested as
the threshold is distinctly uncomfortable
after fifteen or twenty minutes exposure.
Personally, I would hate to work in 200 ppm.
of trichlorethylene for an eight-hour day..
With formakdehyde at 20 ppm. the degree
91’ discomfort is extremely high and T doubt
if anyone who was able to escape would
remain in that concentration for more than
a very few minutes. The irritating acid
gases, hydrochioric, sulphur dioxide, are
very uncomfortahle at the suggested dosage.
In fact, I don't helieve that it is good policy
to ask anyone to work in such concentrations
cven though no particular health damage
below or at it has been proved,

It is interesting to know that most of us
can smell henzol or toluol well below the
threshold dosage and some of us are able
to go down as low as 15 or 20 ppm. With
almost anyoite of the chlorinated hydro-




42 (

carbons such as carhon tetrachloride, tri-
chlorethylene, and the like, most people have
no trouble in recognizing the contaminant as
a chlorinated hydrocarbon as a general class
down to around 10 to 25 ppm., although it
is difficult to distinguish them apart. I be-
lieve that the safety engineer who is willing
to do a little sniffing around the plant is
going to find out a lot about some of the
Rir contaminants as to their source location
and where they go to. There is one thing
about the chlorinated hydrocarbons that [
should like to mention and that is the fact
that nasal fatigue enters into the picture
very shortly and after a few minutes in the
exposure your nose loses much of its ability
to distinguish these solvents. The sense of
smell is recovered by a few minutes in the
fresh air. The same thing is very true of
concentrations of hydrogen sulfide. There is
no need to point out that the very toxic
carbon monoxide and the very common
carbon dioxide gas in the pure state have
no odor. However, carbon dioxide in a
brewery around the fermenting vats has a
peculiar tickling sensation to the nose which
is quite characteristic and after a few
minutes around 500 or 600 ppm. in that
process you hegin to have a feeling that all
is not quite as it should be,

I know of several instances where the
sense of smell has been used as a practical
measuring rod. The foreman of a large
plating shop doing much cyanide plating
uses and has demonstrated the fact that a
hydrogen cyanide smell is a sure sign that
the electrical system or the plating bath
concentration needs attention.  Although
hydrogen cyanide is extremely toxic it can
be detected by smell well below the sug-
gested threshold dosage of 20 ppm.

Many of the solvents and mixtures such
as the lacquer solvents in industry are not
particularly toxic and exposures constitute
more of a nuisance than they do a real
health hazard. Nuisances, however, can be
real and we do not want to remain com-
placent just hecause no real health hazard
can be proved. There is also the very real
danger of getting into the explosive range
with some of these lacquer solvent mixtures
of low toxicity.

There is another way of estimating con-
centrations and I can recommend it to you
if you are in doubt as to whether or not
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some process should be further enclosed o
ventilated or otherwise protected to keep
down the concentration. It should be used
with caution and understanding, Safety er
gineers often ask me whether or not s
coating process or a mixing process or eve
such things as vapor degreasers should nat
have something done about them. To such
inquiries I frequently ask the safety en-
gineer to go out and stand alongside of the
operator of the process in question for as
much of the day as tHe operator does him-
self, T further ask him to tell me just how
he feels at the end of this period. It is
remarkable how often after going through
this the safety engineer comes to the com
clusion that further protection is necessary,
at least very desirable. Now you know that
there are lots of smells, irritating gases ad
the like that workers finally get used to—
and they will probably affect you much more
violently than they do the experienced
operator. On the other hand I wonder i
we are right in asking people to work in
disagreeable atmosphere where they harve
to “get used to it” before they become rea-
sonably reconciled to their job.

There is one other way we have of est
mating exposure that is probably not a
good as the three I have mentioned but
nevertheless it has its uses. I refer to com-
plaints on the part of the workers them-
selves. Safety engineers should be clost
enough to workers in the departments where
toxic materials are used so they will get
verbal reports of any complaints or ob
jective symptoms that arise.

I recall two fatalities this year allegedly
caused by high exposure to carbon tetra
chloride vapor. There may have been other
cases but these two were such that I had
access to the reports of the investigations
They were both rather simple jobs of clean
ing metal objects with carbon tetrachloride
and the whole operation was by hand. Both
operations had been performed occasionally
for a number of years, hut as a result o
large defense orders the time spent at these
operations had increased considerably. Both
men are on record as having complained
considerably. They had been nauseated ser-
eral times. They complained of feeling tired
and restless for quite some time before they
finally hecame really seriously sick. Ae
alert safety man nosing about the plant
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looking for trouble might well have picked
this up and- recognized it as a measure of
excessive exposure. Both cases terminated
fatally and in the medical picture at autopsy
showed about what one would expect in an
acute case of carbon tetrachloride poisoning.
It is interesting to know that afterwards
air samples were taken in a number of posi-
tions around the operation and concentra-
tions well over 100 ppm., thc suggested
threshold dosage, were found.

I think if we investigate our plants thor-
oughly we will find that there are a number

- of processes and operations involving toxic

materials or at least materials with some
degree of toxicity that have for years been
carried on safely without complaint or
symptoms or any other evidence of health
damage. The reason for this was the in-
frequency of the operation or the small
guantity used or the short time of exposure.
With increase in production a number of
these processes have speeded up so that
graduafly the weckly degree of exposure
to the dust, fume, vapor or gas has been
increased. As a result of defense orders
processes that used to take place every
other Thursday are now being carried out

every day. What used to be a short time job
of 15 or 20 minutes now stretches out over
two or three hours. Complaints do not al-
ways mean that a serious health hazard
exists, but they should be red flags to any
safety man that since his original investiga-
tion conditions may have changed to render
the exposure much more serious than it was,
From years of experience in this business
I am of the opinion that the average worker
does not complain about dust or fume or
irritating vapors unless he had a good
reason to do so and the wise safety engineer
will recognize this and at least investigate.

There are a number of air contaminants
that can only be measured by the accepted
methods of sanitary air analysis and cer-
tainly precision measuring can be done only
by such means—but taken all together the
safety engineer himself, using reasonably
his sight, sense of smell, his own sense of
feeling when exposed as the workers are
plus a knowledge of what the workers on
some of these unpleasant jobs are saying
and feeling has at his command several use-
ful measuring rods with which he can
evaluate the health hazard in his plant,

Personal Respiratory Protective Equipment
By DR. J. H. STERNER

The need for personal respiratory protec-
tion in many types of industrial operations
is now well recognized, but the problem of
determining in a specific instance whether
a respirator is required, and what type is
best indicated, is sometimes not a simple one,

Every type of respirator places some re-
striction on the wearer, and although it may
be only a slight inconvenience and insig-
nificant compared with the protection it pro-

 vides, it must be recognized as a compro-

mise. Ideally, all operations would be con-
ducted so as not to contaminate the air
which must be breathed, or the degree of
contamination, would be kept at safe levels
by ventilating devices. Only after the pri-

} mary effort to achieve this ideal has proved

0 be impossible or impractical should the

we of personal respiratory protective equip-
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ment be considered. Too frequently the
apparent simplicity and the immediate eco-
nomic advantage in merely providing res-
pirators are the deciding factors in the choice
of this type of protection. An understand-
ing of the purposes, operations, and limita-
tions of respirators is essential if respiratory
protection is to he safely and intelligently
applied to the varied types of hazards which
exist.

There are, however, many industrial situa-
tions where the use of a respirator is spe-
cifically indicated for the protection of work-
men; situations where it is impossible or
impractical to secure a safely respirable at-
mosphere by other means. The definition of
an irrespirable or unsafe atmosphere is ad-
mittedly sometimes difficult. A discussion of
the methods for determining if the air is safe
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for breathing is beyond the scope of this
paper, but mention should be made of the
recently increased impetus toward estahlish-
ing safe threshold values—the Maximum
Allowable Concentrations which are heing
determined in increasing numbers for po-
tentially toxic materials which may he vola-
tilized in industrial processes. For this dis-
cussion, it is assumed that a respiratory
hazard exists, that circumstances make it im-
practical to eliminate the hazard by other
means, and that some form of personal
respiratory protective device must be worn
to permit the individual to safely carry on
his work.

Many types of respirators have been found
useful, and since many are commercially
available, it is logical to examine them hefore
investigating the factors which should de-
termine the selection of a respirator for a
specific hazard. Schrenk of the Bureau of
Mines has classified personal respiratory
protective equipment as follows:

(1) Those that afford protection by re-
moving atmospheric  contaminants  (“Air
purifying”), and (2) those by which a res-
pirable atmosphere from an uncontaminated
source is supplicd to the wearer (“Air-
supplying, or air-supplied”).

The question as to the efficiency of res-’
pirators is satisfied in part by the arrange-
ments for testing and approval setup by the
Bureaut of Mines of the U. S. Department of
the Interior. For some years this organiza-
tion has given an official approval to certain
types of respiratory protective devices which
pass the rather rigid requirements specified.
There are, however, useful respirators which
are not inclulled in the approved list and
which give adequate protection for many
types of exposures. In the opinion of the
writer, it is better to choose a respirator with
a Bureau of Mines Approval, if a respirator
of the types eligible for approval is indicated
in the specific exposure, This is particularly
pertinent when the opportunity and facilities
in the plant for checking the efficiency of
respirators are limited. In lieu of official
approval,. the integrity and recognized qual-
ification of the manufacturer must rank high
in the considerations for accepting the speci-
fications given with a particular respiratory
protective device.

What are the factors that should be con-
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sidered in selecting a respirator for a specific
hazard? -

In many instances the actual selcction will
not require a step hy step examination of
each of these factors—the choice will be
more or less obvious and made by simple
“inspection,” but if the selection is to be the
hest possible one, these principles must he
examined, recognized, and applied. In most
cases, a standard model of one of the com-
mercially available devices will be satisfac-
tory, but not infrequently the circumstances
of exposure are such that some degree of
modification gives a more adaptable and use-
ful protection. How these individual factors
may influence the choice of a particular type
of respirator, or require a modification due to
the peculiarities of the exposure, will be
considered in some detail.

1. The oxvgen content of the contaminated
atmosphere.

Normal air contains nearly 21 per cent
oxygen, but this oxygen content may be
greatly reduced in covered tanks, in vaults
or cellars without ventilation, and in other
confined areas, particularly where fires or
explosions may have consumed the oxygen
or where large quantities of gases or vapors
may have heen generated. Although an indi-
vidual may not be in serious danger as long
as 12 per cent oxygen is present, a respirator
giving an adequate supply of oxygen must
be used in all situations where there is the
danger of an oxygen deficiency.

2. The exact nature of the specific contam-
inants.

It is extremely important to know the

exact nature of the contaminating material—

not only the chemical properties, but all the
physical forms in which the materials may
be encountered in the particular exposure
In addition to the respiratory protection, it
may be necessary to prevent contact with the
eyes and skin, hence the nature of the cone
taminant also determines the type of face

piece or covering which is to contain the.
Of the two general:
classes of respirators, it has greater import;

respiratory device,

in the selection of the air-purifying type.

A particular ahsorbent may have a relatively’

high restraining capacity against one type of
physical state of a contaminant and hawe
little or no value against others. For ex-
ample, a filter which gives effcctive protection
against lead fume may permit the passage of

Dusts, Fumes, Gases and Veapors

significant amounts of lead in a gaseous form.
Or a canister which will satisfactorily re-
strain the vapors of a chlorinated hydro-
‘aarbon solvent may be much less effective
against gases accidently generated by the
combustion of this solvent, such as phosgene,

There are a variety of absorbing materials
which are used to “filter out” the contami-
nants in air-purifying respirators. There is no
one “universal absorbing material.” Since
there is a direct relationship hetween the
amount of the specific absorhent and the quan-
tity of material absorbed, it is desirable to
have as great a quantity of this specific ab-
sorber as possible. Occasionally, because of
uncertainty as to which type of canister is
indicated, the use of an “all-service” type
respirator is recommended. This respirator
affords protection against practically all
types of gases, vapors, fumes, or smokes en-
countered industrially and would give pro-
tection by absorbing the contaminant in one

. or two of its layers, but its capacity for

absorption would be ruch less than if the
container were completely filled with the
specific absorber. In contrast to the air-
purifying respirator, the air-supplied type
gives respiratory protection against all types

,of contaminants.

3. The concentration of the contaminants
ond the duration of exposure.

These two factors are considered together,
for the concentration and duration are both
important functions of the total capacity or
“life” of a given amount of absorbing ma-
terial. Theoretically, the air-supplied respi-
rators afford effective protection against any
concentration of contaminant as long as the
air supply continues. The concentration and
the duration of exposure impose very definite
limitations upon the air-purifying types. Very
little information is available concerning the
absolute capacities of the varied types of ab-
sorbing materials for the variety of con-
taminants-—even those against which they are
most effective. In practice, the point of ex-

" baustion of a given amount of absorbent is
' obvious if the odor of the contaminant is

woted (it is assumed that the face piece is
well fitted). Unfortunately some very toxic
materials are odorless, for example, carbon
monoxide, and other substances vary greatly
a8 to their tendencies to fatigue the olfactory
sense as the concentration of the gases or
wapors passing thru the exhausted ahsorber
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increase gradually and thus may not give
an adequate warning. In such cases, the ab-
sorber type of respirator must be used with
caution, and the exhaustion of the absorbing
capacity controlled by limiting the time of
use,

Concentration alone places a definite limi-
tation upon the use of air-purifying respira-
tors. The Bureau of Mines has approved
canister masks for protection against 2 per
cent by volume of acid gases, organic vapors,
and carbon monoxide, and 3 per cent of
ammonia, and such approval indicates the
effective life of the ahsorber at this level is
at least 30 minutes. No published data could
be found which gave the absolute upper
limits of protection either as to concentration
or capacity.

If the respirator has a Bureau of Mines
Approval, the efficiency for a given concen-
tration and a given time has been tested.
For lower concentrations than the upper ap-
proval limit it is probably safe to assume a
straight line relationship for the effective
life. Thus, a canister effective against 2 per
cent vapor for 30 minutes can be assumed to
give protection against 1 per cent for 60
minutes, against 0.1 per cent for 600 minutes.

Since the efficiency of the air-purifying
(mechanical filter) respirator for dusts,
fumes, and smokes increases with use, the
effective life is determined not by its failure
to restrain the contaminant, but by its in-
creased resistance to inspiration. When this
resistance becomes uncomfortable, it is not
uncommon for the wearer to relax the fit of
the mask, and while he then can breathe
more easily, the protection is lost.

4, The character of the work to be done
and of the work space.

Here must be considered, whether the work
is of an emergancy or non-emergency type,
the amount and rate of physical exertion that
must be done, the movements required in per-
forming the work, the distance to be covered
in the operation, the shape, size, and restric-
tions of the working space, and the time per-
mitted for putting on the device. It is essen-
tial that devices for emergency situations
give complete respiratory protection, and that
special provision be made against failure of
the device and the resultant exposure to an
immediately dangerous atmosphere. Em-
phasis is on complete protection, with com-
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fort and convenience important, but secondary.
In non-emergency situations it is assumed
that the individual could escape from the
harmful atmosphere without any protection.
Devices for these situations usually give more
consideration to the comfort and convenience
of the wearer. To illustratec how ore or a
combination of the above factors have re-
quired the modification of standard equip-
ment, the following examples are given.

In one manufacturing operation large
quantities of a variety of solvents are evap-
orated in a completely inclosed apparatus,
and the workman, on the outside of the ma-
chine, has not appreciable exposure. Occa-
sionally it is necessary for him to place his
head inside the machine, with a consequent
exposure to high concentrations of hot sol-
vent vapors. The work inside the machine
is 5f such a nature that it must be started
within a few seconds when the need arises,
and the exposure may continue from a few
seconds to many minutes, The workman
must have protection for breathing and for
the eyes. Because of the high concentrations,
an absorber type respirator unless supplied
with a prohibitively large amount of absorb-
ing material would be quickly exhausted.
Standard air-line models equipped with a full-
face piece were tried, but required too long
a time for the operators to put them on.
Finally one of this type was modified by
attaching the face piece to a spring type
head-band in such a manner that the respi-
rator could be put on in a few seconds. The
short hoseline can be plugged in at any one
of the numerous convenient terminals around
the machine, and the simple insertion ini-
tiates an adequtee flow of air. The mask and
hose attachment can be removed as quickly
and easily as they were applied, This respi-
rator has proved to be a very satisfactory
solution to a difficult problem.

In this instance the high concentrations en-
countered favored the choice of the air-
supplied mask over the absorber type, but
the expense and difficulty in obtaining and
maintaining a satisfactory air source seemed
to outweigh this first indication. Other
factors, the ease and speed of applying and
removing the mask determined the final se-
fection, since the positive pressure of the
air-supplied respirator permitted this modi-
fication much more readily and safely.

In another instance it was found that the
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use of a small cartridge absorber type res-
pirator was giving inadequate protection
against the high concentrations of vapors
encountered in spray painting the interiors
of buildings. The alternatives in supplying
additional protecion were to increase the
quantity of absorbing material, or to use an
air-supplied type. The relatively large vol-
ume of absorhent necessary to give complete
protection for an eight-hour exposure to the

high concentration of vapors, required either §

an inconventiently larger container or fre-
quent refilling of a small one. A valid ob-
jection to the standard air-line models was
that when it was necessary to move-scaffold-
ing or to perform other work in the room
being sprayed, the painter must, to retain
his air source, carry the supply line wherever
he went, an inconvenient and even dangerous

impediment to climbing on and off scaffold-
ing and ladders. If he cut loose from the

airline ,he was exposed to the residual con-

centrations of five to ten thousand parts per
million, an appreciable cumulative exposure

during the course of a day.

An airline respirator was modified to in-
clude a charcoal cartridge and automatic
shutoff valves on hoth sides of the connection
between the supply line and the respirator 2%
Thus when the airline connection is}
severed, the intake of air begins automatic-
ally thru the cartridge and continues until}
the reconnection with the airline again auto-
matically closes the small valve in the base
These modifications fre-
quently require considerable experimentation
until a satisfactory result is obtained, but

the protection and safety afforded is adequate B ereaces with the size of the face piece or

j covering and the amount of equipment in-
> volved. Age and physical condition must be

line.

of the cartridge.

compensation.

S. Other environmental factors, such as

temperature and humidity.

Dusts, Fumnes, Gases and Vapors

an absorbent (actually a catalytic agent for
changing carhon monoxide to carbon diox-
ide) is readily destroyed by moisture. It is

. frequently difficult to control the temperature

and humidity of the air for air-supplied res-
pirators. The lines carrying the compressed
air for general plant purposes even though
the latter may be pure for respirator use,
frequently parallel stcam lines or pass thru
hot areas, resulting in uncomfortably high
temperatures at the terminals, Otherwise
satisfactory compressed air may have had the
moisture removed because of certain opera-
ting requirements, and the relative humidity
values below 10 or even 15 per cent may
cause discomfort and dryness iy the respi-

. ratory tract.

6. Personal faclors: comfort, sex, age,
Physical condition, intelligence, cooperation,

etc.

Most of the respirators now available, if
m proper working condition, can be worn,
even for long periods of time, without appre-

f ciable discomfort if the wearer has become

?sychologically adjusted to the situation. It
is probable that the chief cause of failure of

- protection in exposures where respirators are
E provided is the mental and physical discom-

fort due to fauity operation or maintenance—
the clogging of filters, the unclean condition
of the face piece, the unsatisfactory fitting
® the contour of the face. Unless the work-
men are exceptionally enlightened the un-
comfortable protection will seem worse than

g he hazard of the exposure. In general
f women adapt to the wearing of respirators

less easily than men, and this relation in-

considered, especially when devices such as

L the self-contained oxygen breathing appara-

Temperature and humidity may influence
the selection in at least two ways since (1)
they have a definite cffect on the capacity of
certain types of absorbents, and (2) they
affect the comfort of the wearer. The effett
of moisture on the life of activated charcoal
against gasoline vapors has been shown ia
studies by the Bureau of Mines. The ca
pacity of the dry charcoal (0.35% moisture)
was six to twelve times as great as that!
containing 21 per cent moisture (in equili3
brium with air at 25 degrees C and 85 per
cent relative humidity, and showing no sen-
sible moisture). The efficiency of hopcalite,

tus i.s to .be worn in emergency operations.
The intelligence and cooperation of the work-
men are obvious factors.

7. Control of personnel exposed—educa-
, Spervision.

Too frequently the employee is merely
the respirator with the order to “go

and use it.” Instruction as to the rea-

¥ omm for the protection, the exact situations

; 47

"

)

under which he shall wear the respirator, the
signs of faulty operation and what he shall
do to correct them, and the care and clean-
ing of the device, must depend upon the par-
ticular circumstances, but it is hetter to err
on the side of too much rather than too
little. The education must include the super-
vision, and the supervision of the supervision,
Rarely, the enforcing of protection cannot be
accomplished by securing the cooperation,
and altho it should he the last resort, com-
pulsory measures may be required.

8. Facilities for the care and cleasing.

This very important condition to the
proper functioning of respiratory protective
equipment deserves more consideration than
it usually receives. In plants where a num-
ber of respirators are used, provision should
be made for the collection, cleaning, repair,
and return of the respirators. In this con-
nection, it should be stressed that, if possible,
each man should have his own respirator,
suitahly marked, so that it is returned to
him after cleaning. If it is impractical to
provide each individual with his own res-
pirator, provision must be made for thorough
cleaning and repair if necessary before it is
used by another workman. Where an indi-
vidual is responsible for the cleaning and .
maintenance of his own mask, there must
be systematic supervision to insure its being
done. Yant, in the article previously re-
ferred to, suggests several methods for clean-
ing and sterilizing different types of equip-
ment.

It is unfortunate that a simple formula
cannot be derived which might be applied in
every instance to indicate the most effective
type of personal respiratory protection. For
the majority of hazardous industrial ex-
posures, the selection of a satisfactory res-
pirator is a relatively simple one, but the
factors discussed above must be recognized
and applied if the choice is to be the best
one. When the conditions of the hazard are
unusual, it may be necessary to examine in
considerable detail each of the factors, to
weigh the advantages and disadvantages,
and to repeatedly modify the device until a
practical, safe, and comfortable form of pro-
tection is obtained.

ADJOURNMENT




_ ration, Pittsburgh, Pa,

CHAIRMAN GRIFFITII: This meeting
is one of the last of this Congress, and it is
going to he your meeting. Probably there are
anumber of questions that have come up dur-
g the conference that you haven’t had a
diance to discuss with anyone, so we are go-
mg to give you a chance this morning to dis-
anss them. We also have several questions
bere to start with. If any of you gentlemen
Rave any particular question that you wish to
Mave answered, write it down and pass it up
dere and we will try to get you an answer.

The men whom we have here on the plat-
 form do not profess to be experts. They are
jmt common, ordinary folks like ourselves.
 Ishall take just a minute to introduce them:

C. M. Allen, Staff Supervisor of Safety,
e American Rolling Mill Company, Mid-
ktown, Ohio.

C.N. Rakestraw, Secretary, General Safety
mittee, Cleveland Illuminating Company,
Beveland, Ohio.

G. A. Kuechenmeister, Personnel Manager,
Dwninion Forge & Stamping Company, Wal-
kerville, Ontario, Canada.

J. Howard Myers, Director of Safety and
Prevention, The Atlantic Refining Com-
Py, Philadelphia, Pennsylvania,

Paul C. Lamb, Safety Engineer, Lever
rs Company, Cambridge, Massa-
s,

R P. Blake, Senior Safety Engineer,

Waited States Department of Labor, Wash-
D. C

- ¥ow, gentlemen, we are going to start out
Wb the questions listed in your program.

Safety Engineering Exchange

FRIDAY MORNING SESSION
October 10, 1941

Presiding: H. J. GrirFiTH, Manager of Safety and Welfare, Jones & Laughlin Steel Corpo~

We will ask the men on the piatiorm here to
give their answers to these questions. We
will then go on to any other questions that
may he asked from the floor.

Neow then, to get started, here is the first
question: “What Types of Pre-Employment
Eyesight Fxaminations Are Most Effective?
why ?n -

Mr. Diake, would you mind expressing
yourself on that?

Types of Eye Examinations

R. P. BLAKE: I am not quite sure what
the question means, What is most effective?
If I may change that to “What type of ex-
amination is needed?” I should say it de-
pends entirely upon the kind of work the
person is doing. For instance, in a mechanic,
acuity is the first thing to consider. If in
some other job he is required to do very
close work, that will determine the type of
test needed. In other words, determine the
sight qualities needed on the particular type
of job and have the examination put particu-
lar emphasis on that. Can someone else add
something more to it?

One of the most important reasons for pre-
employment examination, particularly in a
plant where there is considerable eye hazard,
is to determine the need for prescription
lenses in goggles. I find that one of the most
frequent reasons many men object to wearing
goggles is that they hate to put on the
glasses, It is a human failure. You hate to
admit that your eyes are failing, that your
vision is failing enough so that you need
glasses; and the result is that in any group
of workers you will find a large percentage
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The Nature and Properties of Polarized Ligflt

By DR. MARTIN GRABAU

Director of Technical Sales, Polaroid Corporation,

Cambridge, Mass.

The most important fact ahout light waves
is that they are tranverse. The meaning of
. this expression must he explained in some
detail, and in this connection a simple me-
chanical analogy that of a rope wave-—-is
Yery instructive, Imagine, for example, a
fope agitated by hand at one end and tied to
1 post at the other,

As the end of the rope is agitated with a
" ¥-and-fro motion, crosswise tp itself, a wave
, travels along it lengthwise.

In order to emphasize the crosswise, or
| ansverse, nature of this wave, imagine a
& kot tied anywhere in the rope. As the wave
- Wavels along, the knot moves to and fro in
t sidewise direction. It obviously does not
wore lengthwise along the rope.

A light wave is made tp of such crosswise
tions having some sort of an electric

=] magnetic character; and the central

] of this survey concerns the control of

Be directions of these crosswise vibrations,

'::spective of the direction of travel of the
t

- Ordinary light radiation, such as we re-
&ive from the sun or an incandescent lamp
comprises an amazing and bewildering
®xture of vibrations lying in all possible
ions crosswise to the beam of light,
many crosswise directions of vibration
vepresented by the many different direc-
(vertical, horizontal or inclined) which
wrson agitating the end of the rope may
for the motion of his hand,

f Polarized Waves

Agin suppose the rope is fed through
manl picket fences. Let the end of the rope
agitated with a rather complicated motion,
ing vibrations in several directions
with one another. A similarly com-
wave will travel along the rope,

W8 & reaches the first picket fence,

:The slot between the palings of the first
b i vertical. Consequently, only vertical

ons pass through. The fence sifts all
B vertical components of vibrations from

the originally complicated mixture, Since the
palings of the second fence are also vertical,
the vibrations transmitted by the first will
also pass through the second.

slots hetween them. Consequently, the ver~
tical vibrations of the rope wave are hrought
o a dead stop when they reach it. We are
led to conclude that two mechanical polariz~
ers whose slots are crossed are “opaque” to

a rope wave we might try to send through
them, \

Polaroid glass is a transparent material
that polarizes light maves, just as the picket
fence, polarizes rope waves. When ordinary
unpolarized light, with its helter-skelter ar-
rangement of vibrations in all crosswise
directions, comes through a piece of polaroid
glass, the transmitted light comprises vibra-
tions in only ane crosswise direction. Fur-
thermore, as you rotate the piece of polaroid
glass, the direction of vibration of the trans-
mitted light rotates likewise,

Except in the rarest of cases, the unaided
human eye does not distinguish between polar-
ized and unpolarized light. This explains
why, prior to the availahility of commercial
light polarizing materials and development
of their application, we remained unaware of
much polarified light round about us,

Most polaroid light polarizing materials
are made with polaroid J -sheeting, a flexible
polarizing material only 0.003 inch thick. To
protect it from damage, polaroid J-sheeting
is always honded between protecting layers
of either glass, to form polaroid J-glass or
sheets of clear cellulose acetate safety-film,
to form polaroid—]J-film,

Polaroid J-shecting is also a film of cellu-
lose acetate, hut it has imbedded in it in-
numerable little needle-shaped polarizing
crystals. These crystals are invisible, even
in an ordinary microscope : their girth diam-
cter is approximately one wavelength of vis-
ible light, They are also so numerous that
they lie in many overlapping layers; no clear
spaces can be seen among them, even under
a powerful microscope, Finally, and most
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Chrysler Corporation, Detroit.

L What Contribution Can the Plant Protection Man Make From

the National-Defense Aspects?
o By E. T. ADAMS
n . .
Seperinten ent, Plant Protection, Linden Division, General Motors Corp., Linden, N. J
. en, N. J.

‘Ace:c!.v days ago I received a call from an
— tm}:!zc army. He wanted me to recom-
- o him all the men I knew about with
.'ret p}:otectlon qualifications. 1 attempted to
Qﬂ't e names of scveral fine appearing

tants from my files, but as I read their
oy ries am‘i‘ other qualities he would stop
-usaymg §orry, but that man does not
et our qualifications.”

;;)g, (xt)gtal 3,429, at a total cost of $3,930,-
hut,th .fFlg.urcs have come to mean littl;

e fact is that every one of those plan.ts’
must be protected against all manner of in-
ﬂuenoes' a.nd forces that could lessen their
p'roduc'hwty. This does not ta.ke‘into con-
sideration any of the thousands of existin
plants now being operated for the govcm%
ment or producing other necessities, They

b .
plasked him what the qualifications were, 2150 have to be guarded.

Rugz:ed: “We would like them to have
- y or navy cxpcrinlce. although that

as es\.sentlal as having been a member
® organized police force. If possible they
have had plant protection experience
ome company which gives a good train-
Abtgvde b:" they should be fine investi-
I"Cport:;t')]e to write full and compre-

mfullly I told him that all men such
ﬁescnbed Wwere on steady payrolls at
xures_wnh. which he could not hope
e e with !ns offer of $1320 per year
not mention intelligence and onalty.
b'l::;sc two very essential qualities;
Y within the framework of the
the desired men,

yuks Post has an article b
® which he states that new xiagt:ricr:
States ﬁ‘n.anced by the U.‘ S.
, the Brm‘sh government and
apital, now built, building or pend-

A moment's consideration o i
allows the deduction that th;tehcisfosrsgnmr;g
be a grea!'ly increased demand for trained
and experienced plant protection men and
a corresponding shortage of them. '

. It follows that the qualified plant protec-
tion men of existing industry can and must
make co;nt.ributions to further mational de-
fense ac:tmties. Such contributions ma tal:
two main forms: one, the training of {housc
anc!s of new men for the jobh; and, two th-
assistance in the planning of plams'to it
the job to be done with fewer men, permt

}ﬁ.n axiom of training plant protection men
w ich has been forcibly impressed on

is that only a plant protection man can t i
fumtlu‘r one in all the many phases of r:i!:n
job. You may get better safety trainin fror:
good safety engineers; you may getgbett
fire prevention training from good ﬁreme;r
and employee relations training from ’
sonnel men, but only the experienced g:-.
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adopt all of our safety clothes or appliances
pertaining to the particular joh.

to us that we can have a safe department
eonly by constant vigilance and instruction.
In our class-room work, early lessoms are
devoted to safety. The cause and effects of
accidents are thoroughly discussed, and our
factory rule hook i« thoroughly studied, and
tests are given on them to make as sure as
we can that the safety rules are understood.
We also use numerous safety posters from
the National Safety Council and have talks
on safety by our various safety engincers
who give the apprentice a thorough talk on
the different phases of their own jobs.

We discourage the use of gloves except n
very necessary cases, euch as leather gloves
in welding, or rubber gloves in washing
machines.

Health is another phase that should bef
given careful consideration at all times. 4
think that it is one of the foundations ¢
safety, as no one with a chronic ailment
ailing in any way can be one hundred
cent alert nor safety-minded. If in @
apprentice school the youth shows signs @

We also have talks by our firemen on fires sickness or complains, he is immediately
and their extinguishment, how to prevent to our hospital, and the dactor’s reportt
fires, the different types of fires, the different cides whether he stays on the job or @
types of extinguishers and how to use them. home. -
.. We see that every apprentice knows
All of our apprex,tlce instructors are care- (o ovion of the hospital and insist that
fil to point c_mt accident hazards to new apd injury, however minor. be treated by
old g[)prenttccs. They make constant i g.ctors or nurses. P
spections to sec that loose sleeves are rolled ) .8
up and other loose garments are fastened The inexcp.nenced or new apprehtio®y
sccurely. The instructors also warn em- confro«:nted with many new and someiig
ployees about the wearing of finger rings. confusing problems, He may have a lad
They check the floors for spilled oil and try sclf-confidence, or on the other hand he o
at all times to maintain a clean and orderly bc over-anxious. We have found that
department which is in itself a stride toward  times it is necessary to curb the spc_ed -
safety. Our apprentices are advised to wear whl.ch some of our hfvys work, for i
safety shoes at all times. These shoes are on desire to please their instructor or sell
display and can be purchased within our shop.  sclves they become careless n their atie
The use of goggles, the different types, are to gain speed and lose S_‘Rht Of_tht
demonstrated and their use explained. The angle which we are trying to 1mp
apprentices are told how easy it is to obtain them,
goggles for any purpose, and it is explained
to them how hard it is to try and replace lost
vision, or partial lost vision.

We carry our safety into the inte
held when selecting our future appre
. watching for the alert, snappy type. We
rejected applicants 5 feet 7 inches tall,
ing over 200 pounds from the safety 8§
alone. 4

1 mentioned the Chrysler Library of
This is exactly what the name impld
a library of tools where boys b
ages of ten and sixteen, sons of em
may check tools out to take home
the same as they would a hook  fresg
library. -

Duvetailing safety in the apprentice di-
vision of the youth of America is discipline.
If discipline is maintained we have found
that the safety measures are more easily
controlled.

Qafety with discipline can be applied effec-
tively with kid gloves. I do not think it
necessary to say '‘put on your goggles”, hut
sell them on the idea that it is to their ad-
vantage to wear them. Tell them that our
best airplane pilots carry parachutes not be-  years ago with approximately 29
cause they are expecting accidents, but being  Classes for instruction aré held fived
prepared in case they do have an accident. per week and Saturday morning,
And for the same reason, they should use and  struction period being two hours

This library of tools was started 8¢ ‘
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Cement and Quarry Accident Experien
By IVAN F. LeGORE

Cement and Quarry Section, NS

. . he
Last year in this meeting we d‘ts}:::?:go; e
1 e. of industrial safety worl in tional
Aefer rogram and the effect the na o
efonae I)rol.zmm might have on safetyfv‘.' bm-
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turem.)vcr and shifts of personnce(} :r:d e
tant organization to_bc expect 'ld o
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Cement and Quarry Section

vears of campaigning many industrial execu-
tives, supervisors and workmen still do not
knaw or do not helieve that accidents can be
prevented, hut that seems to be the case.
And this despite the fact that a great num-

of companies in their own industries
kave demonstrated that accidents are un-
pecessary to praduction and have heen per-
kdly willing to share with

National Safety Competition

Aecording to data supplied by W, W.

S, supervising statistician of the Fm-
nt Statistics Section of the uU. S.
1t of Mines, there were 8 per cent fewer
hours reported for quarries enrolled in
National Safety Competition than in
- The 143 quarries cnrolled experienced
§ per cent increase in injury frequency

1939 and reduced injury severity ahout
o cent.  Seventy-three quarries operated
a lost-time accident.

Twenty-seven mines participated in the
Undergmund-Nonmo!allic-Mine contest
worked 10 per cent more man-hours
R @ the previous year. Accident fre-
increased 3 per cent over 1939; sever-
ved 20 per cent. Six of the 27

Were accident-free during the year.

crushed stone plants enrolled in the
Crushed Stone Association Safety
hon of 1940 saw man-hours operated
e only slightly but accident frequency
¥ tent greater than in 1939. Severity
was reduced 15 per cent, how-
Mineteen of the 50 crushed stone plants

_E&tident-free.
# National Lime
worked 14
been

Association contest,
per cent more man-hours
worked in 1939, while acci-
increased 22 per cent, Acci-
advanced » whopping 77 per
lime plants reported no lost-

Sperated by 129 plants partici-
studies made hy the Port-
Association were 6 per cent
98 than in 1939, Injury frequen-
Per cent, and the severity
per cent greater than it
yaar before, Forty-seven ce-
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ment plants were accident-free during the
year,

Data for all the contests conducted by the
Bureau of Mines are compiled annually;
consequently no figures for 1941 are avail-
able. On the other hand, the accident ex-
perience of cement plants s followed closely
month by month by the Cement Association’s
Bureau of Accident Prevention and Insur-
ance, and it i3 from the picture of what is
happening in onr industry that we may all
get an idea of what js taking place this year.

Experience in 1041

Production and shipments of portland ce-
ment are up sharply, approximately 30 per
cent greater than last year, while accidents
have increased about 22 per cent. A month
ago we predicted that at the end of the third
quarter of this year the percentage increase
in accidents would almost halance the per-
cenfage increase in mill activity, making the
frequency rate about the same as it was last
year at this point. While the reports of Sep-
tember accidents are not all received, it is
evident that the forecast was pretty accurate
—possibly a bit on the conservative side.

Severity of injuries js slightly greater for
the nine months this year, with an average
of a fatality and three permanent injuries per
month this year compared with eight deaths
and slightly fewer permanent injuries in
nine months of 1939,

It is clear that the final quarter-year will

determine whether 1941 will be as safe as
1940,

Quarries, mines and clay fields have so far
this "year contributed to the cement indus-
try's total a slightly smaller proportion of
injuries than last year or the year before,
although these operations still top the list
of departments in number of accidents re-
ported. There is no itnprovement in severity,
two fatalities and three permanent injuries
having been reported each year.,

The greatest reduction in percentage of
tatal injuries has heen in the Raw dcpart-
ment, from 22 per cent of all accidents re-
ported in eight months last year to ouly 7
per cent this year, The entire raw side has
contributed ahout 36 per cent of the total
accidents this year compared with 52 per
cent of the total last year.
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How Research Can Assist in Accident Prevention %

By R. W. CAIRNS
Director, Hercules Experiment Station, Hercules Powder Company, Wm‘
Bureau of Mines of the Department ad

merce. In many instances, where

There are a number of institutions estab-
particularly troublesome, coopera

fished for the express purpose of conducting
research on causes and conditions leading to
accidents in various hazardous occupations or
industries. These are well exemplified hy the

have been made involving a number &k
viduals or groups. Cooperative eﬁm“
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ta ply mean -
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i as the initial ob;et:
o ltrlllsi out potential causes of :cbélfic e
" Y happen, ar}d dcveloping wayse n!tos
the e without seriously affect-
e processes or Operations j
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oo re developed directly
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lh a])phca on of researc h to Gaf(." Y wor k
fo lhe contt 0' Of hazal ds dlﬂ ers fl om

™, research ig poin
A ted
fined objective; toward a rather

ully ob i haye

, rgtam' missing links ip the cl?:il:

e ;lrcumstances leading ffom
ants to the wished-for goal

. "Search,
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on the other p
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jective, Perhaps j¢ would b:

e result, but the absence of some
result—.g purely negative

303

Let ¢ i
15 take a specific example, in order to

dxstinction' between pOsitive

.":'llif.inn of flammable vapor

otivat|

engﬁ::tl;\g force for 'the internal combustion

gine. (; such,‘tlus subject has rece; ed

g ospread attention many laborator'v
ies,

sought to im-

provides the

vapor
‘ t?)er:': are no other well-delf)ineii tlll?mcx!f: l
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" pted to set up arbitrary limita,

7 what is ¢h
T € worst
that N It is necessa
eep our objectives genera| ;}r;'d t?:r:fofc'
es
to narrow down our channel l(f;

easily obtained, T
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s 3 verp e s, imaginatiye thinking
mental work,
the progress
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e ! equently suffer

’ 5 lca”y Sec "d
] s hahlt Of thought 15 pract 0




Construction Section

Officers 1940-1941
General Chairman—R. J. Rriceruti, C. W, Blakeslee & Sons, New Haven, Conn.
Vice-Chairman for Heavy Construction—W. A. I1azarp, Bethlchem Steel Co., Bethlehem,
Pa,

Vice-Chairman for Highway Construction—S. E. Anverson, Harrison Construction Co.,
. Pittsburgh, Pa.

B Vice-Chairman for U. S. Engineer Department—Lisut. Cor. W. E. Lorence, Corps of Engi-
R. neers, War Dept., Washington, D. C.

L Yice-Chairman for Building Construction—F. L. HurLputt, The Patent Scaffolding Co.,
Chicago, II1.

g Seevetory—*W. A. Snow, Associaton General Contractors of America, Inc, Washington,
D.C.

 Bews Letter Editor—*Encar N. GoLpsTINE, 232—30th Ave., San Francisco, Calif.
wmbership Committee Chairman—Samuer E. Ence, New Haven Gas Light Co., New

Haven, Conn.

EPgrom Committee Chairman—James A. Bursang, Travelers Insurance Co., Hartford,

[ Conn.

! Btistics Committee Chairman—TF. J. CranpeLL, Liberty Mutual Insurance Co., Boston,
Mass,

Vimal Educotion Committee Chairman—S. M. Lauveroarr, Civitian Conservation Corps,
¢ Washington, D. C.

Iugincering Committee Chairman—C. H. Brack, Stone & Webster Engineering Corp,,
Boston. Mass,

Officers 1941-1942%

ol Chairman—W. A. Hazaro, Bethlehem Steel Co., Bethlehem, Pa.
| hoinnan for Heavy Construction—G. W. Maxon, Maxon Construction Co., Dayton,

WerLhairmon for Highway Construction—S. E. Anorrson, Harrison Construction Co.,

| Fasburgh, Pa.

e hairman for Building Construction—Lrovp A. Branciarp, War Department, Wash-
hoirman for Federal Construction—Lr. CoL. W. E. LorENCE, Corps of Engineers, War

¥ Bpartment, Washington, D. C.

*W. A. Snow, Associated General Contractors of America, Inc, Washington,

Letter Editor—*Encar N. GoLbsTINE, 232—30th Ave., San Francisco, Calif,
ing Committee Chairman—*R. J. ReiceLutn, C. W. Blakeslee & Sons, New Haven,

al Chairman

dxted by delegates in Congress Session,

325




| 30th National Safety
326
1 1FFIN
Membership Comnsillee Chairman—=G. O. Gr .
Pittsburgh, Pa‘.
Program Commattee "
Statistics Commitlee Chairman—

Mass. . ‘
Visual Fducation Commltee Chair!

tanooga, Tenn.

Chairman—E.

TUESDAY AFTERNO
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AR 2 o Je 2 H
J ’
1 f(.ﬂd”'(] (GENERAL (.’“:‘\XRMAN I{ IQF[GELUI

Inc., New Haven, Conn.

The Safety Enginee

Safety Director, McCrady-Rodgers

o be
We come here am\uall)f, not m:‘.(rieslyi “t‘ * o
told that accident prevention wor

i to

t, but to find, if possnl:!c,. some :\?;:J:ost .

| roblems. It is my opinion tlg[tiT i wi

b ?rt:mt problem is HOW TO T e nC. to

"";vl("TI? COOPERATION IN T
CIENT PREVENTION PROG

niza-
from the top to the bottom of the orga

tion.
i ENCOUR-
hlem is HOW TO
A({\!l;”:\hlflrlyrx.%glr‘ST IN KEEPING THIS
COOPERATION ACTIVE. —
1f we safety engincers GET aw

ems to me that we will

this cooperation it se e on

have solved most of our accident pre
praoblems. -
t assume that s
e, of course, mus ( g
i n\zcnt in our accident prevention }.vuosrt Jras
‘t;cen shown by the management.rezlt t how
‘ . i toa g
is shown will depend 1 i
m;::l‘\‘ :\C ahility of the safety engineer
u .
SELL the idea.
- i GET-
To properly consider the prtobf!]e:r: Oc[()n,gidcr
i ust firs s
(; couperation, we m il
::I‘I:t 'the general attitudes of the averag
organization are.

First, we ask the lahorer. His mtm‘:';crl;
ill| ﬁr&hahly he, “No one wants to ge
w .

A. BLanpiep, Kansas City Bridge
C. H. Brack, Stone

¥1. H. Haves, Tennessee Valley Authority,
man—1H. H.

r’s Problems in Construction
By J. E. JACKMAN

and I do all 1 can to keep from g
hurt.”
Then we will talk

erally T don’t get very !
are just careless. They don’t

them.”

he thinks ahbout accident prevct;:mn‘.,“t;ﬁ )
accidents, etc., anfi prohably tc

“As long as our insurance r:; :ve 1 g
too high, I don’t th.mk wl:: R

worry about.” He w:ll_ probal ;‘ i
is very busy and that his forfeTheir o
responsible for the safety o :

company what he thinks about tl:;:
he will probably answer thatfheCddeﬂﬁ ..
anything ahout the costs ol a ents,

Congress

We have assumed that some interest has
been shown hy the management of the com-
way, and one prohlem of the safety engincer

- &0 scll the management first. I have often
bard safety engineers say that they were
dsgusted with the Iack of support from the
mnagement,

Neville Island Branch, Dravo Corp.,

Co., Kansas City, Mo.t
& Webster Engineering Corp, Boston, .
Chat-

k- What is the most likely cause of this lack
o support ?

kIt seems to me, the answer is that it is

wbably a lack of salesmanship on the part
bl the safety engineer, When a good sales-
n is about to approach a tough prospect,
at is the first things he doss? He be-
s thoroughly familiar with his product,
is thoroughly sold ‘himself, and ap-

es his job with logic and enthusiasm.

ON SESSION

Vice-President, C. W, Blakeslee &

The safety engineer must follow exactly

fame method. The management generally

interested in the exact way that their
¥ meni do their jobs. They are interested in
results, Conversations with the boss
the problems of the safety engineer
a useful purpose in getting his interest
orarily, but the best results seem to
from written reports, recommendations,

Company, Pittsburgh, Pa.

pPor example, I make a2 written report to
R members of the Board of Directors of
I company, showing the number of acei-
i, severity of accidents, cause of acci-
and cost of accidents, making compari-
I with previous years. All the charts and
Jrds are casily read and understood. They
mde that way because cxecutives are
wen and cannot take the time to figure
nplicated reports.

to the foreman.

Il probably answer, “I do ail that I o

etting hurt, but g
keep the men from gfar g hurt, BN :
do what 1 X

"

B

Now, we will ask the superintendent

gest that the safety engineer make a
of his work to the hoss, Tell what
een accomplished during the year, but
give due credit to the management,
 record must be shown and the cause
od in plain language. This report
very impersonal,

Then, we will ask the president

an accident occurs on the job the
executive should receive a report of
happened, how the accident oc-

er takes care
the secretary or treasur
insurance—"GO ASK HIM ABOUT

ired a safety . e
Te may add that' he }?:ISe hl::gblcm i ‘. and most lmportan‘t ‘W] IA l_ has
neer and that this w : B to prevent a similar accident,

There is something r:.ulically wrong " Mg every accident that requires a doc-
all this reasoning, e a“blbeaa tion shouk! he reported and these
. : f the problem - i should g0 DIRECT to the boss.
misunderstanding o e e Bl :
bover 10 mmmet? S essary data should be kept off the
horer to the president. ‘“

.

i
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reports. Make the report short and “spappy,”
but SEE that the boss gets them,

We are still considering methods of get-
ting cooperation.

When somicone in the organization has an
idea that he thinks will save the company
money, he doesn’t lose any time in getting to
the boss, When something important happens
in the production end, the boss is told about
it; and as an accident interferes with the

production plan, it also should be reported to
the boss at once,

When some recommendation is to be made
to the hoss for expenditure for accident pre-
vention, send a written memorandum, ex-
plaining the request, why it is necessary and
what it will accomplish,

Be sure that you are convinced that the
suggestion will accomplish what is intended.
Don't forget that you are promising some-
thing to the boss.

If the written recommendation does not
accomplish the purpose, then see the boss

personally and give him further information
to enable him to decide,

ALWAYS remember that it is our job to
make the boss SAFETY CONSCIOUS. We
cannot do this in one day or one month ; it
will require considerable time and effort, but
if we try hard criough, the job can be done,

Many safety engineers proudly boast that
their boss js COMPLETELY SOLD on
accident prevention waork, when actually the
boss may be only VERY MUCH INTER-
ESTED, but not COMPLETELY SOLD.

When we are trying to sell the boss, let’s
remember that he doesn’t have the same “pic-
ture” of the job that we have, He has many
production problems, and our problem is
only one of many. Our problems will be just

as important as we make them appear to the
boss.

Ninety-five per cent of our human failures
are caused hy a lack of cooperation, Co-
operation of the hoss is absolutely necessary,

Shortly after starting on my present job,
I heard ahout the WHITE ELEPHANT to
be given (o the department with the worst
accident record, and if rio accident occyrred
for two months, to be given to the president
to keep until an accident occurred, ] re-
member how proud aur president was of that
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MR. RUDDICK: That is a question
which will never be completely answered,
1 believe that you mwust cstablish a policy
to hegin with and make it well known to
everyone in your organization. You will al-
ways have cases that are in disagrecement
with that policy, whichever side you choose,

Our policy in our plant is that we charge
the accident to the department of the man
who is hurt. We aperate on the basis that
the supervisor of that man is responsible
for his actions, no matter where he is in the
plant.

CHAIRMAN WURMAN : Suppose., Mr
Ruddick, that 1 work in a department and
1 am transferred to another department,
I am a very guod, safe worker, amnd the
department from which I come has an en-
viable safety record. The department to
which 1 go has a pretty fair safety record.
I use a bit of equipment which on the surface
appears to be safe, but I have an accident,
To whom would you charge the accident?

1iR. RUDDICK: You are from Depart-
mest A and you are working in another
department—

CHAIRMAN WURMAN: I am in De-
partment A and I am a goad, safe worker.
My boss is a good, safe foreman and we
have a very fine record. 1 am transferred
to the eighth floor, which is Department X.
On a temporary basis.

MR. RUDDICK: You mean that you
are still under the supervision of your fore-
man in the regular department?

CHAIRMAN WURMAN: When T go
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up to the other department 1 am under the
supervision of the other foreman,

MR. RUDDICK: That isn't true.

CHAIRMAN WURMAN: Yes, it is
true. When [ get to this department, which
is a fairly safe department, T use 2 hit of
equipment which on the surface is ahsolutely
safe but which turns out to be defective.

MR. RUDDICK: To which department
does it belong? .

CHAIRMAN WURMAN: To the de-
partment to which T went. Who is respone
sible for that accident?

(The audience said that Department X

was responsible.)

CHAIRMAN WURMAN: That is ot
what you told me a few minutes ago. You

people out there said “A

(From the audience, “You transferrcd.');

I was trans-4
ferred for a day. T think that we are getting"3

CHAIRMAN WURMAN:

the problcm mixed up,

A man from Department B was riding §
driven by an employess
from Department A, a company truck. Tl" ;
truck was in an accident, and in the acch )

home in a truck

dent an employee from Department B
hurt. To what department would you ¢
that accident?

How many would charge it to A?
many would charge it to B?

(A larger number of people  indic
that they would charge it to Department

ADJOURNMENT
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The Why of Safety

By LT. COL. ELLIOT

. < smissinDi
Executive Assistant, UpperUM;s.s A’ﬂn[:; ’
s-
Safety work was.stnrted aboutblz:‘O,stE:d'
sibly somewhat carlier. We ha‘ve e event
ily working and earnestly trying fLdabis
‘ycidents for 31 years. We have ma dpwith
:iss yes, but are any of us satltﬁ:’e b
m;r ’results? Why, I ask you, mt;(sers? LA
ontinually to protect our wor A
:mm we coddle ther'n, display ?ost:: ‘.chrs'
frequent safcty meeting® Gt time. injurics
a a:fdv:‘l?iycht ;::w‘/c been cau§ed by t;\e(l)x;
manycarcleesncss. fack of obedience a\‘nh f
?vt’:rest? Why shouldn’t our personne da‘;n
lc‘:\nugi\ interest ix;fthci: OT::‘-:’e']‘flTr:h:; o
1 ily’s welfare to 7
tal;)eo‘:;t f:::lwym protect themselves?

It seems to me that were I in tl‘lcira[:zo:;
1 wo;ﬂd first of all. l?am howu;)(: ::i S(e);; o
. And certainly our s 3
:‘:::"becn with us for manydyearsﬁvsl:::};l
i ibility and really
t their responsibi
ifoc?f‘fn?l to protect the men under them.

D “|hel 0 el 1 rancs
[\5 an exam ‘C, anu f ectric cral
are oper «ltﬁd on many Of our da"ls. I or sev-
Yy no njury oceurr C(‘.
er al ears mn) Illell one man
88 t Ough accus-
grew Calc]c‘ﬂ. I[C was hor Iy us

¢« Commiitce and U. S. G

. S. Maritime AServnce, ‘
d.SItfmdards Committce—]. R. WEsT,

tomed to oiling this qnguarded g}e{ai:
should have realized his damgt:lr.b e
'slipped and it was badly mashed by

in the gear wheel.
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of safety committecs, They have heen used
successfully for many years. Back in 1932
we found them very helpful. The normal
%X crew was 12 men divided into three
shifts of four men per shift. One man on
tach shift and the lockmaster constituted the
bal Safety Committce. The lockmaster wasg
the head of the committce and personnel was
f ftated monthly so  that everyone had a
nce to serve,

cs L.
dent Prevention Measwres)—JAME

D. C. RS,
overnment Bureaus—COMMANDER

. ™~
spection and Navigation, Dept. of Co

i I—Cartain J. H,
o L'“"“ﬁﬂf?\‘g’é:;y' Fort Schuyler,

licensed Personnel—CAPTAIN Ww. N.

shington, D. C.
R Wi Waterfront

f Un

Employers of I am not claiming that this is a cure all.
’ It does, however, increase the interest which
B te men take in the work. Aund if one does
a hazard or a new way of doing his

work more cfficiently, that man's morale is
mmediately huilt up. And the other men
3B Mezin to look around more critically so that

1941 B Yy may offer some new plan, or some im-

Lykss § povement. The Committee plan costs noth-
Manager, Safety Department, LyK®.gug o Why not try it?

| There are numerous “Why's” of Safety.
Buman nature being as it is, carelessness
ps into all of our work. Interest drops
» morale weakens and work becomes a
g instead of a pleasure. And it can be a
re under proper conditions, A few will
ys take a chance because they know no
JMtter or because they want to show the
pweld how brave they are, Always take a
e if necessary but be sure it is abso-
pRly required. As a rule, chance taking
't pay,

E Moet of us have had enough athletic ex-

hence to know that teams cannot go on

thnitely as the pressure continually in-

. Eventually they go stale—they are

o too fine and what was formerly a vic-
8 team goes to pot.

T VANDEVANTER .
Valley Division, Corps of Engineers,
St. Louis

-74

Not one of the

is hazard
visory force had reported this

did the injured man. It cogldt }::Otin
from the superstructure an e ever
is that not even the foren:ft:erathc ol
on top of the crane. e 3
:gcurred, of course guards were s

But why! Oh why! mt:;te \(;J:ng\:* .
ccident to lead us to ,
%eh; should we not have .frequentdtc
inspections of all installations, ma_ntd
sﬁnn:ib]e men who are w}:ell :\bci(lli‘:;lto i
the situati the
he situation, and have )
::Lezard and to make the necessary
subject, of course, to th: aéwsp"e
local supervisor? In case uw}ll e
request should be made to the isted A
1 feel that every “Brz;{sisn gHa‘t at L
adquarters, whe.n mal '
2?eld?should look into the !:;afcty -~
addition to attending to t elt:a A.
which is the cause of his visit.

There is nothing new 1In the ¢

jA% same thing happens in safety work.

phave your ups and downs. The personnel

B stale, Perhaps some of your men get
and lose their enthusiasm,

ally you shake off “Old Man Acci-
ad everything goes well. The few in-
™8 you gather up are all non-lost time
o decide that you've got the “jinx”
Now is the time for you to get on
Don't wait for a serious injury.

jately to tighten up your de-

k up on your safety effort. The
W dverages is hard to heat, but by stren-

You can reduce your accident rate
it falling.

>
4

SR

Posted on the wall is a chart which you
can examine at your leisure, showing the
frequency rate of the engineer department.
Two years ago a goal of 6 for frequency was
sct. This chart shows that from January 1,
1941, to July 31, 1941, 8 units had a perfect
score; 28 had less than 6 frequency and
were under the mark and 27 above it.

From experience I can testify that pres-
sure must be used with caution, After two
years with troops in Panama was ordered
to the Upper Mississippi Valley Division as
assistant to Colonel Malcolm Elliott, the
Division Engineer. After getting oriented I
looked into the safety record and found that
our division was at the bottom of the list.
This was a challenge to us.

Having had some previous experience with
safety I felt that I was on the spot and I
had to make good. There were four district
engineers in our division, I made several
trips to the districts and to my mind the
safety conditions were growing worse in-
stead of better. So I began writing letters,
requiring reports of investigations, etc. Fi-
nally the district enginecrs came to me and
said, “Van, we know you're on the spot with
this safety business and consciously or un-
consciously you're putting the pressure on
us. If you will give us a chance to show
what we can do we'll do our best, if you'll
lay off the high pressure.”

I accepted their suggestion with the ap-
proval of the division engineer and by the
end of that year we were at the head, instead
of occupying the cellar., So sometimes too
much pressure can be used.

We now have a division inspector who
makes the rounds of the four districts, He
has had a great deal of construction work
and handles men very well. I find I can

work through him and so far excellent work
has resulted.

The Engincering Department now con-
sists of 55 districts, each headed by a district
engineer, 11 divisions, each in charge of a
division engineer, and all under control of
the chief of engineers,

An officer located in the office of the chief
of engineers, is directly charged with safety
operations. He heads up the safety activities
and all safety reports and correspondence
are forwarded by the district office, through
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BrRINKMAN, Personnel ' Director, Mackintosh-

fi0od Housekeeping Program and How to Keep It Effective
By M. W. DUNDORE
: Production Manager, Beloit Iron Works, Beloit, Wis,

rooms, working places, and the like. Tech-
nically, therefore, management has the first
responsibility in the good housekeeping pro-

gram, the employee plays a continuously
important role,

The purpose of an industrial good house-
keeping program is to promote order and
cleanliness throughout the organization. Such
a program should accomplish three objec-
tives; first—the elimination of accident and
fire hazards; second—the conservation of
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headings oovering the complete cycle of
operations. A record is kept of each rock
heading on which is noted location, kind of
rock encovntered, silica content, dust counts
for each operation, letigth of time required
by each operation, types of drills, respirators,
fan and dust prevention methods used. A rec-
ord is also kept of each man working in rock
which sets forth number of shifts worked, lo-
cation of the working place and reference is
mede to the rock data sheet covering comli-
tions in that place. From these records, the
total exposure in rock of any cmployee is
readily available for corrclation with his
physical findings.

Surface Operations

Dust hazards in surface operations have
had attention. The dust produced by crushers
located in the head frames is removed by suc-
tion fans. As an added precaution men work-

ing on the crusher floor wear respirators,

Many of the miners change houses ar®
equipped with fans, filters and exhaust piping
aystems to remove dust from locker rooms

Mining Section 81

TABLE 1

2 . .
‘10 Random Cot.npensanon Cases in Ontario Mines during 1937 and 1938
Operational Causes and Occupational Classes Affected

which is produced by the men when changing’

) . . Surf X
behfvcm shifts. ‘D‘llﬁl Cm}nts taken at the Oxerational Cause S":;rszr';’l’mp:?'yhe::s Runner }:‘t.\'d:;nrm;‘?d r:ml»l_nyees
period are surprisingly high when not coe= m— - mmer I weker Chuteman Others | Total
trofled NE:M "}),df N 4 1: g ° 2 e p”
. arting ho C : - =
Laboratory crusher rooms are equIppg lling Hale - . 18 9 - — - 5(7)
with dust collectors, fans and suction hood ':hl::zns = - ‘; 3 — — - 2
at crushers, rolls, pulverizers and buckig] cl:kin, -~ - «l) 1 1 - — l'{
. ting hitches = - == 2 — =
boards. e particles - 6 1 - — 1 g
Fans and suction hoods are instatled in il tended in air 6 s ) _
shop welding rooms to carry away fumes. s il:cri:]g‘stcd A 2 = ~ - - = ﬁ
. steel - — .
Mine service roads and streets in comg d chisel 2 2 - = = = = 14
H H H in Pwiling chute . - —_ — _ -
housing locations are oiled or macadam bndiing material - - = = p - - 4
The generally accepted standard calls X “§,°,‘;;ui q - 4 — - - = — 3
a dust count of not over 5 million partic - P{essubr: ] I i’- 3 - _ - p ;
per cu. ft, of air in ore or rock. Most L, earings -~ 2 = o = - = 2
meet this standard without difficulty. P ctherwise classified - § 3 3 > — - g
Total B el B . - = 16
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Symposium on Problems in Mine Safety

Presiding—1.. C. Camprert, General Manager
Pa.

NOTE: “Not otherwise classified”

includes blowing holes, threading pipe, cement in eye
)

o 4 3
n a nail and cleven other different causes, Samplers are

dumping muck, eye cau}zht
or brevity.

included with runners

TABLE 2
Time Lost Due to the Above Accidents

of Mines, Koppers Coal Company, Pittsbe

How to Induce Men to Wear Goggles 4
By C. E. McKNIGHT

Safety Director, Lake Shore Mines, Limited, Kirkland Lake, Ont, Canada

The first question to be answered is, of
course, “Are goggles needed in mining, and
if so, how much protection should they
give?”

Through the courtesy of the Ontario Min-
ing Association 1 have heen able to study
the records of eye accidents in Ontario Mines
during 1937 and 1938. For 210 random com-
pensation cases the operational causes and
occupational classes affected, have been put
down in Table 1. The points [ wish to make
are these: that the causes are many, and the
classes affectedd include almost everyone
around the mine. It is not just the man with
the sledge hammer who has eye trouble; he
is expecting it and in fact is less troubled

than the man who believes he is safe
third point is that these accidents are
pensive. p:
Table 2 shows the time lost due to
210 accidents, and in studying this we
remember that these are “Comp .
cases, or those in which the injured e
off work seven days or more. Far more ci§
occur in which the time lost is less
seven days.
Tables 3, 4 and 5 show the complete &
injury picture for the Ontario Mining K
try in 1938; Table 3 giving the ratio ol
injuries to total injuries reported; ,
giving the compensation cost of those gy
jes, and Table 5 showing the d

o

ROTE: In addition to the lost time, four of these cas

" th; style of goggle used and the care
Wi htting the goggle to the individual.

1937
1938
: L <_§l"fi‘ie Underground Surface Underground Total
it & | &
time per accident 6.0 ' (2,122 412;:7 1,0;)41 s 3783
. . 17.

pensions ranging from $6.00 re S0 mom':,sy.are permanent partial disabilities, with

of thf)se injuries. The statistics shown
convince tl.1e greatest skeptic that gog-
we needed in mining, as by their use
of these accidents would have been

their men were very much dissatisfied. I
?skcd if the goggles had been fitted when
|s§ued. a.nd. suggested that individual fitting
might e!lmmate most of their trouble. The
10_00 pairs of goggles were called in, and
rcnssue_d properly, whereupon the complaints
m}mc(_imtc!y declined to a low level, and this
mine is now having very good results.

A third major question is “Will the gog-
gles l‘!l{l‘t the vision?” A satisfactory answer
to this question must be found hefore .it is
ask?d by the workers. It may be necessary
tc? issue prescription lenses to various indi-
viduals in some cases. This will he governed
by the service required of the goggle and

3

r major question which will arise
"the goggl;s comfortable and easy
r?” This will depend to a large cx-

m mine decided to install ; -
ngle_ and issued around ql(sx%d;::fs
. fitting them. About ten days later
Bved a call from their safety enginecr
about the goggles and saying that
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been found that dust counts in
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ger, The Hudson Coal Company, Scranton, Pa.

Mining Section

479

Methods of Allayi

‘ ying Dust in Under

ground ;

i Operations Metal Mine
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General Procedure Under Ground
All drilling is done wet, including ore

mrﬁ:}:tzone going (;mder ground including
Iptains, bosses an officials are i

z:hfippfr;‘\:*d respirators, Clean ﬁ?tler: ngld

g rhis daily as requi ;
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:l:?r resprators  during drilling nhue:cl:m‘n
'd on entering working places aftc"r blastf;g

Shaft  statiang ha
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m}::?;-,:’ inspections are made to check on
E pertaining to ilati
prevention includ?ng c;;';?:wn st

Dust Samples
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Tointed e way for Improvements in the ven-
systems and (ygst prevention methods

and provide a
tions, Constant check on dust condj.

Samples are taken periodically in ajt rock
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company heads are “safety-comscious,”  the
heads of larger companies heing considerexd
more generally so than the heads of smaller
ones.

The last question, No. 15, was prohably
the most important of all. [t asked for sug-
gestions as to how the National Safety Coun-
cil might reach and influence those executives
who are nat “safety-conscious.”

Broadly summarized, the replies stress the
nead for two things; namely, missionary
work among those organizations which are
not safety-conscious, aixl help in the form of
ideas, literature, etc., for executives who are
safcty-consciots.

The ideas suggested for missionary work
run along the line of having a representative
of the Council personally contact non-mem-
bers, one reply even suggesting a paid repre-
sentative who would spend all of his time on
missionary work. One reply suggested what
would appear to necessitate an organized
campaign of coercing to break down the
lethargy that surrounds some—calling on
State Mine Inspectors and others to use
their influence to get the unregenerate and
recalcitrant to mend their ways and hit the
sawdust trail. This savors too much of com-
pulsion and I doubt its effectiveness in achiev-
ing the desired end. [t seems to me that the
services of the Council must be of such a
quality that they can be sold on their merits,
if they are going to accomplish their pur-
pose. I think that an organized campaign on
the latter basis will be profitable.

The suggestions on how the Council can
help those who are already “safety-conscious”
point the way to improvement in the quality
of our service. The replics received from the
Southern Appalachian coal mining men were
particularly commendable for interest dis-

ADJOURNMENT
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played and constructive ideas offered along
this line.

Me. P. A. Grady, in his reply, points out
something which [ consider to be partice-
larly fundamental. He admits that the Cotn-
cil stimulates interest among head officials
who are already safety-minded, but deplores §
the lack of up-to-date material for stimulat-
ing interest among the workmen. 1 think
he is voicing a very real need, because to be
of the highest quality and sufficiently varied, 3
posters and slogans must be produced ‘on an 't
industry-wide scale, T suggest that the Cowm-
cil could profitably sponsor an annual poster &
and slogan contest for worknren, assistant |
foremen, and safety inspectors who are the
persons in close daily touch with our hazard
and should, therefore, be hest able to supply |
such ideas.
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own (Chairman), Frit icati i
Tne Rast Wy ))Ie, I\x;{n:jm-l’ublwatmns, Inc., Chicago, Ill,

Edwards Paper Co., Port Edwards, Wis.
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1i cach member company would contribute §
one good idea—slogan, poster, or briefly 1
written article—each year, that alone woud
provide a large supply of timely items from
which busy safety engineers and safety mag-
azine editors could make selections
adaptations for their own use.

Another suggestion is embodied in a reply
what T want to quote: “You cannot brng
tie Congress to the men, hut the men
go to the Congress can certainly bring som
thing back to the men under them.” Tt conws}
from an executive who sends 2 number of his 3l
foremen, as well as safety inspectors, to the}
Congress each year. It is, I think, one of the
maost effective ways of beneliting from mese3
bership in the Council. R

Another suggestion implicit in one of e
replies was that the Mining Section m
prafit from a study of the activities of %0
of the other sections of the National
Council,
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ing: D, B, CHaNT, Secretary-Enginecr, Ontario Pulp and Paper Makers’ Safety Asso-
ﬂon, Toronto, Ontario, Canada, and General Chairman, Paper and Pulp Section, NSC.

HAIRMAN CHANT: I am happy to
many of you present at this Thirtieth
Safety Congress.

ings. One of those is especially set up for
members who are interested in paper prod-
ucts and paper specialties manufacturing; the
other is for those interested in pulpwood log-
ging operations. Wednesday is a completely
open day. On Thursday we have our annual
Section Luncheon, followed by the final ses-
sion. The presentation of the trophies for the
Section’s safety contest will, as usual, be

made on Thursday afternoon following the
luncheon,

program this year is somewhat less
d complete than in previous years, We
fet that we have at previous Congresses
tried to accomplish too much as a
and that because of the number of
and the number of papers, many of
R¥ection members were prevented from
proceedings of other Sections or of
il as a whole which they would
to attend and from which they
. obtained great henefit. So this
RO program is shorter, Tomorrow
we have two separate group meet-

(The General Chairman then presented his
“Progress Report of Section Activities,”
briefly reviewing the year, and mentioning

the good work of the many Sectional Com-
mittees.)
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R, Assistant to Manager, Personnel "

f rized as follows :

E He is interested in the welfare of his men
being interested in them, obviously
8 them to perform their work without

g

feels an obligation to the community
squally obviously, wishes his employees
operate as not to hring unnecessary risk
e community in which they work.

 Bxidentally, this makes for good customer
ED to equipment or personuel through

results in added costs. Fle is inter-
I profits,

g employee who is interested in operat-
[ mfely is also interested in aperating cffi-
y. The employee who is interested in
ing efficiently is interested in his equip-
man who is interested in his equip-
# the man who will offer suggestions as
fimgcovements. Improvements mean in-
™ profits as well as increased safety,

n first I became interested in safety,
woul insurance costs were rather ap-
. as 2 result of having had our insur-
I aremiums doubled. In the following five
costs have heen reduced well below the
figure. Over the same period, our
obile accidents have been reduced from
imately one a vehicle per year to onc-
maccident a vehicle per year. Compen-
injuries for the same length of time
been reduced until they are about one-
what they were. Although we are hav-
half the accidents today, our insur-
wsts have only been reduced one-third,
fsnce reductions of insurance premivms
ed by a certain mininmmm beyond
charges cannot be reduced, we must
look further afield for othere hene-
ich are the result of safer operation.

b

1. Employee Morale

oyee morale is of primary concern to
wecutive,. Low morale goes further to
Pmaking of a concern than any other
factor, for unless employees are loyal
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Why Company Executives Are Interested in Safety
. By J. G. SINCLAIR
’ Division Manager, Shell Oil Company, Incorporated, Chicago

and believe in their company and its future,
the organization cannot realize its full possi-
bilitics. Primarily, employee morale depends
upon conditions of employment, salary and
wage scales, quality of product, equipment

provided the men, and general working con-
ditions,

But in addition, it is necessary that thought
be given to safety as a huilder of morale,
When consideration is given to the records of
corporations  with good eniployee morale,
almost invariably it is found that these com-
panies have good safety records. It scems to
follow that a high morale among employees
results in a good safety record,

Usually, a safe worker is found to be an
employee with interest and pride in his work.
Whether the man is driving a truck, han-
dling or dispensing gasoline, building, re-
pairing, and installing equipment, or working
in an office, safe performance of his job is
part of his duties. If he has pride in his job,
it naturally follows that he will perform the
work i as fine a manner as possible, which
in adddition means as safely as possible.

2. Economic Welfare

An executive is intcrested in safety be-
cause it has a very imortant hearing on the
economic  welfare of his employees. This
questions has two sides: the humane and the
financial. In spite of what our men some-
times think of us, we are still human and we
no more wish to see our men hurt than they
do themseclves. We have all suffered some
form of disability at onc time or another, and
it is never a pleasant thing in retrospect. If
through our adherence to safe practice, we
can prevent injuries we feel that almost any
expense incurred would be well repaid,

In addition, there is the economic loss to
the emplayee. No noney was ever made out
of a compensation accident, Not only are
accidents costly in dollars, time, medical bills
and physical fitness, but also they affect a
man’s standing in his community, with his
fellow employees, and with his employer. The
man has lost wages--the company has lost
his services. Almost invariably this results in
the hiring of a temporary workman to fill his
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wmmarized as follows:

He is interested in the welfare of his men
wd, being interested in them, obviously
vishes them to perform their work without

jury,
§ He feels an obligation to the community
Bw, equally obviously, wishes his employecs

%0 operate as not to bring unnecessary risk
W the community in which they work.

o Icidentally, this makes for good customer

Bations,

Damages to cquipment or personnel through
Wary results in added costs. e is inter-
o in profits.

: The employce who is interested in operat-
safely is also interested in operating cfli-
ly. The employee who is interested in
mting efficiently is interested in his equip-
The man who is interested in his equip-
is the man who will offer suggestions as
improvements. Improvements mean iu-
d profits as well as increased safety.

When first [ became interested in safety,
P annal insurance costs were rather ap-
B, s a result of having had our insur-
premiums doubled. In the following five
M, costs have been reduced well below the
al figure. Over the same period, our
obile accidents have been reduced from
mimately one a vehicle per year to one-
an aceident a vehicle per year. Compen-
injuries’ for the same length of time

reduced until they are about one-
of what they were, Although we are hav-
we-half the accidents today, our insur-
eosts have only heen reduced onc-third,
smce reductions of insurance premiums
Prerned by a certain mininmum bheyond
charges cannot he reduced, we must

look further afield for othere hene-
ich are the result of safer operation,

L. Employee Morale

o7ee morale is of primary concern to

xecutive. Low morale goes further to
Mimking of a concern than any other
Rhcbor, for unless employees are loyal
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) ses

Why Company Executives Are Interested in Safety
; By J. G. SINCLAIR
' Division Manager, Shell Oil Company, Incorporated, Chicago

and helieve in their company and its future,
the organization cannot realize its full possi-
bilities. Primarily, employee morale depends
upon conditions of employment, salary and
wage scales, quality of product, equipment

provided the men, and general working con-
ditions,

But in addition, it is necessary that thought
be given to safety as a builder of morale,
When consideration is given to the records of
corporations with good employee morale,
almost invariably it is found that these com-
pavies have good safety records. It scems to
follow that a high morale among employees
results in a good safety record.

Usually, a safe worker is found to be an
emplayee with interest and pride in his work,
Whether the man is driving a truck, han-
dling or dispensing gasoline, building, re-
pairing, and installing equipment, or working
in an office, safe performance of his joh is
part of his duties, If he has pride in his job,
it naturaily follows that he will perform the
work in as fine a manner as possible, which
in adddition means as safely as possible.

2, Economic Welfare

An executive is interested in safety be-
cause it has a very important hearing on the
economic welfare of his employees. This
questions has two sides: the humane and the
financial. In spite of what our men some-
times think of us, we are still human and we
no more wish to see our men hurt than they
do themsclves, We have all suffered some
form of disability at one time or another, and
it is never a pleasant thing in retrospect. If
through our adherence to safe practice, we
can prevent injuries we fecl that almost any
expense incurred would he well repaid.

In addition, there is the economic loss to
the employee, No moncy was ever made out
of a compensation accident. Not only are
accidents costly in dollars, time, medical bills
and physical fitness, but also they affect a
man’s standing in his community, with his
fellow employees, and with his employer, The
man has lost wages—the company has lost
his services. Almost invariably this results in
the hiring of a temporary workman to fill his




586 i

Kk on the job, because acc?rd-
releases from the American
tiem, it is disastrous to turn
he joh who is full of sul-

allow them bac
ing to the \atc.
Medical Associa
a man loose on t
fanilamide.
i been to
. LYONS: My practice has >
kaf them bring a certificate from t:lc ‘;::‘)]'c
sician that treated them, and then I pl
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im i ihed it, and,
i 1 ask him if he has prescr! ,
‘i](“:oani(mw tong. After 1 clear that point,
O.i(.' him to go back to work.

CHAIRMAN HIGHTOWER: I want to

thank the members of t\)e panel for ‘:\:‘:
time and for the contribution they have:u e
to this discussion, and [ thank the group

your attention.

ADJOURNMENT
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Totecting the New O}?erator in the Power Press Industry—
Effective Training Methods

i By R. J. GREENLY
, Training Division, Carnegie-Illinois Steel Corpomﬁon, Pittsburgh, Pa.

Are accidents really a serious i i
e v press sy p;;oblcm in Tl.ns 1s not surprising in view of the many
T press in u know the studies which usually show that accident
o I:stesy,;,: or 30‘: ,:,,?u]d not be ;-ates during first year of employment are at
today. industria accidents Ieast twice the rates for subs
nu};:n ::; :g a m,ir lf“y m'nl.li on dollars in yVe must conclude, therefore, tel?z:lteztxry:tr;'
ch u ty. k e additional cost due inexperienced men are largely rcsponsibld.:
pit e ; o the removal from produc- fo.r the recent disproportionate rise in indus-
o wgrkcrs wgul d add greatly to trial accidents, This conclusion suggests that
o :;"s It is undeniab| e that a large substantial results can be obtained from con-
o  unnecessary loss is due to accl. ccn‘trated safety promotion among this high.
ving new employees, The f gures  accident group of workers. o

N. S. MILiLER, Stewart-Warner Corp., Chicago, 111 H - A
Publicity Committ —-EIV S. Puiup (C“)hai , ‘)g R C & Brass Co., Inc, I % During the last year, accidental A
N :c;{ y Committee—C. S. LIPS rman), Revere Copper L - . ) ~; industry have been incr'easing ata i aclue to the answer to this problem lies
. X X recent stud ;
Forp CrarLToN, Edison General Electric Appliance Co., Inc., Chicago, Iil # f' fast as should be expected from  Council. In one i};rdl:nyt e ational Safety
u number of employees. During  which figures are a:ra?;_blthe (})]nly one Jor
able—the principal

H. A. McDonauwp, Erie Forge Co., Erie, Pa.
Safety Instruction Card Committee—C. A. DEMonce (Chairman), Kelsey Hayes ¥
E-X

Co., Detroit, Mich.
E. E. Greene, Timken Roller Bearing Co., Canton, Ohio.
A. H. Prrirrer, Harnischfeger Corp., Milwaukee, Wis,

duths were y
\ P 10 per cent over 1939 i
. e Ul over » cause of accidents amon i
e ;n6mpaer;ufca:ttltt:rn£go mqus- was found to be the disrcggarfixgt? glesl:i:?:ti?nm
5 Tollowed e o . ttst-tlme A.mong new employees, however, the prins:
~ bnexpecien o pa e;n as  cipal causes were (1) deficient lm};wled e of
2 major sonee o1 accﬁ::t:le:;g safe prac:]ices and (2) lack of skill gl‘his
suggests that the new men we y
to be safe workers, re mot prepared

*Past General Chairman .
tAs elected by delegates in Congress Session.
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at hand and the couperation of the produc-
tion department.

4. All materials going into the repair of a
punch press must he of the best, n!akmg st;re
that the proper grade of bronze is used for
bearings and determine whether a  part
should be hardened or not.

5. Check over the lubrication system a:nd
in places where theré are rapidly movn;‘g
parts or where there is a doubt as to t.le
proper lubrication, change over and use oil.
1t has been found beneficial in many cases t0
install one-shot lubrication systems which
have proven to be very effective.

ADJOURNMENT

30th National Safety Congress

6. Have your safety supervisor or foreman
in authority sign the inspection blapks after
the foreman of the machinery mam.tcn:«mcn:l
department has signed them. Ipspcctxc_m a
maintenance of punch presses 1s too u‘npmj-
tant to take any chances on not having 1t
done properly.

7. Have all electrical work done by quali-
fied electricians.
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8. Try out the punch press after it has

. : it
been repaired and h.avc the foreman ®
assistant foreman satisfied that the machﬂ!e
is in good, safe working condition and is
ready to be used.
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The Use, Cost and Preparation of Film Slides for
Safety Work ‘
By J. L. McNEALY

Department, Columbus & Southern Ohio Electricl

The sccond type of slide is a positive blad
and white slide. In this case the blacks swl}
whites are not reversed but are in the correty]
relationship with one another. .

This is somewhat better when there anft
persons in the scene, In many cases the pe
ple are recognizable and this always
additional interest to the scene,

The cdst of this slide is approximat@ -
7 cents each. The same base material is U
as in the case of the negative slide, plus a bty
amount of material required to convert

negative into a positive film.

From black and white positives slides,
next step is toward a more finished prodetiy
This finished product heing slides in oo
Colored slides have many advantages. ¥
grain is absent, there is inclined tobe &
eroptical effect which enhances the p
tive and gives an effect of solidity or

In this case the persons are easily
nizable, the wires are clear and distinct,
also the absence of rubber protective @
ment is clear.

Many are unfamiliar with poison iry. B
this case you can show them what it
like without fear of becoming poi

Or you may want to stress the valoe
taining your eyesight. Use your
protect your eyes so that you can stitl
pictures such as these.

Co., Columbus, o‘“ ]

Purchasing

1 am going to discuss film slides, not glass
alides. I intend to give you a brief idea of a
simple and inexpensive way whereby any or-
ganization, be it large or small, can effec-
tively transmit by means of pictures any
safety idea to any group regardless of its size.
This method is well within the means of the
smaljest organization and requires no elabo-
rate or expensive equipment.

First, let us consider the physical aspects of
these slides. They are prepared from 35 mm.
film, and are cut to size and mounted in card-
board holders approximately 2 inches by
2 inches. Some are prepared in black and
white and some in color.

The first type is the simplest and most in-
expensive. It is nothing more than a nega-
tive projected on the screen. In this case the
image is reversed, the blacks are white and
the whites are black. This type is consider-
ahly limited in scope and when projected to
any size, its clarity is lost through the inher-
ent grain of the film. However, in cases
where persons are not included in the film it
will suffice to illustrate the point that you de-
sire to get across to your men.

This flm can be purchased for approxi-
mately 90 cents for 36 exposures, develop-
ment and mounting approximately 55 cents,
making a net cost of approximately 4 cents
per slide.

ol

Les S. Bowoen, General Safety Chairman, Ohio 3 ¢

Public Utilities Section

hi'I:Le tcl;wst of colared slides is considerahly
mf] Olf" r‘zm for ﬂje.prcviuus type of slides. A
im containing 18 exposures will cost

8. aproximately $2.50, which price, however

e s
Thlil;dcs zll processing and mounting in slides
. mah'es cach slide cost approximately 14'

5, W ich, considering the superior prod-
wt, 18 well worth the cost,

Now let us consider

il b vt the equipment that

. '21:“ fgst gcce of equipment needed will be
b as [ittle 4"’5‘:51‘.2‘3’32 t 1 bﬁ e
. o as high as you
h;rfea:o go, $200 or more if you wish toygo
- $35. or example, the camera that I use
s, I} has a reasonably “fast” lens and
.dctept d!als and knobs to cause me to sto
thtthmk just hqw to use it each time I atIj
o 'tq take a picture. It's a well built cam-
plain {\mcrlcan throughout, hut if it i
d right it will give good resul'ts. *

%i wﬂl;‘ your camera there are many
ﬁmeiirst :t’ are ayailable: flash guns,
it ';u ripodds, light meters and other
o oo merous to mention. However,
¢ just starting, leave the gndgc!;

and stick to pic i
P picture taking; gadgets

m 3 -
! ‘::xtpple_ce of equipment required is a
e m. $)Ggowctors range in price from
t » and I presume you can go
er if you care to do so, &

m . .
\ x;lext pg.'ce of equipment required will
‘ €en. dcreens range in price from $6

. Ten to twel i
beadog screm.ve dollars will purchase a

xreep is desirable i
able, yet if necessary ¢
can be projected on the wall, rl-)im:?

Director of Safety Education, Public

tre are large numbers of men—and
ea-—whose sales resistance to the acci

MQson rdFa has yet to be broker;
] boar reaction to the lecture, to the
N -“hrd, to the poster, to the pam-
! e classroom, is one of general in-

3

3 the wall coloring will detract from col-

003
:re(ll slides and therefore, although the wall
an be used, a screen is recommended

mnI:Jn‘\;.:.‘,we have brigﬂy given you the idea of
fln ~h es and equipment required. et us
see what the t9tnl minimum cost will he for
)\::::’h :)qﬂstart ;llustraﬁng‘ your safety talks

/ ictures of yonr wmen, you ing con-
ditions, your hazard your Mo o o

) zards and your ideas i

and wrong ways of doing work. of right

First, a camera

Scc'ond, a projector $:3058

Third, a screen 8‘00
Total $35.00

Now let us assume, for sake
1 s of ar,

;i;z:' )"1(‘)}:1 will have 24 safety tnectig:;m pr::tr'
ye r. ’ en the spread of your equipment cost
pe;- nic :t year would be approximately $1.48
per m ing. Let us assume you will shc')w
fo: sl!:lles per mecting. This would be $1.40
meds_ tdes, making a total cost of $2.48 1;cr

ceting. And I believe $2.48 is withi
reach of every company, i the

mm‘:od(:hi l:.;;zr :ntul’:-mulrs going around the
] efiect that I have ne
take into consideration the time im(g)‘l?::ttie(?i ©

im,:lc‘),]‘::d :sb::ue, 1 ha'v:c not included the time
cure your ﬁ?t?xi%sa:l:gen;{' cass. e
: v ound on your reg-
;:L::-: dauthles. You will see an unsafe );ondi‘;ieogn
Yo“, at laza'l‘rd there, and you will snap them,
oy then have the slide prepared and
read arloe ;mc next safety meeting, together
iR “hx ftat:on on the evils of connect-
e hot fine to the bottom of a cutout :
. wd:f\wwe practice of not using rubbet"
ention, And what o e oy merous to
v i w [{ "

:;_ecause you will be showing you'r nugm:t c(:r:ir'
tons that they will recognize as their own "

Home. .
ome-Made Movies in Public Utility Work
By JOHN M. ORTS

Service Corporation, Newark, N J

:l}:fference. They just don't carel And it is
fols group, .who, in the main, are responsible
r our accidents and to whom we have to

dCVOtC par UCU‘al attC||t|0|| a"d per SOIIa' treat-
ment.
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i i tages now
iti t desirable on the higher vo v
lt:c;i:\gfe\].voritd with rubber protective devices.

ibili blishing at
. It offers the possibility pf esta

a :igher voltage the divndlng line between
lines which can be worked with r.ul.)ber pro-
tcct}vc equipment and those requiring Wi
insulated tools.

1. Tt pravides protection to th; wn_rkcr lx1n
case of accidental contact by isolating the
worker from ground.

2. Tt offers additional insulation on poorly
insulated or grounded structures.

3. It provides additional insulation where
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Safe Use of Refrigerants
By H. H. SCHRENK

Chief Chemist, Health Division, Bureau of Mines, Pittsburgh, Pa.
The properties of refrigerants may be the toxicity, fire, and explosion hazards
broadly classified into three .main.groups:
(1) Those important for refnger?tlon; 2)
those significant from the standpoint of con-
fining the refrigerant; and (3) those that be-
come important if the rc_fngerant escapes
from the machine or container,

The first group of properties, such as latent
heat of vaporization, speciﬁs: heat of vapor,
specific heat of liquid, etc,, 1 not c‘onslder'cd
to be directly related to safety and is not dis-
cussed here, o

The second group—those prdperties 1m-
portant in confining the refrigerants——has
particular significance because it relates to
“built-in” safety. This is emphasized hecau.fe
it is helieved that the soundest procedqre in
designing equipment is to give due considera-

tion to both the health and safety hazards
likely to be associated with it. Furthermore,

stability, (2) corrosiveness, . “
point, (4) pressure develnp«_?d in the syste
(5) warning odor or irritation, and (6)
of detection.

The third group includes such prog
as toxicity (of co‘mpouqd and deco --.-
products), irritating action, and expio

tried as refrigerants, but the numbes
gives a list of refrigerants that are ¢

Mechanical Refrigeration B9-1939.)

The compounds are listed in fowt
groups: (1) Miscellancous, (2) M
bons of the methane series, (3) ch

controlled as long as the refrigerant is com=4

ties of this group are-(l);
fined. Some properties o o g

Many substances have been suggested Qi

more or less extensively is limited. (Tl

in the American Standard Safety
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Table 1.—List of Common Refrigerants
. Name Formula Mol. wt.
AMION .. e NH, 17.03
Grbon dioxide .......... it CO, 44.01
Methyl formate . ......ooovieiieee HCOOCH, 60.05
Sfur dioxide ...t SO, 64.06
AREhAne C,Ha 30.07
Bropane ... CGH. 44,08
BIANE o C.H,, 58.12
bobutane ... (CH,),CH 58.12
Methyl chloride .. ..ooovine o e CH,C! 50.49
Byl chloride ...oovvneviiin e C,H,CI 64.52
Dichloromethane (Carrene No. 1).........oovvivneoonne . Cr~,Cl, 8494
Dichloroethylene ...... ......oouiviiiiiii G 1.Cy, 96.92
Dichloromonofluoromethane ( Freon-21) ....................... CIH.CL,F 102,93
13 Dichlorodifiuoromethane (Freon-12) .................. e CCLF, 120.92
Trichloromonofluoromethane (Freon-11) ...................... CCLF 137.38
Dhlorotetrafluoroethane (Freon-114) ..................... . C,CL,F, 17093

:’ Mdrocarbons, and (4) chlorofluorohydrocar-
W compounds,

A Molecular weights are given because of
e relationship to weight of gas per unit
{ me. The molecular weight of air calcu-
gt=d upon the basis of its composition is ap-
imately 29, Any gas having a molecular
eht less than this is lighter than air, and
gas with a higher molecular weight is
ier than air. Expressing it another way,
higher the molecular weight the less gas
Plrmed per unit of weight ; that is, 1 pound
M ammonia will produce about 23 cubic feet
@s at 25° C, and 760 mm, while 1 pound
M Freon-114 will produce 2.3 cubic feet of

LIl 2 gives some properties of refriger-
that are significant in connection with
ing them in a mechanical system.

ke refrigerants listed are arranged in
with decreasing boiling point,
in general, tends to parallel the pres-
tloped in the system. Materials sujt-
B ® withstand such pressure must be
a8 the greater the pressure the great-
MR ponsibility of leaks, as well as rupture
and joints, Compounds having low
a points operate at pressures exceeding

atmospheric on hoth high-and low-pressure
sides, and all leaks are outward. Those with
high boiling points may operate on a nega-
tive pressure on both high and low side, or
only on the low side. Should leaks occur, the
escape of refrigerant would be much slower
than for those compounds that have a low
boiling point and are gases at ordinary room
temperature and pressure., Prevention of
leaks is necessary, not only hecause of hazard
to health and safety hut also to overcome
operation difficulties,

Corrosiveness is one of the most important
properties of refrigerants, not only from the
standpoint of safety but also of operation.
It is not surprising, therefore, that virtually
all the common refrigerants are non-corro-
sive, particularly in the absence of moisture.
Ammonia will attack copper and brass, but
apparently even these metals will stand up in
piston rings, rods, and bearings that are pro-
tected by an oil film. Aqua ammonia has
virtually no effect on steel or iron pipe. Al-
though noncorrosive when dry, sulfur dioxide
is quite reactive in the presence of moisture,

The halogenated hydrocarbons containing
either chlorine or fluorine, or both, in gener-
al have low corrosiveness even in the pres-
ence of moisture, the fluorine derivatives
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keep in step. Particularly they should learn
to respect the “paint of application” of the
cutting clements of the machine that is doing
the work.

Typical machine accidents from our own
experience with these machines confirm the
statistics alrcady quoted: namely, the per-
centage of permanent injuries is the greatest
when accidents involve machines.

An analysis was made to determine the
contributing causes of twelve typical acci-
dents involving 462 days of lost time and, in
addition, heavy penalties hecause of the loss
of a hand and one and one-half fingers. Of
these accidents

7--were in conrection with the regular
operation of the machine.

5—while adjusting or repairing it.
2 resulted from improper tool used.
3—from an improper method.
1—included a dangerous procedure.
2 —the block of ice was broken.
3—the man slipped.

4—faiture of the process.

8 out of 10 injuries could have been avoided
if the man who was hurt had paid atten-
tion to what he was doing.

In 12 of them the machine was runiing.

In each case no accident would have oc-
curred had the injured kept in mind the sim-
plest of instructions and acted accordingly. In
each case the machine and its saws or picks
were still running which definitely increased
the seriousness of the accident. Possibly the
single cause would he heedlessness.

Even if the machine were not properly
guarded and even if it had not stopped run-
ning. the workman might easily have avoided
being hurt if he had paid attention to the con-
ditions around him even if that meant a
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slight interval to permit a condition to de-
velop in which he could work safely, These
dangerous habits can be eliminated ; the acci-
dents resulting from the normal hazards of
the work can be reduced to a minimum  an
the men save themselves from painful and
many times disabling injuries by keeping in
mind and following these instructions:

1. Do not operate any power-driven ice §
processing machine unless you have been in- §
structed in its use.

2. See that all safeguards are in plate.
Wear the proper protective clothing, and use
all the protective equipment provided,

3. When handling ice into the machine, use
the proper tools. It is dangerous to kick or
shove ice blocks into a machine with your
feet or hands.

4. Never put your hands into a saw-type }
cubing machine; never attempt to remove §
cubes with your hands while the saws are ]
motion.

5. Always stop any machine before remov=
ing refuse ice; then use a stick or an ice pick
to clear away the ice. 3

6. Before oiling a power-driven maching
and before making adjustments or repairs, §
always lock the disconnecting switch in e
clectric circuit. When the work is completed, 3
before removing the lock, see that all tools
have been removed from the machine F
that all safeguards are in place.

7. Keep the floor about the machine free ‘
loose ice and stumbling hazards.

8. Before leaving a power-driven ma
always turn off the power and wait until
has stopped running.

These instructions are available on Safey!
Instruction Card No. 490 published by ¢
Safety Council. Hand them to the men call
upon to do this work when they are
assigned to the job.
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Lest We

AIRMAN Orrvir HoOPKINS, Supervisor of Safety,

U. S. Rubb‘d.

Forget

By M. A. CLARK

Manager,

As I look back a quarter of a cenﬁtugy ‘?:r(:
review our attitude toward safety, I find t e
are four periods. The first was .the very'a“d
definite and small amount of mte;;CStthose
thought of safety developed onlyd y oS
few brave souls who had the crusader sxf) the':
The next period undoubtedly was that o [ he
definite crusaders, and we went Qut wss;ve
lot of enthusiasm and hop.e and desire tnh ave
our fellow man from injury and deat ©
cause we helieved, or at Ie;}st gave a.ppi:\.
ance of belief, that we were interested in him
as a human being.

At that time, every speaker pnrtmysd t}\t
hushand and father leaving fm: work in the
morning with the wife and children wtvamtl,\g
on the doorstep, waving gondby.e with the
prayer that he come back to th(‘l’:‘l in the s}';xamck
condition that night. He musn’t come bac
with mangled limbs or be brought home ona
stretcher. Of course, it was all cxaggera;on.
No wife and children ever v'vnved Dad o hto
work on a cold winter morning. Perhaps t ‘:‘X
were all glad he was gone, thc‘ old crab.
But the very exaggeration was mtende‘d to
create emotion which would cause peofp eto
rise up and develop this great mission ot acci-
dent prevention, and it was worthwhile.

Then came the next period, th? rational
one, when we began to preach accldeljt pre-
vention on the basis of the economic los(si
through lack of safety. We usgd figures aal:
statistics to show the cost of insurance, the
terrible loss in industry, to the wage earncr,

Detroit
Industrial and Public Relations, U. S. Rubber Company,

to the whole economic system, hecause of re-

duction and elimination of production thrn:: ]
accidents, and because of C(T:(})‘e’r;‘;ahonac ;

i i heen avoided. There, agaif,
which might have e de

. . ethaclk, op g .
voted people, who in spite of every s the JEE®30e our responsibility by attempting to

a sound contribution was made

still worked for men. In approaching

situation today, I have use(‘i as the Slg'm“ d. 3
my short address to you, Lest We | Z;glet.d )
that in a new era of safety we are minglu :

all types of preceding safety efforts,

the third. 1 am wm\dk-ri!\g.
if we haven't possibly, in the last phase

that there must be some sort of proof {o .
tify expenditures for safety work,_bt‘lt )
der too, if we haven't erred a h‘tte m
statistics in side-stem.)ing and being a

bit on the dishonest side.

am well aware of the splendid re
th:t have been made al.l over thF country
the great reducti(ms_m fost time am
but I am wondering if we have not
together too prone to call .thc lost h‘meh
dent only that accident which compe ;
dividual to be absolutely away from ;
of employment. We'have .'not h"did:u
that the lost time accident is the acci
prevents a man from carrying on his

Rubber Section

work in a normal way. The fact that we may
take an individual, who has met with an acci-
dept on a particular machine, and have found
2ane-handed job for him, does not ahsolye us
from the moral untruth which we are so
willing to accept.

Have we not, in most cases, accepted sta-
tistics and figures as being the goal rather
than merely a guide? I am inclined to think
that from here on, whether we like it or not,
e must be guided in our safety work, not
merely by the thing that happened, but hy all

conditions which caused the happening.

¢ must recognize that when an individual

R annot continue to work in a regular way at

¥s fegular job, it is as much a lost time acci-

dent as if we were paying compensation, Let
g » admit that, at least to ourselves,

Industry of itself has created an active
Prankcnstcin, a2 monster which frequently
A T out of control, and within that Franken-
4 *tin in our own particular industry, we have
e juggernauts of production still getting out
o control, Apparently we have not faced the

that we created these conditions, and it
# moral responsibility to see that these jug-
Krmauts are controlled and that we cannot

ove that individuals suffer their accidents
¥ their own carelessnesses.

Sometimes, T am inclined to helieve that 1

samronally, as an example, have heen ton

T.et us forget the value of the first am{'m- 4
ond. and not he unmindful of the results 3
' as [ talk to you, 4
of
this situation, been devoti‘ng too much t;n;:;
statistics and too little time to the rea “.
and doing something ahof.xt it T real||z'e ool
there must be an accounting and I realize }

e to compare our statistical findings with
#ose of others and have been satisfied that
have made progress in comparison, rather
n taking the other point of view, never
_ing what the other fellow has, never
nding how honest or dishonest the statis-
s might be. Let us find out what everyone
Take the best and put it in operation.

24 Hours of Safety

Again, do we accept this safety job when
R ting the card at 8:00 in the morning, and

relinquish the safety job when we leave
$200 at night? Possibly we all know, but
ionally I think we forget, that a safety

m is operating 24 hours a day, 7 days
and when we accept an assigned re-
ility as a safety supervisor, or in any
of safety work, we must accept it on
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the basis that this is a crusade. This is nof
a clock watching job. This job is never fin-
ished. T can’t possibly understand how we
can do a safety job if we never get back to
the plant at the add times of night or Sun-
days when the equipment is not operating
as well as when the thing is in full blast and
everyone is tumbling over the other and it
is hard to find out what is wrong,

Do a Better Job

T agree that human heings must have va-
ricty. Otherwise, the mental activitjes will
atrophy. T agree that all work and no play
certainly can make Jack a dull boy. So too,
I can agree that this constant application of
our minds to safety can become routine and
monoton ws., But if we can accept our safety
responsib litics in the same light that we ac-
cept our }aith in our Maker, (and T am as-
suming that we are always conscious of
Divine Presence) we can accept it in the

spirit then that we are always conscious of
safety.

We are canscious that we must do a better
job than we are doing today and, “Lest We
Forget”, keep before our minds at all times
the nne golden rule, “Do for the other fellow
about what you would expect him to do for
vou.” Can we not always carry in cur
thoughts ton, that our fellow worker is 2 man
created in God's own image, and that you
and T must recognize that our lack of ac-
ceptance of responsibility for him can be
definitely a sin of omission, which may be

great or greater than the sins of commis-
sion ?

The time has long gone by when we can
pass the buck and say, “I placed an order
covering this job,” or “I told the foreman to
do it” We cannot evade the responsibility
which carries the authority with it that we
must get things done, although in the doing
of them sound judgment, sound common

sense, much cooperation and tact must be
used,

I sincerely trust that in your deliberations
throughout this entire safety conference, you
and I and all others will be conscious of the
fact that we have a definite responsibility to
safeguard our fellow workers,
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it is sometimes necessary to make substitu-
tions for solvents formerly used. Also, en-
tirely new processes or applications of sol-
vents may require the attention of the safety
engineer. If the plan of use comprises a
number of units for either hand or machine
application the construction of an experi-
mental unit is recommended prior to the
design of complete ventilation equipment.
The experimental unit can be cheaply con-
structed, using such materials as wallboard,
etc., to control the air currents. A damper
or other control should be used for varying
the amount of exhausted air. Using an in-
strument for measuring the vapor concentra-
tion, such a unit can be thoroughly tested
under actual operating conditions. Variables
such as air velocity, volume of air, location
and dimensions of inlet slots or openings can
be determrined.

It is recommended that the ventilation of
the experimental unit be such that the max-
jmum vapor concentration breathed by the
workmen does not cxceed 50 per cent of the
accepted maximum' safe concentration. For
example, the maximum safe concentration for
Benzol adopted by the American Standard
Association is 100 P.P.M. If the experiment-
al unit is designed so that the vapor concen-
tration breathed by the worker does not ex-
ceed 50 P.P.M. that leaves a safety factor to
allow for unforseen variables.

Even with well designed local ventilation
near the place of evaporation some of the
vapor will probably leak past the exhaust in-
let. Exhaust inlet openings at the floor level
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should he provided for removing this vapor.
The speaker has found that 10 per cent of
the total exhaust, including all local ventila-
tion, should be at the floor level.

Safety in the use of solvents requires 2
knowledge of the vapor concentration
workroom air. You are probably familiar
with the combustible gas indicator for testing
manholes, tanks, etc, to determine if an ex-
plosive mixture is present and if it is safe for
workmen to enter the tank. The indication
on the dial of this instrument is a warning

only concerning a passibility of acute poison- |

ing which is a narcosis or asphyxiation.
For chronic poisoning, the vapor concentra-
tions are far too low to
combustible gas indicator.
form of this instrument is the M.S.A. Ben-

20! indicator having a full scale reading of 3
1,000 P.P.M. and indicating 20 P.P.M. per }
division. When Benzol is used, this instree 3
ment is extremely valuable for determining 3

the vapor concentration in workroom air. It

has also been used with special calibration fory

vapors such as Toluol and Cyclohexane and
can probably be used

vapor. The instrument is very

In the prevention of chronic poisoning, it i# s

extremely important that periodic tests b

made of the workroom air especially during 3
various stages of operation and when any 4

changes are made in the ventilating equipe

ment or method of application of the solvent.d

be indicated on the 3
A more sensitive

for any combustible
useful a3
testing totally enclosed systems for incipiemtig
leaks around pipe flanges and pump gaskets,
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mentals, It is fatuous to belicve that preach-
ing alone will solve the problem. We may
delude ourselves with statistics, slogans and
platitudes and we may plead with the mo-
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. o. New Haven, Conn
artford Ra“m;’ldulc Iv'iinneapolis & Omaha & 1, problem is to so regulate the conduct
St. Paul, B ¥ the automobile driver and the operators
o the railroad train that each :may have
the privilege and opportunity to occupy the
ossing without contest from the other.
ltis a basic principle of law that where a
nilroad train and a person traveling on the
Kghway each approach a crossing at the
|me time, it is not the duty of the operators
¥ the train to stop the train, but in keeping
with the custom of the country it js the duty
#R¥ the traveler on the highway to stop and
Co,20B™ attempt to pass in front of the train.

# violation of this duty and the resultant
SR wtest for priority at the crossing is an
ierlying cause for grade crossing  acci-
bts.  Motorists must he brought to the
wlization of their obligation and responsi-
ity and the campaign of education must
be a flash-in-the-pan sporadic one. Tt
R acquite its effectiveness from constant
tion and follow-up. The rights and
of the highway traveler and the rail-
are reciprocal; each owes a duty to
other.

Louis, Mo. :
o Sy k Central System, New York, N. Y

‘0., Richmond, Va.
U)'Society of the U. S.,

and face the problem with an open mind,
willing to admit that the cure involves a
twal obligation in which the railroad, as
B well as the highway traveler, must play its
Rrt,
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‘ Grade Crossing Acciden
Safety Agent, New York Central System,

KFevery question of doubt at the railroad
ing were to be resolved on the side of
Y and the chance-taker who contests
right of occupancy of the crossing with
failroad train could be made to appre-
the futility of his course, the railroad
crossing problem would be one of
rather than of fact. This statement
¢ carry particular weight with those
® living in the middle western states
we realize that for the past few years
records of the Interstate Commerce
ission  show  that the four leading
in automobile grade crossing  acci-
are Illinois, Ohio, Indiana and Michi-
The chance-taker who is fortunate
Aot to be struck when he contests the
of occupancy of the crossing with the

New Y
Prm'ding:-—CH.As. E. Hiit, General
City. | | | y
i tion as
i Accident Situa
i Grade Crossing A

The I-Ilghwayby the Railroad Claim Department

By WM. J. HOLDEN

l “.&ict ( :]alm A ent New ! ork (:entl'al S stem Clevela!ld, 0.
4 Y i
’

ings i United States, &
i de crossings in the .
ere killed and gra ' : o The .
o 1949 ::;r‘:l'&;)g"n‘()l?p}::o‘:sing accidents a potential ac;:ilcn‘:’ e thmc‘:
4,500 in]u 1 T f 1941 880 there is one, \ o
' months o , : s o clieve
and for lg;cafl;sto:: 2,200 injured. primarily in Cduca:‘:;‘w:ys o o
N ximately 230,000 highway and education mus
There are appron i

train, 1s potentially as dangerous as his
less fortunate brother.

Now what about the railroad? It, too,
has certain duties and obligations. There
must he a co-ordination of effort between
the railroad and the highway travcler in
order to obtain satisfactory results, First
and foremost is the duty of the railroad to
sound proper and effective engine bell and
whistle signals for the highway crossing.
Almost invariably in crossing accidents it is
contended that this duty was not complied
with. Experience shows that the occasion is
comparatively rare when proper crossing
signals are not sounded, and yet it is difficult
to understan’ why we are met with so much
testimony “o the contrary in crossing acci-
dents. The necessity is such that those
charged with the responsibility should in-
sist upon a strict adherence to the obliga-
tion and sce that crossing signals are
sounded so that the last blast of the whistle
is drawn out until the crossing is reached.
The continuous signal extending up to the
Crossing is a vast improvement over the
ald two long and two short blasts of the
whistle which were usually finished a long
distance hefore the engine had reached the
crossing. A study is suggested with a view
to improving the tone and penetration of
the engine whistle and the possible use of
sound dircctors and whistle shields,

In the same connection, the practice of
lacating engine headlights in the center of
the engine hoiler or even lower rather than
on top of the boiler as is still the practice

. on some railroads, is recommended.

Then there is the duty to protect cross-
ings by proper and adequate means con-
sistent with the local situation and the
nature and volume of the railroad and high-
way traffic. Opinions vary as to the pre-
ferred type of crossing protection. There
are those, well versed jn the crossing acci-
dent problem, who have a predilection for
the manually operated crossing gates, op-
erated from a tower located at the crossing,
There is a definite favoritism for the me-
chanical type of protection. One perti-
nent observation is that there is too
much variety in the type of mechanical
crassing devices and a lack of standardiza-
tion in locating the devices at the cross-
ing. In the course of a hundred miles
One may encounter a half dozen or more




Safety Exposition Exhibitors

Alphabetical List of Exhibitors of Industrial Safety Equipment

Acme Protection Equipment Co., Inc., Pittsburgh, Pa.

Gas Masks, ITose Masks, Supplied Air Respirators.
A. 8, Aloe Co., St. Louis, Mo.

Manufacturers of Surgical, Hospital and Laboratory Equipment and Supplies.
American Abrasive Metals Co,, Irvington, N, J.

Safety Flooring, Treads,'Stair Treads, Abrasive Pp'nt.
American.LaFrance-Foamite Corp., Elmira, N. Y. .7

Fire Protection Equipment. 7
Anwrican Optical Co., Southbridge, Mass.

Head and Eye Protection Products, Safety Clothing.
American Safety Tank Co., Kansas City, Mo.

Automotive Fuel Supply Tanks.
Amtzen, Inc., Chicago, Ill. .

Emergency Ambulances and Stretcher Equipment. !
Automatic Canteen Co. of America, Chicago, IlL.

Confection and Bulk Carbonated Beverage Dispensing Machines.

Bauer & Black, Chicago, Iii. :
Manufacturers of First Aid Kits and Dressings.
Buwch & Lomb Optical Co., Rochester, N. Y.
Safety Goggles and Safety Goggle Lenses.
Boar Manufacturing Co., Rock Island, Ill.
Motor Vehicle Inspection and Correction Equipment.
The Boyer-Campbell Co., Detroit, Mich.
Industrial Safety Equipment.
Madley Washfountain Co., Milwaukee, Wis.
Washroom Equipment.
Bown Shoe Co., St. Louis, Mo.
Industrial Safety Shoes.

Senart R. Browne Manufacturing Co., New York, N. Y.
. Safety and Special Purpose Lights and Lamps.
Mialo Fire Appliance Corp., Buffalo, N. Y. |
Fire Extinguishers,
R H. Buhrke Co., Chicago, Ill.
Safety Equipment for Construction and Maintenance.
R D. Bullard Company, San Francisco, Calif.
Personal Protective Equipment.

Beroaghs Wellcome & Co. (U. S. A.) Inc., New York, N. Y.
First Aid Kits and Medical Equipment.

e Rubber Co., Taneytown, Md.
. Safety Soles for Shoes.
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Cardox Cory., Chicago, I‘ll.
Fire Extinguishing Systems.
icago Eye Shield Co., Chicago, I!l.
Chm;{scad ind Eye Protection Equipment.
H. Childs & Co., Inc., Pittsburgh, Pa.
Industrial Safety Shoes. . ON
land Overall Co., Cleveland, o.
The g::el::i‘ustrial Wark Clathing and Uniforms,
Coca-Cola Co., Atlanta, Ga.
Beverage Dispensing Equipment. N Y
bus McKinnon Chain Corp., Tonawanda, N. X.
Cdnx‘lloy Steel Sling Chains and Safety llq{o;'sts.
i i %k, N. J.
.O-Two Fire Equipment Co,, Ne_war » N.J.
¢ oPortable and Wheeled Type Fire Extinguishers.
M. E. Cunningham Co., Pittsburgh, Pa.
Safety Steel Stamps and Tools.

i Newark, N. J.
Emergency Equipment Co,, Inc., ]
D“il:irst Aid and Industrial Safety Equipment.
., Chicago, IlL
A Bi(li)x:lc:o;‘;ph Du:?icators and Mimeograph Brand Products.
ockson Corp., Detroit, Mich. )
P Head and Eye Protection Equipment,
C. B. Dolge Co., Westport, Conn.
ThaFloor Finishes, Disinfectants, and Hand Soaps.
ugas i i .
D Engineering Corp., C_lucago,
Fire Extinguishing Equipment. wi
afety Ladder Corp., Oshkosh, Wis.
Duo-Ssa'tfe::ryand Fire Ladders, and Laddcr.Sh.ocs. et
E. . du Pont de Nemours & Co., Inc,, Wilmington, .
’ .Neoprenc, Hand Cream and Cellulose Sponges.

i Y.
Elliott Service Co., New York, N. .
Promotion of Safety and Efficiency.
J. H. Emerson Co,, Cambridge, Mass.
The “Iron Lung.”

Employers Mutual Liability Insurance Co. of Wisconsin, Wausau, Wis.

Workmen’s Compensation, Fire and Casualty Insurance.
-Cell-O Corp., Detroit, Mich. .
B %ure Pak Paper Milk Containers.

Fairway Laboratories, I.nc., St. Louis, Mo.

Salt Tablets and Dlspenser;. N

., Elkhart, In

thl%lezmﬁé‘g?;&'aintenance Equipmer.lt and Compounds.
Ford Good Drivers League, Dmbom: Mich.

Good Driving Educational Campaign.
Franklin Research Co., Phihd.elphin, Pa.

Floor Maintenance Materials.

i it, Mich.
General Fire Truck Corp.,' Detroit,
mFire Extinguishers and Allied Products.

Safety Exposiiion Exhibitors

Great Stuff Products Co., Inc.,

Weset New York, N. J.
Industrial Hand Soaps,

Protective Creams, Dispensers.

' Hanovia Chemical & Manufacturing Co., Newark, N. J.
Sun Lamps and Ultraviolet Quartz Lamps for Every Purpose,
Harley Davidson Motor Co., Milwaukee, Wis.
Police Motorcycles and Related Equipment,
? Holcomb Safety Garment Co., Chicago, Il
Protective Clothing.
Hoof Products Co,, Chicago, Il

Motor Vehicle Speed Control Governors and Brake Eyes.
Hynson, Westcott & Dunning, Inc,, Baltimore, Md.
Mercurochrome First Aid Antiseptic,

Industrial Gloves Co., Danville, IIl.
Industrial Safety Clothing.
International Bueiness Machines Corp., New York, N. Y.
Electric Accounting Machines, Time Recording Devices.
International Shoe Co., St. Louis, Mo.
Hy-Test Safety Shoes.

~ Jukin Safety Appliance Co., Louisville, Ky.
‘ Safety Devices for Power Presses,
Justrite Manufacturing Co., Chicago, I11.
Safety Cans and Fittings, Electric Safety Lanterns,
Juvenile Wood Products, Inc,, Fort Wayne, Ind.
Automobile Seats for Babies,

I

Karel First Aid Supply Co., Chicago, IIL
' Industrial First Aid Supplies, Hospital Equipment.
eystone View Co., Meadville, Pa.

Industrial Visual Testing Equipment,

Walter Kidde & Co., Inc.,, New York, N. Y.
Fire Extinguishing Equipment,

The Kimball Safety Products Co., Cleveland, Ohio.
Industrial Safety Products.

. Wakter G. Legge Co.,, Inc.,, New York, N. Y.
Floor Polishes and General Flo

Lebigh Safety Shoe Co., Inc., Allentown, Pa.

" Leather and Rubber Industrial Safety Shoes.

Liderty Mutual Insurance Co., Boston, Mass,

‘ Compensation and Public Liability Insurance.

Ughtfoot Schultz Co., New York, N. Y.

~ Toilet Soaps for Industrial Washroom Use,

The Lima Cord Sole and Heel Co., Lima, Ohio.

* Non-Slip Soles and Heels,

or Maintenance Compounds,

. Bucwhyte Company, Kenosha, Wis. .
¢ Wire Rope, Braided Wire Rope Slings, and Alljed Products,
Baks and Fuller, Inc., Rochester, N, Y,

. Identification Cameras and Equipment.
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The Martinda:c Electric Co., Cleveland, Ohio.
Stretcher Cots, Safety Road Signs, Respirators for Non-Toxic Dusts.
Masury-Young Co., Boston, Mass.
Materials for Finishing and Maintaining Safe Floors.
Thom McAn Safety Shoe Co,, New York, N. Y.
Thom McAn Safety Shoes.
B. F. McDonald Co., Los Angeles, Calif,
Industrial Safety Equipment.
Medical Supply Co., Chicago, IiL .
First Aid Kits, Refills, Surgical Dressings and Pharmaceuticals.
Meifiex Products Co., Akron, Ohio, .
Industrial Safety Flooring, Steps Treads, Mats and Matting.
Mer-Kil Chemical Products Co., Chicago, nL.
Disinfectants, Germicides, Deodorants and Fungicides.
Metropolitan Life Insurance Co., New York, N. Y.
Life, Health, Accident, Pension and Group Insurance.
Milburn Co., Detroit, Mich.
Protective Creams for the Prevention of Occupational Skin Diseases.
Mine Safety Appliances Co,, Pittsburgh, Pa.
Safety Appliances and First Aid Materials.
Minnesota Mining and Manufacturing Co., St. Paul, Minn.
Reflective Sign Material.
Mir-O-Lits, Inc., Lincoln, Nebr.
Reflecting Traffic Signs.

National Conservation Bureau, New York, N. Y.
Safety Education, Traffic Enforcement and Industrial Material.
National Highway Supply Co., Chicago, I
Reflectorized Highway Traffic Signs.
Nationa! Photo Identity Corp., Chicago, n.
Monroe Double Action Identification Camera,
National Safety Council, Inc., Chicago, I
Posters, Burcau of Information, Research and Education Division. ~
National Society for the Prevention of Blindness, Inc., New York, N. Y.
Services and Education Materials on Preventing Industrial Eye Injuries.

Onox, Inc., San Francisco, Calif.
Prevention of Athlete’s Foot.
Owens-Corning Fiberglas Corp., Toledo, Ohio.
Glass Insulating and Sound-Absarbing Wools, Air Filters, Glass Textile Fibers

0. H. Packwood Manufacturing Co., St. Louis, Mo.
Safety Hand Soaps for Industrial Plant Use.
Panther-Panco Rubber Co., Inc., Chelsea, Mass.
Safety Soles and Heels.
The Patent Scaffolding Co., Chicago, IIL
Safety Ladders and Scaffolds.
The Phister Manufacturing Co., Cincinnati, Ohio. ’
Fire Extinguishers and Allied Equipment.

The Prosperity Co., Inc., Syracuse, N. Y.

Valves, Cylinders, Air Controls, Safety Controls for Presses. i

Sefety Exposition Exhibitors

‘ Protectoseal Co., Chicago, 111,
Safety Cans, Drum and Barrel Fittings.

‘Pulmosan Safety Equi
: pment Corp,,
Industrial Safety Equipmer?:.p Brooklyn, N. Y.
Pyren.e Manufacturing Co., Newark, N ]
Fire Protection Equipment. T
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Reec‘;v Wooden Sole Shoe Co., Columbus, Nebr
ooden Sole Safety Shoes, Boots and Sanzials.

Rose Manufacturi
f ng Co., Denver,
Industrial Safety Products. Coto.

Safety Clothi :
* Industri ng and Equipment Co., Cleveland, Ohio.

al Safety Clothing, Equi
i 2 » Fkquipment and Supplies.
Slfe% :?:gnlm,cgrl‘ge:llﬁuliest &PClo‘.! Inc.,, New York, N. Y.
ety Fioe She " Ins rance Publications and Reports
0., H '
Safety Shoes. clfiston, Mass.
, N'S“ f?lteel Scaffolds Co., Milwaukee, Wis.
- ca o.ld Equipment and Safety Ladders.
A IE: Salub?xfy & Co., Chicago, 1IN,
™ me.men s Rubber Protective Equipment,
SSangt.ary Institute of America, Chicago, Il
terilized Industrial Wiping Cloths,
LSIc,h:ader‘l Son, Brooklyn, N. Y
neumatic Power Press Sa‘et-. i i
4 fety Controi Devices,
‘thh_Flaaher Display Co., Wichita, Kans, e
™ nimated Direct Light and Reflectoriz c
Sealtex Co., Chicago, 1.
Self-Sticking Bandages.

:‘g:ln;f:fctuﬁng Cfo., Chicago, Il
¢ eguards for Head and Eye Protecti
ls;;uth & Son, Inc., Philadelphia, Pa rection
- ospital and Ambulance Cots, ]
Isnx:iencef Turbine Co., Hartford, Conn
;stn;l. Vacuum Cleaners and Dust Collection Equipment
A op-Sider Footwear Division, U. S. Rubber C :
et pener Fo 0., New York, N. Y.
d Safety Equipment C i
Industrial Safety Equipme‘:;; Chicago, Tn.
Scaffolding Co., Inc., Eva avi
oy . nsvill
Steel Scaflolds, Trestles, and Accec'sigfi.cs.
" e Signs, Inc., Denver, Colo.
s¢:c:|dent Prevention Signs and Tags
uty Manufacturing Co., Inc ica
Point of Operation Machine G.l;a(z;::ago, o

ed Warning Signs.

Indus

BN Tennant Co., Minneapolis, Minn.

: Bquipment and Suppl;
pplies f . )
Manufacturt s for Dry Cleaning Industrial F loors.

i ng Co.,
. Salety Steel Pipe Tools. Roxbury (Boston), Mase.




724 i 30th National Safety Congress

U. 8. Bureau of Mines, Washington, D. C.

U. S. Department of Labor, Washington, D. C.
Univis Lens Co., Tulca Division, Dayton, Ohio.

Eye Protection.

Wagner Electric Corp., St. Louis, Mo.

i Motors, Sangamo
Hydraulic Industrial Bridge Brake, Explosion-Proof Type Mo

Tachograph. .
Woeaver Manufacturing Co..' Springfield, Il
Vehicle Inspection Equipment.

i Y.
i ing Co., Long Island Cl.ty, .N.
we‘:’gd‘?g:cg?gthc Promotion of Sanitation.

F. H. Wheeler Manufacturing Co,, Chicago, 111

Industrial Safety Clothing.

iesman cturing Co., Dayton, Ohio. .
w PowerM Pa:‘e:f:Guards and Guide Pin Covers for Die Sets.

i Pa.
Willson Products, Inc,, Read.mg.
Personal Pro;ective Devices.

A

Accident Statistics:  Accident Cause Code in

Petroleum Indumtrr Panel Discussion, 583.585.

Accident Records—LEssential to Effective Acci-
dent Prevention (Forney), 253-256.

Cl'nazr}is%% Accident Responsibility. Discussion,

Compensation for Lost Time. Discussion, 558-559,

Discussion on Accidents to New and Old Em-

« ployees, 694-696, .
undamental Causes of Accidents. Panel Dis-
cussion, 77-95, _

vention-Minded Records (lmme[lz 108-111,

Records to Keep and How to Use Them (John-
son), 172-175,
Safety Blue Prints (Meinke), 644-645.
Absenteeism : What the Nurse Can Do fo Combat
Absenteeism Caused by Iliness and Injury

(Brehm), 176-180.

s, E. T.: What Contribution Can the Plant
Protection Man Make from the National De-
fense Aspects? 271-273.

‘Meronautical Section : Minutes, 253.261,

Kcers, 253

onautics: Accident Records—Essential to Ef-
fective Accident Prevention (Forney), 253-256.

Safety Begins on the Ground (Curtis), 256-258.
ety in Ground Operation Session, 253-261,

Safety Through Fire Prevention—in the Shop
Hangar, and at the Airport (Scarritt), 258-261,

also Construction Industr

Abers, E. B.: The Small Plant Boes a Big Safety
Job, 705.709

td, R, L.; Our Methods of Promoting Safety
' in Shoe Manufacturing, 431-433.
&en, Capt. J. U.: Airport and Cantonment Con-
struction, 335-338.
minum: Methods-of Preventing and Extinguish-
ing Metallic Fires (Borum), 65-66.
Ven;isl;tion and Exhaust Equipment (Harrold),

E ASS.E.-Engineering Section : Minutes, 263-267,
b Officers, 263-264,
Mmusl Meeting of Members, 13-27.
Asthrax, See Health Hazards. .
hltroni. T. O.: The Nurse’s Part in the Indus-
trial Relations Program, 165-168.
obile Industry, See Motor Vehicle Industry.

tive and Machine Shop Section: Minutes,
269-286

Officers, 269-271.

B

.R.g.: United Safety Co-operation by Amer-
iean Shipowners, 396.398.

» 1.t Presentation of National Safety
. Council Awar&s in the Rubber Section Safety
7.

, 29-34,
Capt, J.: Enforcement of Safety in the
Pt of Ne 0.

w York, 408-41

; t, E. S.: Presentation of National Safety
mcil Awards in Public Utilities Section
i y Contest, 612-614.
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: INDEX

Beese, C. W.: University Instructions in Safety,
238-243

Bentley, I.E,' G. :2An Effective Type of Safety Mett~
ing, -672,

Bigler, D. 1.: Emploa‘ee Health Education, 159.163.

BIalmsle:t!.5 75{. N.: The Petroleum Section Con-
test, .

Borum, W. H.: Methods of Preventing and Ex-
tinguishiﬁg Metallic Fires, 65-68,

Bouton, E. M.: Safety in the Design and Con-
striuetion of Elevators, 55-58. .

Boy Scouts: What the Boy Scout Organization is
Daing to Prevent Trespassing Upon Railroads
(Mitls), 665-666.

Brandabur, Dr. ), J.: Effective Industrial Health
Education, 149-151, .

Braun, F. W.: Review of Paper and Pulp Acci-
dent Experience, 508-510,

Breathing Apparatys: Getting Workmen to Wear
Respirators A1 Day in Hot Weather in a
Foundry. »inel Discussion, 451.452,

Personal esyinlory Protective Equipment
sSterner,, 43-47.
Breeland, A" W.: Employee Inspections, 617-618.
Qualifications of Welders, 617.618.

Brehm, Dr, P. A.: What the Nurse Can Do to
Combat Absenteeism Caused by Iliness and
Injury, 176-180.

Brekelbaum, E. C.: Safety in the Training of Elec-
tric Welders, 52.54,

Brown, J. T.: How to Interest the Employee in

Your Safsty Program, 676-678
Bullock, R, : Handling Equipment, 638-639,
Buol;lioc.nk.: The Turnpike Serves the Nation,

-332.

Bush, A. J.: Industry's Responsibility in the Pre-

vention of Trespassing on Railroad Property,
662-665.

C

Cairns, R, W.: How Research Can Assist in Acci-
dent Prevention, 302-307.
“A Call to Action,” 13-14.
(Tallagghan, C. H.: National Defense—Maritime
Safety Problems, 398-400.
Carbon Monoxide: A Carbon Monoxide Problem
with Gasoline Propelled Lift Trucks,
Discussion, §57.558, .
Carrow, T. H.: What Part Should Safet‘! Rules
Plag in the Safetj' Organization and Program
of Steam Railroads, 666-669.
Cement Industry: Cement and Quarry Accident
xperience (IeGore), 288-291,
Exzegc;xg;;s Look at the ﬁnfety Program (Porter),

Executives Lonk at the Safety Program (Youn
295.296, gram ( &)

How to Get and Keep Safety Interest. Panel
Discuasion, 291.292,

How to Reach the Man on the Job. Panel Dis.
-cussion, 292,

Cement and uarry Section: Minutes, 287.299,
Officers, 287-288.

Checking Plans for Safety. Panel Discussion,
580-581.
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icals. )
crier:'::;ossxg‘r:c Contest (Stratton), 320-321.

Minutes, 301.323,

g&::;:;t?grintglz Awarde in Chemical Section

21.323.
Chefg%'n:“Tﬁ:el"lxxmfni and Extinguishment of

i i er), 72-75, .

hi (:lt‘lcmll)cr.l Fllrle.": (PII{;:?cal Fitneg; As An Aid
C":o inmm}?{ Wt oy We Forget, 636.637.
e): Les .

Chs‘;‘;'emg'd.nA;n( Ag:ruach to Good Employee Rela
o B ot Wearing Apparel, Its
C]°ﬂ(':i:3-=¢.--?f)ri':;§';;?s 'art?:lnPreventinn (Schwartz),

Hg?'ssafiety Shoes Are Sold in the Plant

$-646. i X R i
Pc(r%:n‘a‘l')f’::tective Equipment, Panel Discus.

Yomiive Clothi inst Skin Irritants, 312.
IS’:?::;"'éhglmh;pr?.bll\egn::'.ls PPanel  Discussion,

2lz|;'121(5)'ﬁ'17cocl-gez;| and Non-Productive %gger-
Show rs Wear Safety Shoes? I)xscussmn; W
h"'?d the Company Insist on Emplo ;_354 s
: lr:“:t Safetg Avarer ?!‘»‘;u:‘:o'&l«sveq as’ Pro-
i 3 e %1 o
U.t:c?i‘onR“inhetl;lel I;:;:r {ndus\ry. Discussion,
i Most Effective in
f Footwear Are i
w}“::n'g:tptf;go Slipping Accidents? Panel Dis
comsion, 215. in the Operation and
. A., Sr.: Safety in the
Co‘“{y’& gg lﬁau'sma!t'Ekvﬁgirvsérgizt;%fnstructiom
Colleges and Universities i ver:
i fety (Beese), 238.243. .
Com‘t:c'?c‘i:l );)rivers. S:le D{we‘rs’r:l:(: g:fl::;géom-
3 . H solved
Comxil::::: -A?:bx‘e\iitar‘gart of the Plant Safety

Progsam, 225-234. iies Be Held on
Committee Meeting: e on
Shgrlrl(plr?;e':; Time or on Company Time? Dis
cussion, 355-356. R Be Made Up of
mittee Be M K
Sh&?::irt};;atstaflgt));eg:nm and Supervisors? Dis-
cussion, 356-35(7‘. .
essed Air: Use o
Comz"l‘nlhcn. 247-248, toyees Meetinge.
Cnnle:i.m;]“'l"‘?:e P!,Tf;:'lyrﬂ?;cl_ Safeguar«fsﬂgand Prac- .
Cnm’t;ilte.c in Mechanical M!mng. 4R7~4c. tonment
Construction Indu‘lr{: Alrpnrt‘:nd an
Construction (Allen), 335-3.h. U, S Army
Development  of Saf:)(y:!;’: -3719.43 . S. .
ThEné;?::;sE(n]g‘?nr:::s' Problems in Construction
(Jackman), 326-330.

Air lose for Cleaning

Gafety in Tunnel Construction (Gunlock),
Th:‘:z-"}::tsr'npike Serves the Nation (Buohl),

330-332. i )
Construction Sg;tsion: Minutes, 325-338.
Officers, 325-326. . 120.321.
: i Section (Stratton), 1 o
Co(?:w:llt':n.l|Ci':1e':‘|::.l?ule|\wm)d Logging Field. Dis
i 3.545. )
“tc\‘vll“tlgninsl:mct the F,ulplogcc in Your Safety
Program (Brown), 676-678.

Maintaining Interest in a Contest. Discussion,
055‘2‘;5'15(13{ Facts in the Public Utilities Safety
ul
Contest

Rust), 612.
Paper and Pulp Section, 548-551.
Petroleum Section, 574-576. hemical Section
Presentation of Awards in Che
Contest (Hellmuth), 321-323.
Presentation of National Safc((.y Cou
in the Marine Section Con

Pr::zszr:tzn::mn of National Safety Council Awards

il Awards
CnuncZHnﬁen),

30th National Safety Congress Index

in the Metal Section Safety Contest (Stil-
e o o Nati 1 Safety C il Awards
i y Counci
Pric:cnl(’;llltl;;m "I'JtNil;i.t'iI::naSectinn Safety Contest
, 612-614, AL
Pr(e?:::li:)nv:li‘{)inded Rggrywrds (Immel), 108-111
ion, 646-647. . .
Colrzllt’:)ol;:ré:c;;l(;nnchines: Safety in the Design of

Electr_ic Welding Session, 49-54,
Elecmcal_Equipmcm: Electrical Safeguards and
Practices in Mechanical Mining (Conrad),
1 487.489,
Safe Use of Portable Equipment in the Rubber
Industry SBullock), 639,
raining Safe Workers

n the. - (Rieherany© parorke for Electrical Industry

. achine ichards), 235.238,

Hydraulic 2%0'2'&0" on Electrscal Industry, See Public Utilities.
(Mackin), Savings: Accident Control As ectricity: Methods of Preventing and Extin-

Costs and 0;“6 seration in the Paper and Pulp guishing Electrical Fires (Maclachlan), 69-72,
a Phase o R Lertﬁon) 512, levators: Safety in the Design and Conatruction
Inqas;t_a{kf‘nocnus. Discussion, 362, . Elevators ( outon), 55.58.

'Il'{t(\)e' Much Money for Safety? Panel Discu

ety in the Ins ection, Maintenance and Re-
pair of Industrial Elevators (Lex), 58.61,

Safety in the Operation and Use of Industrial
Elevators {Colahan), 62-64.

Elevators Sessions, 55-64,

Smergency Campaign, See National Defense,

mployees: How to Reach the Man on the Job.
Panel Discussion, 292,

Salety &s an Approach to
tions (Clark), 273.275. )

0 is Careless—Men or Management? (Pick-

ard), 384.386.

mployeea’ Meetings: An Effective Type of Safety
Meeting (Bentley), 670-672,

Em;rloyee afety
577-580.

Cral:eig?'t\sfez‘Cranc Operators Required to Wear

iscussion, 526.
Crofetl)lgg}g.s ?P.Plchu;rse‘g?ice Training in Industry,
2

Curtis,3.12.4: Safety Begins on the Ground, 256-258.

Good Employee Rela-

D

Darr, H. W.: Safety Meetings—Group Meetingy—

eetings,
ersonal Contacts, 461-464.

Panel Discussion,

1 H . How Mahn‘y Meet on Company Time and How
Defense, See National Defense, Many Meet on a Voluntary Basis on the Part
Dentt,istryé Stte V'I\;eﬂNh.' Training of Marine Pere of Employees? Discussion, 558,

Perby, Capt. -

el for Safety, 414-417,
Den:\‘::i':is, See Health Haré‘ar(!s. .
Discipline: Considered a Serious

evere Penalties to Violate or Disre

Safe Work Practice (Klurl_x)..6. -62 364

Definition of the Word “Discipline”, S oo
Safety Meetings — Group Meetings —
Contacts (Darr), 463-464.

Importance of Departmental Conferences in the
afety Program, 186-188.

Safety Meetings — Group Meetings — Personal
Contacts (Darr), 461-464.

Should Safety Committee Meetings be Held on
Employees Time or on Company Time? Dis-
cussion, 355-356,

Value of Motion Pictures for Employees’ Meet-

Offense  with
Disr:gard Any

Net

i for ings (Kirk), 618.619.
Should _ Em Itwe:isn K:cidzgafg‘fi;i(:cqlssion 36 3 st Are the Advautages of Ewmployee Safety
hPrclo:in ?llxleyC:Ir;l;;nyklnsist on Emlrloycesy;g' K. woﬁ:en:::sﬂ L?TSOH). 6(69-6{:0. trol M
S i‘,"“g Safety Apparel? Discussion, 353-354, A : Enforcement — Control easures,

iscipline? Discussion, 555-5& 3
D:ngatA?y: ceo?t‘: D':fal\pcl»: the 1940-41 Paper Is-
dl'xstry Safety Contest, 548-549.

Safety Instructions and Regulations (Pisie),
464-466

Ses also Discipline.

) ty Co tying Psychology to Ae '3 iltineers:' ualifications of a Safety Engineer
Dy et (iaven), 141-344, W n S ST ifeations. Divoao
cflgemBlue Prints (Meinke) 644-645. e Safety an's Qualifications. 1scussion,
Safety hah :

§56-557.
Should a Plant Safety Engineer he Responsible
to the Production Superintendent, to the
Plant Manager Alone? Discussion, 358-359,
s, C, Jr.: What the National Safety Council
Can Do as Regards Safety, 502-504.
utives, See Management,
st Systems, See Ventilation and Exhaust
Systema.
gvblt.n: Safety Exposition Exhibitors, 719.724.
losions: Fire and Explosion Hazards in the
ood Products Industry (Meiter), 715.717.
osives: The handling of Exulosive and In-
cendiary Bombs (Scott), 315-320,
Storage and Handling of Explosives Under-
ground (McNeil), 484-486.
Iolosiv‘ea Industry: How Research Can Assist in
Accident Prevention (Cairns), 302-307,
Accidents in Ontario Mines, 480-484.
lts of Eye Examination, 432,
at Types of Pre-Employment Eyesight Ex-
aminations Are Most Effective? Panel Dis.
Cussion, 207-210,
also Goggles.
t Examinations, See Eyes.

Selection and Training of Tank Truck Driversy 1
D %6?;57& W.: A Goad Ilouse_keeping}"Boxl'ﬂ-

g 6 e T e L e

: otage Pre 4

Dur‘;:ﬁnﬁt:. :f. It?(?uslriaill Man;xlger::!(r‘l;,izo‘zl;ios‘;ld k

: Fire and Explosion lliaz ]

o Biotuces Tatunley Gheter) 717 oy

< Allaying .
M?{};gg‘(fpera(ions (Fellman), 479-480(.Hn
Ventilation and Exhaust Equipment rold)y 4

Dusts,

:i?l'xmcs, Gases and Vapors Session, 3547,

E

I Aotk
. L.: Ten Most Frequent Causes ol )
s e S BBy
i Safety: Ac
Econ;};r:!c: oof Qperation _in the Paper and
Industry (Robertson), 512. 362
The “Hidden'” Costs. :scussmn.P 2
How Much Money for Safety? Pan
i 2-704. X ;
Sese":;;omCosu and Money Savingss;

F

A Training.

Education of Workmen, See_ i and ;

Efficiency: I"d““"‘aq' Twins—Efficiency (W-Persons: Treatment of Floors to Prevent
(Sobey), 275-279. ' Skpping. Panel Discussion, 216,

Food ‘Section:
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What is Done to Eliminate the Possibility_ of
Falls from the Top of Roll Piles? Diu-
cussion, 526, .
hat Types of Footwear Are Most Effective
in Combatting Slipping  Accidents? Panel
, Discussion, 2185, .

Fatigue: Discussion on Recent Study of Acci-
dents, 695,
Faust, J. T.: Factory Inapection, 105-108,

ederal Departments Development of Safety ‘39!
the U. S. Army Engineers (Lorence), 375.379,

Federal Compensation and A

(Pillsbury), 380-384.
The Wh():! of Safety (Vandevanter), 372.375,
Fellman, ¢. M.: M{thods of Allaying Dust in
. Um‘erground Metal Mine O erations, 479.480,
FleldﬁOC;){?. R. S.: Safety at Sea in War Time,

Film Slides, See Visual Education,
Fire Control and Prevention Session, 65-75,
Fire Protection: Fire and Explosive Hazards i
the Waod Products Industry (Meiter), 715-712
Fire and Sabotage Prevention (McEligott),
400-404,
The Handling
Bomba $Scot!), 315-320.
Methads of Preventing and Extinguishing Elec-
trical Fires (Maclachlan), 69.72,
Methods  of Preventin and
Metallic Fires (Borum), 65-68,
The Prevention and Extinguishment of Chem-
ical Fires (Renner), 72.75,

Sabotage Prevention from the View oint of Fire
Protective Authorities (Mullaney), 198.202.
Safety in the Use of Solvents (Gumaer), 651-654.
Safety Thrmuih Fire Prevention—in the Shop,

Hangar, and at the Airport (Scarritt), 258-261.
Firstssg\ié‘ls:‘1 Problems in First Aid. Discussion,

Should First Aid Kits be Located in Operating
Areas to Avoid the Necessity of Going to the
Dispensary for Minor Scratches? Discys-
sion, 361

Fisher, Capt. C, W.: Safety Engineering at Naval
Shore Establishments, 404-407,
Flammable Liquids: Health azards of Handling
Solvents (Shirley), 647-651.
Safety in the Use of Solvents ((h-\er). 651.654,

Floors: Treatment of Floors to Prevent Slipping.
Panel Discussion, 216.

Food Industry: A plying Psychology to Accident
Prevention (1 aven), 341-344,

Best Method of Insuring That Proper Tackl
Slings and Chain Are Used on Rigging an
Lifting Jobs. Discussion, 365-366.

Dermatitis Problems Discussion, 365

Diseases Barring Employment, 359.360.

Hlow Do You Instill Safety into the Minds of
New Employees? Who Are Employed on Short
Notice? Discussion, 354-355,

Keepm%sthe Interest of Employees (Smith),
3 8

ccident Prevention

of Explosive and Incendisry

Extinguishing

Salety Information, Please — Food Industries.
Discussion, 351-368 .

Selling Safety to Management (Scates), 344-347,

Serving Industrial Chains. Discussion, 362-363.

Should a Plant Safet Engineer Be Responsible
to the Production uperintendent, to the Plang
Chief Enginecer or to the Plant Manager
Alone? Discussion, 358-359.

Should Office Men and Non:Productive Super-
visors Wear Safety Shoes? Discussion, 359,

Should_the Company Insist on Employees Wear.
ing Safety Apparel? Discussion, 353-354, 3187,

Use of Stevedore Hook. Discussion, 357.358.

Weight.Lifting By Women, 360-361,

3Minutes. 339-368 .

Officers, 339-34)

Foot Protection, See Clothing,
Foremen:

An Educational Safety Program for
Foremen (Perry), 468-471.
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Enforcement--Control Measures, Safety [nstruc-
tions (Pusle), 464-466.

Sce also Supervisors, ) .
Formey, R. Accudent Records —Easentiai to
Edective Accident Prevention, 253-256.
Foundries, See Metal Industries,

Frecker, W.: Our Most Valuable Safety Pro-
cedure, 622-624,

Frederick, R. E.: Safety in Power Press Set-Up
and Maintenance, 595-598.

Fumes, See Gases. .

Fumes, Gases and Vapors, and Dusts Session,

35-47. .
Fundamental Causes of Accidents Session, 77-95.

G

Gas Industry: Employee luspections (Breeland),
617-

Qunliﬁcn.ion- of Welders (Breeland), 617-618.
Gases: Gas Hazards in the Leather Industry, 430.
Ventilation and Exhaust Equipment (liarrold),

35-36. .
Gases and Vapors, Fumes, and Dusts Session,
35.47

Gasoline: Safe Transportation of Gasoline by
Tank Trucks (Harper), 567-570.

Girdler, T. M.: Address (Safety One of Indus-
try’s Biggest Jobs Today), 490-492,

Gloves, See Clothing. .

Goggles: Are Crane Operators Required to Wear
Q}o gles? Discussion, 526. .

Are &ogglen Required When Scraping Pressure
Rolls or Corrugator Rolls? Discussion, 526-527.

Eye Accidents in Ontario Mines, 480-484,

Goggles for Workers on the Raler. Discus-
sion, 529.

Types of Goggles Best Suited for Use in Foun-
ries. Panel Discussion, 452-454,

What Types of Goggles Should RBe Worn By
Men Handling Molten Metal? Panel Discus.
sion, 208,

See also Eyes,

Goldhorn, Dr. F.: Dental Infections and the Indus-
trial Worker, 168-172. 3
Gove, 1.. P.: Control of Hazards in Unfired
Pressure Veasels, 640-643, o
Govermmental Safety Service in Industry Session,
15

Grahau, Dr. M.: The Nature and Properties of
Pofarized Light, 265-267.

Grade Crossing Accidents Session, 656-661,

Grade Croasings, See Railroads, i

Greenly, R. J.: Protecting the New Operator in
the Power Press Industry—Effective Training
Methods, 589-592. . .

Guilbert, H.: Experience in Preventing Accidents
in Defense Industries, 97.99,

Gumaer, P. W.: Safety in the Use of Solvents,
651-654. )
Gunlack, V. E.: Safety in Tunnel Construction,

332.3315.
Gurney, S. .: Measuring Concentrations of
Toxic Substances, 33-43.

H

Haller, J. A.: Merit Service for State Safety Per-.
sonnel, 113-115.

Handling Material: (Bul-
fock), 638,639,

How Do You Prevent Stacks of Rolls from
Toppling Over or Having the Bottom Roll
Slip Out and Spread the Pile? Discussion,
523 526.

Handling Equipment

30th National Safcty Congress

Harper, A,
Harrold,

Hart, Capt. J. E.: Safety at Sea, 391-392,
Haven, R. C.: Applying Psychology to Accident

Hayes, R, D,: Ideas on Safety Education, 283-285.
Heacock, B. C.: The Value of Safety to Industry

Health Hazards: Anthrax in the Leather Indus-

.Ienrg.
TRanization? 672-674

. R . Herges, E. P.: Di f . .

Ilands: Protection for Hands of Girlx Working v & Po: Direction and Correction of U,
_on Taping Machines, Discussion, 527-528-529, Hoiu;:.c'];‘;:: 'b';‘e’thc‘:i"d'"‘“"“- 417-419. neafe
Protection of Employees Working with Hot " Tackle, S ods o lqsurmx_ That Proper

Paraffin. Discussion, 529, % SUnas and Chain Hoists Are Used

-gzs..%gumg and Lifting Jobs,

Maintaining Chain Hoists

Hdd‘g (cBulﬁ)%k)égs&g?;.’ in the Rubber Indus.
apt. E. C., Jr.: Presentatj f Nati

) [ € on of National

Co::;tﬁoag;:kzlrurds in the Marine Section

Holden, W." ).\ The Highway Grade Crossing

Accident “Situation s i i
nl)ad Claim Denartmetsn v(;;:-%%l.by the Rail-
ono :i::;lulttla'gi)i: . Longshosemen’s
Hooks: {r) o; chmitz), 386-389.

B., lLr.: Safe Transportation of Gaso-
Tank Trucks, 567-570.

line b .
. C.: Ventilation and Exhaust Equip-

ment, 35-38 .

Prevention, 341-344.

and the Country, 17-20. Safety in

try, 428-429, . the Stevedore ll;mk, Discussi
Atmospheric Contaminants in Industrial Plants, Ho“gfz‘”& iecussion,
153-155. ) . 53 eepmi: A Good Houskeeping Program and
A Carbon l\“[onoxu}(e Pnigblem with s(:;aysgélé\eslgtl'o- Bufierd Sep !I! E‘f’ff_ctlve ({ISumlore). 437.440
. . ; ion, ? . » W. G.: Teac .
pelled Lift Trucks. ucuuxo.r:'el' Tose 36t of America: 295-286.mk Safety to the Youth

Human Engineerin
HoShort), 117-143,
umidity, See Temperatures,

chwartz), 683-686.

and  Safety,,
reducts Industry.

Diagnosis, and Prevention Lec
Dermatitis in the Wood (Lectures)
Panel Discussion, 704-70S.
Dermatitis Problems. Discussion, 365.
Diagnosis, Prevention and Treatment of Occu-
pationaf Dermatoses (Schwartz), 308-315.
Doping of Pipe Lines, 572-573. i
Essentials of Healtful Tndustrial Environment
(Snell), 152-158,
Gas Hazards in the Leather Industry, 430.
Health IHazards and Their Correction in the
L.eather Industries (Meiter), 428-431.
Health 11azards of Handling Solvents (Shirley),
647-651. i
Measuring Concentrations of Toxic Substances J
(Gurney), 38-43. . N
Methods of Combating Industrial Health Has
P ards. IA Symposium, 35[-’47. Eaui -
ersona espiratory rotective quipmest Saety as a
- n A
g Derma Relations (Clarky, 573275 ©

Preventing Dermatjtis in the Wood Producis =8 Atio ]
Industry. Panel Discussion, 700. bﬂ:g?; -IrE'r':epc'?i{;:e (xl;':ll;:tc)nolrloss_(ll:)rseeland).617.

Protection of Employees Working with Het § 2
Paraffin. Discussion, 529. E F:d;ﬁ'lilzsue" Inspection 'and Safety (Reed)
Skin Troubles in the Leather Indusiry, 42940 ° Mine Safety Th 4
Use of Rubber Finger Tips or Gloves as Pros ’lllpecte y w_rough
tection in the Paper Industry, Discussien, rance (i’;o(w m::‘-“ﬂ;zf,s?ﬁr Safety? Pancl
b ane

528.529. k,
Ventilation and Exhaust Equipment (Harroldy ilz':cs“:f'w". 702-704,
35-38 cty Through the Eyes of an Insurance

; : ; Inspector (Winni
What is a Safe Atmosphere in a Foundryl! § Pmeﬁ r (Winning), 499.502
R i . B sent Assessmen i
W{::rrx‘e{sna‘sg:)ﬁr:?l‘:; 4543': St’ll)"om a Health Stasd N!'?Kl“?;ield.l l)isct_uE?(::,msstlltgq
. ‘[:;mtg? Par?e.l D|scll)xss|:n;, ;4:450 . and ; hﬂ A“igﬂ?'&Af’?:eeln%éscﬁ:cﬁg:me?g'gls Causes
ea Supervision: Dental Infection e ; a sion, 77.95,
Indusn[',ial Worker (Goldhorn), 168-172. 2 nd Steel Industry, See Metal Industries,
Effective Industrial Health Education (Brasd:
abur), 149-151. .
Employee Health Education (Bigler), 159-163 i
Industrial Nursing and Community Resowrceb’y
(Kessler), 163-165. . . k:
Man's Reaction While He is Taking Sulfasiiee
mide Compounds, 585-586.
National Defense Brings an Improved Induoet:
Hygiene Program (Selby), 145-149.
Participation of Company with Employees
Their Doctor and Hospital Bills, 432-433.
Physical Fitness as an Aid to Increased oyees (Henderer), 472.473

uction (Chivers), 466-468. P ig— f
The Relation of }iluminatioﬂ to Health sl i 45;.:2}%"3 Tts Relation to Safety (Johnson),

in the Textile Industry (P lifying and Streamlining Safety Funda

3. Weatal
What the Nurse Can Do to Combat Abses o Hs M?oreo, 4;&.:'4},‘1‘“_1“ Relati
elation to

Dermatitis from Wearing A{

I

See Refrigeration Indy t
|, H, D, : %’revention-M?n?e'd
H' ria] Healgh Session, 145.14
ustrial Nursing Session
nglt::tnl' Fel}(ﬁons: The N
i i
165-16.8. elations Py

8Records, 108-111,

159-180.
urse’s Part in the In-
Ogram  (Armstrong),

ood Employee

the Eyes of an Insurance

l;ulpwood Log-

J

Mag, J. E.: The S H
nC'ongstruction,eszsa.g?oy. Engineers Problems

W Analyeis: H
4 :;:){sls. An Educational Safety Program for

Caused by 1Illness and Injury (B . ety, 453-461.
Selenz-lﬁgo'l’h ical E: . g 0, J. M.: Records to Keep a d H
E ysical Examinations. Use em, 172.175 P an ow to

. C.: Traini

Hellmuth, G. T.: Presentation of National
%eschanicnl

Council Awards in Chemical Section
Contest, 321.323.
Henderer, F. R.: An Educations Safety ¥
for Employees, 471-475.

ng Personnel in the Proble
bﬁnmg-—-/\mhracite Mini:;:

-. L&

Indey

E. L.: What is the Rest Type of Safety

Discussion,

729

K

Kahler, W. V.. National Tef .
Teleph Ini efense Steps in the
Karabanz, ‘Vm.e Sml"s“y' 609-612,

.t e !
Ka .'I‘;;aininf in_the Safet??;;a::;r, ();ogl-’;lr;?nne!
r5892'- 5]95 : Die Design for nclinable Presses,

Kauffman, P. C.: Envirc '

Kea REMPSRility 455458, — Manag ’

s, T, P.: Experience i -

- dew in the De}ense Pro‘g':mfl):'e;;-';g?.‘ Acct

ent, W. I.: Safe Procedure in Applying Pro-
Kerrtie?r'nve Bg‘a(.erml_op Pipe Lines, 570.573, -

. Fﬁ'ew;s.J'GJB'.' Training Roll Release Emergency
essler, De, H, I1,: T i i 7
Kirkmlw'y Resources, n?g;t;?sl Nursing and Com-
. ."c'e(}zur?i 6.1'8-62!3: ost Valuable Safety Pro-
nill, R, R.: Training Personnel in the Probl

. .. . . ems
. ::f“::::’ga;g:al Mining— Bituminous Coal Mig.
nog.nfﬂc;?.sg‘t;:r.uk: The Significance of National

L

Ladders: The uesti
: Panel Discus?ions, ';onz. of
-arson, C. F.: What Are th
; t5mpli.)y;e Safety Meetings?%Gég;&maR“ of
ceather Industries: Health Ilazards and Thei
? . . . elr
N f;z'l:;;;’cll.mn in the Leather Indusgne.n (Meiter),
ur ethods of Promoti S, i
Manufacturing (Aiford),'ggl-uzf.ﬂy in Shoe
Leather Industries Section, See Me

Painting Ladders,

Tanning and Leather Industries g:ct%:.km',

leGore, 1. F.: C i
; Experience, 288-?91?“ *nd Quarry Accident
-ex, G. M.: Safety in the Ins; i i
; spection, Main-
;gr_tgln.ce and Repair of Industrial Efevatoru.
:,Ef(‘ilng: Weight-Lihing by Women, 360-361
4Aghting: The Nat fes ri
Thle-iRR! ‘(anbauu,rez :;gG;ropertnes of Polarized
¢lation of Illumination to Health an
ggéfégs'm the Tes¢ile Industry (Palmer)t!
Lime Industry: Execut e’
Program (McNulty .v2;3~%3;k a

Lincoln, H. L.: Saf : .
achines, 63§-36§4.0 reration of Ice Processing

Logging: Contests j . i
, isccu”iw."s;;flszl;.e Pulpwood Logging Field.
uw Can We Get Proper Safety Supervision i
H Supervision in
Pﬂsig::.“;oe?. Woods Operations, Panel Discus-
resent Assessment Rate j
p e F Biuriss DS Butowood Los-
of Acc
Pulﬂws' lei‘icussio:n_e's"s!;).ggl_a Gang of Slasher
PwWOoo grers GG .
T See also Wond Produr:t‘slf) Session, 530-546.
ong, J. E.: Presentati { i
Council A la roaton o National Safety
Safety co,.'.':,’{,’s;;“sfg"'“ and Pulp Section
the Side Lines

the Safety

. anagement Cannot Sit on
-orence, Lt, Col. W. E,: Develo ment
by the U, S, Army Engineers’,’ 375-3%. Safety

Lovas, J. E.; )
’i;,,ﬂ,' 645?45':(;,’ Safety Shoes Are Sold in the
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k- M Direction and Correction of Unsafe Practice. Index - ) 731
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Protection for Hands of Girls Working on
Taping Machines, Discussion 527-528-529,

Protection of Employees Woriting With Hot
Paraffin. Discussion, 529,

Removal of Chips from Chip Bin Without Man
Having to Go Down into Bin to Punch the
Chips Loose. Discussion, 561,

Review of Paper and Pulp Accident Experience

Braun), 508-510,
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p!oygu to observe safety rules when off-
the:job just as they do when at work. Try
to mﬂqence a reduction in traffic accidents,
the nation’s number one killer and the prob-
able cause of the loss of forty thousand
:Amencan lives in 1941 long before we ring
in thle New Year less than three months from
now

We must intensify our efforts to get
people to drive at reasonable speeds. We
must bear in mind that a skilled employee
is just as much dead and just as much a loss
to America if he is killed on a Saturday
mg!lt or 2 Sunday afternoon in a traffic
accident as if he is killed in the shop.
Actually he is two men lost—for in addition
to our loss of production due to his acci-
dent, .the Nazi egoists are relieved of the
necessity of keeping some man over in
t):ranny-ridden Europe or at work to offset
his production. Let's remember that.

ADJOURNMENT

The President’s preclamation was a P
qu: cooperation. The National Safety Couwll
clls.acceptance of the task assigned to
and its call upon you to assist, also partog
of the same nature; it was a plea for
sistance. In the procedure that has
set up, in the free cooperation that has bes
asked and that will be forthcoming, we w
an example of democracy working at its be
We see exemplified the principles of unf
in dependence and independence in
that made this nation the greatest and th
freest civilization that ever evolved on t
face of this earth—a civilization which, wit
your help, will endure long after the bl
of Naziism has been wiped forever fro
the face of Europe and even the threat ¢
any future dictatorship of ,a few mad mind
over all the earth rendered an absolute 3
an eternal impossibility.

Dusts, Fumes, Gases

and Vapors

THURSDAY MORNING SESSION
October 9, 1941

Methods of Combating Industrial Health Hazards

A Symposium

Presiding:—WaLtER S. PAINE, Manager, Engincering & Inspection Department, Aetna
Casualty & Surety Commpany, Hartford, Conn., and Vice-President for Industrial Safety,

National Safety Council.

Ventilation and Exhaust Equipment

By GORDON C. HARROLD, Ph. D.

It is difficult to give details on the many
phases of ventilation and exhaust equipment
which are applicable to the problems of pro-
tecting the workers’ health.

Some general principles of every day usage
can be covered however, as well as specific
cases,

Thus for gases, less pipe velocities are
needed than for fumes, mists or dusts. The
lower specific gravity of gases leads to
various modifications for their handling.
Carbon monoxide gas which is slightly light-
er than air could be taken upward. However,
when mixed with automobile exhaust gas the
spparent specific gravity of the mixture is
naised so that it is much more feasible to
remove the gas by means of staggered floor
grills. Even more important than specific
gravity is the temperature of the gas mass
a3 increased temperature causes the heated
air to rise.

For this reason numerous exhaust systems
sre built without forced draft and are suit-
sble particularly in smoke removal where
bigh toxicity is not encountered. Gases such
s hydrogen chloride or hydrogen cyanide

 Industrial Hygiene Laboratories, Medical Department, Chrysler Corporation, Detroit

are of such toxicity that a totally enclosed
hood with up-draft exhaust is preferable,
The factors of concentration and relative
toxicity play an important part in the choice
of exhaust systems. Of further interest is
the question of whether any cumulative
poisons or those leading to chronic illness
may be present. The older up-draft exhaust
systems have in many cases been replaced
with back or side draft ventilation even for
gases lighter than air because of the danger
of carrying the hazardous material through
the breathing zone of the worker. Only in
such cases as result from the gas being gen-
erated above the breathing zone of the
worker should canopy and other types of
overhead hoods he used. A combination of
back and up-draft will take care of all such
situations and should a canopy be open on
all sides a solid partition can usually be
built in the center of the operation to pro-
vide a back wall for both sides of the ex-
hausted operation,

Liquids which give off vapors or mists are
both simpler and more difficult to treat. Since
the liquid is usually confined in a tank, the
focal source only need be considered to pre-
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vent local spreading of the contaminant, The
difficulty comes in devising simple and inex-
pensive systems which will not interfere with
the worker. Recent tank studies have shown
a number of facts which either have not been
generally understood or have not had experi-
mental proof offered to substantiate the be-
lief of individual experimenters.

It seems necessary to caution against care-
less use of formulae, Thus the formula de-
veloped by Brandt seems to indicate that as
the tank becomes wider the amount of venti-
lation required per unit becomes less. The
author points out that the work of Battista,
Hatch and Greenberg proves that increased
width results in increased power losses
and inefficient operation. Silverman empha-
sizes the importance of flanges which in-
crease tank velocities from 20 to 33 percent.
When the height of the flange is equal to the
width of the tank the ventilation requirement
is reduced 20 percent. While this is not al-
ways practical it is shown through his cal-
culation that maximum efficiencies are ob-
tained as the flange angles are increased and
that the ideal situation is found when a com-
pletely closed hood may be used.

The width of slot openings is not very
important where we have flanges. This is
not true of unflanged hoods where the reduc-
tion of slot width will give lower velocities
at the remote corners. As shown by Dalla
Valle and Brandt, the slot velocity exerts
rapidly decreasing influence as the distance
from the face of the exhaust hood increases,
and that two slotted openings, one on each
side of the tank, are more efficient than the
one slot due to the higher velocity obtainable
at the most remote part of the tank from the
exhaust slots. It is pointed out in nearly all
these papers that disturbances of work opera-
tions, extraneous air currents, and vapor
turbulence must be overcome by a sufficiently
high velocity at the most remote portion of
the tank. For this reason, the formulas are
not a true criterion unless all outside condi-
tions are evaluated.

It was pointed out that with flanged slots,
decreasing the depth of the liquid below the
slot reduced the air required by about 15 to
20 percent. This is probably due to decreased
turbulence as an unflanged hood is not af-
fecttd by the depth of liquid. It is also point-
ed out that a single long tank suitably par-
titioned is more efficient than several small

¢
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tanks, Also of interest is an efficient mani
foid system to deliver equal quantities of ai
to all parts of the slot. gilverman has sho
that ventilation requirements vary with
physical characteristics of the liquid sub
stance in the tank. Thus in one instance
shows that flange slots increase ecfficie
with decreasing depth of liquid but that hig
ly volatile liquids will be lost through
trainment and evaporation so that the dept
would have to be increased for efficient o
eration with such substances.

R Cloth or bag filters will collect these small
particles but the maintenance costs are high.
| Blectrical precipitation is also very efficient
t bt is often too expensive to install and
maintain,

The velocity of air in the pipes should be
t sufficient to prevent deposition. This velocity

may be as high as 4500 linear feet in the case
: of lead dust. Since too great a velocity is
wasteful and results in excessive pipe losses
 the system should be so designed as to elim~
g imate the need for excessive velocity. Short
distances to collectors, coupled with straight
sections of pipe with no sharp bends, are aids
In this endeavor. When sections of branch
pipe are joined to a main pipe the joining
angle should be 30 degrees or less.

A corollary of Dalla Valles work is that
& the exhaust hood should be as close as pos-
Joible to the source of dust formation. The
F ddeal would lead to a total enclosure to re-

Juce openings to a minimum and thus cause
l?e resultant face velocities to be much

A case of this kind is thoroughly discusss
by Witheridge et al in regard to the ved
tilation of trichlorethylene degreasers. Th
showed that vertical slot ventilation cause
the lowest solvent loss increase but was lea
efficient in reducing solvent exposures,
round hole system caused the highest solves
loss increase and required approximate}
twice as much power as the horizontal sl
type to reduce solvent exposures to 100 p.p.
The maximum solvent loss increase due
ventilation during continuous use of this de
greaser was 2 gallons per 9-hour day or |
gallons per square foot of tank area per 10
hours’ operation. No significant relation b
tween ventilation rate and solvent loss w.
shown,

t  Often gases and fumes are collected to-
gether and usually the limit of air require-
ments is set by the velocity needed to keep
the pipes from plugging up. In some cases
as in foundry operation, back draft exhaust is
resorted to in order to collect the airborne
dwt. Then a separate downdraft system
keeps dust from getting into the air.

A ventilation rate of 615 c.f.m. around tigs
20" perimeter of the tank using the horizonta
slot or round hole system reduced the averag
trichlorethylene concentrations in the ope
ator’s breathing zone from a maximum a Welding of various kinds produces iron
400 p.p.m. without ventilation to below 108 fume, fumes from the flux and gases such as
p.p.m. The vertical slot system required @lsitrogen dioxide and ozone. The iron fume
ventilation rate of 1400 c.fam. to accompliiiEapperently is only a nuisance dust but the
the same result. manganese, fluorides, etc. resulting from the
welding flux are harmful. The gases noted
are harmful when in sufficient concentration,

Work performed in the Chrysler Labora-
ies indicated that this situation would not
harmful in open spaces unless heavily
poated rods were used. In tanks and closed
spaces, dangerous concentrations of both
gases and fumes could be predicted. Various
types of exhaust systems have been devised.
The most common one depends on a hood
sttached to flexible metal pipe so that the
Hace of the hood may be placed in near prox-
Himity to the work. Other types range from
oor grills to hood canopies, each type heing
hpted to the kind and size of the pieces
© be welded.

In closed tanks, the “Airbooster” as made

Dust

When solids in the form of dust must b
removed, considerable attention must be gi
en to the collector system, the velocities #
the pipes, and the design of the piping sy,
tem. In addition, the face of the exhau
hood should be so designed as to be close
the source of dust generated.

1. While great emphasis is now being Iz
on wet collector systems it should be und
stood that such systems will not remove lar
amounts of the dust sizes which are signif
cant from the health standpoint. Cyclone
unless of the micro variety, which will
handle the larger volumes of air often
countered, suffer from the same handica

Dusts, Fumes, Gases and Vapors
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by M.S.A. provides a means of readily ex-
hausting air from each tank or closed space,
or if desired, a large volume of air at rela-
tively low velocity may be introduced into
the closed space. These units are portable
and provide a good answer to jobs which
change or move about frequently.

Personal Protection

Another means of providing safety wken
toxic substances are present is the use of
individual air supplied hoods either open
about the eyes or closed depending on the
efficiency desired. In paint operations, the
open type is satisfactory and vision is not
obstructed while for more rigid control with
more toxic substances the closed eyepiece
type is more desirable. The numerous res-
pirator, canister, and self contained breath-
ing types, need no mention here except that
the purpose they serve is well understood.

Light Metals

A new problem is now confronting safety
and ventilation engineers in the growing use
of magnesium and aluminum alloys. These
metals are in themselves non-toxic—so much
so that wounds inflicted by sharp articles
will become infected much easier than those
inflicted by heavy metals. They are haz-
ardous in finely divided form due to the fire
and explosion hazard. The various hazards
and precautionary measures are receiving
attention in various periodicals but we wish
to emphasize certain aspects relating to ex-
haust and ventilation systems.

Ordinary type dust collectors should not
be used for removing magnesum or aluminum
dust. A special dust collecting system which
utilizes a water spray nozzle to knock out
the dust so that it may be carried away as
a sludge is demanded. Good ventilation is
necessary to remove the hydrogen which is
formed. All piping should be in straight line
with no sharp turns and should be smooth
on the inside so that no dust remains in the
piping system. The sludge should be col-
lected in drums and disposed of at frequent
intervals either by mixing with 5 parts by
weight of sand and burying in a dump, or
covered with oil and bhurued. It should bhe
noted that this is one of the few cases where
magnesium, in particular, can be wetted with
water but it should he noted th-* the sludge
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should not be allowed to become half wet but
should be thoroughly fooded at all times.
‘The parts of the system where work is done
should be of non-sparking material, It is not
safe to collect this material in filter screen
or cyclone collectors, nor should sparking
type metals be allowed to get into the ven-
tilation system.

We have pointed out some of the specific
items involved in ventilation in connection
with health and safety hazards. Some of the
limiting factors in a large scale ventilation
program should also be dealt with. Indis-
criminate installation of exhaust ventilation
without a careful evaluation of the extent of
the need will lead to extremely high first
costs of installation. The engineer who in-
stalls a system three or four times as elabor-
ate as needed to control a given complaint
may “control” a situation but at an excess
cost of thousands of dollars. The next step
after this excess air has been exhausted from
the plant, must be to supply fresh air which
in the industrial north must be heated for
eight months of the year. Even with closely
controlled systems, this factor of heated air
is a real limitation. In many instances, power
houses have had to be greatly enlarged be-
cause of such programs. The power needed
to run motors and auxiliary equipment is also
a limiting factor. A system which is too
small will not be criticized on the above score
but if its purpose is not fulfilled, the entire
layout may have to be scrapped.

Measuring Concentrations of Toxic Substances
By S. W. GURNEY
Laboratory Director, Liberty Mutual Insurance Company, Boston, Mass.

Frankly, on this subject of industrial
health hazards we do not know as much in a
precise way as we do about guarding belts,
gears, points of operation, and the like.
‘That industrial health is an important subject
is attested by the fact that we now have
a relatively new profession called Industrial
Hygiene, which might be defined as a study
of working environments including all of the
air contaminants as well as abnormal condi-
tions of temperature, humidity and even now
of atmospheric pressure. The criterion is
the effect upon the health of workers, either
immediate or delayed. A few technical

samption in mind I have tried to plan this
paper for the ordinary safety engineer and
the safety committee man who doesn't re-
member his chemistry too well—but who
does feel that he should know more about
the possible health hazards in his plant. Ie
may also be somewhat worried about claims
for alleged health damage that have been
wbmitted and may wonder if there is any-
thing he can do about it himself. It certainly
would be fine if every plant large enough
%0 have even one man wholly interested in
safety could arrange to have one trained as
well as interested in the fundamental prob-
lems of industrial hygiene. However, this
" would take a long time to accomplish and for
the present we shall have to get along with
what we have,

Always to be considered is whether
installation is to serve the purpose of re
ing toxic materials or those which may
classified as nuisance contaminants. B
are legitimate requirements but it should
clearly understood that one system is to p
tect health directly and the other to prové
comfort. Proper consideration can then
given to the question of “how much”
“what kind” of ventilation is to be install

A common sense program will include
haust ventilation as one very important
but only as related to other possible meth
of solving the problem involved. When s
stitution is feasible and economical, or
vision of process if possible, these may
vide a cheaper, more satisfactory answer.
times, personal protection will best serve
purpose and in some instances a few sim
rules of operation and maintenance may be
that is needed. Ventilation often proves
only answer, but indiscriminate ventilation
the poorest and most costly answer that
be devised. A system should be comple
designed at one time with no additions wi
out a complete revision of all parts of
system, It is, of course, permissible to ¢
pleteiy design a system in such a way t
units may be added from time to time
this should be a part of the original consi
eration. Conversely systems well desi
and installed to meet the condition enc
tered in the degree necessary are major ai
in any health program.

I should like this morning to try to tell
plant safety men what they can do along this
Sine without the benefit of specially trained
Industrial hygienists. I am assuming that you
know the names of, and are familiar in some
way with the materials used in connection
with the operations in the plants where you
are. This includes the dusts, fumes, vapors
and gases, the solvents and other chemicals
that are used, produced as necessary by-
products of, or enter at all into the manu-
facturing processes in any way. If you do
a0t you certainly should find them out—and
perhaps this is the first thing you can do.

We are safe in saying that wherever a
toxic substance is used an exposure cxists.
Fer example, i yvu have i youe plang o
process using benzol you undoubtedly have
8 benzol exposure. If somewhere in your
plant you are melting lead or a lead alloy
for any purpose, an exposure to lead exists
#n that part of the process. This does not
mean necessarily that a health hazard to
benzol or to lead exists, but we can say that
we do have the exposure,

schools have started courses in indust
hygiene and the number of chemists
medical school graduates who are goi
back and taking these courses is a furt
measure of the increasing importance of
general subject of industrial health.

Now over the years by means of animal
experimentation, and by the results of human
experience, it has been shown that low
dosages of these toxic materials which exist
8¢ air contaminants are pretty well taken
are of by the healthy human organisms.
High dosages in the time factor as well as
the concentration are not well handled and
damage to various organs and tissues may
temult from continued exposure,

Not many plants have experienced ind
trial hygienists on their staffs; in fact
would be impossible for them to do so
there are not enough of them to go aro
I believe that there are very few in
meeting this morning who would call th

selves industrial hygienists. With this Further, these same studies, both animal
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experimentation and industrial experiences
have shown that the principal way the toxic
material gets into the body is through the
respiratory system, It is true that some in-
dustrial poisoning takes place through swal-
lowing and some through direct ahsorption
through the skin. Fowever, the importan!
thing we have to remember is that most of
the toxic materials used in igdustry get into
the system where they can produce their
damage through the common process of
inhalation.

For some time a number of important com-
mittees have been working on the problem of
establishing what we might call a thresh-
old dosage of these industrial toxic materi-
als. A number of individual experts have
defined threshold concentrations as those be-
low which health damage is very unlikely.
State code committees have drawn up ten-
tative thresholds covering most of the well-
known industrial solvents and chemicals and
suggested that these limits be used to meas-
ure the dividing line between what on one
hand constitutes a safe exposure and on the
other one that may produce definite health
damage. The American Standards Associa-
tion has appointed a sectional committee of
well known experts to correlate all of these
data and to establish threshold limits or max-
imum concentrations which we can use as
guideposts  or  henchmarks in determining
whether or not cur own plaut is a safe one
to work in.

Honever, these threcheld dusagee e et
wean that if you maintain a workroom air
always bhelow that concentration figure no
one possibly can have any harmful health
effects at all nor does it mean that if the
concentrations are always above that figure
that everyone is going to show symptoms of
poisoning. They simply mean that below
such concentrations most workers will not
be measurably affected and that above it
some health damage may be expected, given
sufficient time. Behind some of these sug-
gested exposure concentrations there is a
wealth of experience and an impressive
amount of factual data. Behind other figures
there is very little in the way of experience
and such figures represent what we might
call an intelligent guess on the part of
people whose intelligent guesses we respect.
Thresholds need precise measurements.

Because we need to know what degree of
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exposure exists in our plant some reliable
way of actual measurement becomes a neces-
sity. Otherwise how are we to know whether
these exposures constitute health hazards or
do not. Of course, if we have an industrial
hygienist in our plant, the answer is easily
obtainable. He will proceed to use known
techniques of sanitary air analysis, a spe-
cialized chemical job usually involving quite
a bit of time and fussy analysis. In any
event, the job is not impossible no matter
what the particular air contaminant may be.
Before this section in past congresses ex-
cellent papers have been delivered on sam-
pling methods and analytical procedures for
the various air contaminants, I believe by
Mr. Warren Cook and again by Dr. E. G.
Meiter. There is no particular point in
going over that ground again. From many
sources anyone interested can secure detailed
information on procedures for the measuring
of any of the common air contaminants.

Many plants which have not felt that they
had enough of a problem to warrant the
hiring of an industrial hygienist have pro-
vided their safety engineers with some of
the newly developed measuring instruments
which, with a little experience, can be
operated by almost anyone. I refer to such
devices as the Carbon Monoxide Indicator,
the Flammable Gas Indicator, the Mercury
Vapor Detector, and certain dust counters.
There are a number of such devices on the
market which do a perfectly swell job of
distinguishing between exposures which may
be dangerous and those which are not, for
specific contaminants; and you don’t have
to be a chemist to operate one and inter-
pret the results. A number of instrument
manufacturers are working on the problem
of extending the application of such instru-
ments to different contaminants. I have no
doubt that the next few years will see on
the market simple instruments for many
more of the air contaminants you are likely
to see in industry, Some of these are made
automatic in their operation and give contin-
uous readings—or sound a gong, flash a light
or turn on additional ventilation when a
dangerous concentration is reached. Where
we can get such instruments we find them
a great help to the safety engineer in pro-
viding him an answer to his problem.

However, there are a large number of air
contamir}gé'c that we cannot yet measure

by these simply operated instruments. Mo
of the safety engineers have to depend upe
their own ingenuity to provide the answe
By far the majority of our plant safety m
have no industrial hygienist to lean upo
neither have they been able to procu
simply operated instruments which will gi
them the answer they want for the particul
air contaminant or exposurc that exists
their plant. Such safety engineers are n
entirely without recourse and there is q
a lot they can do to get some measure
estimation of some of their plant expos
without outside help.

somewhere between 10 and 13 per cent.
information may be helpful in getting
svements but it seems to me that any-
wking the trouble to view this operation
have immediately recognized the

hazard.

have often been asked to define or de-
by appearance what constitutes too
dust. I'm afraid I have no precise
pr to that question. I have often replied
such questions that if you actually can
douds of any dust produced or dissemi-
into the air of a working area from
process it is a good idea to enclose and
ilate it, or at least to try to control the
source in some way.

For example, take visual inspection, whid}
is simply the intelligent use of the sense
sight, Dusts, which have given us mo
cases, probably than all of the other
contaminants combined, are usually perfecti
visible things. Considerable stress has be
laid upon the point that it is necessary
know the size distribution of such dust su
pended in the air before we can troj
measure the hazard that exists. In this
has been my experience that wherever the
have been big particles which can easily
seen there are always plenty of smaii o
which are deeply respirable which cannot
seen. I have never yet made any dust studk
in plants where it was obviously dusty
sight that there were not many times mo
fine particles well down in the so-ca
respirable range than there were big o
Conversely you seldom find fine dust withe
large ones along with it which can be s
particularly near the source of the dust i
question. If your plant is a dusty one sos ,
cvidence of dustiness is visible, even if yo
have to climb up on the rafter to look
it as settled dust.

It has been my experience that most in-
rial  commissions and accident boards
not particularly impressed with dust
and analyses and discussions of
old dosages as such. If testimony
that a plant is dusty, and anyone can
that it is so, the plant is pretty likely
dave to accept any claims for respiratory
damage as an industrial case.

B The acid vapor which arises from hot acid
) tanks may not be visible but the
n that accompanies it usually is. You
seée where it is coming from and get an
where it is going. The etched or rusted
earance of metal work in the rocom with
pickle tanks is also visible evidence
t scid vapors have escaped into the room.

The fumes from arc welding are perfectly
ble—and the 25 mgs. per cubic meter
ted as a limiting dosage in Massachu-
ts is a very dense cloud. One investigator
ibes it as so thick you could cut out a
with a knife and wrap it up and take
home.

f Again, by watching the rebound of spray
a spray painting operation you can tell
ty accurately if the operator is well pro-
ited and if the booth has sufficient air to
care of the fumes.

I can recall one safety engineer haulia
me half way across the continent to
dust counts at a brushing machine in
radiator foundry. So much dust was thro
off into the air by this operation that it
difficult to see from 25 feet away the
men who were operating it. It was obvio
to anyone that so much dust could
possibly be beneficial regardless of ¢
silica content and common sense should ha
told him that here was a situation abe
which something should be done
promptly. As a matter of interest the d
counts ran up into several billions per cub
foot and the free silica content as qua

The human nose is probably not a par-
pwlarly precise measuring device and no
different people’s noses differ widely
their ability to detect and estimate air
inants by this means. However, many
our industrial vapors and gases do have
and characteristic odors and much
be done by a safety engineer by the
ligent use of the good old nose.
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In our laboratory in Boston we are for-
tunate in having a large gas tight chamber
for experimental work. In this chamber we
can set up easily and quickly almost any
concentration of any of the commonly en-
countered industrial gases, solvent vapors,
or dusts.

Some time ago as a matter of interest only
we started some rather crude human experi-
mentations. From time to time we would put
up in this chamber concentrations of the
common industrial toxic volatiles. For one
trial we would take the suggested threshold
dose. We would then try other concentra-
tions to see how low a concentration could
he detected and identified by smell. With
six men in the Iaboratory we acted some-
what as a committee entering the chamber
as a group aud reporting our reactions indi-
vidually after varying periods of exposure.
This work is not completed and probably
never will be as new things are coming into
industry constantly. However, it is impor-
tant to know that the suggested threshold
dosages for ammonia, benzene, the acctic
acid esters, carbon bisulfide, carbon tetra-
chloride, in fact all of the chlorinated hydro-
carhons, formaldehyde, ether, gasoline,
hydrochloric acid, hydrogen cyanide, hydro-
gen sulfide, methyl alcohol, nitrogen oxide,
sulphur dioxide, toluene and xylene are all
easily detectable by the human nose and can
be identified with a little experience.

In fact the 200 ppm. of trichlorethylene,
the common degreasing solvent, suggested as
the threshold is distinctly uncomfortable
after fifteen or twenty minutes exposure.
Persanally, I would hate to work in 200 ppm.
of trichlorethylene for an eight-hour day.
With formalklehyde at 20 ppm. the degree
of discomfort is extremely high and I doubt
if anyone who was able to escape would
remain in that concentration for more than
a very few minutes. The irritating acid
gases, hydrochloric, suiphur dioxide, are
very uncomfortable at the suggested dosage.
In fact, I don’t believe that it is good policy
to ask anyone to work in such concentrations
even though no particular health damage
below or at it has been proved.

It is interesting to know that most of us
can smell benzol or toluol well below the
threshold dosage and some of us are able
to go down as low as 15 or 20 ppm. With
almost anyone of the chlorinated hydro-

)
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carbons such as carbon tetrachloride, tri-
chlorethylene, and the like, most people have
no trouble in recognizing the contaminant as
& chlorinated hydrocarbon as a general class
down to around 10 to 25 ppm., although it
is difficult to distinguish them apart. I be-
lieve that the safety engineer who is willing
to do a little sniffing around the plant is
going to find out a lot about some of the
air contaminants as to their source location
and where they go to. There is one thing
about the chlorinated hydrocarbons that I
should like to mention and that is the fact
that nasal fatigue enters into the picture
very shortly and after a few minutes in the
exposure your nose loses much of its ability
to distinguish these solvents. The sense of
smell is recovered by a few minutes in the
fresh air. The same thing is very true of
concentrations of hydrogen sulfide. There is
no need to point out that the very toxic
carbon monoxide and the very common
carbon dioxide gas in the pure state have
no odor., However, carbon dioxide in a
brewery around the fermenting vats has a
peculiar tickling sensation to the nose which
is quite characteristic and after a few
minutes around 500 or 600 ppm. in that
process you begin to have a feeling that all
is not quite as it should be.

I know of several instances where the
sense of smell has been used as a practical
measuring rod. The foreman of a large
plating shop doing much cyanide plating
uses and has demonstrated the fact that a
hydrogen cyanide smell is a sure sign that
the electrical system or the plating bath
concentration needs attention. Although
hydrogen cyanide is extremely toxic it can
be detected by smell well below the sug-
gested threshold dosage of 20 ppm.

Many of the solvents and mixtures such
as the lacquer solvents in industry are not
particularly toxic and exposures constitute
more of a nuisance than they do a real
health hazard. Nuisances, however, can be
real and we do not want to remain com-
placent just hecause no real health hazard
can be proved. There is also the very real
danger of getting into the explosive range
with some of these lacquer solvent mixtures
of low toxicity.

There is another way of estimating con-
centrations and I can recommend it to you
if you are in doubt as to whether or not

R

i

some process should be further enclosed
ventilated or otherwise protected to
down the concentration. It should be
with caution and understanding. Safety
gineers often ask me whether or not
coating process or a mixing process or
such things as vapor degreasers should
have something done about them. To
inquiries I frequently ask the safety
gineer to go out and stand alongside of 4
operator of the process in question for
much of the day as the operator does
self. I further ask him to tell me just
he feels at the end of this period. It
remarkable how often after going throu
this the safety engineer comes to the
clusion that further protection is neces:
at least very desirable. Now you know
there are lots of smells, irritating gases
the like that workers finally get used tofi
and they will probably affect you much
violently than they do the experi
operator. On the other hand I wonder
we are right in asking people to work
disagreeable atmosphere where they
to “get used to it” before they become
sonably reconciled to their job.

EJocking for trouble might well have picked
is up and-recognized it as a measure of
oessive exposure. Both cases terminated
tally and in the medical picture at autopsy
showed about what one would expect in an
cute case of carbon tetrachloride poisoning.
t is interesting to know that afterwards
samples were taken in a number of posi-
ons around the operation and concentra-
ons well over 100 ppm., the suggested
hreshold dosage, were found.

I think if we investigate our plants thor-
hly we will find that there are a number
processes and operations involving toxic
aterials or at least materials with some
degree of toxicity that have for years been
carried on safely without complaint or
ptoms or any other evidence of health
age. The reason for this was the in-
quency of the operation or the small
mantity used or the short time of exposure.
ith increase in production a number of
processes have speeded up so that
dually the weekly degree of exposure
p the dust, fume, vapor or gas has been
reased. As a result of defense orders
ses that used to take place every

There is one other way we have of Thursday are now being carried out

mating exposure that is probably not
good as the three I have mentioned
nevertheless it has its uses. I refer to ¢
plaints on the part of the workers th
selves. Safety engineers should be «cl
enough to workers in the departments whi
toxic materials are used so they will
verbal reports of any complaints or

jective symptoms that arise. The need for personal respiratory protec-

tlon in many types of industrial operations
s now well recognized, but the problem of
determining in a specific instance whether
8 respirator is required, and what type is
t indicated, is sometimes not a simple one.

I recall two fatalities this year allege
caused by high exposure to carbon te
chloride vapor. There may have been ot
cases but these two were such that I
access to the reports of the investigati
They were both rather simple jobs of cl
ing metal objects with carbon tetrachlo
and the whole operation was by hand. B
operations had been performed occasional
for a number of years, but as a result
large defense orders the time spent at t
operations had increased considerably.
men are on record as having complai
considerably, They had been nauseated
eral times. They complained of feeling ti
and restless for quite some time before-
finally became really seriously sick. '
alert safety man nosing about the pl

Every type of respirator places some re-
striction on the wearer, and although it may
be only a slight inconvenience and insig-
mificant compared with the protection it pro-
wvides, it must be recognized as a compro-
mise. Ideally, all operations would be con-
ducted so as not to contaminate the air
which must be breathed, or the degree of
amination, would be kept at safe levels
by ventilating devices, Only after the pri-
mary effort to achieve this ideal has proved
%0 be impossible or impractical should the
wee of personal respiratory protective equip-
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every day. What used to be a short time job
of 15 or 20 minutes now stretches out over
two or three hours, Complaints do not al-
ways mean that a serious health hazard
cxists, but they should be red flags to any
safety man that since his original investiga-
tion conditions may have changed to render
the exposure much more serious than it was.
From years of experience in this business
I am of the opinion that the average worker
does not complain about dust or fume or
irritating vapors unless he had a good
reason to do so and the wise safety engineer
will recognize this and at least investigate.

There are a number of air contaminants
that can only be measured by the accepted
methods of sanitary air analysis and cer-
tainly precision measuring can be done only
by such means—-but taken all together the
safety engineer himself, using reasonably
his sight, sense of smell, his own sense of
feeling when exposed as the workers are
plus a knowledge of what the workers on
some of these unpleasant jobs are saying
and feeling has at his command several use-
ful measuring rods with which he can
evaluate the healith hazard in his plant.

Personal Respiratory Protective Equipment
By DR. J. H. STERNER
Director, Laboratory of Industrial Medicine, Eastman Kodak Co., Rochester, N. Y.

ment be considered. Too frequently the
apparent simplicity and the immediate eco-
nomic advantage in merely providing res-
pirators are the deciding factors in the choice
of this type of protection. An understand-
ing of the purposes, operations, and limita-
tions of respirators is essential if respiratory
protection is to he safely and intelligently
applied to the varied types of hazards which
exist,

There are, however, many industrial situa-
tions where the use of a respirator is spe-
cifically indicated for the protection of work-
men; situations where it is impossible or
impractical to secure a safely respirable at-
mosphere by other means. The definition of
an irrespirable or unsafe atmosphere is ad-
mittedly sometimes difficult. A discussion of
the methods for determining if the air is safe
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for breathing is beyond the scope of this
paper, but mention should be made of the
recently increased impetus toward establish-
ing safe threshold values—the Maximum
Allowable Concentrations which are being
determined in increasing numbers for po-
tentially toxic materials which may be vola-
tilized in industrial processes. For this dis-
cussion, it is assumed that a respiratory
hazard exists, that circumstances make it im-
practical to eliminate the hazard by other
means, and that some form of personal
respiratory protective device must be worn
to permit the individual to safely carry on
his work.

Many types of respirators have been found
useful, and since many are commercially
available, it is logical to examine them hefore
investigating the factors which should de-
termine the selection of a respirator for a
specific hazard. Schrenk of the Bureau of
Mines has classified personal respiratory
protective equipment as follows:

(1) Those that afford protection by re-
moving atmospheric contaminants (“Air
purifying”}, and (2) those by which a res-
pirable atmosphere from an uncontaminated
source is supplied to the wearer (“Air-
supplying, or air-supplied”’).

The question as to the efficiency of res-
pirators is satisfied in part by the arrange-
ments for testing and approval setup by the
Bureau of Mines of the U. S. Department of
the Interior. For some years this organiza-
tion has given an official approval to certain
types of respiratory protective devices which
pass the rather rigid requirements specified.
There are, however, useful respirators which
are not included in the approved list and
which give adequate protection for many
types of exposures. In the opinion of the
writer, it is better to choose a respirator with
a Bureau of Mines Approval, if a respirator
of the types eligible for approval is indicated
in the specific exposure. This is particularly
pertinent when the opportunity and facilities
in the plant for checking the efficiency of
respirators are limited. In lieu of official
approval, the integrity and recognized qual-
ification of the manufacturer must rank high
in the considerations for accepting the speci-
fications given with a particular respiratory
protective device.

What are the factors that should be con-

sidered in selecting a respirator for a specifigs

hazard? :

In many instances the actual selection
not require a step by step examination
each of these factors—the choice will
more or less obvious and made by simp
“inspection,” but if the selection is to be th
best possible one, these principles must
examined, recognized, and applied. In mo
cases, a standard model of one of the co

mercially available devices will be satisfas
tory, but not infrequently the circumstancdli

of exposure are such that some degree

modification gives a more adaptable and um

ful protection. How these individual facto
may influence the choice of a particular typ
of respirator, or require a modification due
the peculiarities of the exposure, will b
considered in some detail. ’

1. The oxygen content of the contaminal
atmosphere.

Normal air contains nearly 21 per c
oxygen, but this oxygen content may b
greatly reduced in covered tanks, in vaul
or cellars without ventilation, and in o
confined areas, particularly where fires
explosions may have consumed the oxyge
or where large quantities of gases or vapo
may have been generated. Altheugh an ind
vidual may not be in serious danger as lo
as 12 per cent oxygen is present, a respirato
giving an adequate supply of oxygen mu
be used in all situations where there is
danger of an oxygen deficiency.

2. The exact nature of the specific conta
inants.

It is extremely important to know
exact nature of the contaminating materia
not only the chemical properties, but all
physical forms in which the materials,k m:
be encountered in the particular exposu
In addition to the respiratory protection,
may be necessary to prevent contact with
eyes and skin, hence the nature of the
taminant also determines the type of
piece or covering which is to contain
respiratory device, Of the two gene
classes of respirators, it has greater impo
in the selection of the air-purifying typ
A particular absorbent may have a relative

high restraining capacity against one type ¢

physical state of a contaminant and ha
little or no value against others. For
ample, a filter which gives effective protectio

against lead fume may permit the passage ¢
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significant amounts of lead in a gaseous form.
Or a canister which will satisfactorily re-

 gtrain the vapors of a chlorinated hydro-
} carbon solvent may be much less effective

against gases accidently generated by the

! combustion of this solvent, such as phosgene.

There are a variety of ahsorbing materials
which are used to “filter out” the contami-
mants in air-purifying respirators. There is no
one “universal absorbing material.” Since

there is a direct relationship between the

smount of the specific absorbent and the quan-
tity of material absorbed, it is desirable to
have as great a quantity of this specific ab-
sorber as possible. Occasionally, because of

wncertainty as to which type of canister is
- Indicated, the use of an “all-service” type

respirator is recommended. This respirator
affords protection against practicaliy ali
types of gases, vapors, fumes, or smokes en-
countered industrially and would give pro-

E section by absorbing the contaminant in one

or two of its layers, but its capacity for

: absorption would be much less than if the

oontainer were completely filled with the
epecific absorber. In contrast to the air-
parifying respirator, the air-supplied type
gives respiratory protection against all types
of contaminants,

3. The concentration of the contaminants

s ond the duration of exposure.

These two factors are considered together,
for the concentration and duration are both

 Important functions of the total capacity or
k “life” of a given amount of absorbing ma-

werial. Theoretically, the air-supplied respi-
rators afford effective protection against any
ooncentration of contaminant as long as the
air supply continues. The concentration and
the duration of expasure impose very definite
Hmitations upon the air-purifying types. Very

 little information is available concerning the

sbeolute capacities of the varied types of ab-
serbing materials for the variety of con-

} aminants—even those against which they are

most effective. In practice, the point of ex-

i bewstion of a given amount of absorbent is

sbvious if the odor of the contaminant is
moted (it is assumed that the face piece is

b well fitted). Unfortunately some very toxic
¥ materials are odorless, for example, carbon
F monoxide, and other substances vary greatly
' 9a to their tendencies to fatigue the olfactory

semse as the concentration of the gases or
wapors passing thru the exhausted absorber

increase gradually and thus may not give
an adequate warning. In such cases, the ab-
sorber type of respirator must be used with
caution, and the exhaustion of the absorbing
capacity controlled by limiting the time of
use.

Concentration alone places a definite limi-
tation upon the use of air-purifying respira-
tors. The Bureau of Mines has approved
canister masks for protection against 2 per
cent by volume of acid gases, organic vapors,
and- carbon monoxide, and 3 per cent of
ammonia, and such approval indicates the
effective life of the ahsorber at this level is
at least 30 minutes. No published data could
hbe found which gave the abhsolute upper
limits of protection either as to concentration
or capacity.

If the respirator has a Bureau of Mines
Approval, the efficiency for a given concen-
tration and a given time has been tested.
For lower concentrations than the upper ap-
proval limit it is probably safe to assume a
straight line relationship for the effective
life. Thus, a canister effective against 2 per
cent vapor for 30 minutes can be assumed to
give protection against 1 per cent for 60
minutes, against 0.1 per cent for 600 minutes.

Since the efficiency of the air-purifying
(mechanical filter) respirator for dusts,
fumes, and smokes increases with use, the
effective life is determined not by its failure
to restrain the contaminant, but by its in-
creased resistance to inspiration. When this
resistance becomes uncomfortable, it is not
uncommon for the wearer to relax the fit of
the mask, and while he then can breathe
more easily, the protection is lost.

4. The character of the work to be done
and of the work space.

Here must be considered, whether the work
is of an emergancy or non-emergency type,
the amount and rate of physical exertion that
must be done, the movements required in per-
forming the work, the distance to be covered
in the operation, the shape, size, and restric-
tions of the working space, and the time per-
mitted for putting on the device. It is essen-
tial that devices for emergency situations
give complete respiratory protection, and that
special provision be made against failure of
the device and the resultant exposure to an
immediately dangerous atmosphere. Em-
phasis is on complete protection, with com-

\
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fort and convenience important, but secondary.
In non-emergency situations it is assumed
that the individual could escape from the
harmful atmosphere without any protection.
Devices for these situations usually give more
consideration to the comfort and convenience
of the wearer. To illustrate how ore or a
combination of the above factors have re-
quired the modification of standard equip-
ment, the following examples are given,

In one manufacturing operation large
quantities of a variety of solvents are evap-
orated in a completely inclosed apparatus,
and the workman, on the outside of the ma-
chine, has not appreciable exposure. Occa-
sionally it is necessary for him to place his
head inside the machine, with a consequent
exposure to high concentrations of hot sol-
vent vapors. The work inside the machine
is of such a nature that it must be started
within a few seconds when the need arises,
and the exposure may continue from a few
seconds to many minutes. The workman
must have protection for breathing and for
the eyes. Because of the high concentrations,
an absorber type respirator unless supplied
with a prohibitively large amount of absorb-
ing material would be quickly exhausted.
Standard air-line models equipped with a full-
face piece were tried, but required too long
a time for the operators to put them on.
Finally one of this type was modified by
attaching the face piece to a spring type
head-band in such a manner that the respi-
rator could be put on in a few seconds. The
short hoseline can be plugged in at any one
of the numerous convenient terminals around
the machine, and the simple insertion ini-
tiates an adequtee flow of air. The mask and
hose attachment can be removed as quickly
and easily as they were applied. This respi-
rator has proved to be a very satisfactory
solution to a difficult problem,

In this instance the high concentrations en-
countered favored the choice of the air-
supplied mask over the absorber type, but
the expense and difficulty, in obtaining and
maintaining a satisfactory air source seemed
to outweigh this first indication. Other
factors, the ease and speed of applying and
removing the mask determined the final se-
lection, since the positive pressure of the
air-supplied respirator permitted this modi-
fication much more readily and safely.

In another instance it was found that the
4

use of a small cartridge absorber type
pirator was giving inadequate protecti
against the high concentrations of vap
encountered in spray painting the inters
of buildings. The alternatives in suppl;
additional protecion were to increase
quantity of absorbing material, or to use
air-supplied type. The relatively large
ume of absorbent necessary to give comp!
protection for an eight-hour exposure to #§
high concentration of vapors, required eith®
an inconventiently larger container or fe
quent refilling of a small one. A valid d
jection to the standard air-line models

that when it was necessary to move scaffolgem

ing or to perform other work in the roe
being sprayed, the painter must, to ret
his air source, carry the supply line wher
he went, an inconvenient and even dangerod
impediment to climbing on and off scaffo
ing and ladders. If he cut loose from ¢
airline ,he was exposed to the residual co
centrations of five to ten thousand parts p
million, an appreciable cumulative expost
during the course of a day.

An airline respirator was modified to &
clude a charcoal cartridge and auto
shutoff valves on both sides of the connect
between the supply line and the respiral
line, Thus when the airline connection
severed, the intake of air begins automat
ally thru the cartridge and continues
the reconnection with the airline again aut
matically closes the small valve in the ba
of the cartridge. These modifications fi
quently require considerable experimentati
until a satisfactory result is obtained, b
the protection and safety afforded is adequs
compensation,

S. Other 'environmental factors, such
temperature and humidity. :

Temperature and humidity may influ
the selection in at least two ways since (1
they have a definite effect on the capacity d
certain types of absorbents, and (2) theg
affect the comfort of the wearer. The effe
of moisture on the life of activated charco
against gasoline vapors has been shown i
studies by the Bureau of Mines, The o
pacity of the dry charcoal (0.35% moisture
was six to twelve times as great as
containing 21 per cent moisture (in equili
brium with air at 25 degrees C and 85 pe
cent relative humidity, and showing no s
sihle moisture). The efficiency of hopcalit

' Most of the respirators now available, if
proper working condition, can be worn,
for long periods of time, without appre-
discomfort if the wearer has become
logically adjusted to the situation. It
peobable that the chief cause of failure of
tion in exposures where respirators are
prided is the mental and physical discom-
t due to faulty operation or maintenance—
clogging of filters, the unclean condition
the face piece, the unsatisfactory fitting
the contour of the face. Unless the work-
are exceptionally enlightened the un-
pfortable protection will seem worse than
hazard of the exposure. In general
adapt to the wearing of respirators
easily than men, and this relation in- It is unfortunate that a simple formula
with the size of the face picce or cannot be derived which might be applied in
ering and the amount of equipment in- every instance to indicate the most effective
d. Age and physical condition must be type of personal respiratory protection. For
gidered, especially when devices such as the majority of hazardous industrial ex-
seli-contained oxygen breathing appara- posures, the selection of a satisfactory res-
is to be worn in emergency operations. pirator is a relatively simple one, but the
intelligence and cooperation of the work- factors discussed above must be recognized
i are obvious factors.

7. Control of persannel exposed—educa-
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sbsorbent (actually a catalytic agent for under which he shall wear the respirator, the
ing carbon monoxide to carbon diox- signs of faulty operation and what he shall
) is readily destroyed by moisture. It is do to correct them, and the care and clean-
ly difficult to control the temperature ing of the device, must depend upon the par-
humidity of the air for air-supplied res- ticular circumstances, but it is better to err
ors. The lines carrying the compressed on the side of too much rather than too
for general plant purposes even though little, The education must include the super-
latter may be pure for respirator use, vision, and the supervision of the supervision.
ly parallel steam lines or pass thru Rarely, the enforcing of protection cannot he
areas, resulting in uncomfortably high accomplished by securing the cooperation,
peratures at the terminals. Otherwise and altho it should be the last resort, com-
ory compressed air may have had the  pulsory measures may be' required.

ture removed because of certain opera-
requirements, and the relative humidity
e helow 10 or even 15 per cent may
discomfort and dryness in the respi-

8. Facilities for the care and cleaning.

This very important condition to the
proper functioning of respiratory protective
equipment deserves more consideration than

& Personal factors: comfort, sex, age, it usually receives. In plants wh.efe a num-
gsical condition, intelligence, cooperation, her of respirators are used, provision should

be made for the collection, cleaning, repair,
and return of the respirators. In this con-
nection, it should be stressed that, if possible,
each man should have his own respirator,
suitably marked, so that it is returned to
him after cleaning. If it is impractical to
provide each individual with his own res-
pirator, provision must be made for thorough
cleaning and repair if necessary hefore it is
used by another workman. Where an indi-
vidual is responsible for the cleaning and
maintenance of his own mask, there must
be systematic supervision to insure its heing
done. Yant, in the article previously re-
ferred to, suggests several methods for clean-
ing and sterilizing different types of equip-
ment.

and applied if the choice is to he the best
one. When the conditions of the hazard are
unusual, it may be necessary to examine in
considerable detail cach of the factors, to

Too irequently the employee is mercly weigh the advantages and disadvantages,
nded the respirator with the order to “go  and to repeatedly modify the device until a
d and use it.” Instruction as to the rea- practical, safe, and comfortable form of pro-
for the protection, the exact situations tection is obtained.

ADJOURNMENT
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Essentials of Healthful Industrial Environment
By MYRON A. SNELL
Supervising Engineer, Hartford Accident & Indemnity Co., Hartford, Cop™

In 1940 occupational accidents were re-
sponsible for 17,000 killed, 16,000 perma-
nently disabled, and 1,350,000 temporarily
disabled.

Although the recognized diseases 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 be charged with their share of this
responsibility.

It is known that the incidence of the com-
mon diseases of life which are not due to the
occupation is higher among industrial work-
ers than among the balance of the population.
Consequently, the life expectancy of the in-
dividual employed in industry is approxi-
mately eight years less than for the non-
industrial worker. There is no doubt but
that considerable improvement would result
through the elimination of all of the unsatis-
factory conditions to which workers are ex-
posed in industry.

The Metropolitan Life Insurance Com-
pany conducted a study which revealed that
approximately 2 per cent of all workers are
incapacitated all of the time on account of
illness. 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 America
are engaged in a study of “Sick Absenteeism
in Industry.” Their records show that more
than eight days are lost per male wage
earner per year and more than twelve days
per female wage earner per year because of
sickness. A considerable proportion of this
cost is assumed by the employer through
lower production and poorer earnings.

Many companies have already discovered
that a large proportion of the employees
with poor health records also had poor
safety records. These employers are spend-
ing money to improve the health of the em-

ployees through the elimination of

ful conditions at home as well as on
They receive a large return on the
ment, not only through the reduction’
lost from the job through sickness fy
from the reduction in the cost of ind
accidents and diseases. g

Industrial Health i

Although progressive employers recog
the importance to them of healthy, satj
employees, it is unfair and unjust to i
upon them the legal liability for any i
or diseases among the employees that
not actually caused by the employment, {
cupational disease laws should be ca
enacted and justly administered so that
employer will not be expected to prok
general health insurance for his empl
The industrial environment is actually’
sponsible for only a small proportion of
time lost from the job by employees.

=

Every employer should, of course, be pp
quired to provide his employees with a sgf
and healthful place in which to work. Seg
an environment can be achieved only th
a study of every condition of industrial &g
followed by an adjustment of these comfi
tions to the health requirements of the indug
trial worker, i

(]

Atmospheric Contaminants

Employees should not be subjected to th
inhalation of atmospheric contaminants j
sufficient concentrations to cause disease g
poisoning, nor even in concentrations suff
cient to cause any marked degree of &
comfort. Polluted air is undesirable eve
though the foreign material in the air is m
present in harmful quantities. Workers wh
are satisfied and contented with the workin
environment are not only happier and meor
efficient but healthier as well. Many ind
viduals imagine all sorts of ill effects eve
from trivial industrial exposures, and ma
even worry themselves into an actual eas
of illness which was not caused by the &
vironment but from the mental attitude of tt
worker.
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Atmospheric contaminants in industrial
.ants may consist of solid dispersoids, liquid
spersoids or gases or vapors., Solid dis-
srsoids may be divided into dusts, fumes
1d smokes. Liquid dispersoids may be di-
ided into mists and fogs.

Dusts

Industrial dusts are mechanically generated

¥ many different processes and operations.
“ypical examples are drilling, blasting and
rushing in mining and quarrying; polish-
ng, buffing and grinding in metal finishing
o stonecutting, polishing and abrasive
lasting in the granite and monument indus-
1y. The dust generated in every case is of
he inorganic or mineral variety. Animal and
‘egetable dusts are known as organic dusts
d are generated by such operations as the
>rocessing of cotton, the working of wood,
x the polishing of skins.

From the health standpoint, industrial
of above ten microns in size are of no
Tuportance because they are too large to be
Shaled into the lungs themselves. Dusts
ten microns in size are not visible to
eye but can be seen with a micro-
*ope down to about two-tenths of a micron
® size. Dusts containing sufficient percent-
%3 of free silica and asbestos may cause
_kDOWn as silicosis and asbestosis if
Rhaled in sizes below ten microns in suffi-
bigh concentrations over a great
"“1} period of time. Other dusts, with the
:‘% of the metallic dusts, do not re-
- = d , but many of them do result
. Sertain changes in the lungs which are
deatly pot of great importance. Never-
hkle"'&:'kcrs should not be allowed to in-
Wmnqentrations of any kind of dust,
% of its composition.

M
%hﬂnm or maximum allowable
WJoms for these dusts have been es-
Yarious organizations, but as
no complete agreement
ations in workroom atmos-
Standard Safety Code
t of Heads, Eyes and Res-
recommends “that no
ly subjected without a
phere containing any
in quantity exceeding
cubic foot of a size
® The National Sili-
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cosis Conference in 1937 suggested that the
maximum permissible concentration should
be found by multiplying the percentage of
free silica by the total dust count. If the
result is under five million, the condition
may be considered permissible. If the result
is over five million, the condition may be
considered too high.

California, Connecticut and some other
states allow no more than five million par-
ticles of dust running high in free silica.
New York State, in the Industrial Code
adopted September 1, 1941, for the control of
silica dust in the stonecutting and stone fin-
ishing industry, allow five million particles
if the dust contains more than 70 per cent
free silica, 10 million particles if it contains
from 10 to 70 per cent, and 100 million par-
ticles if it contains less than 10 per cent free
silica. The State of California has established
a permissible limit of § 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.

Fumes and Smokes

Inhalation of the freshly formed fume of
any metal in sufficient concentrations may
cause the condition known as “metal fume
fever,” also known as zinc chills or shakes.
Although this condition causes a great deal
of discomfort and may be alarming to those
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 metals. The
American Standards Association's Sectional
Committee on Allowable Concentrations of
Toxic Dusts and Gases is developing 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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a “Code for Safe Concentrations of Certain
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
to be used as a guide until the time that the
American Standards Association’s committee
had completed the standards for the sub-
stances mentioned. The maximum allowable
concentrations for certain of the toxic metals
were as follows: Cadmium 0.1 mg. per cu.
meter; Chromium 0.1 mg. per cu. meter;
Lead 0.15 mg. per cu. meter; Mercury 0.1
mg. per cu. meter, and Zinc 15.0 mg. per
cu. meter,

Very little work has been done on maxi-
mum concentrations of smoke which can be
tolerated without impairing efficiency or
causing 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 paints 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 a 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 spray 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 free silica
in the form of quartz or flint. -

The maximum allowable concentration in
inspired air containing mist is the same as
that for the vapors, fumes or dusts of the
substances contained in the mist.

Vapors and Gases

While vapors are composed of
phase of substances which us
the form of liquids under ordi
tions, gases exist only in the gas’
under ordinary conditions.

Vapors and gases are frequently q
rectly termed “fumes.” For examg
trous fumes” instead of nitrogen oxidgd
A liquid organic solvent such as¥
tetrachloride will evaporate from gf
tank in a workroom and the vapors §
bon tetrachloride collect in the surrog
atmosphere. Thus the carbon te

the workroom either as a liquid or g
On the other hand, the oxygen and
dioxide gases in the air of the wo
cannot exist under such normal cond
any other state.

47y
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There are a vast number of organiejy
vents in use in industry and the numhg
increasing each year through the
of new and better solvents in the i
chemical laboratories. The extent of
to the health of workers through the
tion of the vapors of many of these solw
is not known, ¢

American standards have been establig
this year for benzol of 100 parts per mig
parts of air, carbon disulfidé 20 parts |
million, carbon monoxide 100 parts per 4
lion and hydrogen sulfide 20 parts pery
lion. The American Standards Associaty
Committee on Allowable Concentrationg;
at present engaged in the deve! na%
standards for acetone, carbon te ]
diethyl ether, formaldehyde, hydrofiy
acid, methanol, nitrous gases, detrach
thane, tetrachlorethylene, toluol, trick
ethylene and xylol. Tentative SE
standards for these as well as for
additional gases and vapors are given-ig
June, 1940, issue of the Journal of Ind
Hygiene and Toxicology, as already »
tioned.

Atmospheric Pollution

The only definite method of determi
whether or not a concentration of at
pheric contaminants exists in the works
that constitutes a health hazard is by m
of collection and analysis of air sam
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These atmospheric pollution studies require
the services of trained industrial hygienists
and the use of proper field and laboratory
equipment. Many private companies as well
as individuals are equipped to do this work
for themselves or for others.

In addition, there are at the present time
3l industrial hygiene units located in that
many different states, who are prepared to
do this work for industrial concerns at their
request. In all but New York and Massa-
chusetts these units are operated by State
Departments of Health in cooperation with
U. S. Public Health Service. In addition te
wpplying the plant owner with an analysis
of the health hazards in this plant, these
Wwuts make invaluable suggestions for their
correction or elimination through the use of
Moper engineering control methods.

Ingestion of Toxic Substances

:I‘lae_ vast majority of cases of industrial
Nl.omng occur through inhalation of- the
:tt subsf:ances rather than by ingestion or
b4 absorption through skin, for two reasons.

!he first place, the principal exposure to

* substances in industry is through in-
Malation and not ingestion or absorption. In

‘, »cond place, in those few cases where

v

/i

§ubstances are swallowed, they are
entirely eliminated through the ali-
tract without being absorbed into
& Moodstream and a large percentage of
w2l amount absorbed into the blood-
h‘h 13 further eliminated through the
hu-‘CoPsequemly very little of the in-
Poison gets into the general circula-
_gfae damage to the vital organs.

¢ of an employee who is working
de in the manufacture of storage
, he is inhaling any dust which
Munate the working area at the
Hmes each minute during the en-
the other hand, he usually eats
day on the job. In addition he
_at other times during the day
which in itself could not

8kin Contact

iszanic liquids such as tetra-
in leaded gasoline and benzol

daing by absorption through
cases, however, are com-
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paratively rare and most of the known toxic
substances do not readily enter the blood-
stream by skin absorption.

Approximately two-thirds of all occupa-
tional diseasc claims, however, are for derma-
titis and other skin affections. Industrial
employees 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 specialized subject has been
given a great deal of attention in recent
years and much information has been pub-
lished about 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 a
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 important factor in the prevention
of industrial dermatitis.

Infectious Diseases

A considerable number of industrial cases
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 easily con-
tracted through contacts with infected hair
or hides or the diseased animals themselves.
Practically every such case could have been
prevented either through sterilization of the
animal parts themselves or through the use
of protective clothing on the part of the
employees.

Miscellaneous Diseases

Theie are miscellaneous conditions to
which industrial workers may be exposed
which are responsible for a considerable
number of actual cases of disease. Com-~
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pressed air illness or caisson disease results
from too rapid decompression after working
under pressures greater than one 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.

Radiant energy when used in industry may
result in serious consequences if adequate
safety precautions are not taken, Workers
should not be exposed to harmful amounts
of radioactive substances or X-rays. In
every case the protective measures published
by the National Bureau of Standards should
be religiously followed.

Both 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,
however, may have a serious effect upon the
health of workers if proper personal protec-
tion is not provided. Cataract may result
from exposure to the heat and glare of
molten glass. Serious eye and skin burns
may result from undue exposure to the bright
arc produced in electric welding. The use of
goggles with properly colored lenses, face
shields, gloves, and proper clothing afford
adequate 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-
tinual or repeated trauma, vibration, pres-

. sure or friction. Examples are the diseases

suffered by workers who spend many years
in handling pneumatic tools used in such
operations as riveting and drilling. If pos-
sible the employees of concerns engaged in
such operations should be rotated so that no
one individual is exposed to the harmful ef-
fects of conditions such as these for long
periods of time.

Temperature and Humidity

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

ing custicaary winter clothes
broad geographical belts acrosg3
States in which heating of the
type is generally used during
months of the year. It doesa’f
rooms heated by radiant energy,’§
excessive glass area or those wi
insulated or cold walls. In densel§
spaces somewhat lower tempe
be necessary. Satisfactory ?
tions for men at work have beefd
vary, from 40 to 70° E. T. depend
rate of work and the amount ¢
worn. In hot industries 80° E, T
ered the upper limit compatible
ciency and whenever possible thig
reduced to 70° E. T, or less. ¢
In the summertime the averagg
zone is from 66 to 75° E. T, with ¥
as the popular average. This is 4 to §
average than in the wintertime,

The temperature differential beff$
doors and outdoors which should ¥
tained depends on a2 number of fi8
drop in temperature of 10° F. or s
be extremely harmful if it occurred §
especially when the skin and clod
wet with perspiration.

proper amount of humidity. It m
from 30 to 70 per cent without
The air should be dry rather
The common belief that dry air in #
erts a harmful effect on the skin
membranes has never been proved .
vincing evidence, although there hg
numerous investigations on the subf
addition of moisture to the air of ¢
rooms by any practical methéd has
shown to have any beneficial effed
health and comfort. Experiments hawy
that the respiratory membranes of ing
workers exposed to hot, moist air 3
tinctly more abnormal than those of_\
exposed to hot, dry air.

The maximum air movement shouli§
feet per minute with not less than
feet per minute per occupant of
taken from an outdoor source. Mr.
states that “an air movement of
40 fp‘ m. is permissible under present *
neermg pract1ce when the tempcramd
the air current is 2° F. or less below ‘s
nary room temperature. Current velotilie
as high as 200 f.p.m. may prove desitabk
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in hot industries, but velocities much higher
than this are uncomfortable and irritating
and may blow dust off the floor.”

Work in the hot industries may be respon-
sible for a number of physiological derange-
ments, the best known of which is heat ex-
hanstion or heat cramps. The conscientious
we of salt tablets by the employees in such
mdusiries has largely eliminated the dis-
ability and discomfort which were prevalent
a few years ago.

Since the amount of rise in body tem-
perature of employees in hot atmospheres
has been shown to indicate disturbances in
physiological equilibrium, the American So-
Cety of Heating and Ventilating Engineers

suggested an average “temperature rise
of one-hal degree in the average worker

ealified by physical makeup and experience’

zﬁm in hot industries, or a one- and one-

rise in an occasional worker” as
the Bmiting factor,

’1?! ASH.V.E. state that “the thermal
the bent cannot be properly adjusted to
‘m"’{mremcnts of human health and com-

without control of all the four basic
factors concerned—temperature (true air
free from radiation effects)

) of the air, humidity of the air,
mean radiant temperature of the sur-
:i‘:i”l surfaces.” Their research labora-
are

':h:hprogmm with the aim of establish-
minimum requirements for air condi-
foc industries which would be ac-

“able to everyone concerned.

I

. ki":&u&neous Conditions

M Roise levels
. have a profound
By P industrial workers and pmay re-
dafness or other pathological ear
A.SHVE 1941 Guide con-
gving the acceptable noise

10 to 100 decibels depend-
te and location. Dr. Knudsen
long exposure to sounds above
WA 90 decibels or a brief ex-
noises invariably im-
results are vestibular
fatigue, loss of effi-

nervousness which can
H¥e noise, Some persons
} 0 excessive noise than

AR

at the present time engaged in a

Various conditions. These noise’
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others, but no one is immune to long con-
tinued intense sound. Noise has become more
than a nuisance—it is a menace impairing the
hearing of millions, robbing them of quiet
leisure, restful sleep and taking a toll of
the general nervous system of mental work-
ers, neurotics, hospital patients and others
who are noise sensitive.” Noise reduction at
the source may be accomplished by insula-
tion, absorption or by reducing the noise
from machinery and equipment. Most em-
ployees object to wearing ear stoppers but
Dr. Knudsen has devised an ear dcfender
providing an insulation of 35 to 40 deribels
which is very effective.

Tobacco Smoke and Body Odors, with the
exception of toxic atmospheric contaminants,
are the principal factors to be considered
relative to comfort and efficiency. Such
odors are not harmful but nevertheless have
a profound effect on individuals. In the
same manner other disagreeable odors ad-
versely affect the efficiency of workers.

The amount of outdoor air needed for
body odors should be somewhere between
10 and 30 ci.m. per person depending on
age, socioeconomic status, air space in cubic
foot per person, outside and inside temper-
atures and humidity, The minimum air
change requirements for tobacco smoke has
not yet been definitely determined but prob-
ably should be in the neighborhood of 5 to
15 cfm. per person. These air require-
ments are in addition to those needed for
indoor recirculation in order to maintain the
humidity and temperature at the proper
levels.

Spoce Allotmenis for industrial workers
are of questionable value and minimum re-
quirements for them cannot be given at the
present time because this factor is so closely
associated with many others, principally that
of the ventilation problem.

Hlumingtion of the proper intensity for
the type of work to be performed should be
provided for all industrial workers. The
equipment providing illumination should be
of the proper type and installed so as to give
maximum efficiency with a minimum amount
of glare, eyestrain, or other adverse effects.
Improper lighting may be responsible for ac-
tual diseases of the eye in addition to
eyestrain and eye fatigue. Improper illumi-
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nation may not only result in poor efficiency
but also in a high accident frequency. The
number of foot-candles for proper industrial
illumination varies up to a point beyond 100.
They are published in table form for various
occupations in Safe Practices Pamphlet No.
22 on “Industrial Shop Lighting.”

Other Factors which should be considered
in the subject of industrial health are work-
ing postures, and the proper kind of floor
covering. Standing or ‘walking on concrete
or other hard surfaces produce fatigue and
may even be harmful to some individuals in
prolonged exposures., The Gilbreth Inter-
national Committee on Industrial Fatigue

o
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place great stress on the harmfuf:
improper posture among industrigf
The use of proper chairs elimi

and greatly improves efficiency. -~

The comfort and efficiency ¢
workers are also affected by the colog
of the environment, the length of th
ing hours and the rest periods used
nection with them, the general hog
conditions and cleanliness of the p
washroom, sanitation and eating
medical facilities, and by proper
for recreation. Most of these, how
little or no important effect upon the
health of the industrial worker,
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