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THURSDAY MORNING SESSION
October 9, 1941

. Methods of Combating Industrial Health Hazards
A Symposium

"?;d ,ig,--W,u.rzn S. Paing, Manager, Engineering & Inspection Department, Aetna

‘Casualty & Surety Company, Hartford, Conn., and Vice-President for Iadustrial Safety,
National Safety Council. X
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Ventilation and Exhaust Equipment

By GORDON C. HARROLD, Ph. D.

o flndustnzl Hygiene Laboratories, Medical Department, Chrysler Corporation, Detroit
’ 50t is difficult to give details on the many are of such toxicity that a totally enclosed

hases of ventilation and exhaust equipment hood with up-draft exhaust is preferable.
.which are applicable to the problems of pro- The factors of concentration and relative
tecting the workers’ health. toxicity play an important part in the choice
* Some general principles of every day usage O}E exhaus't systc'ms.h ?.hf further m“"l“. fs
ean be covered however, as well as specific the question of whether any cumu ative
ses. poisons or those leading to chronic illness
. may be present. The older up-draft exhaust
Thus for gases, less pipe velocities are gsystems have in many cases been replaced
needed than for fumes, mists or dusts. The with back or side draft ventilation even for
low_cr specific gravity of gases leads to gases lighter than air because of the danger
virious modifications for their handling. of carrying the hazardous material through
Carbon monoxide gas which is slightly light-  the breathing zone of the worker. Only in
er than 2ir could be taken upward. However, such cases as result from the gas being gen-
when mixed with automobile exhaust gas the crated above the breathing zune of the
apparent specific gravity of the mixture is worker should canopy and other types of
‘Taised so that it is much more feasible to overhead hoods be used. A combination of
Temove the gas by means of staggered floor  back and up-drait will take care of all such
grills. Even more important than specific situations and should a canopy be open on
Bravity is the temperature of the gas mass all sides a solid partition can usually be
.:}‘ Increased temperature causes the heated built in the center of the operation to pro-
churorse . . vide a back wail for both sides of the ex-

hausted operation.
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uf%f }ihls reason numerous exhaust systems
able uilt without gorced draft and are suit- Liqgids which give oﬁ. vapors or mists are

igh tf::*'_'-l.cula.r]y in smoke removal where both .squlc'r and more dxﬁ_icult to treat. Since
s b dxmi'y is not encountered. Gases sqch the liquid is usually confined in a tank, the
yérogen chloride or hydrogen cyanide focal source oniy need be considered to pre-
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vent Jocal 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 offersd 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 fess. 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. A

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 truc criterion unless all outside condi-
tions are evaluated.

It was pointad 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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_ hours' operation. No significant relation @

tanks. Also of interest is an efficient man.
fold system to deliver equal quantities of &
t0 all parts of the slot. Silverman has shoy,
that ventilation requirements vary with iy,
physical characteristics of the liguid g
suance in the tank. Thus in one instance |
shows that flange slots increase efficiens
with decreasing depth of liquid but that high.
ly volatile liquids will be lost through e
trainment and evaporation so that the depg
would have to be increased for efficient op.
eration with such substances. N

A case of this kind is thoroughly disau;'d !

by Witheridge et al in regard to the veg.
tilation of trichlorethylene degreasers. Thy
showed that vertical slot ventilation causa
the lowest solvent loss increase but was leay
efficient in reducing solvent exposures. 3
round hole system caused the highest solven
loss increase and required approximately
twice as much power as the horizontal slo
type to reduce solvent exposures to 100 p.p.m
The maximum solvent loss increase duely
ventilation during continuous use of this de
greaser was 2 gallons per 9-hour day or?l}
gallons per square foot of tank area per 10§

tween ventilation rate and solvent loss was
shown. ;

A ventilation rate of 615 c.fm. around the
20’ perimeter of the tank using the horizontil
slot or round hole system reduced the averap
trichlorethylene concentrations in the oper-
ator's breathing zone from a maximum of
400 p.p.m without ventilation to below 100
p.p.m. The wvertical slot system required 3
ventilation rate of 1400 c.fm. to accomplish
the same resuit. :

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 t¢
the source of dust generated.

1. While great emphasis is now being laid
on wet collector systems it should be undes-
stood that such systems will not remove large
amounts of the dust sizes which are-sigmé™
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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’ ci(;th or bag filters will coliect these small
icles A X
;I?cl:riial precipitation is also very efficient

put is often too expensive 10 -install and

maintain.

The velocity of air in r:h_e pipes ;hould .bc
sufficient to prevent deposition. This velocity
may be as high as 4500 linear feet in the. case
of lead dust. Since too great a vglocxty is
wasteful and results in excessive pipe los'ses
the system should be so dFSIgncd as to elim~-
inate the need for excessive vcloglty. Sl}ort

. distances to coliectors, coupled with straight
sections of pipe with no sharp bends, are aids

. in this endeavor. When .sect‘ions of _br_ar}ch
pipe are joined to a main pipe the joining
angle should be 30 degrees or lass.

LA 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

b the resultant face velocities to be much

9}, higher.

. 7N Often gases and fumes are collected to-
g’éé&ber and usually the limit of air require-
L;‘--,':_ﬁ'ents is set by the velocity needed to keep
“gthe pipes from plugging up. In some cases
*7as in foundry operation, back draft exhaust is

o Eiﬁ’i’ubrted to in order to collect the airborne
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E’z keeps dust from getting into the air,

:"Welding of various kinds produces iron
fume, fumes from the fiux and gases such as
nitrogen dioxide and ozone. The iron {ume
apparently is only a nuisance dust but the
manganese, fluorides, etc. resuiting from the
welding flux are harmful. The gases noted
are harmful when in sufficient concentration.

Work performed in the Chrysler Lahora-
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.
1 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-
Imity to the work. Qther types range from
floor grills to hood canapies, each type being
adapted to the kind and size of the pieces

et =

" In closed tanks, the “Airbooster” as made
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but the maintenance costs are high,

"?dust. - Then a separate downdraft system

by M.S5.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 when
toxic substances are present is the use of
individual air supplied hoods either open
about the eyes or closed depending on the
cfficiency 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 bazard. 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 coliecting 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 siudge should be col-
lected in drums and disposed of at frequent
intervals either by mixing with S parts by
weight of sand and burying in 2 dump, or
covered with oil and burned. It should be
noted that this is one of the iew cases where
magnesium, in particular, can be wetted with
water but it should be noted that the sludge
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=~ __.should rot be allowed to become half wet but Always o be considered is whether &

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 Rlter séreen
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 coatrol 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
ecight months of the year. Even with closely
controlled systems, this factor of hested 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

- vide a cheaper, more satisfactory answer, ‘A}

installation is to serve the purpose of remqy.
ing toxic materials or those which may be
classified as nuisance contaminants. Boy
are legitimate requirements but it should be
clearly understood that one system is to pro.
tect health directly and the other to Provid
comfort, Proper consideration can then
given to the question of “how much" 35
“what kind" of ventilation is to be instally

A common sense program will indude’g.
haust ventilazion as one very important ajy
but only as related to other possible method
of solving the problem involved. When syp.
stitution is feasible and economical, or rg
vision of process if possidle, these may pro

times, personal protection will best serve th,
purpose and in some instmnces a few" simple
rules of operation and maintenance may be al|
that is needed. Ventilation often proves the
only answer, but indiscriminate ventilation
the poorest and most costly answer that ay
be devised. A system should be' completdy
designed at one time with no additions with:
out a complete revision of all parts of ‘the
system. It is, of course, permissible to con
pletely design a system in such a way’

units may be added from time fo time bt
this should be a part of the original consid.
eration. Conversely systems well designed
and installed to meet the condition encoul:

tered in the degree necessary are major aids
in any health program. ',';
4
-

t
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 furthe
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 i
would be impossible for them to do so &
there are not enough. of them to go ‘“°‘"’i‘;
1 believe tHiT TRere are very few in this
meeting this morning who would call them
selves industrial hygicnists, With this a5
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smption in mind [ 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
«whmitted 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 t6 accomplish and for
the present we shall have to get along with
what we have.

I should like this morning to try to teil
plant safety men what they can do along this
fine ‘without the benefit of specially trained
industria! 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
7,

com ¥ 7and gases, the solvents and other chemicals
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“that are used, produced as necessary by-
products of, or enter at all into the manu-~
ificturing processes in any way. If you do
fiot you certainly should find them out—and

. pechaps this is the first thing you can do.

We are saie in saying that wherever a
toxic substance is used apn 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 hezith hazard to
benzol or to lead exists, but we can say that
we do have the exposure.

Now over the years by means of animal
¢xperimentation, and by the results of human
experience, it has been shown that low
dosages of these toxic materials which exist
35 2ir contaminants are pretty well taken
Qre o 2 v human organisms.

'Gh dosages in the time factor as well as
the concentration are not well handled and
Amage to varjous organs and tissues may
Tesult from continued exposure.

Further, these same studies, both animal

Dusts, Fumes, Gases asnd Vapors

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 absorption
through the skin. However, the important
thing we have to remember is that most of
the toxic materials used in industry 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 ail 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 :ime. Behind some of these sug- -
gested exposure concentrations there is a
wealth ¢f experience and an impressive
amount ¢f factual data. Behird other figures
there is very little in the way of experience
and such Sgures represent what we might
call an i-telligent guess on the part of
people whase intelligent guesses we respect.
Thresholds need precise measurements.

Because we need to know what degree of



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-
cclient papers have been delivered on sam-
pling methods and analytical procedures for
the various air contaminants, [ 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 mcasurmg 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 turnm on additional ventilation when a
dangerous concentration is reached. Where
we can get such instruments we find them
a great help to the safcty engineer in pro-
viding him an answer to his problem.

However, there are a large number of air
contaminants that we cannot yet measure

30th National Safety Congress

by these simply operated instruments: Mo;t
of the safety cngmecrs have to depend upou
their own ingenuity to provide the answers.”
By far the majority of our plant safety mmt
have no ‘industrial hygienist to lean upon, 4
neither have they been able to procure
simply operated instruments which will g-wQ
them the answer they want for the particulas¥
air contaminant or exposure that exists int
their plant. Such safety engineers are not
entirely without recourse and there is quite™
a lot they can do to get somc measure or}
estimation of some of their plant t:xposum~
without outside help

For example, take visual inspection, whxch
is simply the intelligent use of the sense of -
sight. Dusts, which have given us more -
cases, probably than all of the other airs
contaminants combined, are usually pedectly{
visible things. Considerable stress has bem
laid upon the point that it is necessary {0
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know the size distribution of such dust sus's
pended in the air before we can trul Irg
measure the hazard that exists. In this 4fY
has been my experience that wherever there
have been big particles which can easily

’.shows that :

seen there are always plenty of small o:'ys? ;‘ 2

which are deeply respirable which cannot’

seen. [ have never yet made any dust studies® §;

in plants where it was obviously dusty by
sight that there were not many times more: § -
fine particles well down in the so-czlled\
respirable range than there were big ones)
Conversely you seldom find fine dust without,
large ones along with it which can be seen
particularly near the source of the dust in
question. If your plant is a dusty one some,
cvidence of dustiness is visible, even if you'
have to ¢limb up on the rafter to look for
it as settled dust. ..:

‘i

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 thrown
off into the air by this operation that it was
difficult to see {rom 25 feet away the two
men who were operating it. It was obvious
to anyone that so much dust could n%k
possibly be beneficial regardless of the
silica content and €ommon-senstashemdehati-d .
told him that here was a situation abou!
which' something shouid be done an
promptly. As 2 matter of interest the d
counts ran up into several billions per cubic
{oot and the free silica content as quat
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‘” somewhere between 10 and 15 per cent.
 Sach information may be helpful in getting
p ernents but it scems to me that any-
S takdng the troublg to view this operation
Aa have immediately recognized the

S pealth bazard.
7 [ pave often been asked to define or de-
‘sxibe by appearance what constitutes too
3 dust. I'm afraid T have no precise
: suswer to that question. I have often replied
o soch questions that if you actually can
R oee clouds of any dust produced or dissemi-
B2 pted into the air of 2 working area from
" ony process it is a good idea to enclose and
& vearilate it, or at least to try to control the
R dost source in some way.

‘ It has been my experience that most in-
K dstrial commissions and  accident boards
- are pot particularly impressed with dust
B erunts and analyses and discussions of
7 threshold dosages as such. If testimony
K shows that a plant is dusty, and anyone can
B see that it is so, the plant is pretty likely

Fto hive to accept any claims for respiratory
£, damage as an industrial case.

£
-

)
.

ol

3cid vapor which arises from hot acid

e._: tanks: may not be visible but the
. that accompanies it usually is. You
pla see_where it is coming from and get an
g de2 Where it is going. The etched or rusted
- sppearance of metal work in the room with
Bthese pickle tanks is also visible evidence
tat acid vapors have escaped into the room.

.-Tbé fumes from arc welding are perfectly
*vm'ble—and the 25 mgs. per cubic meter
- suggested as a limiting dosage in Massachu-
> setts is a very dense cloud. One investigator
. describes it as so thick you could cut out a
hmk with a knife and wrap it up and take

\; Again, by watching the rebound of spray
@ 2 spray painting operation you can tell

- o PTENY accurately if the operator is well pro-
§ 'oted and if the booth has sufficient air to
§ tke care of the fumes.

. F ﬁ:ﬁi; human nose is probably not a par-
¥ Pprecise measuring device and no

"-"‘!: T=CUNPETent peodple’s noses differ widely
E 4 u“",' ability to detect and estimate air
mntzmlpnnts by this means. However, many
di;;:r industrial vapors and gases do have
¥ aa b‘: and characteristic odors and much
{ & ntell; d°“c.by a safety cngineer by the

'8ent usé of the good old nose.
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In our laboratery in DBoston 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
be detected and identified 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
dosages for ammonia, benzene, the acetic
acid esters, carbon bisulfide, carbon tetra-
chioride, in fact all of the chiorinated hydro-
carbons, 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 trichlorcthylene,
the common degreasing solvent, suggested as
the threshold is distinctly uncomfortable
after ffteen or twenty minutes exposure.
Personally, I would hate to work in 200 ppm.
of trichlorethylene for an eight-hour day.
With formaldehyde 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, sulphur dioxide, are
very uncomiortable 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 fetrachloride, 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 snifing 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 hias 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 because 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 :nclgs;“f
ventilated or otherwise protected to |
down the concentration. It should be 3
with caution and understanding. Safety

gineers often ask me whether or po™
coating process or a mixing process or g;‘-l
such things as vapor degreasers shoulq ,
have something done about them. Ty g
inquiries 1 {requently ask the safety =
gineer to go out and stand alongside of 5 .§
operator of the process in question fof;
much of the day as the operator does hip
self. I further ask him to tell me just hey
he feels at the end of this period. 1%
remarkable how often after going throy
this the safety engineer comes to the cgp
clusion that further protection is nece&gg

at least very desirable. Now you know'um

there are lots of smells, irritating gases R} -

the like that workers finally get used t
and they will probably affect you much mop
violently than they do the cxpcrie?iﬁ
operator. On the other hand I woﬁdc};ﬁ
we are right in asking people.to w_orlg'_&

disagreeable atmosphere where they &

to “get used to it" before they become'raf5ia

sonably reconciled to their job. 3

There is one other way we have of
mating exposure that is probably nol
good as the three I have mentioned
nevertheless it has its uses. I refer to‘Com

plaints on the part of the worké&}'fh@ iy
selves. Safety engineers should be ok %c3
enough to workers in the departments wheref %

toxic materials are used so they will_:la3
verbal reports of any complaints or 7o
jective symptoms that arise. 2

G,

I recall two fatalities this year allege’dlj
caused by high exposure to carbon tetrs
chloride vapor. There may have been othe 3
cases but these two were such that I had
access to the reports of the investigation
They were both rather simple jobs of clear
ing metal objects with carbon tetrachlorié
and the whole operation was by hand. Bot
operations had been performed occasionall
for 2 number of years, but as a result
large defense orders the time spent at thest
operations had increased considerably. }_300
men are on record as having complaine
considerably. They had been nauseated se™
eral times. They complained of feeling t!
and restless for quite some time before thef
firally became_ really seriously sick. A
alert safety man nosing about the PI“’f
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b lookdng for trouble might well have picked

this vp and recognized it as a measure of
excessive exposure. Both cases terminated
faully 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 2 number of posi-
tions around the operation and concentra-
tions well over 100 ppm., the suggested
threshold dosage, were found.

1 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
quantity used or the short time of exposure.
With increase in production a number of
these processes have speeded up so that
gradually the weckly degree of exposure
to”the dust, fume, vapor or gas has been
creased.. As a result of defense orders
processes that used to take place every

e of est-F oﬁg.er' Thursday are now being' carried out
iy not a
joned b g
t to com-f
ers them-
be clost ‘ .
‘nts where
- will gt
1s or ob
£ The need for pessomal respiratory protec-
‘§ tion in many types of industrial cperations
- allegedl? is now well recognized, but the problem of
hon tetr#d determining in a specific instance whether
een oth®¥ 2 respirator is required, and what type is
hat I.h“ b best indicated, is sometimes not a simple one.
‘stxfgat;::;{ Every type of respirator places some re.
: o hcl aE Striction on the wearer, and although it may
rac OBOd- be only a slight inconvenience and insig-
1pd, T nificant compared with the protection it pro-
Cas’o?: vides, it must be recognized as a compro-
resu hest Muse. Ideally, all operations would be con-
€ at tBo(h ducted 5o a5 not to contaminate the air
bly‘l nelb which must be breathed, or the degree of
omplat i ¢ontamination, would be kept at safe levels
cated $ Y Ventilating devices. Only after the pri-
cling t:hd Mary effort to achieve this ideal has proved
cfore 1 be impossible or impractical should the
i;::‘ o use of personal respiratory protective cquip-
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every day. What used to be a short time job
of 13 or 20 minutes now stretches out over
two or three hours. Complaints do not al-
ways mean that a serious heaith 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 a3 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
Director, Laboratory of Industrial Medicine, Eastman Kodak Co., Rochester, N. ¥,

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 be 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




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 M aximum
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 theé hazard by other
means, and that some form of personal
respiratary 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 before
investigating the factors which shouid 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 efficicncy 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 Intcrior. 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-
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sidered in selecting a respirator for a specifie
hazard?

In many instances the actual selection wif|
not require a step by 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
best possible one, these principles must be
examined, recognized, and applied. In most
cases, a standard model of one of the com.
mercially available devices will be satisfae.
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 2 particular nype
of respirator, or require a modification due to
the peculiarities of the exposure, will be
considered in some detail.

1. The oxygen content of the contamingted
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 fres or
explosions may have consumed the oxyge
or where large quantities of gases or vapors
may have been 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. :!

h

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

It is extremely important to know the
exact nature of the contaminating materiai—
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 con
taminant also determines the type of fac}
piece or covering which is to contain th
respiratory device, Of the two gene
classes of respirators, it has greater imgofl
in the -selection of the zir-purifying typ®
A particular absorbent may have a relativelf
high restraining capacity against oue type o
physical state of a contaminant and havj
little or no value against others. For ¢v
ample, a filter which gives effective protectitd
against lead fume may permit the passage
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There are a variety of absorbing materials
which arc used to “filter out” the contami-
‘cants in air-purifying respirators. There is no
Agne “universal absorbing material” Since
fthere is a direct relationship between the
£3mount of the specific absorbent and the quan-
Sty of material absorbed, it is desirable to
ivhave as great a quantity of this specific ab-
fsorber as possible. Occasionally, because of
%:-Eﬂccrtainty as to which type of canister is
Jindicated, the use of an “all-service” type
JFrespirator is recommended. This respirator

Zlypes of gases, vapors, fumes, or smokes en-

ﬁé&umered industrially and would give pro-

“fection by absorbing the contaminant in one
25 two of its layers, but jts capacity for
Wbsorption would be much less than if the
Montainer were completely filled with the
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&ipecific absorber. In contrast to the air-
:r'ifying respirator, the air-supplied type’
ves respiratory protection against all types
contaminants.

3. The concentration of the contaminants
ind the durglion of exposure.

e

1o

~These two factors are considered together,
the concentration and duration are both
Timportant functions of the total capacity or
L #%ife” of a given amount of absorbing ma-
terial. Theoretically, the air-supplied respi-
tors afford effective protection against any
toncentration of contaminant as long as the
~air supply continues. The concentration and
sthe duration of exposure impose very definite
. li‘mitations upon the air-purifying types. Very
litle information is available concerning the
- absolute capacities of the varied types of ab-
‘sorbing materials for the variety of con-
Bminants—even those against which they are
1most effective. In practice, the point of ex-
';hﬂll§tion of a given amount of absorbent is
Sbvious if the odor of the contaminant is
\Wted (it is assumed that the face piece is
well fitted). Unfortunately some very toxic
[Materials are odorless, for example, carbon
Ronoxide, and other substances vary greatly
"8 10 their tendencies to fatigue the olfactory
_Bnse a5 the concentration of the gases or
"Rpors passing thru the exhausted absorber
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Z%';ﬁards protection against practically all .

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 approvéd
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 absorber 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 2
straight line relationship for the effective
life. Thus, 2 canister effective against 2 per
cent vapor for 30 minutes can be assumed to
give protection against 1 per cent for 60
mioutes, 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 cormi-




fort and tonvenience 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 a2 consequent
exposure to high concentrations of hot sol-
vent vapors. The work inside the machine
is of such a2 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 meodified 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. Qther
factors, the ease and speed of applying and
removing the mask determined the final se-
lection, since the 9ositive 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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an inconventiently larger container or fit k-

‘that when it was necessary to move scaffoll f

use of a small cartridge absorber type",’
pirator was giving inadequate prote;
agzinst the high- concentrations of v,

encountered in spray painting the in(erio,','
of buildings. The alternatives in supplyj,:
additional protecion were to increase ¢
quantity of absorbing material, or to use 3
air-supplied type. The relatively farge .

ume of absorbent necessary to give compley
protection for an eight-hour exposure to_the
high concentration of vapors, required eithy

quent refilling of a small one. A valid g
jection to the standard air-line models vy

ing or to perform other work in the roea§-
being sprayed, the painter must, to regly
his air source, carry the supply line whereye ] ¢
he went, an inconvenient and even dangergy

impediment to climbing on and off scaffoll }+
ing and ladders. If he cut loose from tel
airline he was exposed to the residual con
centrations of five to ten thousand partspa §
million, an appreciable cumulative exposare' £
during the course of a day.

An airline respirator was modified tg
clude 3 charcoal cartridge and auton
shutof valves on both sides of the conn
between the supply line and the mpﬁ
line. Thus when the airline .connection}s
severed, the intake of air begins automaba k)
ally thru the cartridge and continue’s?i
the reconnection with the airline again aut>-F.
matically closes the small valve in the has¥
of the cartridge. These modifications” fre
quently require considerable experimentata§
until 2 satisfactory result is obtained, bat
the protection and safety afforded is adequatt

onnectia

compensation. A
>
S. Other envirowmental factors, such & ol
temperature and humidity. L e gt

Temperature and humidity may influenc
the selection in at least two ways since (1!
they have a definite effect on the capacity d
certain types of absorbents, and (2) the
affect the comiort of the wearer, The e
of moisture on the life of activated chare®
against gasoline vapors has been shown #
studies by the Bureau of Mines, The &
pacity of the dry charcoal (0.35% moisture)
was six to twelve times as great as
containing 21 per cent moisture (in equl
brium with air at 25 degress C and
cent relative humidity, and showing no 5%
sible moisture). The eficiency of hOP“ytf
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} an absorbent (actually a catalytic agent for
anging ; :
. ;S:e) g‘,s readily destroyed by moisture. It is

frequently difficult to control the temperature
and humidity of the air fgr air-supplied res-
‘pirators. The lines carrying the compressed
air for general plant purposes even though
the latter may be pure fqr respirator use,
frequently parn\lg! steam lines or pass ﬂ}ru
ot 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
7 yzlues below 10 or even 15 per cent may
: ause discomfort and dryness in the respi-

ratory tract.

. Personal factors: cowtfort, sex, age,
sphysical condition, intelligence, cooperation,
et -

Most of the respirators now available, if
.in proper working condition, can be worn,
even for long periods of time, without appre-
cigble discomfort if the wearer has become
psychologically adjusted to the situation. It
sprobable that the chief cause of failure of
otection in exposures where respirators are
vided is the mental and physical discom- .
 fort due to faulty operation or maintenance—
;,:3:_!1: clogging of filters, the unclean condition
.of ‘the face piece, the unsatisfactory fitting
1o the contour of the face.* Unless the work-
men are exceptionally enlightencd the un-
comfortable protection will seem worse than
the hazard of the exposure. In general
women adapt to the wearing of respirators
less easily than men, and this relation in-
.Creases with the size of the face picce or
Covering and the.amount of equipment in-
volve‘d. Age and physical condition must be
considered, especially when devices such as
the self-contained oxygen breathing appara-
fus is to be worn in emergency operations.
The intelligence and cooperation of the work-
men are obvious factors.

- 1. Control of personnel cxposcd—educa-
s supervision, ’

Too frequently the employee is mercly
ed the respirator with the order to “go
224 and use it.” Instruction as to the rea-
o for the protection, the exact situations
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under which he shall wear the respiraxm:, the

carbon monoxide to carbon diox-:-signs of faulty operation and what hc shall

do to correct them, and the care and clean-
ing of the device, must depend upon the par-
ticular circumstances, but it is better 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 be the last resort, com-
pulsory measures may be required.

8. Facilities for the care and cleaning.

This very important condition to the
proper functioning of respiratory protective
equipment deserves more consideration than
it usually receives. In plants where 2 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,
cach 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 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
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Essentials of Healthful Industrial Environment
By MYRON A. ENELL
Supervising Engineer, Hartford Accident & Indemnity Co., Hartford, Conn.

In 1940 occupational accidents were re-
sponsivle for 17,000 killed, 16,000 perma-
neritly disabled, and 1,350.000 temporarily
disabled.

Although the recognized discases of occu-
natiant are responsible for only a compara-
tively small proportion of these industriai
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 lific which arc not due to the
occupation is higher amonyg industrial work-
crs than among the balance of the population.
Consequently, the life expectancy of the in-
dividual cmploved in industry is approxi-
matcly cight -yvears less than for the non-
industrial worker. There is no doubt but
that considerable improvement would result
through the climination of ail of the unsatis-
factory conditions to which workers are ex-
posed in industry.

The Metropolitan Life Insurance Com-
nany conducted a study which revealed that
approximately 2 per cent of all workers are
incapacitated all of the time on account of
illncss. This mecans that the estimated 20
miiiion workers in the Uuaited States lose
four hundred million days amwually on ac-
count of injury and illness. resulting in an
average direct Joss of wages at $5.00 per
day of two billion dollars.

The Air Hygiene Foundation of America
are engaged in 2 study of “Sick Absenteeism
in ludustry.” Their records show that more
than cight days are lost per male wage
carner per yvear and more than twelve days
per iemale wage earner per ycar because of
sickness. A considerable proportion of. .this
cost is assumied by the emplover through
lower producticn and poorer carnings.

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 unhealth.
ful conditions at home as well as on the job
They receive a large return on the inves.
ment, not only through the reduction of tim,
lost from the job through sickness but alg
from the reduction in the cost of industrig)
accidents and diseases.

Industrial Health

Although progressive employers recognue
the importance to them of healthy, satisfie
employees, it is uniair and unjust to impos
upon them the legal liability for auy illnesse
or discases among the cmplovees that an
not actually caused by the employment. Qc
cupational disease laws should be carefully
enacted and justly administered so that the
cmplover wiil not be expected to provide
general health insurance for his criployes
The industrial cnvironment is actually re
sponsible for only 3 smail proportion of 1
time last from the job by cmployees.

Everr employer should, of course. be re
quired to provide his emiployees with a saft
and healthful place in which to work. Suc
an environment can be achieved only througd
a study of every condition of industrial lm
followed by an adjustment of these condt
tions to the health requirements of the incuir
trial worker.

Atmospheric Contaminants

Emplovees should not be subjected to l-h'
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Industr

Atmospheric  contaminants in  industrial
wants may consist of solid dispersoids. liquid
éggpgrsoids or gases or vapors. Solid dis-
persoids may be divided ino dusts. fumes
and smokes. Liquid dispersoids may be di-
vided into mists and fogs.

Dusts

Industrial dusts are mechanically generated
br many different processes and operations.
Typical examples are drilling, blasting and
crushing in mining and quarrying: polish-
ing, buffing and grinding in metal finishing
and stonecutting, polishing and abrasive
hlasting in the granite and monument indus-
iry. The dust generated in every case is of
the inorganic or mineral varicty, Animal and
vegetable dusts are known as organic dusts
and are generated by such operations as the
arocessing of cotton, the working of wood,
or the polishing of skins.

From the health standpoiut, industrial
dusts of above ten microns in size arc of no
importance because they are too large to be
nhaled into the lungs themselves. Dusts
below ten micfons in size are not visible to
the naked eye but can be scen with a micro-
scope down to about two-lenths of a micron
in size. Dusts containing sufficient percent-
iges of free silica and asbestos may cause
diseases known as silicosis and asbestosis if
Erjhalcd in sizes below ten microns in suffi-
cently high concentrations over a great
cough period of time. Other dusts, with the
exception of the metallic dusts, do not re-
slt in diseases, but many of them du result
A certain changes in the lungs which are
#idently not of great importance. Never-
':“-dess_. workers should not be allowed to in-
“ile high concentrations of any kind of dust,
ardiess of its composition.

. Permissible limits or maximunt allowabie
"-:'lmgtmrations for these dusts have been es-
“lhished by various organizations, but as
™ there has been no compicte agreement
-Fdust concentrations in workroom atmos-
s¢res. The American Standard Safety Code
“* the Protection of Heads, Eyes and Res-
J20ry  Organs  recommends  “that no
_xee be continuously subjected without a
ot to an atmosphere containing any
_.‘4,'“,0}' mineral dust in quantity cxceeding
v-e__l“" on particles per cubic foot of a size

% than 10 microns.” The National Sili-

Health 1

sests Confereince in 1937 suggested that the
maximum permissible concentration  shouid
“e found by multiplying the percentage of
iree silica hy the total dust count. If the
result is under five million, the condition
may be considered permissible. 1f the result
i+ over five million, the condition may be
zonsidered too high.

California, Connecticut and some other
s:ates allow no more than five million par-
ticles of dust running high in irce silica.
New York State, in the Indusirial Code
zdopted September 1, 1941, for the control of
2 dust in the stonecutting and stone fin-
ing industry, allow five million particles
i1 the dust contains more than 70 per cent
iree silica, 10 mililon particles if it contains
ram 10 to 70 per cent, and 100 million par-
les if it contains less than 10 per cent free
siiea. The State of California has established
z permissible fimit of 5 million particles per
cubie foot of air ior asbestos dust.

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

Fumes and Smokes

Zuhalation of the freshly formed fume of
-+ metal in sufficient coucentrations may
e the condition known as “metal {ume
er.” also kunown as zine chills or shakes.
ough this condition causes a great deal
comfort and may be alarming to those
are not familiar with it, it is actually
: a disease and has no permanent cffect on
individual. The inhalation of the dusts
‘umes of the toxic metals can also cause
mic poisoning if inhaled in sufficient

As vet there are no definite standards
:2hlished for most of the toxic metals. The
rican Standards Association’s Secticnal
ittee on Allowable Coneentrations of
Dusts and Gases is developing stand-
for cadmium, chromium, lead and mer-
cury. They also propose to develop standards
for satimony, arsenic, manganese and zinc.
Al o1 these standards will probably be avail-
able i the near future,

The Journal of Industriul Hygiene and
Tuxizology in the June, 1940, issue published
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a "Code for Saie Concentratic:s /1 Certain
Cummon Toxic Substances Usvd in indus-
try.”" This code was prepared by 3 group of
five cxpert indusirial hygienisiz and con-
tzined a list of suggested pern te litits
to Le used 2s a guide until the time that the
American Standards Association’s comumittee
had completed the standards i:r ihe sub-
stauces 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 0.13 mg. per cu. meter: Mercury 0.1
mg. per cu. meter, and Zine 130 mg. per
cu. meter.

Very little work has been dene on maxi-
mum concentrations of smoke which can be
tolerated without impairing cficiency or
causing marked discomiort, 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 viireous enamels.
They usually range in size frem about 50 to
100 microns.

Fogs are formed by the ccidensation of
vapors. They vary in size {rom 2 to about 30
microns. Wherever hot alkalize cleaning or
pickling vuts are operated in a workroom i
which the temperature is quite cool, the water
vapor is apt to condense in the form of a
fog iu the room in the same mamner that
ordinary fog is formed in the outdvors. A
mist wnich miay be inhaled i spray coating
operations may be rather cumpiex in nature.
In the case of spraying p , it usuaily
consists of 3 mixture of organic solvents of
a varving degree of toxicity togethier with
solid matter in solution or in suspesnsion.
These fine droplets in the form ol mist may
hold in suspension lead oxide as a pigment
or other particulate matter ¢f a toxic nature.
In the spray coating of vitrtous enamels a
water vehicle is used but the sarticulate mat-
ter in suspension may contain toxic metals in
the form of oxide, such u: cadmium, lead
and manganese. In addition, they sometimes
contain hnely divided particies of free silica
in tie form of quartz or fline.

The maximumn allowable concentration “in

jnspired air containing mist is the sune as
that fur the vapors, tumes r dusts of the
substances contained in the mist.

Vapors and Gases

While vapors are compesed of the guse,
phase of subsiances which wsualiy exut j
the form of lguids under crdinary eorg.
tions, gases exist only i ihe gaseous sy

under ordizary conditions.

Vapors and gases are irequently but incor,
rectly termed “fumes.” For example, *y.
trous fumes” instead of uizrogen oxide gase
A fiquid organic solvent such 3s carbeg
tetrachloride will evaporaie from an opep
tank in a workroom and tie vapors of car.
bon tetrachloride collect in the surrounding
aimosphere. Thus the carbon tetrachioride
can exist under the ordinary counditions ¢
the workroom either as a liquid or a vapor,
On the other hand, the oxygen and carbon
dioxide gases in the air af the workrooz
cannot exist under such normal conditioas i
any other state.

There are a vast number of organic sl
vents in usc in industry and the number i
increasing cach year through the discovery
of new and better solvents in the industrial
chemical Jaboratories. The extent of damage
to the health of workers through the inhak-
tivn of the vapors of many of these solvems
is not known.

American standards have been established
this yecar for benzol of 100 parts per millic
parts of air, carbon disuifide 20 parts pet
million, carbon monoxide 100 parts per wi
tion and hydrogen sulnde 20 parts per wd
lion. The American Standards Association!
Committee on Allowabie Concentrations a1
at present engaged in the development @
standards for acetone. carbun tetrachloride
dicthyl cther, formaidehyde, hydrofuor
acid, methanol, nitrous gases. detrachlor®
thane, tetrachlorethyiene, toluol, trichler
cthylene and  xylul. Tentative  sugges:
standards for these as well as for about =
additional gases and vapors arc given ie lt‘
June, 1940, issue of the Journal of Indusi
Hypgiene and Toxicology, as already me™
tioned.

Atmospheric Pollution

The only definite method of determin?
whether ur not a concentration ui Im‘:;%
plieric contaminants exists in the \\-orkﬂ_
that coustitutes a health hazard is by me~
of collection and analysis of air sampl®
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cuipment. Many private comcarn:
1 individuals are equipped 1o ¢o
ior theniselves or for others.

In addition, there are at the pr
i industrial hygicne units luea:
many differcnt states, wiho are ¢
do this work for industrial concer
request. T all but New VYork 2
chusetts these units are operatce
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U. S. Public Hecalth Service. In
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of the health hazards in this ¢
units make invaluable suggesuon
correction or elimination through
proper enginecring control metncc

Ingestion of Toxic Substa

The vast majority of cascs o:
poisoning  occur through inhalat
woxic substances rather thau by i
by absorption through skin, for t
In the first place, the principal
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hafation and not ingestion or abs
the second place, in those few ¢
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the bloodstream and a large po
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but once a day on the job. In
may swallow at other times dur
30 amount of lead which in itse
Cause poisoning.

Skin Contact
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[ndustrial Heaith 1

These atmospheric pollution studics require
the services of trained industrial hygienists
and the use of proper ficld and laboratory
cquipntent, Many private companics as weil
1s imdividuals are equipped to do this work
for tremscives or for others.

1n addition, there are at the present time
31 izdustrial hygiene units located in that

auy 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
Depastments of Heaith in cooperation with
. S. Public Hualth Service. In addition to
suppiving the plant owner with an analysis
of toe heaith hazards in this plant, these
units make invaluable suggestions for their
correction or elimination through the use of
proper enginecring control methods.

Ingestion of Toxic Substances

The vast majority of cases of industrial
poiscning occur through inhalation of the
toxic substances rather than by ingestion or
by z:sorption through skin. for two reasons,

acE

In :~e first place, the principal exposure to

toxie substances in industry is through in-
a'zzion and not ingestion or absorption. In

“the second place, in those few cases where

poiscaous substances are swallowed, they are
almest entirely eliminated (hrough the ali-
meziary tract without bLeing absorbed imo
tre bloodstream and a large pereentage of
the small amount absorted imo the blood-
strezm is further eliminated through the
iver. Consequently very little of the in-
gesied poison gets into the general circula-
tiox to cause damage to the vital organs.

Iz the case of an emplayee who is warking
witz lead oxide in the mizutacture of storage
batiery plates, he is inkaling any dust which
wi contaminate the warking area at the
rii2 6f 16 times each minute during the en-
2y, On the other fand. e vsually ens
ace a day on the job. In addition ke
swallow at other times during the day
emount of lead which in itseif could not
Gz poisoning.

Skin Coxntact

iew of the organic Yquids such as tetra-
“ lend used in leaded gasoline and benzol
cause poisoning by absorption through
skin Swuch cas Lowever, are com-
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paratively rare and most of the known toxic
substances do not readily cuter the blood-
stream by skin absorption.

Approximalely two-thirds of all occupa-
tional discase claims, however, itre for derma-
titis and other skin affections. [ndustrial
employees come in contact with a consider-
able number of substances which invariably
resuft in the development of a dermutitis
condition. In addition, there are a great
many other substances used in industry which
cause abnormal skin conditions to develop in
certain Tew individuals but not in others.
This highly specialized subjcct has been
given a great deal of attention in reccent
vears 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 employces 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 eream. Personal cleanliness also is an
extremely important factor in the prevention
of industrial dermatitis.

Infectious Diseases

A considerable number of industrial cases
oi anthrax, glanders. undulant fever and
tularemia are reported every ycar. These
diseases of animals are invariably contracted
by man through ignorance or negligence on
the part of the emplovees or their super-
visors. [ndustrially they arc casily con-
tracied through contacts with infected hair
ar hides or the diseased animals themsclves.
Practically every such case could have been
prevented cither through sterilization of the
animal parts themselves or through the use
ul protective clothing on the part of the
enipleyees.

Miscellaneous Diseases

There arc miscellancous  conditions to
which industrial workers may be expnced
which are responsibie for a considerable
vumber of actual cases of discase, Com-




pressed air illiess or caisson discase resclts
irom oo rapid decompression after werking
under pressures greater than one aimos-
phere. Time and pressure tables have Seen
established for maximum rates of compres-
sion and decompression which should be iol-
lowed in all cases. In some states xis is
required by law.

Radiant energy when used in industry may
result in serious conscquences if adequate
safety precautions are not taken. Workers
should not he exposed to harmful amounts
of radioactive substances or N-ravs
cvery case the protective measures p
by the Nationaf Bureau of Standards should

be religiously followed.

Both ultra-violet and infra-red ravs have
cerain beneficial effects on human beings if
they are absorbed by the body in moderate
amounts. Light rays produced indusirially,
however. may have a serious cffect =
health of workers if proper personal protec-
tion is not provided. Cataract may result
from cxposure to the heat and gizre of
molten glass. Scrious cye and s burns
may result from undue exposure to the bright
arc produced in clectric welding, The use of
goggles with properly colored lenses, face
shiclds, gloves, and proper clothing afiord
adequate protection.

Pressure, Motion and Shock

Synovitis, or tenosynvitis, or b s, or
cellulitis of any of the joinis of the I v may
result from any occupation invoiving con-
tinual or repcated trauma, vibraticn. pres-
sure or friction. Examples are the ‘iscases
suffered by workers who spend mazy vears
in handling pneumatic teols used in such
operations as criveting and drilling. i pos-
sible the employecs of concerns ersaged in
such operations should be rotated s that no
one individual {s exposed to the harmiul ef-
fects of conditions such as these i.r long
- periods-cf time,

Temperature and Humidizy

The average comfort zone in 2 winter-
time is from 63 to 71° L. T. ¢
Temperature). 66° E. T. is the rm-
lar effective temperature as adop:
American Sacicty of Hceating and Veutilat-
ing Engineers for individuals at rest wear-
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ing customary winter clothes living iy ..,
broad geographical belts across the Uayny
States in which heating of the Canvercy
tvpe is generally used during four to ¢ e
months of the year. It doesn't appg‘.‘:
rooms heated by radiant energy, room; ‘\\'!:h
excessive glass area or those with pogys
insuiated or cold walls. In densely occupieg
spaces somecwhat lower temperatures may
be necessary. Satisfactory comifort cang.
tions for men at work have been found yq
vary from 40 to 70° E. T. depending on the
rate of work and the amount of clothirg
worn, In hot industries 80° E. T. is congid.
ered the upper fimit compatible with of.
ciency and whenever possible this should b
reduced to 70° E. T. or less.

L

In the summertime the average comign
zone is from 66 to 75° E. T, with 71° E. T,
as the popular average. This is 4 tu 3° higher
average than in the wintertime.

The temperature differcutial between o
doors and outdoors which should be main-
tained depends on a number of factors. A
drop in temperature of 10° F. or more miy
be extremely harmiul if it occurred suddenly,
cspecially when the skin and clothing ar
wet with perspiration.

No standard has been cstablished for te
proper amount of humidity., It may vam
from 30 to 70 per ceat without discomfort
The air should be dry rather than dam
The common belief that dry air in iself e
crts a harmiul effect on the skin and muces
membrancs has never been proved by oo
vincing evidence, althougly there have teo
rumecrous investigations on the subject. ﬂ-“
addition of moisture to the air of occup
rooms by any practical method has rot ¥
shown to have any beneficial efect up?
lrealth and comiort. Experiments have showd
that the respiratory membrancs of indust®
workers cxposed to hot, moist air are &
tinctly more abnormal than thosc of worke
exposed to hot, dry air.

The maximum air movement shouid lﬁ\f‘_
fect per minute with not fess than 10 cv*
feet per minute per occupant of the ’
taken from an outdoor source. Mr. ’HZ“’,
states that “an air movemcent of
40 f.p.m. is permissible under present ¢
neering practice, when the temperatufe ”
the air current is 2° F. or less beiow 0/
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s hot industrics, but velocities much higher
than this are uncomfortabie and irritating
4 may blow dust off the floor.”

an
Work in the hot industries may be respon-
siple for 3 number of physiologicat derange-
ments, the best known of which is heat ex-
haustion or heat cramps. The counscientious
DEratures may * e of salt tablets by the employees in such
-omfort condi. | industries has largely climinated the dis-
been found 1o ) ,pility and discomfort which were prevalent
pending on the \ 2 few years ago.
it of clothing
. T. is consid.
tible with ef.
+ this should ke

- ——

Since the amount of rise in body tem-
perature of employees in liot aimospheres
has been shown to indicate distzrbances in
physiological equilibrium, the American So-
ciety of Heating and Ventilating Enginecrs
has suggested an average “temperature rise
cwith 71° E.T.{ of one-hali degree in the average worker
is 4 10 3° higher qualified by physical makeup and experience
me. to work in hot industries, or a ore- and one-
half degree risc in an occasional worker™ as
the limiting factor.

" The AS.H.V.E state that "the thermal
environment cannot be properiy zdjusted to
the requirements of human healih and com-
fort without control of all the isur basic
factors concerned—temperature  (true  air
temperature free from radiaticn cffects)
movement of the air, humidity .{ the air,
and mean radiant temperature <! the sur-
rounding surfaces.” Their rescarch labora-
tories are-at the present time cnzyaged in a
research program with the aim ¢f establish-
“.‘g.mi:-.imum requirements for air condi-
tomirg for industries which would be ac-
ceptable to evervone concerned.
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Miscellaneous Conditicns

A'normal wsise levels have i profound
"5‘€k‘t upor: industrial workers
I in deainess or other paths
Caditiens. The AS.H.V.E. 144
S 2 table giving the acecsizble noise

under various conditions. These noise
; fvary from 10 to 100 dec depenc-
less than 10 & ' the source and location. Tz, Knud
of the £ ﬂ?d that “long exposure 17 szunds abowve

Mro Y3g - ® el of 80 to 90 decibels o z brief ex-
of not < '€ to more intense noises invasiably im-
. present U aringe ~Othier resulis z2-= vestibuiz
e temperatt’® ances, mental fatigue, .z of e
¢ less below « and exireme nervousn
ent vl e to excessive noise.
Lrove Jesit-

Industrial Health
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athers, but no onc 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-
crs, 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 car stopjers but
Dr. Knudsen has devised an car di.fender
providing an insulation of 35 to 40 de~ibels
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 harmiul but nevertheless have
a proicund cfect on individuals. In the
same manner other disagrecable odors ad-
versciy affect the cfficiency of workers.

The amount of outdoor air needed for
hody ndors should be somewhere tetween
10 and 30 cfm. per person depending on
age, sociocconomic status, air space in cubic
fnot per person, outside and inside emper-
atures and humidity. The minimum  air
change requirements for tobacco smeke has
not yet been definitely determined but prob-
ably should be in the neighborhood of 5 to
15 cfum. per person. These air require-
ments are in addition to those nec:ded for
indoor recirculation in order to mainiain tie
humidity and temperature at ihe jproner
levels,

Shace Allatments for industrial
arc ¢l questionable vaiue and mit
quirements ior them cannot be give
{resent time because this factor is
associated with many others, pringiz
wi the ventiiation problem.

Numination of the proper it
=& of worl to be periormed
ided ior all industrial workers. The
cquiginent nroviding iifumination :nould be
ot tlse profer type and installed so &3 to give
Imum anciency with a minimum ameunt
. evestrain, or other adverss efects.
r Eeiiting may be respon for ac-
seases of the eve in 2d no1
] eve fatizue. Impreper itlumi-
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nation may not only result in poor efficiency
but also in a high accident frequency. The
number <3 font-candles for proper industrial
lluminazion varies up to a point beyond 100.
They are published in table form for various
accupations in Safe Practices Pamphlet No.
22 an “Irdustrial Shop Lighting."

Other Factors which should be considered
in the subject of industrial healih 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 harmiul to some individuals in
prolonged exposures. The Gilbreth Inter-

national Committee on Industrial Fatigue

30th National Safety Congress

place great stress on the harmiul edeqs ¢

improper posture among industrial worker, !

The use of proper chairs eliminates fatigy,
and greatly improves cfficiency.
The comfort and cficiency of industrig

workers are also afiected by the color scheme
of the environment, the length of the work.

ing hours and the rest periods used in con. |

nection with them, the general housekeeping
conditions and cleanliness of the pla:
washroom, sanitation and eating
medical facilities, and by proper grovisions
ior recreation. Most of these, however, have
little or no important efcct upon the actul
health of the industrial worker.

ADJOURNMENT
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srending—Dr. M. H. KroxExpen
ment of Public Hgam\, Chicago.
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[xdustrial Nurse Consultant, Na

Why are we interested in health
mgrams for industrial workers®
& the real inmipetus lics in the
“aastrialists, industrial hygienists,
1 the medical and nursing pres
el as the employecs themselves a
¢ increasingly interested in stem
;Cfl industrial waste which resear
+o% occurs yearly because of gene
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CHAIRMAN SIMPSON: I ¢hall first
introduce the speakers on this panel. as fol-
lows:

C. A. Shotly, Safety Director, Sibley Ma-
chine & Foundry Corporation, South Bend,
Ind.

M. W. Dundore, Production Manager, Be-
loit Iron Works, Beloit, \Wis.

J. P. Boaden, Safety Director, :he Union
Malleable Iron Company, East Moline, Iil.

W, H. White, General Superintendent,
Pittsburgh Rolls Division, Blaw-Knox Com-
pany, Pittsburgh, Pcun.

J. William Fchoel, Chemist of the Indus-
trial Hygiene Laboratory, Metropclitan Lile
Insurance Company, New York Ciy,

C. J. Brinkworth, Foundry Superintendent,
Link Becit Company, Indianapolis, Ind.

As vou will note on the program. we have
some six questions which are more or less
tentative questions. In the case of several of
these questions, we shall probably talk
around them rather than talk directly on
them. The first question is:

“How can you interest a foundryman in
safety ?”

\We have assigned this part of the program
to Mr. White.

Foundryman Safety Interest

W. H. WHITE: Being an opera:inrg man,
my time and efforts have been spent mostly
in the technical end of industry. But having
had training in the United States Navy
vears ago, and having gone through the pe-
riod of the last war, my Arst lcsson was
brought home to me when one i the ad-
mirals called me into his office one day and

v om= ~3id..“\White, we need more thinki:g mechan-

ics.” In analyzing that statement, we find
that what the admiral really meant was that
no matter how humble a man’s job may be,
he must think and perform that task to the
best of his thoughts. \Ve are not all created
equal in so far as ability is concerned. -

:rery Congress
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So industry, | believe, siands guilty lcd;~‘

in not doing a better job of (raining .
it is doing. [ want to quote vou a concren
case. Our production recently, iike every,
body else's, has jumped forward. Ig o
small roller shop, which lhas something |3,
30 lathes, our CIO contract requests ys g,
promote men from the labor gang 1o gy
machine. A vear ago we used o put thiege
boys in and then let the immediate forem:.
do the training. This year, however, throug
the Personnel Association of Pitisburgh, !
learned something about that. They adre
cate putting one man, who is relieved of
production respousibilitics, to take over ti
training responsibility,

It worked like a charm. In two weeks, ¥
assigning a man who was truly adapted &
the work and relieving him of his own woe
and responsibility for production. he turee!
out 13 men for us who were able to operat
these machines efficiently. The foreman we
along with his usual dutics—kept his recor
reporss up—supervised the shop—and I cosd
see the vast difference,

Now, a foundryman can be interested ¢
safery. At breakfast this morning [ aske
Mr. Simpson whether he meant the supt
visor or the employee when asking T

..+ man—the founcr
{ ..:1to have the man
~v, the e who is n
-y the safety engine
:that as a duty. w
f »m that he is expectec
-1 safety reguiations.
{ The thought [ am
t.=55: I don't care win
e company or a big
e conclusion that vo
sare to the wind, rai:
#aht into the front off
=z with any man in any
e very valuable today
=] more 5o as time goo
» teach the higher-ups
1 liztle time to listen to
» let them know that
‘nling with dollars but
w8 human lives.

The way to interest a
7 is to live it—think ir-
<i; and to have the pro
7Y come up to him, whe
“d sy, “I welcome you
Fd [ hope you will be 2
ployee.”

CHAIRMAN SIMPS
4 come pretty close to v
dion, If you do what )
Med even once, things
™y well in your {avor :
| (HARLES T. LINDS

».m Steel Corp., Cary, 1
“ied that he thought a s

questiza. Of course, he takes ior gran¥®
the fa:t that the supervisor is imserested 2
safery. as he should be. So we begin ¥
the employee. There are many meS
whick vou can use to intcrest him. I w

i it is really too much trouble for the 8%

‘gineer would feel the ros

+;UY than even the gener:
) ;‘LDhnt. I would like to

I know @

eral superintendent of a plant—even of “:i;':‘g" of a plant and a |

that eploys as many as 3,000 men—t0
about thirty scconds’ time to shakj:
with 2 new employce and say to him,
Lope vou will be happy with us, and P .
be sale for your own benefit as well “."N
of vour family”? I do thar. I think I “-"'\.
do tha: even if we had 3,000 employets: wit
have used psychology in our :o:'.grlCl g
the CIO; at least two members of 1€ =
are on the Safety Commitiee, our idea &
being :> make them safety conscious.

I dea'e know of any other way 12

h::s‘.j.'
“\Ugs
v

inlef"*{f

i vour plant, you don”
you feel bad about it: :
S time. The sajety engin
“hout it; but when he i

1Y of plant experience,

X2t him and _hits -him.-
1“‘.331)' than it does the
s before him. It ren
I than it does with u

IR OLINDSEY: You s
) more upon the safety
the management ?
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2.000 employees. -
in our contract
members of the t-

mitteg,_our idex ¥ L

ey conscios.

stiter way o b

crf+a%ager of a plan:

¢ man—the foundrman—in saicty other

o to have the man nighest up in the com-
any, the one who i§ most respected, together
Atk the safety enginezr. who is supposed to
p that as 2 duty, wish him well and tell
vm that he is expected to be careful in obey-
g safety regulations.

The thought [ am trving to bring out is
sis: 1 don't care whether you work for a
fitle company or a big one, I have come to
ae conclusion that vou should stand four-
‘mare to the wind. raise your head, and go
fight into the fror}z cRee on an equal x'o_ot-
P21 with any man in any mill any\vhf:re. You
ye very valuable todsy and becoming more
s more so as time goes on. It is our task
p teach the higher-uos that they must take
s little time to. listen to the safey engineer;
p let themr kuow that they are not only
{aling with dollars tut that they are dealing
«ith human lives.

The way to intercs: a foundryman in saie-
iris to live it—think it—and talk it your-
¢lf: and to have the president of the com-
any come up to him. when he starts.to work,
wd sav, "I welcome vou to this company,
ind T hope vou will be a safe and satisdied
mplovee.”

CHAIRMAN SIMPSON: Mr. \White
135 come pretty close to the crux of the sit-
=zion. Ii vou do wrat Mr, White has sug-
ested even once, things are going to be
ety weil tn your Inver as vou go along.

CHARLES T. LINDSEY (Carnegie-Il-
“mois Sieel Corp. Gzmv, Ind.): Mr. White
wated that he thouz=: a safety inspecter or
=zineer would fe responsihilities more
aenly tian even the general managemen: of
: plant. 1 would sz to bave him exciain
ay,

MR WHITE: I znow that if you are a
:nd 2 fatal accident oc-
don't like it: I know
t it: but you get over
engineer feels just as
he is making a sum-

S at him and him in the face more

than it 2.:3 the manager. It is
¢ciore | It remains with him
TIeT than it Gox:owith the management

SRATIDSEY

u say that it wewld
safety engineer -l

A

Metals Section

MR. WHITE: I didn't mean that. There
is no reflection on him—not at all—hut I
think that he is the man who feels the brunt
of the thing more than the management.

W. E. LEAVITT (Cincinnati Milling
Machine Co.) 1 We have inaugurated a sys-
tem of meeting all new employees and giving
them a safety talk for 2 mmatter of perhaps
half an hour before they are ever permitted
in our shops. We have found that extremely
valuabie, not only in making 2 new contact
with the men but in getting them started off
right.

W. R. TOTHILL (Grand Rapids, Michi-
gan) : Our foundry is one of several depart-
ments. We feel that while it is very neces-
sary to introduce a man properily, our acci-
dent record shows that mast of the accidents
happen to the older employees. I believe it
is true of joundrymen, as of other workers,
that the best work in saiety is done when a
man can be taken away temporarily from his
active duties—either during working hours,
ii that is best, or after the work shift changes
~and taught something about safety.

CHAIRMAN SIMPSON: I don't think
there is any arguing that point. Look at it
this way: we hire engineers to study which
machines we should purchase: and then some-
times just reach in, aimost as though it were
a kind of grab-bag affair, with our cyes shut,
and put men on those machines and expect
the two to balance. A lot of us have learned
the hard way. If we stcered men correctly
along the way, why it would save all of us a
lot of trouble, if not tingers.

We will pass on to the next question.
“When is a Foundry Safe from a Health
Standpoint? \What is Safe Atmosphere?”
I will ask Mr. Fehnet to answer that.

Safe Foundry Atmosphere

J. W, FEHNEL: Perfection in the study
and correction of industrial health hazards
is most difcult becausc the processes arc
mostly changing; and new substances arc
heing used. producing more probiems to
study.

I cannot help but reflect back to 1931 when
I made ai extensive foundry study in the
Milwauke district. At that time, when it was
proposed ¢ put in, for insiance a program of
housecieaning, the idea was considered ri-
diculuus. Castings had to be feund every-

- ——
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where in a dirty shop. When you told them
about puting in a permanent type of floor-
ing, it just couldn't be done because the hot
metal would splash around and would do
damage to anything but a dirt floor. When
vou suggested cleaning off the accumulated
dust on the rafters and pipelines, they simply
laughed at vou and that's about as far as vou
got.

Al foundries faced the silicosis scare—
and it was 2 scare—we got panicky. After
completing a comprehensive study, sponsored
hy the Manufacturers Association of Mil-
waukee, which inciuded not only the study of
the poliuiion but also physical examinations
and x-rays on the older employces, what
were the andings? Ten per cent of the older
cmployues showed that they had fibrosis, but
not to any scrions degree. That made us feel
a little better. But in the meantime some of
us took the attitude that, “Well, it's better to
tet a siceping dog lic. We are nat going 1o
x-ray the younger men.”

The lexal aspect of silicosis was fur great-
er than the true health hazard, and it stil is
today. [First of all, in a hand-operated {oun-
dry it is less prone to be an oxtensive hazard
than in a mcchanically operated foundry.
However. in the program that is speeding up
increased production, we have very fow small
hand-op<rated foundries. Today, i you will
make & siudy of your foundry, you can do
a lot as a nrst step; which is the adoption
and practice of a good housecleaning pro-
gram. Use a broom and use it diligently
and oiten. Get rid of that pile of accuinu-
lated ¢'d glass and old core sand and what
not that so often seems to be found m the
middle of a foundry.

Thea pick out your dust-producing opera-
tions, onc at a time, and eliminate thom.
That cau be done by proper study and proper
application of methods. It is not always a
case of putting in an eclaborate exhaust sys-
tem which is expensive to install, Often
the aznlication of good common sense will
cure :he offending dust-producing operation.

However, there are a lot of other hazards
associated with foundry operation which are
far marc serious than the silicosis hazard.
Recently I had occasion to study a {oundry
that had been operating under a process of
adding lead shot to the ladle before casting.
After about 14 months, they had two detinite
cases of hospitalized lead poisoning.

<8
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Now in this mzthed of the addition ¢ eyt
shot to the ladie. at least %0 per cent of 4,
lcad was vapcerized immediately, pollytis,
not only the immediate area around y,

¢ pouring room. \We i
¢ accident due to 2 miz
_¢arbon monoxide or s
4t believe that a salam:

cubicle but apparently throughout the \yha,; - the man was carried o

foundry arca: and we found 2 lead coney,
tration during ::is pouring operation whig
was far too grea: Jor a continuous €Xposure

yR FEHXNEL: If vc
:coal on top of that #r
wbon monoxide, so don’

Of course, ite use of varivus metals add [sking you are not. O

to the Iadle teday is a cummon practics, |

iyou have a clear bed -

would also like to warn you against the gef.e amount of carbon mo:
of saline. which produces extensive kidney|ally negligible.

damage and is @ be avoided. At least gy
of these substances that produce incapacit.
tion or illness should be used in such 2 war

that the fume or vapor docs 1ot get into the |

general foundry atmosphere. Some peogh
might think that it is impossible to add fed
to the ladle without dispersion of vaper inte
the air; but it can be done under a hood.

In the stec) industry, for instance, one
process, produsing tremendous gas bubble,
is to add carbzn tetrachloride to the mold
the time of pouring. Carbon tetrachloride
under thase conditions breaks down and lid
crates or gencrates a type of chlorine |
saw one insiaiiation where there was an e
haust right vnder the platiorm. which w
very effective in removing those fumes.

We cone row to the question, “\Vhat g1
safe atmosprere in a ifoundry?” Well |
would like o tell you just what is saie; b2
I really dost know. [ have seen foundre
with dust coucentrations extremely higt

. e - 3
which had rno silica content. When I &

high, I mean that it was somewhere betwee
80 to 100 per cent. Theoretically, that s &
safe atmosprere, although free silica come

: - x
is way below 25 per cent. But 1 would S!j

this: [ wouid attempt to eliminate the ds

[ would say that vou r
¢ of heating apparatus
st some type of jorced
i you have to use salam

sans pt in a stackpipe

=es to the outside atme

it is common to fnd ¢

cndries and  stee] mii
woline propelicd tractor
sslight to the men work

. practically runs throc

aways. However, the «
om when the tractor i
retty severe. The real
L man has to [cave the
2 do somicthing else, b
amt, leaves the engine -

I such instances T we

2 of electric trucks v
‘xe of the gasoline pre
it not as cconomical

3t always possible to «
when you do onera:

dasier to crank a ¢«

wive 2 man aiter he -
bor monoxide gas.

QUESTION: In ou:

persion of any substance or any dust “firing around the sz

fumes or gz5 into the general atmosvh;f
that is harmiul to the men, in order ©

they may =5t develop industrial incaPac™1™u, he will chrain

tion or illness.
CHAIRMAN SIMPSON:

tions ? .
QUESTION: I would like to 35 *]
gentleman what he would snggest as 3 P
caution : st asphyxiation in the €%
molders 0. use salamandcrs dunng ::,
winter mesths—open salamanders? MY ‘;t )
pany has experienced scveral cases ¥ &
artificial respiration has had to be C"‘Pl‘?; R
Yet these salamanders are nccessary !

LN LMY
2L T

Any 9%Vleman what he d

1y from it w prevem
o close to it If he w
sat

¥R, FEENEL: I

AMationt - = - -
SAME QUESTION
'8t under the crane.
Your crane operatie:
_.}lR‘ FEMNEL: I
“‘ﬂts.in the steed mili
23 high concentratic:
Tough contingous e
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st a minus pressure, which dissipates the
eat, and the fumes are exhausted out of the
fuiiding. That tunnel runs the length of the
conveyor from the pouring station tn the
shakeout; and at the shakeout some of our
cnits have the auromatic tripoff ; the shake-
out and everytning else is completely housed.
Sonie of the shakeouts have the cross-fow
wpe of ventilation: that is, up high to one
side {rom the point where the work is being
carried on: there is a heavy draft of iresh
air acruss the breathing zone and it is evacu-
ated on the opposite side.

SAME QUESTIONER: QOurs works on
the same system, but you are bound to get
a lot of dust in that shakeout and also {rom
vonr mixers. Qur mixers are right in the
center of the unit and not above it. Also, on
ihat wype of unit it is necessary to use a
mewal mold. After all, you are going to spray
your mold with samething: and vou have
e vapors that arise from whatever spray
ven are using. \What do you do about your
spray men there and the mien working on
tire mwlds around them?

CHAIRMAN SIMPSON: The overall
atmosphere is being churned around quite a
zoad deal by 2 central system. We have
extremely high roofs in the building, and
we do use a lot of coal to heat that build-
ing, and we use a lot of energy to vemilate
it. But, by George, we are ventilating it
Dill really likes 1o visit it. Wil you fnish
that story, Bill}

MR, FEHXNEL: Well, line casting is a
cammion practice in a lot of large foundries.
Cite of the first that [ ever saw controlled.
was that of the DBuick foundry in ‘3l and
'32; and it was being effectively controfied
by meatts of tunnels and exhaust shakeout
drafts. Several methods have been experi-
mented with and used at different times, {f
zil these things {ail. however, you know the
solution: the thing to do is to apply good
general ventilation. In other words, when
an atmosphere kas a harmiul effect, you
cait make it sxfe by an incrcased dilution;
vau can bring it down to 2 safe concemtra-
tios. That may be necessary in many cases
where an excessive supply of fresh air is in-
traduced at the fisor level and creates an up-
draft. It also may be necessary ‘in somc in-
siallations to have a combination of exhaust
and forced drafzs: that is, the arca at which
vy are exhausting may be too wide to puil

30th National Scfcry Conpress

acress efectively, and o you blow i boaeenizzior. [0 U s @ comstant ofd
the ctier side and blow the dist g g, "\."0.:‘ mav have to appiy some ¢
hausted side. \We have done that vere t.:,:‘u“ nrethod.
tivelv in some shakeout operations. e

MEMEERS {Birmingham. Alabang,) . Respirator Problems
the Soutitwest we use a steel frame h““di‘i-g AIRMAN  SIMPSON: Our

usually with a sheet iron siding. if any,

S - ix
it is rather ooen at times. Can yoy 1))

whether there is a hazard there as COmpay:}f‘

with the brick building that you use in g
section of the country ?

MR, FEHNEL: I'm glad you brogg
that up. I have had some experience in »
with the Republic Steel. Incidentally, ;p:f

Tt

steel mill in general is free of health hagyg
from dust and fumes due to the constructicg
of the building and the natural atmaospheria
conditions. 1 made a2 iew notes on same of
my work. Here is one on a fonndry in Leg
Angeles. This was made in 1936, It is 1o
good to Dbelieve, The general air in thy
foundry averaged .8 million: and the squeer]
er molding, which was the highest count, wxg
8.8 million: but in the machine shop we s
40 million at the milling operation.

The construction of a building with opex
sides would be a type that would have good,
natural chamber-cffcet vemtilation. However,
a machine shop is a typical factory brick
huilding. totally enclosed and with steel sash
windows. So we have a fur more hazardous
condition, so iar as the concentration of dust
in a maching shop is concerned. than we do
in 2 foundry,

RICHARD M. BAKER (Baltimore

ter. Mr. Prinkwortin is going
e question: “How can vou
man to Wear a Resnirator Al

4} Weather when he s Perspich

_Dificulty Breathing?”

- 1. BRINKWORTH: Of all 8
ne equipment available for {ounds
e respirator, largely because
,;.iorl to the wearer. pnhicuiar\.,\;
wher. 15 probably the most dift

| 1o employees. The chief reasot

. the factor of discomiort, _is 1
e dene very little in 3 tangible

imonstrate to the worker the need. ©
ruection.

W many cases we have had exper
vese of protective masks by aur aw
1in the usc of this particular

bk 3¢ should be remembered that
L.con of the respiratory passagc
—ed it ic only partially cficrent, s
s oniy partially eficient, 50 that &
@ gust is concerned. it doc; not
0 per cent type of protection.

With the scarcity of _labor \od:\:
Fich makes {or a more independen:
- the part of our employces, our
‘aeliing wse of an approved typr
2tor is going to be far more s

Md.): We have been trying to use incinef-}”

ators. We have about 330 trucks working it

. . . I
Daltimore which carry all sorts of trash ane

rubbish, including powders ind paints @
undertakers' powder of some sort; but uf
fortunately we haven't been able to do verT
much with the ventilation of our incinerators.
We have one large pit where a crane §0¢
down juto the pit, picks up a load of 8
stuff, and lifts it onto the conveyor aites the
trucks drap the trash into the pit. Of cours®
we get a Jot of dust. I wonder if you coU
tel! us about scme chemical which we Mg
use that would be helpfut in this regard?

MR, FEHNEL: I do not know of 3
thing that you could apply to the Ov“‘"ﬂ
vuu have described. except possibly to &
water. If it is an intermedial operatioh
maybe you can give these men a certait ®

WS ]
Zective hut far more com:ortab
cator is designed. our efiorts -
ke devoted more than ever beie
& of selling this type of protecu
“iaes and to the job of selling ©
¢ staffs on the need of far bett
¢ ventilation and exhausting
dust.
YS\[BER: We have found o
are enough respirators in use
“iservicing is an important facx}{
't wear a respisator taday it
" to become dirty and in 2 me
Y2 Where there are 3 large !
e BeingT sed, "a cewral
e station IS 2 valuable asse’
: the respirators could be ¢!
i *riced, jf neessary, sterilized,

23 fve years or so ago. Untit s




-ely, and so you blow it in {,::'_
s and blow the dust to the o,
We have done that very efi
- shakeout operations,

S (Birmingham, Alabama)
.t we use a steel frame buil
a sheet iron siding, if any, fo
ypen at times. Can you tell n
+ is a hazard there as compard
k building that you use in thy
country? .
‘“NEL: I'm glad you brog
yve had some experience in'!ﬁ
sublic Steel. Incidentally, thit
veneral is free of health hazngy

| fumes due to the constructios

of respirator. If it is a constant operation,
et you may have to apply some sort of
exhaust method.

Respirator Problems

{CHAIRMAN SIMPSON: Our next
er, Mr. Brinkworth, is going to an-
‘wer the question: “How can you get a
\Workman to Wear 2 Respirator Al Day in
| Hot .Weather when he is Perspiring and
“té- Difficulty Breathing ?”

~

"CCJ. BRINKWORTH: Of all the pro-
¢ equipment available for foundry work-
i, the respirator, largely because of dis-
“oafort to the wearer, particularly in hot

ig and the natural atmospheik,
made 2 few notes on some
ere is one on a foundry in
is was made in 1936. It i
ieve. The general zir in
-aged .8 million; and the squea
vhich was the highest count,
sut ° e machine shop we
th: ling operation.\

—uction of a building with
Se a type that would have
her-efiect ventilation. Howe
hop is a typical factory bed
{ly enclosed and with s!ec_ll
we have a far more haza
far as the concentration of
shop is concerned, than we

) M. BAKER (Baltm
1ave been trying to use M=y
ve about 350 trucks worlang
.ich carry all sorts of tras]
uding powders and pim'-‘!,,
powder of some sort but. ¥

¢ haven't been able to “:w'%‘

vather, is probably the most difficult to
eil fo employees. The chief reason, other
“fan: the factor of discomfort, is that we
ve' done very little in a tangible way to
'Gﬁt:qst.nte to the worker the need, for such
Wtection. _

: mn;' cases we have had experience in
b n'_sszsf ‘protective masks by our employees.
B the use of this particular type of

B Eask it should be remembered that while ic-

ahon, the respiratory passages is re-
only partially efficient, so that as
partially efficient, so that as far as

ﬁ{dl,n}akes for a more independent attitude
part of our employees, our problem
tlling use of an approved type of res-
Mritor is going to be far more serious than
¥4s five years or so ago. Until something
ective but far more comfortable than 2
K tor is designed, our efforts will have
B be'devoted more than ever before to the
of selling this type of protection to em-
1% and to the job of selling our super-

entilati ¢ incineral?y
e ventilation of ou -7 1,0 staffs on the need of far better house-

e a cranc. b

. it wher
> large pit v - “load ofvﬂ ;
r aftef o R ust.

a

e pit, picks up

s it onto the convc.yo
e trash into the pit-
of duges-Ewaonder if
some chemical w!}lch
d be hetpful in this regaf;?

of
sou

NEL: [ do not know o 5%
Z
s

u could apply to the lo to
scribed, except possid yon'
s an intermedial aperat! -
i give these men 2 f“.,;

f

we Y

L ventilation and exhausting of dan-
S
EMBER: We have found that where
e enough respirators in use, the care
" teing is an important factor. A man
»N"Qr a respirator today if it is al-
L4 10 become dirty and in a messy condi-
“pir.;yh"e there are a large number of
%Ors Jbeing used, a centrally located
% Station is a valuable asset. At this
mﬁ, ¢ respirators could be cleaned and
- f neessary, sterilized, and spare

Metals Section

parts kept at all times, so that when a res-
pirator became out of order, it could be
properly put back in shape again, -

In some places they use a system whereby
each respirator is kept in a paper bag and
when 2 man reports for duty, he can specify
which respirator is his,

C. J. BRINKWORTH (Link Beit Co,
Indianapolis, Ind.) : Do your employees wear
respirators all the time? .

SAME MEMBER: We have some casas
where they do, but we are not proud of the
fact that they have to do so. The day is com-
ing when those conditions will be eliminated
and when men will be working in more com-
fortable and safer conditions.

JAMES NEWKIRK (Allis-Chalmers
Company, Milwaukee, Wisconsin) : We have
covered this question of keeping the res-
pirators clean quite well. Every respirator
is-returned to the department from which it
was originally issued. Every eight hours it
is sterilized, washed in hot water and placed
in an oven warm enough to dry it thoroughly
without hurting any of the rubber parts.

But we still have a lot of difficulty, es-
pecially in hot weather, in getting the men
to wear them, However, by the use of these
cotton facelets which the various respirator
companies put out, it is a great relicf to the
men when wearing their respirators over it
WVhereas the dust as a rule, especially in
foundries, will stick to a man's face and the
rubber will irritate it, these cotton facelets
or pads will absorb a certain amwount of the
sweat and dirt.

MR. BRINKWORTH: Do you mecan the
band around the forehead?

MR, NEWKIRK: No, you are thinking
of the sweat pad. .

MR. DUNDORE: In Beloit we have
quite a few employees who have hay fever
and they wear respirators from five o'clock

in the morning until the evening all summer . —cue -

long without any complaints at all.

MR. BRINKWORTH: That is a very
good thing to hear. Are they forced to wear
those in anyway?

MR, DUNMORE: No, they just do it
for their own comfort.” = ..

MR. WHEELER (Niagara Falls Metal-
lurgical Company): \Ve have a lot of men
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wearing respirators at our plant. They are
quite fussy about having their own respir-
ators. \We bought some large cans—some-
what Jarger in size than a one-pound coffee
can—nicely enameied, and printed the names
of the employces on them. By placing their
respirator in this can, it becomes a personal
affair and that goes 3 long way with them.
These cans are picked up every night and
taken to the service department, where they
are serviced. The men realize that, because
of thé work they do, it is really essential.
that they wear these respirators; and we do
have men who wear them eight hours 2 day.

MR. BRINKWORTH: ‘Do they wear
them full time, summer and winter?

MR. WHEELER: Yes.

MR. CRANE (Erie, Pennsylvania) : For
2 number of years we have been having
trouble getting our men to wear respirators.
We found that by trying different kinds ‘of
respirators to fit the job instead of trying
to use one particular kind for the whole
plant, we could get the men to wear them.
We use a type that is not very heavy and yet
approved by the Bureau of Mines, and we
also use the sweat pads with them. The
sweat pad over the head collects the moisture
and dirt which streams down the worker's
face. |

MR. DUNDORE: We try to-fit the res-
pirator so that it will enhance the physique
of the man who has to use it. Years ago I
had a lesson taught me by 2 negro workman,
to whom we gave a respirator to wear. He
complained that it made a Ubangi negro out
of him, {for which reason he wouldn't wear
it in spite of anything we could do. So we
shopped around, gat soniething that en-
hanced his physique, and he was then proud
to wear it.

MR. BRINKWORTH: In other words,
use psychology.

MR. FEHNEL: A respirator should not
be applied as a cure-all. In a lot of indus-
tries the first solution to a dust problem is
to put a respirator on a man; they think
that after they have rurchased a respirator,
their concern ends.

Mention has been made here about per-
sonal respirators. Oze of the larger manu-
facturers has a system like this. A man comes
to work in the morzing and rcceives a per-

. !
es in Many instances, tot

sonal respirator which has been 5o is practically whippe:

during the night. He likewise roce
fiber pad, clean and sterilized, angd
thing is handed to him in a closed conta;
He uses this during the morming sk
iungh time he turns that in and afte,
receives another clean one. In oth
he uses two respirators which
serviced at night, wearing each one
hours. Therein lies an important cons,
tion: the proper service on these tl'aing;e,l
the proper maintenance. Another bj
although somewhat expensive and
inconvenient at times, is that of hav,
eral types of respirators on hand ip
the man select the type which he |

CHAIRMAN SIMPSON:
up this respirator problem, first ‘o
very careful survey should be made s}
foundry. First find out what the praplend
is; not just one grab sample; but sf
for a week or so and get some definjt,
as to what it is; then decide what you
going to do. Are you going to venti
place, or will you have the men us¢ TEpRig
tors? If you have the men wear respiralg
then you must keep on selling them
idea of the importance of wearing” them
keeping them in individual contaifessy
washing thém and so forth. .

Well, we will next hear from M
who is going to tell us somethin
types of goggles that he has used. .

‘hur experience has shown
A1 gse just one type of gog;
entire shop.  Starting w
goggle, which is well

2 medium colored gree
lens is used elsewhere :
L it was quite satisfactory.

ted a little from that re
WTiour hot places where we
% 1ac, so that 2 man is troy
gon; we permit him to use

¥

i fadle men are supplied <
gogEles, with insulated n¢
shield. They also use a n
We find that that is the
a2 man looks over the la
&ks about him, he doesn't hat
¥the ladle and he can get

v 7 the case of our molders, we
oolems. We gave them just a
‘M 5te type of goggle, and we t
problem there alse. But !
jury to 2 molder, it becar
| of them to wear goggle:
them a pair of goggles &
“issued instructions to th
_molder didn't wear his g¢
g, he should not be given:

‘started out with the spect
gele until we found that
S would get splash backs.
d strike the back side of t)
d in the eye. Such 2 man

rse, for another type of gog
So we are encourag
£itr we can the wearing of a ven
pe goggle or the goggle with

'1}e spectacle goggles are turned
pome obsolete, and they are re;
side-screen goggles, and w
are giving excellent results

V_v'ith regard to the lens, the

they cannot judge the b
ed lenscs. Thereiore we
Xelear lens. Among our men wi
Y of them prefer medium-sha
¢ ire permitting some of our m:
the spectacle type of lens to 1
although others prefer to use

Types of Goggies

C. A. SHOLLY: I shall, of course, 90
give you 2 statement of our own expesie
in the Sibley foundries. Our foundry is 3
small one. The men in our shop do not werr
goggles to the extent of 100 per cent Ttis
not necessary in all of our operations. How
ever, wherever goggles are used, one thing 5,
certain: they have hard lenses. We use
one type of lens—the very best obt;iﬂibl
and the reasons for that are obvious.

ey

Getting our men to wear goggles 3%
pretty casy after we had a sad expern
our plant, One of our men lost both
eyes. After that happened, the mand
decided to change its tactics. Inst
saying, “We will try to get the men
goggles,” they said, “\We will try to &
them so that they will see the necessity,
wearing goggles.” Although at one um®
had difficulty in getting the men ¢



lqcs in many instances. today our goggle

‘hich has been SE‘T\'& “Hlem is practically whipped.

ie likewise receives lt!
_ sterilized, and the whole -
him in 2 closed containey -3
1g the morming shify, 'z
s that in and after |
ean one. In other ¢
irators which have

v
!
L2
¥
Our experience has shown us that you
Z 't use just one type of goggle throughout
: entire shop. Starting with the cube-
ed goggle, which is well ventilated, we
a mediumy colored green lens. This
lens is used elsewhere and we found
it was quite satisfactory, However, we
rted 2 little from that recently in one
qur hot places where we have three
, so that 2 man is troubled by per-
tion; we permit him to use a face shield
2 monel screen, and he is getting along

5 an important considery.

ervice on these things '}
ance. Another big factee

it expensive and pe
aes, is that of having sep®
rators on hand and letting’
: type which he likes best

SIMPSON: In 3
- problem, first of all73}
v should be made of ithe
ad out what the probles
zrab sample; but stxdy a8
and get some definite g
then decide what you an¢
vou going to ventilate &
4 have the men use respn
e the men wear respiratati,
wep ~- <elli::g them Wi'_h#

ur ladle men are supplied with spectacle
£2e goggles, with insulated nose piece and
i¢ shield. They also use a2 medium green
'We find that that is the safest, because

about him, he doesn't have that glare
fithe ladle and he can get along much
o the case of our molders, we have several
tblems. We gave them just an open spec-
Bl type of goggle, and we had our old-
per problem there also. But following an

13 »f wearing them jury to a molder, it became netessary
inu..idual containess i ! of them to wear goggles. We gave
1d so forth, L%

e i of them 2 pair of goggles to wear, and
. M S E¥IE we issued instructions to the effect that
next hear irom Mr. 8t ey molder didn’t wear his goggles while

‘;ut ‘;‘Se s}:’a':’ﬁigg anut g, he should not be given any iron.
tha . .

We started out with the spectacie type of
-Pgele until we found that sometimes mold-
21 would get splash backs. Burning particles
0 strike the back side of the lens and
Round in the eye. Such a man was in line,
gourse, for another type of goggies almost
wanably. So we are encouraging where-
We can the wearing of a ventilated cup-
'g:,-tozgle or the goggie with the screen.

% Spectacle goggles are turned in, having
b Obsolete, and they are replaced with
¢ side-screen goggies. and we find that
s 3T€ giving excellent results.

%’u‘ fegard to the lens, the older men
- t they canuot judge the heat if they
£~ °°kl’red lenses. Therefore we gi.\'e them
Sany 0(‘3‘5- Amo'ng our men we find that
€ are pe em prefer medfum-shaped lenses.
Tmitting some of our moiders who

¢ spectacle type of lens to usze a cover
ough others preier to use the monel
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a man looks over the ladle and then .

In our shakeouts, this same screen disk
was the happy solution to a great problem.
We have some floors which contain a large
number of molds, and the molds are quite
large, and there is an excessive amount of
heat and steam rising from those molds; and
the perspiration falling on the lens was a
constant hazard. Our solution was in finding 4
these monel screens, which we put into cup- -
type goggles. However, all the men do not
have to use this type of goggle, as long as
they wear some sort of goggles while they
are working.

Last summer during the heat we were
faced with a problem. Some of our men
who were not wearing goggles continuously
were approached by their foremen in a sort
of rough way and he insisted that they wear
goggles. Consequently, they went to a cer-
tain committee, and that committee came
back and said that our men didn't have to
wear goggles. As a substitute for the gog-
gles, therefore, we thought we would try
face shields, using a monel screen, and the
men who objected to wearing the goggles
are now using those.

In the case of the chippers, we have never
had any trouble with goggles. We thought
we had that problem whipped by a deep-cut
type goggle, but then we introduced the high
grinders and we found we had to fit the
thing over again.

We also are confronted with this persira-
tion problem. We have found that we can i
secure an extension ring which sets the lenses i
a little further from the eye. \When we do P
this, we have less trouble, of course. I: cuts -3
down the range of vision a little bit, but
nevertheless I think the additional saiety is
there because they do not have a steaming
goggle. ¥

Our cover-type goggles. of course. are ’
worn in all cases by men who have had cor-
rective lenses made. I really don't see. just
considering this matter from our past ex-
perience during the last few years, how the
goggle situation, if attacked properly, should
turn out to be a very hard probiem.

B. S. CORNWALL (Insurers Service .
Corp., St. Lous, Missouri) : Our alucinum - - -
workers work in front of a smal!l cven.

They take their ladle of aluminum, twrn
around while in front of the oven, lean over,
and pour it into a die. They are right over
that heat all the time. OQur experience has
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£ been that when they wear ! i Y i ' B

i goggles, their have 19 different departments, and we . . .

“ face around the eye becomes tender, and cne mail boy making a route “every *-m‘ v"—‘:d::“!:\r;oh?:d:“:“:m ot
who it over to

minutes. Those loads of departmene) 7.
velopes containing orders, instructions,

they are rebelling against wearing goggles,

especially of the closed type. I wonder if e involved, is a good saiery «

. . . COdiee” & b - .
anybody has had any experience with close of letters and what not. are always f“‘:m' abes wort?::' a‘:”‘(d u o;:cr k‘]‘“h
work of that sort? on the foreman's desk—always in ¢ 9. v a){(“been infrt:set?t ti:is apper
throughout the shop—and whoever openg o it D28 gated.

MR DUNDORE: On ali hot metal work
in our plant we insist that they wear, and
we provide the men with, asbestos lined
goggles, which does away with the trans-
ferring of the heat, and these have a bake-
. lite molded iframe. I believe you will find
3 that these are on the market commercially,
and you will get a lot of satisfaction from
i that type of a goggle in preference to any

L " other kind of a frame—a metal {rame partic-

RRSA

{also believe that it is poor polic:
. k¢ 2en to work in your plant whe

. . <74 4 bas not been checked or correct
I think the management is also Ly bb\zl ¢ least three years. A good mar
great extent in not fitting goggles individmfl §.; sre due to the fact that men ar
v, I don't kinow of any two individmps”§ eith the glasses which they bous
iaces which are exactly alike. It's 3 % store 20 years ago; or they
The education must be done. T don't thmk? enough to be examined aiter !
™€ are getting our young men young entugh< & gr that they will have to wear !
2s regards this matter of being educatedifpy result is that numerous acciden:

these envelopes is hrst conironted with thy
slogan, “Safety is everybody's business”

i

1

NEhdd
e

v ularly. aiong the line of what to expect in the pm:; of bad eyesight.
/ 3 . : lem of safery in industry. In Beloit [ tsee™d- - - - ..
it CHAIRMAN SIMPSON: While Mer, mn ndustry eloit { axeg’? if these things, I say, can come

Dundore 15 on his feet, 1 would like to ask
him this question: “\When does safety edu-
cation stop or start?”

teen trying to institute a safety program gnd * )
the schools. I started out with it last ym"‘ down. It is 3 wonderful place

high school, and I am glad to say tha{EJrale 2 safety program. Any fur
the present time no youngster ma&iw.:’s up to the }M:vxdual the
from the Beloit High School unless h'Bi B s ™ 10 you to bring these thin
taken up and received credit for a coursé Jgh, Y. POINting out to manageme:

Irst aid. bz

Safety Education

MR. DUNDORE: When does safety
cducation stop? I cam sum it up in one
word : when the operator is dead!

Also, the manual training departmen.lfn‘ i
the high school are being furnished Witk

WEDNESDA

I think it would be well if you reported
to all employees that the country today is
largely concerned with this subject of eye-
sight; that once you have an eye injury or
lose an eye, nothing can be done to replace
it; and that is one lesson you can get over
to your employees. e e

Safety education, so far as I am concerned,
starts with the management and probably

goggles, not by the apathetic school _
sut by my own company, free of chzrgg{ Qe
cducation in Beloit is starting in the schoo’S"
and not starting in industry, where | Saicd
simes think it is a little bit too late to by

One of the previous speakers said W
thing about talking to an cmplOY"‘,!.sf
safety after he is hired. We speak 10.3€
=pplicant beiore he is hired. He can IEAS
:he matter over that night. If he doesa ‘,Zm

R. H. Fercusox, Manar

i Environment—
, B
tendent, Safety and Welfa

ends with the employee. I don't think it
should ever end.

e

what we prescribe to prevent accidents A8
he starts to work, hie does not have to H¥CageTa: :
up the next day. \We would rather notATE] u‘m agree that environment
sim. It doesn't cost us a dime at that;® Yo ..' part in oqur lives. We a
hut it costs us a great deal of m°"‘7:.m: % by’ our frame of mind and
we have hired a man, he has worked Witk E imgs. If 2 person is in fear
ior a time, and we then find out ot his health, or his safety, |
docsn't like the arrangement we hlV_C - h ‘ﬂd unhappy, which s a
I also believe that a fot of & Bring. | 2nd management.

. S8 includes any and all thi
saroughout the United States miss & e to promo{e the wocker

: i keeping VP J .
:.cx:)cl:-y got;n:a:}:::gyz:dcan gell m0f°:,a res 'm.mmf‘mv and well-being.
in.a shop paper than you can by BT /‘é oy 3N Management do to iny
a thousand employees once 3 ¥¢ R o Pecially as it pertaivs t
annual meeting on the subject. Y '°nmem can be improved
I find also that a review of all ~PIOg. As a housewife is j

O annee of the ho i
o . 1ce 3 g N me, 50 is
vhich occur in the plant of 7 8¢d by the appearance of

1 believe that safety education can be car- b
ried on very nicely in thc average plant by
the utilization of safety slogans printed on
the back of the time cards, so that as the
employees punch their time in and out four
times a day, they will be confronted by this
slogan as a safety reminder. The cards and
the slogans could be (as they are in our
plant) changed every week. At the sume
time that the name is printed on the clock
card, this safcty slogan could also be put
on it.

2.
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Every inter-office envelope bears a slogan
on the top of it saying, “Safety is everybody's
business.” Those envelopes are continually
passing around throughout our plant. Ve

il AV, LA
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of the things. But above all, don't miss the
chance of taking the boys into your con-
fidence. They are entitled to know.

CHAIRMAN SIMPSON: 1t is gétting
late, and I would like to run the next two
discussions together. Mr. Boaden, is. going
to discuss just what particular phases hc
thinks we ought to concentrate on. He heard
one of the previous speakers say: The United
States Government found that they can make
soldiers in about 10 weeks but that it took
2 darn sight more than a year to make an
officer. I think that is true,

MR. BOADEN: All I have to say is
this, fellows: that as far as we are concerned,
we believe in concentrating on certain things,
and this is what we found from our experi-
ence: that it pays to concentrate on goggles
and glasses and leggings and safety shoes
and respirators, as well as on safety bulle-
tins; and we also like to get suggestions

Environment—Management’s Responsibility

By P. C. KAUFFMAN
‘wtmdent. Safety and Welfare Department, Jones & Laughlin Steel Corporation
Pittsburgh, Penn.

That which is orderly and well-kept has a
definite appeal to all of us. In the same way,
we note the unclean, untidy, slipshod busi-
ness, and seek to avoid it. It is repulsive
to our senses and arouses our suspicion as to
its management.

By nature, some businesses are clean and
others are dirty. This we know and accept,
but there is no excuse for poor housekeeping,
whether in a kitchen or steel plant. Good
men are attracted to companies which clean
up and paint up, and strive to keep their
plant that way. The safety department can
play an important part in helping manage-
ment maintain hizh standards.
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The source of fresh air whether it is from
separate ventilation shaft, hoisting shaft or
other mine apenings connected with surface,
chould furnish clean fresh air, low in dust
count. The amount of iresh air furnished per
man underground varies considerably in dif-
{erent mines but it should not be less than
%0 C.F.ML and it will be found distinctly ad-
vantageous to provide two or thiree times this

amount.

Distribution of the air currents through
the mine should be carefully planned. In the
iron ore mincs, the fresh air current is tisu-
ally carried in on the lowest main-level,
thence to the mining sub-levels and stopes
ibove through timber raises, ore raises. man-
xays or ceparate ventilation raises. The used
i from these working areas then passes
through special rock ventilation raises driven
in the foctwall or other openings connecting
with the abandoned tevel above, {rom where
it is routed 10 surfuace through ventilation or
secondary shafts,

In mines which have ore bodies of consid-
trable length, it is possible to divide the ore
dy into blocks for ventilatiem purposes.
with each block having its own fresh air sup-
¥y and retumn air outler, which prevents the
Assage of dust and  air contaminatiun
through the entire territory,

Auxiliary fans varving from 2 to 13 I.P.
1{e' used in mining and developnient places
?_'mch cannot be ventilated by primary iresh
“r currents, The air is carried to the work-
g place through 12 or 16 inch galvanized
#etal pipe or ventube.

Rock Work

,,.i‘[:‘h‘ s dur alloving dust are of prime im-
L Ence i the rock development headings of
fon «re mines. due to the fairiy high
i@ comtent. These hradings are wsually
“ntihied Ly 10 or 13 H.P, fans set in a iresh

o

& Gevesal Mo
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sve, Jr. Viee-Prest

TUourrent with 12 or 19 inch metal pipe and
ed within ) or 23 feer of the
£ been fuind that dust cuunts in

fring drilling and wmucking are
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Methods of Allaying Dust in Underground Metal Mine
Operations
By C. M. FELLMAN
Safety and Ventilation Engineer, The Montreal Mining Co., Montreal, Wis.

in direct proportion to the amount of fresh
air delivered to the breas:. If the return air
current from these headings contacts other
workers, the provision of a pair of water
curtains or 2 water hlast to scttle dust and
fumes has proved effective. During drlling
and mucking the miners wear approved res-
pirators. In some properties air line respira-
tors are used during drilling. To scttle dust
and gases preduced by blasting, a cross con-
nection between the air and water line is
used. Muck plies, breast, back and walls are
wet down wizh water,

General Procedure Under Ground

All drilling is done wet, including are.

Everyone going under ground including
captaing, bosses and officials are furnished
with approved respirators. Clean lilter pads
are furnished daily as required. The men
wear respirsters during drilling, mucking
and on entering working places aiter blasting.

Shaft swiicns, haulagevars, travelways
and air passages should Le kept clean and if
there is a tezdsney to dry out. such places
should he we:sed down perodically.

Daily nspeciions are made to check on
matters perizining to ventidation and dust
prevention including cianges in  working
places, use respirators and condition of
equipmient. [-spection and close contact with
the work plsys an important part in the dust
prevention grogram.

Dust Samples

Dust samp.es covering every phase of the
operations ars waken periccdically, using either
the standarg ~r the midget impinger as the
coilecting meiium. The samples are counted
hy the me:: < recommended by the UL S,
Public Heaith Service, The dust cownts have
pointed the w1 for improvements in tite ven-
tlation sys and dust prevention metheds
arsd provide = :.nstant check on dust condi-

Samples z0: ¢t - in ail rock
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:he complete cvele of
«d is kept of each rock
: noted location. kind of
ca content, dust counts
for cach operaticn. iength of time required
by each operation. tvpes of drills, respirators.
fan and dust preves:ion methods used. A rec-
ord is also kept oi each man working in rock
which sets {orth nzmber of shifts worked. lo-
cation ¢f the woriiag place and reference is
made to the rock cata sheet covering condi-
tions in that place. From these records. the
total exposure in rock of any emplovec is
readily available Jor corrclation with his
physical findings.

headings covering
operations. A rec
heading on which
rock encountered.

Surfzece Operations

Dust hazards
had attention. Tt
located in the he
tion fans. As an

%1 suriace operations have
iust produced by crushers
rames is removed by suc-
ed precaution men work-
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ing on the crusher door wear respirators, !
i

Many of the miners change houses z-[

‘equippe with fans, iilters and exhaust Piping

systems 10 remove dust {rom locker rogm
which is produced by the men when chm\gi,,{
between :hifts. Dust counts taken at gy
period are surprisingly high when not cop.
trolled

Laboratory crusher rooms are equippe
with dust collectors. fans and suction hoogs -
at crushers. rolls. pulverizers and bucking
boards. i

[Fans and sucticn hoods are installed in the
shop welding rooms 10 carry away fumes.

Mine service roads and streets in company
housing locations are oiled or macadamized

The generally accepted standard calls for
a dust count of not over 3 million particde
per cu. t. of air in ore or rock. Most mines
meet this standard without difficulty.

TULSDAY AFTERNOON SCESSION
October 7, 1941

Symposium on Problems in Mine Safety

Presiding—I.. C. Tampotit, General Manager of Mines, Koppers Cual Conpany, Pittsburgh

Pa.

Through the :surtesy of the Ountario Min-
ing Assoaciatic: [ have been able to study
the records of accidents in Ontario Mines
during 1937 as 1938, For 210 random com-
pensation cases che operationab causes and
occupational ¢l:izes affected. have been put
down in Table .. The points [ wishi to make
are these; that .:te causes are many, and the
classes affccte! include almost everyone
around the mirz [t is not just the man with
the sledge hammer who has eye troubles he
is expecting i: zad in fact is less troubled

How to Induce Men to Wear Goggles
By C. E. McKNIGHT
Safety Director, Lake Shore Mines, Limited, Kirkland Lake, Ont., Canada

The first guzssion to be answered is. of than the man who belicves he is safe. A
course, “Are gorzles needed in mining. and  third point is that these accidents are &
if so, how rmuzh protection should they  pensive.

. ” . .
give? Table 2 shows the time lost due to the*

210 accidents, cxd in studying this we MU
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remember that these are “Compensation
cases, or those in which the injured man ¥
off work seven éays or more. [ar mor
occur in which the time lost is les
seven days.

Tables 3, 4 and 5 show the complete €
injury picture for the Outario Miming &7 :\'c
try in 1938 T:ible 3 giving the ratio © o
injurics to total injurics reported; 13 'eur-
giving Uie compensation cost of those W
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Safety Exposition Exhibitors

-'. Alphabetical List of Exhibitors of Industrial Safety Equipment

Acme Protection Equipment Co,, Inc., Pittsburgh, Pa.
Gas Masks, Hose Masks, Supplied Air Respirators.
i A_S Aloe Co., St. Louis, Mo.
Manufacturers of Surgical, Hospital and Laboratory Equxpment and Supplies.
American Abrasive Metals Co., Irvington, N. J.
Safety Flooring, Treads, Staxr Treads, Abrasive Paint.
American-LaFrance-Foamite Corp., Elmira, N. Y.
Fire Protection Equipment.
‘American Optcal Co., Southbridge, Mass.
] Head and Eye Protectxon Products, Safety Clothmg
‘American Safety Tank Co., Kansas City, Mo.
Automotive Fuel Supply Tanks.
Amtzen, Inc., Chicago, Il.  _
©  Emergency Ambulances and Stretcher Equipment. .
Automatic Canteen Co. of America, Chicago, IlL
Confection and Bulk Carbonated Beverage Dispensing Machines.

Bauer & Black, Chicago, Il
Manuiacturers of First Aid Kits and Dressings.
Bausch & Lomb Optical Co., Rochester, N. Y,
Safety Goggles and Safety Goggle Lenses.
Bear Manufacturing Co., Rock Island, Ili.
Motor V'ehicle Inspection and Correction Equipment.
The Boyer-Campbell Co., Detroit, Mich.
Industrial Safety Equipment.
Bradley Washfountain Co., Milwaukee, Wis,
Washroom Equipment.
Brown Shoe Co., St. Louis, Mo.
Industrial Safety Shoes.
Stewart R. Browne Manufacturing Co., New York, N. Y.
Safety and Special Purpose Lights and Lamps.
Bufalo Fire Appliance Corp., Buffalo, N. Y.
Fire Extinguishers.
R H. Buhrke Co., Chicago, IIL
{ Safety Equipment for Construction and Maintenance.

}& D. Bullard Company, San Francisco, Calif.
Personal Protective Equnpment .
Burroughs Wellcome & Co. (U. §. A Inc., New York, N. Y. +
First Aid Kits and Medical Equipment. -

Safety Soles for Shoes.

f‘cimbn'dge Rubber Co., Taneytown, Md.
§ 719
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Cardox Corp., Chicago, Il
Fire Extinguishing Systems.
Chicage Eye Shield Co., Chicago, IlL
Head and Eye Protection Equipment.
H. Childs & Co,, Inc., Pittsburgh, Pa
Industrial Safety Shoes.
The Cleveland Overall Co., Cleveland, Ohio.
Safe Industrial Work Clothing and Uniforms.
Coca-Cola Co., Atlanta, Ga.
Beverage Dispensing Equipment.
Columbus McKinnon Chain Corp., Tonawanda, N. Y.
Alloy Steel Sling Chains and Safety Hoists.
C-0-Two Fire Equipment Co., Newark, N. J.
Portable and Wheeled Type Fire Extinguishers.
M. E. Cunningham Co., Pittsburgh, Pa.
Safety Steel Stamps and Tools.

Davis Emergency Equipment Co., Inc., Newark, N. J.
First Aid and Industrial Safety Equipment.
A. B. Diek Co., Chicago, IlL
Mimeograph Duplicators and Mimeograph Brand Products.
Dockson Corp., Detroit, Mich.
Head and Eye Protection Equipment.
The C. B. Dolge Co., Westport, Conn.
Floor Finishes, Disinfectants, and Hand Soaps.
Dugas Engineering Corp., Chicago, Il
Fire Extinguishing Equipment.
Duo-Safety Ladder Corp., Oshkosh, Wis,
Safety and Fire Ladders, and Ladder Shoes.
E. I. du Pont de Nemours & Co., Inc.,, Wilmington, Del
Neoprene, Hand Cream and Cellulose Sponges.

Elliott Service Co.,, New York, N. Y.
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 Czsualty Insurance.
Ex-Cell-O Corp., Detroit, Mich.
Pure Pak Paper Milk Containers.

Fairway Laboratories, Inc., St. Louis, Mo.
Salt Tablets and Dispensers.
Finnell Systemn, Inc., Elkhart, Ind
Electric Floor Maintenance Equipment and Compounds.
Ford Good Drivers League, Dearborn, Mich.
Good Driving Educational Campaign.
Franklin Ressatch Co., Philadelphia, Pa.
Floor Maintenance Materials.

The General Fire Truck Corp., Detroit, Mich.
Fire Extinguishers and Allied Products.
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Great Stuff Products Co., Inc,, West 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, IIL
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 Business Machines Corp., New York, N. Y,

Electric Accounting Machines, Time Recording Devices.

. International Shoe Co., St. Louis, Mo.

Hy-Test Safety Shoes.

. Junkin Safety Appliance Co., Louisville, Ky.

Safety Devices for Power Presses.

Justrite Manufacturing Co., Chicago, IIL
Safety Cans and Fittings, Electric Safety Lanterns,

’ Juvenile Wood Products, Inc., Fort Wayne, Ind.

Automobile Seats for Babies,

Kare! First Aid Supply Co., Chicago, IIL
Industrial First Aid Supplies, Hospital Equipment.
Keystone View Co., Meadville, Pa.
Industrial Visual Testing Equipment.
Walter Kidde & Co., Inc., New York, N. ¥,
Fire Extinguishing Equipment.
The Kimball Safety Products Co., Cleveland, Ohio.
Industrial Safety Products.

Walter G. Legge Co., Inc., New York, N. Y.
Floor Polishes and General Floor Maintenance Compounds.
Lehigh Safety Shoe Co., Inc., Allentown, Pa
Leather and Rubber Industrial Safety Shoes.
Liberty Mutual Insurance Co., Boston, Mass.
Compensation and Public Liability Insurance.
Lightfoot Schuitz Co., New York, N. ¥,
Toilet Soaps ior Industrial \Washroom Use.
The Lima Cord Sole and Heel Co., Lima, Ohio.
Non-Slip Soles and Heels.

Macwhyte Company, Kenosha, Wis.
Wire Rope, Braided Wire Ropg_Slings, and Allied Products.

Marks and Fuller, Inc., Rochester, N. Y.

Identification Cameras and Equipment.
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The Martindale Electric Co., Cleveland, Ohio.

Stretcher Cots, Safety Road Signs, Respirators for Non-Toxic Dusig

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.
Melfiex Products Co., Akron, Ohio.

Industrial Safety Flooring, Steps Treads, Mats and Matting.
Mer-Kil Chemical Products Co., Chicago, IlL

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 Occupatxonal 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-.Lite, Inc., Lincoln, Nebr.

Reflecting Traffic Signs.

National Conservation Bureau, New York, N. Y.

Safety Education, Trafic Enforcement and Industrial Material.
National Highway Supply.Co., Chicago, IlL

Reflectorized Highway Traffic Signs.
National Photo Identity Corp., Chicago, OIL

Moaroe Double Action Identification Camera,
National Safety Council, Inc, Chicago, IlL

Posters, Bureau 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-Absorbing Wools, Air Filters, Glass Textile Fibers.

G. 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, IlL
Safety Ladders and Scatfolds.

The Phister Manufacturing Co., Cincinnati, Ohio.
Rire Extinguishers and Allied Equipment.

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

Valves, Cylinders, Air Controls, Safety Controls for Presses.
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Safety Exposition Exhibitors

Protectoseal Co., Chicago, Il . ]+
Safety Cans, Drum and Barrel Fittings. :
Pulmosan Safety Equipment Corp,, Brookiyn, N. Y.
Industrial Safety Equipment,. :
Pyrene Manufacturing Co., Newark, N. J. J
Fire Protection Equipment,

'usts.

Reece Wooden Sole Shoe Co., Columbus, Nebr.
Wooden Sole Safety Shoes, Boots and Sandals.
Rose Manufacturing Co., Denver, Colo.

Industrial Safety Products.

Safety Clothing and Equipment Co., Cleveland, Ohio. ) .
Industrial Safety Clothing, Equipment and Supplies. .
Safety Engineering, Alfred M. Best & Co,, Inc.,, New York, N. Y.
“Safety Engineering,” Insurance Publications and Reports.
Safety First Shoe Co., Holliston, Mass.

B Safety Shoes.

Satway Steel Scaffolds Co., Milwaukee, Wis. . 3
. Scaffold Equipment and Safety Ladders. ) f
W. H. Salisbury & Co., Chicago, IlL ;
Linemen’s Rubber Protective Equipment. A

The Sanitary Institute of America, Chicago, IIL
Sterilized Industrial Wiping Cloths.
A Schrader’s Son, Brooklyn, N, Y.
Pneumatic Power Press Safety Control Devices.
Scotch Flasher Display Co., Wichita, Kans,
4§ . Animated Direct Light and Reflectorized Warning Signs.
The Sealtex Co., Chicago, IIL
: Self-Sticking Bandages.
Sellstrom Manufacturing Co., Chicago, Il
Industrial Safeguards for Head and Eye Protection.
4 Smith & Son, Inc, Philadelphia, Pa.
: Y . Hospital and Ambulance Cots. )
yures. The Spencer Turbine Co., Hartford, Conn, ;
’ Industrial Vacuum Cleaners and Dust Collection Equipment. .

$perry Top-Sider Footwear Division, U. S. Rubber Co., New York, N. Y.
Safety Footwear.

d Safety Equipment Co., Chicago, Ill.
Industrial Safety Equipment.
L] Scafiolding Co., Inc, Evansville, Ind.

Steel Scafiolds, Trestles, and Accessories.
Yonehouse Signs, Inc., Dénver, Colo.

Accident Prevention Signs and Tags.
n_“ Surty Manufacturing Co., Inc., Chicago, 1L
. Point of Operation Machine Guards.

-

:s Textile Fibers.

C3:4 Tennant™Co., Minneapolis, Minn,
. Equipment and Supplies for Dry Cleaning Industrial Floors.
tanont Manufacturing Co., Roxbury (Boston), Mass.

© Safety Stee! Pipe Tools.




