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of material exhausted, or leakage losses
caused by loose cleanout doors, broken joints,
holes worn in duct (most frequent in elbows),
poor connection to exhauster inlet.

Losses in suction can also be charged to
additional exhaust points added to the sys-
tem (sometimes systems are designed for
future connections and more air than re-
quired is handled by present branches until
future connections are made), change of set-
ting of blast gates in branch lines (blast gates

adjust the air distribution between the vy
rious branches. Tampering with blast ga
can seriously affect such distribution ang
therefore gates should be locked in place ing,
mediately after system has been installed ang
its effectiveness checked). Increased prey.
sure loss through dust collector due to lack
of maintenance, improper operation, wear, ety
vary with the collector design. Refer to op.
eration and maintenance instructions fur.
nished with the collector or consult thy
equipment manufacturer.

Testing Toxic Atmospheres

By N. R. BERNZ
Chief Industrial Hygienist, The Fidelity & Casuaity Co. of N. Y., New York, New Yorg

In manufacturing, many operations and
processes of one industry are common to
those of another, although the two indus-
tries may be engaged in the production of
entirely different types of goods. For
example, welding is used very extensively
throughout the aviation, shipbuilding, auto-
mobile and steel industries; this applies also
to spray painting, electroplating, buffing,
grinding, and many other operations. Sim-
ilarly with raw materials, various kinds of
acids, organic solvents, etc.,, are found in
almost any type of plant. For this reason
there are certain industrial poisons which
appear much more frequently than others
and which may be found throughout the
entire defense industry. Some of these are:

Dusts Toluene

Carbon Monoxide Xylene

Hydrogen Sulfide Trichloroethylene
Hydrogen Cyanide Carbontetrachloride

Carbon Disulfide
Nitric Acid

Sulfur Dioxide
Oxides of Nitrogen

Ammonia Chromic Acid
Phosgen Hydrofluoric Acid
Lead Hydrochloric Acid
Cadmium Sulfuric Acid
Benzene

Others which are more directly associated
with specific industries are:

Trinitrotoluene (dust and vapors)
Ammonium Picrate (dust)
Mercury (vapors)

Aniline

Radon

Thoron

As will be seen by examination of the
above list, some of these substances are pres.
ent as raw materials; others are final prog
ucts, while a third group occurs as by-prod
ucts generated in the various operations
Typical of the first group are the variou
acids, organic solvents, chlorinated hydro
carbons, ammonia, and carbon disulfide. [
the second class we have TNT and am
monium picrate, while the remainder ar
commonly occurring dusts, fumes, gases an
vapors of a toxic nature generated in variou
industrial processes. While the theoretica
possibilities for exposure to toxic substance
in the above industries are far too numer
ous for tabulation, this list represents thos
most commonly encountered.

Dusts

Silica-bearing inorganic dusts are prof
ably found in all of the above industries. F¢
example, mining of the iron ore in the ste
industry presents exposures to free sili
dust in considerable quantities. Buffin
polishing, and grinding operations done ve:
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tensively in a great many industries,
nerate inorganic dusts, which for the most
rt consist of aluminum oxide and silicon
rbide, but also include free silica in amor-
sous and crystaline forms.

For the purpose of quantitative determina-
on, dusts may be divided roughly into three
asses, as follows:

1. The inorganic type such as free silica
1d asbestos, which is collected and the num-
2r of particles per unit volume of air deter-
ined mi'croscopically.

2. Organic dusts of natural origin, the
nount of which is usually determined by
eight. Typical of these are tobacco and flour
asts.

3. Synthetically —manufactured organic
smpounds which may occur in the form of
usts, such as TNT and ammonium picrate.
‘hese substances when present as air con-
uminants in low concentrations are generally
valuated guantitatively by chemical means.

Besides above types, there are also metallic
usts such as lead, zinc, cadmium, manganese,
1c., some of which will be discussed under
nother heading.

Inorganic Dusts

The most common method for evaluation
i this type of dust is to collect air samples
n liquid solutions by means of an impinger
1) and to make the quantitative determina-
lon microscopically, When calculating the
lust concentration, usually expressed in num-
%r of particles per cubic foot of air, the
nicroscopic calibration factor, the volume of
‘ne sampling liquid, and the size of the air
ample are taken into consideration.

The sampling procedure, microscopic ar-
“angement, and calculations are extremely
simple, but the actual counting is a tedious
Job associated with severe eye strain and
Tequires considerable experience before dust
founts can be relied upon. In recent years
}hc microprojection method (2) has been used
OT counting of impinger samples. With this
method in which the microscopic field is pro-
Jected on a translucent screen, the eye strain
SXperienced in direct microscopic work, is
"]‘mlmted.

Other methods for evaluation of this type

’

of dust are by means of electrostatic pre-
cipitators (3) and various types of “grab”
samplers, With the electrostatic precipitator,
the dust is collected in a dry state and either
weighed as is, or suspended in water and
counted in a manner similar to that em-
ploved with the impinger method. Several
of the grab samplers have microscopes in-
corporated with the sampling device and
these are calibrated in such a manner that
the number of particles per cubic foot of air
can readily be obtained by almost instantan-
eous readings (4).

Organic Dusts (Natural)

This group as a rule is not classified by
medical authorities as fibrosis producing
dusts, and hardly warrants any discussion
in this paper. While claims do exist to the
effect that some dusts in this class have
produced respiratory irritation, bronchitis,
asthma, etc., these dusts are generally looked
upon as nuisances rather than occupational
disease producers. No official physiological
threshold limits have been established and
sampling of this type of dust for the purpose
of evaluating an occupational disease hazard
has little or no meaning.

Most of these dusts, however, are ex-
plosive when dispersed in certain proportions
in the air and require control from this point
of view. Considerable work to establish ex-
plosive limits for this type of dust has been
done by the United States Department of
Agriculture.

Synthetic Dusts

In the manufacture of TNT and ammon-
ium picrate, both of which represent basic
war industries, we are conironted with toxic
raw materials as well as hygienically injuri-
ous final products. In this industry great
quantities of toluene, anhydrous ammonia,
sulfuric and nitric acids are used, all of which
are classified as industrial poisons. TNT and
ammonium picrate” are themselves systemic
poisons as well as skin irritants known to
have produced fatalities and severe cases of
dermatitis.

A method for sampling and determination
of TNT was described recently by Pinto and
Fahy. (5) This procedure calls for the use of
10 c.c. of isopropyl alcohol in the midget
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impinger. The chemical determination is
based on the reduction of TNT to triamino-
toluene, and finally, a colorimetric compari-
son with known standards.

Ammonium picrate is highly soluble in
water which therefore can be used as the
collection medium in an impinger when
sampling for this material in industrial at-
mospheres. The deep color whch results upon
solution of ammonium picrate in water is also
evident in extremely low concentrations and
for this reason a direct colorimetric com-
parison of the sample with known standards
can be made. With this method there is a
possibility of interference from dinitrophenol,
the extent of which has not been determined
(6).

Carbon Monoxide

This is a very toxic gas encountered in
various industrial activities. The toxic limit
for this gas is generally accepted as 100
p.p.m. for prolonged exposure. To the pub-
lic in general its presence is most commonly
associated with automobile exhaust and gas
burning appliances utilizing manufactured gas
with a high percentage of carbon monoxide.
As a result of incomplete combustion it may
also be present when burning natural gas
or other fuels, In industrial operations in-
volving baking ovens, drying kilns, coke
ovens, blast furnaces, etc. carbon monoxide
is frequently encountered. In industrial proc-
esses in general, and particularly where
chemical reactions are involved, carbon
monoxide may be generated as a dangerous
by-product. In prism grinding, which is
closely allied with the defense industry, a
high quality iron oxide rouge is required.
Occasionally this material is manufactured
on the premises as an adjunct to the prism
grinding work. This involves the use of
oxalic acid for production of iron oxalate
which is later decomposed by heat to yield
iron oxide rouge. In this process carbon
monoxide as well as other gases are gen-
erated.

Several methods have been developed for
the quantitative determination of carbon
monoxide, but only the two most expedient
procedures employed in industrial hygiene
work will be discussed here. One of these
is the carbon monoxide indicator based on
the catalytic reaction of hopealite which
oxidizes carbon monoxide to carbon dioxide.

A

The small electric current produced
heat of the reaction through a
couple is calibrated in terms of carbon

oxide concentration which is read '
on the dial of a milliammeter. The
of suction in this instrument is a small
fugal blower, the motor of which is
either from a built-in 6 volt battery or frg
a 110 volt lighting circuit through ;

former. g2 tra.

Another convenient method for estimg;
of carbon monoxide though less sensitive and
not so accurate is the use of pallady
chloride ampoules. In this reaction the
dium chloride is reduced to metallic py
ladium thereby producing a stain, the ia
tensity of which is in direct proportion .
the amount of carbon monoxide in the af
phere under observation. The stain prods
is compared to known color standards for
evaluation of the carbon monoxide preseag,
This method is not specific for carbon mog,
oxide, however; three are other redug;
gases which also will produce a stain in ty
presence of palladium chloride. Incidenun’,
the standard method for carbon monoxig
evaluation, adopted by the British Depagg.
ment of Industrial Research (7) consists of y
palladium chloride test paper through whid
the air to be sampled is drawn by mea
of a handpump. The stain thus produced
compared with a standard color chart. ¢

Hydrogen Sulfide

Hydrogen sulfide is a very toxic gas with
a disagreeable odor. It is found in many i
dustrial operations where sulfur or sulfy
compounds are used, but primarily it is e
countered in the artificial silk, chemical and
petroleum industries. Safe limits varying be
tween 20 and 50 p.p.m. by volume have bes
suggested by various State authorities in thiy
country.

The most rapid method for determination
of hydrogen sulfide is undoubtedly the uw
of a hand operated instrument consisting
essentially of an aspirator bulb and a detecta
tube through which the air sample is drawa
The detector tube contains a chemical sub
stance which when in contact with hydroge
sulfide produces a discoloration the lengt
of which is in proportion to the amount ¢
hydrogen sulfide present and can be mear
ured on an attached scale. It can also t
determined iodometrically, either by bubblin
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ough a sodium hydroxide solution and
-ating with iodine, or by bubbling through
assium iodide starch solution and a meas-
«d amount of standard iodine in which re-
jon the disappearance of the color indi-
es the end point (8).

Hydrogen Cyanide

This gas for which the industrial hygiene
rreaus of California, Connecticut and Mass-
husetts have established a safe limit of 20
pm. by volume, is found in electroplating
xrations, heat treating, etc.

A portable instrument of the type dis-
used in connection with hydrogen sulfide,
3 been developed for hydrogen cyanide
150, I have been informed, however, that the
7drogen cyanide detector in its original
orm proved less satisfactory and that it has
<tn withdrawn from the market temporarily
xoding further research.

Chemical tests are available for detection
* hydrogen cyanide, such as the prussian
#le and thiocyanate reactions, both of which
Te specific for this gas but allegedly not
#nsitive enough for concentrations encoun-
“red in industrial hygiene work. Other
“ethods suitable for determination of this
B&S in small concentrations are the Congo
d-silver nitrate and the benzidine—copper
icttate test papers. These methods, which
;“fc_ been adopted as standard tests by the
"“uSh Dep?rtment of Industria! Research,
m:c:fOH‘spemﬁc, however, so that the possible

erence of other gases such as HCL,
73N, SO, and HoS should be taken into
Onsideration.

Ina method suggested by the Air Hygiene
:b“g']ldatmn (A.H.F.) the air sample is
v ed through 0.5 per cent potassium
ma d"xlde after which the determination is
¢ by titrating with silver nitrate (9).

b

Sulfur Dioxide

nﬁ‘mes to sulfur dioxide gas are com-
nd g ?elrolc.um industry, rubber works,
dioxie SUC  acid  manufacturing. Sulfur

13 also encountered in bone and glue
Sustrie, %, magnesium foundries, and other in-
It i “-"hefc sulfur compounds are used.
a ext:r'eu':ely irritating gas for which
de limit of 10 p.p.m. has been sug-

For the testing of sulfur dioxide, the
American Public Health Association (A.P.
H.A.) (10) refers to an iodometric method
(11) by means of which the air sample is
passed through a gas wash bottle containing
a measured amount of standard iodine in
potassium iodide-starch solution. The disap-
pearance of the color indicates the end of the
test, after which the amount of sulfur dioxide
present can be calculated.

The British Department of Industrial Re-
search employs a starch-potassium iodate
test paper through which the air sample is
drawn by means of a handpump. The sulfur
dioxide reduces the iodate to iodine with the
production of a stain the degree of which is
compared to known color standards.

Oxides of Nitrogen

This is a group of gases, some of which
are extremely toxic. They are produced when
nitric acid comes in contact with organic
materials and certain metals ; during chemical
nitration processes and burning of nitrated
materials; they are also present in small
quantities during electrical discharges in the
air. Above gases may, therefore, be found
in such industries and operations as ammuni-
tion works, photographic film manufacturing,
nitric acid plants, electroplating (bright
dipping), detonation of explosives, electric
welding, etc.

During the chemical reactions that accom-
pany above operations, a mixture of oxides
are formed. The hazardous nature of this
group, also called “nitrous fumes” is due
primarily to the nitrogen dioxide, a reddish
brown gas which reacts with water and upon
respiration forms nitric acid in the lungs.
The result is often pulmonary edema which
frequently proves fatal. The fact that the
respiration of these gases does not produce
any immediate discomfort in spit of their
toxicity, makes them doubly dangerous. A
person may be exposed to these fumes and
experience only a slight respiratory irrita-
tion immediately following the exposure,
while the case may develop into 2 fatal con-
dition by next day.

For example, I know of a case in a nitric
acid plant where a man was engaged in
filling nitric acid into carboys in a depart-
ment with a wooden floor. One of the car-
boys accidentaily broke causing the acid to
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flow over the wooden floor producing the
brown nitrogen dioxide gas in great volumes.
The operator not being familiar with the
toxicity of this gas and experiencing no im-
mediate physiological warning, remained on
the job attempting to clean the floor by mop-
ping up the acid, instead of leaving the work
place for fresh air. As a result a consider-
able portion of this gas was probably inhaled.
He became seriously ill a few hours later
and died within 48 hours. Cases of men be-
coming sick while doing electric welding in-
side tanks or in other confined spaces are
often referred to in the literature. Many of
these cases are undoubtedly due to oxides
of nitrogen generated in the electric arc.

While there are several methods known
for the quantitative determination of oxides
of nitrogen, testing for these air contaminants
is not so simple as that for some of the
others discussed in this paper. Incidentally,
in view of the cumbersome procedures in-
volved in testing for these gases, the amount
of ventilation required for their control after
blasting in mining and tunnel work is some-
times based on the amount of carbon mon-
oxide present, which can readily be deter-
mined. With explosives designed for a low
oxygen balance resulting in a relatively high
carbon monoxide concentration and corre-
spondingly low volumes of oxides of nitrogen,
this is a safe and expedient procedure.

For actual detection of nitrogen dioxide,
the method employing starch-potassium
iodide test paper is probably the best known.
This paper when damp is colored blue in the
presence of nitrogen dioxide. The method is
non-specific, however, Other, specific meth-
ods for evaluation of nitrogen dioxide, and
sensitive at low concentrations are the Griess-
Ilosvay and the Bismarck Brown tests. With
both methods, the air sample is bubbled
through chemical solutions after which the
quantitative determinations are made in the
laboratory by colorimetric analysis. Although
physiological safe limits up to 40 p.p.m.
have been proposed for these gases, atmos-
pheres which by odor or color indicate the
presence of nitrous fumes should always be
viewed with suspicion.

Ammonia

As stated elsewhere, ammonia is an im-
portant raw material throughout the chem-

ical industry. It is a strong respirawry gy
tant for which safe limits ranging

50 and 85 p.p.m. have been recomm
(Russian investigators [3-39 p.p.m.; S
of Massachusetts 30 p.p.m.; Flury and
Zernik 85 p.p.m.).

Ammonia vapors can be evaluated dir

in the field by bubbling the air sample
through a measured volume of 0.1 N hydre.
chioric acid in water solution using phengl.
phthalein as an indicator ; the appearance
a pink color indicates the end point. Frog
the amount of acid used and the size of tiy
air sample, the concentration of ammoni;
vapors can be calculated (8).

Sulfuric acid can also be used with aboy
method. In another method, recommende
by the AP.H.A, the air sample is collectey
in sulfuric acid, but the final evaluation i
made in the laboratory by standard analyticg
means.

Lead

Exposure to this metal occurs very exten.
sively in nearly all types of manufacturing,
The most frequently encountered forms of
lead are fumes, dust and dispersed pigments,
These occur around lead melting operations,
soldering, welding of metals covered with
lead-bearing paints, and in spray painting
work.

Sampling of lead-contaminated atmos-
pheres is usually done either by means of
the impinger or by the electrostatic precipita-
tor. When the impinger is used, as is fre.
quently the case when investigating spray
painting and many other types of work in-
volving lead dispersion, the sampling liquid
may be either distilled water or dilute nitric
acid.

Regardless of the collection method used,
the final evaluation of the amount of lead .
present is done in the laboratory by various
analytical methods, the description of which
is beyond the scope of this paper. It prob-
ably should be emphasized, however, that al-
though some of these methods are highly
sensitive and the experienced analysts usual-
ly well-trained to handle minute quantities of
lead in their work, it is preferable to take
large air samples wherever possible to facil-
itate the laboratory work. With the large
impinger and the electro-static precipitator




oh sampling rates of 1 and 3 cubic feet of
x per minute respectively, this is not a
whlem. With the midget impinger, on the
ter hand, with a sampling rate of only 0.1
Bic foot per minute, this becomes a tiresome
=k, especially if the handcranked instru-
wnt is used. Let us take, for example, a
2 in which the atmospheric lead dispersion
vjust about on the border line of the safe
wmit, i. . 1.5 mg. per 10 cubic meters of
#. For a 30 minute sample with the midget
mpinger, only 3 cubic feet of air have been
mdled. This represents only 0.013 mg. of
o in the air sample, which evidently re-
wres a fairly sensitive analytical method
ad careful handling for a stccessful com-

Netion of the test.

Cadmium

The United States Public Health Service
USPH.S.) (16) suggests as a safe limit
vith respect to toxicity of cadmium fumes a
?:entration of 1 mg. per 10 cubic meters of

. The metal is used extensively as a coat-
®¢ of iron and steel for rust prevention, as
as in structural steel to impart certain
Wogerties. Exposures to cadmium and cad-
®umn fumes may, therefore, be encountered
™ such operations as electroplating, weld~
™ of cadmium-bearing iron and steel as
as many other processes where work in-
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¥es cadmium-plated articles. Some of you
< probably familiar with the cases of cad-
Mo intoxication in a plant in Ontario,
Canag,,  few years ago, when 14 persons
were poisoned—two fatally—during anneal-
™€ of cadmium plated rivets (17).

As in the case of lead, sampling for cad-
e _flhpcs or dust may be done either with
w::’;mlﬂ (with water as collection
Wocing A.P.H.A.) or by the electrostatic

Mtator 1:m‘l the samples evaluated in the
Walyr Y gravimetric or colorimetric
"‘m’mcthods‘ r colorimet

At thiy point it probably should be brought

- or sampling of metal fumes, the
Wager a lower collecting efficiency

elecu-ost.atic precipitator, which
taken into consideration when

1

_ A the
- m Tesults obtained on samples col-

two instruments (18).
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Mercury

The present emergency has greatly accel-
erated the use of mercury, not only in our
ammunition works, but also in many other
plants directly or indirectly connected with
the defense industry. In some cases entirely
new uses have been introduced for this metal.
For example, a recent development is an
anti-fouling paint containing mercury, now
used in our shipyards. Application of this
mercury-bearing paint by means of spraying
naturally introduces a serious exposure to
mercury poisoning and calls for careful con-
trol ; this applies also to the manufacture of
the paint. Due to the great demand for
mercury and the shutting off of foreign sup-
plies, many old mercury mines are now being
reopened so that refining of this metal with
accompanying occupational disease hazards
has expanded considerably during the past
year.

The toxic properties of mercury as a
respiratory hazard when present in the form
of vapors or in a finely divided metallic state
are probably fairly well-known to most men
concerned with industrial health. A safe limit,
toxicologically, of about 2 mg. per 10 cubic
meters of air appears to be generally accepted
for inhalation exposures. Althouh the metal
has a relatively low vapor pressure at or-
dinary temperatures, investigations have
shown that sufficient vapors are emitted to
produce a mercury hazard in rooms where

_ this material is used in metallic form.

A number of methods are available for the
evaluation of mercury vapors in air. One of
the most expedient procedures is probably by
means of the Nordlander apparatus utilizing
a selenium sulfide test paper, the color of
which darkens in the presence of mercury.
The amount of mercury present is estimated
by comparing the degree of darkening with a
standard color chart.

Another more recently developed method
involves an optical instrument based on the
opacity of mercury vapors to ultra violet light
of a certain wave length. In this instrument,
therefore, when ultra violet light of a specific
wave-length is directed towards a phototube,
interfering mercury vapor will reduce the
light received by the phototube and conse-
quently also its current flow, which in turn
is calibrated in terms of mercury concentra-
tion. This instrument is not specific as it is
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subject to other light intercepting media such
as smoke and fog.

There are also other methods for determin-
ations of mercury, entailing condensation of
the vapors and subsequent electrolytic deposi-
tion of the metal, chemical reaction methods,
etc. The first two mentioned above, however,
are the most expedient and yield immediate
results during the field investigations.

Benzene (Benzol), Toluene and Xylene

These three aromatic hydrocarbons are
widely used as industrial solvents and ingredi-
ents in a number of chemical reactions. Tolu-
ene, for example, is an important raw mate-
rial in our ammunition manufacturing, espe-
cially in the production of trinitrotoluene.
With the increased demand for toluene and
the corresponding scarcity of this material,
benzene is rapidly taking its place as a sol-
vent in many industries. Xylene, which besides
being an important solvent, also does enter as
a raw material in certain chemical processes,
at present associated with the defense industry
and therefore used in great quantities. For
instance, in a plant I visited recently xylene
is used in the production of a certain type of
resin, which in turn is employed in an article
manufactured for the United States Army.

All these three materials are classified as
industrial poisons, aithough there appears to
be some confusion as to the refative toxicity
of each. Benzene is generally considered as
the worst offender, although this may not be
due to a greater toxicity of the material per
se but to the fact that it has a higher vapor
pressure than the other two so that for a
given temperature more of it will be found
in the air. However that may be, the toxic
effect of all of them, once dispersed in the
air, is generally recognized and therefore in-
dicates the need for strict control wherever
they are used.

For the evaluation of these materials some
chemical as well as physical methods are
available. Most of these, however, are com-
plicated and cumbersome, involving such
operations as nitration by bubbling the air
through nitric acid with subsequent colorimet-
ric determination, or condensation of the
vapors followed up by laboratory analytical
procedures for the final evaluation. While
methods of this type may be satisfactory for
scientific purposes, for routine sampling in
control work in industrial plants, a combus-
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tible gas indicator is far more ex
Most of these devices, used primarily for
prevention work, are designed to r
within 1% of the lower explosive limit of
gas or vapor under test. For above
stances with lower explosive limits aror
1% by volume, this means that concentrat
down to 100 p.p.m. can be detected, whick ;
approximately the accepted toxic limit &
these solvents. For benzene with a safe ling
of 75 p.p.m. (19) a modified combustible gyg
indicator has been placed on the markes
which measures concentrations ranging be,
tween 0 and 1000 p.p.m. A spectro .
method for determination of benzene
toluene in air has been described by Cole
(20). -

Chlorinated Hydrocarbons

Of these, trichloroethylene and carbog
tetrachloride are probably most frequcna,
found. They are used extensively as mety
cleaning agents; the former in regular da.
greasing machines on a production basis ang
the latter for work of a more occasiona]
nature. These materials with their grease
dissolving properties are regarded by medicq]
authorities as very injurious to the fatty tis.
sues of the human body.

As in the case of other substances referred
to above, there are chemical methods for
quantitative determination of vapors from
these materials, but they are mostly too cum-
bersome for routine sampling. Optical instru-
ments are available, however, for rapid evaly.
ation of such vapors dispersed in the air. The
best known of these is probably the portable
interferometer in which the difference be-
tween the refraction of air (the comparison
substance) and that of the gas mixture to be
examined is measured. This difference is
calibrated in terms of concentration of the
gas or gases under observation. Naturally
the same readings will be obtained for all gas
mixtures resulting in the same refractive in-
dex, so the instrument is therefore not spe-
cific. With information, however, as to the
type of air contaminant concerned in a par-
ticular problem it is an exceedingly useful
instrument applicable to the investigation of a
great variety of gases and vapors.

Carbon Disulfide

This substance which at ordinary tempera-
tures occurs as a liquid with a high vapor
pressure, generates toxic vapors for which
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fcly low safe limits have been suggested
fious authorities. Russian investigators
r mended a threshold limit of only
for prolonged exposures, while the
Department of Scientific and Indus-
arch has suggested a value of 10
fand our own State of Massachusetts,
While there is a wide divergence

ptential dangers connected with ex-
to vapors of carbon disulfide.
fough this solvent may be encountered
eat many industrial operations, it is
imarily in the viscose—and rubber
fes where it constitutes an important
derial.
gvaluation of these vapors, the Air
‘Foundation recommends drawing
E through an alcoholic potassium hy-
solution to form potassium ethyl xan-
ich is determined iodometrically. The
b Department of Scientific and Indus-
esearch uses a colorimetric method
g of bubbling the air through di-
ene and copper acetate forming a col-
pound the intensity of which is com-
WBith standards. In view of the inflam-
W of these vapors, a rapid method of
Auation in high concentrations would
of a combustible gas indicator.
ely, however, the sensitivities of
2 ents as built at present, are not
Myugh to get within the physiological
nge of this material.

Acids
% group probably nitric, chromic,
hydrochloric and sulfuric acids
. most commonly encountered. Of
acid has been discussed under an-
g. Exposures to chromic acid
chrome ulcers and the perforated
; are frequently found around
dlating tanks. A safe limit of 1
tubic meters of air has been estab-
aromic acid which in electroplating
as 2 mist over the plating baths.
and hydrochloric acids also ex-
8 form as hydrogen fluoride and
Joride respectively. A safe limit
been suggested for the former,
J been set at 10 pp.m. for the

o nitric, chromic, and sulfuric
Y done by bubbling through a
de solution; hydrofiuoric acid

obtained through personal

through potassium hydroxide; and hydro-
chloric acid through glycerol-potassium car-
bonate-water solution. For the final labora-
tory evaluation [ refer to standard methods of
the A P.H.A.
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By H. H. SCHRENK
Chief Chemist, Health Division, Bureau of Mines

and
S. J. PEARCE
Associate Chemist, Gas and Dust Section, Central Experiment Station,
Bureau of Mines, Pittsburgh, Pa.

*Published b rmission of the Director, Bureau
of Mines, U. Sy %eparimznt of the Interior, Wash-
ington, D. C.

H. H. Schrenk, chief chemist, Health Di-

vision, Bureau of Mines and

S. J. Pearce, associate chemist, Gas and
Dust Section, Central Experiment Station,
Bureau of Mines, Pittsburgh, Pa.

There are several well-recognized pro-
cedures for controlling exposure to hazard-
ous atmospheres in industry. They include
(a) substitution of less toxic material, (b)
enclosure of processes, (c) wet methods,
(d) local exhaust, (e) general ventilation,
and (f) use of respiratory protective de-
vices. In addition to their employment as a
control measure in occupational exposures,
respiratory protective devices also are essen-
tial in emergencies that may arise from fail-
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ure or improper use of other control equy
ment.

Respiratory protective devices usually ay
employed to supplement other methods o
control, as a temporary expedient, or whey
other methods are not readily applicable of
practicable. It seems reasonable to assume
however, that where respirators are use]
consideration has been given to the factor
involved, and that the devices can provio
satisfactory protection if used properly. The]
use should not be arrived at simply by |
process of elimination of other methods th
are more difficult to apply.

Atmospheric contaminants include gase
vapors, dusts, fumes, mists, and fogs. Re
piratory protection against these contami
ants may be required for concentrations th
are immediately dangerous to health or &
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sess will eliminate these hazards. Passage- made easier and safer, but his fellow workers’

vays, ladders, openings, ditches, etc., should opportunity for doing their jobs faster and

all be kept clear and free as possible of these safer is furthered.

tems. Cables installed in ducts or suspended .

verbead will climinate this hazard. - These many factors—proper clothing, pro-

_  tective equipment, ventilation, goggles, fire

A welder or a worker, on whatever job prevention, elimination of tripping hazards,

2 may be doing, must be conscious not and the regard for others helps all of us in-

aly of his own safety but of the safety of dividually and collectively to conserve our

athers working near at hand. By his own efforts so that each of our jobs can be done

aiety efforts, his own work not only is faster and better.

Health Aspects of Welding

By A. G. CRANCH, M. D.
Union Carbide Company, New York City
and
B. L. VOSBURGH, M. D.
General Electric Co., Schenectady, N. Y.

.

n'_' purpose of this paper is to offer some have introduced any important health hazards,
:’dnl points for the better protection of As for the “mystery,” most of these coat-
bealth of welding operators. It is not ings have been patented. Not long ago the
r‘:&d as an exhaustive research document. Bureau of Mines issued an Information Cir-
n 'Mm hazards of welding may be classed  cular (1) giving much detailed information
g and unreal”, The former should not on the composition of welding rod coatings
. Xnored, nor should the latter be allowed and fluxes. This was based on patent in-
~°“° undue alarm. The real hazards are formation, purposes served by the various
t:m'mo"“; they should be easily under- mgr?dxents and analyses of many typical
i b7'-“7reasonably well trained operator coatings. This and other reports remove
means for protection are available and  the “mystery.” .
A ‘.h\:n used. A third and perhaps the most important
" m operator is usually exposed to reason for the assumption that welding is a
e ; lttleral accident hazards common to health hazard, are the dramatic deaths which
field in which he is working. have been reported in a relatively few in-
on workers, ship builders and stances following massive exposures to weld-
oy e exposed to increased accident ing fumes in strictly confined spaces without
mh 2 large proportion of welding Suitable protection for the operators. That
Q.' b:l'e in connection with such work, such incidents do not reflect a general hazard

]

1

-y Oone reason for the common asser- 15 well shown by the fact that in the past
‘ "ddl'ng is a dangerous and un- three years the number of welding operators
OCtupation, has increased some 400% and in the past ten

vears consumption of welding rods has in-

w"’.‘!fb!e source for the charge creased some 2800% with scarcely any in-
& 13 2 health hazard is the cir- crease in such fatalities.

8t the formulas of most rod

: e secrets” so that there Until quite recently the health problems of

to indulge in all sorts of welding have been approached from a

@ the danger to health from speculative rather than scientific view point.
ients in these coatings. Unfortunately in a number of instances even

g coatings would appear to  medical men, apparently with little attempt to

i
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check exposures or weigh evidence available,
have attributed an amazing variety of ills to
welding exposures. These include digestive
disorders and malnutrition/ liver diseases,
respiratory affections even including cancer
of the lung, circulatory, blood and glandular
changes including thyroid disease and Hodg-
kin’s disease, various skin diseases, neuro-
logical changes, sterility, and various other
complaints. A careful analysis of these
reports generally shows little or no evidence
of any connection with welding exposures.
The agents usually blamed for these various
ailments would ordinarily be present in
entirely negligible concentrations, if at all.

Such substances as silica, asbestos, man-
ganese, chromium, nickel, cobalt, various
other metals and even iron have been given
as “potential hazards” in welding fumes.
These have been charged with directly caus-
ing ill health or serving to activate other
conditions such as pneumonia, tuberculosis,
etc. With the exceptions shortly to be men-
tioned, thare seems to be no evidence to
indicate that they are present in a form or
an amount which would constitute a health
hazard. Some have stated that welding
operators “are dying every day, and others
suffering permanent health impairment as the
result of their work,” and charge that no
studies have been made to identify or control
the hazards. Anyone at all familiar with the
research which has been done and is still
going on in this field will realize that such
charges must be due to ignorance or
prejudice. The very thorough study con-
ducted by Britton and Walsh (2) and the
experimental work and observations in this
field by many other investigators (3) (4)
(S) (6) fail to show any excess of ill health
among welding operators, or any outstand-
ing type of illness among them.

The Real Welding Hazards

The real hazards peculiar to welding are
essentially from: (1) radiation and (2) air
contamination by gases and fumes.

Radiation presents the hazard of intense
light, glare and of ultraviolet exposures.
Probably all workers even casually ac-
quainted with welding operations are familiar
with the need for eye protection in this
work. In the case of gas welding there is
little, if any, exposure to ultraviolet rays.

but only glare from too intense li|_

eyes must be protected by suitable ,
lenses. In electric arc welding there'
only the glare but enough ultraviolet

tion to call for a deeper shade of pro2?”
lens for the eyes, and also a face shiey”™
protective clothing to cover all skin
which might be exposed. At presentl
attempt will be made to go into details
this form of protection, as these are
available from a number of sources, espet£?
the American Standard Safety Code f<*
Protection of Heads, Eyes, and Resnira*"
Organs (7) (9).

to the welding operator alone, but
involve his helpers and others working*
the immediate neighborhood, usually ™~
sidered to be within seventy-five to
hundred feet in the case of arc welding.
workman within this area should be prot*<2
either with suitable goggles or by the ™
of screens. If screens are used they sfi™
be so designed as to ’interfere as little *
possible with ventilation. Some types g
operation can be done in ventilated boot*
which may serve to reduce the hazard ~
others. Not only must direct rays be la.
from the unprotected eye, but reflected ray
must be considered. This invariably qj,
for the use of dull non-reflective paint a
areas which may otherwise serve as re
Sectors.

Excessive exposure of the eye to uhjs.
violet radiation damages chiefly the onto
structures of the eye, setting up conjunctrni*
of varying degree. The damage is analogy
to a blistering sun burn of the skin and i
the exposure is severe very'painful reaction
will occur, with some temporary visual d*.
turbances. Ultraviolet rays do not penetrate
the lens or injure the deeper structures of the
eye. Experimental cataracts have been pr>
duced in rabbits by prolonged exposure h *
ultraviolet rays, but in actual welding a-
perience lens changes do not occur and opt*
nerve injury is impossible from a physic® *
standpoint.

Before leaving the subject of radiation 4
should be mentioned that in welding
is no exposure to short waves like the x-ray]
This has been demonstrated repeatedly
having welding operators carry dental x-i
films in their pockets. No systemic effi
have been demonstrated as due to the
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ton in welding, least of all sterility. This
is mentioned because this charge has recently
been revived in some quarters. It was
originaily made during the last World War
and several investigations proved it to be
wfounded. There is no valid evidence to
support such a theory.

Gas Hazards

Among the much discussed hazards of
welding are those due to gases. These gases
my be essential to the type of welding as

oxygen and acetlylene in oxyacetylene
welding or they may be produced through the
ractions occurring in the welding process as
'ﬂ@a of nitrogen, ozone, or in some cases
¥ imperfect -combustion carbon monoxide.
ardly necessary to state that oxygen

. in welding does not produce a health

. Misused, for instance, as a sub-
Stute for compressed air in ventilating
®mall spaces, it may increase the hazard

urns, as any material will burn more

Xlvely in the presence of an excess of
?'Yltn._ Ozone, a “peroxygen,” may be
koemed in the welding arc and in concentra-
5083 of over 1 p.p.m. may act as a pulmonary
"t On leaving the arc, ozone rapidly
M 0 exist as such and many invest-
have demonstrated that even in con-
Spaces a dangerous concentration is not
m the air breathed by an operator.
¢ &xtremely doubtful that ozome is any-
2 theoretical hazard in welding.

T

speaking of oxygen, mention may be
the hazard said to be due to “oxygen
®cy” from welding. This could occur
® very confined spaces, as in tanks or
o the small compartments in ship’s
and the like. There may have been
Mcidents due to oxygen deficiency in
Beations but in all probability investi-
¥ould show that this condition already
-ent in the area before welding oper-
attempted. In the case of oxy-
welding where a certain proportion
is drawn from the atmosphere the
will usually become entirely
bory for its purpose and the defi-
bgnized before the oxygen reaches
enough to be dangerous to the
the heat generated by the

tion under normal atmospheric
uld usually be unbearable in a
before dangerous oxygen

._,.M_:‘}E
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depletion occurred. “Oxygen deficiency,
then can be put into the category of unreal
hazard.

One not infrequently sees references to the
~toxic effects of unburned acetylene or the
“impurities” present in acetylene gas. Acety-
lene is a simple asphyxiant gas not in itself
a poison. It has had fairly wide use as an
anesthetic. A hazard would exist only when
the gas is present in such concentration as
to reduce the oxygen in the air breathed so
that not enough remained properly to supply
the body. As the lower explosive limit of
acetylene in air is about 2!/, - 3% it is evident
that in the presence of a flame an explosion
would result long before the concentration
would appreciably reduce the available
oxygen in the air. As for the alleged hazard
from impurities—arsine, phosphine, hydrogen
sulphide or ammonia—this purely theoretical
hazard is based chiefly on early analyses of
acetylene made from materials of foreign
origin. No significant amounts are present
in acetylene produced today from raw mate-
rials from North American sources. Re-
cently tests were made for arsine in dissolved
acetylene from four commercial producers
and not even a trace was detected. The
minute amounts of impurities sometimes
found in acetylene are, of course, destroyed
in the flame. The health hazards from acety-
lene and its “impurities” belong in the
“unreal” class.

Gases formed in the flame or arc are the
oxides of nitrogen, sometimes called “nitrous
fumes.” They are not nitrous oxide, but are
pitric oxide and other higher oxides of
nitrogen. In the concentration present in
connection with welding they are so diluted
as to be colorless. Under other conditions
of exposure these fumes may present other
hazards but in welding the real hazard is as
a pulmonary irritant. Except in small rooms
or in very confined spaces as in tanks, etc.,
no dangerous concentration would be likely
to occur. Just what is a dangerous concen-
tration has been undergoing considerable dis-
cussion in the last two or three years. The
classic figure of 39 p.p.m. by volume in air,
admittedly was based on very limited obser-
vations but has proved a fairly satisfactory
working standard. Just as much more ex-
tensive experiments were beginning to indi-
cate that 70 p.p.m. or even up to 100 p.p.m.
might be a safe limit for a day’s work;
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others on what basis is not clear, are advocat-
ing a “safe concentration” of only 10 p.p.m.
Certainly a study of available evidence in-
dicates that in welding operations concen-
trations of 50 p.p.m. or less have not produced
symptoms, and that probably under many
conditions this amount may be exceeded
without harm. Protection will be discussed
under fume protection.

Carbon Dioxide and Carbon Monoxide

Carbon dioxide is produced by the oxy-
acetylene flame and by the electric arc but
never in concentrations of physiological im-
portance, Carbon monoxide may be produced
through imperfect combustion as when start-
ing welding or cutting of cold material or
through the combustion of organic matter
which may be present on the surface to be
welded, or in the coatings of rods used.
There is considerable divergence of opinion
on the degree of hazard from carbon mon-
oxide in welding. A careful comparison of
the various reports seems to indicate that
the danger of a significant concentration is
very slight under all ordinary conditions of
welding. If standards of ventilation indicated
by other features of the work are followed
the hazard from carbon monoxide should be
non-existent.

Probably the most discussed health hazards
of welding are those due to fumes. These are
chiefly metallic, from the material being
welded or used as a coating on that material
or in the welding rod or its coating. The
composition of welding fumes is so varied
that this furnishes a wonderful field for the
discovery of hypothetical and unreal hazards.
These fumes also are the source of some
very real hazards. If proper precautions are
taken to avoid the real and recognizable
hazards the same precautions should elim-
inate the theoretical hazards. Welding is
now in such general use and the number of
metals and their combinations involved is so
great that there are probably but few metals
which may not be handled by a welding
operator.

The most common complaint due to fume
exposure is metal fume fever. This often
called “zinc chills,” “brass founder’s ague”
and the like, is really a non-specific reaction
which might come from any of a number of
metal fumes. The most common source is
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zinc fume, from welding on galvanized hagey.
rial, or brass, or from using rods with 2
high zinc content. Zinc should not be con.
sidered “highly toxic,” however, as thig
condition is an acute, self-limiting react

of short duration and without known aftey.
effects or complications. In a large Numbe,
of those affected a considerable degree o
immunity is established so that subsequen
attacks are very mild or lacking altogethe,
The permissible limit for zinc fume in the.
air has been suggested as 15 milligramg of
zinc per cubic meter of air. If this concen,
tration is not exceeded it is unlikely thy,
any cases of metal fume fever will occur. (g,

The most serious condition likely to resyy
from metal fume exposure is probably lead
poisoning. This is not a hazard common ¢,
all welding operations, but only in the refg.
tively few cases where welding or Cutting
is done on material previously covered wit,
lead paint, coated with metallic lead, o
where lead has been introduced as an alloy
as in certain steels. In such cases very
definite protective measures will be requireq

Next to lead ranks cadmium as a potentiy
hazard. Lately cadmium has come into more
general use as a rust-proof coating for stes
in place of zinc. It enters into some alloys,
The fume may produce a pulmonary irritg.
tion and edema resembling in many ways the
effects from inhaling oxides of nitrogen.

A wide variety of other metals have beey
mentioned as injurious. Manganese, chre.
mium, cobalt, copper, tin, antimony, mag.
nesium, aluminum, tellurium, vanadium,
titanium and many others. As encountered in
welding fumes the amounts are usually
definitely less than those known to have toxic
effects, and it is doubtful if any repors
alleging injury from these metals in welding
can be substantiated. Manganese has been
most frequently suspected, but a study o
the reports of alleged effects fail to show
any conclusive evidence and the amounts
involved are below those known to have
produced effects. The charge that even smai.
amounts of manganese predispose to poeo-
monia is not borne out by the known ex-
perience of welding operators.

Qther materials than gases or metals ma
create fume hazards through air contami
nation. These may be encountered especially
in repair work on various tanks, vats, etc
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=ir presence calls for special ventilation.

“here is one other source of real hazard
ich may be present in many operations
olving aluminum or some of the “stainless”
els and alloy metals. This is from the
sence of fluorides in many of the fluxes or
i coatings used for this work. Hydro-
sric acid may be formed and the fume if
aled in appreciable concentrations or for
g periods may cause considerable irrita-
n to the nose and throat or even pulmonary
>ma.

Prevention

To sum up: The real hazards of welding
> not many, are generally easily identified
4 protective measures are available and
ective when used. These real hazards
suld not be minimized or passed by. Briefly
2y are due to:

1. Radiant energy—ultraviolet and visible
ht.

2. Oxides of nitrogen.
3. Metal fumes—lead, cadmium and zinc.
4. Fumes from organic residues or wastes.

5. Fumes from fluoride-containing fluxes
id rod coatings.

Protection from radiant energy has already
en outlined. Protection from the rest is
most wholly a question of ventilation.
arious means of approach have been tried
» establish standards for ventilation. Stand-
-ds in terms of concentration of contaminant
<pressed in parts per million by volume for
le gases or milligrams per cubic meter for
ietallic and other fumes have been suggested,
; have standards expressed in number of
ir changes per time unit. Both methods
ave value and studies made along these
nes have done much to solve some of the
ifficult points in ventilation requirements.
‘nfortunately, it is very difficult to obtain
uickly and easily a determination of fume
oncentration on a given operation. Local
onditions may also change the efficiency of
neasures based on rate of air change. Not-
¥thstanding some of the practical difficulties
N applying such standards in specific cases,
leveral general rules on ventilation have been
*rolved which have proved to be of con-
Sderable help.

Various studies of present day practice
have been made which indicate that welding
out of doors or in large shops seldom results
in any serious air contamination except in
the case of lead. In spaces of less than 1000
cu. ft. and especially inside tanks, ship holds,
etc., special ventilation is necessary. Usually
the exhaust of contaminated air is much more
effective than an attempt to force fresh air
into the space. In stationary locations this
can generally be done with properly located
exhaust fans or by the use of hoods and ducts
to withdraw fumes as near as possible to their
source. Portable exhaust systems have been
designed which are adapted to field needs.

In the case of gases such as oxides of
nitrogen, or the rare instances of carbon
monoxide, if sufficient ventilation is main-
tained from the beginning of the operation
and sufficient to insure good visibility and to
insure a comfortable temperature there should
be no gas hazard even in confined spaces.

1f lead or cadmium fumes are present the
only complete protection is by the use of air
supplied masks. These are of three types—
air supplied by special blower, air supplied
from compressed air system, and masks with
larger hose without use of forced air supply.
If compressed air is used from a general
supply, special filters and pressure regulators
are required. In the last named type with
no forced air supply the length of hose can
seldom be over 50 feet. In confined spaces
one of the above devices should be used.
Out of doors or in large well ventilated shops
and for moderately short exposures one of
the filter type respirators approved by the
Bureau of Mines for lead fumes may be
satisfactory. In any confined space at least
local exhaust ventilation is required when
there is exposure to zinc or fluoride fumes,
or to fumes from heavy deposits of organic
wastes and sludge. Air supplied respirators
offer, of course, the most positive protection.

Briefly, a minimum standard of ventilation
is one that will be sufficient to insure good
visibility at the point.of operaton, and insure
a temperature within a reasonably comfort-
able limit. In confined spaces this would
call for exhaust ventilation. In case of lead
or cadmium exposures air supplied masks are
required. No serious hazard is apt to be
present except in confined spaces or when
lead is involved. Special standards for venti-

B —
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lation in welding of leaded steel have been
given by Halley (8) General requirements
for ventilation are given in more detail in the
reports of Tebbens and Drinker, (6) and in
Special Bulletin No. 5 of the U. S. Depart-
ment of Labor, “Control of Welding Hazards
in Defense Industries, (9) and by Hemeon.
(10)

Summary and Conclusions

1. Health hazards in welding may be
divided into “real” and “unreal.”

2. Real hazards should not be ignored or
minimized. They are usually easy to recog-
nize and effective preventive measures are
available.

3. Unreal and hypothetical hazards are
often alleged. If indicated precautions are
taken to guard against the real hazards, the
unreal will disappear entirely.

4. Hazards from radiation in welding are
limited to eyes and skin. No systemic effects
have been demoustrated. Means of preven-
tion are well known and available.

5. Hazards from air contamination can
usually be controlled by ventilation and in
some instances, by respirafory protective
equipment. Hazard from gas is essentially
limited to oxides of nitrogen. Ozone and
carbon monoxide hazards are of minor im-
portance. Oxygen deficiency, if present, is
usually not due to the welding operation but
to other causes. Fume hazards for practical
purposes are limited to fumes from lead,
cadmium, zinc or fluorine, and rarely from
organic wastes or sludges. Fumes from other
materials, when present, are usually in non-
toxic amounts, or would be removed by pro-
tective measures indicated for the well recog-
nized hazards just mentioned.

6. No reliable evidence has been presented
to show that welding operators have any
poorer health and accident records than other
tradesmen working in the same environment,
or that they show any characteristic type of
illness which could be associated with their
work.
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7. That the health hazards due to welding
exposures are not great and can be well coq.
trolled is evident irom the enormous increage
in welding and its applications without ,
corresponding increase in illness.
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Safety Engineering Exchange

THURSDAY MORNING SESSION
October 29, 1942

Presiding:—K. A. CoLanax, Engineering Mgr., Atlantic Div., American Mutual Liability

Inswance Company, Philadelphia

CHAIRMAN COLAHAN: It would be

somewhat superfluous to say much about the

arge=-w of the "present industrial activity
w from the safety standpoint. Those
%.  .ve attended meetings of the other
“ssions have undoubtedly felt a great deal
e need for stepping up our accident pre-
ention work because of war production ac-
avity. There has been not only a very sharp
‘xrease in the tempo of manufacturing, but
‘iere has been a very material turnover or
‘hange in the personnel of industrial plants,
Meaning by that, of course, that to a large
“Xtent women are coming into industry to a
much greater degree in many of the plants.
fany plants have encountered in the past
moblems that required solving at the time.

In many other instances, those problems

¢ now occurring for the first time in other
~ants,

S0 the purpose of this session is to draw
om0 the knowledge and experience of those
. or people who have, in the past,
. orked out the answer to many of the ques-
f:" that are now arising in other places for
= t time.

2Ld‘h°uld_like to tell you who makes up this
- E_’y introducing the various members.
;a:“mmg on the left, Mr. E. S. Beaumont,
% ﬁf of Safety, The Peoples Gas Light
Company, Chicago.

kcf‘ is Mr. Louis Boraks, Supervisor,
ching Guarding, Liberty Mutual Insurance
¢ ay, Boston. Mr. Boraks, I might say,
eriod of fifteen years or more has
- ‘—c‘ all his energy and has concentrated
ving of intricate guarding prob-

nts of operation.

To my left is Mr. Julius A. Draper, Safe-
ty Director, Consolidated Paper Corpora-
tion, Ltd.,, Grand Mere, Quebec, Canada.

On this side is Mr. H. F. Gilbert, Safety
Director, American Cyanamid Company,
New York City.

Next is Mr. Johan Norvig, General Su-
perintendent, Pennsylvania-Dixie Cement
Corp., Nazareth, Pennsylvania.

Last, Mr. J. L. Ridinger, Safety Direc-
tor, Inland Steel Company, East Chicago,
Indiana.

The first question:

“New York State passed a law about a
year or two ago limiting the amount of dust
which might be permitted in the air in a
rock crushing plant. Is this law being en-
forced today? If it is, how does it affect
the industry?” Mr. Norvig!

MR. NORVIG: As far as I know, New
York State has had a dust prohibition law
in effect since 1910 or 1912. It was a law
that didn’t have any real teeth in it, and it
wasn't very rigidly enforced. I don’t know
the wording, but the sense of it was that
in an industry—this refers to a rock crush-
ing plant, but in any industry where there
is an amount of dust in the atmosphere of
such a concentration that it could be consid-
ered injurious to the health of the employees,
that condition had to be rectified.

In our particular industry, cement and
rock crushing, there wasn't much said about
it. Around in '34 or '35 there was quite
a furor, which started in New York City in
connection with tunnel work.
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Safety’s Contribution to Our War Efforts
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Chemical Section

Conductive flooring and materials have be-
wie increasingly important in helping to
prevent accummulations of  static electricity
 manufacturing equipment and operations
m industry where flammable vapors, dusts,
o materials may he ignited by an clectrical
e or spark. By conductive we mican, basic-
ally, that the aggregate conductivity should
be such that with a low voltage the charges
will be conducted away as they are generated
' prevent any dangerous accumulations of
satic electricity on these materials.

Variuus types of conductive flooring which
¥e tow being marketed by manufacturers
shich may be of special interest are namely ;
wrk proof mastic, maguesium oxychloride
e of flooring, conductive linoleum, con-
dwctive asphalt tile, and conductive rubber,
Re will discuss types of floors based upon
mailable experience, and it should be under-
#ud that the following remarks merely
slicate some factors which should he kept
w nind. The statements may or may not
wis to all of the similar types of flooring
milible on the market today.

ark proof mastic has an asphaltic base
wh we are advised should not exceed 25
» cent. Common practice is usually to use
imxture of this material with metallurgical

ke dust, graphite, and in some cases silica
=t with a setting or emulsifying agent. The
wtallurgical coke dust or graphite are added
® aake the fluor conductive. This flooring
setial can be applied on existing concrete,
»d. ar steel bases. The minimum practical
Mdness for this floor is 54 of an inch;
® aerage used is §4 of an inch to ane inch,

grounding wires are bedded in the

05
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The Use of Conductive F| looring and Materials
By E. J. MEYERS

Amistant Manager, Safety & Fire Protection Div,, E. I. du Pont de Nemours & Co.,
' ilmington, Del. .

material. This material will withstand ex-
cessive moisture and can be placed on a
ground fluor slah; however, it will not stand
up under high temperatures, is not resistant
to oils and hot liquids or concentrated loads,
and may be injured hy heavy moving loads.
The color of this flooring is usually black.

Magnesium oxychloride is the hase for
magnesium  oxychloride type of conductive
floor. It has mixed with it generally some of
the following materials Dolomite, wood
flour, and silica dust. -opper mesh, copper
dust, graphite, or metaltlurgical coke dust are
generally added for conductivity. This mate-
rial can also he applied on wood, concrete,
or steel When placed on a base
which is in immediate contact with soil, some
means should be taken to prevent ahsorption
of moisture. When installed on woad floors,
light metal lathe is used to hond the finish
to the hase. A special bonding mixture is
used when the material is laid on steel or
concrete. A minimum practical thickness for
this type flooring is 3 inch, Manufacturers
usually prefer a 34 inch layer. The average
is probably 54 of an inch. The grounding
wires in this case are imbedded in the mate-
rial. This type flooring is limited to areas
which are fairly dry or well drained where
accasional wetting occurs. One of its out-
standing  properties s its hardness and
smoothness of wearing surface, This mate-
rial may be obtained in neutral gray, red or
green colors which are most commonly used,

s

Linoleum

Conductive linoleum is usually supplied iy
L

thick of 18" or %", It can be laid on
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Pre-employment Examination of Construction Workers

DR. RAYMOND L. BALDWIN
Towa Ordnance Plant, Burlington, Ia.

'

inations should be done as close to the em-
pléyment office as possible. On large jobs
this office is frequently some distance from
the site of operations and from the first-aid
station or hospital. Frequently the employ-
ment office will be in town. In this case, it
is usually possible to select two or three
oms in the same building and fit them up
3 a physical examiner’s office. Sometimes
aprivate practitioner in the vicinity will con-
tract to do the examining, but this, in my
experience, is not as advisable as having a
sparate suite of offices expressly for the use
of the contractor's physical examinations.
However, where the size of the project will
Mt permit the use of a separate office, this
meth(?d is preferable to no pre-employment
taminations whatever.

Frequently it will be advisable or even
mperative that the contractor erect a phys-
val examination building or combine a hos-
aal or first-aid room in the same building
 even construct a service building to house
e employment office and the medical unit.

In my experience, it is not advisable to
®ix men reporting for pre-employment exam-
witions with patients coming in for treat-
went. If both types of work, first-aid and
we-employment examinations, are to be done

When the employer ha.s d;cnded that be
will adopt physical examx_natmns as 3 pre
requisite to employment, his next stepr"*
be to employ alli)hl)"s\gxat: t(‘)ﬁ::el: ;:.“ poms

is department. e is to |
:;fysic?:n on the project to care iurd:n:
and injured employees, he. should wor fiiog
him in arranging the deté;ls of the exa
tion, the personnel requlrcq, the space
ination and other pertinent details.

Recently there has been a gra:dml “f}}ag;g;
in the feeling of the empl'oyer al eChp oyee
:.oward physical examinaxtu:ins.1 Ir; ueyz o

loyer has been made leg

d'l:l:n:gt;y greater or lesser extent, fof. .the
:l‘isﬂ'sc or injury of his emqloycesl ans::f
out of and in the course of thl:n:" i;:‘pn?);:dusl

is has resulted in the awakel dus-
'tI;";‘sm the value of pre—:mplcyrr!ent.exg:us'g:_
ions. Not only does the
{;gl':sthe zpp\ican(’s physical fitness to do }:.l::
job for which he is hired and 1)1'evente ™
from injuring himself ‘;)r o_l';her;l ‘:;e:saucsﬂ o

e physical defect, but it r s

ls:brzr :’ur);-over and creates a more efficient
working force.

cedure will, in most events, be dlﬁerhu:‘
that in other forms of mdl{slry ylv
term of hire is for conmderab{
periods. Of course there are construction
where the term of hire may be for
years, in which instances ml_xch mo':
orate quarters may be provided a o
detailed examinations done. Howe);lef"
majority of cases where_ the job wi oy
pleted in from six to eighteen mon!

Iso bene-

er and employee are a

fi ;rdh?neg‘;‘eoif compensation hearings _beiorc
tcommissioner or board in establishing c:

;roving the presence or a;e_:encc C;flg: ccpris

isti i A e em| e
exlslmgd Ir;hylfi':al:n(:]\:gce(c](ge of existing defects  need not beha“' e;(lenSW? layout for
i i 1 t cal
bel":iec’;‘ll ofuy:n can be remedied producing ploy physi
M i wer or
t or greater earming po'
g . several years.

great

ing his life by Whiere possible, the pre-employment
even prolonging his

In construction work the examination g

® the same building they should be def-

®acly separated.

In selecting the type of building or physical
®mination rooms, therefore, the size of
& project, the availability of space and the
W of construction work being done will
i'nuior factors, though there are certain
& requirements which remain the same
® ol instances.

Medical Rooms Layout

et us consider briefly these general re-
®rments as a foundation on which to bujld
e wore detailed structure to fit the par-
job. The employee is usually first
in the interviewer's office of the em-
t department where, after due con-
ion of his experience and record, he is
wbiect to the completion of the phys-
eamination,

Room:

e then comes to the physical examiner's
and is received in a reception room.
should be very definitely separated from

Constructon Section
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the examining room and space should be
provided for him to hang his outer garments
and also space provided for him to be seated
until called for physical examination.

Usually the admitting clerk can bhe en-
trusted to take the medical history of the
patient and do a superficial visual acuity test
and to test him for color blindness. Space in
the waiting room, therefore, would have to
be sufficient to obtain the required distance
for the eye chart reading.

Dressing Room:

Adjacent to the waiting room should he
a room where the employee’ may disrobe
preparatory to his examination, In construc-
tion work we do not have the difficulty often
encountered in production of having to
examine both men and women and conse-
quently needing separate facilities for each
sex. What few women are required in the
contractor’s clerical force can be examined
in the same rooms at times not in use hy
men. If large numbers of women are to be
examined it is necessary to provide cubicles
in the dressing room for them to disrobe as
they object to disrobing in the presence of
one another, while men do not.

Examination Rooms:

The medical examiner or examiners should

in a room or rooms of their own adjoin-
ing the dressing room where they and the
patient being examined will not he annoyed
by the presence of others in the room. Where
indicated by physical examination, the exam-
iner may feel that he wishes to g0 more
thoroughly into the medical history which
has been sent to him by the admitting clerk
on the form provided; and if he is in pri-
vate he will often times secure a more ac-
curate answer to his questions. The only
other person who should be permitted in the
physical examiner's room is a clerk who
must be very accurate, cooperative and have
the ability to keep to himself any informa-
tion which he gets.

Toilets:

Toilet facilities should be provided
adjacent to the examiner’s office, either open-
ing from the office or from a hall just off
the office where the employee may be sent
to produce a sample of urine to he examined,
It is preferable that this be in such a place
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mail plant it is sewmr.uende.d that
evl:‘yth:cc!ident pbe thoroughly mvcsug‘a!le);lé
This includes not only s"\—called rehpo!‘ a;or'
cases but also every first aid case. The inf r
mation maintained on first aid cases may
modified depending upon the circ
under which the accident occurred.

If the first aid case occurred in 2 ;nann;\:
that you can rightfsllly §s§ume.woul tp:; "
ably result in a serious injury in eve‘n e
reoccurrence then it should be treated as e
spects recording and corrective action in e
came manner as an actual serious casc.r hut‘
example, an employee imta\c.d his fye. sl |gmr
ly while preparing a washing soiution for
cleaning the floor. Only first aid wast;l‘eci“.
sary to relieve the trouble as far a{s \ ee "
jury was concerned. However, his failur e
use the protective goggles and gloves z;ov .
ed for this operation was the cause of the ac
cident and this fact should not be forgotten.
The next occurrence cuulc! eas{ly bea ser‘m}\‘xs
caustic burn and probable impairment to sight.

CH cti tion proced-

As a part of the corrective ac a
ure, the manager should take l:hc .o[)portunllrtly
to ;alk personally with each individual. He
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should endeavor to establish the fact th:.t(\l;:
employee understands the con_npany.?l il uis-
on safety and agrees that th:» m'strm.hons =
sued are practical and that it is reason‘; te
to expect that he will make an honest efio
to abide by them.

Personal talks of this kind lak.c ﬂ.ue pl:ce
of group meetings in larger organ.lzalmns ut
they have the advantage of creating 2 better
understanding between management and em-
ployee.

n accident should occur from one of the
carlfs:s already included in the list whlc? hT;
been given to the employees, a_pe:soya!:.ta ¢
will determine whether or not discip! .'.:‘ar,s'
action is required, or whether the acmdlcn
occurred because of 2 lack of understanding
of sons, or a failure to appreciate the
extent of the hazard involved.

manager will follow this procedure
am{!f tl:en lakegevery advantage he can through
contact with members of ghe 1ocal safety coun-
¢il to maintain his own interest and en'lhuwl
asm in the work of accident prevention,
believe he can meet his safety problem.

‘

5 Marine Section

Officers 1941-1942

tieneral Chairman— §Frank E, AMEs,

Lyke Bros. Steamship Co., Inc, New Orleans, la
I'ice General Chairman—Cani. E, Hotmes, Marsh & Mcbennan, Ine,, New York, N. Y.
Advisory Committee (Past General Chairmen )
Association of the Pacific Coast, San IFranci
CarraiN Evwarn C. Howpen, Jr, United States P & 1 Apency, ne, New York, NUY.

Caprain E. W , Jr., Socony-Vacuum Oil Co,, loe, New York, No Y.
JounN S. Huntik, The Atantic Refining Co., Philadelphia, 1%a.

CapraIN Frank H. Cocan, The Delaware, Lackawanna & Western R. R, Co,, Hoboken,
N, .

—Byron Q. Prekaxn, Waterfront Fuployers
<o, Calif.

ArTHUR M. Tovk, Consulting Eng., New York, N. Y.

Assistant General Chairman (Executive Committee Activities)--Frang J. TAvior, Ameri-
can Merchant Marine Institute, Inc., New York, N. Y.

Assistant General Chairman  (Meombership)--Cornrtavs Ho Cateaciian, The Maritime
Association of the Post of New York, New York, N. Y.

Assistant General Chairman (Marine Industrial and Public Relations)-=T. 15, Bucnanan,
Marine Dept., The Texas Co, New York, N. Y.

Issistant General Chairman (Programs, Meetings and Conventions)-—1. P. Herees, U. S.
Fanpl e jon C ission, Washington, D. C.

Vrn‘r(!xlry—HAkol.u M. G. Wick, American Burcau of Shipping, New York, N. Y.

Editor, Marine Netws Letter—CArTAIN Heney Bia Ksrong, United State P & I Agency.
fne, San Francisco, Calif.

tdwiralty and Maritime Counsellor—Henry Eennacu, New York, N Y.

hairman, Coastal Regions—REAR Apatirar R, R. Wags
ton, D. C.

1, Ul S, Coast Guard, Washing-
‘wector, Atlantic Region—W iLLarp F. Jones, Gulf 0il Corp., New York, N. Y.

Uistant Director, Atlantic Kegion-——M. ). Hanton, Black Diamond Steamship Corp,, Wee-
tawken, N. J.

wector, Gulf Region—A. 11, Scuroper, Freeport Sulphur Co., Port Sulphur, La
istant Director, Gulf Region—E. P, Ricitawn, Mississippi Shipping Co., New Orleans, Fa,

ircetor, Pacific Region—Enwarn ). Bagn, Waterfront Employers Assn. of Southern Cali-
iornia, Long Beach, Calif.

wistant Director, Puacific Region—Cartain ). A
\sociation of Portland, Oregon.

. Hazerwoon, Waterfront Employers'
wtor, Great Lakes Keyion—W. C. Garwvrr, Pittshurgh Steamship Co, N. W, Cleve-
ind, Ohio,

wistont Divector, Great Lakes Region-—A. B, Keen, The Mo AL Hanna Co,, Cleveland
i, '

307




368 31st National Safety Congress

Divector, Ohio River Region—G. O. GRIFFIN, Dravo Corp, Neville Island Pittsburgh, Pa.
irectof .
Assi. tau: Director, Ohio River Region—]. E. JACKMAN, McCrady-Rodgers Co,, Pittsburgh,
55is! i y
Pa.

ENC! ineers,
Director, All Inland W aterways—LIEUTENANT CoL. W. E. Lorence, Corps of Engint
D ington, D. C.

War Department, Washington, ' -

‘hairma; ittee for the Advancement of the Amertcay'».Merchant _Mflrmtwkﬂu‘;:sa:
¢ néCan;mxS tI"AND U. S. Navy (Rtd.), U. S. Masitime Commlssu_m, a

MiaL Exory S, , U. S,

D.C. o
Chairmas, Committee on Operations of Liners and Cargo Vessels—CAPTAIN LoGAN CRESAI

Iﬂhmia;l Steampship Co., New York, N. Y. ot Corp, New
Chairman, Stevedoring Committee—JORN W. McGraTH, JR., John W. McGrat oy

York, N. Y, .
Chairman, Statistics and Contests Committee—Benyamin H. Seur, The Travelers Insur:

ance Ct;., New York, N. Y.

iairman, Poster Committee—Joun WRIGHT, American Export Lines, Inc rsey City,
Ci er C J " 3 , Jerse
3

i i Inc,

Assistant Chairman, Poster Committee—A. T. JonnseN, American Export Line, Inc

Jersey City, N. J. . .

Chairman, Pwblicity and Publications Committee—HaroLp J. HarviNG, “Marine Progress,
New York, N. Y. .

Chairman, Engineering Committee—A. J. Smith, Marine Office of America, New York

Chairman, Tankers Committee—H. N. BLAKESLEE, American Petroleum Institute, New
York, N. Y.

Dela-
i ittee—CaptaiN Frank H. Cocan, The

# , Railroads and Lighterage Committee-

Ch‘::l";m;ackawanna & Western R. R. Co., Hoboken, N. J.

Chairman, U. S. Navy Yards Safety Committee—E. B. LaNory, U. S. Navy, Washingtoa
D.C

loyers’
Chairman, Maritime Association Committee—FRANK C. GreGory, Waterfront Employ
Associn‘tion of San Francisco, San Francisco, Calif.

Special Maritime Advisor—PROFESSOR H. L. Sewaro, Yale University, School of Eugineer:
ing, New Haven, Conn.

Chairman, Naval Commitiee for Safety in National Defense—Caprain C. W. Fisusg, U. &
Navy, lllavy Department, Washington, D. C.

Chairman, New Ship Design and Construction Committee—CartaiNy H. L. Vickery, U. &
Navy, I'J S. Maritime Commission, Washington, D. C.

Chairman, Technical Committee, (Design and Accident Prevention Measures)—Janns ba
BATEs, 'U. S. Maritime Comunission, Washington, D. C.

R
Chairman, Ship Inspections Commitiee and U. S. Government Bureaus—COMMANDER

Fiew, U. S. Navy (Rtd.), Bureau of Marine Inspection and Navigation, Dept. of C‘;

merce, Washington, D. C.

i ini ic I—Caprain J. 8
i i Sducation and Training of I.uem‘eaf Personnel ’ 3
Ch';;r::ni}Cgmg;l"’;l ((;gtdl.'),ml\‘"e: York State Merchant Marine Academy, Fort Schuyiety
New 'York, N. Y.

£

bvector, Great Lokes Region—A, T, Woon, T

Marine Section 369
Chairman, Committee on Education and Training of Uslicensed P
- Derey, U. S. Coast Guard, U. S. Maritime Service, Washington, D, C.

Chairman, Minimum Safety Standards Committec—]. R, Wrsr,
Washington, Seattle, Wash,

{Deceased.

crsonnel—Captain W. N.

Waterfront Employers’ of

Officers 1942-1943+
General Chatrman—CarL E. Homes, Marsh & McLennan, Inc., New York, N. Y.
Vice General Chairman—W. C. Garsurr, Pittshurgh Steamship Co., Cleveland, Ohio.

Advisory Committee (Past General Chairmen)—ByroN O. Pickarp, Waterfront Employers’
Association of the Pacific Coast, San Francisco, Calif.

Carrain Epwarn C, HovLoeN, Jr., United Staies P. & 1 Agency, Inc,, New York, N, Y.
Capray E. W, Fiskg, Jx, Socony-Vacuum Oil Co., Inc, New York, N. Y.
Joun S. Hunter, The Atlantic Refining Co,, Philadelphia, Pa.

Capraiy Frank H, Cocan, The Delaware, Lackawauna & Western R. R. Co., Hoboken,
N.J.
AzrEUR M. TopE, Consulting Eng., New York, N. Y.

Assistant General Chairman (Ezecutive Committce Activitics)—Franx J. TavLor, Ameri-
can Merchant Marine Institute, Inc, New York, N. Y.

dssistant General Chairman (Membership)-—CorneLtus H. Catiac
Association of the Post of New York, New York, N, Y.

Assistant General Chairman (Ship Construction and Repair)
Steel Co., Bethlehem, Pa,

HAN, The Maritime

—Carter Kenvaut, Bethlehem

Assistant General Chairman (Marine Industrial and Public R

clations)—T. K. BUCHANAN,
Marine Dept., The Texas Co,, New York, N. Y,

Assistant General Chairman (Programs, Meetings and Conventions)—E. P. Herces, U. S.
Empl ! Cof ion Commission, Washi D.C

Secretary—HaroLd M. G. Wick, American Bureay of Shipping, New York, N. Y.

Editor, Marine News Letter—Caprain Henry Brackstong, United States P. & 1. Agency,
Inc, San Francisco, Calif.

Admiralty and Maritime Counsellor—HEeNry Eiensach, New York, N. Y.

ChirmantCaa:lal Regions—Vice Apmirar R, R. Waescng, U. S. Coast Guard, Washing-
ton, .

Asistant Chairman, Coastal Regions—CAPTAIN (E) H. N. Prruam, U. S. Coast Guard,
Washington, D. C.

Diector, Atlantic Region—WiLLarp F. Jones, Gulf Oil Corp., New York, N, Y.

Asistant Director, Atlantic Region—M. J. HaNLon, Black Diamond Steamship Corp., Wee-
Mwken, N, J.

Beector, Gulf Region—A. H. SCHRODER,

Freeport Sulphur Co., Port Sulphur, La,
Awsistant Director, Gulf Region—E. P, Ricnarn, Mississippi Shipping Co., New Orleans, La.
Dector, Pacific Region—Ebwarp

J. Bamv, Waterfront Employers Assn, of Southern Cali-
foenia, Long Beach, Calif, ’

-ake Carriers’ Association, Cleveland, Ohio,




70 31st National Safety Congress
3

5 ip Li ., Montreal,
Canadian Region—JorN W. McGierin, Canada Steamship Lines, Ltd,,
Director, Canadian
o i ittsburgh, Pa.
o io River Region—G. O. GrirFin, Dravo Corp., Neville Island Pi A
P gl_""[ thio River Region—]J. E. JackMAN, McCrady-Rodgers Co.,
Assistant Director,
“hi i rps of
o Il Inland 1Vaterways—Lioyp A. BLancuary, Chief, Safety Section, Corp:
Director, All Inlan
'Enginccrs, Washington, D. C.

SPECIAL SERVICE COMMITTEES I
i : Marine— An-
il far the cAdvancement of the A»'u:nmu M":‘.M]’\;ltari(;':::;‘Commissmn,
Chirmen, C"mmgk? o, U, S, Navy (Red.), Chairman, U. S.
MiraL Emory S. Lany, U. S,
e e i iid Carge Vessels—CAPTAIN 1.06AN Cresap,
‘hairman, Committee on Operations of Lmer;a"d Carge
man, : ‘
¢ Is‘t;mian Steampship Co, New York, N. e Jo W, McGrath Corp New
Chairman, Stevedoring Committee—Jonn W. McGrath, Jr.,

Chair tatistics ontests Committec—Benjamin H. Secr, The Travelers Insur-
Statis and C. s t J A
irman,

ance Co.,, New York, N. Y.
Chairman, Poster Committec—Jonn Wriwnt, American Export Lines, Inc, Jersey City
3
ir oster mmittec—. . JOHNSE meric: Export Line, Inc,
tant Chairman, P Co A. T. ] SEN, American D )
Assistan
irman, Publicit, ublications Committee—HAroLD L ine Progress,
Cha Publicity and Publicat C Harotn J. Harping, “Marine
,
irman, Engincering and Minimum Standards Conmittee—A. J. Smirn, Marine ce
. .
Cha , M Office of
irman, Tankers Committee—James E. Moss, The Atlantic Refining Co., Philadelphia, Pa.
y Tank, James E. Moss, Tt Refi P
Chairman, s C

irman, U. S. Navy Yar afety Commitieo— - avy, Washington,
Cha U.S. N Yards Safety Commiti E. B. Lanoay, U. S. N w

1 J erfront Employers’
i Maritime Associations Commxllqe-—l‘nh]{l; C. Gnmonv,‘ Wat
Chx;'smm‘;:;ion of San Fraucisco, San Francisco, Calif. ) ty, Schont of Hinginer.
] Maritime Advisor-—Proressor H. 1. SEwarp, Yale University, S
Special Maritime . ;S
’ing, New Haven, Conn.

TIONAL
[ X R SAFETY IN NAT 2
ENT COMMITTEES FO AL
Is)ll)il;:?%llfl\sr‘li GSOH‘{IESS%DING INSPECTIONS, AND PERSONNEIL o
: ' ' fe . W. Fisu
i Naval Committee for Safety in National Defense—REar ADMIRAL C
Chl‘}“’s”.a’l‘éavy, Washington, D. C ) ) st 11 1. Vs,
; Ship Design and Construction Calﬂlflll!(E—REAll(. oy
Ciuurgw;i NewComgiwioncr U. S. Maritime Commission, Washington, D. .
- vy, S8 . " ! _
U: aTy hnical Committee, (Design and Accident Prevention Measures,
Chg:-:‘;"'u g. Maritime Commission, Washington, D, , o &
i 'n Ship Inspections Committee and U. ‘S. Government Burcaus
ChF“:;’:n‘: "U S. Cuast Guard, Washington, 1. C.
Chairman, Committce on FLducation ?llld I’run;)t
War Shipping Admini ation, W

tAs elected by delegates in Cangress Session

iy of Ship Personnel—TELFAIR Knm'
. C

Marine Section

. TUESDAY AFTERNOON SESSION
) Octoher 27, 1942

Presiding:—Cari, E. Hou.,
York City

'S, Mgr,, Marine Claims Dept,,

The Correlation of Inspections With Accident Analysis
. By CAPTAIN R. F. ALEXANDER

Assistant Chief, élfety Section,

At present the Corps of Engineers is one
of the operating divisions of the recently
formed  Services of Supply which also in-
thddes the Ordnance Department, Quarter-
master - Corps, Chemical Warfare Service,
aulothers, Stating it simply, the Corps of
Engineers is the Engineering agency for the
eutire United States Army and is generally
divided into two divisions, namely, (1) that
which has to do with the training of combat
gincering troops with very obvious func-
tions and (2) the Construction Division
which does all the military construction,
maintenance and repair of barracks and
bildings and operation of utilities, river and
farbor construction and maintenance work,
4od control, and other civil works.

The accident prevention program of the
Corps of Engineers covers all operations of
te Construction Division which has just
"hed a peak employment of 1,200,000 em-
Payees. The scope of this program is to
wintain a comprehensive and continuous ac-

t prevention program for the purpose
¥ preventing death, injury, occupational
winess and disease, and destruction of and
&mage to materials and equipment for al|
wenations of the Corps of Engineers with
& exception of that dealing specifically with

. The program is carried out through
& command echelons of the Corps of Engi-
®u1, namely, the Office of the Chief of

Engincers to the Divisions, which are sub-

into districts, which in turn are com-
oed of individual projects.

The safety organization of the Corps of
Lagincers follows exactly the same command
s with a central staff in the Office of
% Chiel of Engineers and safety sections in

Corps of Engineers, U. S.A.

the divisions and districts,
safety engineer on the projects. The Safety
Section, Office of the Chief of Engineers
deals mainly with specific technical prob-
lems, the development of standards, uniform
regulations and pracedures, the compilation
of accident records and statistics and analy-
sis of same. The total field persounel of the
safety organization is approximately 900
safety engineers and safety inspectors,

and a resident

Incidentally, your attention is called to the
fact that our personnel in the Safety Sec-
tion, Office of the Chief of Engineers, totals
less than three ber cent of our field safety
organization, which js quite unusual in gov~
ernment service,

The Corps of Engineers hag a navy which
consists of 2,711 pieces of floating plant,
varying in size from 22 foot launches to 500
fout seagoing dredges and similar craft, This
equipment is wsed in connection with river
and harhor construction and maintenance
work and flood control operations,

The frequency rate for our floating plasy
operations for the first 6 months of 1942 was
10.04 and in ship building and repair, 9,33,
Although we have won some trophies, we are
certainly not satisfied with these rates an
consider them entirely too high. This pat.
uvrally brings up the point, “How are these
rates to be reduced?"; ang this leads us t
the subject of this talk, namely, “The Corre.
lation of Inspections with Accident Analysis."

Small Units

A single unit of fuating plant is a con-
paratively small seate operation and  acei-

Marsh & Mcbenuan, Inc,, New

-
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MR. FALKNER: Either beef or sheep.
MR. GAVEY: Any improvement?

MR, FALKNER: No. Is there any guard
that has been developed that has proven prac-
tical?

MR. GAVEY: No, sir, not that I know
of. Does anybody else know of a guard that
has been developed that is practical for that
operation? I would like to know it, if there
is onec. .

MR. FALKNER: Well, there are one of
two companies that have used a form of 2
hand grip, but that has slowed up the opera-
tion somewhat.

MR, GAVEY: 1 have heard of it, but I
have never seen it in operation.

CHAIRMAN McCLELLAN : That is one
machine I think we have to change the design
of to get around the guarding.

MR. SCHAFENER: T feel that the pack-
ing industry, as well as other industries, to-
day has a definite problem in helping to cur-
tail these off-the-job accidents. [ don’t know
what your experiences are in some of the
vicinities and cities in which your plants are
located, but in the new type of labor that
we are having in the smaller plants we have
people who are not accustomed to packing-
house operations, and to keep our older em-
ployees from being injured, we try to keep
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accident prevention before them as much as

possible.

How we are going to do it is a question.
Most of us don't have enough time to have
safety mectings. When we do have them, it
is very unusual nowadays to have everybody
able to attend, because they are working on
various shifts. So we have to encourage the
worker somewhat in making each department
responsible for accident prevention off the
job. Whether a man is injured off the joh
or on the job, he is 10 good for the next day’s
work, and if a member of his family is i
jured, likewise, the man’s thoughts are not on
his job, but with the family, and he is pront
to accidents. :

So I think we have to use 2 good deal of
good horse sense in trying to educate all of
our employees, and have them in turn try
to educate their own families in accident pre-

vention work.

I mentioned a few moments ago first ad
training. One of the primary objects of first
aid training is accident prevention, and
think that this is an excellent opportunity for
all of us to encourage first aid training, #
ot from the point of view of first aid work
then from the point of view of accident pre-
vention work. We are going to be s
up as production increases, and we must along
those lines speed up our accident preventios
work as well, and do it in a good, logi
manner.

Metals Section

Officers 1941-1942
G .
Vz'vmal Chasrmen—H. J. Sroerer, Youngstown Sheet & Tube Co., East Chicago, Ind.
ice-Chairman—R. H. FercusoN, Republic Steel Corp., Cleveland, Ohio. , A
Vice-Chairma 2 , ‘
iy n—JouN P. O'Rourk, Bethiehem Steel Co., Maryland Plant, Sparrows Poaint,

Secretary and s Letter Editor—EAr1. FyLer, Carnegie-Iilino oty .
nd New: t A R, negie- s Steel Corp.,, Gary, Ind
» A

Contest Committee—W, A i
atest . A. Jarvis (Chairman), Chase Brass & Copper Co., Waterbury,

D. V. Mepaiig, Interlake Iron Cq i
2, d orp., Chicago, Iil.
l;‘I‘{- IL{(CMAHON, Supen.or Steet Corp,, Ca‘fucgie Pa.
. L. Renrassier, Wheeling Steel Corp.,, \Vheeliné, W Va.

Engineering Committee—Jac ‘hai
g mmittee—Jacos L. Riinger (Chairman), Inland Steel Co., East Chicago

{:. g g;:x;::;ub Great. Lﬁ}(es Stect Corp., Ecorse, Mich.
. R. , Carnegie-Iilinois Steet C Pi y p
C. S. Panwirs, Revere C e o N
o LIPS, opper & Brass, Inc., Rome, N. Y.
”mm ry Committee—]). H. Horzroc (Chairman), Chain Belt Co., Milwaukee, Wis.
I . - , Wis.
(all)l; C;mi::t::;iz)lkﬁ.rj. {\I, C}llvsns (Chairman), Crane Co., Chicago, 111
LT E17, Westinghouse Electric & Manufacturi Zast Pj
Dr. A. G. Kammer, Inland Steel Co., h)(|’i~ana Harbor, !:,1:? Co. Fast Pitisburgh, Pa.

Membership Committee—] C “hai
e mmittee—N. B, MacHose (Chairman), Bethlehem Steel Co., Lackawanna,

T. 0. ArmsTRONG, Westif 2
; Gy inghouse Electri i Spri
J. N. Manawn, Continental Steel Corpwrlgo?(o?::ml‘xfxadcm”"g 0. Springheld, Mass.

quippa, Pa,
C. A. Biancui, H. I1. Robertson Co., Ambridge, Pa,

F. J. Conroy, Union Carbid
f &
Reese B, Liovp, R Hic ‘S:eel gz:::mn?r

Poster Committee—Franx W. Kevsey (Chairman), Jones Laughlin Steel Corp., Ali-
) W. K ( ), & 1 1 C Al
3

P Niagara Falls, N. Y.
! Ala,

Program Commiltee—Jo!
—Joun P. Leonarv (Chai i
2l:. I; C[())LLINS, Youngstown Sheet & Tu(be x(g:)r,:mY,:))u’ng,zE‘v‘:;Kg}? Con Fittsburgh, Fa.
l~'> E‘ G‘?R?VORTH, Al:-{n Wood Steel Co., Conshohocken, Pa’ "
% E. Greene, The Timken Roller Bearing Co., Camon’ Oi;io

Publicity Committee—E. A, Ei

—E. A, Euuis (Chair i

VMV\}V Dunoss, Belot Iron Works, S‘SL‘?;, Wiy s Steet Cor, Whedling, W- Va.
. J. HoorE, Chase Brass & Copper Co, Cleveland, Ohio.

Homer L. Rocers, Sheffield Steel Corp., Kansas City, Mo,

'wy'Car Builders Committce—D. i
Seting o o idee Iil,J. Branp (Chairman), Pullman-Standard Car Many-

Sutistics Committee~H. I
—~H. 1. HENRY (Chairman), Oti
5. PX{ (B:;DOKS, Miehle Pr.iming Press & Mau)\;xfactt‘tsxrisn:!EICf ubf;levelaud, Obie.
. A. Coutrin, The National Radiator Co., Johnstown, P; ieago, Ih

413




414 . 31st National Safeiy Congress

Members ab Larye—
*C. M. Al , The American Rolling Mill Co, Middletown, Ohio.

*R. A. Cuarrin, Continental Steel Corp., Kokomo, Ind.

*F. G. BENNETT, The Buckeye Steel Castings Co., Columbus, Ohio.

*E, F. BLANK, Jones & Laughlin Steel Corp,, Pittsburgh, Pa.

*Iavin A. BrinkMAN, Mackintosh-Hemphill Co., Pittsburgh, Pa.

J. E. CuLLiNgy, Bethlehem Steel Co,, Bethlehem, Pa.

*H. W. Dage, Bethlet Steel Co., Job , Pa.

*Joun P. Kis, American Steel & Wire Co., Chicago, Iil.

*Grorae T. Fonpa, Weirton Steel Co, Weirton, W. Va.

*H. J. GriFFiTh, Jones & laughlin Steel Corp., Pittsburgh, Pa.

S. E. Hawkes, Macwhyte Co., Kenosha, Wis.

*H. G. HensEr, Youngstown Sheet & Tube Co., Chicago, Il

*F. A. I.AUERMAN, Republic Steel Corp., Youngstown, Ohio.

*]. A. Nortuwoon, Bethlehem Steel Co., Sparrows Point, Md.

+]. A. Qaersr, Carnegie-lliinois Steel Corp, Pittsburgh, Pa.

#Roserr L. Scamitr, Louisville Car Wheel & Railway Supply Co., Louisville, Ky.

*}. A. Voss, Republic Steel Corp., Cleveland, Ohio.

*Past General Chairman

Officers 19421943t

General Chairman—R. H. Frrcuson, Republic Steel Corp., Cleveland, Ohio.

Vice-Chairmen—Jor~ P. O'Rourk, Bethlehem Steel Co., Maryland Plant, Sparrows Point,
Md.

EARL FyLeR, Carnegie-Illinois Steel Corp,, Gary, Ind.
Secretary and News Letter Editor—}acon 1. RiniNGer, Infand Steel Co., East Chicago, Ind.

Contest Committee—H. 1.. Resrassier (Chairman), Wheeling Steel Corp., Wheeling, W. Va
D. V. Menauig, Interlake Iron Corp., Chicago, Il
P. R. McMason, Superior Steel Corp., Carnegie, Pa.
CLARENCE A. MILLER, Chase Brass & Copper Co., Waterbury, Conn.

Iingineering Committee—F. O. MurLer (Chairman), Carnegie-lllinois Steel Corp, Pine
burgh, Pa.
J. P. GatueruM, Great Lakes Steel Corp, Ecorse, Mich.
F. R. Henperer, Carnegie-Illinois Steel Corp., Pittsburgh, Pa.
C. S. Prusips, Revere Copper & Brass, Inc,, Rome, N. Y.

Foundry Committee—Jonn P. LeoNary (Chairman), Blaw-Knox Co., Pittshurgh, Pa.
*H. E. HensgL, Youngstown Sheet & Tube Co., Chicago, Ill,
H. S. Simpson, Caterpiltar Tractor Co., Peoria, Iil.

Health Committee—Dr. A. G. KAMMER (Chairman), Inland Steel Co., Indiana Harhor, Ind
Dr. J. H. Cnivers, Crane Co,, Chicago, Iil.
Dr. T. Lvie HazLerr, Westinghouse Electric & Manufacturing Co.,, East Pittsburgh, P»

Membership Committee—C. D. Dorwortst (Chairman), Alan Wood Steel Co., Conshohacken.
Pa.

T. O. ArMsTRONG, Westinghouse Electric & Manufacturing Co., Springfield, Mass.
J. N. Manan, Continental Steel Corp., Kokomo, Ind.

Poster Committee—N. B. MacHose (Chairman), Bethlehem Steel Co., l.ackawanna, N. Y.
C. A. Biancut, H. H. Robertson Co., Ambridge, Pa.
F. J. Conroy, Union Carbide & Carbon Corp., Niagara Falls, N. Y.
T. R. Smith, Republic Steel Corp., Youngstown, Ohio.
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!’rogra1;z Committee—LFrank W. Ke
. Aliquippa, Pa.
J. E. CoLuins, Youngstown Sheet & Tube Co.,, Youngstown, Ohio.
E. E. Greeng, The Timken Roller Bearing Co., Canton, Ohio,

sty (Chairman), Jones & Laughlin Steel Corp.,

Publicity Committee—E, A. 18 (Chairman), Wheeling Steel Corp., Wheeli \'Z
M. W. Dunboge, Beloit Iron Works, Beluit, Wis. * e hectivg, W. Vi
W. J. Hoore, Chase Brass & Copper Co., Cleveland, Ohio,

Homer L. Rocers, Sheffield Steel Corp., Kansas City, Mo,

Raitway Car Builders Comumittec—P. J. Branw (Chai P an-5S “ar Ma
{actning Co. Pulliman Chicago, llLJ b (Chairman), Pullman-Standard Car Manu-

.\‘l:)lli;fric: Committee—H, H. HeNgy (Chairman), Jones & Laughtin Steel Corp,, Cleveland,
. Ohio.
J. M. Brooks, Miehle Printing Press & Manufacturing € “hi
B s T L g Co., Chicago, NI,
J. A. CourriN, The National Radiator Co., johnstown, Pa’. .

Members at Large—
‘(E. M. ALLeN, The American Rolling Mill Co., Middletown, Ohio.
*F. G. Bennerr, The Buckeye Steel Castings Co., Culumbus,’()hiu.
*E. F. BLaNK, Jones & Laughlin Steel Corp., Pittsburgh, Pa.
*Irvin A. BriNkMAN, Mackintosh-Hemphill Co., Pittsburgh, Pa
*R. A. Cuarrin, Continental Steel Corp., Kokomo, Ind. T
*]. E. CuLLinEy, Bethlehem Steel Coryp., Bethlchem, Pa.
*H. W, DA!IR, Bethlehem Steel Corp., Johnstown, Pa.
*jonn P. Es, American Steel & Wire Co., Chicago, Il
*Georce T. Fonpa, Weirton Steel Co., Weirton, W, Va.
*L. J. GriFFiTH, Jones & Laughlin Steel Corp,, Pittsburgh, Pa.
S E. Hawxes, Macwhyte Co., Kenosha, Wis. '
:P. A. LAuerMAN, Republic Steet Corp.,, Youngstown, Ohio.
‘J. A. Nortriwoop, Bethlehem Steel Corp., Sparrows Point, Md. A
‘J. A. Oawtei, U. S. Department of Labor, Pittsburgh, Pa,
.Ronnn L. Scumitr, Louisville Car Wheel & Railway Supply Co., Louisville Ky
H. J. Sporrer, Youngstown Sheet & Tube Co., East Chicago, Ind. T
*J. A. Voss, Republic Steel Corp., Cleveland, Ohio. '

‘Past General Chairman
#A« elected by delegates in Congres:




Mining Section

Officers 1941-1942

General Chairman—W. D. HaseLtoN, Pickands Mather & Co., Duluth, Minn,
First I\/'/ice-Chairman-—N. P. RuINEHART, West Virginia State Dept. of Mines, Charleston,
2.

Second Vice-Chairman—Jorx TrReweEk, Homestake Mining Co., Lead, S. D.

Third Vice-Chairman—M. L. CouLTer, Clearfield Bituminous Coal Corp., Indiana, Pa.

St.cretary and News Letter Editor—DaxieL HarringTox, U. S. Bureau of Mines, Wash-

ington, D. C.

““eering Committee Chairman—E. W. R. BuTcHER, Republic Steel Corp., Ironwood,

a.

Entertainment Committee Chairman—J. T. Ryan, Jr, Mine Safety Appliances Co., Pitts-
burgh, Pa.

Heolth Committee Chairman—Dgr. A. L. Murray, U. S. Bureau of Mines, Pittsburgh, Pa.

Poster and Slide Commitiee Chairman—rJ. J. Forses, U. S. Bureau of Mines, Pittsburgh, Pa.

Membership Committee Chairman—*CapwaLLaper Evans, Jr, The Hudson Coal Co.,
Scranton, Pa.

Statistics Committee Chairman—W. W. Apams, U. S. Bureau of Mines, Washington, D. C.

Program Committce Chairman—]. ]. Forees, U. S. Bureau of Mines, Pittsburgh, Pa.

Members at Large—
*]. W. Acr, Calumet & Hecla Consolidated Copper Co., Calumet, Mich.
*P. M. ArTHUR, American Zinc Company of Tennessee, Mascot, Tenn.
§G. J. Bareert, Oliver Iron Mining Co., Duluth, Minn.
Frep E. Beparg, Consolidation Coal Co., Inc., Fairmont, W. Va.
Joun L. BoarpMAN, Anaconda Copper Mining Co., Butte, Mont.
*ANcus D. CampeeLr, Mclntyre Porcupine Mines, Ltd., Schumacher, Ont., Canada.
*L. C. Campserr, The Koppers Coal Co., Pittsburgh, Pa.
*W. H. ComMins, Baroid Sales Div., National Lead Co. Texarkana, Texas.
C. M. FeLiman, The Montreal Mining Co., Montreal, Wis.
*C. W. Gises, Duquesne Light Co., Pittsburgh, Pa.
*R. Dawson Hary, “COAL AGE" McGraw-Hill Publishing Co., Inc., New York, N. Y,
H. T. Hareer, Tennessee Copper Co., Copperhill, Tenn.
*H. C. Henrig, Phelps Dodge Corp., Bisbee, Ariz.
*Tromas E. LicaTroot, The Koppers Coal Co., Pittsburgh, Pa.
*GeorGE M ARTINSON, Pickands Mather & Co., Cleveland, Ohio
C. E. McKx~icrT, Lake Shore Gold Mines, Ltd.,, Kirkland Lake, Ont., Canada
*WiLLiam G. Merzeer, The Hudson Coal Co., Scranton, Pa,
D. D. Morrat, Utah Copper Co., Salt Lake City, Utah
V. O. MurraY, The Union Pacific Coal Co.. Rock Springs, Wyoming
R. H. Seip, The New Jersey Zinc Co., Franklin, N. J.
L. T. Sicka, St. Joseph Lead Co., Bonne Terre, Mo.
Howagp 1. Younc, American Zinc Lead & Smelting Co., St. Louis, Mo.
Howarp I. Youne, American Zinc Lead & Smelting Co., St. Louis, Mo.

r

»

N‘D General Chairman.
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Officers 1942-1943

General Chairman—JouN TreweEk, Homestake Mining Co,, Lead, S. D.
First Vice-Chairman—M. L. CouLtER, Clearfield Bituminous Coal Corp., Indiana, Pa_
Second ¥ice-Chairman—C. M. FeLLuax, The Montreal Mining Co., Montreal, Wis,

Third Vice-Chairman—C. E. McK~N1cuT, Lake Shore Gold Mines, Ltd., Kirkl
Canada. ‘ridand Lake, One,

Secretary and News Letter Editor—Daxier, HarrinGTON, U. S. Bureau of Mines W
ington, D. C T sk

Entertainment Commitice Chairman—]J. T. Rvan, Jr, Mine Safety Appliances Co P;
burgh, Pa. v it

Membership Committee Chairmon—*Capwarraper Evans, Jr, The Hudson Coq
Scranton, Pa. Cao,

Program Committee Chairman—]J. J. Forses, U. S. Bureau of Mines, Washington, D c
Members at Large— :
*J, W. Art, Calumet & Hecla Consolidated Copper Co., Calumet, Mich,
*P. M. ARTHUR, American Zinc Co. of Tennessee, Mascot, Tenn.
Frep E. Bepark, Consolidation Coal Co., Inc., Fairmont, W. Va.
JorN L. BoarpMAN, Anaconda Copper Mining Co., Butte, Mont.
*AnGus D, CameseLr, McIntyre Porcupine Mines, Ltd., Schumacher, Ont.,, Canada
*[. C. Campeerr, The Koppers Coal Co., Pittsburgh, Pa.
=W, H. Comins, Baroid Sales Div., National Lead Co., Texarkana, Texas.
*R. Dawson Hari, “COAL AGE” McGraw-Hill Publishing Co,, Inc, New York, N, v
H. T. Hagrer, Tennessee Copper Co., Copperhill, Tenn. !
*W. D. HaseLtoN, Pickands Mather & Co., Duluth, Minn.
*H. C. Henrig, Phelps Dodge Corp., Bisbee, Ariz.
*THoMAS E. LicaTroor, The Koppers Coal Co., Pittsburgh, Pa.
*GEORGE MARTINSON, Pickands Mather & Co., Cleveland, Ohio.
C. E. McKnicuT, Lake Shore Gold Mines, Ltd., Kirkland Lake, Ont., Canada,
*WrLiax G. MerzGer, The Hudson Coal Co., Scranton, Pa,
D. D. Morrart, Utah Copper Co., Salt Lake City, Utah.
V. O. Murray, The Union Pacific Coal Co., Rock Springs, Wyoming
R. H. Setp, The New Jersey Zinc Co., Franklin, N. J.
L. T. Sicka, St. Joseph Lead Co., Bonne Terre, Mo.
Howarp I. Youne, American Zinc Lead & Smelting Co., St. Louis, Mo.

*Past General Chairman
+As elected by delegates in Congress Session

TUESDAY MORNING SESSION
October 27, 1942

Presiding:—W. D. HaseLton, Safety Supvr, Pickands Mather & Company, Duluth, Mim




Paper and Pulp Section

Officers 1941-1942

General Chairman—Major CLayton O. Braatz, AUS, Civilian Personnel Branch, Wash-
ington, D. C.

Vice-Chairman in Charge of Membership—Roraxp W. RicuArpsox, The Gardner-Richard-
son Co., Lockland, Ohio.

S!Itrriary and Program Commitiec Chairman—]. FREp BErrY, Alton Box Board Co., Alton,
il

Program Committec—ErNesT AuvGustus, The Mead Corp., Chillicothe, Ohio.
0. R. Hartwig, Crown Zellerbach Corp., Portland, Oregon.
J. W. KvesLer, Dixie-Vortex Co., Easton, Pa.
E. A. Pacg, Kimberly-Clark Corp., Neenah, Wis.

News Letter Editor—L. R. StMpsox, The Brown Paper Mill Co., Inc., Monroe, La.

Contest Committec—A. Scotr Dowp (Chairman). Fritz Publications, Inc., Chicago, Il
B. D. Rocers, Bird & Son, Inc.,, East Walpole, Mass. .
F. H. Rosesush, Nekoosa-Edwards Paper Co., Port Edwards, Wis.

Data Sheet Committee—B. J. McCrosky (Chairman), Hoberg Paper Mills, Green Bay, Wis.
A. S. Coox, Quebec Pulp & Paper Safety Assn.,, Quebec, Canada.
J. J. Hastings, Port Huron Sulphite & Paper Co., Port Huron, Mich.
W. B. Prack, Kieckhefer Container Co., Delair, N. J.
L. C. SmitH, Thilmany Pulp & Paper Co., Kaukauna, Wis.

Engine!ring—Safp Practices Committec—JuLies A. Drarer (Chairman), Consolidated
Paper Corp., Ltd., Grand 'Mere, P. Q., Canada.
E. G. AMos, American Paper & Pulp Assn., New York City, N. Y.
M. W. Duxpore, Beloit Iron Works, Beloit, Wis.
C. 0. HoLmer, Minnesota & Ontario Paper Co., Minneapolis, Minn.
JaMes W, Towsen, West Virginia Pulp & Paper Corp., New York City, N. Y.
E. F. Troor, P. H. Glatfelter Co., Spring Grove, Pa.
H. H. Yober, Gulf States Paper Corp., Tuscaloosa, Ala.

Healty Committee Chairman—Dgr. Lovis H. FrecuTLING, Champion Paper & Fibre Co,
amilton, Ohio. ’

51«!1':!{:: Commitice Chairman—Frep W. BravN, Employers Mutual, Wausau, Wis.

S"f".\' Instruction Card Committec—R, W. CroucrerR (Chairman), Minnesota & Ontario

aper Co., International Falls, Minn.
. J. Bienvexvt, Gaylord Container Corp., Bogalusa, La.
. C. FrrzoeraLp, Bowater's Newfoundland Pulp & Paper Co.. Ltd., Corner‘ Brook,
Newfoundland. .

JorN M. Lavin, St. Croix Paper Co.. Woodland, Maine.

C. J. Mung, Racquette River Paper Co., Potsdam, N. Y. .

Axraug E. WinsLow, Hollingsworth & Whitney Co., Waterville, Maine. ~
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Viswal Education Committee—H. P. HevnNer (Chairman), The Flintkote Co., New York
City, N. Y.
D. S. Garerr, Hummel & Downing Co., Milwaukee, Wis.
J. R. Latrer, Anglo-Canadian Pulp & Paper Mills, Ltd, Quebec, Canada.
D. T. Meany, New Brunswick International Paper Ca., Dalhousie, N. B., Canada.
D. A. McAvary, Fraser Companies, Ltd., Edmundston, N. B,, Canada.
Don E. McDoweLt, Kalamazao Vegetahle Parchment Co., Parchment, Kalamazoo Co,
Mich,
B. L. Woon, American Coating Mills, Inc., Elkhart, Ind.

Past General Chairten—

Grorce J. Anams, International Paper Co., Glens Falls, N. Y.
Rosert M. ALTMAN, Marathon Paper Mills Co., Rothschild, Wis.
D. B. CanT, Ontario Pulp & Paper Makers’ Safety Assn., Toronto, Ont,, Canada.
Kenneri L. Fatst, The Champion Paper & Fibre Co., Hamilton, Ohio.
Warter A. Grrason, Hammermill Paper Co., Erie, Pa.
E. E. GrANT, The Crystal Tissue Co.,, Middletown, Ohio.
M. G. Hovman, Kimberly-Clark Corp., Neenah, Wis.

_ G. W. Puituies, The Champion Paper & Fibre Co., Canton, N. C.
J. J. Przag, Consolidated Water Power & Paper Co., Wisconsin Rapids, Wis.
SamukL PruvN, Pruyn & Co., Inc, Glens Falls, N. Y.
S. F. Smatruck, Kimberly-Clark Corp., Neenah, Wis.
Georae E. WiLLiamson, Strathmore Paper Co., West Springfield, Mass.

' Officers 1942-1943%
General Chairman—Ror.anp W. RiCHARDSON, The Gardner-Richardson Co., Lockland, Ohio.
Vice-Chairman in Charge of Membership—]J. Frep Berrv, Alton Box Board Co., Alton, Il
Secretary—L.. R. Simeson, The Brown Paper Mill Co,, Inc,, Monroe, 1a.
Program Committce—I.. R. Simrson (Chairman), The Brown Paper Milt Co., Inc

Monroe, La. . .

Ernest Aucustus, The Mead Corp. Chillicothe, Ohio.

0. R. Hartwig, Crown Zellerbach Corp., Portland, Oregon.

H. P. Hrusner, The Flintkote Co,, New York, N. Y. | -

B. J. McCrosky, Hoberg Paper Mills, Green Bay, Wis.
News Letter Editor—Juiivs A. DRAPER, Consolidated Paper Corp, Ltd, Grand-Mere,
P. Q., Canada.

Contest Committee—A. Scort Dowp (Chairman), Fritz Publications, Tnc., Chicago, Il
B. D. Rocers, Bird & Son, Inc., Fast Walpole, Mass.
F. H. Rosesus#, Nckoosa-Fdwards Paper Co., Port Edwards, Wis.

Data Sheet Committee—E. F. Troor (Chairman), P. 1L Glatielter Co., Spring Grove, P
D. J. BrrrT, Jr, National Container Corp., Jacksonville, Florida.
A. S. Cook, Quebec Pulp & Paper Safety Assn., Quebec, Canada.
J. J. Hastings, Port Huron Sulphite & Paper Co., Port Huron, Mich.
W. P. Prack, Kieckhefer Container Co., Delair, N. J.
L. C. Swmirn, Thilmany Pulp & Paper Co., Kaukauna, Wis.

Engineering—Safe Practices Committee—E. A, PAGE (Chairman), Kimberly-Clark Cd?-
Neenah, Wis.
E. G. Amos, American Paper & Pulp Assn, New York, N. Y.
. ynborE, Beloit Iron Works, Belait, Wis.
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James W. Towsen, West Virgini

A ginia Pulp & P
A. J. Tucctwarpy, The Ohio Boxhoard pCo., Raiftenr‘asogi;ioN ew York, N. Y.

H. H. Yoner, Gulf States Paper Corp., Tuscaloosa, Ala,

Health Committee—Dr. 1 g
Mmoo ettee R Louts H. FrecntLING
Mgs. LiLLIAN BrrwEr, Oswe,
EWER, go Falls Corp., Fult
Iane Norwey, RN, Allied Paper Mills, Ratamare, Mich
R James D. Stark, Hammermill Paper Co.,, Erie, P,:m )

(Chairman), Champion Paper & Fibre Co,,

Statistics Committ, ‘hairman-~Frep W. Braun, Employers Mutuals, Wausau, Wis
C ee Ci ) Yy 3
,

Logging Operations Representative—J. E. Canmin,
s

Comene b 0.t Repr Quebec North Shore Paper Co., Baie

» y .
ber Products Plants Representative—A. J. Basiig, Lawrence Paper Co., Lawrence, Kansa:
lety Instruction Card Committee—R. W. hair: i ‘ .
e—R. W. i i
S‘;  Con ntera anattee. R Croucner (Chairman), Minnesota & Ontario
G. J. BienveNy, Gaylord Container Corp., Bogalusa, La.

J. C. FrrzoeraLp, Bowater":
Newfoundland, ater's Newfoundland Pulp & Paper Co, Ltd,, Corner Brook,

Joun C. Lavin, St. Croix Pa;
, St per Co, Woodland, Mai
g. J. Munk, Racquette Rive.r Paper 60., Pn(s(;‘am, I‘?I "\3
arHUR E. Winsrow, Hollingsworth & Whitney Co., Waterville, Maine.
Fimal Education Committec—G i i . .
Camncesion Com aﬁ’; y ec—Groree Gine (Chairman), Canadian International Paper Co,

R A.Day, A. P. W. Paper Co, Albany, N. Y.

}V.RG.LEnu, l;ivcr Raisin Paper Co., Monroe, Mich.
- R. LatTer, Anglo-Canadian Pulp & Pa; "Mills, |
b : F per Mills, I.td., Quebec, C
1y NT EML:;?:WI?;!;, I;a:amaz}xlp( xi' egetable Parchment Co., Pgrchr:t:znt :;:;i:r;lazoo Mich.
. T. MEANY, unswick International Paper Co., D: e, 4 i
D. A. McAvrary, Fraser Companies, Ltd., Edmun(‘;:ton, (;\I. Ba}“h;.:,’:t\lzlaiaN~ B Canada.
erml Chairmen—

irore J. Anams, International Paper Co., Glens F:

s ., Falls, N. Y.

l;l‘mn (]g[ ArtMAN, Marathon Paper Mills Co., Rothschild, Wis.
DAéonCHn\;mgmoa;ifvgmlrz&;US, ?{Vill(ia" Personnel Branch, Washington, D. C.

Y ulp aper Makers Safety Assn., T\ inada.
;umna L. Farst, The Champion Paper & FihretyCD.,s s:{ami?:c?r‘\“%lg: ‘o Canada.

' ater A, GLeason, Hammermill Paper Co., Erie, Pa. ’ ’

FE. Gaant, The Crystal Tissue Co, Middletows, Ohio.

U G. Hoymaw, Kimberly-Clark Corp,, Neenah, Wis.

': J\ViJ Privues, Tlrc Champion Paper & Fibre Co., Canton, N. C.

1 LZAK, Ccnso.lxdaled Water Power & Paper Co., Wisconsin Iiapids Wi

-‘AIUF,L Pruyn, Fn‘uch, Pruyn & Co, Inc., Glens Falls, N. Y. e
. F. Sutattuck, Kimberly-Clark Corp., Neenah, Wis.' o

wore E. WiLLiamson, Strathmore Paper Co., West Springfield, Mass.

@wrird by delegates in Congress Session




Petroleum Section

Officers 1941-1942
eneral Chairman—F. R. McLeax, White Star-Ohio Div., Socony-Vacuum Oil Co., Ir
Detroit, Mich.
ice-Chasrman for Production—H. T. MARKEE, Phillips Petroleum Co., Bartlesville, Ok
ice-Chairman for Pipe Lines—]. L. MaNEes, Sun Oil Co., Dallas, Texas.

we-Chairman for Manufacturing—]. Howaro MyEers, The Atlantic Refining Co., Phila-
delphia, Pa. B

«e-Chairman for Marketing—]. ]J. Remry, Tide Water Associated Oil Co., Boston, Mass.
sws Letter Editor—]. B. HaRrris, Arkansas Natural Gas Corp., Shreveport, La.
sgineering Commitiee Chairman—CRYMEs PittMAaN, United Gas Pipe Line Co. Shreve-
port, La.

ealth Committee Chairman—DRr. V. M. Briax, The Texas Co., Lawrenceville, Ill.

dustrial Data Sheet Committee Chairman—J. L. RisINGER, Socony-Vacuum Oil Co., Inc,
New York, N. Y.

‘ogram Committee—H. T. MARKEE, Phillips Petroleum Co., Bartlesville, Okla.
J. L. MaxEes, Sun Qil Co., Dallas, Texas.
J. Howarp Myers, The Atlantic Refining Co., Philadelphia, Pa.
J. J. Renry, Tide Water Associated Oil Co., Boston, Mass.

licity Committee Chairman—R. S. HUFFMAN, Oklahoma Natural Gas Co., Tulsa, Okla.

isual Education Committee Chairman—F. M. Russery, Standard Oil Co. of Calif,, San
Francisco, Calif.

Hantic Division Chairman—A. J. Goranp, Sun Oil Co., Marcus Hook, Pa.

eat Lakes Division Chairman—ALexis pE TarNowsky, The Pure Oil Co., Chicago, Ill.
4f Division Chairman—TroMAs F. Browx, Gulf Oil Corp., Houston, Texas.
d-Continent Division Chairman—C. L. Barrerr, Gulf Oil Corp., Tulsa, Okla.

tw England Dizision Chairman—EuUGENE Swaxson, Colonial Beacon Qil Co. Everett,
ass.

cific Coast Division Chairman—W. E. Lovejoy, Standard Oil Co. o-f Calif., Taft, Calii.

5t General Chaiormen— -
R. W. Brack, Standard Oil Co. of N. J., Elizabeth, N. J.
H. W. Bocess, Sinclair Prairie Oil Co., Tulsa, Okla,
R. S. Bonsis, Standard Oil Co. (N. J.), New York, N. Y.
A, W. BreeLanp, Lone Star Gas Co., Dallas, Texas.
J. H. Browx, Tide Water Associated Oil Co., New York, N. Y.
R. E. Donovax, Standard Oil Co. of Calif., San Francisco, Calii.
C. L. HicuTower, United Gas Pipe Line Co., Shreveport, La.
G. 0. Locxwoop, Continental Casualty Co., Tulsa, Okla.
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CraAs. A. MiLLer, The Texas Co., Houston, Texas.

C. J. NoemAaNN, Shell Oil Co,, Inc., Sacramento, Calif.
Georce F. Prussing, La Crescenta, Calif.

R. B. Roarer, Humble Qil & Refining Co., Houston, Texas.
E. J. Senxg, Baldwin, N. Y.

C. W. Surra, Standard Oil Co. (Ind.), Chicago, Il

D. J. Warracg, Sinclair Prairie Oil Co, Tulsa, Okla.

Secretary—H. N. BLAKESLEE, American Petroleum Institute, New York, N. Y.

”V' © Officers 1942-1943%
General Chairman—H. T. MARKEE, Phillips Petroleum Co., Bartlesville, Olda,
Vice-Chairman for Production—J. L. Maxes, Sun Oil Co., Dallas, Texas.
Vice-Chairman for Marketing—]. J. REILLY, Tide Water Associated Oil Co., Boston, Mz
Vice-Chairman for Pipe Lines—J. C.VASIV(AM, The Ohio Oil Co., Findlay, Ohio.

Vice-Chairman for Manufacturing—W. W. WELboN, Standard Oil Co. of La., Bay,
Rouge, La. :

News Letter Editor—W. A. ALirep, Lone Star Gas System, Dallas, Texas.

Engineering Committee Chairman—0Q). R. DuncaN, Cities Service Gas Co., Bartlesvil,
Okla,

Health Committee Chairman—Dr. V. M. Briaxn, Indian Refining Co., Lawrenceville, I,

Industrial Data Sheet Committee Chairman—J. L. RIsINGER, Socony-Vacuum Oil Co,, Inc
New York, N. Y.

Program Commitiee—The Vice-Chairmen constitute the Program Committee.

Publicity Committee Chairman—Joan C. Eser, Shell OQil Co., Inc., New York, N. Y.

Vi:ca;?!i Education Committee Chairman—F. M. Russery, Standard Oil Co. of Calif, Tz

$h

Atlantic Division Chairman—Roy S. Bonsis, Standard Qil Co. (N. J.), New York, N. Y.

Great Lakes Division Chairman—R. T. HENDERSON, Standard Oil Co., Cleveland, Ohio,

Gulf Coast Division Chairman—LEE B. ConNER, The Texas Co., Houston, Texas.

Mid-Continent Division Chairman—D. A. KLemME, Stanolind Qil & Gas Co., Tulsa, Ok

New England Division Chairman—CarL J. MEe1ser, Sun Oil Co., Boston, Mass.

Off-the-Job Safety Committee Chairman—Roy S. Bonsis, Standard Oil Co. (N. J.), N¢
York, N. Y.

Pacific Coast Division Chairman—W. E. Lovejoy, Standard Oil Co. of Calif, San Frn
cisco, Calif.

Past General Chairmen—
R. W. Brack, Standard Oil Co. of New Jersey, Elizabeth, N. J.
H. W. BocgEss, Sinclair Prairie Qil Co., Tulsa, Okla.
R. S. Bonsis, Standard Oil Co. (N. J.}, New York, N. Y.
A. W. Breeranp, Lone Star Gas Co., Dallas, Texas.
J. H. Brown, Tide Water Associated Oil Co., New York, N. Y.
R. E. Doxovan, Standard Oil Co. of Calif., San Francisco, Calif,
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C. L. HicaTowER, United Gas Pipe Line Co., Shreveport, La.

G. O. Lockwoop, Continental Casualty Co., Tulsa, Okla.

F. R. McLeax, White Star-Ohio Div., Socony-Vacuum Qil Co., Inc., Detroit, Mich.
Caas. A. MiLLer, The Texas Co., Houston, Texas.

C. J. NosMANN, Shell Oil Co., Inc., Sacramento, Calif.

Geosce F. Prussine, Office of Pctroleum _Coordinator for War, Los Angeles, Calif.
R. B. Roarer, Humble Oil & Refining Co., Houston, Texas.

E. J. SennE, Baldwin, N. Y.

C. W. Suurm, Standard Oil Co. (Ind.), Chicago, Il
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Socony-Vacuum Oil Co., Inc., Detroit

{"""‘"‘9 :—F. R. McLean, Mgr.,, Safety and Insurance Dept, White Star-Ohio Div.,

War-Time Security of the Petroleum Industry
By L. S. WESCOAT
Vice-Pres., The Pure 0il Co., Chicago

L3

petroleum industry we did not wait
. ¢ Mtmally to descend upon us before
specific action in the field of war-
Wokection of petroleum facilities. Just
YR ago this month the American
o lﬂsutute!,(n at the request of Secre-
Navy 0x, took the first steps.
\h’“ﬂ known as the National Com-
the Protection of Oil Storage was

- "":;der its direction five regional
e organized, based primarily
‘mﬂual lines of what were then

C Corps areas and now termed

o gy ¢ )
ﬁ'l fall of 1941, the Office of Petroleum

for National Defense was cre-

oy Presidential decree, and Secretary
S was appointed Coordinator.
the organization of this
tor Ickes organized the
War Council and in-

r
]

"!ll

vited seventy-five of the outstanding oil and
oil trade association men of the country to
compose its membership. By coincidence, the
first executive meeting was held in Washing-
ton on December 8, 1941. This council was
organized for the purpose of advising the Co-
ordinator with respect to problems in the
petroleum industry and to assist in putting
into effect such recommendations as his office
may direct from time to time.

In view of the importance of the oil in-
dustry to the war effort, it was deemed ad-
visable that the National Committee for the
Protection of Oil Storage and its regional
committees, which had been set up by the
American Petroleum Institute, be incorpo-
rated as a part of the Petroleum Industry
War Council. In so doing, it was felt that
the industry’s efforts in connection with the
protection of petroleum properties against
war connected risks could be made more ef-
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All Out for Safety
By PAUL VAN CLEEF
Van Cleef Bros., Chicago, Ili.

Safety is something which cannot be pur-
chased like an ordinary commodity, nor can
it be captured like material from an enemy.
It can only be secured in the largest measure
by education and enlightenment. Everyone
must be made aware of its importance. Every
effort must be made to secure it.

Not until the beginning of this century
did any group of people band together to
study the problems of accident prevention
from the social standpoint. Practically no
thought had previously been given to the
effect of accidents occurring in the home, in
public places and in industry. But as a result
of the organized safety movement we are
constantly gaining ground.

As we look back over the years it seems
strange indeed that so little attention has
been paid to accident prevention. No doubt,
the first man to use a lever to pry rocks
foose had his accidents. The charioteers of
ancient Pompeii driving on its narrow streets
created a serious traffic problem. Coming
through the ages down to the present we
still have so-called accidents in appalling
numbers. There has certainly been enough
time to learn how to prevent them. Are we
doing our utmost to do so? The responsibil-
ity is not only the householder’s, a worker’s,
2 foreman’s or management's. It is all com-

bined. The state too, must bear ns
Safety should be placed above e
consideration, We should stress the nm;::
ness of accidents, the elimination of
maimed, the improvement of morale, the .
vention of economic distress, the e
of society. Although we measure onr
cess in terms of severity and freq ~
ings, why not let the whole problem he
proached more from the humanitarian m:
point?

It ought not to be too great a problem w
solve if we go at the matter in a fumy
mental way. Until recently the world e
not seen the relationship between the care of
the individual and society as a whole. New
we are trying to remedy this by § .
the individual's education, his comfort, i
health and his safety. When these are per.
fected, we will have a strong and hapge
people.

The Rubber Section has steadily improww
its conditions, because the personal welfar
of the workers was its first thought. It b
regarded severity and frequency rates merd+
as a barometer indicating how well it
succeeded. When other divisions of the Com
cil take the same attitude as the rubber grom
there will be improvement everywhere. If v
try earnestly to train our workers more thor
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ryerican Abrasive Metals Co., Irvington, N. J.
Safety Flooring, Treads, Abrasive Paints.

darican-LaFrance Foamite Corp., Elmira, N. Y.
Fire Protection Equipment,

kuerican Mat Corp., Toledo, Ohio
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'ru:?gy ., Chicago, Il

Nafety Congress Exhibitors

Kits, Surgical Dressings and Pharmaceuticals.
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Milburn Co., Detroit, Mich,
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Portable and Wheeled Type Fire Extinguishers; Tire Chains.

Reece Wooden Sole Shoe Co., Columbus, Nebr.
Wooden Sole Safety Shoes.
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Industrial Safety Equipment.

Safety Engineering, New York City, N. Y.
Publishers Satety Engineering Magazmn

Safety First Shoe Co., Holliston, Mass.
Industrial Safety Shoes.

Safway Steel Products, Inc., Milwaukee, Wis.
Scaffold Equipment, Safety Ladders.

W. H. Salisbury & Co., Chicago, Il
Lig-—en's Rubber Protective Equipment.
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A Schrader’s Son, Brooklyn, N Y

Preumatic p afety
c Power ['roce . P
ower I'ress Safety Control Devices.

le Electric Cory
P., Toled i
Incandescent Lamp e“‘t‘)'.hghm.

Wiitrom Manufactqring Co., Chicago, Il

Eye and Face Safeguards,

L Smith & Son, Inc., Phi i
K , Inc., Philadel,
Hospital and 1\mbulalnt":e ('.)lt:ll:’ P

M Spencer Turbi
ine Co.,, Hartford, C.
Vacuum Cleaning and Dust Coll’ect?:gn.E

rd Safety Equi; .
Industein; Safegyl%':fx’i::niorﬁ. Chicago, III.

Me Steel Scaffoldi
e Scaffo?d‘g::lgs. Co., Inc., Evanasville, Ind.
ouse Signs, Inc., D
bl X ., Denver, Colo.
ccident Prevention Slgns—-Reﬂetting Signs and Units,

Strand Manufacturing €, 17
Safety Guards for P\?r?ch ?;;'es:le‘sc.ago‘ .

quipment,

Surty Manuf; i i ’
smtg’ Dac!‘l'ic::tunng Co., Inc., Chicago, IlI.

H.Tennant Co., Mi i i
Eas - Minneapolie, Minn,
Quipment and Supplies for Dry Cleaning Industrial Floors

t Manufacturi
Safety Steel pipenﬁ-cg?; Boston, Mass.

L Army War D,
A epartment, Office of P,
Industrial Vacaum Clean‘ing Equipme;o:ou

kia Greenstone Co., Inc., L '
Non-Slip T'reads of Gre’e’nst{v:i-l.lbum' va.

Disinfecting Co., Lon i
3 ., g Island Ci
Froducts for the I’romotion of Sal‘lti{;tg.ﬂ b

U Wheeler Manufacturi .
Infustrial Safety :I‘I:o‘:ﬂi:gg'co_. Chicago, IIL.

Products, Inc., Read
2 ng, Pa.
Terconal Protective Equiplfg\enl.l
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