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Lesser Known Facts About 
Occupational Diseases

By ROBERT B. HUNT, M.D.
A mtrieum Mutual Llablllta Insurance Company

P
ROBABLY the leader in the pa­
rade of industrial diseases is an 
acute or chronic inflammation of 

the skin which we call dermatitis. This 
disease may present itself in any type 
of shop, factory or foundry. Any paste, 
powder, gas or liquid which comes in 
contact with the employee’s skin, even 
the water supplied by the town in which 
he lives or works, may be the potential 
cause of such a skin disturbance.

The wide diversity of causes, to­
gether with the varying susceptibility of 
different individuals, makes the problem 
of control difficult.

Much investigation is under way to 
determine why one person may be sus­
ceptible to a certain substance while an­
other is not. It has been proved many 
times that a poisonous substance formal 
within the body has been able to prolong 
the action started by some external in­
fluence. A printer developed a marked 
dermatitis from ink which persisted for 
two years. Finally food tests were made 
and showed that be was susceptible to 
lettuce. Removing this from his diet 
cleared the skin. He returned to his 
usual occupation without a return of 
symptoms.

The poisoning of allergic substances 
is usually an accumulative process. It 
takes time to produce a manifestation of 
disease, but let any other substance 
cause the disease, and the irritating food 
may be of sufficient strength to mag­
nify its action.

Alt cases of dermatitis cannot be 
cured by eliminating offending foods, 
but further investigation along these 
lines may give us a clue with which to 
lessen (he loss of time from work and

the discomfort now produced by in­
dustrial dermatitis.

Metals
Lead: The distribution of lead

poisoning is quite extensive.
The skin of the body a a protective 

covering, and as long as it remains in­
tact it does a good job except in the 
case of tetraethyl lead, which is used in 
blending gasoline and which is readily 
absorbed through the skin, having a 
tendency to create changes in the nerv­
ous system. The effect of other forms 
of lead, through that avenue of entrance, 
is practically nil, which explains the ex­
tremely low poisoning rate In typeset­
ters, painters and others who continually 
come in contact with metallic lead.

Lead in any form, introduced through 
the mouth, acts rather slowly when com­
pared with the inhalation of lead dust or 
fumes. However, no matter whit the 
portal of entry may be, lead is acted 
upon by the body fluids and so con­
verted that it may eventually be de­
posited within the bones.

Those bony safe deposit vaults may 
retain their lead contents for days or for 
years, and if the exposure is removed, 
may also free the employee of all signs 
and symptoms of lead poisoning. But 
imagine the surprise of that supposedly 
cured person when years later, perhaps 
following some type of infectious disease 
or the excessive use of alcoholic bever­
ages, he awakes to find that he suffers 
the aches and pains and paralyses of an 
acute lead poisoning. As the body fluids 
alter lead that it may be deposited, so 
may those fluids attempt to de-lead the 
hoHv. and too ranirl nlwimfinn msv nrn.

duce the original disease with all its di?. 
comforts.

One can readily see, then, that in somt 
cases investigation of previous occupa 
tions is quite necessary to determine the- 
original contact with lead.

Heating of molten lead causes a black 
scum-of lead suboxide to form on its 
surface, and the heat from the metal 
disburses the fine powder into the air. 
Hence, in the process of smelting ores 
such as zinc, copper and silver, mixed 
with lead, we find a rather high lead 
poisoning rate.

Those engaged in the manufacture oi 
lead wire and cables, batteries, glass, 
pottery and rubber industries, plumbers 
and users of dry colors offer their share 
of lead poisoning cases.

Probably the greatest source of lead, 
poisoning may be found among those 
who sandpaper, scrape, chip or burn iead 
paint, for the dust and fumes caused by 
those activities are rather rapid in their 
action. Such workers may become io- 
capadtated in a few days because the 
inhalation of lead dust causes the maxi­
mum amount of absorption into the 
blood stream in the minimum space of 
time.

Cuxounnc: Chromium is a metal 
widely used as a foundation for colors, 
and dusts from its various salts may 
produce lesions of the skin and mucous 
membranes of the nose. Chromium plat­
ing by electrolysis may cause fumes 
which are similarly irritating. Although 
chromium poisoning does not usually 
cause death, the number of days of ab­
sence from work on account of --nca- 
parity which it causes is gradual-:- ,n’ 
creasing.

Othex Metals: The most effiricnl 
portals of entry of foreign substances 
into the body are the nose and in0UL 
The smaller the dust (the size of 
particles for example, the greater ’> 
speed of absorption by the blood. 
from hot metals carry not only P015" 
but numerous minute dust par111- __’ i . . . * 'if**



*'• ■ H.h-„ww .......•**•■•
electric cutting and welding.

When men are so employed over a 
prolonged period of time, the constant 
inhalation of fumes and dust might pro­
duce symptoms of the metal upon which 
they work. In the shipbuilding trade, 
particularly in the construction of metal 
ships, we find occasional cases of metal- 
fume fever. "Brass chills” and “spelter 
shakes” from zinc are names applied by 
the lay people to such diseases. The ter­
rific heat applied to some of our com­
mon metals and alloys by acetylene 
torches produces sufficient fumes to 
cause a temporary incapacity in 24 
hours. Permanent disability from such 
causes is rare, however.

Diseases Due to Dust
Twenty-five per cent of all workers 

exposed to high concentrations of inor­
ganic dust are expected to develop 
changes within their lungs due to that 
agency. We are at a loss to explain 
why the other 7S per cent are not so 
affected.

Mining, quarrying, foundry work, 
grinding, sandblasting, abrasive soap 
manufacturing, asbestos work, the mak­
ing of emery and carborundum products 
and many other occupations offer op­
portunities for employees to inhale mic­
roscopic dust particles and create a 
foundation for possible future inca­
pacity.

We are interested particularly in 
those men who work with sandstone, 
quartz, flint, granite, and sand, because 
they expose themselves to silica, and the 
chemical changes between that dust and 
the body fluids, in the presence of tuber­
culosis, may and usually do lead to a 
fatal ending.

It is safe to say, in light of our present 
knowledge, that the action of other in­
organic dusts is much less virulent and 
incapacitating. That, however, does not 
allow us to lower the vigilant methods 
to improve dust control and protect em­
ployees, because all dusty occupations 
are potential trouble makers.

Although the actions of various dusts 
differ within the body, the exposure to 
asbestos fibres, present in the weaving 
and grinding of dry asbestos material. 
offers another type of dust which may 
cause fatalities among workers,
* ’Hie organic dusts from cotton, silk, 
wool, tobacco, flour and similar sub­
stances are practically harmless. Such 
dusts rarely reach the lungs but may 
cause irritation of the windpipe and 
larger air tubes and result at the most in 
a mild bronchitis.

mind, particularly when dealing with 
silicosis and nsbestosis, relates to the 
progression of such disease. ? When 
changes occur within the lungs as a re­
sult of the presence of such dusts, nature 
forms scar tissue to heal such lesions 
but may fail to stop when the job is 
finished. As a result, the continuation 
of that healing process may lead to such 
structural changes within the lungs that 
partial or total incapacity may follow 
months or years after the employee has 
been removed from his dusty occupa­
tion.

Benzol-Benzene
Benzol is a distillate of coal tar used 

extensively in industry. It is an essen- 
trial ingredient in the manufacture of 
explosives. It is an excellent solvent for 
grease, oils and cements, and because of 
that property it is important in many 
phases of the rubber and cleaning indus­
tries. In the manufacture of shoes ben­
zol may be an ingredient of the dressing 
applied to the leather and of the cement 
which fastens the heels and soles. Not 
only in the shoe trade but in other 
branches of industry where employees 
work with gummy, sticky material, the 
workers soon learn of the solvent and 
cleansing action of this liquid and use 
it freely for that purpose upon them­
selves. The subsequent outbreak of skin 
afflictions may be the first indication of 
such unauthorized use.

Benzol is extremely poisonous, enter­
ing either through the nose or mouth or 
absorbed through the skin. Its action 
within the body is varied and may pro­
duce a multitude of signs and symptoms. 
The bone marrow becomes affected 
which in turn alters the character of 
the blood; hemorrhages are common; it 
may cause death.

The fumes from benzol are heavier 
than air and lie near the floor, which is 
an important point in the engineering 
problem of ventilation.

The members of the benzene group 
are absorbed through the skin, and more 
cases of poisoning are found when men 
perspire than when their bodies are cool. 
Probably the answer to that is that the 
fumes may solidify as they cool and the 
powder may settle on the skin. The 
sweat on the body may dissolve this 
dust so that it is more readily absorbed 
through the increased surface blood 
supply.

Chlorinated Hydrocarbons
This group of petroleum derivatives 

lias been known to science for years hut

the industrial field has been widely (|js. 
tributed and most important. Led h\ 
carbon tetrachloride and its chemicalh 
associated members, it has furnished in 
dustry with refrigerants, excellent sol 
vents for rubber, wax, oil and grease 
thinners for lacquers and a very fine 
household necessity for the removal of 
spots from clothes. Hospitals have been 
using it more and more for the removal 
of adhesive plaster.. _ _

Due to the non-flammability o( car­
bon tetrachloride, it is used in fire ex­
tinguishers. The rapid evaporation pro­
duces fumes which may smother a small 
blaze, but we must not forget that ex­
cessive heat of the actual fire may brinz 
about combustion sufficient to product 
such by-products as hydrochloric acid 
and phosgene gas . Like its associat'd 
member, choloroform, it may produce 
sleep when inhaled by an individual, and 
only 1/3S0 of an ounce in a quart of air 
is necessary to produce such action. That 
thought must be remembered when .1 

large quantity of those liquid products if 
spilled on the floor, perhaps accidentally. 
Action should be started at once before 
the liquid gasifies, and employes should 
be notified to keep their heads up to 
avoid the low ceiling of gas.

Chemists have developed and intro­
duced to industry many new products-, 
the basis of which is the chlorinated hy­
drocarbons. These derivatives of petro­
leum distillation are frequently combined 
with those from coal tar to form valua­
ble chemical combinations. They have 
been placed on the market so rapidly 
that medical science has been unable to 
determine their physiological effect upon 
the health of man. We have known th.f 
some of these chemicals are capable ni 
creating changes in the liver, and oniy 
recently in a city in Massachusetts one 
of these newer products caused the death 
of two employees and a battle to retain 
life among two others.

Carbon Monoxide
You remember the adace. "Where 

there is smoke, there is fire." We might 
add to that, “Where there is fire there >- 
carbon monoxide.”

This odorless but poisonous gaf uia> 
occur in any industry or in any hon* 
but the poorer the ventilation the bettff 
the chance of producing physical ir 
capacity.

Since the advent of the motor ^ lf 
whose exhaust pipe may pour fnrtn 1 
high as six per cent of carbon 
ide, we are all exposed to that gas. " lf 
ricularly in crowded cities. The



/ Ferrosilicon,
<a.. . t

Industrial Data Sheet D-Chem. 20 /

a./ car liuetdlcp auvui

cubic feet per minute, and one can 
readily estimate the physical damage 
that may be done if such a motor is 
allowed to run within the doors of a 
poorly ven'jlated garage or shop. For­
tunately, serious cases of such poison­
ing are not common among those em­
ployed in public garages, but many em­
ployes are liltely to complain of head­
ache and faintness at the end of a day’s 
work, especially in colder weather when 
doors and windows remain closed.

In the steel indus'ry, where gas is 
used as the beating agency in the blast 
furnaces, care must be taken to provide 
proper ventilation. Within the mines, 
workers are warned to allow enough 
time following blasts for the escape of 
this gas.

Infection
The skin is a protective covering of 

the body against infection and is ex­
tremely efficient as long as it remain in­
tact, but allowing it to be broken or punc­
tured introduces bacteria, and a battle 
ensues between the offensive agencies of 
infection and the defensive powers of the 
body. The winner of such a struggle 
may determine the presence or absence 
of incapacity. Infections are common 
throughout industry, but two types are 
particularly prominent—infection re­
sulting from anthrax and infection 
among meat packers and fishermen.

Many of our fur, hair or wool- 
covered animals may contract anthrax. 
The germs of that disease defy the 
ordinary methods of sterilization and 
may linger on hides, bristles or hairs for 
long periods of time. Tanners, wool 
sorters, and hair or bristle workers may 
introduce the anthrax spore beneath 
their skin and undergo much physical 
suffering and sometimes death.

Infections are freqwntly found among 
meat and fish packers and those engaged 
in deep sea fishing;- Although death 
rarely occurs, the loss of fingers, hands 
and nasty septic wounds are the result. 
Summary

I feel that the time has come when an 
employer must demand of a manufac­
turer the answers to two questions:

1. How will your product affect my bu'i- 
noj ?

2. How will your product affect the health 
uf ray employees \

That employer is entitled to honest 
answers based upon sufficient chemical 
and physiological examinations of the 
questionable product. Too many lives 
have been lost or jeopardized by too 
little knowledge of a product’s action

.i----- ;•

A. Problem
1. What are the hazards of ferrosil- 

icon and what precautions are necessary 
in its use?

B. Hazards
2. The principal hazard is that of 

poisoning by inhalation of the gases that 
may be given off, especially in the 
presence of moisture.

C. Discussion
3. Ferrosilicon is prepared by melting 

iron ore or steel shavings with coal or 
coke and ganister or quartz at a temper­
ature of about 2,000 degrees centigrade 
(3,632 degrees Fahrenheit) in an elec­
tric furnace. In making steel, ferrosili- 
con is used for removing objectionable 
gases and oxides and also as an alloying 
dement. When alloyed with cast iron, 
it affects the carbides and renders the 
iron soft and gray. More concentrated 
silicon alloys are sometimes used in cer­
tain processes for making hydrogen gas 
and in the manufacture of explosives.

4. The hazard in connection with fer­
rosilicon results from very small percent­
ages of phosphorus together with other 
elements which may be present as im­
purities originating in the raw materials 
used. In the presence of moisture the 
phosphorus compounds react to form 
phosphorated hydrogen or phosphine. 
This is a gas which in sufficient quanti­
ties is decidedly poisonous. It has a 
strong and distinctive odor somewhat re­
sembling garlic so that its presence can 
be readily recognized; The stability of 
ferrosilicon depends upon its silicon con­
tent, grades below 48 percent and above 
65 percent being entirely stable and 
ferrosilicon in these ranges does not 
give off any appreciable quantities of 
phosphine, even in the presence of 
moisture. It is, therefore, only in the 
intermediate range between 48 percent 
and 65 percent that there is any appre­
ciable hazard. '

Symptoms of Poisoning
5. When a person has breathed poison­

ous gases -liberated from ferrosilicon. 
the symptoms of poisoning usually de­
velop quite suddenly and are character­

ized by general and abdominal pains, 
nausea, vomiting, diarrhea, hemor­
rhages, loss- of consciousness, dilated 
pupils, cold clammy perspiration and 
coma. Cases of poisoning have been 
mistaken for cholera, gastro-enterius. 
ptomaine poisoning, pneumonia and in­
fluenza.

First Aid
6. When a person displays any 

symptoms of poisoning because of the 
inhalation of the poisonous gases lib­
erated by ferrosilicon, be should be 
promptly removed to the fresh air and, 
if conscious, be given a mild alkali drink. 
If unconscious, the prone pressure 
method of artificial respiration should 
be started immediately after the patient 
has been removed to the fresh air. in 
all cases of poisoning the services of a 
doctor should be promptly obtained.

Precautions
7. Ferrosilicon should be stored away 

from such places as offices and work 
rooms or living quarters of any descrip­
tion.

8. All buildings in which ferrosilicon 
is stored should be well ventilated and 
dry. (See Note X.) Ordinarily, in an 
open factory building the natural venti­
lation through monitors in the roof or 
through windows is sufficient if the fer- 
rosflicon is kept dry.

9. If men are required to handle wet 
ferrosilicon in a confined space, artificial 
ventilation should be provided.

10. In case phosphine has been al­
lowed to accumulate in a closely con­
fined space such as a closed room or box­
car, so that a strong odor of the gas i* 
noticeable, no one, unless he is wearing 
a suitable gas mask or fresh air hose 
mask, should be allowed to enter the 
room until it has been thoroughly vrn''- 
lated. (See Note Y.)

MOTE X. Detailed Information on Vnl|Ui 
Uon will h« found In National Safety Couoc« 
Soft Practice* Pamphlet Mo. 37 "Iadu»tr,,‘ 
Ventilation.”

MOTE Y. Detailed Information oa 
hose masks will be found In Nstloosl • 
Council Safe Practice* Pamphlet S®- .
“Aesnlratnra. Caa Mask*. Hose Mask* 1
llrrslhlne Apparatus.**

National Safety Council, Inc.
20 North Wacker Drive 

Chicago, III.
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33rd National Safety Congress, 1944 '

• TUESDAY EVENING SESSION
• October 3, ^1944

Presiding: General Chairman, Harold R. Blxlee, Personnel Dir, The Motual Life In­
surance Co. of N. Y, New York City. < ; .

Aims and Responsibilities ol the A^SX. ’
By W. DEAN KEEFER

General Chairman, American Society, of 8afety Fnginiiwrs FrtgirMvririg- 8ectk» 
National Safety Council and Second Vio^Pres, Lumbermen’s MotnalCasaalty Co,

. . . .. Chicago, HL • V : ... .* .*• U"

. Ours is a great society. We now have' to formulate plins for teaching the' ftioda- 
more than 4,000 members and twenty chap- mentals of Safety Engineering- to ender- 
ters.’ We have had an interesting past, in graduate students. ^
which much has been accomplished. You I need not'remind you that'through the 
are all familiar with' the research work; efforts of our various committeemen,,more 
you know of our contribution to the Safety engineering and technics! sodWes arelJgit,i 
Standards of the American Standards As- ing 'greater attention' to safety than 'ever 
sociation. * '• ' before. • •

Engineering colleges have been encouraged There is one activity, however, that to
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Labor and Safety

THURSDAY MORNING 
October 5, 1944

' A Panel Diiconm ■
Presiding: C W. Eliason, Chief Labor Relations Adviser, U. S. Maritime Commission, 
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Industrial

CHAIRMAN ELIASON: Last year, 
the pattern was' set for the meeting: this 
year.! If yon will.recall, there was a plat­
form adopted as follows: (1) .Promotion 
of safety to create a definite objective of 
labor; (2). Management .actively. should 
seek labor’s cooperation;. (3) The basic 
responsibility for the safety program-must 
be accepted, by management: (4) The 
physical (condition , of the plant ts an es­
sential, factor in any, safety program; (S) 
Full cooperation'of organized labor with 
the National Safety Council is necessary 
to put across the best possible safety 
program! : ""// '

Before we: hear from our first speaker,
I. should-like, to stress the importance of 
safety being accepted, by. top management. 
When Irsay.thaCl mean, from the chair­
man of v the, board, or the chief executive 
officer, right oh down.'/ If that isn't the 
case; I cannot see how a safety program

can start in thd middle of some level of 
supervision and carry through to the men 
that are affected more than anybody else.

I should also .like to stress the need oL-.^ 
the top people in organized labor, to.carny 
out their responsibility on safety,' And 
now, Mr. Armstrong. 'v~-

MR. ARMSTRONG: There shouldn't 
be any contusion about safety and the 
cooperation we should get between man­
agement and labor relating thereto. I 
don't think either-side should refuse to 
sit down and get. together on the subject 
that we a^e here to discuss this morning 
—the safety- of those within our plants.

We have heard a great deal in the news­
papers about strikes. - We hear far too 
little about accidents. When we stop to 
look at the figures we find a tremendous 
number, of hours lost due to accidents, as ‘ 
compared with any other phase of lost ’ 
time, strikes,- labor turnover, absenteeism, 
or anything else. .

From my experience, and)l only talk 
from my experience, and^I hope it- has 
not been nnusnal, we have been able to 
get along very nicely with labor,, and ■ its 
safety question. Now, I give you briefly 
just a pattern of organization. I will let 
the balance of it go to the questions 
relating thereto.

No. 1: Supporting the plant manage­
ment is an executive committee. It is 
made up of the management of the plant, 
the president of the local and) the various 
divisional superintendents. Each year they 
set the policy with respect to the jobs to 
be done that year and with respect to the
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Some Sources of Error in* Dust Sampling
By A- S. RICHARDSON, J. W. WARREN end W. a WILLIAMSON 

Anaconda Copper Mining Co^ Batte, Moat. ' .
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In the measurement of the concentrations 
of dust that are present in air used for the 
ventilation of mines, or other working 
places, it is recognized that the dust is not 
uniformly dispersed in- the air. Also that' 
under the same atmospheric conditions 
widely different results may. .be obtained * 
by the use of different dust sampling instrn- 
ments, and by different methods of quanti-; 
tation. In dust sampling work done by die 
writers with impingers a number of sources 
of error have been found to exist, and these 
are here described for the benefits of others 
engaged in similar work. ■

Is&pinger Sampling in a Flow of Air,
In the collection of any volume of air for 

dust sampling purposes, it is essential that 
the number of dust particles in the sample 
volume be the same before and after collec­
tion. When the air is not in motion it may 
perhaps be assumed that this condition exists 
for sampling with impingers. However, 
dust sampling in mines is often done in 
flows of air moving at fairly high velocity, 
and similar conditions exist in ducts‘Carry­
ing flows of air from dust collection hoods. 
Although nothing like, exact measurement, 
of dust conditions as yet seems possible, it 
is desirable that the methods oL sampling 
streams of air in motion should be^ com- • 
parable to those taken in still air. Smn* 
dust particles carried in a moving current 
of air possess some definite directional mo­
mentum, it is indicated that for uniformity 
of dust content, the sample volume should 
be drawn from the air stream without 
change in the. velocity and direction of flow. •

In impinger sampling work the flask must. 
necessarily be held in a vertical position and

with the tube vertical.' This means that air 
drawn from a horizontally moving, air 
stream must be deflected at right angles- to 
its ' original direction of flow., to. enter the 
tube opening.. The mothentnm ot the dust 
particles would then tend to continne them 
in motion past the tube opening; and thus 
reduce' the dust content of the sample vol­
ume. .. v/.’ , \ • ••• . .

To develop the effect of these conditions 
upon dust sampling results, some tests were 
made by taking dust samples from air mov­
ing horizontally at different vdodtiessimnl- 
•taneously with two impingers, ooe having 
the ordinary vertical tube opening at right 
angles to the, direction .of flow, .and; the 
other, being equipped with an elbow exten­
sion to bring the tube in line with the direc­
tion of flow. Two samples were also taken 
with restricted orifices placed at the elbow 
openings so as to make the velocity of air 
passing through the orifice the same as that 
of the main air stream. . 7 • . . /

Dusty air. for thuTporpose was .obtained 
by ^allowing a flow of dust, collected at a 
bog type' dost arrester, to fall at a short 
horizontal distance away from .the <inlet of 
a .blower. The. induced. flow. of, dusty, air 
was then forced, through a galvanized iron 
duct to the sampling position. Compensation 
for variations in dust collection icffidency of 
the two tmpinger instruments-Used in the 
test -.was: made by* alternating -use.'of: the 
instruments in the two •****pli"g positions.

Geometric mean diameter-of the dustpar- 
ticks was 0.65 microns with standard geo­
metric deviation 2.09,as deteriqinted by'sam- 
pies taken with an' Owens Jet:sampler With 
microscopic work done 'by ^micro-projector 
at a magnification of 10,000 diameters. - - -
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Tabulation No. 1.• . * t *
Dost Coants with Impingers Alternated in Two Sampling Positions

AkVdodtr 
ft. Fer Mia.

Hlfii Cofxrnfntiont .
IfBpjoter Noe 3 ' Impinger No. 5

Pot. A~ Pa*. B Po*. A Pa*. B

‘ Lav CaacCMntkes 
Impinger No. 3 In4pfa*er No. 5 

Po*. A Po*. B Po*. A Po*. B

. 250 802 81.9 29.9 353
250 108.0 112J3 27.9 303
250 69-2. c 802 32.0 . - 30.0
250 61.6 683 193 2S3 r' *

Average 793 853 273 301
Per Cent Variation
in Instnnment Collection 7.0 935

>■; Tabulation No. 2 ,
Dost counts for Vertical and Parallel Impinger Tube Intakes

' . Sample Dtnm at KIgbt .
Air Velocity Ancle* to Flo* ;
ft. Per Min. Imp. No. J ■■ . Imp. No. 5

' . ' PerCent
Sample* 'Prawn Parallel .; Sixfat Ancles

to Flour-' to Flow
Imp. No. 3 ' " Imp. No. 5-' Parallel to Flow

250 643 65.4 98.9
500 883 4 92.0 96.0
500 83j6 903 • f • . i' 923
750 373 , 413 - * , 91.6
750 213 223 95.6

1000 28.4 463 „ / \ 613
1000 - 173 * 27.6 623
1000 43.6 563 763
1250 153 223 ' i 70.9
1250 367 51.1 730
1500 9.96 v . , 333 29.9
1500 17.1 ' ''a 743 239
1500 34.4 ' 74.0 46.4
1500*' 5L6 •. - 1103 463
1500* 483 . 983 ^ - • , 493

*83 mm circular orifices oa impinger sampling tubes.

Cafibntxoa of Impinger Tubes
In the taking of ^ number of dost samples • 

at one time' with one instrument, it is nec­
essary that £ number' of impinger tubes be 
used^and variations in die vohsnes of air 
sampled by different tabes-under soch other­
wise identical conditions is a matter, of some 
importance. Variations in sample volume 
may occur because'of differences in sire 
and shape of the tube, particularly the size 
of the orifice from whidr the air stream is 
impinged against the. bottom of the flask.

For calibration ?b£ the tabes, it is, how­
ever, necessary to take into account'the suc­
tion pressure, or vacuum, induced by the 
pump since in the case of compressed air 
operated ejectors, it seems impossible to

obtain exact uniformity in the sire of the 
ejector orifice and this will cause some vari­
ations in the induced vacuum.

In the case of thestandard tubes not much 
variation, is -shown but in the case of mid­
get impmger tabes, there are appreciable 
differences.; \A nadmmn variation of 23 
per cent in'the volume of-air sampled may 
be noticed foi* tabes used in two different 
midget impingers and this is known to be 
mainly doe to variations m the sire of the 
orifice in the tabes supplied by the mauu- 
facturer.. Midget impinger number one is 
equipped with a hand-operated, constant 
pressure pump and Midget impinger number 
two is equipped with a hand-operated pump 
delivering constant volume at. constant speed.
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» Tabulated Na 3
Calibration Comparisons of Midget Impinger (Tubes

No. 1 Midget Impinger 
v*arooii
Gtate. : l Time
HiO , Minutes

■

Tube
No.

Volume Thro • 
GuMcter - 

Co. Ft.
Mtnometer

Reidin*
■ Volume of 

liquid OC

Flow thru 
Tube 

C.F.M.

1 1.0 , 121 125 1 '9.48 10 0.1058
2 1.0 11.75 125 240 c. . 10 21191
3 , , 1.0 1175 125j 244 10 21186
4 . 1.0 11.80 125’ 778 10 0.f374

Na 2
!a

Tube
No.

.Volume Thro 
f Gu Meter 
V^Cu. Ft. •

Msnomcter
Readier

HtO
Time__ - -MunSQ •

Volume of 
liquid OC

Flow thro 
Tube 

CJFJL
5 L0 107 236 15 0.1573
6 1.0 13.6 730 15 21344
7 1.0. 13.0 7.68 15 * 21300
8 1.0 103 670 15 03492

Tabulation Na 4 • .,
Calibration Comparisons of Standard Impinger Tabes

No. ^Standard Impinger
Tube
No.

Volume Thro
Gu Meter ■

Cu. Ft. />

• i. x
ftsnocneter

HiO
Time

Minutes

Volume 
CoUectin* 

Medium C.C.

Flew thru Tube
CJM.

1 5.0 372 ■ .■''(■ 474 75 LOSS
2 5.0 ... 452 474 75 cl.055
3? 5.0 - 325 475 75 1.0S3
4 • 5.0 324 4745 75 L054

■'5j * 5.0 321 . 477 75 1J04S
6.' 5j0 326 4775 75 L0C
7 5.0 324 474 75 L055
8 5.0 321 . v476 75 LQS0
9 • 5.0 36.0 4765.. 75 L049

10 5.0 39.6 472 75 -L058 •
D s.o 423 . 475 - 75 1.053

* Na 5 Standard Impinger ■■ '
1 . 5.0 322 2165 • 75 '• r, 2967
2 5.0 423 215 75 2971
3 5.0 222 216 75 2969
4 5.0 33.0 218 75 2965c
5 20 328 2145 75 2972.
6 20 29.1 2125 - ■ 75 * 297S
7 5.0 329 217 75 2966 ■
8 5.0 313 5.17% • “ -75.. >2966:;
9 5.0 • 317 2145 - 75 - a972 -

10 5.0 343 2125 75 2975'
D 5.0 363 219 75 2963
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• Effect of Dirty Glassware 
'Tiilejthe effect of the presence of dirt 

c glassware -used in dust determination 
work is so obvious that in most cases no 
iflastration.of its importance is needed, it 
is believed, that there are some fairly com* 
man practices in " which lade of adequate 
cleanliness has an appreciable effect c upon 
the results obtained. These are related 
mainly to the cleaning of the impinger tubes 
and counting cells. 1 q °

In the flow, of dusty air through an im­
pinger tube, the increased veloaty of air 
motion at the approach to the orifice causes 
a reduction of pressure which, with the 
accompanying cooling effect caused by evap­
oration of the collecting fluid in the flask, 
causes a lowering in the temperature of the

air stream and ai consequent deposition of 
dust on the inside of the tube. Being difficult 
of access, this inside tube surface is often 
given only insufficient cleaning as by hand 
with the use of a pipe deaner or tapered 
brush. -

The following tabulation shows, for four 
different samples, the effect upon dust 
counts of placing^ poorly cleaned impinger 
tube in a flask with the usual quantity of 
collecting fluid and then briefly, shaking-, the 
flask by hand.

A method of deaning the tubes, both 
standard and midget that has-given satis­
factory results includes a replaceable fibre 
brush held in a metal shaft that, is rotated 
by the motor of an dectric erasing marftinc, 
having a friction grip. ' '

Tabulation No. 5 
Data Dirty Impinger Tubes

Dust count in 5 Fields before insertion 
of Impinger tube or ..Control Count------,,2 2 2 2 2 : 2 2 2

Dust count in 5 Fidds after insertion 
of Impinger tube and shaking------------ 38 95 32 56 30 112 38 122

Net-increase in Count in 5 Fidds-------- 36 93: 30 54 28 110 36 120
• * * %

Depth of Counting CeOs and Effect of 
Settling Tune

At the present time a wide variety of cells 
of different design are used to contain the 
portion: of sample collected for counting. A 
common. defect in the Sedgewick-Rafter 
type is failure to closely seal the comers of 
vertical containing strips or walls, with the 
result that leakage or the evaporation of 
alcohol causes the formation of. air bubbles 
that interfere with counting. Corners of the 
cell are also difficult to dean. These defects 
are well recognized but it is perhaps not so 
well recognized that appreciable variations 
in the depth of cells also occur. In the case 
' 11 cells received from a supply .bouse 

—jc variation in depth,1 as determined by 
microscope and micrometer was from 0.945 
nun. to 1.195 nun. _ P ..

A cdl that has been found to give good 
7 ^results is made with the use of a brass ring 

wlth/mt juv r+mmt. noon a bate of

non-corrosive glass and covered wtih a 
coverslip 1 nun. thick. The brass ring is ’ 
38 rn-m outride diameter, 29 nun. inside 
diameter and is machined to exactly 1 nun. 
in thickness. The glass base is 75 nun. 
long, 38 sun. wide and 3 nun. thick. The 
coverslip is 38 nun. square and 1 nun. 
thick. Since all component parts are sep­
arated for washing and deaning, there are 
no surfaces that are not easily cleaned.- An 
essential piece of equipment for brushing, 
cell surfaces free of air-borne dust before'] 
filling with sample fluid is a good carats 
hair brush.

An illustration of the effect upon dost 
counts , of variations in the . depth of-cells 
is shown in Tabulation number five, which 
shows the counts obtained from two dif­
ferent portions of the same samples when 
counted in two different cells. Cell number 
five bad an average depth of 0.87 nun. and 
Cell number tlx had an average depth of
1.13 nun.
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‘ Tabulation No, 6
Variable Cell Depth

33rd National Safety Congress, 1944

Cell No. 5_0.0344* = 087 m.m. Ratio No. 5 to No. 6 = 1 to 1.3
Cdl No. 60.0445' = 1.13 m.m. Cell No. 6 = 3096 deeper than Cell No. S

Sample N""1^ 1 2 3 - 4 .
. Total 
- M

CeU Number 5 6 5 6 5 6 5 6 5 6

Fidd Concentration_____ 354 472 308 352 (401 262 360 r\1276 1599

Calculated Concentration 
at 1 m.m. depth 407 417 354 324 404 355 301 318 1467 1415

Ratio Concentration 
in CdL _ 1.0 1.33 to ■ C). '

L19 U0 1.14 ‘ 1J> 117 UO 126

Increase Cdl No. 6 over
Cdl No. 5 in percentage

•7 •
33 19

o
14 * 37 26

Tabulation number seven, below, shows 
the counts obtained from different^jportipos 
of- the same sample when counted in^fiye 
different circular cells of. the type preri- 
ously described.

Tabulation No.' 7 -
Cdl No. - 1 2 3 4 5 Avg.
Count_____ 376 405 370 386 390 385

When, as is required for accurate results, . 
two counting cells are filled from each sam­
ple flask, it is‘necessary that an interval of 
time be allowed to dapse between the filling 
of the first and second. cell; so that , the 
settling time before the start of the count 
be the same -for .both cells.,.In general, it
iswdT recognized., that’.increased settling
time causes a larger count but it may not be 
so well. understood. how; much the results- 
are affected by this mflnence. c - .

Tabulation number eight shows the effect 
upon. dust .count of allowing-.the; settling 
time to increase from 2S to 35 minutes.

Tabulation No. 8
Effect of Increasing Settling Time from 

. 2$ minutes to .35 tnhmtes ^

Goootat 
29 min.

, Sftrtrnc

•(Jr .
Goant st 

. 99 ob. . 
Settling

Inatnss
.. in ' . ,
10 min.

Intiww
, . in .

9 min.

% bame is < 
min.-from 
29 min.,-

14 15 1 JS 3A

18 23 o 5* . t'' 25 119 ''

.y 42 9 *.<45 '' - 116

38 48 - 10 V; si) lii
•■(•'52 - , 9 (• <4S 105

54 ' ■ 71--* • ’ 17-' • &5 ‘ 118• . •»
.'•55 •' -62 c 7 . 15 ... 6.4

61> . 75 - .14. v . 7.0 , ; 'u'jts.'
: ..." I

i« .:



Petroleum Section

Executive Committee 1944-1945 .
General Chairman—John G Askav, The Ohio Oil Co, Findlay, Ohio.
Vice-Chairman for Production—D. Ai Rlemic, Stanolind Oil & Gas Co, Tulsa, Olda. 
Vice-Chairman for Marketing—George A. Lexander, Socony-Vacuum Oil ..Ca, Inc., 

East Boston, .Mass. — •• ....
Vice-Chairman for Pipelines—W. I. Kent, Magnolia'Petroleum Co, Dallas, Texas. 
Vice-Chairman for Manufacturing—A. J. Gorand, Sun Oil Co, Philadelphia, Pal 
Secretary—D. V. Stroop, Amrrirah Prtroleam Institute. New York, N. Y.
News'Letter Editor—W. K. Branr-v; Standard OiTCo. (Ohio), Toledo, Ohio.
Associate Editor—C, R. Slices, Insurers Indemnity & Insurance Go, Tulsa, Okla.
Contest and Statistics Committee Chairman—J. WilLaed Lord, The Atlantic Refining Co, 
^Philadelphia, Pa. r:

Engineering Committee Chairman—L. F. Knox, General Petroleum Corp. of California, 
Los Angeles, Calif. j-

Health Committee Chairman—Ds. R. W. Pipkin, Humble* Oil & Refining Co, Baytown, 
Texas. v ; . ' ' " ’ •'

Industrial Data Sheet Committee Chairman—-W» A. Allred, Lone Star Gas System, Dallas,

j-the~Job Safety Committee Chairman—Roy S. Bqnsib. Standard Oil Co. (N. J.), New 
. York, N. Y. . . * - ■, ... .
Program Committee—The Vice-Chairmen constitute the Program'Committee. ( 4
Visual Education Committee Chairman—Frank Harrison, Pure Oil Co, Chicago, I1L 
Atlantic Division .Chairman—P. J. Jolly, The Texas Co- New Yfcrk, N. Y.
Great Lakes Division Chairman—Jos. C Bernd, Sinclair Refining Co, East Chicago, Ind. 
Gulf Coast Division Chairman—Crymes Pittman, United Gas Pipe Line Co, Shreveport, 
LaQ' . v ; ' ; • • o

MidContment Division Chairman—C R. Suger, Insurers Indemnity & Insurance Co, 
Tulsa, Okla.! . / O _ . .

Hew England. Division Chairman—E. L. Bicknell, Gties Service Oil Co^-Bcamtree, Mass. 
Pacific: Coast,Division Chairman—W. N. Young, Shell Oil Co, San Francisco, Calif/ 
Staff. Representative—J. K. Skipton, National Safety Cqpndl, Inc, Chicago, HL 
Part General Chairmen— .
„ R. W. Black, Standard Oil Co. (N. J.), Elizabeth, N. J. 4 

H. W. Boggess, Sinclair Prairie Oil Co, Tulsa, Olcla. • '
Roy S. Bqnsib. Standard Oil Co. (Ni.J.), New York, N. Y.
K. W. Bkexland, Looe Star Gas Co, Dallas, Texas.

*J. H. Brown, Tide Water Associated 03 Co, New York, N. Y.
R. E.1 Donovan, Standard Oil Co. of Calif, San Francisco, Calif. v 
G L. Hightower, United Gas Pipe Line Co, Shreveport, La.
F. R. McLean, White Star Div, Socony-Vacuufn Oil Co, Inc, Detroit, Mich.

■ *H. T. Market, Phillips Petroleum Co, Bartlesville, Okla.
Chas. A. MiLLEx/The Texas Co, Houston, Texas.
J. L. RisinCer, Socony-Vacinim 03 Co, Inc, New York, N. Y.

■ R. B. Roaper, Humble 03 & Refining Co, Houston, Texas. .
G W. Smith, Standard 03 Co. (Ind.), Clucago, I1L '•

’ D. J. WALLACE, S'mdair Prairie Oil Co, Tulsa, Okla. •
*Oa Military Lcrr< - .

O
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Power Section

: Executive Committee 1944-1945 '
General Chairmbn—Louis Bokaks, Liberty. Mutual Insurance Co, Boston, Mass. 
Viec-Ckairman—C A. DsMonge, Kelsey Hayes Wheel Co, Detroit, Mich.
Hews Letter. Committee—Wit L. Maxserles (Chairman), Douglas Aircraft Co, Inc,
; Part Ridge, IIL • c . ' r
> Gsaxt F. Shay, Mills Industries; Inc, Chicago, 111.
Engineering Committee—E. C Wooowabd -(Chairman), Illinois Institute of Technology,

■ p c . , ■
- .Rudolph Jacobs, Edison General Electric ^Appliance Co, Chicago, 111.
Health Committee—Os. R. J. DzMotie (Chairman), Pullman-Standard Car Manufactur­

ing Co, Pnllman, Chicago, DL
: Da. Edwaxd J. Schowauzs; Western Electric Col, Inc, Hawthorne Works, Chicago,

in..--^;,A- ■*; 'O 'J .
tndnstrial Data Sheet Committee—Bl E. Claek (Chairman), Kropp Forge Co., Chicago, 111.
~ L. B- McAixi^raL Aluminum Company of America, Brookfield, BL 
Membership- Committee—Gzotcs Widua (Chairman), National Committee for the Con- 

serration of Manpower in .War Industries; U. S. Dept. of Labor, Chicago, DL 
v A. J. IjkwazHCz;.AixKriSS^»q^x>g & Socket Col, Pontiac, Midi.
Program CommttUe~:-^{pL\Gitrxfeoot>.x (Chairman), Western Electric Co, Inc, Haw­

thorne. Works. Chkago,Hyi- ^lr^ . •,
O. L. Btxsi^ .Dodge-Gucago Plant, Chrysler Corp, Chicago, III.
LsoxAtD Cole, .Crane Co, Chicago, IIL- . '

Safety Instruction Card Committee—E» EL Gseehe (Chairman); Timken Roller Bearing 
Co., Canton, Ohio. :

J. R. QTKxxtv, General Electric X-Ray Corp, Chicago, IIL •
. Paul WnresoK, R.G.LeTournean, Inc, Peoria, DL 

Statistics Committee—"WfixiAH J; ■ McCheswet (Chairman), Scoville Manufacturing Co, 
^ Waterbary, Cckm. • . .

W. G. Hocrnrc, Westdox, Div. of General Time Instruments Corp, La Salle, DL 
Off~the~Job Committee—M. R. Kkaxtz (Chairman), Stewart Warner Corp^-Chicago, DL 

W. J; Mtnrrao; Elastic JStop Nnt Corp. of America, Lincoln, Nebr. -
Members-ct-Large— w . '

*W. C Baxo, Fry,‘Lawson & Co, Chicago, DL" .
*G- H. Bnrrr, Western Electric Co, Inc, Hawthorne Works, Chicago, DL 1
*W. J. Graves, Michigan Mutual liability Co, Detroit, Midi.

- *H. C. Howsajc, Hubbard Spool Co, Chicago, DL '
■ *P. J. Huirm, Motor ,Whed. Corp, Fanning, Mich

G. A.- KbzcHEH mum, Dominion Forge . & Stamping Co, Ltd, Wallcerville, Ont, 
... ' Canada. . • • • . ' ^ . ' '

1 D. A. Mocaz, Western Electric Co, Inc, Hawthorne Works, Chicago, ID. ’
*T. O. Mzxsxza,'American Can Co, Chicago, DL
*V. G. PnraxTOir, General Electric Co, West Lynn, Mass.
•B. E. Rocxhott, Detroit. Sted Products Co., Detroit, Mich.
*E. G Schulzxs, Jx, C Hager & Sons Hinge Mfg. Co, St Louis, Mo.
*S. H. Slayscaxes, Fairbanks Morse & Co,-Beloit, Wis.
*EL J. Waixhah, Chicago District, American Brake Shoe Co, Chicago, IU.
*M. R.Zeld*v' Edison ‘General Electric Appliance Co, Inc, Chicago, DL 

Staff .Consultant-^- B.A. GxAmcza, National Safety CouncH, Inc, Chicago, IIL
'hit Gnxff 1 Ouhrran - _ - . .



Rubber Section

Executive Committee 1944-1945
Central Chairman—Paul Vah Cizzr, Van Qeef Bros, Chicago, 111.

Vice-Chairman in Charge of Program—J. E. Lovas, U. S. Rubber Co, Passaic, N. J. 

Secretary—ItaLAKD Kastttj, U. S. .Rubber Co, New York, N. Y.

Scats Letter Editor—Stanley Wjucht, Inland Mfg. Div, General Motors Corp, Dayton,
. Ohio. - ’ ^ • ,

. • - ' .■ ■ * • ,
Engineering Committee—Thomas H.,Boyd (Chairman), The Manhattan Rubber Mfg. Div,
1 JUybestos-Mjmhattan, Inc* Passaic/N. J. .
• Gtxx D. Otoss, The Firestone Tire & Rubber Co, Akron," Ohio.
• o " ' ■ #
Health Committee—Dt. J. Newton Shulxy (Chairman), Arrow Mutual Liability In-

'ranee Co, Chestnut Hill, Mass. :.
Fkraaicx W. Sands, U: S. Rubber Co, New York, N. Y. •
Waitoi WAairat, The Firestone Tire & Rubber Co, Akron, Ohio. ,

Membership Committee—Ri M. Wnvn (Chairman), The Dayton Rubber Manufacturing
Co, Dayton, Ohio. '

. • • * . • ■ •

Publicity Committee—G. A. Balzessen (Chairman), Rubber Reserve Co, Port Neches, 
Texas. ' ■ v

Statistics Committee—H. L.- Anpeiws (Chairman), The Firestone Tire &*Ilubber Co, 
Akron, Ohio . . •

Members-ct-Large— - . .'
*E. W- Becr. U. S. Rubber Co, New York, N. Y.

. . *R- A. Bullock, 'Cordnroy Rubber Co, Grand Rapids, Mich.
•Ralph S. Fakicum, U. S. Rubber Co, Detroit, Mich.

• *OtmjrIfop*nts, U. S. Rubber Co, Providence, R. L ..
*C F~H<*an, Arrow Mutual Liability Insurance Co, Chestnut Hill, Mass.
*J.,M. Kzmocan, U. S. Rubber Reclaiming Co, Buffalo, N. Y. 

r W. H. MacKay, Dunlop Tire & Rubber Corp, Buffalo, N. Y.
•R. W. Moasa, The Firestooe Tire^ Rubber Co, Akron, Ohio .

S-;: *WALT»ScHNEnai; The B. F. Goodrich Co, Akron, Ohio .
Staff Consultant—F. A. Vak Atta, National Safety Council, Inc, Chicago, I1L
*PMt Gtatnl'Cbidmwa , . '
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Alphabetical Listof Exhibitors of Industrial Safety Equipment

Aetm CasoBltj, A Stirety CoL, Hkrtford, Cotm.
, InsuranceUnderwriters. • • <•.* . .
American Abcesive: Metals Co, Irvington, N. J. '

Safety Treads,AbrashrePaints.
American Alhrfi Co, Inc, Buffalo, K. Y..
'• Industrial (Safety and Fife Protection Equipment.
AmericmvLaFnmco-PcaiBite Coepti;KJndm, H. Y.

Fire Proteetiof^EqttijpaMfi^\ - :
• American Kit TqJifcp.- "■ , . . ■

Safety Mattings and SiritcftDoard Matting*. '
American Optical Co, 8outhbcid«e, Ha»a. .

Industrial Safety Goggles, Respiratory Devices, andjPiftrteqthre Clothing.
American Safety Tank Co,, Kaunas Cfty.Mb.

Safety Fuel Tanks for Thicks, o.
Ampeo Metal,Inc^kOwankoe, Wb.

Beryllium-Copper Non-Sparking Safety Tools.
Automatic Canteen Co. of America, Chicago, m.

Food Services. •. ■

Btuach k Lotah Optical Co*' Rochester, N. Y. .•
Safety-Lenses and Goggles.' - ■.

: Bear Mann fact oring Cow Bock Island, HL * •. . . , • .
Kotor Vehicle Inspection and Correction Equipment; Static and - 

Dy-Nimic Balancing Machines. . ;, ry ' '
/Berv|«min;1ttectric:Mfg. Co4 l>esPlaines, PL . _ ^

Industrial' lighting Equipment; Call and Warning Devices;
Punch Press Safety Device Equipment . / . .. . ^ . •

BoyerCastpbeS Col, Detroit, IGch. ‘
Face Shields, Welding Helmets, Safety Tongs, Grinder Guards, Inspection Lights, 

Protective Clothing. • <
John E. Breck, Inc, Springfield, Musa.

Protective Creams, and Hand Cleaner. ( •
Brown Shoe Cos Chicago, HL . ;

Safety Shoes.
R. H. Buhrke Co, Chicago, EL i) . . ;

Safety Equipment and Allied Products for Constructioh and Maintenance. Work.
IL D. Bullard Co, San FrundsavGaL . ' •.

Safety Equipment :
Burroughs, WeHcome k Co. (UJ!LA.) New York, N. Y.

First Aid Equipment

607
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Carbisulpboil Co., Dallas, Tex. .
\ Antiseptic Emulsion, Ointment, Liquid Soap.
Cardox Corp, Chicago, m. '

Fire Extinguishing Systems, Fire Trucks, and Mobile Extinguishing Equipnlfcnt. 
Cdanese Celluloid CorpL, New York,N. Y. . ,

Plastics for Safety Devices. .
A. B. Chance Co, Centralis, Mo. S

Live Line Maintenance Tools and Equipment.
Chicago EyC'Shield Col, Chicago, HL 

Head and Eye Protective Equipment 
Columbos-McKirtnoa ChainCorp, Tcnawanda, N. Y.

Chain and Chain Hoists. •. ' .
C-O-Two Fire Equip. Co, Newark, N. J.

Carbon Dioxide Fire Extinguishers, Hose Units, Manual-Automatic Systems, 
Smoke Detecting Systems.

Davis Emergency Equip. Co, Inc, Newark, N. J. .
Respiratory Protection. Combustible Gas Indicators, General Safety and 
_First Aid Equipment. : • ’ '

Dickson Safety Products Co, Los Angele*,CaL 
Personal Protective Equipment •

Dioool Co,Kalam*xoo, Mich.
Ointment, Protective Creams, Salt Tablets.

DodCson Corp, Detroit, Mich. .
Industrial Head and Eye Protection.

C. B. Dolge Co, Westport, Conn. - .
Fungicides, Protective Creams, Skin Cleaner, Cutting Oil Germicides.

Dugas Engineering Cot, Marinette, WIs.
Fire Protection Equipment 

Dunn Products, Chicago, UL
Industrial Protective Clothing Made from Rubber. Asbestos Cloth and Leather.

. Duo-Safety Ladder Corp, Oshkosh, WIs?
Safety and Fire:Ladders, Ladder. Shoes.

E. L du Pont de Nemours ft Co, Inc, Wilcamgtoc, Deli' - - - ■ ■'
Hand Protective Creams, Industrial Hand Creams, Neoprene Products,1 Rayon Yam.

E. ft J. Manufacturing Co, Philadelphia, Pa.
Resuscitator Inhalator and Aspirator.

Elliott Service Cd, New York, N. Y.
Foremanship Training Material, Bulletin Board Displays on Safety,

Quality^aiftTWaste; Suggestion Systems:
J. H. E^rfsdiTX^Cambridge, Mass. > ; .

Autoroaticr Resuscitation and RespirationEquipment

Finnell System, Inc, Elkhart, Ind.
Floor-Care Machines and Floor Treatments.

Franklin Research’Co, Philadelphia, Pa. .
Anti-Skid Floor Maintenance Materials. (

General-Detroit Corp, Detroit, Mich.
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Goodyear Tire' ft Robber Co* Akron* O.
Kon-Slip Surfacing Materials.

Holcomb Safety Garment Ox* Chicago* HL . . :
Protective Qothing Made of Asbestos, Leather and Fire-Proofed Dock. 

Hollywood Turban Products Co, Chicago, HL‘
Protective Headwear for Women Industrial Workers.

Hynson* Wesfccott ft Dunning* Inc.* Baltimore* Md.
Mercnrochrome and Thantis Lozenges.

Industrial Gloves Ox, Danville* HL . / .
Protective Qothing; Gloves, Mittens* Headguards* Leggings*: Flam^-Proof Suits. 

International Cenacotton Prodncts Col* Chicago* HL 
Menstruation Materials for Women in Industry.

International Shoe Ox, St. Lonis* Mo.
Safe^r Shoes.

Iron Age Dhr* H. Childa ft Ox, Inc, Pittsburgh, Pa.
Safety Shoes.

C. Walker Jones Ox* Philadelphia, Pa.
Industrial Knitted Specialties, Protective Qothing. -

Junkin Safety Appliance Ox* Louisville, Ky.
Safety Guards for Punch Presses, Splint Type Stretchers. "

Justrite Mianwfw#MpI«»y Ca j WiU,|n Til- ■ '
Safety Cans, Safety Flashlights, Electric Lanterns.

Karel First Aid Supply Co* Chicago, HL 
Industrial Hospital Supplies, First Aid Supplies.

Keystone View Co* MeodvQle* Pa.
Industrial Vision Tests.

Walts? Kidds ft Ox, New York, N. Y.
Fire Prevention an£ Extinguishing Equipment and Systems.

KimhanBafety Products Co*Ckvshrid*0. .
Protective dothing* .Gloves and Goggles^ • .

Kleer-Vn Prodncts Co* Newark, N. J. _
Safety Caps, Hair Guards, Arm Guards* Aprons.

Walter G. Legge Co*Inc* New York; N. Y., -
Non-Slip Floor Polishes and Treatment* Non-Sparldng Floor Treatment.

Lehigh Safety Shoe Co* In^ Allentown* Pa.
Safety Shoes and Robber Boots..

Lim Chemical Corp^ Chkago*'HL '­
Soaps* Cleaning Compounds, Disinfectants* Insecticides Deodorants* ' 

Maintenance Supplies. ’
Lightfoot Schnlx Ox* New York, N. Y.

Powdered Hand Soap for Industrial Use.
Loca Mfg. Co* Ihc*? In<Banapolis* In&. . . .  

Blow Guns, Spraying and Qeaning Guns* Water’ Savers......

MacWhyte Co* Kenosha* Wia.
Wire Rope and Wire Rope SEngs.

Thom MeAn Safety Shoe Co* New York* N. Y.
Safety Shoes.

Safety Exposition Exhibitors
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B. F. McDonald Col, Los Angeles, Cal.
Indus trial Safety Equipment.

Medical Supply Co, Chicago, DL 
- First Aid Kits and Supplies. '
MeQt-Blumberg Cocp^ New Holstein, Wk '

Safety tine Markers for Roads, Streets/ Airporti^amL'IndUs trial Plants; 
Metropolitan Life Insurance C^ New York;1 N; Yl ,Xj""1 ''

Life, Health, Accident, Annuities and Group Insurance* v 
Melflex Products, Akron, O. ' "" \

Flooring Materials, Treads and Standing Mats.
MUborn Cot, Detroit, Mich. . .

Protective Creams and Plastic Safety Clothing; "
Mine Safety Appliances Cot, Pittsburgh; Pa/'1 ' •'"

Safety Equipment for Personal and Plant Protection;' ■
K R. Moore Co^ Chicago, HL ''

Work Clothes for Women.

National Safety Council, Inc., Chicago, IDL 
Services and Material for Safety Education. ,, , ^

National Socifcty for the Prevention of »BKndncsa, , New Yock, .N.--Y.., 
■>-^3onservation and Utilization of Eyesight in-Industry.;,
_ ■ 'V;:/-' r:> T

J0il-Dri Co. of America, Chicago, HL 
; Oil and Grease Absorbent , •

Onox, Irtc, San Francisco, CaL 
Athlete’s Foot Preventive.

G. H. Packwood Mfg. Co, St Louis, Mo.
Sldn Cleansers, Soap Dispensers, Cleansing Cream.

Patent Scaffolding Co, Chicago, DL ' -■
Safety Ladders, Scaffolding and.Work. Staqds,

Piaster Mfg. Ca, Newark^N. J. . ,
Maintained Air Pressure Liquid Fire Extinguish 

Protectoaeal Cot, Chicago, 23L . ’
Safety Devices for Hazardous Liquids. :( .

/Pyrene Mfg. Ccfc, Newark, N. J. 
v Fire Extinguishers, Compounds and Svstwm.

Rose Mfg. Cot, Denver, Colo. 
Industrial Safety Equipment

Safety Clothing ft Equipment (&, Cleveland, O.
Industrial Safety Equipment ..

Safety Engineering; New York, N. Y.
Publishers, Safety Enginefcring^fagazine. 

Safety First Shoe Co, HoOistod, Mass.
Safety Shoes.

W. H. 8aHsbury ft Cot, Chicago, IIL
Linemen’s Rubber Protective- Equipment /

A. Schrader's Son, Brooklyn, N. Y. , .:
T)w.... ^
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SeQstrom Mfg. C<x, Chicago, HL 
. Face and Eye. Protective Equipment.

Spencer Turbine Co, Hertford, Cocm.
Industrial Vacuum Cleaners and Dust Collecting Equipment

Standard Safety Equipment Coi, Chicago, HL = .
Personal Safety Protective Equipment 

StepanCbeuricalCoi,Chicago,IIL ‘
. Skin 'Cleanser.; :

Stone home Signs, Inc, Denver, Colo.
Accident Prevention Signs. "

IOC oulXM UXf xittSuOTgOy rt.
> . Personal. Protective Eqnipment 
Sugar. Beets Products Co£ Saginaw, Mich.

Skin Cleanser and Cleaner; Non-Slip Floor Treatment
Surty Mfg. Coi,"Inc,Chicago, DL .

Safety Appliances for Machines and Underfoot Hazards.
r\ •••• •• •• . "

G. H. Tennant Coe, Minneapolis, Mm .
Floor Cleaning Machines, Floor Seal and'FToor Wax.

Trimoot Mf g. Gx, Roxbcry (Boston), Mass.
Forged Sted Safety Tools.

- . • • •

United States Army, Washington, D. C.
U. S..18afety^8#^|o££d^ Kansas City, Mo.

Indnstrial Salt^rKpupment. . ■ r

:-Wagner Electnc usp, dnoldyn, N. Y.
Indnstrial-Hydranlic Brakes. .

Wahlert Products Cocp^ Brooklyn, N. Y.
Industrial Safety, and Fire Equipment 

Watrhrmoket Optical Co, Inc, Providence; R. L 
Indnstrial Safety Goggles. . * ‘

Waveriy'Petroleom Prbdncta Co, Philadelphia, Pa.
Oil Absorption Material.

Weaver,Mfg. Gx, Chicago, UL .
Automatic Brake Testers "Safety Lanes.**

West Disinfecting Co, Looglsknd City, N. Y. ^
Personal Protection Safeguards and Plant Sanitation Products.

F. H. Whieeler Mfg. Gx; Chicago, UL 
Protective AppaxaL ...^

Willson Prbdurta, In^ Bmding, Pa.
Personal Protective Equipment, Instruments.
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Safety Council, Inc.

.••r' A *

W. F. Brown, Safety Engineer, Consolidated Edison Co. of N. Y., 
New Yprlc, N. Y. ly

W. Graham Cole, Asst Secretary, MetrooolitairXife Insurance Gx, 
New York, N. Y. ‘ •

G. O. Griffin, Safety Director, Drav^C^vPittsburgh,-Fa.
E S. Miner, Safety Engineer, American Telephone 9cTelegraph Gx, 

New York, N. Y. . . - .
J. L. Risincer, Safety Supervisor, Socony*Vacnum Oil Gx, New 

York, N. Y. ' "
Lt. Col. R. G Stratton, Office of Chief of Ordnance, Safety and 

Security Branch, Chicago, 111.

HONORARY MEMBERS
Association of Iron and Steel Engineers 
Robert W. Campbell 
Lew R. Palmer *
W. H. Cameron *
William A. Irvin 
John Stilwell

PAST PRESIDENTS
Robert W. Campbell 1 Charles B. Scott*
Arthur T* Morey* 
Lew R. Palmer 
David Van Schaacr* 
Ralph C Richards* ’ 
C P. Tolman ^
Arthur H. YouNd 
Marcus A. Dow 
Lewis A. De Bums 
C B. Auel*

Walter Gu King - 
Homer E Niese* .
Col. Henry A. Rzhinczi
C. E PcrriBONX ‘
C W. Bercqutst ’
J..I. Banash v 
John E Long 
Dr. C H. Watson 

. D. D..Fennell■ . ./ . i, .j ■ . • . .
John Snxwm.
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Commercial Vehicle Section

. Executive Committee 1944-945
General Ckatnnan—W.- Ro«xr Smith, Mgr, Personnel & Insurance, Scott Bros., Inc, 

1000 South Broad St,, Philadelphia, Pa. </: (­

Standing Committee Chairmen— .
Program—A. N. Bxiox, General Safety Dir, The Greyhoond Corp, Board of-Trade 

Bldg, Chicago, HL " ..
Contest—J. A. feanJHC, Dir, Safety fie Personnel, Olson Transportation Co., 2222 So. 

Western Ave, Chicago, 111.
Driver Award—W. L. Fxicox, Safety fit Traffic Dir, Fred Olson fit Son Motor Service 

Co, 4724 W. Walton St, Chicago 51, III •
, Membership-^H. D. ScHurtx, Safety Dir, Auto-Owners Insurance Co, 615 N. 

Capitol Ave, Lansing; Mich. . ''

Central-Region—EL J. Emoxd (Chairman),-Dir, Automotive Safety, Armour fit Co, 
Union Stock Yards, Chicago 9,111. . .

J. A.. Ausrcxx, Owner, Austgen Express it Storage Co, 274 W. 16th St, Chicago 
Heights, ID. • •

H. H. Gonr, Safety Dir, Mistletoe Express Service, 10 N. W. Fifth St, Oklahoma 
City, Olda.

J. P. McLaochux, Personnel Mgr, United Parcel Service of Illinois, Inc, 401 N. 
Ogden Ave, Chicago 22, IIL .

• J. L. Wehkeyu, Erig. of Traffic and Safety, Wayne County Road Commissioners. 
3800 Barium Tower, Detroit 26, Mich. '

Eastern-Region—J. R. Lewis (Chairman), Dir, Dept, of Safety & Personnel, The David- 
• son Transfer & Stonge Co, 6201 Philadelphia Road, Baltimore 3, Md. .; .

A. A.'Axxmuus,- Sept, Engineering & Inspection Dept, Hartford Accident & Indem­
nity Co, 110 Williams St, New York 7, N. Y. - ^

B. A. Rrxxotns, Safety Dir, Virginia Stage Lines, Inc, 4th fit Water St, Charlottes­
, viBe, Va. •'-// v ■ • ...

R. G. Jastex, Senior Safety Eng, Navy Dept, Shore Establishment Div, 20tty fit D.
Sts, N. W, Washington 2S, D. C .

S. R- Kaixws, Safety Eng, Baltimore Transfer Co, Monument fit Forrest Sts,
Baltimore, Mi ■

Southeastern Region—J. E. Stott (Chairman), Safety Dir, Georgia Power Co, Electric 
Bldg, Atlanta, Ga. ^

H.' It ClavtOx, Standardization Eng., Memphis Light, Gas & Water Division, P. O. 
Box 421, Memphis, Term. . .

H. C.‘Cox; Dir. of Safety, Carolina Coach Co,_P. O. Box 159f, Raleigh, N. C 
G. H. Lamm, Dir, Safety & Personnel, McLean Trucking Co, Box 213, Winston 

. . Salem, N. C. . . . ^ ■ ' • . .
F. W. Waltex, Traffic. Mgr;; trescent Operations, 920 WHihcr Ave, Anniston, Ala.
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W^sUtyC^gion-rrtCiO. TaNEa^( Chairman); Safety pjri.UmftjtlJPagi^
- Mtedicil-ArfsJHdgv'Tacomai Washi A.X JO l£5$ i- J;

H. J. Bischoff, Pres^ Southern California. Freight lines, 1121 Mateo St, LosAngries, 
Calif. • • . ‘ . * «• • ‘ ; .

C D. Calkins, Dir. of Safety, Pacific Motor Trucking Gx, 65 Market St, San Fran­
cisco 5, Calif. . r k v •

E. L. Hamm, Mgr^ V^iiaihu- Chlms”* Safety D^Cbfis6&iated Frcigbtways, Inc, 
2029 N. W. Quiraby St, Portland, Oregon. ‘ . ; /

J. A. Lathsop, Safety Stxpvr., Oregon Motor. Stages, 506 Si W.- Mm..St,.Fortiand J, 
Oregon. . :.-v. tvt'H *’

Secretary—Paul H. Coburn, Fleet Safety Eng., National Safety: Gounci], Inc; 20 N. 
Wacker Drive, Chicago 6, I1L ' • : .; •" /. -ii

Immediate Past Chairman—W. F. Brown, Safety Dir., Consolidated Edison . Co. of N. Y., 
Inc, 4 Irving Place, New York 3^N^Y>* . ’ ’, _y/.; .

Counselors—R. C Haven, Safety Eng., Continental" Baking' Co,’630' Fifth Are^ New 
York20, N. Y. ' • • -.s .

T. B. Johnson, Supt of Delivery, Marshall Field &;Gx,( 601 N. P^ ^XSiicago, HL 
J. W. Loin, Safety Eng., Atlantic Refining Co, 3144'Pastyudc'Xvt^Phtfc^pki*, Pa.. 
C G. Mmgan; Jk, Mgrn Dir. of Operations,*American ^Trucking Aaacchkldn^Inc, 

1424—16th St, N. W„ Washington, D. G. ’•») .
A. E. Niyhart, Administrative Head, Instfarteof Public Sdfetjr, The Pennsylvania 

State College, State College, Pa. ’ ! M T .
G. R. Wellington, Chief, Section of Safety, Bureau of Motor Carriers, ‘ Interstate 

Commerce Commission, Washington 25, D. G ' . . < r
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dm:i [BITION HALL—SHERMAN HOTEL

Alphabetical List of Exhibitors of Industrial Safety Equipment

Aetna Casualty A. 8uraty Co, Hartford, Coon. '
Insurance Underwriters.

American Abcadw lfetals Cow Irvington, N. J.
Safety Treads, Abrasive Paints.

American AHeafe Co, Inc* Buffalo, N. Y.
Industrial Safety and Fire Protection Equipment 

American-LaFrance-Foamite Corp^Rhnira, N. Y.
Fire Protection Equipment 

American Mat Cocp^ Toledo^ O, .
Safety Mattings and Switchboard Mattings.

American Optical Co, Soctfabridge, Maas. • , .
Indnstrial Safety Goggles, Respiratory Devices, and Protective Clothing.

American 8afcty Tknk Co, Ksnaa City, Mo. _
Safety Fuel Tanks for Trucks.

Ampoo Metal, Inc, Milwaukee, Wis.
Beryllium-Copper Non-Spar king Safety Tools.

Automatic Canteen Co. of America* Chicago, HL 
Food Services. .

Banach A Lomb Optical Cow Rochester, N. Y.
Safety Lenses and Goggles.- .

Bear Manufacturing Cow.Rock Island, HL 
Motor Vehicle Inspection and Correction Equipment; Static and 

Dy-Namic Balancing Machines.
Benjamin Blectrk: Mfg. Co^ Dee Plaines, IQ.

Indnstrial Lighting Equipment; Can and Warning Devices;
Punch Press Safety Device Equipment *

Boyer-Campbell Caw Detroit, Mich. , .
Face Shields, Welding Helmets, Safety Tongs, Grinder Guards, inspection Lights 
^Protective Clothing. : • • *

John H. Brack, Ino, Springfield, Mass.
Protective Creams and Hand Cleaner.

Brown Shoe Co^ Chicago, HL .
Safety Shoes. .

R. H. Bohrke Co^ Chkago, HL ! r •
Safety. Equipment and Allied Products for Construction -and Maintenance Work.

E. D. Bullard Cow San Frandsooi CaL . . :
Safety Equipment. ^ ' .

Burroughs, Wellcome, A Co. (TLSA.) New York, N. Y.
First Aid Equipment ,
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—\r r '
«V» ■X:

r'\^ * T>Garbisulpboil Cm,^Dallas, Teat" . ^ ^ .. ^ ^
’ j' Antiseptic.^mnlafo^ t^tment,;IJ^(^d ?Sc«Lp^ ? C j ijr-
Cardoz Corp* Chicago, lH. . . .

Fire Extinguishing Systems, Fire Trucks, and Mobile Extinguishing Equipment.
Ceknese Cellulbid Corp* New York, N. Y.

Plastics for Safety Devices.. • ., ;. > > .
A B. Chance Co* CentraEa, Hoi 

Live Line Maintenance Tools and Equipment.
C hicago E^eTShkldGo* Chicago, UL . ' . . .J Head an^Ejre Protective Equipment 
C^tmibcs-McKinnon Chain Corp^, Tooawaada,N. Y. , 

j Chain and Chain Hoists. •- -
C-O-Two Fira Equip. Co* Newark, N. J. -v.^

I Carbon Dioxide Fire Extinguishers, Hose Units, Manual-Automatic Systems,
I Smoke Detecting Systems. . / *

c5

Davis Emergency Equip. Co* Inc, Newark, N«J. ... .
Respiratory, Protection. Combustible Gas Indicators, General.Safety and.

First Aid Equipment. . ’ “
Dickson Safety Products Co* Los Angeles, CaL 

Personal Protective Equipment ‘
TalitwBiv^ llMi, j , .

Ointment Protective'Creams, Salt Tablets.
Doetson Corp* Detroit MIA,

Industrial Head and EyeProti
C. B. DolgeCo, Westport____  . .. . . .. *

Fungicides, Protective Creams, Sian Cleaner, Cutting Oil Germicides.
Dugas Engineering Cot, Marinette, Wla.

Fire Protection Equipment -
Dumi Products, Chicago, HL . . ■ •*

Industrial Protective Clothing Made from Rubber, Asbestos Qoth and Lcathchl
Duo-Safety Ladder Cofp^rfihah, Wla. .

Safety and «Fire Ladders^ Ladder Shoes.
E. L da Pod de Nemours & Co* Inc, Wilmington, beL 

Hand Protective Creams, Industrial Hand Creams, Neoprene Products.-.RayowYaru.

E. 4 J. Manufacturing Co* Philadelphia, Pa.
. Resuscitator Inhalator and'Aspirator. '
Elliott .Service Co* New York, N. Y.- 

<Foremans hip Training Material, Bulletin Board Displ^s on Safety, 
Quality and Waste; Suggestion Systems..

J. H. Emerson Oo* Cambridge, Masa. .
Automatic Resuscitation and Respiration Equipment. '

FinneH System, Inc* Elkhart, Ind. _
Floor-Care Machines and^oor Treatments.

Franklin Research Co* Philadelphia, Pa.
Anti-Skid Floor Maintenance Materials.

Genend-Detroit Corp* Detroit, Mich. 
Fire Protection Equipment. . '
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Goodyear Tire Sc JKnboer Co, Akron, O.
Non-Slip Surfacing Materials. '

Holcomb Safety Garment Gx, Chicago, HL 
Protective Clothing Made of Asbestos, Leather and Fire-Proofed Dock. 

HoBywoodTnrban Products Co, Chicago, CL 
Protective Headwear for Women Industrial Workers..

Hynsoo, Wectoott Sc Dunning, Inc^ J^altinsoryyjfcdd.
Mercnrbchrome and Thantia Loren gei. .

Indnstrial Gloves Col^ Danville, CL . .
Protective Clothing;' Gloves,. Mittens, Headgtxards, Leggings, Flame-Proof Suits.

International CeUacotton Prodncts Co, Chkago,. IlL • . .
Menstruation Materials for Women in Industry.

International Shoe Co, St. Louis, Ha *
Safety Shoes. • '

Iron Age Div, H. CHlda Sc Gx, Inc, Pittsburgh, Pa.
Safety Shoes. . _

C Walker Jonas Co, Pttkdelphla. Pa. ^ v 
Industrial Knitted Specielties, ProteHiTe Clothing.

Jtmkin Safety AppHanca Co, LoukviDe, Ky. * ‘‘ .
' Safety Goards for Punch Presses, Splint Type Stretchers.
'astrite Mannfactnring Co* Chicago, JB. . ! - r

Safety Cans, Safety Flashlights, Electric Lanterns.
. - *\ / ' .

Karel First Aid 8uppiy Co, Chicago, DL ^ '
Industrial Hospital Supplies, First Aid Supplies.

Keystone View Co* lteadville. Pa. '
Industrial Vision Tests. • . •

Walter . B3dde ft Co, New York, N. Y. ___
Fire Prevention and.Extinginshing.Equipment and Systems.

Kimball Safety. Products-Coe, Cleveland, O.
Protective Clothing. Gloves and Goggles. '

KkarwVtt Prodacts Co* Kcwarh, N. J, .
Safety Caps,Hair. Guards, Arm Guards, Aprons.

. ^ . • . * - • ** . • •

Walter G. I*gge Co* Inc, New Ycrk, N. Y. ... ... ■ * • ‘
1 t Non-Slip Floor Polishes and Treatment, Non-Sparking Floor Treatment.

Lehigh Safety Shoe Co, Inc, Allentown, Pa. .
Safety Shoes and Rnbberjj&qts. r ■

Lien Chemical Corp* ChkafcOgrtL ..
. Soaps, Cleaning Compounds/Disinfectanta, Insecticides Deodorants, 

Maintenance Supplies. -
Lightfoot Scbalx Co* New York, N. Y. <

Powdered Hand Soap for Indnstrial Use.
Loan Mfg. Co* IncylndltntpoKs, Ind. . . ,

- Blow Guns,' Spraying and Cleaning Guns, Water Savers.

MaeWhyte Gx, Ktnoda, Wk. -■ - ‘
Wire Rope and WireTRope Slings.

Thom McAn Safety Shoe Co* New York, N. Y.
Safety Shoes. . ' . -

Safety Exposition Exhibitors
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B. F. McDonald Ox, Los Angeles, CaL 
Industrial Safety Equipment • - , ‘ •

Medical Supply Ox, Chicago, HL 
First Aid Kits and Supplies. ' •

MeiH-Blocnberg Corp^ New Holstein, Wim. ' .•
Safety Line Markers-for Roads, Streets, Airports, and Industrial Plants.

Metropolitan Life Insurance Ox, NewYork, N. Y. #
Life, Health, Accident, Annuities and Group Insurance, ,

Melflex Products, Akron, O.
Flooring Materials, Treads and Standing Mats.

Hflbum Ox, Detroit, Mich. ^
Protective Creams and Plastic Safety Clothing.

Mine Safety Appliances Ox, Pittsburgh, Pa.- 
Safety Equipment for Personal and Plant Protection. '

-'E. R. Moore Ox, Chicago, HL '
JWork ClotheS for Women.f '

National Safety Council, Inc^ Chicago, HL . ^
Services and Material for Safety Education.

National Society for the Prevention of Blindness, New York, N. Y. 
Conservation and Utilization of Eyesight in. Industry..

Oil-Dri Co. of America, Chicago, HL -
Oil and Grease Absorbent

Onox, Inc., San Francisco, CaL 
Athlete's Foot Preventive.

G. H. Packwood Mfg. Ox, St Louis, aa 
Skin Cleansers, Soap Dispensers, Cleansing Cream.

Patent Scaffolding Co* Chicago, HL 
Safety Ladders, Scaffolding and Work Stands.

Phister Mfg. Ox, Newark, N. J. '
Maintained Air Pressure Liquid Fire Extinguishers.

Protectoaeal Col, Chicago, HL •
Safety Devices for Hazardous Liquids.

. Pyrene Mfg. Co., Newark, N. J.
Fire Extinguishers, Compounds and Systems. ’

Rose Mfg. Ox, Denver, Colo.
Industrial Safety Equipment* .

Safety Clothing & Equipment Ox, Cleveland, O.
Industrial Safety Equipment -

Safety Engineering, New York, N. Y.
Publishers, Safety Engineering Magazine. 

Safety First Shoe Co., HolHston, Mass. ^
Safety Shoes. V . '

W. H. Salisbury & Ox, Chicago, HL
Linemen’s Rubber Protective Equipment 

A. Schrader's Soo, Brooklyn, N. Y.
tir Saffftv Control.Devices.
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' ScOstrpm Mfg. Co, Chicafo, ILL .
Face and-Eye Protective Equipment
iencer-Turbine Co, Hartford, Coon. _
Indnatrial Vacmnn Cleaners and Dust Collecting Equipment

Standard Safety Equipment Co, Chicago, ILL 
Personal Safety Protective Equipment 

Stepan Chemical Co, Chicago, HL .
Sirin Cleanser.

Stionehooac Signs, Inc, Denver, Cofcx 
Accident Prevention Signs, 

loo Strutt vOLp Jnntuwrgfly jx 
Personal Protective Equipment .

Sugar Beets Products Ox, Saginaw, Mich. ■
Skin Cleanser and Cleaner; Non-Slip Floor Treatment

Surty Mfg. Co, Inc, Chicago, HL 
Safety Appliances for Machines and Underfoot Hazards.

• ' . ■ . •.! t
G. H. Tennant Co, Minneapolis, Minn.

Floor Cleaning Machines, Floor Seal and Floor Wax.
Trimoot Mfg. Co, Roxbury (Boston), Mass.

Forged Steel Safety Tools. - .

United States Army, Washington, D. C. .
UTS,. Safety Service Co, Xanana City, Mo.

Industrial Safety Equipment . . .

Safety Exposition Exhibitors

.Wagner Electric Corpi, Brooklyn, N. Y.
Industrial Hydraulic Brakes. •

Wahkrt Prodncts Cocp, Brooklyn, N. Y.
Industrial Safety and Fire Equipment .; * .

WatthemofcetOptical Co, Inc, Providence, fe L'
Industrial Safety Goggles. ; '

Wevcriy Petroleum Prodncts Co, Philadelphia, Pa.
Oil Absorption Material '

Weaver Mfg. Co, Chicago, HL .
Automatic Brake Testers "Safety Lanes.'*

West Disinfecting Co, Long Island City, N. Y.
Personal Protection Safeguards and Plant Sanitation Produce 

P; H. Wheeler Mfg. Co, Chicago, HL 
Protective AppareL • . ;

Willson Prodncts, Inc, Reading, Fa.
Personal Protective Equipment, Instruments.
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