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%Tﬁme in War and Peace !

Now that wide war-time experience with unit loads has proved
battery-powered electric trucks the most flexible, safe, cost-
saving equipment for handling materials and finished goods—
make this knowledge pay off ! Go the whole way by powering
your electric trucks with the amazing new Philco “Thirty”, the
high capacity battery that gives 30% longer life! It will save you
money. Write for the new Philco "Thirty” specification catalog.

Philco Corporation, Storage Battery Division, Trenton 7, New Jersey
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INDUSTRIAL HYGIENE -

————

Control of Working Environment is Impeortang

This third installment is

a discussion of

the working environment — its problems,

their evaluation, and recommended control.

VERY important factor in-

fluencing our lives and one
which is given little consideration
is the environment in which we
work. The general environment
dirtates our requirements as to the
clothes we wear, the food we eat,
and to a certain extent our mode
of living. The average individual
will spend at least eight hours a
day at some occupation. The re-
maining portion of the day is
usually spent at home. It is obvious
that two distinct problems of en-
vironment exist: the home or com-
munity, and the working environ-
ment.

There are certain safeguards
thrown about the community as
providing safe drinking water.
proper sewage disposal, collection
and disposal of other wastes in-
cluding garbage, and immunization
programs. The importance of these
protective procedures in a com-
munity has been long recognized.
Their accomplishment is measured
in terms of reduced death rates
from various communicable di-
seases. Some diseases which in the
past have taken great toll of life

By N. V. Hendricks

Chief Engineer Industrial Hygiene
Service, Georgia Department
of Public Health

have by these methods been re-
duced to a point of minor signi-
ficance. As civilization has pro-
gressed with an accompanying
complexity in our living, the neces-
sity for public safeguards in the
community has been given more
and more consideration. It is only
through these approaches that the
proper public health measures for
the community environment can be
applied.

For a number of years, consid-
eration has been given to the de-
velopment of certain methods by
which the working environment
of an individual may be modified
or adjusted to more healthful
working conditions. Many plant op-
erations by the very nature of the
materials processed and by the
mechanics of the operation pro-
duce an atmosphere of toxic or

otherwise harmful substances. The
final objective in any industriaj
hygiene program is the alleviation
of health hazards incident to in-
dustrial operations by the use of
scientific methods.

Occupational Diseases

Industrial operations require the
use of many materials, some of
which are toxic and produce harm-
ful effects on individuals who are
exposed to them. In addition, there
are certain physical conditions
which exercise harmful effects on
the worker. ‘The deleterious effects
produced by these materials and
conditions may, in a broad sense.
be termed occupational diseases.

In some states, industry has been
legally responsible for the effect
on the worker which is brought
about from such exposures. Where
legal responsibility has been desig-
nated, codes or schedules have been
established for a rate of compensa-
tion covering occupational diseases.
Such codes vary from all inclusive
loss to those which cover only
specific occupational diseases.

B8EFORE AND AFTER INSTALLATION OF VAPOR ABSORPTION SYSTEM IN MERCERIZING DEPARTMENT OF BLEACHERY AND OYE WORKS.
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In considering the potential de-
velopment of occupational diseases
and the responsibility and cost in-
cident, management cannot escape
the fact that the condition of the
working environment is an eco-
nomic factor expressed in terms of
the overall cost of production.
Proper consideration to the status
of the environment. in many cases.
will directly lower the cost. Recog-
nizing these facts, management
should take every possible means
of improving and controlling the
working environment. For many
occupational diseases there is no
known medication and the logical
method of control is the adjust-
ment of the working environ-
ment in order that the exposutc
from which occupational diseases
result may be removed.

Processing And The Environment

The working environment in any
plant will be dependent on thesec
factors: (1) materials, (2) process-
ing methods, and (3) process equip-
ment. Many of the raw and pro-
cessing materials used in industry
are specifically toxic and toxic
compounds are often liberated as
by-products of certain operations.
In any case, the type material and
its presence in the working atmo-
sphere will determine the existence
of a hazard. Fortunately most pro-
cessing - materials are non-toxic.
However, with many industries it
is impossible to avoid the use of
certain specific compounds which

FUME REMOVAL SYSTEM FOR EXHAUSTING FUMES FROM PICKULING TANKS

are known to produce harmful
effects on individuals exposed to
them.

The method of processing is im-
portant as it will determine the ex-
tent to which materials are dis-
persed into the working atmo-
sphere. Important factors associ-
ated with process methods in-
clude: (1) temperatures required
for various operations, (2) agita-
tion and other mechanical details,
and (3) specific operations where

by-products are formed and liber-
ated,

Equipment plays an important
role in determining dispersion
since the design of such units may
call for open or closed operations,
rotation at high speed or close or
frequent observation on the part
of the operator. Specific design
would determine the extent to
which certain control installations
such as local exhaust ventilation
might be applied.

OPERATOR EMPTYING BAG OF CARBON BLACK INTO BANBURY MIXER BEFORE AND AFTER INSTALLATION OF DUST AND FUME REMOVAL
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Environment Problems

Of importance to industry is the
matter of controlling dust. For-
tunately, there are relatively few
types of dust which are specifically
toxic. The more important from an
industrial standpoint are silica, as-
bestos and finely divided salts of
toxic metals, such as lead.

Silica and Dust

Exposures to free silica are more
important from the standpoint of
population exposed and deserve
more consideration than those to
asbestos dust. However, asbestos
dust is just as toxic as free silica.
Wherever sand or materials con-
taining free silica are processed,
exposure to the dust is likely to
result. This is especially true in
foundry operations, abrasive clean-
ing, blasting, and the like. Suffi-
cient exposure to concentrations of
free silica often results in the pro-
duction of fibrotic growths in the
lungs of the exposed individual.
This condition is known as silicosis
and is one of the prime disabling
occupational diseases and has cost
industry considerable sums of
money for compensation.

Asbestos dust although specif-
ically toxic, does not result in a
numerically great number of ex-
posures due to its infrequent in-
dustrial applications. However, in
the production of asbestos cloth
and other products, a serious prob-
lem of dust control is presented.

Certain heavy metals and their
salts produce specific toxic reac-
tions. Many industries employ lead
and cadmium, and their application
to plant operation usually results
in the creation of an actual or po-
tential exposure. Lead compounds
are particularly important in such
operations as the mantrfacture of
storage batteries, printing indus-
tries, and the production of paints
or pigments.

Gases

Gases are usually classified as
either asphyxiant or irritant. In-
dustrially the more important as-
phyxiants include carbon monox-
ide, hydrogen sulfide and hydrogen
cyanide. Of these, carbon monoxide
occurs more frequently. This gas is
associated with the combustion of
carbonacious materials and is ex-
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tremely toxic. On entry into the
body it exerts an affinity for hem-
oglobin which is about 300 times
the affinity of oxygen resulting in
2 tremendous decrease in the abili-
ty of the blood to carry oxygen
and produces a condition of as-
phyxia.

The more common irritants found
in industry include sulfur dioxide,
chlorine, ammonia, and the oxides
of nitrogen: Although these gases
are extremely toxic, they are suf-
ficiently irritating so that the in-
dividual exposed usually has some
warning as to their presence.
Under these conditions the worker
can normally remove himself from
the exposure before too much
damage is done. However, these
materials do occur frequently in
industry and the importance of ex-
posures to them should not be
minimized.

Vapors

Vapors come from organic com-
pounds both of the aliphatic and
aromatic series. They play a tre-
mendously important part in mod-
ern production and their number
and use is limited only by the
ingenuity of the chemist. They are
used widely as degreasing agents,
intermediates, solvents and clean-
ing compounds.

Most of these materials are ex-
cellent fat solvents, and on entry
into the body tend to go to the
nervous system. This is true of the
aliphatic series, including distil-
lates and petroleum. From the
slandpoint of pure toxicity, prob-
ably the most important of these
materials would include benzol, its
homologues and the chlorinated
compounds. Sufficient exposure to
these compounds results in chronic
disturbance and in some cases dis-
ability.

Mists

Acid and alkaline mists are as-
sociated with plating, stripping and
cleaning. Chromic acid mist is
probably the most important of
this class of material and results
from electroplating, anodizing and
similar operations. Exposure to
such mists may result in perfora-
tion of the nasal septum, and if
cuts or abrasions are present on
the exposed parts, ulcers may de-
velop.

SOUTHERN POWER & INDUSTRY for JANUARY,

Fumes

Fumes are usually assocxated .
with welding, cutting, or other op, i

erations where metals are heateq

to high temperatures. From an i,
dustrial standpoint, lead, zinc, andﬂ
cadmium are probably the Most-: .
important. Atmospheric fumes of . A
this type are often found arounq:,
pouring of brass, welding or burp.

ing of galvanized metal or on high"s’j’n

temperature operations involving;?
surfaces coated with lead bearing -
paint.

The physiological response to the
inhalation of these materials may
vary considerably. The less serioug
condition is known as metal fume"
fever which carries symptoms of
zinc oxide, It is of short duration -
and no permanent tissue damage
is done. The more serious condi-
tions arise from the exposure to
fumes or metals which are specifi-
cally toxic.

Physical Conditions

Physical conditions such as
working positions, temperature,
humidity and abnormal pressures,
play an important part in the abil- -
ity of the worker to produce. The
correction of such conditions is
primarily a problem of engineer-
ing and when given prober consid-
eration will do much toward in-
creasing production and lowering
costs, through improvement of

quality of the final production, re- - -

duction of spoilage, and increase
in the final plant safety.

Evaluation of Environment

In order to properly evaluate
the exposures in an industrial
plant, a detailed engineering study
and analysis is required. Such a -
study in the form of an industrial
hygiene survey is a mechanical
means by which the plant is ob-
served department by department
for the purpose of noting occupa-
tional hazards and unsafe practices
so that they may be appraised.
Such a survey should include a
work analysis, analytical procedure
rating of hazards, analyses of the
hazards and recommendations for
control.

The work analysis should be
made by noting each and every
job carried out in the plant.
method of process, and hazardous
conditions to which each worker
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COMMON PROCESSING MATERIALS WITH SAFE CONCENTRATION AND PHYSI-
OLOGICAL SYMPTOMS

TOXIC

Chemicnl equipment lead pigments; alloys:
storage haltery mfg., lusccticides.

0.15 mg/M~

SAFE
MATERIAL INDUSTRIAL USE CONGENTRATIONS PHYSIOLCHICAL RESPONSE
Acrolein Mrganie synlliesis,  mfy, military  gases: 1.0 ppm Irritation of <kine and mucous membranes of
saip and varnish, fertilizer, eyes and respiratory tract, dyvspnea, bronchitis,
Ammonia Organie prepaiations, refrigerntion, bron.- 100 ppm Trvitatton of respiratory passuges, ceough, pul-
me, dye and color mfg.; sugar retining. monary  edema, severc exe irritation, caustic
action on skin,
Aniline Organe synthesis; dye wlg ,  paint und 5.0 ppm Muscular weahness, vertigy, cyanosis, faint
varnish, disinfortants: explosives, ing, nervous symplems, loss of equilibrium,
nnusea, vomiting, diavihea.
Arsente Pt and piginents Ieather industry; in- 03 mg/M¢ Painsy in stomach, vomiting. dierthea, hread-
Compounds seeticides . mining wud smelting: ave and ache, gnstric distnibanees, ~kin diseases, loss
varnigh mfyg, of huit, weskness
Bromlne Ordanne svatliests, dyes,  bromades:  ea- 10 ppm Leritation of ase pussages, bronchitis, congune-
plosives. tivitis, <kin eruptions, discoloration of skin
Benzol Sphvent, paint wnd varnish removers; dye: 100 ppm Headache and vertigo, gastro intestinal dis-
varmish mfg ;o rubber industry. turbances, hemorrhages, mjury to blood form-
ing organs with changes in blood picture, in-
jury to hlood vessels, hesmt, liver, kidneys, etc,
Cadmium Alloys;  cadmium  salls;  clectro-plating; 0.1 mg/M+ Loss of nppetite, weakness, nhausea, inflam-
' storage batteries; Jead und sine smelting. mation of the lungs, cough, soreness of chest.
Carbon . .Sul\em", mfg, viscpse ruyon:  virmishes: 20 ppm Headache, vertigo, weahness, mental distush
Disuifide insecticides, curbon tetvichloride, ances, irritation of skin.
Carbon Mfg irnn wnd steel; emamel: illuminating 100 ppm Headache, painfulness of eyeball, throbbing of
Monoxide gus. kiln operations: smelling, temples, weakness, nausea, vomniting, increased
respirntion and pulse, collapse,
Carbon . Solvenr, mfg cleaning  compounds, dye: 100 ppm Ireitation at nose, throat and eyes, nauses,
Tetrachloride piint and lacyuer iudustries. hendnche, vomiting, confusion, narcoss, injury
to liver, dermatitis
Chlorinated Fleetrical equipment; lacguer mfg . paints, 30 mg/M Acneforin shin eruptions, jaundice and atrophy
Diphenyls wan mfg, of liver,
Chiorine Urganic synthesis; textile bleaching; water 1.0 ppm Acute cardiac paralysis, buarning. blistering,
purification, chlorination. cough, bronchitts, chrowie anemia, nasal and
bronehial patarrh.
Chlorobenzene Solvent for celfulose acetate, resins, oils, 75 ppm Ileadache, giddiness. Bloed changes.
fats: dry cleaning.
Chromium Dyeing; metallurgy . electioplating, print- 0.1 mg/M* Bronghitis; bronchopnewmonta, anemia, neph-
Comypounds ing; taunning. ritis, uleers of skin and niembrane, perfora
fion of nasal septam.
Ethylens Organic syuthewis; selvents, thinner for 100 ppm lrritation of eses and nos», vertigo, uncon-
Dichloride tacquers, sclousness und death if exposure is prolonged.
Formaldehyde Organie  synthesis, dyes, rabber  goods, 20 ppm Irritation of mneous membranes, conjunctivitis,
leather; synthetic resins nnd Iwcquers, severe dermatitis, degenervation of liver.
Hydrochloric Leather indusiry, organic synthests; dye 10 ppm Coughing, bronehitis, destruction of teeth, con-
Acld stuffs; mfg. chlorides. traction of throat, caustic action on skin.
Hydrogen Reugent:; analstical  chemistry;  viscose 20 ppm Conjunctivitis, exhenustion, pallor, puin an cyes,
Sulfide rajon spnmng, leather tanning, minmg nose aud thront; headache, convulsions, paral-
and smelling; paper mig. ¥sis,
Lesd

Wenkness, pallor, loss of appetite, lead line,

anemia, conslipution, (ramps, colic,

Mercury

Prep. mercury satts, scientific instraments,
chemtcal processing

0.1 mg/M°

Inflammation ol gums apd mucous membrans
of the mouth, ncerows of the jaw. enterttis,
unemid, tremors of the lands and face

Siliea Dust

l*‘uumll'wa,‘ stone indnstiy; abrasive clean-

5,000,000

Tibrotic hung tissue, development of silicosis.

(Free) wmyg; blasting. n.pef.
Sulfur_ l\'(jfrigﬂ'ution; bleaching, cellutose; paper, 10 ppm Bvyorchitis, couching, laryngitis, bronchopneu-
Dioairde minimg and smelting, monia, digestive dicovders,
Suifur. Fertilizer<; refining, explosives; organic N ppm Acute and chronie  bronehiti, bronehopnen-
Aeld syolhiesis deather: textths, rhemienls. monia. decny of (eeth On the skin, pain,
edema aud uleration,
Toluene Selvent: pamnt and varnish: organic prep 200 ppm Narcotie effect, headnche, vertigo, gastvo
arations; dye and varmsh, rabber jndustry, injestinal  disturbances, injury to live: and
nervols system,
Zine Metallurey : gnlvanizing, bruss founderps- - 15 g/ M Metal fumwe fevers, drritation of respiraloy
. smoltiig, tract, headache. nausea, chills, pain 1n himhs
NOTE: TP M Parts of substince per milbon piats of nee by vohwme
npnpef Milliong nf particles of substance por cubic foot of it
mg /MY = Milligeam< of suhadance per eubie mter of ale
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:s exposed, Toxic materials when
present are investigated from the
standpoint of the liberation into
the atmosphere; physical state,
whether or not the employee is re-
quired to be in the area where
this material is dispersed, and the
probable effect on the individual.

Analytical procedures usually in-
clude the collection of field samples
and their analysis and the comple-
tion of other measurements when
necessary. Atmospheric samples
are collected from the breathing
zone of the exposed worker and
are taken in such manner as to be
representative of average working
conditions. Actual sampling and
analysis of the atmosphere is the
only scientific means by which
a known exposure may be ac-
curately evaluated. Some toxic ma-
terials make their presence known
by odor and other properties, but
these do not offer a means of de-
termining their concentrations.

The rating of a hazard or ex-
posure is a measurement to de-
termine the degree of a condition
and the effectiveness of existing
control methods. Much work has
been done in establishing safe per-
missable concentrations for some
of the more common toxic ma-
terials These threshold values of-
fer a means of determining the ex-
tent of individual exposures. By an
analysis of processing methods, rat-
ing of hazards and study of ef-
ficiency of existing corrective
measures, a baseline for adequate
control procedures may be estab-
lished. In most cases processing
methods will determine the type
control indicated.

Application of Data

When the industrial hygiene
study has been completed and ob-
servations and data analyzed. it is
necessary to translate this infor-
mation into terms of specific con-
trol procedures. Unless these data
finally result in corrective meas-
ures, a great waste of time and ef-
fort will take place. Although the
plant or process engineer may not
be primarily concerned with ac-
tivities other than strictly process-
ing, this individual should take ad-
vantage of Information obtained
through the industrial hygiene sur-
vey. In many cases, a study of
environmental conditions under
which a job is carried out will of-

76

ler the production engineer a

means of increasing the efficiency
of the particular operation.

The plant engineer should also
be concerned with the industrial
hygiene information because the
control procedures applied will be
based on an analysis of these find-
ings. The design and installation of
such control procedures as Jlocal
exhaust ventilation should be
worked out with the plant engineer
in order that the final installation
may be entirely consistent with
processing requirements.

Control Procedures

Hazards associated with indus-
trial operations can either be
eliminated or reduced to harmless
limits by the application of public
engineering methods. Procedures
for the control of such exposures
usually consists of one of the fol-
lowing:

Isolation of the process. Fre-
quently a job which is productive
of dust or tends to disperse other
materials into the work area can
be removed and located at a point
so that the liberation of such ma-
terial will not contaminate the gen-
eral working atmosphere. It is oc-
casionally possible to close off in-
dividual operations so as to isolate
them from other areas and control
the exposure.

Substitution of non-toxic ma-
terial occasionally offers a good
method of alleviating specific ex-
posures. Where toxic materials are
used and it is possible to replace
them with non-toxic substitutes,
the exposure can be removed in
the easiest possible way.

Wet methods can sometimes be
applied. These are frequently used
in the stone industry in drilling,
crushing, and grinding. Where ma-
terials being processed must be
kept in the dry state, this method
is obviously eliminated.

Personal protective equiPment
offers an excellent control pro-
cedure where the exposure is in-
frequent or of a short duration.
Where this type of equipment is
used, care should be exercised in its
selection in order that the equip-
ment used be designed for the
particular exposure. Only equip-
ment which bears the stamp of
approval of the U. S. Bureau of
Mines should be purchased.

Some exposures may be con-

trolled by means of general venti.

lation. By this procedure a suffi. s

cient amount of air is introduced
into the work area to dilute the
contaminant to a point below the
toxic limit. This method hag cer.
tain disadvantages, such as the
handling of excessive amountg of
air, and the failure to reduce cop.
centrations of the material at ji5
point of liberation. It is usually at
or close to the point of liberation
where real exposure oceurs ang
general ventilation, in most cases,
does not correct this situation.

Local exhaust ventilation offers
the most effective and generally
the most efficient means of con-
trolling individual exposures, A
hood or similar type of collecting
device is located as close as pos-
sible to the point of liberation of
the contaminant and sufficient air
handled in order to remove this
material in such a manner that it is
not dispersed into the work area,
This type control should remove
the material before it has an oppor-
tunity to come into the breathing
zone of either the worker on the
individual job or the workers in
the surrounding area.

In considering the mattes of
local exhaust ventilation, it is high-
ly essential that these installations
be properly designed and engi-
neered. In too many cases hoods
and the entire exhaust systems are
installed by mechanics or other
individuals in the plant and no
thought is given to their design or
the principles on which they should
operate. Unless such systems are
based on good engineering design
there is no assurance that the in-
stallation will operate in such man-
ner as to control the exposure.

The next article of this series will
cover organic solvents and similar in-
dustrial materials, their properties
and uses as they influence the en-
vironment and health of the worker
using them.

1945 INDEX

Available to Subscribers

If you keep your back 1ssues
—uwrite the editors for a
free copy of this Index.

See Puge 66
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\rmstrong Machine Works........ ... 145
\udel & Co., TheO.vovverei et vinnnns 159
B8
Tiabbitt Steam Specialty Co., .. oo 1G0
3abcock & Wilcox (Boilers). . . N
Zabcock & Wilcox (Refractories)..... *
Sacharach Industrial Instrument Co... *
Zadham Insulation Co N
Bailey Meter Co....... 28
Baldwin-Duckworth Division 137
Selmont Packing & Rubber Co........
Betz, W. H. & I.. Diovvveennnnnn.. R
Bird-Archer Co..vvvivriiennrnnenienn., *
Blackburn-Smith Mig. Co., Inc......... *
Bowser, INC, vovvuiiiiiiinnirinniiiann, *
Brad-Foote Gear Vworks........“ ..... *
8rown Instrument Co............ S *
Brownell Co. ivivviininiiiiii., ..., 138
Buell Englneering Co, Inc...coeovenns 123
RBussman Mfg. Co...vvnnnnnnn. 148'and 119
C
Calne Steel Coovvvvnynn, .. e e 26
~almes Engineering Co ol 156
~arborundum Co. ........... et
'arollna Refractories Co........oorvin, 157
"hain Belt Co.vvvvvvnvnninnninn, cen 137
Chapman Valve Mfg. Co............ b
hicago Bridge & Iron Co. ..., 153
“itles Service Ofl Co..vvvvvnvinnt 14
Classified Ads oo 0L e 156
“leveland Chain & Mfg [ 606 T *
<lipper Belt Lacer Co.vvvovvivvnn ., *
lole Instrument Co....... .......... 140
“ole Mfg. Co.,, R. D.oovvvivn. .. .
“'ombustion Lng Co, InL 20 and 21
“‘ombustion Equipment Diy ision..... B0
»‘ondenser Service & Fag'g Co ., Ire ., *
“‘ontinental Gin Co......... A
Cooper-Bessemer Corp. .............., o5
“rane Company ............. P PN |
D
Dampney Co. of Ametrica. .. .
Dart Mfg. Co.,, E. M......ovvv couvinnn IRE)
Davls Regulator Co. ,.............. A
Dayton Rubber Mfg, Co.....  .......
Dearborn Chemical Co.... ... R *
De Laval Steam Turbine o . . ’
2-trolt Stoker Co....... . . RETS
E
Fagle Mzg e .
“agle-Picher Co.. e . 17
Zdward Valves, Inc......... ..... Bt
Zlgin Softener Corpe......... .. ... 150
“liott Co. vvvvnnvnieniiin, e e 18
“ingineer Co. . .ovvica.in PP N
“,r‘nst Water Column & (.:L;re Co.ov, 102
rerlasting Valve Co.. . e e e
F
Faarbanks, Morse & Co... . BEN
#edders Mfg. Co., Inc........ Lo 124
Plsher Governor Covvvevnrernnsn e, *
fexible Steel Lacing Co....... N Y
glexitallic Gasket Co...... . . ... XI
Foster Engineering Co. .........., .
Foster Wheeler Corp...... ...134 el 1’..,
Foxboro Co. vvivivnvrnninecnns ... 28
Frick Company ......... R .1
158

IFulton Sylphon Co. .. ....c.ivvieenen,
I'yr-Feeder Spreader Stoker Division. 144

G

Gardner-Denver Co. ............... ..
Garlock Packing Co. .........ovuvvnnns 33
General Cable Corp............ 138 and 139
General Coal Co.....ovvvennnnns

General Electric Co............. .38'and 39

General Electric Co. (Brldgeport) veaee 116
Golden-Anderson Valve Specialty Co .. 32
Goulds Pumps, Inc. ...oocevvvnnaes
Gould Storage Battery l,orp PN .
Green Fuel Economizer Co., Inc....... *
Greene, Tweed & Co....
Grinnell Co. ..........
Griscom-Russell Co. .

Back (‘over
107

Gulf Oil Corp........

H

Haering & Co., Inc.,, D. W........ "
Hays Corpora.tlon i e *
Hercules Float Works................. 126
Hoffman Combustion Eng g Co 34-and 35
Huyette Co., Inc., Paul B.............. 144
|

Ingalls Iron Works Co ..... e *
Ingersoll-Rand Co. cevsen. 83

International Nickel (‘0 el e
Iron Fireman Mfg. CO.....convvvuvnnn. *

J

Jenkins Bros, ........ nside Back ¢ oxer
Johns-Manville .................
Johnson Service CO............ e ‘
Joneg Fdy. & Mch. Co., W A.. ...... 142
K

Kewanee Boller Corp. ......... ... cees  *
Kirk & Blum Mfg. Co....... ce veeese 18]

L

Layne & Bowler, Inc
Leavitt Machine Co.
Leslie Company ..

Liberty Engineerln%
Lilie Hoffman Cool
Lincoln Electric Co
Link Belt Co. ....
Lowell Wrench Co....
Ludlow Vaive Mfg. Co., I
Lummus Company .

Lunkenhelmer Co. .......c....oovvii..
M
M & I Valve & Fittings Co. ....... *

Manzel Brothers Co....................140
Marsh Corp., James P............

Marion Machlne, dy. & Supplv Co .‘130
Mason-Neilan Regulator COurerrennnn *
Mechanical Equipment Co. .......
Mldwest Piping Supply Co., Inc.

Moccasin Bushing Co............ .o
Monarch Fuse Co., Ltd .125
Morse Chain Co........ .79
Murray Iron Works Co.l 1l ... 144
N

Nulionul Aluminate Corp. ............. 1
National Boiler Protector Co..........148
National Electrlc Products Corp....... 4
Natlonal Valve & Mfg, Co............. *
Niagara Blower Co..vusvvirniinnion.. 127
Nicholson & Co.,, W. H................146
Northern Equipment Co.. W a9
Nugent & Co., Inc., Wm, W..... Ceaas *

0]
Oakite Products, e, .. ..., AR I
Otis Elevator Co. .....coivvieiinn, .. Y
Owens-Corning Fiberglass Corp......., »
P

Peabody Engineering Corp...........,.1
Peerless Pump Division .............. 1;8
Permutit Company ......c.ovvvvevire.
Philco Corporation ........... ‘Front Cover
Pittsburgh Piping & Equipment Co.... 87

Plibrico Jointless Firebrick Co......... 132
Powell Co.,, Wm.............. veesanea. 141
Powers Reguiator Coo..nn.. eerasaie..,128
Prat-Daniel Corp. .........ovvenia..., o
Pritchard & Co, J. F..oioivivniinnn, 118
Quaker Rubber Corp. ....... ..., 136

R

Raybestos-Manhattan Corp. .......
Readlng-Pratt & Cady Divislon

Refinery Supply Co............
Reliance Electrlc & Lngmeerin

Company .......... Inside ront (‘over
Republle Flow Meters Co..........
Republic Rubber Division . 2
Richardson Scale Co....... 121
Rockwood Mtg Co..... )
Ross Heater & Mfg. C . 36
Roto Division ........ P K1) |
Round & Son, David........ ...... e ?
Sarco Co., Inc. . L B
Shedrhouse, James D oovr ieniiin, 156
Shell Oil Co., Inc......ovvvt oun, et
Shepard Niles Crane & Hiist (,orp LY
Sinclair Refining Co ................. 129
Skilsaw, Inc. ............ PN ceed ?
Skinner Engine Co. L e .
Smooth-On Mfg. Co..vvvvvvnnniinnen. .136
Snap-On Tools Corp ....... 27
Socony-Vacuum Oil C .31
Southern Natural Gas Co. *
Southern Raillway System........ . 69
Southern States Iron Roofing Con . .o
Squires Co.,, C. B.....oo ool 142
Stow Mfg. Co.,, Inc............ . .
Strong, arllsle & Hammond [ :
Sturtevant Co,, B. B ... ..... ... 00 .
Swartwout Co. .......... P TR
Syntron Company ............ .. ... 150
T
Taylor Forge & Pipe Works........... 160
Templeton Bros., Inc, ........ Ve 12§
Tennessee Corp. ..... «..... e
Tennessee Eastman Corp. ............ 56

Terry Steam Turbine Co "The.134 and 13»
Texas Co. ....vevevunn
Todd Shlpyards Corp (Combu«tlon

uipment Dlvision) ............ ... 30
’I‘rilgg Fuse Mfg, Coivivriivnnnreeannns 157
Troy Engine & Machine Co ............

u

Union Asbestos & Rubler Co
United States Rubber Mo

v

5...84 and 85
Lo .10

voss Co.. J. H ) S P .133
Vulcan Soot Blower Corp  .....eu..n 124
w
Want Ads +..oivivii i ian i, .. 136
Warren Steam Pump Co., Tne.. ... 1§
Watchemoket Optical (‘n fne . ..... .
Webster Engineering Co. «.ovvoviens 0
Westinghouse Electric Corp. ......... .
Wheeler Mfg. Co . C H ......... 142
Wilson, K.R ...... RN .4.4..140
Wing Co., L. J.. veveraiseees.103
Worthington Pump & Machinery
Corporation .........vesa0s 11 nd15
wrlgley Jr., Co., WHAM ., oo ornsrsnes. 118
Y -
Yarnail-Waring Co. .. 19 and 67
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