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HE Transactions of the 31st National Safety Congress

and Exposition of the National Sefety Council are pub-
lished in two volumes. Volume I contains the General Sub-
ject and Industrial Section sessions. Volume 1l contains the
Public Safety, Child Education, Home Safety and Farm
Safety sessions. -

Volume [ is distributed to all members of the Council.
Volume 11 is sent to those members who are believed to be
interested chiefly in the sessions it contains, to other members
on request.

The Transactions are & record of the proceedings of the
Congress, condensed and edited for reference purposes.
They are therefore an abridged version of the papers and
discussions. The original manuscripts, some of which have
drawings and charts too expensive to reproduce here, are
available in the files of the National Safety Council.

The National Safety Council, at its Congresses, seeks to
eliminate from discussion matters which are not pertinemt
to the aims of the Congress, or which may be contrary to the
Council's policies. However, it cannot accept responsibility
for all views expressed, either in the discussions of the
Congress itself or in this record of them.

Extra copies of Volume I may be obtained by Council
members at the following rates: 1 to 10 copies at $2.00 each;
11 or more copies at $1.75 each. Extra copies of Volume 11
are 75 cents each. .

THE NATIONAL SAFEYTY COUNCH. BIC.
2% Norh Wacker Dilve

ik

{3




National
Safety Council, Inc.

Honorary Members

ASSOCIATION oF IzoN AxD Steer ExciNins -
W. H. Caneron

Rorerr W. CampeELL

Lew R. Parum

Officers (1942-1949)

Cot. Joux Sruwetr, President

I. W. Mnranp, Vice-Presidenmt for Finance and Treasurer

G. T. Haouura, Asst. Vice-President for Finance and Asst. Treasurer

B. B. McCutiocu, Assistant Treasurer

WaLter S. PaIng, Vice-President for Industrial Safety

Lew R. Paunxen, Vice-President for Transphetation

A. V. Ronweper, Vice-President for Home and Farm Safety

Junce Lez E. SxerL, Vice-President for Community Councils

R. T. SoLexsTEN, Vice-President for Membership

Lesue J. SoaensoN, Vice-President for Public Safety

Dr Lewis A, WiLson, Vice-President for Education

Neo H. Dearsorn, Executive Vice-President, Managing Director and
Secretary

R. L. Forxgy, Assistant Secretary

Executive Commitiee (1942-1943)
J. 1. Baxasn, Past President
WaLLace N. Barxes, Pullman-Standard Car Mamdfacturing Company
C. W. Bercguisy, Past President
’ Roserr W. Camraers, Past President
D. B. Cuaxr, Ontario Pulp & Paper Makers' Safety Anmﬁon
R. G. CxevistoN, Crane Company
A. J. R. Curris, Portland Cement Association
Neo H. Dearsors, National Safety Council, Inc.
‘ Lewis A. DuBrois, Past President
E R. E. Doxovax, Standard Oil Company of California
| Marcus A. Dow, Past President
/ G. W. Evste, Jr, Baltimore & Ohio Railroad Company
‘ Harorp F. Exwows, The American National Red Crass
B D. D. Fexxerr, Past President
E R. H. Fexcuson, Metals Section
' Roszear F. GiLyous, Utica Safety Council




asurer

|

Officers (contd.)

PO

Wirs MacLaceax, ASSE- i

Hox. Casnort. E, Mearzy, New York 'sx Commission
I. W, Mnzam, Industrial Gloves Company

Hanotd L. Momas, E. [ amam&c«m
PCom;l" ’ :W

Cramnce J. M S-ﬁg  Division, ¥ As's of Commerce
mmmu,v.“s%au  Defense Health & | mm

??E‘i

et
*59%55:55
.§z§i3- il
?ib gg%i 4 FT
; *’iﬁ?ii
ngfxfi
i
)
g
K

i
)
i
th

;

Board of Trusiees (1942-1943)

Winresor W. ALbRiCH, mmummm
National Bank, New York City
Sewznr I Amv.mummywwt&mm.lx.

Moncax B. Baatmano, President, Actna Life Insurance Company,

Hartford,
Howax» Coomrzy, m&umamw&m
Company, New York City
Bexjanmox F. Pmmu-uswswmm
Pittsburgh, Pean,
~¥ﬁgma.rmsmmonmazmxm.nﬂ
uy
Wars mmrmun,rmm
xp:hmv\'«haty , :




gt oo

Wik ers {(contd.)

Rosert C. STANLEY, President, International Nickel Company of Can-
ada, Ltd., New York City

Cou. Joux SriweL, Vice-President, Consolidated Edison Company of
New York, New York City

THoMAS JoHN WarsoN, President, International Business Machines
Corporation, New York City

CuazLes E. WiLsoN, President, General Electric Company, New York
City

Directors (1942-1943)
H. J. Aupnicy, Spencer Kellogg & Sons, Inc.
T. O. ArMsTroNG, Springfiddd Safety Council ;: Hampden County Safety
Council
W. C. Baxer, Power Press Section
J. L. Banasn, Past President
WALLACE N. Barkes, Pullman-Standard Car Manufacturing Company
Eaxest W, Beck, United States Rubber Company
C. W. Bercguist, Past President
Miss Frances Beruuse, R.N., Textile Section
W. F. Bicgs, Peoria Safety Council
H. R. Bixrex, Mutua! Life Insurance Company of New York
H. W. BoceEss, Sinclair Prairie Oil Company
F. A. BoGre, Steam Railroad Section ’
E. G. BorserIng, Kansas City Safety Council
C. B. Bouiet, Wisconsin Public Service Corporation
Exersox A. Braxor, Refrigeration Section
Eowamp H. BaiNk, Grand Rapids Safety Council
Josern A. Broruy, Elizabeth Safety Council
W, F. Browx, Commercial Vehicle Section
Sax W. BurcaieL, Automobile Club of Rhode Island, Safety Depart-
ment
W. H. Camerox, Evanston, Il
Roserr W. Canpsers, Past President
Rayunonp A. Carey, Evanston Safety Council
Ray Carn, Portland Traffic Safety Commission
D. B. Craxt, Omario Pulp & Paper Makers' Safety Association
Cuances A. Cuarpesr, Safety Division, Syracuse Chamber of Cem-
merce
Lassor pePont Corerasny, Delaware Safety Council -
C. S. CrateuiLs, Greater Chicago Safety Council
R. G. Crevistox, Crane Company
W. H. Crisuax, Seattle Trafic & Safety Council
J. E. CuirLiney, Bethlehem Steel Company )
A. J. R. Curmis, Portland Cement Association
Joux D'Aumaosa, Sn., Rahway Safety Council
Nev H. Drassoax, National Safety Council, Inc.
W. N. Dearuerace, Long Beach Trafic Safety Council
Lzwis A. DeBrois. Past President
C. W. Drursey, The lLiquid Carbonic Corporation
S. T. Dissparz, Wood Products Section
Mirrox W, Dosszexsxy, East Bay S-lely Council
R. E. Doxovax, Staasdard Ol Company of California
Jnm&mMmW&szhCmy
Maxcus A. Dow, Past President
D. C. Duncan, Public Usilitios Section

6

Office: -

e et et e e et e e

2
'

Bioe .

by ir i
R H Few
Diw Hoaxr
Vieror B
How aun B
Ray Gk
Rowryr F.
Joux 1. G
W. A Gen
H. J. Grixy
E. E. Grov
Hazxy Gu
A. ). Haai
D.T. Har
Fuaxk H.
JurLiex H.
W. A, Ha
Da T. Ly

pany
G. T. Hu
G. A. Heo
H.W. Hu
Caxt. EE H
Da. Racrs
Sternex |
Wx F. Ja
E. A Jam
Tuomas |
W. Deax
WaLren €
C. L. LAF
Geoncr 1.;
Rov Lk,
WaLtace
Jorx E. )
C.H. Lo
J. WuLas
R. A, Mc
B. B. Mt
Tros. H.
Wits M.
Awmnrn E
H.T. Ma
Hox. Cas
I W. Mu
Harowp 1
H. H. M
Prwr M
R. B. Mo
C. L. Mu
CLARENCE
merce
Evtor Nx




|

Officers {contd.)

L G. W. Fuste, Jn., Baltimore & Ohio Railroad Company
Harowo F. ExLows, The American National Red Cross

ny ot D. D. Fexney, Past President
R. H. Feagusox, Metals Section
“hines Dxr. Hanr E. Fisnes, Chicago Rapid Transit Commy
’ Vicror B. Frrzramuck, Richmond Safety Cowncil
York , Howass B. Fowna, Burroughs Wellcome & Co. (U. S. A.) Inc.

Rav Guarry, Mest Packing, Tonming & Leather Industries Section
Rosexr F. Gnumoun, Utica » Council -

Safety w

Comcil
D.T. Hannincrow, U. S  of Mioes
Fraxxk H. Hammson, xmaumm
Jutiex H. Hanvey, Grester New York Safety Council
W. A, Hazans, Construction Section
D-.T Lviz Hazurer, wmmaumw

G. 1‘. Hurmura, Chicago Rapid Transit Company
G. A. Heusen, Louisville Safety Council

H. W. Hsuriven, Chattancoga Safety Council

Cani. E. HoLues, Marine Section

Da. Rarrn H. Houcnrox, Kenosha Safety Council

Srersen J. Huntxy, Safety Council

W F. Janes, Philadelphia Sefety Council

E. A Jasvis, Chase Brass & Copper Company, Inc.

Tuouas P. Keanns, Industrial Consmission of Ohio

W. Deax Keerer, Lumbermen’s Motwal Cassalty Company

Wauren G. Kiwg, Past President

C. L. LaFouxraixe, Great Novthern Railway Company

* Gromce LaMain, Des Moines Safety Cowncil

! Roy Lzx, Contra Costa County Safety Council

i WarLace Q. Lsz, Safety Division, Indianapolis Chamber of Commerce
i Jonn E. Loxg, Past President

l C. H. LoNcuax, Chmo&MWm Railway Company

g J. WiLano Losn, Atlantic Refining Company

; R. A. McAxrnus, Public Service Coordimated Transport

1 B. B. McCuwrocn, Bureau of Safety, Inc.
|

npany

&?ﬁ
il

Jepart-

Taos. H. MacDoxaws, U. S. Public Roads Administration
Wites MacLacuiax, ASSE-Eugineering Section
Avraip E. Marrpy, Berkeley Trafiic Safety Comemission

H. T. Manxex, Petroleum Section
HouCamE.l(uun,KnYukSunTum
L W. Mniase, Industrial Gloves Company

Hasews L. Miwza, E. L du Post de Memours & Company
H. B. Mouia, St. Joseph Safety Comncil

Punwe M. Moscan, Massachusetts Safaty Council

R B. Momxv, mmﬁmm
CLMM!.MWMMMMM
Cransmcs J. ummmmmam
-

Mmu.smudnﬂnmawmsem
‘ 7 ‘




wilicers (contd.)

Fraxk S, Newew, Toledo Safety Council

F. Epwarp O'Ne1, The Safety Council of Greater St. Louis
Grorce C. A. Opp, The Detroit Edison Company

WaLTER S. PaINE, Aetna Life and Affiliated Companies

LEw R. PaLumen, Past Presidemt

Davip A. Parrox, Newark Safety Council

R. E. Perkey, South Bend Safety Council

C. E. Perripone, Past President

G. H. Preir, General Electric Company

D. W, Poxtius, Greater Los Angeles Safety Council

W. M. PoweLy, Cement and Quarry Section

ALeert S, Recura, General Time Instruments Corporation

R. J. RewgeLern, New Haven Trap Rock Company

CoL. Hexgy A, Renincer, U. 8. Office of Givilian Defense, 3rd Region
J. W. Rev~owps, United Pacific Insurance Company

Roranp W. RicHarpsoN, Paper & Pulp Section

Cuirrord T. RiprEy, Superior & Douglas County Safety Council
Miss Savie Rocers, Employees’ Publication Section

A. V. Ronwepez, Duluth, Missabe & Iron Range Railway Company
Cant J. RurtLaxo, Street & Highway Traffic Section

Hexzy G, Scuarrxen, Erie Safety Council

Frank T. Sueers, Portland Cement Assodiation

Joux R. Sueswoon, Baltimore Saiety Council

Dr. L. A. Suovpy, Bethichem Steel Company

Jusce Lee E. Skeer, Appellate Court, Cleveland

Cart L. SurrH, Greater Cleveland Safety Council

Taeovore F. Suira, Oliver Iron & Steel Corporation

R. T. SoirexsteN, Elliott Service Company

Lesuie J. Sorexsox, City Traffic Engineer, Chicago

Joux L. Seencer, Blackstone Valley Safety Counil

E. C. Smrixg, Philadelphia, Pa.

E. B. StauLmay, Safety Dept., Nashville Chamber of Commerce
Cor. Joux StiweLy, Consolidated Edison Company of New York, Inc.
Major R. C. Strarrox, C.W.S,, Chemical Section

H. B. TavLor, Food Section

C. P. Toimax, Past President

Joux Treweek, Mining Section

R. A. Tuckex, Western Pennsylvania Safety Council

J. A. Vixcent, Madison County Safety Council

Dr. C. H. Warson, Past President

M. F. M. Wezrn, Lehigh Valley Safety Council

H. W. Warrcons, Transit Section

T. Axcuix WRITE, Safety Div., Birmingham Chamber of Commerce
A. W. Warnrney, National Conservation Bureau

C. E. Wnsox, Detroit Industrial Safety Council

Dr. Lewis A. WiLsox, The University of State of New York

C. E. Wootizver, Automotive and Machine Shop Section

Rov V. Waicnt, Simmons-Boardman Publishing Corporation
Miss Magy May Wyarax, Child Education Section

Axrrur H. Younc, Past President

M. W. Younc, Sacramento Safety Council

WaLrez S, Youws, Worcester Safety Council

E. ]. Zavrr, Safety Burean, Duluth Chamsber of Commerce
Imvinc R. Zeagan, Omabe Safety Cowmncil

V. A. Znome, U. S. Department of Labor

8

Each edition ni
library of safety
wen and women—
portation, insura
agencies—give the
and background tc
vention at the An

This knowledge
ing ycar after yea
gressive industrial

Plan ¢

Safety ideas, to
as persomalities in
ty, can he found
Toble of Content:
at the end of the

The Table of
Sessions, (b) Su
problems commo
Industrial Section

Subject Sessio
are arranged alj
the book the seve
trial Section are
the dailvy time s
gram.

The detailed :
easy to find spe
hundreds of jten
Jects discussed, 1.
shoes, third shi
in the cise of o
are pristed in
tions, i e, Ch
Marine, etc. U,
are listid the s
gram.



b b

58 31st National Safety Congress

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

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

adjust the air distribution between the va

rious branches. Tampering with blast gates
can seriously affect such distribution and
therefore gates should be Jocked in place im-
mediately after system has been installed and
its effectiveness checked). Increased pres-
sure loss throush dust collector due to lack
of maintenance, improper wear, etc.
nrywtdadxeollecmrdeum Refer to op-
eration and maintenance instructions fur-
nished with the collector or consult the
equipment manufacturer.

Testing Toxic Atmospheres
By N. R. BERNZ
Chief Industrial Hygienist, The Fidelity & Casualty Co. of N. Y., New York, New York

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

Dusts Toluene
Carbon Monoxide Xylene
Hydrogen Sulfide Trichloroethylene
Hydrogen Cyanide Carbontetrachloride
Sulfur Dioxide Carbon Disulfide
Oxides of Nitrogen  Nitric Acd
Ammonia Chromic Acid
Phosgen Hydrofluoric Acid
Lead Hydrochloric Acd
Cadmium Sulfuric Acid
Benzene '

Others which are more directly associated
with specific industries are:

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

Aniline

Radon

Thoron

As will be seen by examination of the
above list, some of these substances are pres-
ent as raw materials; others are final prod-
ucts, uhﬂeaﬂnrdgronpoomrsasby-pmd
ucts generated in the various operations.
Typical of the first group are the various
acids, organic solvents, chlorinated hydro-
carbons, ammonia, and carbon disulfide. In
the second class we have TNT and am-
monium picrate, while the remainder are
commonly occurring dusts, fumes, gases and
vapors of a toxic mature generated in various
industrial processes. While the theoretical
possibilities for exposure to toxic substances
in the above ‘industries are far too numer-
ons for tabulation, this list represents those
most commonly encountered.

Dusts
Sﬂn—bunuinwnmcdmarepmb-

ably found in all of the above industries. For
mupk. of the iron ore in the steel
industry presents exposures to free silica
dust in considerable quantities. Buffing,

polishing, and grinding operations done very
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Dust, Fumes, Gases and Iapors

(xtensively in a great many industries,
senerate inorganic dusts, which for the most
part consist of aluminum oxide and silicon
carhide, but also include free silica in amor-
phous and crystaline forms.

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

1. The inorganic type such as free silica
and asbestos, which is collected and the num-
ber of particles per umit volume of air deter-
mined microscopically.

2. Organic dusts of matural origin, the
amount of which is usually determined by
weight. Typical of these are tobaccn and flour

dusts.

3. Synthetically manufactured organic
compounds which may occur in the form of
dusts, such as TNT and ammonium picrate.
These substances when present as air con-
taminants in jow concentrations are generally
evaluated quantitatively by chemical means.

Besides ahove types, there are also metallic
dusts such as lead, zinc, cadmium, manganese,
etc, some of which will be discussed under
another heading.

Inorganic Dusts

The most common method for evaluation
of this type of dust is to collect air samples
in liquid solutions by means of an impinger
1) and to make the quantitative determina-
tion microscopically. When calculating the
dust concentration, usually expressed in num-
ber of particles per cubic foot of air, the
microscopic calibration factor, the volume of
the sampling liquid, and the size o: the air
sample are taken into consideration.

The sampling procedure, microscopic ar-
rangement, and calculations are extremely
sunple,hﬂﬁnmdm:sam
job associated with severe eye strain and
requires considerable experience before dust
counts can be refiec. In recemt years
memopronclimudnd(Z)hsbeuM
for counting of imgiger samples. With this
m&vhch&em&ldnm
ioadaammmumm

v in diret work, is
experienced microscopic

m“fwum&ﬁsw

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

Organic Dusts (Natural)

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

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

Synthetic Dusts

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

A method for sampling and determination
of TNT was described recently by Pinto and
Fahy. (5) This procedure calls for the use of
10 cc. of isopropyl alcohol in the midget
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flow over the wooden floor producing the
brown nitrogen dioxide gas in great volumes.
The operator not being familiar with the
toxicity of this gas and experiencing no im-
mediate physiological warning, remained on
the job attempting to clean the fluor by mop-
ping up the acid, instead of leaving the work
place for fresh air. As a result a consider-
able portion of this gas was probably inhaled,
He became seriously ill a few hours later
and died within 48 hours. Cases of men be-
coming sick while doing electric welding in-
side tanks or in other confined spaces are
often referred to in the literature. Many of
these cases are undoubtedly duc to oxides
of nitrogen generated in the electric arc.

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

For actual detection of mitrogen dioxide,
the method employing starch-potassium
iodide test paper is probably the best known.
This paper when damp is colored blue in the
presence of nitrogen dioxide. The method is
non-specific, however, Other, specific meth-
ods for evaluation of nitrogen dioxide, and
sensitive at low concentrations are the Griess-
Tlosvay and the Bismarck Brown tests. With
both methods, the air sample is bubbled
through chemical solutions after which the

physiological safe limits vp to. 40 ppm
have been for these gases, atmos-
pheres which by odor or color indicate the
presence of nitrons fumes should always be
sewed with -

Ammonia
As stated elsewhere, amnonia is an im-
portant raw material throughout the chem-
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ical industry. It is a strong respiratory irri-
tant for which safe limits ranging between

50 and B5 ppm. have been recommended :

(Russian investigators 13-39 ppm.; State

of Magssachusetts 50 ppm.; Flury and 1

Zemik 85 ppm.).
Ammonia vapors can be evaluated directly

in the field by bubbling the air sample |

through a measured volume of 0.1 N hydro-
chloric acid in water solution using phenol-
i indicator ; the appearance of

:

Sulfuric acid can also be used with above
method. In another method, recommended
by the A.P.H.A, the air sample is collected
in sulfuric acid, but the final evaluation is
made in the laboratory by standard analytical

E

Leed

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

Sampling of lead-con}amimted atmos-
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are probably familiar with the cases of cad-
mium intoxication in a plant in Ontario,
Canada, a few years ago, when 14 persoms
were poisoned-—two fatally—during anneal-
ing of cadmium plated rivets (17).

St .
PR LN

Mercury

The present emergency has greatly accel-
erated the use of mercury, not only in our

The toxic properties of mercury as a
respiratory hazard when present in the form
of vapors or in a finely divided metallic state
are probably fairly well-known to most men
concerned with industrial health, A safe limit,
toxicologically, of about £ mg. per 10 cubic

A number of methods are available for the
evalmtion of mercury vapors in air. One of
the most expedient procedures is probably by

mercury

by the phototube and conse-
quently also its current flow, which in tumn
is calibrated in terms of mercury concentra-

interfering
Hight received

* tom. This instrument is mot specific as it is

1NN



= 31st National Safety Congress

subject to other light intercepting media such
as smoke and fog.

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

Benzene (Benzol), Toluens and Xylems

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

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

tible gas indicator is far more expedient.

dex, so the instrument is therefore not spe-
cific. With information, however, as to the
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Selection, Use and Maintenance of Respiratory Proteciive
Devices®
By H. H. SCHRENK
Chiof Cheniet, Health Division, Bureen of Mines

8. J. PIARCI
mmwumwwwm
Bureau of Mines, Pittsburgh, Pa.

ot Trime . B e i, W

H. H. Schrenk, chief chemist, Health Di-
vision, Burean of Mines and

. 8. ]. Pearce, associate chemist, Gas and
Dust Section, Central Experiment Station,
Bureaun of Mines, Pittsburgh, Pa.

There are several well-recogmized pro-
cedmesiofmmdhmexmttohnrd-
ous atmospheres in indumstry. They inclwde
(a) substitution of less toxic material, (b)
enclosure of prooesses, (c) wet methods,
(d) louleth(e)mm

ure or improper use of other coatrol equip-

|

Respiratory protective devices usmlly are
employed to supplement other methods of
control, as a temporary expedient, or when
other methods are not readily applicable or

16. United States Public Health Service. 3
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