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1 Safety Council, Ine.

OFFICERS ' .

Chairman. Board nf Directors
ian Telephone and Telegra

Presicent:
Qgo,

Curo F. Cratg, Vice-Provident, Amer.
ph Company, New York, N. Y.

Np Il Dersorx, President, National Safety Council, Chi.
Vice-Preudent jor Farms: Goy L. N
Committee on Boys and Girls Cl

Fice -President for Fimance an
and Comptiroller, Common

O8LE, Managing Director. National
ub Work, Chiage. ilI.

d Treasurer: O, Gresses, Vice-Praident
walth Edison Company, Chicgo, L.
Vice-President for Homes:

D= D. R, ArmsTRONG, Second Viee-Presiclent,
Metropolitan Life Insu ’

rance Company, New York, N. Y

-

Vice-President for Industry: Geomnt A, Jacosv. Director of Personne!
Scrvices, General Motors Corporation,” Detroit, Mich.

Vice-President for Loeal Safety Qrganizations: Kessern B Cotman,
Scattie, Wash,

- we wse

Vice-President for Membernhi

p: E. W. Krurron, Assisant Vice.Presi.
dent. United Scates Steel

Corporation of Delaware, Pittsburgh, Pa.

} Vice-President for Public Information: W. EanL Hau, Managing Edi-
] tor, Mason Cuv Globe-Gazotie, Mason City, la.
) Fice-President for S}éool: and Colleges: Dn. H. T. Heawo, President,
( llinois I[rstituse of Technology, Chiago, 1.
] Fice-President for Traffic and Transportation: Lesuz J. SORENSON,
City Trafic Engincer, City of Chiago. Chiago, 1,
, - . ) .
l Fice-President for WWnmen's Aetivities: Mas. L. K. NicHowox, National
Safety Chairman, National Congras of Parents and Teachern, Salt
3 Lake City, Utah
3 Secretary: R. L. FoanEr, General Secretary, National Safety Coundl,
7 Chiaago, 1. '
3 Assistant Treasurer: B. B. McCuLiocH, President. Bureau of Safety,
3 lac, Chiage, 11,
Assistant Treasurer: H. H. Grerswato, Director, Actounting Division,
National Safety Coundil, Chiago, 1l
e ' (Note: The liss here printed of Officers, Trustees and
Board of Directors indlude those ejected at the 1947
Natonal Salety Congress and in the case of the Trusiees,
ceriain members previously elected for a two or three
vear term.)
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Chairman of the Trustees: WiLLiax A. Izvin, Member, Executive Com-
mittee, United Saates Sieel Corp. New York, N. Y.

Vice-Chairman of the Trustees: Rosexr C. Staniey, Preiident, Inter-
national Nickel Company of Canada, Ltd., New York, N. Y.
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Cizo F. Cansc, Vice-Prasident, Amerian Telephone & Telegraph Co.
New York, N. Y. (Ex-Ofido)

Freoeucx C. Caawrows, Proident, Thompson Products, Inc, Cleve-
land, Ohio :

Wartmr J. Cuxsiivcs, Chairman of the Board, Continental [llinois
National Bank and Trust Compaay, Chiago. 11l

Neo H. Deamscax, President, National Safety Coundil, Chiago, nm
(Ex-Otfhicio)

Ricaann R. Deurnzr, Pu;ndcm. Procier and Gamble Company,” Cin-
dnoati, Ohio

Benjauin F. Famorss, Pruldcnt. United States Steel Corporation, Pitus-
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Jomx Srwzes, Viee-President, Consolidated Edison Company of New
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C. E Wnusox, Praident, General Motors Corporation, Detroit, Mich.
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Automotive and Machine Shop Section
Executive Committee 1947-1948

General Chairman=]. E. MOORE., Director of Safety, Corporate Service Incorported, Detroit.
Mich.

Fice-Clairman—~L. B. LOOMIS, Safcty Engineer, Fisher Body—Tcrmtedt Division, General
Motors Corporation, Detroit, Mich.
C A. DEMONGE, Safety Director, Kelsey-Hayes Wheel Company, Dcu'ou. Mich.

Secretary~D. L. McCULLY, Safety Supervisor, Westinghouse Air Brake Company, Wilmerding,
Pa.

Chairman: GEQ. F. NUERNBERGER. Safety Engincer, A. B. Dick Company, Caicago, lil.
R. D. HARVEY, Safety Engincer, The Murray Corporation of America, Detroit, Michigan
C. O. ENOCHS, Sifety Director. Chevrolet Flint Dmsm of General Motors. Corpon(m
Flint, Michigan
F. H. HUMPHRILES, Manager Safexy and Claims Division, Amerian Car and Foundry
Companm,, New York, N. Y.

Cheirman: F. W. FISLE, Safety Director, The Brewer Titchner Corporation, Caﬂ.land.' Ncw E
York
BARNEY ]. POVOLNY, Safety Director, Detroit Diewl Engine Division, Gencral \{oum
Corporation, Dearoit, Michigan )
WM. SMITH, Direcor of Safety. Ford Motor Company of Dearborn, .\lndngln :

Membership Committee
Chairman: PAUL J. BLACK, Safety Supervisor, Westingbouse Electrict Corporation, Lima, Obio
ARTHUR E EWING, Laurobe Electric Steel Company, Latrobe, Pa.
FRED G. YELTON, Safety Director, Delco Remy Dirvision, General Motors Corporation,
Anderon, Indiam )

News Letter Commitiee
Cheirman: PAUL F. BUNGER, Safety Director, Frigidaire Division, General Motors Cor-
poration, Dayten, Ohio
LOUIS A. GALANTUCCI, Safety Engincer, General Elearic Company, Bloomiield, N. ].
G. W. YEMM, Safety Director, Otis Elevator Company, Harrison, N. J.

Heclth Commitiee
Chairman: A. L. BROOKS, M.D., Mecdial Division, Fisher Body Division, General Motors
Corporation, Detroit, Michigan .
C. F. ENGEL, M.D. Assistant Mcdial Director, Westinghouse Eleatric Corporation, East

Piitsburgh, Pa.
FRANK ‘A. PATTY, Director of Industrial Hygicne, General Motors Corporation, De-
troit, Michigan
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Publicity Committes
Chairman: O. C. BOILEAU, Supervisor of Safety, Haalth and Retirement, RL.A. Vigor Cor-
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W. E. BROWN, JR., Safcty Director. The City Auto Saamping Company. Toledo, Ohio
LOYLE DAVIS, Director of Personnel and Industrial Relations. Mueller Company. De-
atur, 1linois
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Chairman: M. F. BIANCARDI, Safety Enginecr, Halth and Salety Department, Industrial
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ROBERT C. BENSON, Director of Personnel and Safety, Lansing Stamping Company.
Lansing, Michigan
E. CLARK WOODWARD, Director of Safety, A-O Smith Co-poration, Milwaukee, Wis-
- consin .

Poster Committes

Corporation. Detroit. Michigan
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HAROLD M. ERICKSON, Director of Safcty. Nash Motors, Kenosha, Wis.
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Grosse Pointe, Mich.; *H. B. DUFFUS, Westinghouse Electric Corp., East Pitsburgh, Pa..
*HOYT L. FRACHER, Detroit Steel Products Co., Detroit, Mich.; *G, A. RUECHEN-
MEISTER, Dominion Forge & Stamping Co. Walkerville, Ont., Canada: *M. J. Mc-

i e CARTHY, Fisher Body Detroit Div., General Motors Corp., Detroit, Mich.: *ROBERT A.

Ll SHAW, Detroit Diecl Engine Div., General Motors Corp., Detroit, Mich; LT. COMDR.

: PAUL S. STRECKER: *R. F. THALNER. Buick Motor Div., Geeral Motorns Corp.,
Flint, Mich; *V. . TROTTER: *C. E. WOOLIEVER, A. O. Smith Corp., Milwaukes,
Wis. .

Staff Répresentative—~ARTHUR §. KELLY. National Safety Coundil, Chiagu, m.

sindiates Past General Chairman
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MONDAY AFTERNOON SESSION
October 8, 1947

Presiding: Dr. A. 1. Rrooks, Medical Director, Fisher Budy Division, General Moton Cor-

poration

.

Recognition and Control of Fume and Dust Exposure

By V. ]. CASTROP
Resecach Laboratories Division, General Motors Corporation

lllnass which an be auributed s the oc-
cupation may occur :n the automotive and
allied industries. While ocrupational disasc
cuises are much fewer in number than those
resulting from accdental injury. there il
remains the need for vigilance in mainaining
3 haaithlul working environment. The re.
sponsibility for employee health is delegated
by management to the mediaal direcroe with
the safety director charged with matters per-
taining to safety. For the smooth funaioning
ol either department it is necesaary that these
individuals work in clove harmony with each
other. ‘

A safety engincer who is cpable of recoy-
niting cooditions which may be detrimental
to the haalth of the cmplovec is an excellent
tammate for the doctor in any employee
health maintenance program. The safety en-
ginesT need not be capabie of actually sam:.
pling air in the environment or devigning 2
ventilation swstem (ot the control of toxic
outerials, He should, howeser, have knowi.
cdge of the materials which have been proved
harmful, should be f{airly well mformed of
how thae materials may be used safely, have
some understanding of basic control measures
which are normally reconunended When such
cuaterials are used.

The intention is not to preent a highly
technial discussion of fume and dust ex-
posures or deuiiad information, regarding
ventilation systemns. as such matiers are of
interest to the prolessional industrial hygien-
st and of companatively liile value Lo saley
engincers. This discusiion will be limited to
the more basic principles of industrial hy.
gicne as they relate to fume and dust ox-
posurs, to indiale what control measures
are available or usel to protect. the em-
ployee’s health, and, to all to your attention
operations and materials which are conunonly
used in the automotive and allied industries,
at the same time Sndiating the generally

accepted opinion as to their effect on health.
Maay conditions are correcied or improved
beciuse ol reasons other than their eflect
upont the heaalth of the employces. Better
procuuts, better employee relationship, reduc-
tion in mainicrance of cquipment may be
cited as justiication for management’s de-
cisions for such carrection or improvement.
Genenally speaking there ase two means of
entrance of toxic compounds into the buman
body under industrial conditions, namely, by
ingestion or via the respiratory tract through
the inhalation of fumes, dusts, mists of gases,
Ingestion is of imporuance if toxic materials
which have a systemic effect are used and

adequate washing facilities are not provided, -

or, where the employes are slovenly in their .
jersonal habits. Inhalation is considered the
most important portal of entry ol fumes
or dusts and the particle size, therefore, be-
comes signifimnc in evaluating an exposure.
The particdles which cuse thg, physiolegiail
changes arc those which are small enough to
temain suspended in the air and not those
which immediately fQll to the floor. Flying
particles, which are of concemm to a3 safery
man and for which he advoates the use of
1oRgles, are not of hygienic signiicance since
they are not of respirable size. To judge the
wcriousness of an exposure by the quantity
of detritus adjacent 10 an operation is often
misleading. This is espedally wrue where
mechanial ventilation has been provided
which will remove the Ane malerial but is
inadequate 10 trap ot convey the larger
particles,
in evaluating an exposure it is necessary

to cunsider the toxicity of the material, the
duration of the exposure, the average concen-
tration of the contaminant with spedial atten.
tion Leing paid to those operations which
prodiuce high concentraticns at some phase
of an operating cyde, and the measures which
have been provided to control the expasure.
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Mcdial records of the individuals subjected
l0 the exposure may be of value if the exami-
nations arc thorough and frequent and not
of a cursory type. It must be resembered
that occupationai diseases are slow id dev-lop-

ment andl in some instances lasting in clea.:

Slow changs may not be deteced and Lhe
mere fact that csess have not occurred is no
definite assumncz thal exposures to known
toxic matenals may be ignored.

The determination of the concentration of
the toxic material in the air is important in
evaluating the expasure. Tests of this cype
are not only indiative of the degree of coa-
tamination but in some instanas which op-
eration it the major offender.

"Che apparatus used in coliecting the con-
taminant and the method used in ewimating
the amount present in the atmosphere vary
with the type of material. Tests of this type
are specialized in nature and arc boet with
many pitfalls which aa lad to very cone:
ous results and condiusions if done by other
than experienced personnel.

In a discussion pertaining (o toxic ma-
terials it is generally pecesary to quote per-
missible conamitrations or 33 it is someclimes
expressed ~ maximum  allowable concentra-
tions—permissibie limits, or threshold limits.

These terms are used extensively by industrial -

hygienists to indicate concentrations of a
substance io the air which are considered
compatible with good haalL The limit usu-
ally applies to expasures of eight bours dura-
tion {or a prolonged period.

The limits are, for the most part, advisory
standards or bench marks which are prac-
tia! (o meet. In genaral, these limiu are de-
rived from three types of cvidencs all ol
which have value and limitations. :

1. Animals have been exposed at diffgemt
concentrations and the effects noted.

2. A few cxperiments have been made
on human subjeas for short periods of
time.

3. Safe limits have been arrived 2t by
mcasuring the concentrations of sub-
stance in the workroom air and corre-
lating this {nformation with resulus of
medical examinations of workmes.

There is no magic connected with these
limits and the mcre fact that they are ex-
ceeded does not necestarily mean that some-
one will definitely become ill, but there is a

probability that someone will suffer ill
effects if the limit is greatly exceeded for a
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cunsiderable period. There remains much to
be learoed regarding the woxicty of many
subsancs uswed in industry, and it is hoped
that with more research and study that the
answers will be found. -

So much for the general picture. Now let’y
take 2 look at some spedfic operatioms.

Welding~Welding processes mast common-
ly used can be divided into three types, are,
gas. and resiscance. The safcty ‘measures per-
taining to dothing, goggles, and belinets are
of common knowledge and therefore, shall
not be considerad in this discussion. |

Arc welding when perfarmed on uncoated
stecl dos not produce 2 condition which o

comidered harmiul to the welder provided it

is accomplished in 2 comparatively large open
area. The fumes which roult {from welding
corsist essentially of the oxides of irom and
oxides of metals which may comprise the
steel or coating of the welding rod. Some in-
vastigators have found chanceristic mark-
ings on chewt x-rays of men who have welded
under severe coaditions for long paiods of
time. These markings are presumably duc
to the depasition of iroa fumes. within the
lungs, but it bas not been daponstated that
such fumes bave Gused physial impairment.

A [requently suggested limit for welding
fume is 15 milligrams ol iroo oxide per cabic
meter of air. Concentrations ol this magnitude
existing in the workroom would caaterially
reduce visibility and (hereby become 2 oui-
sance or an unmle odition requiring cor-
rection. .

Welding within afined areas such 29
tanks, inside machinery or equipaxat, of in
small rooms prexnu a condition which an
be of concern. The concentration of fume is
materially higher under thoe couditions as
there is little opportunity for dilution by

PR A

natural aif currents normally preent in a
targe shop. Nitrogen oxides formed by the N
electric arc when inhaled in suffdent quan- §

lives causes Ruids to form in the lung—edema
—~with the resultant failure of the ropirawey
sysicrm.  While welding in large open .areas
these Loxic gases are normally Dot preset in

sufbcicnt quantitics to cause barmful effects. §

However, when welding is done in confined
arezs, the nitrogen oxides may reach a con-
caentration which will be harmful . - -,
Gas welding genenally is not productive ol
harmiul (umes. There are, bowever, in braz:
ing two potentially harmful exposures, While
boric add or borates generally are used in
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grinding of nontuxic metals which are free of
wand is generally oonsidered 2 nuisance and
is not harmfu! per se. Despite this fact some
state laws require griding operation® to be
ventilated. This requirement has probably
been 2 hold over from the days when sand.
stone wheels were prevalent and also o pre-
vent the creation of a nuisance condition.
Grinding wheels in use in industry have ar-
tificial abrasives such as aluminumn oxide or
silicon carbide. Emery, which is 4 natural
product composed of essentially aluminum
and the magnetic oxide of iron, may also be
used. A permissible limit of 50 million par-
ticles per cubic foot of air for aluminum
oxide and silicon carbide was recently ae-
cepted by the wembers of the Amerian Con-
fcrence of Governmenial Industrial Hygien.
ists. Such a limit is liberal and concentrations
of such magnitude are nonnally not en-
rountered, -

When lead, silim, or some similar toxic
material comes in contact with the grinding
wheel the exposure to the abrasive matter
may be ignored and the expasure evaluated
on the basis of the toxic material. Lf this
latter material is controlled the nuisance will
also be eliminated.

Ventilation systems for grinding wheels
have been fairly well standardized and gen-
erally are satisfactory lo prevent 2 nuisance.
Hoods should enclose the wheel as completely
as is practicable. Air volumes shouid be pro-
vided which are sufficient to cause an inward
flow into the hood when using the smallest
wheel. This is ospecially true where tovic
materials are invoived.

Wet Grinding—Bafles, hoods, and guands
are generally loated near wet grinding
wheels 10 prevent dispersion of the liquid
used as a coolant. These deviess are usually
sufficient to control the dust if it is nontoxic
in nature. If the dust liberated is toxic, me-
chanial exhaust veniilution may be required.

Buffing and polishing—The bufhng com-
pound applied to wheels used “for bufing
and polishing vary in composition. Wares
and various types of abrasive arc the major
components. Thewe . materials plus lint and
fibers from the wheel are the cuential in-
gredients of the airborne dust. The toxicity
is dependent upon the tipe of ahrasive.
Generally ventilation is provided 5o as to
improve housekeuping and reduce the num.
ber of complaints and not beauswe of the
hazard to health. .

Machining—Smoke from oily parts is the
prevailing source of 3ir conlamination at
machining operations. [llnest has not been
auribuled o this type of exposure. As is the
ase with most fumes and dusts of the nui-
sance variety little is known as to what ef.
(ect such materials have on already existing
physial abnormalities.

Machining operations on  steel produce
large chips or turnings; consequently, dust
is not a problem. Operations involving the
machining of high lead alioys have been
sudied, 2nd significant quantitis of air-
bormne Jead have not been demenstruted.

Graphite which becomes zirborne during
the machining ol @ iron is not considered
1o be physiologially signiiant, an there-
{ore is classified as 2 nuisna dust. Frequent-
ly management considers it advisable to pro-
vide ventilation for the machines which are
productive of the most dust, a3 graphite on
the clothing and perwon and surrounding
machinery is condudve to many complaint.
Ventilation systems for the machining, drill-
ing, and 30 (orth, of st iron should in-
clude boods located as naar the cuitars or
drifls as is practiable. Many of thee boods
are in use on production machinery and are
doing an excelient job.of dust control.

Abrasive Cleaning—Since silia is recog-
nized 2 the mast harmful of minemal dusw,
an adequate vemtilation sysiem is normally
provided at the time of instailation of cm-
vercially built sand blast equipment. Coo.
tinuous usage and lack of maintenance resuit
in a2 breakdown of adequate control. Visible
escape of dust is the best evidence that this
has occurred and it is advisable to correq
such a condition without undue delay.

Employees who are stationed in blast rooms
are dependent upon personal respiratory
cquipment. It is of utmast importance that
such devices are of a type which wiil provide
the necessary protection. Devicss of this type
are of the supplied-air variety, and it is neces-
sary that the air provided be free of harniful
contaminants. The air compressors should be
loated in an arma [rec of contamination
otherwise the contaminant will be tranvmitted
to the helmet and the breathing zonc of the
worker. ”

Normally, ventilation within the room i
provided so as lo improve visibility and to
help prevent the esape of dust to the sur-
rounding areas not to reduce the mneentra-
tion of silia dust to 2 sale level.
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Tumblast or rowxting table type of sand
blast units should be provided with sufficient
ventilation to prevent the oape of silia
dust. Leakage due o0 excessive wear should
be remedied.

Souil vand blast abincts, where the open-
tor controls Lthe blast noziles from outside the
cabinet, frequently have faulty saals around
the doors or the rubber gauntlets are loow
ot torn. The dust which csaps from the
cabinet through these openings iv in close
proximity o the brczlhing wae of the em-
ployce and in many insances exceeds the per-
missible limit for silica. This lakaze should
be correczed and the men should not be re-
quired to use respiratom,

It the anticles being blasied are free of
silia or other toxic material, the dust resuli-
ing from grit or shot blasting is cliwified in
_the nuisance category. It {ollows that the
maintcnance of ventilating swstems for grut
blading, although desirable. is nat alwan
v neeessary as for sand blastiag,

The use of steel grie or shot in blasting
rooms produce excosively high roncentra-
tions of dust within the endosure. It is there-
love, necesary 1o protect the worker within
the room. The remacks included in the sec.
tion deveded to sand blasting rooms are there.
{ore, pcninmt when considering rooms in
which steel grit or sixw are used as the :tbra
sive.

Vapor blasting, 3 variation of and blasting,
1+ ol comparatively recent development. This
procedure involves the use of fine silica and
water under prosure. The silica usal in vapor
hlast uniw varies in size and may even be a;
small as 1250 meh (approximacety 10 mi-
crons). It is generally believed that airborme
silia particles below 5 microns are most sig-
aifiant in auting silicesls. 1t then follaws
that ' operations involving the use of silicl
abrasive whose initial particle size approaches
that order of magnitude are more hamrdous,
and require continyal vigilance in mainwin.
ing good control. 1t is, therefore, essential that
the vapor blast cabinets be maintained s
that leakage of mist does not occur. Cool
housekeeping is also essential as spillage af
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" lead, the quastion then arises as to whether
or not the cmployees workmg with this ma- -

- onto the hot floor of the furnace where it is* "

“the sand and water sludge upon the foor.

will aete a source for dust dissemination
when the water evaporates. Likewise, con-
tainers of the dried siudge sheuid not be al-
lowed to stand in the factory where thev
cn be influenced by 2ir currents of high
velodty.

. pendent upon the purpose for which it is

Pracially all industrial plants have opcn
tions which involve the use of leading base
bearing: metal or solder. Babbitt bearing -
metal containing approximately 75 per cent
lcad bus been ecountered. The compodi-
tion of solder metal is varlable and de-

used, with ordinary soft solder mnuining a’

comparatively high percentage of lead.
Assuming that the babbitt or solder in -

use is ene containing a significant amount of.

terial will become il The answer to such a
quostion could be given by a qualified in- .
dustrial hygienist after he had seen the opm- :
tion and considered such factors as the temm-’
perature to whick the metal is heated, the_*
method of removing exass solder, the lcnglh

of exposure, and the effectivencs of the con- .- }

trol measures provided. . e

It 15 2 well known face that tead anses’
illnew if absorbed in excewive amounts, and .
therefore operations wherein' lead “is - used .|
have rectived considerable attention™ and
study. Qut of this experience certain prac
tices are known 10 produce excewsive cxpasure
whereas other practices have been proved oot
10 be harmfui. it is genearally conceded that..
excessive ‘concentrations do not result from
operations where solder is applxed by means
of an cledric soldering iron. This is probnbly

due 10 the small amounts of solder used and -

the comparatively low heaat of the- metal.
When an iron is wed which is beated.in a
small zas fired furnace, the expasure may be
of greater consequence. Solder which reraains
on the iron coming into contact with-the
Rame or heat is vulnerable for volau’lintion.
Small amounts of solder drop from the iron.

readily volatilized or oxidized. The oxidired
material may beoowe airborme due to dis-. .

turbances created by the flame or by ruraov.e;-,_"

ing or placing the woldering’iron in the. fur- -
nace. Frequently industrial hygienists recom-

mend that ventilation be provided for heating

units of this type thereby removing lead
fumes and dust from the environment. This
is pamcularly true in small rooms or whcre
many units are in use, -

The atmospheric contamination ocu.uoned
by the use of either gas or elearially beated
pots containing solder is dependent on a
namber of factors. With higher temperatures
more volatilization will occur and the greater
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will be the eaposure. With the higher tem.
perature the metal is more readily oxidized to
produce a druss cansisting of a high percent.
age of lcad oxide. The dress may provide a
protectise coaling to reduce the volatilization
of the lead: however, disturbaace of this coat-
ing will create an exposure. As 2 saleguard
against excessive cuntamination, pots contain.
ing solder or babbitt are usually ventilated.
Wherever possible it is advisable to enclowe
the pot as completely as possible and provide
sufficient aic volume to overcome the thernal
cffects of the molten metal. Atempts have
been made 10 use natural drafi ventilation
systeras ta cnnteal theee fuines and in those
instances where the ducts were not of suffi-
cient diameter the svstem was inadequate
A preferable method is the usw of mevhanical
systems.

The removal of exczss wider with power
driven tools, such as grinding wheels, disa.
or wire wheels, craates airbome dust which
may contaminate large areas of the factory
it the operation is extensise. Diligent use of
abmsive doth will also result in excessive
concentrations of lead dust. Filing, however.
is not productive of small particles and i
preferred aver the use ot power driven toofe.
If filing is nat praciable or feasible it will
be necesary 1o provide some type of me-
chanial ventilativn sytem for the salder re-
moval operations involving the use of power
100ls. Since the permissibie limit generally
accepted for lcad is 1.3 milligrams per 10
cubie meters of air (353 cubic feet) it will be
necessary (o have an effective sysiem to pro-
vide adequate control. Enginecrs experienced
in dasigning ventilation sysiems to controt
loxic materials should be con<ulted. other-
wice 2 contly svwem might be erected and
later discongred 10 be entirely ineffective. Fre-
quently solder removal operations require the
use of portable tools on large objects and a
local exhaust system would not be ceative, as
is the cse in the fabriation of automobile
bodies. Ceneral contamination ol the factory
with lead dust has been climinated by endlos-
ing the entire operation in a large booth and
exhausting 2 sufficient quantity of air from
he enclosure to insure a constant inward
fow of air from the factory into the booth.
Under these draimstances no  pracial
amount of air. could be removed from the
Looth to reduce the lead concentration to a
safe level, and therefore it is necessary that
(he men working therein be provided with
adequate personal protective devices.
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feat Treating—High (emperatures are 2

“(requent sburce of omplaint (rdm” employecs

0 heat trat departments but such condi-
tions and their control are not within the
subject matter under discusion.

Fume disseminated {rom cyanide pou are
often amodated with cyanides used s fumi-
gants or as the lethal ageol in death cham.
bers and supervision 23 well as the employee
becomes apprchensive. Fumes (rom such a
source arc irritating and beause of this
property should be adequately ventlated.
The irritant nature of the [ume is cused
by alkali formed upon decompaosition of the
cvanide. .

Molten lead is sometimes used as a2 harden-
ing medium for meuls. Frequently charcoal
or some similar material is placed on the
surface of the metal to conserve hat and
prevent oxidation. A covering of this type
reduces the volatilimtion of lead while the
bath is quiescent, but has no effect while the
bath is in use. Adequate ventilation sbould’
therefore be provided for baths of this type.
As complete an endosure 1s is pradial for
the operation being performed s adviable
with air quantitics dependent upon the open
areas in the hood. To prevent contamination
resulting {rom volatilization of lad accumu-
lating in the combustion chambers the prosi-
ucts of combustion {rom gas fired lcad pots
should be vented to the outdoors and not
be allowed to dissipate into the workroom.

Iron Foundris=The princpal ingredients
of loundry dusu are silia, sea coal, clays, and
paning compounds. The predominant ma-
terial will be dependent upon which phas
af the foundry operation is being studial
and what operation is being performaed. The
controi of dust is the major problem. whereas
fume is of secondan imponance.

A discussion of all the aspeats of the in-
dustrial hygiene problems in such planu
would require a separtc treatise. For the
present discussion it should be uifhcient to
state that ull obvious sources of dust dis.
penion should be reduced 10 2 minimum by
adequate localized exhaust systeras, In 2
mechanized foundry such placst would be
sand conditioning and mixing cquipment.
wmbling mills, shakeouts, core reinoval and
knockout stations, transfer points ol dry
sand, abrasive blasiing operations, and all
grinding operations performed on astingp
containing appredable quantities of sand.

.
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Maintenance of ventilation equipment is
.A_Mmajor_item in_foundria_becuse_of the.
ubrasive action of the dust. Tt is imperative

that a good program be maintained w as to
keep the equipment functioning at maximum
ofidency.

Beause of the heat asodated with large
sale foundry activitias it is 3 common sight
t0 sev pedestal fans or air cooling ducts di-
rected in <uch 2 manner as to Qreste crosy
drafts which interfere with the efficient re.
moval of the dust dispersion. Better discre.
tion in the placement of these fans or ducts
will go far in reduding dust concentrations
in the areas where they are used.

After the obvious has been corrected. it is
advisable that a survey of the foundry be
made by an indusrial hygienist so that an
acurate cvaluation of the exposure may be
obtained,

Respiratory Protective Derices — As  has
been stated, the atmospheric concentration
of dust and fume and other materials may
he reduced to 2 safe level by adequate e
haust ventilation. In some ases it is possible
1o correct the condition by substituting a
less toxic material. Il these maasures are not
practial respiratory protective devices may
be used. They may alw prove valuabie in
giving protection during an emergency or to
provide protection for intermittent exposures
or 1o supplement other methods of control.
They should, however, not be considered as
the desirable means of controliing a health
harard,
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Experience has shown that frequently pro.

. tective devices-have bem_issded- which-de- not——-

provide adequate proteation. Upon inquiry
information was generally offered that the
safety engincer was not (oo well informed as
to what should have been provided.

The U. S. Burcay of Mines at their experi-
mental wmation in Pistsburgh tests equipment
of this type and studies the protection of-
lered to the wearer. If the device is satisfac.
tory in perforw nce, they isue an approval
‘number to the manufacturer which appears
on the device as well as the container in
which it is received from the manufacturen.
The approval granite! by the Bureau also °
stipulatet that type of macerials for which
it i1 approved.

Tt has become general practice in the feld
of industsial hygiene to recommend the use
of only those respirators which have been ap-
proved by the Bareau. Safety engincers
should likewise insist that such devies be
procured and acquaint themselves with the
type of protection afforded by ach devie
and thereby provide adequate control for the
individual wearing the equipment. Some en- _
gineers prefer to stock only that type of res-
pirator which will protect against the more
harmful dusts or fumes, since 2 respirator of
this type will also givre adequate protection
for materials of lower toxicity. The advan-
tage of such a procedure has merit as it re.”

.duces the types of devices needed in stock

and likewise insures the corret deviee for
the more serious expasures.

Metal Cleaming

By THOMAS MOONEY .
Med-Fac Industrial Hygiene Laboratories

The complete finishing of metals by elec.
troplating may indude:
1. Cleaning by abrasive. -
Polishing the base metala.
Cleaning with solvents.
Cleaning with alkaline solutions.
Cleaning with adds often referred to as
“Pickling.”
6. Metal deposition or clectroplating.
7. Buffing the deposits.
8. Lacquering the finished product.
In abrative cleaning, sand or steel shot is

used under pressure. The potential health
hazards in this type of deaning are exposure
to dust of a high free sili@ (Si0,) content
caused by the sand and also to metallic dusts
where metals apable of produdng toxic
dusts are cleaned by shot and sand blasting.
Steel shot blasting {s 2 much less severe haalth
hazrd than sand blasting; consequently, steel
shot abrusive deaning methods should be
used wherever possible. S
The maximum allowable concentrations
(M.A.C) for free silia are five million parti-




