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way Safuty, '\\’:\shingwn, 1. C. .

Dur. James 1D, Loasson, Professor of Education, Flovida Atlantic
Liniversity, }‘"{oca Raton, Fla.

Loms F. Lucas, Exeentive Dicector and Treasurer, Nutionul Rifle
Association of America, Washiogton, 13, C.

Rev. M. P. Lutkess, Assistant Exccutive Sceretary, Division of
Service to Klilitary Personucd, Lotheran Comcil in the U, S, A,
Washington, D. C.

Ravaonn M. Taoxs, Viee President for Tadustrial Relations, True-
hanf Cotporation, Detvon, NMicl,

1oy, Geratng 17, Macrewaxe, Jodiee, Common Pleas Court, Lawas
County, Foledo, Oliio

Arex A, Mavesky, Director, Nationad Speciad Scrvices, Boys” Clubs
of America, New York, N. Y.

- v e
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National
Sufe*y. Counc“ (Board of Directors, contivas: 1)

Vicrow J. Magr, Exccutive Director, Safety Council of Wiosten
Massachusetts, Springficld, Mass.

Riciiann 150 Manvany, P, Assistint Conunissioner for oo, o
Development, Consumer Proteclion and  Fuviviowentad 1ozl
Service, Rockville, Md.

Miss Mamon Il Mawnn, Comuissioner of Fadww wmd tadustiy,
Stite of Maine, Augustas, Me.

Stantey A, Mare, Dircctor, Competitions, Trainine & Faciiitic .
Division, National Rifie Association of Amesica, \Washingtom, . o

. O. Marrocks, Port Washington, N, Y.

J. L. Tvier McConnent, President, Delaware ‘Frust Compauay, \Vil-
wington, Del.

Brooks McConmick, President, International  Havvester Compuny,
Chicago, Il

Roumu‘i“F. McCunpy, President, Newport Supply Conupany, Co-ta
Mesa, Calil.

Iarvoin 'S, McFaveann, Director of Dersonnct Relations, Goucn ol
Motors Corpuration, Detroit, Nich.

D, Ross A. Mcl’ ArtAND, Gaggenlicim Profes.ar of Acvaspace Tadih
and SAfcty, Harvard Sehool of Public Health, Bostor, Mans,

Joun J‘ McRENNA, Manager, Scewrity and Safety Depuitines,
Mobil Qil Corporation, New York, N. Y.

Eucene W. Merey, President, Mine Safety Applizuices Company,
l’ill.\lnm;h, e

Vinan. J. “Mm'uns, Company Safety Dircctor, Western Electrie Cons-
pany, New York, N. Y.

Mauvin D. Mirs, Assoc
Education  Departinent SSg

Bagf cssor, i;u(cl Education, Phvsical
Mar shall‘ Em'ﬂ) )

' . Y. 1}
National ~l-” Service

; Av. .up Qf{)r?l'lc?\mn an N

I?. C' ’
M

Noxraan C. Minorum,
Inc.,, Chicago, 1.

Ennonn J. MoncroNn,
tional Red Cross, Washy

Mus. Cuartorre Mon1dgl '.4.;( S .nu.l H.
keeping Magazine, We '3~ P

Joun MONrronruv Sccond Vice l‘ncsu\cnt (_anl\ 1‘mrmv-'|'
partment, The lmvclus Hartford, Conn.

Georce A. Moowr, Geo, A. Mooie & Associates, fone, Porthand, G
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SUfeiy Council (Bourd of Directors, conlinued) !

R. L. Moorg, Manager, Safety Services Division, National Loss Con-
trol Service Corporation, Chicago, 11.

Mes, Bewe M. Morknr, Vice Meesident and Treasurer, A. D. Pease
Grain Co, Inc., Budington, Vt.

Tuomas C. MonnLr, Vice President, State Farm Mutual Automo-
bile Insurance Company, Bloomington, 1iL.

12 Frematse Mossow, Viee President, Bauk of Aunerica, New York, |
N. Y.

Arcan D, Muscrove, P'resident, JAL PPreight, lnc,, Salt Lake City,
Utah,

Eaowarn C. Myers, Vice President and Assistint 1o President, United
States Steel Corporation, Littsburgh, a.

W. E. Naumann, Chairman of the Board, M. M. Sundt Construc-
tion Company, Tucson, Ariz.

Locan B. Niw, Muanager, Louisville Enamel Plant, American Stand-
ard, Louisville, Ky.

Axmos E. Nevuawr, Director Emeritus & Consultant, Institute of
Public Safcty, University Park, Pa. i

Rouert A. OLEN, Vice President, Crane Carrier Canada, Ltd., Rex-
dale, Ou(.xrio Canada

Carrain DA\1ID Oriver, USCG, Commander, Clhicago Group, United
States Co.nst Guard, (Jumgo in,

J. U. Parkex, John U. Parker & Associates, Houston, Texas ‘
Dr. Orvie G. Pawusi, Director of Pupil Transportation, New

Jersey State Department of Education, Trenton, N. J.

R, G. Pueaxson, Manager, Information & Media Departiment, Public
Retations, Sisell Oit Companty, New York, N. Y.

Arrur G. Pemny, Administrator, Information and Development,
The National Society for Crippied Chiildren aud Aduits, Chicago,
{18 !

1)

Joun L. PlClu:Ns Secrctary, The Hartford Insurance Group, Harl-
ford, Coun.

racuer N, l‘l./\‘rr, Manager, Traftic Safety and 1lighway Improve-
ment Department, Ford Motor Company, Dearborn, Mich.

G. 11. Pore, Managing Logineer, Casualty & Chemical 1lazards De-
partment, Undevwriters' Laboratovies, e, Northbrook, L

Lokxe 15 Pumes, Superintendent of  Transportation and  Safely,
Toronto Star Limited, Toronto 179, Ontario, Canada
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National

Safety Council

(Board of Dirictors, ¢ mtinned)

Howaro Pyre, President, National Safety Conucil, 423 North Mich-
igan Avenue, Chicago, 1. 60611

J. S. Queener, Manager, Safcty and Iire Protection Division, 1. ).
du Pont de Nemours & Company, Inc, Wilmington, Del.

J. C. Ravcrirre, Supervisor, Industrial Safety Scctivn, Ford Motor
Company, Dearborn, Mich.

L. W. Ranor, Director of Corporate Planning, Oliver Cooi poration,
Chicago, IiL

Howauwo Rennorz, Safcty Dircctor, The Rath facking Compon, .
Whaterloo, Iowa

Joun S, Reen, President, The Atchison, Topeka and S wta Fe Kail-
way System, Chicago, 11l

R. L. RickennpaucH, President, Rickenbaugh Cadillac Company, Den-
ver, Colo.

Mark D. Ronesox, Executive Vice President, Yellow Freight System,
Inc., Kausas City, Mo.

Frank H. Rocers, Division Vice President, Central Telzphone Cein-
pany, Las Vegas, Nev.

Mrs. Ruru C. Roos, Corporate Seccretary, Edw. Il Walters & Co.,
Inc, Chicago, Hil.

E. M. Rowwty, President, Southern Spcu.nhy Sules Compunty, Ine,
New Orlc'ms Louisiana.

L H. Rvnnol.M, Vice President-Civic Aflairs, Chrysler Corparation,
Detroit, * Mich,

C. F. Scuwueres, Presi ploycrs
sau, Wis, : i1
i o e
Kaun. Scuurze, Chicf, Vchicle” gllull \Lrllb(\, lmlud

Highway ' Adwinistra ) ). S. Department of Teansportation,

Washington, D. C '"q}}"l O 0 0 7 1 8

Joun H. ScHWARIEN, J fen Caorporation, Evanstun, lll
A 21} )

O. D. SHACKELFORD,
Fort Worth, Texas.

Gowon 11 Suecus, D
igan State Unlvcrsnty, E.ust Lansmg Muh

Du. W. Henrv Suntincron, Ficdd Sceretary, Generad Board of
I’cusions of the Mcthodist Church, Evianston, Hi

Prucy II. Snur, Assistant Secrctary, Program Development, i,
Intermadional, Chicago, N
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George Washington Carver, or a Michel-
angelo, i

I want 10 add that we are greatly con-
cerned with the school bus problem overadt.
The typical school bus hasw't changed very
wuch i desivn o satety perfonmance sice
the thivies, Our current rvescavch s being
stepped up to cnsure the maximum feasible
protection for the 17 million innocent yoting-
sters who are beng transported in these
vduckq every day. \’\’c are stud)m" proh-

CCiape und TL>C\JL plwuduxu

Let me also point out, that

however,
perfecting the vehicle will never solve the
problem by itself. We must continue and
intensify our broadbascd cefforts under the

Highway Safety Act of 1966 o help the
States ugliten up motor vehicle inspection,
driver cducation and licensing, to upgrade
cmergency medical services, to improve traf-
fic enforcement and investigation, and to get
sune ksl o cfective el over Bbipeed

of drivers ,\xlhd n
lives becanse the other

accidents lost their
suv was dronk. Why should a drask et @
ficen<e in the first place? \Why should he
Leep i, when it's 5o vasy (o prove bis gaile?

It's as illogical — and inhwnatic —to give
a driving permit té6 a known alcoholic with
repeated  convictions for drunk jdriving as
it 15 to furnish knives to homici(}:\l maniacs.

Lect me emphasize that our wajoc ivunedi-
ate focus will be on the chronic alcoholic;
not the social drinker. The Repprt on Al-
cohot and Highway Satety \\'hi&ﬁl we sub-
mitted to the Congress in 1908 dlearly pin-
points the alcohalic as the principyl offender.

This is a proldem we ot Tace fonr-
square, \We must move rapidly with o pro-
sram {o wdentify the alcoholic and control
lhis access o a car. We must clea inehriated
nicces ol the road.

Bt we must also recognice thae the social
drinker who takes onc too many poses a
serious driving threat on the highway., We
need related programs to hielp social drinkers,
and cspecially young people, recognize that
even limited amounts of alcohol can impair
their driving skills and judgment.

K

Lis

SAFETY EXPOSITION EXHIBITORS -1949

L

Even a brief review shows that automee
tive salety is a complex, many-sided probs;
lemv that is as mnch social as it is technicd’t
We do not as yet hewvve the pmhlun unde
control. Hiut | osee hopeful sigus that wyg Aden S“PP'Y Co., 5706 W. River Dr,, N. E., Belmount, Mich. 49304
ave on the move - =i the privade sector, 8 Safety glasscs.

State sud locad govermuoan, in the researd
conumity, and in the Federal Governn
itsell, acting as a catalyst. It is sclf-evides]
that safcty is a national problem requiris
lmlmml mhmmh—-not ju~t a Federal pw \A

TS

K‘ﬁ

Adolph and Company, 3453 W, Fostcr Ave,, Chicago, Il 60625
Industrial clothing.

dvance Glove Mig. Co., 901 W, Lafayette Ave., Detroit, Mich, 18226

. ’-,' Industrial work gloves a {
- \\'nli gloves and clothing.

designed, beilt wnd lnrl cied by D

The safer drivers will be produccd in Jox
communitivs that take thar young poop
lives scriously., The  better  licensing 3

anti-aleohol procedures will emanate frf’ A‘.Tmmc. Inc, 1801 W, “B” St,, Hastings, Ncbr, 68901
the progressive. State capitals. The m®l - Spow moving vehicle emblems.
sophisticated  public adinudes will be ged

Y
crated by councils such as this one—wha¥ "
help s vital. Aud from the unuvcrsnn\"kwn Brass Mig. Co,, P. O. Box 86, Wooster, Ohio 44691
foundations and rescarch labs will comf:l:‘i Fire fighting equipment.
vew kaoeledee we nn--l w luul(l Lietter g
S gt Coe o .-"/luk-Mm Wood Steel Co., Conshohocken Road, Conshohocken, 1'a. 19425
‘. Abrasive rolled stcd flodr plate.
Powars cf mobifieR \

in the fall encrgics “of the volunt: 1y safes 'Alderson Rescarch Laboratories, 390 Ludlow St., Stamford, Conn. 06304

movement. The National Safe “ty Council aL\. Teaching and training mannikin
s local chapters lhum;:lumt the  comlr )

cxunplif) the “grass roots” support and p:n“ \ . . .
ticipation that is essential for success. W¢ Allied Glove Corp., 4308 W.|Armitage Ave., Chicago, Ill. 60639
mist find ways of helping these organing " Gloves aud clothing, \

tions to move aliead vigorously on this m‘s
tional problem. {American Allsafe Co., Inc., 1245 Niagara St., Buffalo, N. Y. 14213

If at first we can't prevent all accidentyy ; Drybrow sweatbands, nylbn fan guards and related products.
we am at feast make them the kind ya
watk away from. This is f}'“'is‘ici it's wi Amcncan Chain and Cable Cc\)., Inc., 929 Connecticut Ave., Bridgepott, Conn. 06602
within the reach of Awerica’s engineeriy '

o Gurncial n Sling chains and sling chain assemblies, wire rope slings and assemble-vour-uv i
brains and huncial power. . wire rope slings.

Advanccd Leammg Systems, Inc., 25 E. Salem St., Hackensack, N. J. 07601
lastruction in safe lifting practices.

Ullun.lltl), however, silely can carry &
|I|I(L Gy becanse human lives are at stakig

s ap dovestsend in the future of e
commry. We fune esde a st doring e
last (wo yuoars. This Administration intead
to push on toward the safer world of o
morrow with all
el

American Footwear Corp., 1 Oak

S’|f(|v shocs and hogts, T i

b American Industrial Safety Equill
the resourees at our cocl  Welding and culting goggles
tacles, and goggle clips.

Po., 3500 Lakeside Ave., dle-)éia_}_‘a, Ohio 41i 14

aclcs, welders' lenses, land hats, visitors' ;.

safcty unduobtedly nws
the challenge of the ser

Transportalion
be, and will be,
entics.

With  industry,

» ‘- i
l
ml!y products.

. 60068

gether, the Cll.!"(‘llgL can be met. Profcssnonal socicty,
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Ames Publishing Co., One W. Olucy Ave., Philadelphia, Pa. 19120 s .
Industrial trade magazine pubiishers. Best’s Safety Publications, A. M. Best Co,, Inc., Park Ave., Morristova, N, J. 6740
Safety publications.

Ampeo Metal, Inc., 1745 S. 38th St., Milwaukee, Wis. 53201

Hand tools of spark-resistant alloys for use in explosive or flammable conditions, | Best Mig. Corp., Menlo, Ga. 30731
Work Gloves.

Ansul Co., One Stanton St., Marinette, Wis. 54143 A
Fire protection products. Channing L. Bete Co., 45 Federal St., Greenficld, Mass. 01301

Scriptographic Booklets,

Antrex Corp., 4355 N. Avcees, Chicago, Il 60618 . m
Safcty Talker Message Repeater, postable public address systems. Blg Beam, 290 B, Prairic St,, Crystal Lake, Iil. 60050
Battery operated hand lamps, flashers, emergency lights.

Apex Safety Products, Washington and Elm Sts., Cleveland, Ohio 44113 L )
Safety hats and caps. E. W. Bliss Co., 80 Second St., S. Portland, Maine 04106
Fire ighting equipment,

Arnar-Stone Laboratorics, Inc., 601 E. Kensington Rd., Mt. Prospect, Ill. 66056 .
Americaine Topical Ancsthetic. . H. L. Bouton Co,, Inc., 320 Main St., St. Buzzards Bay, Mass, 02532

Industrial eye protection, goggles, and spectacles.

Atlas Safety Equipment Co,, Inc., 175-179 N. 10th St., Brooklyn, N. Y, 11211 4 . . .
Industrial safety belts, harnesses, and straps. Ladder climber’s safety device, S} - ‘W. H. Brady Co., 727 W. Glendale Ave., Milwaukee, Wis. 53209

Genie descent control. : Self-sticking markers and accident prevention signs.
Babbitt Industries, Inc., 340 Roebling Rd., S. San Francisco, Cal. 49080 . Lester L Brossard Co., 540 N. Michigan Ave., Chicago, 11. 60611
Eye and head protection. ) Safety mirrors for industrial use. Liquid hand clcaner.
& i
Bacha. : :h Ind. Inst. Co., 625 Alpha Dr., Pittsburgh, Pa, 15238 J Stewart R. Browne Mig. Co., 839 Stewart Ave., Garden City, N. Y, 11530
Gas analyses instruments, Humidity and temperature indicators and recorded.: Portable explosionproof inspection lights.

e

Multi-gas lcak dctectors. Air flow velocity indicators. : ,
E _ Brunswick Corp., 69 W. Washington St., Chicago, Ill. 60602
Badger-Powhatan, Rt. 749, Ranspn, W. Va, 25438 . Anti-static clothing. f

Fire protection equipment. . |
- Buckeye Fire Equlpmcnt Co., 4103 Detroit Ave,, Cleveland, Ohio 44113
B & X Instruments, Inc., 5111 W, 164th St., Cleveland, Ohio 44142 ¢ Fire fighting equipment. |

Hecaring protection equipment. :

} “"R H. Buhrke Div., Mathlas Klein & Sons, Inc., 7200 McCormick Rd., Chicago, ill.

W. M. Bashlin Co., 119 W. Pine 3t., Grove City, Penn, 16127 Ry, 00645
Linemen’s and industrial safejy belts, slings, high voltage rubber gloves, sleeves. §- Hand tools, salety belts, lmcmcn s cquipment.
Bauer Mig. Co., 1505 E, Bowmau St., Wooster, Ohio 44691 LE E D. Bullard Co., 2680 Bri ldgeway, Sausalito, Calif. 94965
Ladders. » .t~ Safety hats, caps, and accessories, industrial first aid kits, safety hoist hool:,

hicle alarms, air purifiers, and ear plugs,

Bausch & Lomb Inc., 635 St. Paul St., Rochester, N. Y. 14602 ;
Vision and audio testing equipment, 5 CAH Industries, 10245 Pacific Av, s

flin Park, 111, 60131 1"":(
e

; ,\F. iy
1.7501 Page Ave., St. Louls ;#:.\53166

J“; 00()7') 1 (.ww

-u‘

Bell Glass & Mirror Co., 1328 Flatbush Ave., Brooklyn, N. Y. 11210 L .
Traffic safety mirrors. - ¢ - Calgen Commercial Div., Calgon
‘> " Hand cleaning products.

Bell & Howell Co., 7100 McCormick Rd., Chicago, 111. 60645

' Ly Canrad Precision Industrics, Inc., g0 llth Avc,, New York, N. Y

Motion picture cameras, projectors, and filinstrip projectors. N ug)’

: {‘ Safety signs. . SRR e cr s~ s ﬁf ; 31#1

N . . N ol ? h BT Lo -

Beltone Electronics Corp., 4201 W. Victoria, Chicago, 111. 60646 v - — ‘ﬁ‘ : ,,—3;;
Hearing protection cquipment, B Cacdox Div., Chemetron Corp., 84 S Niénlizin Ave, Chxcaco.ﬁt,ﬁ%ﬂ'
‘ﬁj Fire ﬁghhng equipment and supp 1cs. eead
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Carhoff Co., 13440 Cedar Ra., Clevelaud, Ohio 44118

Lens cleaning items.

Casco Products Corp, 512 Hancock Ave., Bridgepory, Conn. 06602
Hand-portable pressurized dry chemical five extingnishess.

Casell Co., Inc., 1785 Tanen St., Napa, Calif. 94558
Emecrgency lights and barricadcs.

Cesco Salety Products, 2727 W. Roscoe St., Chicago, Ill. 60618

Saicty glasses and lenses, cup goggles, special purpose goggles, welding helmels, 3

face shiclds, respirators, plastic aprons, and hoods.

A. B. Chance Co., 210 N, Allen St,, Centralia, Mo. 65240
Hot hine saintenance aud line construction tools. Hot line tools.

Charleston Rubber Co., 16 Stark Industrial Park, Charleston, S, C. 29405

Rubber, plastics, and rubber coated gloves, aprons and sleeves.

Chrysler Corp., 341 Massachusetts Ave,, Detroit, Mich. 48231
Safety {eatures in 1967 line of automobiles and trucks,

David Clark Co., Inc., 360 Franklin St., Worcester, Mass. 01604
Mufi-type car protection.

Clear View, 5701 W. 60th Ave., Arvada, Colo. 80002
Leus cleaning itemns.

‘The Coca-Cola Co., P. O. f'rawcr 1734, Atlanta 30301

Coca-Cola served throuzh the courtesy and cooperation of the Coca-Cola Bottling:

Compuny of Chicago

Columbus McKinnon Cha'\n’Div., 160 Fremont St., Tonawanda, N, Y. 14152
Sting chains, hooks, and‘poupling links,

Converse Rubber Co., 392 Fearl St., Malden, Mass. 02148

Safety toe rubber footwedar, industrial rubber footwear, protective clothing of rubber

and ncoprene.

Custom Materials Inc., Alplia Industrial Park, Chelmsford, Mass. 01824
Static-frec permanently conductive polyolcfin,

Den-Va Company, 62 Stanhope St., Brooklyn, N, Y. 11221
Nyton safery spectacles.

Detex Corp., 53 Park Place, New York, N. Y. 10007
Watchmen's clocks.

R. E. Dietz Co., 225 Wilkiuson St., Syracuse, N. Y. 13201
Lanterns, torches, flashers, barvicades, and salety equipicat,

I D SRR T AT
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Dockson Corp., 3839 Wabash Ave., Detroit, Mich. 48208
Spectacles, goggles, face shiclds, ichucts, hats, and respinaton .

Dow Corning Corp., Midland, Mich. 48640
Sight Savers, lens eleaning stations.

‘Dufi-Norton Co., 100 Pioneer Rd., Box 1719, Charlotte, N, C. 28201
Hand chain hoists.

E I. du Pont de Nemours & Co., Inc, Centre Rd. Bldg., Wilmington, Dol 1 i

“Nomex" fabric.

% Duracrait Corp., 2630 S. 2nd W, Salt Lake City, Utah 84110
¢ Gloves.

' Ducable Textile Products Co., 809 N. 19th St., Philadelptiia, PPa. 19130
Dust masks.

: Eagle Mfg. Co., 24th & Charles Sts., Wellsburg, W. Va. 26070

Safety caus, cigarette-cigar butt cans, drain cans, drip cans, brass oilers.

Eastern Metal of Elmira, Inc., 1430 Sullivan St,, Elmira, N. Y. 14901
Safety signs.

]

. Eastern Safety Equipment Co., Inc., 36-12 Astoria Bivd,, Long Island City, 1. Y. iili}
Safety goggles and spectacles.

i Economy Engineering Co., 484 Thomas Dr., Bensenville, I11. 60106
Telescoping work platform.

)
t Edmont-Wilson, 1204 Walnut St., Coshocton, Ohio 43812
3 Coated and impregnated work gloves.

) 1 .
" Electronic Specialtics Co., 525 River St., Batavia, 111, 60510
3 Warning lights, barricades, and accessories.

Elkhart Brass Mfg. Co., Inc., 1302 F. Beardsley Ave., Eikhart, Ind. 46514
Nozzles and other fire departient supplics and fire fighting cquipment.

Emed Co,, Inc., 1573 South Park Ave., Buffalo, N. Y. 14220
‘ Safety signs.

A
"E M F Corp., 4239 24th Ave., W., Seattle, Wash. 98199
Brakes for clectric motors,

Wyt e

H R .
gonal air cony R Couripin g

¢ Falcon Safety Products, Tnc.,
Fire alavws, sivens, horus, B

: « RN L el 3. 07692

. Bhnd other signaling devices. g iag.
rf ; . i
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Glendale Optical Co., Inc., 130 Crossways Park Drive, Woodbury, N. Y. 11797
Eye and face protective cquipment.

Fauitless Rubber Co., 268 15, Fourth St., Ashland, Ohio 44805
Industrial gloves.

FIRECT ST, - (TR

Federal Sign and Signal Corp., 13625 S. Western Ave., Blue Island, 111, 60406 ;- .
Sirens, horns, bells, and warning lights for visual and audible signaling. ! . Globe Div. U. S Gypsum, 101 S. Wacker Drive, Chicago, Il1. 60606
Safety grating, cable tray, channel and fittings, slotted angles.
Fendall Co., 2222 Diversey Pkwy., Chicago, Ill. 60647 3
Spectacles, face shields, and cup-type and cover goggles. . Globﬁ Safet'y Products, 125 Sunrise Place, Dayton, Ohio 45407
esuscitators.

Ferno-Washington, Inc,, 6th and Pine Sts., Greenfield, Ohio 45123

Emergency paticnt handling cquipment and accessories for the first aid room, ™ . Goodall Rubber Co., Whitchead Rd,, Trenton, N. J. 08638

Fire hose, hose couplings, nozzles, and adapters. -

e
Y

Fibre-Metal Products Co., 5th and Tilghman Sts., Chester, Pa, 19016

Safety hats and caps, face shiclds, safety masks, welding helniets, headrest asl -.;.f B. F. Goodrich, Industrial Products Co., 500 S. Main St., Akeon, Ohio 44313
combination goggles. 3 ’ '

Industrial rubber safety footwear, and protective clothing.

Fine Organics, Inc,, 205 Main St., Lodi, N, J. 07644

.. The Granet Corp., 25 Loring Drive, Frami
Solvents, carbon removers, etulsion cleaners, polishers, and disinfectants, Pt 3 g ngham, Mass. 01701

Coated fabric work glove.

Fire-Atak, Ltd,, 777 Dundas St., ., ‘Toronto, Canada

Fire extinguishers. o

' ﬁrlal[;hic Caution Systc.ms Div., Diversa Mfg. Co., 4518 Lakeside Ave, Cleveland, l)l

) . Changeable letter safety sign panels,
Ford Division—Ford Motor Co., Box 658, Dearborn, Mich, 48121 :

. . ) o \
Ford passenger car with safety features. i Grem, Inc., 23958 Clawit‘er Rd., Hayward, Calif. 94545
' Ladders.

Franklin Metal Products, 217 N. JeHerson St., Chicago, Ill. 60606

safety s ainer King ¢ acles, 7 , !

Sufety cans, containers, smoking receptacles . A. E. Halperin Co., Inc.,'716 Columbus Ave., Boston, Mass. 02118
Stretchers, first aid kits, and accessorices.

f. {

' Haws Drinking Faucet Co., 4th and Page Sts., Berkeley, Calif., 94710

. Emergency eyewash and showers.

Frommelt Industries, Inc,, 465 Huff St., Dubuque, Iowa 52001
Wrap-around portable saféty welding shield; portable welding screcn.

Fyre-Blok, First National Bauk Arcade, Huntington, W. Va. 25715
Vehicle safety device.

’;}_H;zard (;ontr_ols, Inc., V.Voodlam.i & Yale Aves., Cherry Hill, N. J. 08034
Fyrepel Products, Inc., 951 Buckeye, Newark, Ohio 43055 . War::]nglhghts, ‘l‘»amcad:]:sl,, s!g.ns. reflectors, cylinder clamps, lockouts, ladder sho s,
High heat protective clotiing and equipment for industry, space-military, and ' can carriers, flags, and barrier rope.
fighting agencics. ! - : ’
: .- Warren Heim Corp,, 222 N. 5th Ave,, Mt. Vernon, N, Y. 10553
General Fire Extinguisher Coup., 1685 Shermer Road, Northbrook, 11, . Canvas buckets, bags, and proteclive covers.
IFire Extinguishcrs. ,
Hiid Fioor Machine Co., Inc., 5339 W. Lake St., Chicago, 11l. 60644
Gencral Motors Corp., 3044 W. Grand Blvd., Detroit, Mich. 48202 Explosionproof vacuum cleaners an udd crubbing and polishing g
EX. 13

Automotive safety. i TR N
. Hilti Fastening Systems, 360 Fairficld A Rl iord, { '69'04
General Radio Co., 300 Baker Ave., W, ancord, Mass. 01781 Power-assisted drive tools that fasied Y ld tlnn’ga( ed $thds into céﬁa’t W
ltearing protection equipment aud testing, and stecl. ; Tl o

X
000723

Gen Tex Corp., Box 315, Carbondale, Pa. 18407 - Himeo, Inc.,, Valley Head, Ala, 35989
Head protection equipment. ~ Ladders. .

Glas-Tex, 14832 Arrow Highway, Baldwin Park, Calif. 91706 S
Fiberglass safety signs ghway ’ Hydra-Lok, Inc., 4600 Beechnut, Houst ot
Fire safety device. AL




1969 Nutivnal Sufcly Cungress
Hy-Test Safety Shoes, Div,,
Louis, Mo. 63166

Safcty Shoes and conductive and nonconductive footwear,

Hytronic, Inc., 420 1st Ave., W., Scattle, Wash. 98119 o
Face shicld and hchimet with self-contaiming air veutilation blower.

Illinois Glove Co., 7301 N. Lawndale Ave., Skokie, Ill. 60078
Industrial work gloves and lincman's gloves.

Industrial Products Co., 2820 N. 4th St., Philadelphia, I’a, 19133
Industrial clothing.

International Film Bureay, Inc,, 332 S. Michigan Ave., Chicago, Ill. 60604
Saiety films available on a sales and reatal basis.

Intext Driver Testing Equipment, 530 Electric St., Scranton, Pa. 18509
Driver testing cquipment.

Iuterstate Rubber Products Corp., 908 Avilla St., Los Angeles, Calif. 90012
Trafiic cone system for traflic control.

Iron Age Safety Shoe Co., 1205 Madison Ave., Pittsburgh, Pa. 15212

Work and dvess-style safety shoes aond sadety rubber footwenr,

Jackson Products, 5523 E. Nine Mile Rd., Warren, Mich. 48091
Goggles, welding helinets, face shiclds, safety bats and caps.

Jomac-Products, Inc., 863 Kaston Rd., Warrington, Pa, 18976

Chemical and protective \imyl du(hmg and gloves, and teery cluth gloves and §

products. ‘
¢

Jones and Co., 861 Broad St., Providence, R. 1. 02907
Full-vision visor goggales nnd replaccable lenscs.

Junkin Safety Apphancc Co., Inc 3121 Millers Lane, Louisville, Ky. 40216

fnterlocking  barrier gate g]u'ml for powcr presses; safety shiclds for grinders;
streteher cases and stretchers

Justrite Mfg. Co., 2061 N. Scuthport Ave. Il 608614
Salety cuns, benell caus, pluagee cans, (hl) wiste caus. Flectrie kwterns and lashe
T helas for use in hazardous areas,

yort Aus O lhlonme

Karel First Aid Supply Co., 4342 Ogden Avc., Chicago, Iil. 60623
Medical equipment for industrial hospitals and first aid rooms.

K-D Lamp Co., 1910 Elm St., Cincinnati, Ohio 45210
Emergency lighting.

Walter Kidde and Co., Inc., 675 Main St., Belleville, N. Y. 07109

Ponable fire extinguishers, and accessorics. Automatic carbon dioxide fire extin-
puishing system,

of International Shoe Co., 1509 Washington Ave., St¥

i

st of Eabils

Kimbcrly—Clark Corp., N. Lake St., Neenah, Wisc. 54956
lnduslrigl wipcrs, disposable industeial clothing.

v Kimsafe, Inc., 4960 Campbell Road, Willoughby, Ohio 44094
" Personal protection devices for industry,
Persoual protection devices for employees in industrial plangs.

- Knapp Brothers Shoe Mig. Corp., 173 Spark St., Brockton, Mass. 62401

Safety shocs.

] Kunz Glove Co., 2141 W. North Ave., Chicago, 11l. 60647
" Leather and rubber work gloves.

:herdal Medical Corp., 136 Marbledale Rd., Tuckahoe, N. Y. 10707

" Training aids and equipment for rcsuscitation and first aid.

& Lectric Lites Co., 2504 W. Vickery St., Ft. Worth, Tex.
Barricade flasher lights and traffic signs.

. Walter G. Legge Co., Inc,, 101 Park Ave,, New York, N. Y. 10017
g Safety floor maintcnance matcrials, Personncl and cquipment grounding devives,

- Lehigh Safety Shoe Co., First and Minor Sts., Emmanus, Pa. 18049

Leather and mhbcr safety footwear lncludmg LOlNlllLll\(‘ and decteical i
shocs,

N

! Lensclean, Inc., 151 W. 25th St., New York, N. Y. 10001

‘-_' Lens clc:mmg products.

3 t .

- Liberty Protective Leathers, Box 211, Clark Mills, N, Y. 13321
Leather gloves and mittens,

'

[
.
)
A Link Division-Singer, Colesvnllc Rd., Binghamton, N. Y. 13902

Driver trainer. i

1

 Louisville Ladder Co., 1163 Algonqum Pkwy., Louisville, Ky. 40208

Fiberglass and .nlummum steps, platforms, extension trestles, almninum planl.~ ..

stages, steel warchouse ladders.

Thom McAn Shoe Co., 67 Millbrook St., Worcester, Mass. 01606

Safciy shoes.

]
3

o B Tt By -
JulmnA McDermott Corp., 1639 StJIEE, Rid od, Brooklynq PR
Warning and safcty lighting for 1 QUSBIRR: ind.; and utility nst:) '-..-.- :

3 SRR

: Machinery Center, Inc., 1201 S, 6th
_ Sala Safety BlocL

i

qg 964, S;il]t Lake C).X Utah 84!’0

I~

] Magld Glove Mfg. Co., Inc. 2201 W.
v Industrial gloves.

.
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f National Assn. of Fire Equipment Distcibutors, Inc., 604 Davis St,, Evauston, ik
~b 60204

Marathon Rubber Products Co., Box 448, Wausau, Wis. 54401 . . ..
Technical association.

Industrial first aid kits and supplies.

. National Capital Building Supply Co., Inc., 640 T St., N. E., Washiugton, D. C. 20013

Mark Indicator Co., Box 70, Easton, Pa. 18042 : :
Ladder extension device.

Crane warning device.

* National Display Specialties, Ltd., 15 Broad St., Brockville, Canada

Marketing Frontiers, 235 Bear Hill Rd., Waltham, Mass. 02154 ¢ 15D ‘
Sign painting equipment.

Trafic safety products.

Mars Disposables, 350 Fifth Ave,, New York, N, Y. 10001

’“ National Fire Hose Corp., 516 E. Oaks St., Compton Calif. 90024
Disposable wearing apparel. :

Fire hose spccialties for the mdustnal ﬁre departnents,

Martindale Electric Co., 1375 Hird Ave., Cleveland, Ohio 44107 : Natignal Foam System, Inc., Union & Adams Sts., W. Chester, Pa. 19380
Protective masks and refills, protective eyeshields, and electrical testing instrumentsfg - Fire fighting equipment.

Martin-Decker Corp., 1928 S. Grand Ave., Santa Ana, Calif. 92705

) * National Marker Corp., 496 Waterman Ave,, E. Providence, R. 1. 02914
Safety tools. :

Sign markers.

A. ]. Masuen Co,, Le Mars, Iowa 51031 ¥ > Newco Mig. Co., Inc., 3636 Main St., Kansas City, Mo. 64111
Industrial first aid kits and supplics. . Wire rope ﬁnmgs, miniature slmgs, and a miniature crane demonstrating vinivus
lifts.

@

Medical Supply Co., 1027 W, State St., Rockford, Iil. 61101 e
First aid kits and accessories, Resuscitation training aids, stretchers. .‘ Newton Glove, Inc., P.'O. Drawer 271, Newton, N. C. 28658

Safety and work gloves..
Mecyer Mig. Inc., Box 114, Red Wing, Minn. 44066

Safety products for the protection of person while climibing. Norns Industries, U. S. Highway #1, South, Newark, N. J. 07114

) ) ] Fire extinguishers .md fire fighting systems.
Milburn Co., 32146 12. Woadbwidge, Detroil, Mich. 48207 .
P’rotective hand creams ‘.““' related products, ‘Noﬂh American Signal Co., 2700 N. Pulaski Rd., Chicago, 1Il. 60639

Emer ing lights.
Miller Allied Corp., 1418 Pa’k Ave., Alameda, Calif. 94501 mergency warning lights

Material handling slings and adjustable lifting safety beams. ;’ Northern Signal Co., 350 Tower Rd., Saukville, Wis. 53080

Miller Equipment Co., Inc., 13th and New Sts., Franklin, Pa. 16323 Flashers and bar.nculcs

Linemen’s safety equipment and accessories.
] Occupatxonal Hazards, 614 Superior Ave., W., Cleveland, O. 44113
Mine Safety Appliances Co., 201 N, Braddock Ave,, Pittsburgh, Pa. 15208 Occupational “-‘”"ds Magazine.
Complete line of safety cquipment for industry and mining.
" On Gard Industrial Footwear, Inc.,, 5516 W. Cermak Rd., Chicago, Ill. 60650
Miracle Instrument Co., Inc., 1569 Third Ave., New York, N. Y. 10028 Safety shoes.

Salely scii-ejecting laihe and daii press chiuck keys.

Mopeco Div,, General Cab!c5Corp., 2001 S. Bannock St., Deaver, Colo. 80223
1’artable ventilating and heating cquipment,

Pacific Plantronics, Inc., 111 Jog t., Santa Cruz, Cahf 95060
Morton Mfg. Co., Sth & Church Sts., Libertyvitle, Il 60048 Commumication headsets. 72O

Safety grating. '
Pac-Kit Safety Equipment Co., §

i : ca Place, Greenwich, Conn. 0643
First aid kits and supplics. n

“neg - N
I,‘ J
" Paralta Equipment Co., 2036— 18 . Himmond, Ind. 46325 )
IFfashing lights, barrlcadcs traflic cones, vests, flags, trouble lights, sigus.

Mott Corp., 500 Shawmut Ave, LaGrange, 1. 60526
Safety mowers. :

M-P Corp., 6466 Chene St., Detroit, Mich. 48211
Safety biade for rotary lawn mmowers.




{

1909 . ona oty Congreas' -4
Lit of £0i

Pass & Seymour, Inc., 50 Boyd Ave., Syracuse, N. Y. 13209 s
Electrical wiring devices. Ramset Fastening System, 289 Winchester Ave., New Haven, Conn. 66504

Low-velocity piston tool.

Patent Scaffolding Co., 3100 S, Kilbourn, Chicago, 11l. 60623 ? R
Aluminum scaffoldiug, rolling, and wood and aluminum ladders. i R.C. Industries, 320 Cantor Ave., Linden, N. J. 07036
Fire extinguishers,

Pedley-Knowles & Co., 533 Sccond St., San Francisco, Calif. 94107

Safety and work nets of manila rope and plastic. Rccord Industrial Co., 3301 Arch St., Philadelphia, Pa. 19104

Industrial safety >l|ocs work clulhlug and work gloves.

Pem-All Mig. Co., 39A Myrtle St.,, Cranford, N. J. 07016
Fire extinguishers. 3 Red Wing Shoc Co., 119 Main St., Red Wing, Minn. 55066

s Safety worl\shocs oxfords, and boots.

The Pioneer Rubber Co., 1939 Tiffin Road, Willard, Ohio 44890

Industsial gloves.

4 J C. Reniroe Sons, Inc., 1926 Spearing St., Jacksonville, Fla, 32206
Safety clamps for hllmg steel.

Piunan Mlg. Co,, P. O. Box 605, Grandview, Mo. 61030
N vdranlic digger, desrick, and aerial devices. ¢ Reviv-A-Life Rcsuscttators, 8335 S, Halsted St., Chicago, Ill. 60620

Resuscitalion equipment.

The Positive Safety Mig. Co., 1052 E. 134th St., Cleveland, Ohio 44110

Tower press safety devices. Reyuolds Televator Corp., 1104 Sixth St., Muskegon, Mich. 49440

Telescopic work platform.

Power-Pak Products, 83 Clyde Ave,, Buffalo, N. Y. 14215
Fire Fighting Equipient. 1.R|te Hardware Mfg. Co., 4530 San Fernando Rd., Glendale, Calif. 91204

;. Alr-conditioned Iulmu systems,

Prairie State Products Co,, 3822 W, Lawrence Ave,, Chicago, Ill. 60625

Industrial salcty signs. Rockford 1. C. Webb, Inc 301 N. Madison St., Rockford, 111. 61110

Noise resistant ear protectors.

Pre:sure Products, 320 W, Washmgton St., Charleston, W. Va, 25302

Safety sight glass, Rose Mig. Co,, 2700 W. Barberry Pl., Denver, Colo. 80204
: Aulomohvc scat belis. Ilnduslrml safety belts, lanyards, net, and Lalder sidcty do-
! vices. i :

i
Protectoseal Co., 1920 S. Wesiern Ave., Chicago, 11L. 60608

Safety containers for the handling, storing and dispensing of Rammable liguids,
- The Rucker Co., 2366 Stanwell Ct., Concord, Calif. 94520

Protexall Co., P. O. Box 307, frccn Lake, Wis. 54941 ‘ Electrical bhoc“ sufety (Icvuc

Clothing. 1‘

Pulmosan Safety Equipment Corp., 30-48 Linden P1, Flushing, N. Y. 11354
Respirators, cve prolection, helinets, protective clothing, asbestos and leather glovesg.
safety glasses, first aid kits, and face shiclds.

 Saleline Products Putnam, Conn 06260
Safety Clolhmg

0

Safety & Industrial Net Co., 23 Edgerton St., East Hampton, Counn. 06424
Safety Nets.

Pyrotronics, Div. Baker Indus.ries, 8 Ridgedale Ave., Cedar Knolls, N. J. 07927 ] . .
. Fire and smoke detection and alarnn systems. r Salety Clothing and Equipmen REIR

. . 4103
Safety clothing and equipmdi$

Racine Glove Co., Inc., Box 368, Rio, Wis. 53960

g
Safcty gloves and apparel for industry and fire protection, salety specialty products. B

+ Safety First Products Corp,, 1755818
Portable stored pressure dvyfl

Radiator Specialty Co., 1400 W, Independence Blvd., Charlotte, N. C. 28201 if
Tratiic gutdes; cones, light, Mags, g |caf Sts., Allentown, Pa. 18105

d mahlun y use. s l.fj;
| _,,,I

-} Safety Fiest Shoes, Inc., 8th an
Safcty shoes for industry, raff®

Rainfair, Inc., 1501 Albert St., Racine, Wis. 53461 ‘ )
At weather mnd safery <ot 8 S:lfcty Guide Products, Borg-
Highway warningg devices.

Bris., 345 N Third, Scottabusg,3nd. 47170
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The Safety Journal, Anderson, 8. C. 29621
Safcely publication.

Safcway Safety Products Corp., 918 Blackhawk Blvd., Rockton, Ill. 61072
Safety cans.

Salescaster Displays Corp., 1010 E, Elizabeth Ave., Linden, N. J. 07036
Hluminated moving message signs.

. W. H. Salisbury and Co., 401 N, Morgan St., Chicago, Ill. 60622

Linemen's rubber protective devices.

Sawyer-Tower Products, Inc., 76 Stanley Ave., Watertown, Mass. 02172
Industrial protective, and saiety clothing.

Schuberth Corp., 1205 Champlain St., Toledo, _Ohio 43604
Saicty hats and caps, face shiclds, accessories.

Helmets, safety hats and caps, safety gopgles, and wrap-around protective goggles

Scott Aviation, 225 Erie St,, Lancaster, N. Y, 14086 .
Respirators, inhalators, and environmental protection cquipment.

Scarjeant Safcty Products, 3111 Winton Rd., 8., Rochester, N. Y. 14623
Press guards.

Jeco Mfg. Inc., 4461 W, Jefferson, Detroit, Mich. 48209
Fire Aghting equipment.

Seiberling Latex Products, 4500 S. E. 55th St., Oklahoma City, Okla, 73135
Industrial rubber glov;s.

Sellstrem Mig. Co., Highimay 53 at U. S. 14, Palatine, 1l1. 60067
Exe and face protectiv: equipment.

The Servus Rubber Co., 1:36 Second St.,, Rock Island, Ill. 61201
Rubber footwear of all-types.

Sigma Engineering Co., 11320 Burbank Bivd., N. Hollywood, Calif. 91601
Hearing protection equipment.

Fred Silver & Co., 145 Sussex Ave., Newarl, N. J. 07103
Tralfic Safcty Mirrors.

Singer Safety Products, 450 N. Lake Shore Dr.,, Chicago, Ill, 60611
Gloves, portable welding screcns.

Speakman Co., 301 E. 30th St., Wilmington, Del. 19899
Emergency eyewash and showers.

Standard Industrial Products Co. of Ill,, 3527 Farmington Rd,, Peoria, Ill. 61601

Nuuline <dation smoking receptacles.

hors
EOO

Standard Safety Equipment Co., 431 N. Quentin Rd., Palatine, 111. 60067
Acid and chemically resistant clothing.

—

12

FPEH-RL
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Standard Signs Inc., 3190 E. 65th St., Cleveland, Ohio 44127
Industrial accident prevention signs and road work arca protection cquignncnt.

3 <: Steel Grip Safety Apparel Co., Inc., 700 Garfield St., Danville, Iil. 60832
Hand and body protection,

-

,." . Stephenson, Div. of Bangor Punta, Box 1000, Red Bank, N. J. 07701
b Resuscitation equipment, Speedalyzer, Breathalyzer.

5,"-,? "Stonehouse Signs, Inc., 5550 W, 60th St., Arvada. Colo. 80002
Accident prevention signs and tags.

H Stop-Fire, Inc., U. S. 1 at Black Horse Lane, New Brunswick, N. J. 06902
8 Fire extinguishers.

Surety Rubber Co,, North High St., Box 97, Carrollton, Ohio 44615
Safety apparel, gloves, sleeves, aprons, and specialized protective cquipiacnt,

Surty Mig. Co., 4139 W. Kinzie St., Chicago, Ill. 60624
Press guards. \

t Survivair, Division of U. 8. Divers Co., 3323 W. Warner Ave,, Santa Ana, Calil. 92702
Sclf-contained breathing equipment. Wet pick-up vacuum unit. Voice amnplitie s

L ]
e S. G. Taylor Chain Co., Inc., 3-141st., Box 508, Hammond, Ind. 46325
.« Alloy steel chain and fittings.

" |
i 3M Co., Retail Tape & Wrap Div., 2501 Hudson St., St. Paul, Minn. 55119
3 Filter masks and industrial tapes.

& .
- Titmus Optical Co., Ing., 1015 Comumerce St., Petersburg, Va. 23804
Safety frames, safety lenses and vision tester.

Toledo Pressed Steel Co,, 397 Phillips Ave., Toledo, Ohio 13612
Traffic safcty devices.,

*f». Trans Continental Electronics Corp., 865 Roosevelt Ave., Secaucus, N. J.
Salety shower—eycebath combination.

Trippe Mfg. Co., 133 N. Jeficrson, KB
;" Warning lights. ¥

st Tri-Tix, Inc., 6411 N. Mequon Rd. B
» Safety cones traffic posts.

V. Underwriters” Laboratories, Inc., 2¢/c3d10hio St., Chicago, I1L. 60611
An independent testing organizv p,'mblic&sejcly“ %g
; HE O

i

¥ L
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Unico Environmmental Instruments, 150 Cove St., Fall River, Mass. 02720
Environmental health services.

Unicoyal, Inc,, 1230 Sixth Ave., New York, N. Y. 10020

Saety toolwear,

U. S. Forgecraft Corp., Box 387, Fort Swmith, Ark. 72901
Saicty havdware.

United States Safety Service Co., 1535 Walnut St., Kansas City, Mo. 64108
Industrial eyewear and hearing protection,

U. 8. Safety Trolley Corp., 1070 Banksville Ave., Pittsburgh, Pa. 15216
Electrical conductors on crane and runways.

Velcro Corp., 681 Fifth Ave., New York, N. Y. 10022
The Velero fastener.

Wagner Sign Service, Inc, 3100 Hirsch St., Melrose Park, I1l. 60160
Changeable copy displays for cmploycce relations and safety programs.

Watchemocket Optical Co., Inc., 232 W. Exchange St., Providence, R. 1. 02903
Satety goggles, respirators, face shiclds and saicty signs.

Welsh By, Co., 9 Magnatia St, Providence, IR L 02909
Re. pirators, sately spectacles, goggles, safety hats, Faceshickls, and welding hiclmets,

Western Drinking Fountains, lic., 45563 Industrial Pl., Fremont, Calif. 95438
Fre wash fountains and drench showers.

Woestern Optical Supply, 1200 Mercer St., Scattle, Wash. 98109
Eye protection and land protection.
i

Whetler Protective Apparel, Inc, 224 W, Huron St., Chicago, IN. 60610
ludustrial salety apparel. :

Whelen Engineering Co., Inc., 3 Winter St., Deep River, Conn. 06417
Emecrgency and warning lights, flashers, and beacons.

Whitehall Laboratories, 685 Third Ave., New York, N. Y, 10017

Williams Jewelry and Mig. Co., 4514 N, Western Ave., Chicago, 11. 60625

Safety plaques, trophies, awards, cmblems, badpes, and mceatives,

Willson Products Div,, LElectric Storage Battery Co., 2nd and Washington Sts., Read:
ing, Pa. 19603
PPersonal protective equipment for industry.

Wolverine World Wide, 9341 Courtland Dr., Rockford, Mich. 49341
Hand and head protection.

50
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List of Lanshine,

A:

b WO[klon, Inc., 64 New York Ave., Huntington, N. Y, 11744
Special purpose clothing — acid-resistant, lint-free, static free and five vetardust.

‘3 .

Worksale, Inc., 12 W, 315t St.,, New York, N. Y, 1000t
~ Protective clothing.

B

' - Wyandotte Cheinicals Corp., Wyandotte, Mich, 48192
d All-purpose absorbant for grease, oil.

';,‘.Young Fire Equipment Corp., Cemetery Rd., Lancaster, N. Y. 14086
¥ o In-plant five truck and utility carts.

N
AF;g:Amcrican Assn. of Industrial Nurses, 101 W, Jersey Ave., Pitman, N. J. 06071
“ The industrial nurse's role in salely.

é;-Amcrican Industrial Hygiene Association, 25711 Southfield Rd., Southfield, Mich. 4tu. 5
= luformation about associations activitics,

4

&-'. American Medical Association, Council on Occupational Health, §35 N. Dearborn St,,
Chicago, Ill. 60610

Occupational Health literature.

f A

merican National Red Cross, 17th & D Sts, NW,, Washington, D. C. 20606
Witer safety.
1
Chicago Fire Department
Information on the work of the Fire Prevention Burcau.
1
1
: Chicago Police Dept., Traflic Div.,
Trafic safety. ‘l
i
Inter-American Safety Council, 140 Cedar St., New York, N. Y. 10006

Safety publications, visual aids, and films, in Spanish for industiial, highwvay, and
home, i

s

i
Prevention of Blindness Inc.; National Society for the, 16 E. 40th St, New York, M. V.
10016 :

Literature and information in industrial and vocational school eve headth wind Safon
programs. :

2 e /B Mo )

President's Coinmittee on Employment of the Handicapped, 1Mth & Constitution A,
. N. W., Washington, D. C. 20210 '

.
Information on cmploying the handicapped.

U. 8. Air Force Academy, Colorado 8
USAFA Cadet Wing safety progea

T AL e
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CEMENT, QUARRY AND MINERAL
- AGGREGATES SECTION
NATIONAL SAFETY COUNCIL 1969-70

meral Chairman—P.C. Haveer, Asst. Labor Relations Mgr, Ideat Cement Co, Dennes,

kWit Vice-Chairman—1’. |. Juocg, Industrial Relations Manager,

Houdaille Constructivn
,)la(cmls Inc, Mosristown, N. J.

lond Vice-Chairman—Rouere M. Hotvemizn, Assoc. Dir. of Safety, Martin-Maritia
"z‘Gorp New York, N. Y.

g "}'ffD;\llas Tex.

. :l,mnle Newsletter l:lnlnr—~Smm:v A, Quin, Mgy, of Loss Prevention Pept,
" Globe Insurance Co., Dallas, Tex.

Ray d

Fogram Commitiee—). J. Junce (Chairman), Industrial Relations Mgr, Houdaille Con-
-struction Materials, Inc, Morristown, N. J.; R. M. Horoewien, Assoc. Dir. of Safet:,
P Martin-Marictta Corp, New York, N. Y.; *Ilowarn F. Jounsion, Division Managor,
- Industrial Relations, The Ruberoid Company, Bowmd Brook, New Jeewy; Siesne A
W Quin, Manager of Losé Prevention Dept, Royal Globe Inswiance Co., ballas, T
"E F. J. Rocers, Mamager, Administrative Services, Gypsum Associsdivn, Chicago, il

(SR

e cmbership Commaltce—l)oubr. O. Seirre (Chairman), Mgr. Safcty and ersonndd, i
: Sandard Slag Co., Youngstown, Ohio; Cant. R. Merzcag, Rey. Sudety Myr., Lone .&.u
i Cement Corp., Rldunuml Va.; 'lmm,n Stonopnik, Safcty Jog., Material Service Sl
itof General Dymamics Corp, Lyons, IiL; E. 1. \\',\nmc, Assistnt Vice Presildog
;. Laverack and llaines, Inc, Buffalo, N. Y.; G. E. Wittiams, Saic Dir, Aciicn
. Aggregates Corp., Greenville, Ohio
Ruiistics and Contests Commiltee—Forrest Mover (Chairman), U. S. Burcau of Mings,
.. Washington, D. C.; 1. Bauman, Silver Springs, Md.; Cyrur. I. Maviov, Jr, Nutional
L Sand & Gravei Assn, National Ready I\-I‘i.\' Concrete Assn, Silver Springs, Md.

-trol Systems Inc, Madison, Wis.; Lovp I. Casi, Jr, Safety Dircctor, The CGevizia
Llalle Company, Tate, Ga.; J. Miton Duriiam, Safety Dircctor, Martio-Maricus
Ncw York, N. Y.; W. M, Hoxig, Saf. Engincer, Corps of Eugincers, New 1o
Div., Waltham, Mass.; *Howarn Rigrensvanr, Munager of Fraining aad S0t
NI Portland Cement Co., Maston, Pa.; Roy G. Stove, Miviey Healthe sand 5 0
W Englllu.r U. S. Burcan of Mlnu; W.hlmu,lun . C Jonn LoSwiase, Safees b
() i t ueer,- Bethtehem Mines Corp., McCoy Quarry, King of Prassin, 1 * s Fi
v | Dltcclor of Insurance and' Safety, Matcrial Service Sub. of Genaral Dynamics c
thlcago TiL; Racen \Weay, American Mutual Liability Insurance Co, Baltimoie, ?m
l"
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Fuoual oo, Committee—Cranrnis G Saetiox (Chairnan), Vulean Materials wo; Ly
East Div., Winston-Sidem, N. C.; *Howarn F. Jouxsroxn, Division Manager, Indis{;
Relations, The Ruberoid Compuny, Dound HBrook, New Jersey; Romewr T. Swis
Drave Corp, Kevstone Div, Pittsburgh, Pacg *hases S Vorrz, Sai. Consult,, Log
port, hud.

o

Of the-dodr Safety Comiittee Co Russer, MansoN (Cludonan), Sadety Supervisor, Dof
Corpovation, Pittsburgh, P’ac; Jo Muaox Dukian, Saiety Divector, Martin-Mangs,
Carp,, New York, N. Y.; *Fraxcis \W. Busn, Sk, Diveator of Safety, M. J. Gagh'as
Lime Company, Frederick, Md. .

Publicity Connmiitice =1 AV, BavsmaN (Chairoan), Silver Spreings, Mdo; Wi .".
Carrvieg, Executive Dicector, National Crashed Stone Assn, Washington, 1), C.; Cusl
B Hawkens, 1 Administrative Asst, Nationad Cruslicd Stone Assi, Washigiee
D. C.; L Bramey Jonssoxn, Div, of Saicty, American Mining Congress, \Washing

. C.

Legislatize: Committee—Criawigs Ko Hawkens, THE (Cladrmnan),  Administrative &%
National Crushed Stone Assn, Washington, 1), C.; 15, W, Baunmax, 10826 Lorain
Silver Springs, Md; Wortan L Careen, Exce. Div, Nutional Crushied Stone Ad
Washington, 1. C.; 1L Brasry Jorexson, Div. of Saf, Awerician Mining Coge
Washington, 1. C. '8

OCTOBER 26-29, 1970 / CONRAD NWiLYON WOTEL, Cincaco

. The Congress is always a big we
g , N N
, ] g 7 ] for the 14,000 safety peoplegwho at;n’g'ﬂhwhu- weel
' _ At the '70 Congress

t you can meel other safety gagple
with the same problems and responsibilities as);«gu;)s‘;:l;if

| You can exchange views andj i
Y 2 ideas on accident preven.
! tion, health, hy%l_ene, and fire prevention . . . or{”s%)\;g:‘f
: In industry, traffic, school, at home and on the farnR

i Youcan see the largest of al i i
at the Conayene 12 .%n ! Isafety equipment exhibits

) | € S Yopportunity for you to make well.
: ] 9 73 \ informed buying decisions for your company. e
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the conditions are such that the c.quipnwil
can be returned to normal service. Th
would fuclude detersuining that the contied:
g lines have had their blanks removed,
lines are comccted, all lockouts have b

smication to the operators of the unit and
ther personnel working iu the unit, who
iy not otherwise be aware 9( the type of
urk being performed in their area of op-
sation, This can prevent them from possnl.)ly
king a sample or draining a line, wlnc-h
conld affect the arca where the work is
cing performed.

After the repair work has been com-
deted, the maintenance supervisor ch_ccks ghc
vork site and determines to his snns(ncu_un
hat all work is completed. He then desig-
ates on the permit that the job is comph':tcd
md returps the permit to the operations
apervisor,

The operating supervisor checks ll.nc work
wea and determines to his satisfaction that

for service. This should complete the permt

first stcp lowards trouble.

RESPIRATORY PROTECTION

By HOWARD H. FAWCETT .
Technical Secretary, National Academy of Sciences, Washington, D. C,

Assisted By: W. Burcess, School of Public Health, Harvard University, R. J. Fix

Naval Ordmance Systems Command, E, HyarT, Los Alamos Scientific Laboratory, 6.

MaclLeow, Rite Hardware Manufactufing Co, W, 1. Rv-:vm!!, S!mu‘m;mh Rl.'l!;pll:
Committee, Joint ALHA, ACGIH}, R li.. Scuwrz, U. S | gpt o Kllc)\mu'
Burcau of Mines, Many E. Seavir, R. N, Mobil Oit Co, and J. T. SienLrcke,
Medical Assn, ’

3

This presentation on rcspir:\lor): proteclion
is a report on a few of many impressicps
pleaned  from representing  the Nﬂllf}l;u:ll
Sidety Cauncit since 1963 on the 'A...S.A.
{(then USASL, now Amcrican l\illll}ln;ll
Standards Inslitute) 288 Code on Respiva-
tory Profection.

There ave two views of standiards. Sane
mainiain ibat staidards are zhc‘ansx-cr to
the world's problems. Others dispute this,
apuing that standards are ouly legal ouls,
which operatc ouly to encourage compromise
aned casily-achieved performance, and that
ey serve no usclul purpose to the common
man who is not a fool. The inswer as to
the real value of standards is prolm!)l_v some-
where between these twa extrenie viewpoints,
Standards are certiinly not i panaeen; they
are oo bener than the paper on which lhc.y
are pristed if people do not understand their
and intedligently and houestly

The hazards of clicmicals are hest v

ale means such as  veatilation, cngir'wc
chianges, ar protective ddevices  (respina
masks, hoads, or breathing apparatus.)

Some chemicals will fume wl_ngn_l mixtd
a mixture of glycerine with HTH);

and other chemicals  will
in mn explosion gallery with a spark pu

A philosoplier once observed it s

Pt of accltone. One candle is dedicated o

removed and the vessel closed up and readi}

stood when chemicals are scen as par.ld sociation
system. The system in this case consisls ¢
three parts: (1) a huwman heing; (2)
eavivonment; and (1) control by approf

will ignite or erapt (mordel fisel = 25 Bacerned. Misleading  references and
cent nitromethane in methanol with HTH
explode w
mixed with air and iguited by a sm{k(
the two drops of carhon disulfide with

to hight o candle than to enrse l[ne dat.lm ]
Darkness is so widespread on this sub)tfl_ nriables about
am tighting threee C;Ill("cﬂ) using as my
tion source chromium trioxide with a &

the user of respivatory  protective o
-The second candle is dedicated to the
Jory authorities, especially g0 the ().
CJastment of the hiterior, Boreas of

- the mannfacturers, in the hope they will com-
municale a  little more cllectively, aud
wform us more adequately, as to the limita-

In smnmary, a work permit is nolhi?g.hl tions, as well as advantages, of their prod-
a check-list that formilizes a comnunicatio§ ucts.
between people requiring a 'jnb lo be dooe} Ao a result of
and people performing the ]o_b in ordcl.b
obtain the desired result. This is effecive
communication. It is of no more Yalue thas
the effort expended in completing it. It pro

d he climination of assump > 4} ) ’
;_ulcs {‘V'ln::“:vf:o:sts:ﬁnc we have made o} ¥ million chemicals are knowa today, & mil-
ion, V ; 2 :

afl this fight — three candle
power —perhaps we will begin to wder-
sand more completely the complex problem
of respiratory protection,

The American Chemical Society estintes

of which are referenced in chemical
abstracts. I 1965, 3.28 billion people in-
habited plance Earth, at least a third of
vlom were classified as illiterate (accord-
bg to one United Nautions stindy). Heure,
oen the best standards in the world on
my subject will not be read by a third of
the people. There are real barrices to knowl.

“felge, but we must find wiys to use it more

ectively if we and our descendants are
% survive,

¥ All is not hopeless, however, We do have

kast some information on the potentiad
huards of several hwdred, or at most a

sand or so  chemicals, The National
Safety Council currently has 60 or 70 chemi-
al data sheets (and active work is mder-
wy by the Chemical Section on duzens

1e) ; the Manufacturing  Chemists’ As-
bas  developed approxinately o
bondred chemical data sheets; the American
Industriad Hygicie  Association  has pre-
fared 150 hygienic guides. The National
ire Protection Associntion lists some data
& pechiaps 2,000 substinces or combinations
3 most in 49INL. and Z09M. Many sub-
(§3ances — in fact, wmost —are still ingde-
guicly known insofar as safety aspects are
in-
the knowledge

pleteness  confuse even
ich is available,

* Several thousand chemicals are in every-
oy use or cammerce. The system [ myen-
Boed previously  deserves repeating  for
emphasis: man; enviromuent; control. Man
{w woman) alone contains thousauds of
which we really kuow littic.
example, a recently  published  paper

ws that a group of several hundred per-
218

e b
nes.
“The third candle is respectiully dedicated 1o

ISR CH

000731

i

i \d:]}izv iy a l!i(.a:s;cnu«li&gg{&,txl lhf.ur il
ﬁ snefuge Eaatlital £ Aot Yet ador
-h?i-mmwmn.u‘;m:j. it e
picees Lor tighiness wrinst lealiayee, suef oo
is S e Gitesia wsed ko determine wlien
e imlusteiab-type  cmister o vhemieal
respividor has  been expended i abifity 1,
absorly,

Clitonival e .

The enviromment is cauiplex too, and fuil
of wnknowns, \V¢ veally know bittle abuons
the ellects of environments on nan e
the ACGELH. tabulation of theeshohd Tt
vidues, which in the 1909 edition gives cri-
teria for about 250 substauces, adwits in the
preamble it should not be considered fuol-
prool fur prevention of injury to afl work-
ers, wnd nwst be used withy intelligence 5%
competent  personucl. For  short {eon ex-
pusure to higher concentrations, the Com-
monwealth of Penusylvania and the National
Aciulemy  of Scienees-Natiomad  Research
Council Conunittee on Toxicology have cach
attempted to establish short term eXposire
limits for several substances,

Beyond that, little real data or Judginent
is avaitable. For example, wo public fimits
have been established usclul to someone who
must evacuitte an arca in case of an acci-
dental release, an cmergency condition which
is occurring with ncreasing frequency. The
Nationat Air Pollution Control Adwinistra-
tion is wnderstosd 1o be considering  the
issuance of air quality criteria for short
ferm exposures of the public to wmospheric
conbunimls  mder  the antharity  of  the
Clean Air Act,

Chinges in processes, analerials, or other
meastires should be considered first when
one begins 1o study environments. No staud-
ard s any better  tha the  understling
and application of how it s into the sys-
tem, o it iy intended to be a paart ol g
whole, not an isolated picce of Jiterature,

We next consider respivatory  protection,
We st know what is involved and i what
concesttration. We st sefect the correct
device, we mmst train wearers in s use
ad cavefully explain why, \We st con-
tnwally inswie it is heing  propeily  main-
tained and cleaned wnd defective parts re-
placed. Finally, we mmnst medically maonitor
the wearer to insure the device is, in fact,

- breventing the injurious substance fron coit-

tact with the body — the real test of the
success or failure of the systen,
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AN this costs money, real moaney, and un-
fess we are willing to wake this investiment
completely and propesly, we shonklb not at-
tanpt to proteet at all, for onty futility will
ettt Yo buy peatection sid b feeadth
s=not o respivadory aevice.

]

Respivatory  prolection wias nol just -
vented. Some  devices on display  in the
Daesden, Gerniy, Fire Muscum ase dated
fram 1875 to 1887 Yven then, carbon adsorh-
ety were usod. For oanunoniy, a0 sponge
soibed with vinegar was dncorporaded dn i
fave piece, the ancestor of the  chemical
respivator,  Ask  aboul  varions  devices —~
there s more backpround nforntion than
you wmight expect, and @t is available i you
isist on completeness.

In June 1969, students at a major wiver-
sity  appearcd in an  academic  procession
wearing World War 11 surplus gas masks.
This is a very serious matter; such anasks
are heing sold in surplus stores all over the
comatry, amd they are essandially worthless,
Tl ~atne sstake ovens ved after World War
| thousands were sald or given away, and
hass of life resubted from theiv misuse. 1
vair come across such okl cquipment, destroy
it at onice before it kiifls., ¥

Not all mask  face picw" it everyone
properdy. This s pourly apbreciated,  since
we have a tendency toaecept somethimg
olicred without question. About Y3 per cent
of the wlult poputation can he accommudated
by the average full Tace pigee if properly
worn and adjusted, The vagious sizes amd
shipes of faces are well koo e vy
ancd the Burcan ot Mines e well aware
oif the problom of  lwmaa vaviations, b
wost people who buy and wear masks are
1ot,

Another confusing ,\i!llilliun‘ devetops when
the miedical and nursing professions use the
word “respicator” o indicate a device for
or wmaditving brecathing, FPwo of
unsafe

Puducing
these were  recendly
by the Food amd Drug Administration and
ardered removed or recalled from the miar-
ket (Devices were el bellows or bigg-
type Mowers for itroducing air into patients
through a half-mask picce.)

candemned  as

Respirators are of many types, and the
fuce picces may not it properly unless care-
fully adjusted. It should be noted that the

vecent  revival  of  beards,  sideburns, ar
othee surplos hair on the face is definitd
contra-indicaded, since all Bureau of Mion
tests show that o clean-shaven face is 4
septind for a proper respinidory  Lice pioy
ht, and tlas s mentioned in the Z488.2 Cold

There are also specialized respirators, o

as the ones for radioactive materials 2 A recent adv
unusilly  toxic substances such as benH gmificant.
o, Bven mare care than usual is rogidSfor “syreak”

it they ave to perform their intended po
pose. *

Several  chiemicads  are now  definitey
known as carcinogenic. A list of a few o
by the A.CGLEL in the 1969 revision &
clinde:  2-acetylaminothiorene;  4-ami
phenyl; benzidine and its salts; dichlorobe
zidine; 4-dimethylaminoazobenzene ;. beta-
phthyliunine;  d-nitrodiphenyt;  n-nitn
methybunine; beta-propiolactone ; and p-t
dine. These chemicals mast be placed ‘in
super-luzard classilication, and leave no m
gin (or crvor. 1

Another  wnvesobved sund very  praci
problew s the echamism for wearing
corrective lenses inside full face pleces
persons who are vietmadly helpless witl
the tenses. All internably-mounted fenses x
subject to improper optical aligiment w
Wonisk is donned in haste; adl externaly
mounted glasses, even with il temples, i

mit or enconrage leakage. Only an aic £
accommodates  glasses  withge

plicd hood
sacrilice of safety due to leakage.

arbon monoxide to carbon dioxis
ppear s one outstanding  Ameri
wibution, along with polassivm s
and refinements in chemical oxygen SOUPCes) .
A nwnber of impregnated actoated crhons
bave been developed for certain vapors and

gascs.

wlvance of l.hc British scoms very
Schliere” is the German ward
or “shadow”, When one has
Ohe propes light sonrce, lenses, s mirears
Kis possible to sce as well ag |b|lulu):l':l|'|;
!l'iadows representing different densities of
uror vapors. I one case, a man was intro-
fuced iuto the Schlicren system and very
gar pictures were nidde of the air moye-
eeats during inbadition and extulation,
l‘rll as the normal upwird air flow uf'|lnc
it closcst to the hody. This technique could
uscl'u! in studying respiration and respiva-
ory devices. Alrcady, it hus sugpesicd why
te can expect dust and bacteria from cloth-
‘.(, sich as coveralls or gurse's unifurms, 1o
« transferved to the breathing zone due to
[ u|’ny:n'«l movement of air close o (he
?t‘d.y._lhcrc is much need for more creative
silialive in the field of respiratory  prolec-
(73
&l we want a supply of oxygen in a sclf-
.umc(l‘dcvicc of some type, wn inferest-
E_;q_ucsmm arises as to the most effective
md light-weight source, Here is fnleres-
comparison between the three possible
g sources — gaseous, liquid or solid :

as

Fhere appears to have been s serions B
of inuyggination s initintive over the yed

Mtive Fivefighters . ., . 2,906
Ly

Chentical Svtion

‘().l'»\'.([l'" .\'u'ubrr ;

o e

oAb L s pap, v
Vol

:Tr_:“'ﬁ;;hl

) IFreey Uiy #- Spawe
i":f'lf' !l:__ e, cuoin
(.;u,\: 126 415 210
St.rh(! 030 28 R
Liqquid 800 1y 1,335

Ref: Mitter

1\”' three have appdication s i <houlg e
obvions which offers (he RICHESE fuerbeontind
for the future development of liulxl—\\'(~iql;l
long-life, self-contained hacicihingg :mp;n".am:
or hoods of xoae Lpe il cortain ln'lu;ic'd
probdenis ¢ be resolved. A

. 1’\: one praclival ilusteation, plictar falen
in !umnlo # few yours ago shows 72 fory-
cubic-feet air or oxygen cylinders, part of
the supply cmpticd by firesmen iu.lln'ir at-
tempts to control a e, Large munbers of
cylimders are necded, d few hee depat-
meats or plants biave instam venll sability

lh’s 5 certinly aserions dimitdiog of ll;‘:

cylinder-supplicd wir or OXYEen mask cllrlni:
rfll-uxygcn sell-generating  nisks  have i

simibar liwitation which is :
looked.

i all oo often over-
There are many instances of fives
where mauny dozens of cyvlinders or canisters
were expended. o illusivane the nportance
of this probleme of pashs s it aftects e
veal world, Bere are sane ligures recently
_r(-rcwml from a stde live convdinator relat-
g to the volunteer fivemen in stiite,

in the develogment and  researcl inte - . No. ol Masky Titne M A »
spivatory protection i this country, A Dlevices Mo M: ll;-- ;" »'.- o,
noted previowsly, gas masks, rcspir:\lors,::rm N Masks —_— R, LS !lrs. B
cven  sell-contained  breathing  appan AR S 244 1-15 0?2 .

i R . s j5di-Gen, 0, B. A. 123 My e 284
Cinchuling  the oxygen  scli-generating Oemand-Air-O 1. 1-30 2107 e
vices) were in a considerably wdvanced s> £l 451 1-12 on 16
of deveiopment e Geomany and Eig e 183 . .

1Oy

prior (o the begiining of World Wa
when the United Sttes st bepgan o
at the problear la some ways, the tee
dous potential Tor application of technd
and  engineering know-how  sccms to
Iargely escaped the respirtory  prot
hicld. Very few siguiticant advances i
spiridory devices during the last fifty y
have originated in the United States. (8
calite, the mixture of metal oxides
under  favorably dry conditions, con

1

There are certain Dosdnental Tanitions
b any breathing cqoipnient.

dmen ~— 20 hes. -— alurm

mjllirds time at actual exposure = 14 birs

working time”, for 2,966 men, ‘
From this, the very real linits of operi-
of the firemen imposed by hreathing
atus and spare cylinders ad canisfers
IC appracent. h

| ! These have not
widely appreciated.

absorption recire skin, as well
protection. Examples are:
line,
( potnds,  phenol,  cthvieninin: and certam
ongano-phosphides. Fhese are

rour of wadeguate maintconee
spparidos, misks, or vespiiagons,

L Some subxtances bighly toxie by shin
as hreathiog
liguid HCN, -

othier nitro und aming Moneiv com-

others

20 Maintemanee. There s g exctise o

aof brcathinge
bt i o,
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udess they arce properly cleanced, adjusted,
expendable parts replaced, canisters discarded
after shelf-time is up, and all other recom-
mendations  (usually in small print in the
instruction manual) taken, protection is an
illusion, not a reality.

3. Truining. The more complex the mask,
starting with the self-rescuer and the dust
mask to the sclf-contained breathing appara-
tus, the more the need for training. Unfor-
tunately, the U, S. Burcau of Mines docs
not specify a real training course for wear-
ers of sclf contained breathing apparatus
other than mine-rescue devices. But train
yout must, in dark, smoke, wetness, cold, and
heat, if you uare to really acquire the degree
of familiarity which will give you assurance
about a mask or breathing apparatus when
the chips arc down and the emergency is’
rcal. The extrame importince of this state-
ment is emphasized by numerous Fatal cases,
which, while beyond the scope of this pres-
entation, are sobering and should some day
be published by an impartial scientific organi-
zation.

To emphasize again, we must consider
respiratory protection as part of the system
— man, cavironment, contyol. Each part of
the system, with all variations, snust be care-
fully evadumated, weighed, apd understood be-
fore any successiul protection either by cone
trol mcasures or by protective devices can
be eitective. 1t is far more complicated than
buying devices from a salesman who him-
sclf may not have all the necessary infor-
mation or whose zcal fo: essential details
may be less than enthusiastic,

1f one wishes to succeed in using respira-
tary protective devices, we would recommend
lic Jook at it as part of'a system — man,
cnwviromment, and contvol. o ignore an
in-depth analysis of :any onc of the three is
cssentially to negate any value from a de-
vice, no maltcr how high its rating or how
costly its price.

Human ke demands our best, and noth-
gy is wore vital or urgent to life than our
rext breath. As our three candles dic owt,
so will liie, but hopefully we have cn-
couraged you to look decply at breathing
.\_\'.\'I\'Ill.\'.

To emphasize that my lor the
inadequate state of respiratory protection is
not uniygne, but s shared by atliers, b ohave
ivited o panct o st with ane, Lo atteanpt
to giswer questions,

voigern

—

Muacl.cod: We arc advocates of the posi-
tive-pressure approach, with an air-supplied
hood. This overcomes wmany objéctions of the
usuad devices or masks. We feel the posic
tive-pressure approach is the device of the
future, and it is gradually being recognized
as stech.

Sicdlecki: Representing the medical end of
the problam, T would emphasize the necessily
for tecam work hy the industrial physiciag
the nurse, the industrial hygicnist, and the
safety engineer in a complete evaluation and
monitoring of the system. Employces wilk
certain functional impairments or mental of
emotional problems should not work in area
where there is potentially hazardous ex
postire to toxic substances requiring the vy
of respiratory protective equipment, Eme
ployces protected by respirators should hav
the same medical supervision as those pre
tected by ventilation or other control meas
ures.

Mrs. Seaver: The industrial nurse hasa
very real part in the education of worken
in the need for and proper use of protectiv
cquipment, including respiratory. There is)

great need in the wursing profession for
more information about the systcm you mer
tioned. While we conceatrate on the mafy
compontil
must be of concern to us as part of
ficalth and safety tcam. We are anxiots &

the  cuvicamuent and  control

help in this activity.

Hyatt: Even though respirators are th
oldest known coutrol measure for protectiallyog

malalenance, Even the b
goorly maintained, offer it
tion. )Nllik: in Florida to
pesticide respirators in the fiold
ticide formulating plants, we found in most
'c[ascs t!lcy were very poorly  miaintained.
hey did not give any protection,

Schutz: About ten years ago I heard you
Ly that the respirator business was going
lo pot, aud the Burcau of Mines was lead-
g the way, In view of the new meaning
of the _word “pol,” the ol statement has
3 most interesting new twist, and we cnlcl
sorically deny the accusation is true,

I'nr'en.:;:: Our concern is for those people
working in contaminated atmosplicres where
the nature and extent of the haeard are un-
mown or are difficult to determine, Fire-
fghters canmot take the time nor o they
have the facility 1o sample the environment

1o which they are subjected ; conscquently
l!lty often expose thensselves to concentra-
lions of contaminants outside the protective
(u{n(s of their respiratory cquipment. For
this reason, equipment of this typc should
be qrefully chosen to assure protection
ganst high concentrations of gas, parti-
wlale matter, or a luck of oxygcn' in the
mnos;'xhcrc. Having the right man to sclect
ua'llnng cquipment for the organization is
wucial, In many instnc 35, such people are
lxlt_mg sutlicient technica ability and infor-
mtion required for the Yask, thus naking
l_auhy decisions. Somie of ‘these faulty deci-
sions have caused deaths. In one case, where
firemen were involved, the oflicer

of the respiratory passages, health and saiy wsponsible for the purchase of respiratory

men know less about sclection and use
respirators than any other aspect of e

and safety. ‘1 would stress one phase—ilcision
working with radioactive materials we ki nuipinent
we had 1o have a very high degree of pr
tection. Looking at ali the respirators ma

in the Uaited St

sce if they would fit, the one thing that

ates and other countries

have learned that many health and sald v
Foaratus more cflicient. There is a major

Jaoct-coming in today's sclf-contained equip-

men do nat realize is that the half-m
face picce fits well only three out of f
men, and not ncarly that high a percenty
of wonien.

Revoir: The use of respivalors require
complete program: kuowing the hiazard,
lectiong the prapee device, training the as
supervising the use, madntenance, and md
cal sneveitlwce. T fecl that the greatest p
Jom involving the use of respirators is yo

o unconscious there is no

?‘ulpmcnt sclected canister-type apparitus
ter an un ; i is
3 ‘ forlunate fatality occucred, his
was reversed and  self-contained
was purchased.

At this time there is a need for better
_II~conlaich breathing cquipment. Innova-
s combining fightuess and durability with
faler cipacity would make (his type of

et In the event the wearer becomes pinned
: i provision designed
o his breathing cquipment to automatically
it to the atmosplicre when (he air supply
c'xh;mslcd. Some type of an anergency
ling systci is needed. Respiratory equip-
ot manufacturers should consider this
roblem in the design of newer devices,

Chuvural S

S cntered the ity
'mul Bweenty vear.
CRZINCCTING  viag,. )
and the [LENS) 131 FTTC

) ..‘l
l{q'rg:l_‘;:; - Whi, .
igginteg ] e
H‘ﬁ\lu; o ).o
methods would nproN e
Qf resmators would e liniged o 1u
Ouite the apposite has oectre] \\;- N
to b_c faced with more and luurc‘ -
rc.sp!r.'lmrs Are necessary, |
respiritors fucrcases,
must keep pace.
.Qlu'.rll'ml.' Wilh all your
ar pollation compousnds danmiging 1o
tory systews, { un surpriacd )'u;: ;l:’ II »
cotdemn the foluwen industry ‘

&£

"y
s v
: As the i a
desizn and i, N

Comucnts g
LI

k;'.-l{u‘:urr: As Manager of Healtie ol
...lfl.l)' and not fae feom the Recswell Je )
L:‘uu’.c‘r Rescrch Center, we lave tewd “I
sslcuh.ﬁc information it oy nuu;b r .
k.nllcr‘ IS cigaretie smoking. Prohably :i\ _-"n
SIX thes as miny .

people are ki i
arctles as by automobiles, yet )‘:I»ll:“l!u:': I;J“-
shaghter on the roads, | will :ulmil’!‘ .
at a loss to know why we du so fitile 'du.““
this source of deliberate air potiutiay ‘l"-“I
h'aps it tics in with sumething | n:'u.l' l‘“:
Six years ago: the wuthor said the ;(r(:r"-'u:
force in the world is not the nuclc.-tr b l
but human tnerting meaning it iz di;li n'l‘(““ '
change any of us from wlnet \\L' ‘ o
at a particelar moment.

‘A'Qucxlluu: Doces the Natinnal Acidany of
Detences sponsor rescarch on respisigory 1o
tection devices? s

Answer: No, the NAS does not. The N,

ave dein:

tional  Academy of Fug i
“ngmeering  yee

cm'nplcl?d a study for the U, 5. l}’m:tl\"l-l‘l,:

Mines wvolving Lot rescue and  surs iu'l

cquipment and techniqgues.

Question: What is the best satisacton
micthod Lff combining preseription .\u'-l\
glus::;cs with a ful fuce mask, or (ull“ I‘ ‘
respiratory protection ? ‘ o

dustwer: \With 2 hood covering the wh.
area, any glasses cau be worn, 1¥3 nml‘lu'.
a full face picee, we suggest they be . it
completely iuside the face picce rd

Question: \What s the status of ¢

proval of agricultury) respivators 2 "

Answocr: For (he Pl bwo veurs (s g
i)c(!nrlmcm of Agticultine (-Iiﬁ(:u;llin‘nv-l 'ln
’((“stlng of respirators), there las hogy .
The Burcan of Mines e Wolinge “l“.
the problent under shirdy, shmlh‘l ul..ll I..
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a decision shortly on whether the
will undertake tiis additional responsinil
For The past two vears, including to
there has heen ne monitoring of agricui
respirators in the United States.

Ouestion: Are panel members advecates
of (1) strong government Jaws and rules
for industrial uses of respiratary proteciion,
or (2) of voluntary use of respiratcrs in
mdustry *

Ansteer: The panel was polled, and nve
of the nine voted for option (1) four for
option (2).

Question: 1s the new respirator desizned
for protection against asbestos fibers a suc-
cess?

Answeer: The respirator  developed
Johns-Manville is presently under neld eval-
uation. One cannot answer your guestion at
this time. However, the unit is light-weight

'h}‘

and a\pend.;blc I understand that the -
ent evaluation study will consider accey:,.
and level of protection atforded under -
conditions.

Quesiton: What will be the acty] e
of the new ZRE.2 code on the use of reqi
tors?

Angicer: It will be mandatory for we
of res pxrator\ protective deviees 10 carry .
a comprenensive program, mcludmg dg
mination of the hazard, seiection of j,
proper device, training the wearer, maings |
ing the device, and carryving out medica) «
veiliance, since standard becomes, in fag
part of Federal health and saiety regulaic
Voluntary consensus standards such ag g,
are considered to be part of new indus
health and safety regulations being iseei!
by Federal agencies such as the U. S I
partment of Labor.

SAFETY ASPECTS OF NUCLEAR GAUGES

By ]J. R. COLEMAN
Radiological Protection Officer, National Lead Co., South Amboy, N.J.

Nuclear gavges using radicactive isotopes
were introduced in the early 1950's. These
instruments are designed to provide con-
tinuous on-line information regarding pro-
cess material thickness, composition, level, or
density.

Prior to 1962, the industrial usage of such
gauges was controlled by the United States
Atomic Energy Commission. During 1962,
a program was initiated to transfer this con-
trol to the individual states. At the present
time 19 states have assumed this responsibi-
lity and are known as Agreement States.
Licensing by one of these agencies is a pre-
requisite to the possession of a nuclear
gauge.

, the Titanium Pigment Division
ional Lead Company instituted a
#tp evaluate the process control capa-
ﬁhes:of nuclear level and density cauges.
This' study has resulted in the installation

“2o0f numerous nuclear measurement and con-

trok systems. Further, this study has estab-
that the radiocactive materials asso-
Eyvith these systems represent no health

hazard when they are used in conjuncie
with appropriate safety procedures .7
The Atomic Energy Commission and &
Agreement State Boards of Health placet
responsibility for the iormulation 1d
plememanon of such procedures i
hands of the user and evaluate the
safety programs via periodic inspection:-
The radiation safety program developed 13
the Titanium Pigment Division of 2 \3::

Lead Company is the subject of this i
This program has been favorably recﬂ""’_
the United States Atomic Energy %
sion, the Canadian Atomic Energy
Board, the Atomic Energy Technical ] &4
mittee of the AFL-CIO and has bes
by the Prentice-Hall Publishing Compa ",
their monthly Personnel M anagtmﬂ" !
As is the case with any potentially h";
ous marerial, the characteristics of ;
terial must be understood before ¢
safety measures can be formulated. Tb; o
portion of this report will deal W
characteristics of nuclear radiation ¥ g
basic principles of nuclear govs® .
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ager, Ind, Hygiene & Safety Engincering, The Bocing Co., Commercial Airplane Grisf
widtle, Wash, :
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The Congress is always a big week, a worthwhile week
’for the 14,000 safety people who attend.

At the '70 Congress you can meet other safety people,

with the same problems and responsibilities as yourself,

: You can exchapge views and ideas on accident preven-
: tion, health, hygiene, and fire prevention . . . on safety

-

Iz

F Represemtative — Joun Mank, Nution:{l Safety Council, 425 N. Michigan Ave,

7 o e in industry, trapiﬁc, school, at home and on the farm.

You can see the largest of all safety equipment exhibits
at the Congress . . . an opportunity for you to make well-
informed buyirg decisions for your company.

\
This four-day educational program, planned and pre-
sented by the :National Safety Council, can be your
most thought-proveking, most worthwhile safety expe-
rience in 1970.:

1
Make plans early to attend the 1970 Cangress and bring
the other people in your organization who have safety
responsibilities. !
]
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cudeavor. Another problem often to be eu-
countered when any new system is intro-
duced into e organization i one arisig
fram political comtroversies, These contia-
versics ay result from jealonsics, rivalries,
cte, between the safety system ather
organizational subsystems, “Phis problem is
aot uncommon and results prinnarily beciuse
of fears that this new system will detract
from the cffectivencss of cxisting systems.
The safcty administrator nwmst allay this
fcar by clearly indicating how the safcty
system will enable other subsystems to maxi-
mize their cffectiveness and contribute more
to the overall organizational goal. After
solving these initial problems, the safety
administratar must work ant a teansitional
phn for moving the new system into operi-
tion. He must consider when the systen will
be placed into operation and should determine
if it is practical to place the entire system
into existence at once, or if scgments of the
system should be phased into the picture at
predetermined intervals. Anather considera-
tion concerns developing a plan for pattera-
ing the activity of the safety system's i?m:lllcr
subsystems. The administrator must ve cer-
tain  that the system’s goals, obj%clivcs,
strategics, rules for operation, work flow
procedurcs, etc., are understood by each
member of his system.

Once the system is implesicated, &k nwst
be wmanaged. The administrator mugt rely
on hasic management practices {c.g.,¢ plan-
uing, exccuting, and control) to be elicctive.
Ie must be able to survive the demapds of
the futwre us well as the gresent. He will
g well fo consider alternative wiys ts awe
complisle his oy range goals and objpatives
and weigh these against available resources.
Projections of this kind will foster opera-
tiunad efficieucy and eflectiveness.

Ustimate Responsibilities of Safety System
Once designed and made operational, the
safety system will make efforts to:

G gain and maintain management
support;

(b) miotivate, educate and train organi-
zational personnel;

(c) develop and waintain an  accurate
record system;

(d) cstablish the duties and responsibilitics
of supervisory aid cmployce persomncel

(c) institute a system of accident investi-

gation and reporting;
(£) cstablish safe work practices;

M
& Ny
. % 1%
{g) provide controls over purchase, us &
and maintenance of personal protecs
tive cquignuenl;

. . ! AY .
(W) develop and madutain an o acenrste AN
erna :
reeord systent; ¥ le Group Leader, Industri
(i) provide a sprogram of inspection for ¥:
X ; PR S
wipmoent, vehicles and buildings; gy Al .
. . . . L5 Although respiratory ive devices ;
(j) provide a system of preventive mai- 7 i:-probab g" c’l’l':“'!‘"} protective devices are
tenance for vehicles; Kt 4 Y the oldest method of “controlling
P~ e : il ;occupationad discases, health wd safety men
(k) maintain cluse dison with ".‘Cd. “FLare generally less informed ahout 'lllcj clee
uints, fegal units, and commumcaum:-i_; « tion, applications, and limitations of sthsqc-
mms_,l ov estion pro. 03 devices than abont any olher particular ficld
(1) provide an cmployce suggestion pro-svm health and safety. It is cwphasized thiat

gram. A systein must be promulgated ]
by which to draw opinions and seg- g
gostions seurding safety  from the
rimk and file

%.:: lh'c bc:nlrol of oceupational diseases caunsed
liy m' e contaminants, primary considera-
3 ’k.“:m §|0|ll(l always e given lo preventing

w e air from becoming contaminated, )
; There are many sitnations in which respi-
._;?lory proteciive devices are a must either
(P emergencies or roumtine use. Persoual

. « N B i | ¥ bv i i

b e e roquired before these idearid usespiratory  protective devices are intended

cau be nide to satisfy individual organita=y 'h serve as adjuncts to other control mica-

tional requirements. llowever, if the admin_-_f,- "m' not as suhsm}llcs for then. However,
- use a large varicty of these devices are

istrator treats the sugpestions as a frame availabi '
of reference from which he can furthe T M"‘ ¢ commercially and may be bad on
port notice and at rclatively low cost, such

In Conclusion

Only fundamental concepts of safety hy
tem design have been discussed here. Deeperi

develop his system and add his own pertinent i ¥ ;
inputs, these ideas could lead to effective O pment is Erequently smproperly sclected,
safcty system development. e misused, and abused. All oo many select and
As a fual note, we must be convinced thag; :1-'-’.;‘;:“’“310715 prolective devices on faith,
for a salety program to be effective, it must 7y ":!m t knowing where and where not,
permeate all operations within an organin<f l.in and when not, 1o use these devices or
tion. Operational cffectivencss and safe work 0% to sclect and nse them properly.
practices shonld be nutde synonymous.

“To know this, it is necessary 1o under-
We must also cousider that the peogle wand the nature amd extent of the exposure

i the arganization e make or break the

safvty efiort. 1t is therefore the responsi-;

Bitity of the safely sdministrator to sell the

organization on the purpose aml benefits of £

the program, and solicit its support. A%

Bibilography

1. Johnaon, Richard A.; Kast, Fremont [3
and Rosenzwelz, Junes ie: The T ol

héo
Managemont of Systems. 2nd Ed., McGnw,
Hill Book Co., 1067 B

2. Schoderback, Poier (ed.j; Managemeed
Sustema. John Wiley & Sons, i

1. Blake, R. P. (ed); Ind

merican Opti
uatr can Optical Corp.,
3rd Ed., Prentice-Tlall, Tnc., 1963.

lal Safety,

4. Simonds. Rollin H.; and Grimaia), JoeyfsAthough the best procedures to pr,
v.; Safety Mal"n“ﬁ"’;emm' Rev. Ed., Richad .c“lhlwn of armiu air l‘('lllnlni.m"}fyc?:

D. Irwin. Tuc.,

6. Elzionl, Amital (ed.); Complex Orponishy
tions: A Sociological Reuder. Holt, RinehalT
and Winston, 1966,

g =
imination ol (lic contaminants wl (heir

wree of generation or the reduction of (e

i} saminant _concentration 1o ey " g
6. DeRtenmer, Russeli; Modern Safely Pras@RYguny Yoo ™ O _ devels suth- to7de
u('"_'. Bth mebiting, Joldy Wiley & Sons, l"-iu 'Ui“y ow not to causc budily Larm, there  cffective  use  of

D ~situtio; e et
1366. (e stuatlons wiicie, lor one reason or

ELECTI

B 000738

By E. C. HYATT
al Hygiene Gr L 2 tentific
Los Alamos, Nou‘l,ﬁ os Alamos Scientific §

numy  new

USE OF RESPIRATORS

By WILLIAM H. REVOIR

. Manager and Chief Enginee
Resxnralor Research and Develo ent I

Pu@éc LEmployee Section

i
ON AND TRAINING

Gl e

.aboratory,

amd the degree of protection needed, as well
as o lfc acqguainted with the varions types
of respivators and their uses susd linitations
The J
thsczlscs resultime from industrind processes
in the atomic and space age have ercaled a
dtn‘mml Tor many types of respiratory pro-
lccln’c.dcvircs with a very high degree of
protection; fowever, the stite ul develop-
tenl of pespivatory profeclive deviers ex-
ceads the state of their scleetion and use by
health amd safety personnecl. In fact, the
state of knowledge of the pcrform.‘méc of
respiratory devices in refation to the sitoa-
tion of use is better than the use that is
madde of them.

ad umusual  occugdional

The c.ssnm:lls for training in the uwse of
any respicator are (1) discussion of airhorne
contiminants; (2) reasons {or using respica-
tor; ‘(J) dc'scripliuu of its construction
operating principles and  limitations ; H)'
Instructions in procedures for assuring that
it is in proper working condition; (5) in-
struction in ftting il checking proper it
(0) instruction in proper nse znd m:\inlc.-
manee; il (7)) discussion of importance of
carcful rewding of Libwls on vespivator and
nanmlactorer’s instyuction.

pmeut Laboratory,
Southbridge, Mass,

tive. In such situatious, respivatars are

d Lo protect pevsannet,

T letarlch, 1L W.; Industrial Acceky® tother, these procediires ate mpphicablc- establishment asd
Prevention, 4th cd., McGraw-11il Book Cae'y 'ﬁpnf;!‘i(;:;l ¢_procedures are nipplicable, respiritory
1o Ngadicsl, impossible, or not adequatcly ou

Lig

A D

Wing g0 st VespIIRIr, A sudy st
be mi!d_c_'i:j_”ﬂm,_umlmnhmgd‘m@\l;{-;% -

ninte_the niture of e luravd. The
vespivatory . ropin ey
operation of
espirato ){n!g«_“li_‘m__]unuwm—lﬂm pro-
grant should include the following csseutiad

the
a plauned
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pasis: aclection; tranige
manitenarice ; storage sl issoe; medica sue-
veillanee ;. and evahiion. This paper will
cover-the use of respirators oaly.

After  the proper respirator has  been
selected and the wearer has been trained to
use it properly, it is essential that  the
wearer be given  an explimation of the
claracter and magnitnde of the hazarnd, the
principles of  apevation of  the  respivator,
the proballe pime that the respividor will
offer protection, how to recognize faulty
functioning of the respirntor, and instruc-
tions of what to do under emergency condi-
tions resulting from his work or by acci-
dental mjury to bis respirator,

It should be remembered that the normal
oxygen content of atmosphbiesic aiv at sea
level pressure is 209 per cent by volume.
The symplams of anoxia hegin to appear
i boneias o atimospheric aie b sen feved
pressure when the axypen content drops to
10 per coent by vohmne, Thus, an oxygen
deficiency for luunans in atmospliéric air at
sca level pressure exists when tlu axygen
content 15 less than 16 per cent h* volume.
The adverse effects of an oxygen deficiency
wcrease with  decreasing atmospheric pres-
sore ar increasing altitnde.

Whenever possible, respirators ll:s(cd and
approved by the U.S. Bureau of Mines or
respirators tested and listed as aceeptable by
the U.S. Depuartment of Agriculinee should
be used. Sometimes, a respitator tser must
cmploy a respirator that has not fheen ap-
proved of listed as acceptable hecavise cither
the type of respirator he must nse is not
covered by a test schedule or the hazard
for whicle the respirator is to provide pro-
tection apainst is nof covered by o fest
schedule,. When this acenrs, the respivior
u~er must assure himself that the rvspimlur

another relinhile

turer or oro:

org:
tion has tested the respirator for the in-
tended application and  that the respirator
mamtfacturer mandains a high standard of
uuality control during production,

Fitting of Respirator Fucepivce

Fitting of a respiralor facepicce is essen-
tind. Often, hittle attention is given to this
matter. Difficulty may be experienced jn
fitting a full facepicce if the wearer has
liollow temples or facial irregularities. A
satislactory seal cannot be obtained if spec-

tacle tomple bars extend nnders the seabing
edge of the full Lacepicee. Systems for
mounting  corrective lenses inside full face-
picces are avatlable and should be used. The
correclive lenses should he mounted in the
faceprece by o quadificd pevson t insure good
vision. \Wearing of contact lenses with a
full facepicce should not be allowed. The
contact lens prevents air from contacting the
cornca of the eye il this hampers cooling
af the coruca which can lead 1o cornel
dimage.

Fitting difliculties with a half-mask face-
picce may be encountered if the wearer has
a snull, heavily jowetled, or irregular face
Missing rear teeth or the absence of npper
aor Jower deatures can cause probloams im
fittingg & half-mask  facepicee. 1t may ber
necessary to iry lwo or more styles or sizes
of hall-mask facepicces in order to obtain a.
good it

Fledlands coployed with fadf -oek face-
picees may consist of i single loop of clastic
strapping  which passes around the head .
cither below the cars or above the ears of
may censist of two loops of elastic strap-
ping, onc loop passing acound the head
betow thie cars and the ather passing around
the head abave the cars. The double foop |
headband will give a facepicee hit superior:|
to that obtained with a single toop head-;
baud. The best it of a hialf-mask facepiece
can be obtained with a double foop head-
band which is attached to the facepicce at
four scparafc points, Lo points on cach :
side of the facepivce. Adjustinent of they
tension of the upper loop will jnsure a’
wood  faceptece it around the nose, while ]
adjustment of the tension of the lower loop
will vesult in a gond Facepicee fit around the ;
menth amd cliine, The elstic steagping may .
he cither rubber or woven clastic beaid, The
rubber strap uaderial will last longer than’
the woven elastic braid, However, a stvap of |
woven clastic braid will not slip on the
head as easily as a strap of rubber, and |
thus o headband using woven clastic braid :
may result in a more sceure facepiece it
than that provided by o headband usm;'
rubber.

Such conditions as excessive grawth of_f
hair on the face — sideburns, moustache, or'i
beard — will prevent a good facial seal of
both « full facepicce or a half-mask face- <
plece,




Eacli time a respirator is w
pi&cc must he carelully fitted «j
g and vet be comfortable.
proper location of the facepicce on lhc face
ad satisfactory adjnstment of the tension
of headband ar head lrness straps. lastrue-
tions given by the manufacturer should be
followed to improve fit and comfort,

A recent publication by Buorgess and Held
gives compreliensive details for fonr Daee-
piece fitting tests phat iy be carcied ot
in the ficld? Respivitor asers are urped (o
refer 1o this article for detailed instroctions,
. A'simple positive pressure test may hie usad
il the respirator contains wn ishaltion valve
Csystem. The wearer merely blocks off the
*exhalation valve and gently exhades into the
facepicce 1o eveate a slight positive pressure.
" The facepicce it is considered to be satis-
factory if the posilive pressure  remiains
within the {acepicee without observable leak-
- age ab the Facial sesdingg area,

>

Auother simple facepicee fitting test in-
volves a negative pressure within the face-
- piece. In this test, the inlet part of a flter,
. artridge, or canister is closed off by cover-
ing with the hand or a breathing tube wmay
be squeezed. The wearer then inhales gently
- amt holds his breath for five to fen seconds,
b the facepicee fit is satisfactory, the face-
. picce will coltapse against the face and no
- inward feakage of aic between the facepicee
F and the face will be detected.

Another facepicce fAtting  test  involves
wearing the respirator in an odorous at-
mosphere. This test can e nsed for self-
. tontained breathing appivatus, hose mnsks,
aitline respirators, and  with air-purifying
respirators that can he eyquipped  with an
§organic vipor canister or cavtridpe. Isomnyd

acctate, conunonly  called bossana oil, is used
Cte provide the odor, since its ador can
“easily be detected inoa ¢ a5 kaw
‘Y. 3 one part vapor per million parts of air,
A small quantity of isoamyl acctate is
‘poured on a cloth and the cloth is moved
slowly around the periphery of the face-
picce. I the wearer cannot detect the ador
“of isvamyl acctate, he has a satisfactory
facepiece nt.

o ——,

A highly irritant smoke can be employed
¢ b check the facepiece fit of self-contained
=" breathing  appavatus, hose masks, airline
trespirators, and air-purifying  respirators
i that are equipped with ultra-high cfficiency
B

, harticube filters.
'ﬂr, Fitant smoke iy gencraded by o commcrcially
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In thit test, a highly -
Avallable smoke tubbranunonly used in test.
ing  ventilation  systems® Adr is {orced
through  the tube with a rubber squeen:
buth, and the moisture i the air seacts with
the material in the tube, creding o dense
white smoke with a particle size range of
01 to 3 microns. Smoke from the tube i
divected at the sealime videe of the Gwepion
Ponkape Between the Gaceprece ol faoe
casily detected by aotichingg frcitation ot the
nose and thraat, When the hit of a dedi-
mask facepicce is being chiecked, the wener
st be cautioned (o close bis eyes.

Use of Darticulate-Remoiang Respivators
Particulatc- removing respivators, conunonly
called meckumicat filer vespivators, prodect
personael against inhalidion of ponvolatile
airhorne particles in the form of dust, (v,
spary, snd mist, Fleey do e provide protee-
Gion apainst  vapmrs, s, 00 S Ny
deliciency, They should nor e wsed sggadnst
volatile particulates or particudates that hy-
drolyze or decompose to releise & noxions
vapor or gas. These respirators shoubd pever
bhe used for protection during shot or sind
blusting opevtions which fswvolve expusme
to very high concenteations  of  abgasive
and rapidly  movigg aivhorne particulates,
Yor such operations, a0 special form of an
airfine respirator called an abrasive Basiing
airline respitator  shauld  be wtiliced, The
U.S. Burcaw of Mines tests and appraves
= removing respicdors aginsd

particulate =
vitrlons dust, Tupwes, spoys, s

andd

A kninted Fabric covering for the petiphery
of the facepicee that contacts the face somne-
times s cmploved o absotl perspivation
and o prevent irvitcdione o the Sl
the respicalor b worne i Lt
of i atmespheres coutaiiing corvosive pas
itcubate. Vhis coverimg should he used ooty
when the respivator is  cmployed  ozainst
caurse dusts and sprays. Usaolly, the cover
inge cannot hie used i atmospheres containing
very swall size particles such as (e o
mist hecanse these parcticles may be ablde o
penctrate the knitted fabric and enter the
mtcrior of the respirator.

whon
whinesplicre .

The respirator filter may he designcd for
protection against one or move than one
specific type of airborue particulate - dust,
fume, spray, or mist. The filter smav employ
one or more than one Gilvous edia fo
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removal of particles from the inspired air,
and the fibrous material may be in the form
of a circutar dise, a folded pad, o corrugated
cylinder, cte. The fibrous filter sometimes is
housed in a rigid container to protect ma-
terial from damage and facilitates attach-
ment of the filter to the respivator. The
size, shape, and the fibrous media cmployved
in the  filter  generally  depend  upon the
type or types of aichorve particolate which
the filter must protect against. Usually, the
filters are replaceable, but in some cases are
a permanent part of the vespirator. Most
fillers are desigued (o be used once and
then discarded, while a few filters are de.
siygied so that they can be elamsed  and
reusal. Reuseable filters may be cleaned by
brushing or blasting with a jet of com-
pressed air, but ncver by washing in an
aqucous  solution or organic solvent. Ex-
treme care must be taken in selecting the
proper type of filter for the intended opera-
tios.

The respivator filter has a uscful service
life that depends upon its shape, size, fibrous
maderial, type of aivhorne payticle, particle
size, partivle concentidion, and the activity
of the respirator user. The briathing resist-
ance offered by the filter willincrease pro-
gressively during use as its fibrous material
beeomes plugged with retained particulate,
and cventuadly  breathing becomes  difheult,
Wihen this occurs, the rcﬂf"r:tlor wearer
shiould leave the contaminated]arca wnd re-
place the plugged flter with ai new filter or
clean a reuseable filter. Small'size pasticles
plug a filter to a greater degiee than large
size particles. The resistance ' to breathing
offered by a filter generally will increase at
a rapid rate #f used in a moist atmosphere.
The lack of an inhalation valve system in
a respirator or dimage of a respirator’s
inhalation valve systcmn wmay caunse conden-
sation of moisture present in the exhaled
air on the re wor filter and thereby in-
crease the breathing resistance of the filter.

Usually, the respirator filter liccomes more
cificient for retention of particles during ity
use as the quantily of retained particnlate
increases,  However, this may not always
bie true. The filtering cllicieney of samie types
of hlter aterials may be adversely affected
by liquid particles.

A wide variety of particulate-removing
respirators popularly known as nuisance dust
and nuisance paint spray respirators are

e

available. They generally are recommended
for protection against non-toxic dusts of.
non-toxic  paint  sprays.  Many  industrial
hygicnists and  physicians feel that these
is no such thing as a non-toxic dust or paint
spray  particulate, since inlialing  copious
yuantitics of  so-called incert  particles, es
pecially for long periods of time, can result
in mlverse  physiological cffects. Most of
these  respivitors have  pour  face-fitling
chiaracteristics. A recent  publication by
Revoir and  Yurgilas shows that nuisance
dust respirators permit particalite penetra.
tioms that are suhstantially geeater than the
penetrations  allowed by dust  respirators
approved by the U5, Burcau of Minest
Unpublished  test results obtained in the
author's Liboratory show  that the suisance
paint spray respirators also permit signif-
cant penetrations of air-baorne particulate
These nuisance paint spray respirators, of
course, do nnt ramove organic vapors pres-
ent in paint sprays from inspired air and
this can be dangerous. Therefore, nuisance -
dust and nuisance paint spray  respirators
are not recommended for respiratory prolec-
fon.

Use of Chemical Cartridge Respirators

Chemical cartridge respirators consist of |
onc or two small cartridge-shaped containers |
of gramlar adsorhents or cualysts attached -
to a hall-mask facepicee or a full face
picce. These respirators protect against Jow
concentrations of vapors or gases that are
not immediately dangerous to life. They do
not provide protection against airborne par.
ticulate or an oxygen deficicncy. At the
present time, the US. Bureau of Mines
tests and approves chemical cartridge respic
rators equipped with a half-mask facepiece
against organic vapors in air with concen-
tradions up to 1,000 parts per million by
volime.® The Bureaun has proposcd tesling
and approving these respirators for low
concentrations of various acidic, alkaline,
aml other types of vapors and gascs, but it
may be another year hefore such testing
wnd approving becomes oflicial @ The Burcan
is not consideving the testing and approving
of chemical cartridge respivators  equipped
with full facepiecces because of the pos-
sibility of this device being used as a junior
gas mask in a highly contaminated at
mosphere which could result in serious ine
jury or cven death to the wcarcr,




- methyl  bromide,
. jodide, nitrogen oxides, nitromethane, pesch-

The cartridge of a chemical 4
tespicator  is  desighed for removg®
specific vapor or gas, a single A%
vapors or gascs, or i combination p
ot more classes of vapors amd gases. The
artridges may conlain one or more adsorh-
ents or catalysts in the form of grinules or
pellets for removal of vapors or gases from
inspired air. Cartridges can vary somewhat
n the guantity of adsorbent or catabyst they

- contain, usually 75 to 200 cubic centimelers.

Much care should be titken in choosing the
correct type of cartridge for the intembed
use.

Chemical cartridge respirators are usceful
for low councentrations of vapors amd gases
that may be discomforting, ivvitating, or
toxic, but they shoukl not be utilized for

~ protection against concentrations of vapors

and gases that arc immcdiately dangerous
to life. They should not be used against
gaseous contaminamts that lack the warning
propertics of odor or irritation in low, non-
toxic concentrations. Following is a partial

“fist of gaseous substances against which

chemical cartridges  should not be  used
because they may be highly toxie, fack ade.
quate warning propertics, or are not readily
temoved from air by adsorbents or catalysts:
acrolein, acrylonitrile, arsine, boron hydrides,
carbon dioxide, carbon monoxide, carhonyls,
eyanogen, dimethyl sulfate, cthyl cyamnide,
Morine, formaddchyde gas, hydrogen sulfide,
methyl  chiloride,  methyl

lorcthane, phosphine, phosphorus trichloride,
stibine.

If a gascous substance is irritiding to the
eyes, a gas-tight goggle must be used with
2 half-mask facepicee type chemical car-
tridge respirator or a chewmical cartridpe
respirator  cquipped  with a full facepicce
should be uscd. A knitted fabric covering
for the puriphery of the facepicee that con-
tacts the should
vapors and gases can penctrate the knited
fabric and cnter the interior of the face-
piece.

A chemical cartridge respirntor provides
respiratory protection for a peviod of time

1.~
Ul

face ot wath, since

* that depends upon the type and size of the

arlridge or cartridges used, the type of

“vapor or gas, the concentration of the vapos

or gas, and the activity of the wearer of
the respirator. Cartridges must he replaced
when an odor or irritution is dotected.
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iy
amy lost -adsorhents and 2iflvsts are ad
LA ol - By A
¢l affected by moistresflhng, o chons

g:iéfl!;;.c:qr(rfalgc respiradar ppudt be cquippeod
Twith an inhadativn valve system (o goevont
contict of the adsorbent or catabyst in the
cartridge with the moistine present in the
exliuded air. The service life of cactridpes
cmploying  adsevbents  or catadysts datn
menlally adiected by maistore will e vedin cd
when the  vespivator nsed fargedidy
Junnid atmosphere.

The bredhiog resistance of a  chemiad
cartridpe usually docs not ticrease daeing:
wse, However, i it does dnerease, this s
be due to o defective inlabtion valve s
tem, apglaserption of  the goanalar
tels of the eantiidie Jue o cliemiieal e
action with the vapor or gas, or the proseice
of particulate matter i the atmosphere. The
breathing resistince of o chemicad cactvadyae
may be considerad 1o he ton high it
respiiator facepiece distorts inwardly dusing:
fohalation or if inhadiation becomes dithicult

is oa

LYY

I odor or drritation ol the vapor or g
is datected immcdiately when the wone
enters  the contwninated e, hie shaakd
leave the aren and eheck e Breepione (a
and the tightiess ol the connection ol the
carteidge or carteidges to the facepicece. 1
the respirator offers a service file of only
a very {ew mimdes, cousideration shonld be
given o the wse of a nmuwe effective deviee
such as a gas wask or ainline respirator for
protection.

Use of Combination Particulate-Remoicing
and Chemical Cartridge Respirators

Combimtion  particolate-remawing sl
chemical carteidpe respivators offer respara
tory protection against both aivhorne panic
ulate  and  low  concentrtions  of v
s gases, Phey vy be wsed for prote tion
apainst vobdile  padticubde that give ob
vapors or gases and against pasticulade tha
iy diolyze o decmnpone 1o emit vigun s
gases. The approprinte comments given i
the sections pertainiug 1o the vse of paiin
ulate removing  resphators and ol
chemical cavtvidpe aespicaas apply 1
combination type vespitator.

At the present time, the US. Hicea
of Mines tests and approves  comhination
parvticnlite-removing amlb chemical candze
respivators  only  amainst a0 combinating
of arganic vapors in air with concente st .
ap to LG pats per million by valooe,

(IR
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and airhborne particulate b the form of dust,
{tne spray, and mist (including sprays of
paint, ciamel, and lacquer) ® The Burcan
has proposed  testing and  approving these
vespivators for combinatians of dast, futie,
spray, mxd mist plus low concetiitions of
varions acidic, afkadine, amd other types of
vapors and gases. Until recently, the Agri-
cottweal Research Sevvice of the WS, De-
pavtinent of  Aprvicalture fested Gund fisted
as acceptable combination particulate-rentov-
ing amd chemical cartridge respirators de-
sivnied to protect against pesticides during
lick! fundling.” As the result of a govern-
the U.S.

wental  interagency  agreenent,
Burcan of Mines will take over the testing
and  approving of  respitatory  protective

devices for protection against pesticides.® It
may be one or two years before this test
and approval program of the Bureau be-
comies oflicial,

Respirators with cither independently re-
tlaccable filters for particulates and chemi-
cal cartridiges  for vapors wnd i gases or
chemiad cartridges with built-in -Glters are
availble. Some people prefer the respira-
tors  with independently  replaccable  filters
and  cartridges because they find it mare
cconomical to replace Hilters and cartridges
separalcly, depending  upon  wlifch  neecds
replacement. Others use the rcsp:";unrs em-
ploying cartridges with built-in filters, he-
catse they feel that these units veduee the
chaee for lealage of particalae 'nuuml the
filter due to a poor cuuucclim'. between
filter and cartridge. !

Use of dir-Purifying Muulh[)iccu‘|I(’a'.fpimlur

An ait-purifying monthpicce respirator is
acompact device that can be carried on the
war's bualy so s o be avadlabile for guick
application if the atmosphiere suddenly  be-
comes contaminated. These respirators are
av e for
particulate, vapors, and gascs, or combi
tiens of vapor and gases. At this time, the
U.S. Bureau of Mines tests and approves wn
air-purifying  mouthpicce respirator  cither
for self-rescue agiinst carbon monoxide pas
nar with comcentrations up to 10,000 parts
per million by volume! or for protection
against cdust, fume, sprav, and mist 3 These
vespivdaors do ot offer protection ygainst
an oxygen deficiency, The Burcan now s
praposing  that  air-purifying  mouthpicce
resprisitors be tested and approved for pro-

sSratection
protection

tection against varions organic, acidic, atka-
line, and other vapors amd  gases, plu
combinations of these gascous contaminuts
ad airhorne particulage?

The mouthpicce type respirators usuafly
cmploy a small cartridge-shaped  air-purify-
ing clement attached to a memthpicce. How-
ever, seme of these respiralors have a Jarge
canister 1ype aiv-perifyimg clement attached
cither divectly o a montlipicce or con-
nected by means of flexible talie to the
mouthpicee. fn use, the mouthpicee is held
in the wearer’s mowth, and a sepirate sose
clamp is used to close the nostrils which
means that the wearer breathes through his
mouth. The mouthpicee respivator nay be’
hehd ready for instiat use by heing sus-
pended i the chiest by means of a neck-
hand passing around the wearer's neck, by
attachment to the wearer's belt by means of
a clip or a carrying pouch, or hy being car-
ried in o pocket of the wearer’s garments.

The air-purifying  mouthpicce  respirator
may be uwsed for intermittent  respiratory
protection against low concentrations of air
contaminants  for  short  periods  of  time
throughout the workday whenever the work
area becomes  contaminated with fow con-
centrations of noxivus  contaminants. An-
other intermittent use of this respirator in-
volves application of the vespirator to pass
twough a work arca having an atmosphere
conaining: o low coscertration of 3 contami-
., Thie aiv-paid ying suonthpicee vespica-
tor anay bie applicd for sctf-rescue whenever
the work atmosphiere sudenly hecomes pol-
luted with a0 hazardous  concentration of
contamipant. In the sell-rescue application,
the wearer jmmediately leaves the contami-
mted  aven,  weariog the respirator, Inas-
e as a0 person canneot detect tlie ador of
a vapor or gas when hreathingg through s
mauth, the  air-purifying  element  used
agaist a gas or vapor i ithc istermitient
application should be discarded it the end
of a workday, ad the air-purifying element
used aguinst a gas or vapor in the sefi-
rescue application shoald be discarded afler
a single use.

Sume air-purifying mouthpicee respivators
employ an imhadation  valve system,  while
others do nuot. Fhe ase of  the dialition
valve system will protect the air-porifying
clement against moisture by preventing con.
tact of the mwisture i the exhaded air with



- fore,

| gasts,

the ingredients of the air-purify]
and by preventing saliva whicl 'l
the mouthpicce  from  enterin k‘ﬂ ha

muifying clement. -

‘\ll‘-

A person with dentures may have  dith-
culty in retaining the monthpicce respirator
in their mouth. Thus, it is not advisable for
such a4 pesson to use this type of respirator,
Some  users  of  atc-purilying  wouthpicee
respivators clabm that they can cploy this
type of respirator without stsing 4 nose
camp beeause they have trained themselves
to breathe only through the wouth, This is
a dungerous practice and it is not recom-
mended.

Use of Gas Masks

A gas mask consisis of a large size can-
ister lype air-purifying cloment attached to
a full facepicce cither dircctly or indircctly
by means of a flexible tube. When the
canister is connected to the facepicee by
the flexible tube, a carrier harness is cm-
ployed to support the canister on the wearer's
chest or back, A camister miay conlain one

-~ of more adsorbents or catalysts in the form

of granules or pclicts to protect against a

.single vapor or gas, a single class of vapors

or gases, or against a combination of twao
or more classes of vapors and gases. A can-
ister alse may coutain a fibrous fller for
protection:  against  airhorne  particulate in
addition to adsorbents or catalysts that pro-

el apainst praseous contuninanis, A [THY
mank  may  protect  against  toxic  vaguoes,
gases, and particulate, bat it does not pro-

tect apcinst ane oxygen deficiency, Theres
it cannet be used i oan atmosphere
that tacks setlicient oxygen to suppost human

life.

At the present time, the US,
Mines  tests and approves
cquipped  with  chiest-mounted
mounted canisters  against various  vapors,
andd  particulates®  Approvals  are
granted for protection against vapors and
gases in concentrations up to 20,000 parts
per million by volume and up to 0,000 parts
per million by volume for anmumonin gas.

Burean of
gis masks
or  hack-

- Camisters anached directly o the facepicce

are sialler in size than the chest-mounnted
or back-moanted canisters, and the Burean
does  not test smd approve  gas pusks
cquipped with the smaller size canisters di-
rectly attached to the facepiece. The Burcan
is cansidering testing and approving these
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i lll fte plovee Sodteen
. quls bt it may hes 1[(‘\\ yeas befoe
“ihits T becomes  ollicial. dunl recently,  the

Agricultural Rescareh Service of the U S
Depactnent of Ageicalfinte tested and fisood
as acceplable gas nasks desipned o
tect aggasnst applicd e the fobid
during mining, provided that such cncdosan s
contaiped suflivient ovypen o support T -
As noted cudier, 0 orecent povermncntat
ferigeeney  aprecent provides for the U s
1 W ot Mines to assamie the Ladd ol
testing and approving  pas miashs  desigied
for praotection agaiust pesticides ™ Howevrer,
one  of two  years aay  pass before  the
turcar’s test and approvid program beconies
ollicia.

pesticuldes

Canisters  for profechion  yginsg
and gases uswdly ave nende in thaee sizes
smurdl, comtaining 200 e SO0 culic centi
meters of  adsarhent of  ctalyst (usaalbly
attached directly to the lacepicce and conn-
monly called a0 clin-style camister) ;o regudar
or industriad, cotaining LU0 to 120 cohic
contimeters of adsirbent ov catalyst; and
large or super, containing  L5H 10 20t
cubic centimeters of adsorbent or cataly s
The smalf or chin-style canisters uswdly e
used  for protection  against  vapors  and
gases in air having concentrations not cx-
ceeding S0 paarts per willion by volue
The repular or industrin} comisters and the
Lapge or super coisters iy be used for
proteciion mpeainst vapors sund pases inoai
with concertgione ool 2umn
parts per mitlion by volusme or JOO00 jue,
pev miiblions by voliene Tor anunoni gas. i
service lives of the dilleren RO IR
coantianing e tnredictts for (e
same atmospheric conditions will he approsi
nettely proportional 1o e canister size 1
seivesd apainst

wosnpele chns ol vapeas o
mases, W ds to ubilize o
capister designed specibically for yse apasind
the single Bazard than a cunster desigined
for use against a omeliple of hazands A
Fuge  size canister designed to protect
against a conbination of wirborae paticalan:
such: dust, Tanwwe, spray, neist,
strohe sund vapors and pases sl as organe
vapors, acidic gases, atmmoniig, and cbon
muonoxide is known Type N cnistes
Csennetipnes caled o all servive o univas-s a)

Vit s

eneeeding

Sz
st

protection s i sk
nas or
e

Vapur et
ceonsomical

as fopn, d

as o

caister ). Gas opesk cnisters e ool
coded for ddentificadiom aceording to e
hazards they protect againsg v
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A canister must be replaced whenever an
odor or irritation is detected by the wearer
or if the resistance offered to breathing
hecomes objectionable. The (1S, Burcan of
Mines requires that gas masks for protec-
tion against carbon monoxide gas, inchuding
the Type N gas mask but excluding a self-
rescue gas mask for emergency escape use,
contain an indicator that tells when the
canister  ingredient  that  protects  against
carbon monoxide gas is exhausted. Tudicators
arc i the form of a window puanel in the
side of the canister containing granular
substance that changes color when the can-
ister  ingredicnt  for carbon monoxide s
exlisted, or in the form of @ mechanical
v whivh has o indicatingg dial or which
activates an andible o physical abaei, The
window paned type indicator abso is available
for a few types of canisters for protection
against vapors and gases other than cirhon
monoxide gas. The cnd seals on a canister
should he feft in place until the cainister
is attachied to the gas mask. After a cnister
with a mechanical timer is secured to'a gas
mask, it must be replaced as soon as the
mechanicad timer indicates that it has bgen
in use for the intended scrvice life! even
though it has never been cxposed: lo a
hazardous atmosphere. After a  chnister
containing a built-in window pancl indicator
is attached to a gas mask, it must be re-
placed wienever the substance behind the
witndow chinges color, cven thouga the
canister may never have been applied in a
contaminated  atmosphere.  The  madimomm
et any type of cmister shoutd be g
attached 1o a0 gas mask is one yeir, Uatis-
tevs which have been in storage with cnd
seals  intact for maie e four  ye
should be discarded. Some gas miask manu-
facturers date camisters with  the  recom-
mendad expiration date for canister use.

Mechanical

_______ ge which  distorts  a
catister may result in Jeakage of a contami-
mant through the canister wall; crushing of
the pranules or peliets into finer particles,
which increases the breathing resistance of
the cmister; or chunncling of contiminants
throngh arcas of decreased resistance, which
reduces the service life of the canister. Cor-
rosion of the canister may result in leak-
ape of a hozardous substance through the
camister wall and thus reduce the canister's
useful tife. Mechanically damaged or cor-
roded vanisters should be replaced.

The gas mask wearer should cuter the
contitminated wrea cantivusly. M he detects
an odor or irritation or if he cxperiences
difticuity in hreathing, feeds dizzy, or nas
seated, he should go o an uncontuminaled
area medintely without removing the gas
mask. e should ascertain the cause of
failure of the device and correct the fault
belore returning to the hazardous atmos-
phere.

Gas  mnsks  are approved by the US.
Burcau of Mines for use in atmospheres
immiediately  hazardous to  life, providing
that the previously mentivned contaminant
concentrations are nat exceeded and provid-
g that the contaminasted atmosphere con-
s sublicient oxypen to support life, Fresh
cmisters shoukd be used for pratection i
atmospheres  immcdiately dingerous to lile
or health. A strict limit should be placed
on the time period of use of a canister for

protection against a contamiiant that lacks -

adequite warning properties of odor or irri-
talion.

Use of Airline Respirators

A source of compressed air, a compres-
sor or a Gk, is used o supply respicable
air through a smadl diameter liose to the
wearer of un aivline respirator. Using this
source of breathing mir makes the wearer
independent of the surrounding atmosphere.

However, this dependence upon an external -

source of air which is not carried by the
wearer means that there are definite limita-
tions in regard o the use of an airline
resgirtor,

Therve are three males of air flow for
atrline  respicitars:  cantinvous;  demand;
amb pressure-demand. The continuous flow
aivline respicator supplies air to the respira-
tary inlet covering continuously cven when
the wearer exhales. The denund flow air-
ime respiraior supplics aiv to the respiratory

inlet covering only when (he wearer inhales. 3

The pressure-demand flow airline respirator
supplics air to the respiratory inlet covering
untid a predetermined air pressure is cstab-
lished in the respiratory inlet covering, and
then supplies additional air when the wearer
inhales, to maintain a positive pressure in
the respiratory inlet covering. .

The U.S, Burcau of Mines tests and ap-

proves airlines respirators.!? The continuoss

flow airline respirator is approved for use

3,




- airliue

with a tight-ftting respiratory inlet
such as a half-mask facepicce odiil
fucepicce.  The Burcau  approves §
respirators cqmppcd with suitable ¥
tory inlet cmclmgs that protect hE
amd neck against fmpact and abrasion of
rebomnling particulate occurring in shot or
sand  blasting  operations. These airline
respirators arc known as abrasive Dblasting
respirators. The Burciur will not approve an
respirafor with a respiritory  inlet
covering which has a direct mouth or nuse
connection, The Burcau does not approve an
airline respirator which utilizes a complete
aie-supplicd suit.

Approved airline respiradors may use up
to 250 feet of small diameter air-supply
hose. A approved contivuous Jow  aicline
respicator must sapply a tlow of air not
less than 115 liters (four cubic fect) per
mintte to tight-fitting and not less than 170

ters (six cubic feet) per winute to louse-

fitting respiratory infet coverings through a
waximum approved  length  of  air-supply
hose at the minimum  approved  specified
air-supply pressure. An approved continnous
flow airline respirator mnst supply a flow
of air not 1o exceed 425 liters (15 cubic
fect) per minute to cither a loase-fitting or a

light-ftting  respiratory  inlet  covering
through a minimum approved length of air-
supply  hase at  the maximum  approved

specificd air-supply pressure.

Airline respirators are approved by the
Burean for use in atmospheres coutaining
aithorne pasticulade, vapors, mid gases that
are wot  insuediately mgerons o fife o
health  ov from which  (he wearer  could
escape without the aild of the respirator.
The reason for this hitadion is Ut the

tespirator wearer is dependent upon an ex- -

respivable air which is
umder  some  conditions

ternal  source of
subject to  [ailure

“such as accidetal stopping of a compres-

sof, depletion of compressed air in a tank,

or accidental rupture of the air-supply hose.
Hawever, the Durcau now appiroves a com-
~bination aivling sespirator with an auxiliary

self-coptained  air supply  carried by  the
wearer for protection in atmosphicres im-
mediately hazardous to life or licalth,
duding an atmosphere with a deficiency of
oxygen. Also, the Burcau now approves a
combination airline respirator and air-puri-

lying respirator, and the fimitations for ap-

-
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A recently published pape2. of the Joint
Respivator Conmittee of the American In-
dhastviadl Hygiene  Association and  the
American Conference of Governmental In-
dusteial Hygicnists lists certain procediees
which must be taken 10 allow the use
of airdine respirators i atmospheres inuncdi-
ately luzacdous o life or health 22 Vhis e
formation was published hecanse the Join
Respisator Consnittee secognized  that con-
ditions of a routine process or operationad
designs may ovcasionally prechude the utili-
zation of vespirators approved by e Ruteun
for use i inwacdintely  dangerous atinos-
plicees and anay dickde the cmploynent of
ant adicline vespivator. [t ois oot possible 1o
list the detailed procedhires here. Respivator
users are wrged to eefer o the puldication
for instructions,

The airline respirator is considered to he
the most versatile type of respicitar heciuse
it can he used against a wide variety of air
contantinants, both particulate and gascous,
with the limitations previonsly listed. Most
airline respivators are light in weight, com-
fortable to wear compared to other gypes
of respirators, offer little or wo resistance
to becathing, and the Now of air to the
respiratory infet covering usuatly  provides
a cooling and relreshing cffect. An aasline
respirator may he worn for long periods
of time without appreciable discaomfort for
probompeed work i haziodons atmesphere.

A major disadvintge of the ailiog ces.
pivator is the tvailingg aiv-supply hose, which
tiwits the travel of the wearer, The teailing
hose must be arrimged 8o as to minimize
Kinkiugz, becoming cntamygelald in objects, wod
teipping the waarer, Also, precattions shiouhd
bic taken to protect the finse agginst damayge
such as cutting, crushing, or burning. An
armored hose may he necessary under somne
condhitions. Prior to using an airline respica-
tor, the user shondd always examine the
air-supply hose for defects and test it for
Blockage,

The pressure-demand’ tlow and the cone
tinuous  flow  airline  respividors  abways
nubtain a stight positive pressure in the
respiratory inlet covering to prevent imwvand
leakage of comtaminants. Thus, they olier
a higher degree of protection than the de.

A2}
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nned low dovice, which will have a slight
negative  pressure in the respivatory okt
during inhalation which could permit an in-
ward leakage of contaminant into the respi-
ratory et covering i case the covering
is not tightly fitted to the wearer's face.
When it s necessary to use a tank of com-
pressed air, the demand fow airline respi-
rator is preferred, since it will conserve the
supply of respirable air to a greater degree
than the other types of airline respirators.
The pressue-denvand fow device also iy
he used with a tank of compressed air, al-
though it will deplete the air sapply at &
faster rate (han the demand Baw wait. The
comstanit e siirkine  respivitor is recom-
mended only  for use with an air com-
pressar as the source of vespivable air.

The quality of the compressed aie used
as hreathing air is the responsibility of the
aithine vespictor user, Precantions must be
tahen o msuare o clean supply of ves|y -able
aie is available at the proper pressure and
n suliicient quantity. The U. S, ”‘lf(ﬁklll of
Mines states that the approvad of e aivbine
respirator is valid only when it is supplied
with compressed breathing air that wcels
the most recent requivements of Compressed
Gas Association Specification G7.1 for! Type
I Class 1 gascous air and shall cfutain
less than five milligrams of oil vapor or
oil particulates per cubic meter of air. The
mast  recent specification, G721, was! pub-
hshed in 196633 Analytical methods which
may be employed to test the guality of the
compressed air are given in those spepifica-
tiewes. HE tenks of compressad air are pur-
chasedd for use with airline respirators, the
purchiser should specify  that the vendor
furnih ks of compressed aiv mecting the
ned specification,

e

Mot @ir cotnpressor systemns vmploy -
He aibdubricated pistons for v com-
pression. Oil and water droplets, scale and
other foreign particles, and oil vapor may
be present in the compressed air. These
contimnan(s can be removed by mechanical
and chetiical compressed  air hlters, This
tspe af ceaupressor should be well main-
taised 1o prevent it from averheating due to
excessive friction, An overhealed compres-
sor oy form harmful amounts of earbon
monoxide gas. The compressor should he
cquipped awvith a high femperature actuated
alarmy which warns if the compressor begins
to uvethet, and a carbon monoxide alarm

which gives a warning that a harmful con-
ceteation of carbon wonoxide is present in
the conynessed gas. Yhe compressor mam-
facturer should he consulted for aid in
making sure that the compressor will supply
respivable air. )

Certain types of air compressors which
may be water lubricated  or  which nay
utilize pon-lubricated diaphragms, graphite
rings, or graphite vanes for air compression
ave avaibdile, These compressors are saperi-
o 1o oil bricited compressors in supplying
respirable

.

The compressor intake should be located
in an area where the air is clean and -
contiminated. The compressor intake should
be kept away from all sources of air con-
tamisistion including engine exhuost, Cliem-
ical and wmiechanical fihers for conncclion
to the compressor intake are avaiable. An
air storage receiver of  sullicient  capacity
to allow  the aivhoe  respivalor  wearer o
cscape {rom the contiwninated area in case
of compressor faiture is reconmended for
use willi the compressor. If possible, an air
compressor separate from that used o sup-
ply compressed air for industrial equipment
is recommmended for supplying air to airline
respirators. This should be considered for
installation  in new  operations  or  where
major alterations to industrind  operations
justify it

Couplings for attachment of airline res-
pirators to the source of respirable air
should be incompatible with couplings for
ather  gas  systems, to prevent  accidental
cannection of airline respivators with sources
of non-respirabie  gases or oxygen. The
couplings for conuceting airline respividors
ta the respirable  compressed  air  sources
shiould bhe clearly Babetiad foe identification.
I anere than one girline vespivator s being
stnltanconsdy wd their  comection
to the compressed air sources are close to-
gether, these connections should be identified
to climinate the possibility of a respirator
wearer disconnecting another wearer's sup-
ply of breathing air, Oxygen should never
be used with airline respirators,

I tank of compressed air is used as the
source of respirable air, the airline respira-
tor wearer should check the quantity of |
air it contains prior to entering a contami-
nated atmosplicre. e  shioudd mnke  swe.
that the Gtk confains  suflicient  air for
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brcathing  during the periad th
pirator will be employed for pr

It is nn;mrl.ml that the pressy
supply air be maintaimed within thc‘m‘(’tmrc
limits speciticd for the airline respirator.
Using too low a pressure may be dangerous
becanse it iy resnlt in supplying an inile-
quate sunoont of air oecded (or breathing
by the respirator wearer or it may result
in a negative pressure inside the respivadory
et covering to permit a signitivast leakape
of contnimts inlo the covering. Tou ligh
A pressure naly  cause discomfort to  the
respiratng wearer.

The airling respiridor contiing o guick-
disconnect coupling fur the wiv-supply  hose
which is secured by some means o (he res-
pirator wearer, often by attachmomt to o
belt worn by the wearer. When this coupling
is disconnected, the breathing tube connected
to the respiratory inlet covering is left open
to wlow the wearer fo hreathe through the
tube. Also, the portion of the coupling at-
tached to the air-supply hose closes the
outlet o1 the air-supply hose  when  the
coupling is disconnected to prevent escape
ol the compressed air. H the source of com-
pressed air fails while the wearer is in a
contaminated  arca,  he  disconncets  the
couplingg and breathies through the open tube
while e quickly leaves the contaminated
area.

Noise generated internally within an air-
line respirator by the flow of the supply
air may be a problem with some  airline
respirators, especially  those laving  respiva-
tory inlet coverings that cncase the wearer's
head. Exposure to high noise levels is not
only uupleasant lat is havmfal, since it can
result in a loss of hearing. The Awmerican
Confercane  of  Govervoneatal  ludus
Hygienists las pllllm\lll aomaximum level
far I e of 092 Q81 Soafety
and e nllh wl.uul.mls for Federal  supply
contracts umler the Widsh-fHcealey Public
Contracts Act issued by the U.S. Depast-
ment of Labor list maximum  permissable
noise levels. 18

Unpublished test results obtained in the
author's  laboratory  indicate  that  some
commercially avatlable airline respirators
cquipped with hood type respiratory inlet
coverings  gmenerated  noise  levels  ranging
from 86 dBA at the minimum air flow
permitted by the U, S, Burcan of Mines to

X pﬂ'ﬂ” 4 at the rn'\u-- f

000743 ~

P'ubliv Empre, oo Sevlion
L. i

aie fow allowed
;5!' e Bugean, Aull respivator
toutd ‘be cacelul ton 4ul ¢ airlie
tors  that o not gmu.dM\u“ ntesnal
Atrdine sesparalor weimders iy e
woar hearing protevtors for protection
ust nuise genctated by extenid wonk
vperations such as grinding,  discing, sled
blastingg, wod sand blasting.

e of Hose Masky
Hose ks ave respivators which suppdy

u~cis
w \‘ni(.\-

u(:l\t‘
fo

respitable  aic frasm o wncostbuntided
source  throngh a stronyg, L diasacter

hose to a facepicee wora hy the aser. Two
types of hose masks are svailiabde, One tvpe
of bose ek employs an aiv Mower, cither
hand-apesated mvtov-operated,  whinly
pushes respivable air ot low prossore througl
the huge dianeter hase to the facepicee
The Wlower is designed so that st pennns
free entrance of air to the hose when the
Idower is not opevded. Thas, iF the blower
fails to operate, the respinador user by ssor-
mal breathing action can hspive sespivahle
air  through  the hose aml Llower, Fhe
otlier type of hose miank does not have an
air blower. The normad hreathing action o
the wearer of the hose mask withont blower
cenitbles hin to inspive vespicidde aic feom
the uncontiunitated soree theoongh the Lirge
dimcter hose,

oy

Hose masks, with and \\ilhnnt blowers,
are tested and approved by the U S, Burcau
of Mines'' The Burcau approves (Inc hose
sk with Mower for ase e sdone phese
insocdiately hazodons 1o file of bealth, -
chuding  atmaospheres  wils e -
ficiency. The hose misk i
appvoved by ihe Buascian

W oosvRen
withaut blowes

ondy fan

nNe i

Sanfal canwspheres vt imcdidety doe

frone which tHhe segaiabin woatee
cotthed escape without the aid o the ||~«|:il'|
flase wssipped il
head wmnd neck covering nd shichded e
picee lens Lo cesist impaet sanl abvasion of
rchowmuling  particaliite are tested aod ap-
proved by hic Burcia for protection of
personnel in shot blasting and siusd Blastimg

operations.

perons or

ter. ks suitabde

The principle paats of an approved hose
mask with Mower ave: a hind-opetited
motar-operated  blowee  hat adbs free
cutrance of air 1o the buse when the blower
is not operated; a strong,
hose having a Jow esistanee

dimeter
an fhn

L
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a strong harness to be worn by the respira-
tor user and to which the hose is attached;
a hic line attiched (o the harness for rescuc
of the user; and a full {acepicee witls both
an inhalation valve system and an exhala-
tion valve system. The principle parts of
an approved hose mask without a blower
are: a strong, large diiencter hase laving
a low resistanee to aic flow ) a terminad 6it-
ting fur the hose which contains means to
raove {oreign wudter suspended in the air
and micans to permit securing the fitting to
a hxed position; a barmess to be worn by
the respirator user awd to which the hose
is attached; and full facepiece or ball-mask
Facepicee with botl an inlabiation valve sys-
tent and an exhalation valve system. An
approved hose mask with blower may use
air-supply hose up to a maximum length of
300 fect in multiples of 25 feet. An approved
hose mask without blower may use a hose
up to a length of 75 feet m,mulhpln of 25
feet. The large diameter pir-supply hosc
must be strong cnough to yesist collapsing
and permanent deformation when a crushing
force is applicd against it. Alsa, the hase
st resist allack by solvents  swelt as
wasoline, 5
Hose masks may be uscd] for protection
for long periods of time. ‘}‘lnc hose mask
with blower may be used for respiratory
protection in any hazardous atmosphere re-
gardless of the type of concentration of
contaminant and in an atmosphere with any
degree of oxygen dcﬁcicncyr The high de-
gree of respiratory  protection offered by
the hose mask with Bower nakes it suitable
for use in cuclosures and confined spaces
where very high concentrations of contami-
nants as well as oxygen deficiencies may
exist. lose masks with blowers are com-
oy used in tank cleningg operations in
the petroleuwmy, chewical, food, water, and
transportation mdustries and in underground
work by public unlities. Yhe hose mask
without blower may he used for respiratory
protection against both pasticulade and gas-
cous contaminants but should not be uscd
for protection in atmospheres innmediately
barmiful or having an oxygen deficiency.

Whenever a hose mask with blower is
used in an atmosphere immediately danger-
ous to life or health, at lcast one suitably
trained standby man equipped with adequate
respiratory  protective cquipment should be

present in  the uncontaminated area for
cmergency rescue of the hose mask wearer.
The mobility and aren of movement of the
hiose mask wearee is restricted by the Lirge
diameter  air-supply hose and the wearer
wust emerge from the contaminated area in
the sime way as be entered it The wearer
mist take care to prevent dumiage to the
hose and to prevent it from becoming cauglht
on ohjects.

Prior o usingg o hose mask, a0 number
of precawtions shoudd be taken. it should
be assured that the area where the blower
or terminal end of the air-supply hose is
located  contains clean respivable air. The
operation of the Mower shoukl be tested.
The terminad of the air-supply lose of the
respirator without blower should be firmly
anchored to a fixed point. The air supply
hose shiould be checked for defects and
blockage. Hose conucctions should be in-
speeted 1o insure tlut they are tight. Check
for forcign matter in the hose and blower
by operating the blower for a few minutes.
Forcign matter may be climinated by oper-
ating the blower at high speed for scveral
winntes. Forcign ocdter o the hose of a
respividor withomt blower may be checkal
and  climinated by blowing clean, com-
pressed air through the hose. Inspect the
life linc to insure that it is in good condi-
tion and fastened securely to the harness.
When the hose mask is being used, precas-
tions must be taken (o insyre that the air-
supply hose is not damaged and  that the
air supplicd to dhe respirator is not con-
taminated by the exhaust from vebicles or
Ay process.

Use of Seif-Contained Breathing -1 pparatus

A scif-contained hreathing apparatus is
a I'l‘\'llil.llul‘ which cmpluys a scelf-contiined
supply of air, ()\)l.,lu or oxygen-generating
Ly the wearer to provide
him with o respirable atmasphere. All sell-
contained breathing apparatus offers respira-
tory protection ta the user agiinst jrrespina-
ble vapors, gases, particulates, or combina-
tions thercof, in any concentration amd
aainst any  degree of oxygen  deficiency.
Self-confained breathing apparatus may be
classified by design into the following classes
and sub-classes: (1) closcd-circuit (using
oxygen only) — Compressed oxygen type;
Liguid oxygen type; Oxygen-generating
type; (2) open-circuit (using compressed

miteriad




or liquificd air or oxygen)-
Pressurc-demand type.

Self -contained breathing
may be classified according to usc: (I) for
entry into or escape from oXyEen deficient
atmosphere  oF  irrespirable  vapors,  gases,
and particubdes; (2) for escape only from
oxygen deficicnt atmospheres or irrespirable
vapors, gases, and particulates.

The V. S Burcau of Mines tests il
approves the various types of self-contained
breathismg apparitus.'? The Burcau approves
these devices for the periods of time that
they will |trm'|(|q‘ respiralory  profection
when  the is engaged o moderate
work activities, Only  apparitos classitied
for filtcen minutes or longer service life is
approved for cmtry iuto and escape from
a hazardous atmosplicre. QOuly apparistus
classified for thirty minutes or less service
life is approved for sclf-rescue from a haz-
ardous atmosphere. Apparatus classificd for
a service life less than one hour is not
approved  for use in undergromd mining,
tunncling, and similar operations except as
auxilinry equipment, which mecans that the
weater i ready  necese ta fresh  air
and at least one crew of five or six men
cquipped  with approved self-contained
breathiing apparatus preferably of two hours
ot longer scrvice life is in reserve in an
atca of fresh air. Appacatus classificd foc
a service life less tlun thirly minutes is
not approved as auxilinry equipment.

A combination  sell-contained  hreathing
apparatus for sell-reseue havigr o service
life of three or ten mimues sl e aivline
respirator is approved for entry into a
hazardous atmosphere providing that cotry
is made using the air supply of the airline
portion of the device, A combination sclf -
contained  breathing  apparatus for schi-
rescie having a service life of 6iftcen or
thirty minutes is approved for entry iuto
a hazardous atmeosphere, proving that entry
is made using the air supply of the airline
portim of the device, or providing that net
more than tweaty per ceut of the the avil-
able sclf-comtained wir supply is used for
alry,

A closed-circuit self-containcd brenthing
apparatus is a device in which the exhaled
air is rebreathed by the wearer alter the
cathon dioxtde in the exhaled air has bheen
nioved and the oxygen concentration of

'or ligquid  oxypen

‘L a.mm;uwsx,,lm-«ﬂyn v

I'uotic l‘fm[‘/u_\w'r Sodd

i r

ey < the air is rm(uré(f p‘“{w compressed ove

¢ closed-cirenit
THPPArates opciale s
the  following S : High pressae
yiea frane o evlimber passes through o o
pressure redcing vidve e, o somne dea

N

vlow s pressave ssdimissioag v
hing bagg Taguid oxypen 0.
woconbainer is converled 1o Jow e presa
cons oxypen saud passes into a beealn
by, The  wemer inlades (oaan the L
through a fube contanimg o one way b
vihve comnected to a facepiece o ot
prece. Exhated aiv passes from the facepse
or mouthpicee, throngh another tabe o0
tatniegs 0 oneway chieck valve, inlo 4
tainer lhaving a chendeal whicls teusn
the carbon dioxide, and then imo the brcat:
ing bag. Oxygen enters the by continuan
Iv or as the hag deflites o aclate .
admission  valve. The device  contains

pressure relicf system wnd a manwal by
svstem, and may  comtain a saliva e
The oxygen-genesaling type closed ciren
sclf-contained breathing  apparatus  aperat
in the following nuuner: FExhided i goas -
fram the [icepicee or momthpiece tioan
A Udee comtituingg a0 o way  chiecke vl
through a container having a chearicad whi
removes carhon dinxide from the wir
which reacts with the water vapor in gl
air to release oxvpen. The aie with a o
plenished supply of axygen then passes
a breathing bag. The wearer inhades o
from the breathimg hag theoogh a seeon
tuhe containig: 4 one-way cheek valve whi
- neahipics e 1
redicl systend

connects ta the Gwepioce o
device containg i presse
may contatn a saliva teag

An open-civenit - self -contained  byeathi
apparatns is o deviee iwoawhich the echal
wir bs not relneatlicd ot instend s et
to the atmosplicre, Tn the deniud 1vpe o
cireuit  self-contiined  breahing  appaan
extuded  air passes  imto the  atmosplices
through a valve in the facepicee or smoatd
picce. The deviee s equipped with o L
nuwd valve activided upon itiation of @
hakation,  which penmits the flow of
preathing atwsphere
compressed or hiquilicd oxygen 1o the fao
piece or mouthpicce only during dbiabation
On exhadation, the pressute in the
or mouthpicee becames  positive, al  (h
closes  the demand valve  The  jucoan
denrased vpe apposains s osidar 1o gl

fvinm o coutalney o
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dunand type unit except tlad it is equipped
only with a full facepicce and a smail
pusitive pressure is maintained in the face-
picce at all times. The small positive pres-
sure is obtained by means of a spring-
toaded or bulanced demand  reguliator and
a balanced exhalation vilve, Both types of
devices, except those used for self-rescue,
employ a hand-operated  hypass system (o
permit the wearer to breathe f the demand
vidve Lsls. '

Sclf-containad hreathing  apparvatus ussal-
Iy cmploy i full Geepicee but sometimes a
mouthpicce amd nose clip are used. Ap-
parslus using  compressed  or Hguified  aic
or oxypen, except those used for self-resene,
contain i page visible to the wearer which
indicates  the remaining gas or liguid, A
timer, which actuates an alorm, is  used
i the  oxygen-generating  device, except
those employed for scli-resene. A remaining
service life indicator or Yarning device is
tsed by appardas wtilivinle compressed air
ar oxygen, except thuse employed for self-
rescue.

The U. S. Burcau of Mines states that a
scif-contained  breathing  wpparatus is  ap-
proved only if i supplies vespirable breath-
iy gas to the wearer'? Gyygen, both as a
compressed gas and as a auluul, must meet

the  requirements  of  the  United  Slates
Pharmacopeia for mmlir;l\l or  hreathing
oxyeen s Compressed ait mnst meet the

most recent regquirements of the Compressed
Gas  Association Commadity  Specilication
for Air, G-7.1, FType H, Grade D), ligaid
wrd? The breathing  almosphere  supplicd
hy the apparutus should never contain less
than 20.5 per cent hy volume of oxygen.

The self-contained  breathing  apparatus
has no limitdion i vegasd o the mdure
of the hazardous atmosphere in which it
may be worn. It provides comyplete respira-
tory protection in any concentration of par-
ticulate or gascous contambunt and in any
condition of oxygen deficiency. Since the
wearer carries his own supply of respirable
atmosphere with hiim, he is independent of
the sarrounding atmosphere. The apparatns
wlows the wearer to wove with comparitive
frecdom and he is not limited to movement
in st opestricted arct The dength of  thae
ot o weater can remnain in a contanioated
area depends opon the amount of air or
oxygen or  oxygen-gencrating  material jn

the apparatus and the activity of the wearer.
The service life riatings of the devices should
he used only as guides,

The chief limitations of  sclf-confained
breathing apparatus are high weight, bulki-
ness, limited seevice life, and the need for
i high degree of training for both safe
use and umaintenance, The  sclf-contained
breathing apparatus provides only vespira-
tory protection. Contamints that are irri-
tating or corrosive to the skin or which
readily penetrate the skin and are absorbed
by the blood of (he circulatory system of
the budy vequive the use of praper pro-
tective clothing in addition to the wearing
al the apparatus.

Open circuit type sclf-contained breathing
apparatus are considered (o be  relatively
incllicient when compared with the closed-
circnit type umit since the open-circuit unit
relcases exhaled oxypen to the atmosphere
insteind of being reused.

The lreathing  atmosplicre  supplied to
wearer by self-contained breathing apparatus
using liquified air or liynihed oxygen is cool,
which may be an advantage when the
apparatus is cmployed in hot atmosphere.

The demand-type sclf-contained breathing
apparatus produces a negative pressure in a
facepiece during inhalation which may per-
wit inward Jeakage of contaminants into
the  facepicce. The pressure-desaunt  type
set{-contained breathing apparatus maintains
W positive pressure in the  facepivee cven
during  inbabation,  which  prevests  inward
leakage of contaminants into the facepicee.

The wubient atmosphieric pressure aflects
the service life of open-circuit type sclf-
contained breathing  apparatus.  Increased
ambient atmospheric pressures mean reduced
service lives. Doubling the ambient atinos-
pheric pressare cuts the seevice life in hall.

Oxygen shouid wnever be sef-
contained hreathing apparatus that have pre-
viously employed air. The air anight have
contained a law concentration of oil. Whea
oxygen comtacts oil, an explosion or fire
could aecur. Partly used cylinders or con
tuiners o compressed e or oxygen o
liguibicd air or oxygen should not he kept
for reuse. Quee a cylinder or container has
been used, even for a short time, it should
be vechrged belare rease,

ised i

When a person wearing a self-containgd
breathing apparatus entgrs a confined space



containing a highly hazarde
he shiould wear a suitable
attached life line. At lensp
trained  standhy man equipp &
contained  breathing  apparatus

should e
present in an smcontwminiated arca for cver-
geney rescue of the man in the hazardous
atwospliere.

Use of Respirators in Dangerous
Adtmospheres

Procedures covering the safe use of res-
pirators i atmospheres  immedintely  dan-
gerous 1o life or health coconntered i nor-
mal operations or in emergencies shouhl e
estublished.  Personnel must be  thoroughly
familiar with these procedures, Whenever a
respivator is vsed in s atmosphere fmmedi-
ately lazardous to life or healtly, at feast
one suitably trained standby man with a
self-contained breathing apparatns shoubd he
present in the nearest uncontaminated area
for emergency  vesene. The  stndby o
should be teained in the methods of resus-
citation,  Communications  hy  voice, hand
signals, or signad line should he mnintained
between the respivator user and the standby
ma. The respirator uscd shauld be equipped
with a safety harness awd line for lifting
of removing  him  from  the  hazardons
atmosphere. The stwdby man should be
provided  with the means  for ginmicning
assistance if an omergeney should occur,

Use of Respirators in Confined spaces
Confined  spawes
fimited  means of

Javinge
CHIUSS storage
tawks, Gk process  vessels,  bailees,
ducts, scwers, underground wtility  tunneds,
pipelines, pits, and tubs. Confined spaces nmay
contain atmaspheres thad ave  inencdiately
hazardons to life due to the presence of
toxic contaminants or the defiviency of sufhi-
ue... exygen W6 support life. Before imyone
is allowed to enter a confined space, tests
should be carriecd owt to determine the con-
entration of any {Lunmahle vapor or gas
presat, the concentration of any toxic air-
borne  particulate,  vapor, and the
onceniratiosn of oxypen

ciclosnres
stich qs

HizH

citrs,

Oor  pas,

Forced ventibdion should be used 1o keep
the concentration of a flammable substance
atoa safe limil. A porson shondd not be
Alowed o enter @ cotitiged space withont
wearing adequate  vespiratory  protective
squipmient if the concentration of any con-

()0074 5 t'lé iPlic Faplove,

lll‘c\'hum Vat A
"\|
uu.nnm.m(s moa

incd sp:t'cc is ol Thi-
Limit Valoes and suflicicit oxypen i g
ct, the safest procedure is to const
ventilate the enclosore and o
wonitor  the concentration of  comtanin
wnl oxygen concentration i persand
to work e the enclostre withons
respicidory profective devices, Aiv-gaaid
type respivatory  proteclive devices nn
worg by personnel i conbined
tests pdicite it the atmosphese i e
closore contivins suflictent oxyRen o sy
life und if the concentration af i cea
wints s below devels of  tmcdiiue
to life or health, Whide persomnel wen
aiv-pusifying  type  vespindors e

enclosed spice, the atmospliere in the
should be continunisdy  numitored B
indicate it the enclosure contidus o
tunipant concentration thad is fonnedio
hazardous to bite o headth o has an oy,
deficiency, then personel wha e togin
to coter the enclosure should wem
the following types of
contatned  breathing  appacauos,

with blower, combination aivline
amd sclf-rescue tvpe setf-contasined
ing  appariatus. The  best safety
winthl he only  fo ponmit peoghe
self-contitined  becathinge
sk with blower, or

respiriconr
haocitlsing

I)c 'll'll ny

Corilipe

M

Sphtee

b

respintors; w
‘I(l“' i
[ENTT
haca
pract
Moo
appuciatas,
combitions anl
annd sellveseue type sell oot
appuarcitus e

el a0 el

spive.

Use of Respirators in Loto aud
High Temperaturees

FLow temperdares will vesolt in (g0
of the leas in o full fecopioee by the
ture in the exhided wir, Coating the e
surfiace of the lens with an antifog o
pound will prevent fogeing at low lempe
tures approaching J2°1 but severe figyn
nuy occur at temperatures below 071
facepieces are available with nose cups 1
divect the esluded aie thicomedhs o
exhabition vidve witlhend contacting the |

st

and  should provide satisfactory  vicim
temperatures as low as 001 A ver
tempentures, the  exhalation vahve ol

respivator ntay frecsze apen due o s
Piry respraable aie shoudd be used wuly
airline respicator and self-contaimd bue
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ing apparatus that cmploy air when these
devices are utilized at low temperatures.

A penson working anoan area Y:‘ ‘lug'l;
temperature  is undcr.slrcss. 1\(‘I.ll()lll.\r
stress due to the wearnng of' a rcslnr:.l.o'
shonld be mininized .l)y sclcclnpg and u.s'm;,
a respivator of inimom \\'cu;ll_l and W
bireathing  resistance. :\l.rhnc. rcsplmtur.s' :u_c
recommended for use in high temperature

uarcas.

Skin Protection )
Respirators  protect only tl:‘c rcsplrgtory
systems against  ar .CQIlln}l\lllants. umc
contaminants are very trntating (?r cornmnf:
to the skin and may produce painful Im.mi.'
Other contaminamts are capable of plxnlu.
trating the skin and then are il.|)5.0f|)l:( ,l\l
the blood, producing  serions m;n.ry .ank
possibly death. 1f the respirator l\vml.rlc:;“h.l
exposed to such contamiants, he b c-
wear protective clotlutlg made of. unpAcnlr;
able matcrial along with lhc‘ respirator. ptr
such exposure, an air»sqpnhcd suit of sut-
able design and material should be con-

.
sidered for use. ¢
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Institute, Inc., d-Alr Respirsto(@:dscribes  this program in general terms,

198, Supplle il : e
1. %‘flé?dﬁlﬁ.cuu of Mines, Pittsburgh, Pent The interested reader ity obiuin e,

aplraton &', s . .

12. “"Conditions :«l)é‘su’,‘i"‘,’,f(fhlﬂl?; Rﬁngndn mlormation from the published testing and

{2 ﬁt‘:\o:g-“en"h._' Amorlcl‘m Bl::m Wproval schedules and respirator lists men-
Hylong oo te s, 1565, gt in this article

.. Vol. 30, . J, . ; . . R

13 ycfymmodlty Bpecification for Ale, Ollgkqy, p. .. currently is expanding its

o d Gas AF: . "
Specification G'}ile'w P ity 1968, - wspirator testing and approval program and

I T i i H H . .
. E‘;S:g:’l::éd Thresheld iria 1 Eryplone 1Bk making improvements in its basic testing
. °'ﬂf¢‘|';n"f}'.f$f$? hs‘g:lah:\:m, m«:h. vd®pocedures. The program expansion and
30C »

o Wab danges are described briefly in this article.
‘f"g,‘r,aﬁ;b%':wta:ecm \'Since 1918, the Burcau of Mines has tested
W md approved oxygen breathing  apparatus

B e mine rescue operations. The first respira-
®hr approval schedule, No. 13, for self-

29, No. 6[.)1 Y.
N o You
15. l!vcvn'::;?" Nationa
L Vol O ety and Health Stand
“Part 50-201 Safely an Stand

16. Supply Cuntracts,

sderul
g'crgl:;‘éef Washington, D.C. Vol. 3, M . ‘ .
Sehodut Ined Breatiggerined breathing apparatus, was issucd
17. Schedute 138 Sglt-Contelned C%w i March 1919, Schedule 14, for gas masks,
e::::“':“‘l".:ﬁ"" ' @M also issued in 1919. The Burcan was
18. The Pharmacopc

o

aiety
tn of the United Biainy
America. 17th Edit. Mack Printing
I*enn., 1969.

shequently asked 1o expand jts approval
PIogram to include otlier devices. Schedule
W for supplicd-air respivitors o Schedule
A lor dust, fume, and mist respirators, were
®ord in 1934, Schedule 23, for chemical-
Watridge respirators, appeared in 1944, Now,
R 19%9 and 1970, the Burcau js again ex-
pading its respirator approval program,
‘,»l‘ndcr the authority of these approval
Kelules or their revisions, the Bureay tests
B approves or rejects devices that are sub-
wted 1o it by responsible applicants, The
gative “responsible” is important. After
i mval, the applicant (usually the manu-

rer) is held responsible for the quality
3R the approved respirator. It is not un-
! for respirators to be used daily under
rdous or emergency conditions.

.Bach new respirator must be accompanied
By 4 fee to cover testing costs, by complete

aston,

Public Ewmployee Section

RESPIRATOR TESTING AND APPROVAL

By ROBERT H. SCHU'TZ

Supcrvlsory Research Chemist, Safety Research Cenater, U, S. Bureau of Mines,
Pittsburgh, Pa,

drawings amd specificitions which serve as a
record of the device tested approved,
amd by the mannfacturer's test datz, The
Iter duta prove that e applicant  hias
pevformed or had performed for him the
siumne tests which will be made by the Burcau,
and serve as an indication that he will be
able to control the quality of his respirator.

When the Burcan is satisficd that its pre-
liminary reguireiments are met, it accepts the
respirator for extensive and exhiistive tests
to prove the suitability of the device. These
tests, and the requirements o which they
are based, insure reliable respirator perform-
ance. Ouly rarcly are design regnircments
incorporated in the Bureaw's schedules, since
such requirements tend to restrict develop-
ment amd improvement in respirator design
and function.

Current revisions of the Burcau's respira-
tor approval schedules are as follows : Schied-
tile 13E—Seclf-Contained Breathing Appara-
tus; Schedule 14F—Gas Masks; Schedule
19 and Amendwments—Supplicd-Air Respi-
rators; Schedule 21B and Amendments—
Dust, Fume, and Mist Respirators; Schedule
23B3—Chemical-Cartridge Respirators. Copics
of these schedules may he obtained from
the Burcan of Mines, Publications Distribie-
tion Scction, Vittsburgh, P,

When approvid fests are sulisfuctory, the
Burcau issucs a certificate of approval to the
applicant. This permits bim to scll his res-
virator as being approved by the Burciu of
Mines. It abo obligates him to adhere to
the approved deawings aud specifications jn
production. To permit the manufacturer fo
improve his product, or make climges re-
quired by production, the Burcau wili rclest
a revised device. 1 the changes are satis-
factory, an cxtension of approval §s issued
to cover them. The numalacturer, however,
must not make the chiange until it is ap-
proved by the Burcau of Mincs.

To help the user ascertain that a device
15 approved by the Burcau, the manalactirer
is authorized to aflix an approval libet on

cach respirator. This fabel desciibes  1hie
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omitted. The grip strength of older men was
better when they ate a basic breakfast. You
will notice I said a basic breakfast. Rescarch
has shown that a basic breakfast is morc
conducive to efficiency in the morning hours
hian is a heavy breakfast.

Smoking is vne habit we have been ucged
10 break by the government because of the
cancer scare. Another yeason for fork fift
operators and Al of us who drive cars to
bear in mind was pointed out by Dr. Mitchel
R. Zavon, Assistant Conunissioner of Health,
Cincinnati, Ohio, at the National Safety
Congress in 1965: “Cigarctic simoking re-
duces night vision 10 o 15 per cent because
it lowers metabolism” 1n normally darker
plant arcas, we need as good a vision as
possible. This is another in'\port:mt thing

1

L]
3V}

to kecp in mind
truck or in your car
‘There arc other hazards

can distract our attention,
to light the cigarette can
There are scveral reasons why
to give up smoking.

1f we were starting ont on 2
with our famities, I'm certain one of
prerequisites wonld
‘Therefore,
day’s work cqually rested?

In sumaodtion, for driver responsibiliny,.?
jaw, be alert, and?S
most_important, take care of yoursclf. Drite;
and loved ones afc.

Jearn your job, obey the

as though your funily
riding with you.

when you climb on yowr:g.
aud light a cigarette.’g .
involved with §-
smoking while driving; the hot falling ah § -
and the means §
be a headacht |
it would par |

fong ip .

be a good night's sk
does it not hold true to stata -
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We feol that the §$14,000 was a wmean in-
come for the members serving on the 02
Committee.

For man-hours ticd up in this standard
from travel through to the committee ses-
sions themselves, theve is a ratio of 7 to 1in
muan-hours allocated Tur e development of
standards. YFor every extra howr devoted to
drafting this standard seven hiours were
allocated. The cost projection of $60,000 is
conservative. However, the longer it takes
to wrile a standard the higher the cost.

Time is of the essence i drafting a
safety standard, as it is in any worthwhile
chore. Time is a most precious thing. Once
gone it cannot be retrieved, once wasled it
cannot be salvaged. \Ve are living in a time-
compressed age, and time is becoming more
valuable cach ticking second.

Industey is willing to devote time, cffort,
and nowncy o assist in drailing appropriate

and quickly devcloped safety standards. Itis A4

the obligation of all organizations in the ficld
of safely activitics to design a program

which encourages quick responses and expe-
ditious processing of the product—the safety

standavd.

The 02 Standands Comittee believes it )

developed aund drafted a sound, reasonable,

and cnjorceable standard for thousands of
sawmills wlicle encompasses the  primitive
“pecker woods” to the largest older mitls and §
the modern newer ones, We belicve the 2.
Standard is sound from an cugincering view-.
point and provides for salety amd hygicne it b
all facilitics. T am convinced that with ade- ;
quate prephuwing, prepatation, organieation,
and schedwling, the time from recognition
of the need for a safety standard to the
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leur. The chiel informed me that be wonld
have an inspector at the plnt tomogeow. The
inspector did wrive. A week later T received
4 respomse fetter indicating that no safety
and hesdth violations wure found. 1 suth-
scquently found out that the inspector who
visited the plant went to school with the
superintendent of  the department  that [
asked to have inspected. So, 1 went buack
10 the chicf of the division and said that
I stilf had the same complaint and wanted
it checked out further. He hesitated quite a
while and finally agreed 1o send out another
inspeclor to accompany the previous mspec-
tor. The two inspectors telephoned and made
M agpeintient o wake an inspection, and
subsequently did. Again, 1 recuived a letter
indicating  that  there  were no violations
found, 1 realized that the problem was still
existing, so 1 woent back 1o Colusbus and
anain talked 1o the chiel of the division. |
informed him that I was tired of, getting the
run swound, and that I had proof from past
court cases that this type of aa operation
is Lamrdous. 1 asked that he himsclf come
to the plant and meet with us, relative to
this problem. He finally did call me and sct
up an appointment for the mceting, This
time, management, the chiief ot the State
division, and myself inspected. the work
arcas under question. e went back to

30

|

Columbus and write me a real nice lelter
viding the fenee wwid not being committed i
any way. | uswered his fetter by indicat-
iy that hie must get ol the Tence and pro
vide a solid, lonest opinion  becanse the
members of our local veally wanted
kinow. | also informed him that the locd
wnion was ready to sue the State of Ohig,
based on the results of a past court cast
pertaining to the same problan. Then the
chief of the division suddenly got real co-
operative. Tle responded with a long letier,
with the first hadf of the fetter still riding
the fence. owever, i the second half of
the letter he finally agreed with me and tht |
wion viewpoint relative to the company's
operation wmd instructed them  to  corred
the condition. This is the way the State of
Ohio operates. :

Greene: This s just an example, in oy,
cstimation, of why iU is 50 jmportant that ’
all of the cmployees and the division heads’
be civil service in state safety inspection®
departments. \When this is the case, the per- -
won cai conduct his work in a morally re.
spounsibie manner, rather than worry about
political influence and reprintands.  This is |
why it is so important for labor to be +
active ju the various statcs to insure that}
this prolection is provided 1o the staff of;
the safety and health inspection departiment.

- Rex Lawvcek, Asst. Editor, Upited Ming Workers Jauwrnal, Washington, ). C.
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credible accident aren and e in the form
of projects being carvied on by the Burcau
of Miucs and the Nationid Academy of Sci-
cnces,

The Cargo Size Limitations el of the
National  Academy  of  Sciesiees Advisary
Comittee on Hazardons Materials s ape-
proaching the proldem by ceanniug the worst
pussible accident for o given guantity  of
cargo and then determining such factors as
the downwind hazard of toxic aud cxplo-
sive vapors, the dowastren spread of flam-
mable and toxic liguids, and the radius of
blast  damage. The infurmation they are
supplying is a correlation between carg) size
and damage areas for a given cargo.

The conteact with the Burcan of Mines
investigates the behavior of liqucfied gascs,
such as nitrogen, liquefied natural gas, and
vhlovine, o water. They ave investigatiog
stdden, mas ive releases ol these liguids,
While their vk is still far from complete,
it appears that liqueficd nawural gas forms
a lattice with the ice. This ice results from
the heat of evaporation absorbed fromi the
surraunding witer hy the LNG.

Use of Hazard Evaluation

Hazard cviduation permeates all phases of
the Coast Guard's hazardous materials work
on Loth a national and international scale.
For instance, the NAS hazard evaluation
svstem has provided basic guidance in the
developinent of major new US. regula-
tins for bulk dangerous cargo barges (ic,
“Subchapter O") and in US. participation
i the development of itermationad standands
theough IMCO  (Intergovermmemal  Mari-
time  Consultative Organization). Overall
rathess Tor a earpo are waed o puide deci-
stons on whether it has  wnconventionad
hazards and warrants special precautions in
lrnuspnrnlion Sclected r'uings are used to
: demited decisions. For instance, if the
(,.ll’"u has high hazard ratings for health
as a poison or vapor irritant, clused gaging
and venting of tanks is required for liynids.
1t the cargo has a high hazard rating for
water pollution as a lmunan toxicant, a
double skin tank is required to minimize
accidental release to the waterway.

Another example of using hazard evalua-
tion 13 the application of the previously dis-

. the type

cussed compatibility chavt. The hazads as-
socinted with compatibility are, in the main,
evolution of heat wund gas ad evolution of
dassgerous products. “Carggoes may have to
be separated from cach other, ur from the
witev a0 a0 reactivity  problem s present.
Avceotdingly, w duable shin ok it required
where the cangn veacts danggeronsly  with
the watee, A nonereactive cargo, a0 colfer-
dim, or voil is required around cargoes
that react with other cargoes. Separate and
independent cargo piping and pressure re-
licving lines are also required for tanks car-
rying  reaclive cargoes. Inert padding s
required for cargoes that react with air.

The results of massive cargo spill studies,
mentioned  enclier, will  provide a hazard
evaluation techmique for guiding  decisions
on ship and barge design and  operation
requirements. The studies are adready pro-
viding o better wndesstanding of  traosporiae
i lazands; be, “hazard evalution”

Two thiugs should be noted about any
hazard cvaluation system and ratings men-
tioned in this paper. First, they are guides
to regulatory decision waking, and not rigid
rules. Sccond, and as a corollary, other in-
formation is nsed whenever availiable to sup-
plement  or over-ride rdings. Thus, there
is a real distinetion between classification of
hazardons muterials and evaluation of their
hazards.

Conclusions
Hazard cvaluation is an approach te
temsportation safety rather than o rigid
svstemt for correlating conunodity propertics
with compensatory designs and procedures
—at least, at this time. Modern bulk haz-
avdotes madevials present complex fuards o
operiting personnel dud the public in trans-
portation, and with rapidly changing ship-
ping technology and salety standards there
are ung simple rules to follow., However,
the Coast Guard, in its regulatory approach
to water transportatiun, has pionecred in
of hinking  that  will  provide
comprehensiveness and consistency in future
ugul.utlon of hazardous unlcrnls shipments
: it an-early stage
will“prdvide a framework|
of an c\trcnlcly unportam
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OCTOBER 26-29, 1970 / CONRAD MILTON MOTYEL, CHICAGO

The Congress is always a big week, a worthwhile week
for the 14,000 safety people who attend.
At the '70 Congress you can meet other safety people,

withthesame problemsandresponsibilities as yourself.

You can exchange views and ideas on accident preven-
tion, health, hygiene, and fire prevention . . . on safely
in industry, traffic, school, at home and on the farm.

You can see the largest of all safety equipiment exhibils
atthe Congress. . .an opportunity for you to make well-

informed buying decisions for your company.
hls four-day educational program, planned and pre-
sented by the National Safety Council, can be your

most thought-provoking, most worthwhile safety expe-
rience in 1970.

- ]970 NATIONAL SAFETY CONGRESS

Make Elans early toattend the 1970 Congress and bring
the 'other people in your organization who have safety
re5p0n5|bllmes

: NATIONAL SAFETY COUNCIL
[UTURE CONGRESS DATES HeMICHIGAN AVENUE « CHICAGO, ILLINOIS 60611
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In 24 years of working with the mechanics
©of respirators, it scems that those people in
safety who koow and wnderstiond vespirators
best are thuse whou know and ardersiuul
e United States Burean of Miaes test s
approval schedules best, Aad w0 it i e
we ke i look at the very Ldest Scehedule
No. 218 coverimg Dust, Mist, and  Fume
Respirators.

First, though, what iz a respivador? My
favorite defmition is A vespivitor s a0 de-
vice designed 10 miake inhaled aiv respic-
able” And when you think about it, that
statement covers i multitinde of products in
the respivator fickl. There are three major
chiises of respirators: atmosphere - supply-
ing" respirators; air-purifying  respivators;
and combination | atmosphere-supplying  and
aic-purifying respirators. These break down
into six basic types of respirators:

1. Mechanical filter type for dusts, mists
wnd fumes. (BM 2103) .

2. Chemical cartridge type for vipors ad
gases. (DM 2313)

3. Gas masks, (JIN Lil)

4. Airline vespivabors, (1M 198)

5. Sell contained desvannd type, (BN LK)

6. Self-generating oxygen breathing type.
(AL 13)

Ao with  these six, we now  lind ap-
pearing on the ket a0 new  Gilier-hlower
battery  powered respivingor thiat may  soon
appear in gouantity. 1 the filter-blower respi-
rator is submitted to the Burcan of Mines,
it would he cligible for testing e approval
wder Schiedule 218, and nuaahe vader other
schedudes, oo, in the future.

The U, S Burcinr of Nines (est sanl ap-
proval schodules originated on the following
..} dates: Schedule No. 13— Macch 5, 1919;
s Schednle No. 14— May 22, 1919; Schedole
Na. 19— Agpril 28, 1927 Schedule No, 21 —
August 20, 1934; Schedule No. 23 — Nuvan-
wr 13, 1944 The Burcan s gt of the
Departient of Ioterior, amd their work on

DUST, MIST, AND FUME RESPIRATORS
& UNITED STATES BUREAU OF MINES
SCHEDULE NO. 21B

By R. H. MOULTON
Respirator Product Mgr., American Optical Co., Southbridge, Mass.

Cquipnid (o protect asiners iy owell Lo
in the safely hekls Fhe test oand appainad
sehicdudes « they  hive  developd
cutignnent for miers and others Tave o
sthted o extrencly Dy spradity nweeclaede.
o erpriipment beings avinbidde Lor snianng:
apevations, Their Bae work Jas overbapgald
into industry to such i extent tlu wabay
iis anly matneal for those whio e tesgua
sthlc Tor the health il ety of indostial
werkers o call ugeon this cgaipuent tht fos
Lieest approved by the Barcaw of Mines uidea
their many schiedules,

Corveith;

Tuday, the seal of the United  Staes
Bareaw of Mines an respivator approval -
bels is one of the most respected throwphont
the many industrics of  Americia. \Without
Burcan of  Mines  approvids, & respirdo
manefactorer simply isi't in the respiato
Imsiness, To design, develop, tess, ad mann -
facture respirtors with (he im of obtain
inge Durcan of  Mines sgpprovad fakes o b
of time, prople of special skills, and o o
tune in laboritory equipment. A tremendon,
amonnt of vesearely gones into the devebog
et of  yespirptory  cquigament e odes o
el approved wits o the ket o e
cottsuner,

Whit is the costerner Tooking for bresides
the Burcan of Mines approvad 2 Pvolection,
of course; that’s why thas vespivatens
winde, Comdort i o ousd, of the neek -
T

he worn, For cconomy, todiay all ar
nummlacturers promote the use of ae-pod s
ing vespirators which cmpluy one basic wsk
with o chioice of numy iftlers or cartoidps .
to help the safety mas hohd Tos badget dowa
and o keep the plant ceoncmist lappy.
However, the poagzhest st fo el
what we call worker acceplanee — comlan
Is it ecasy to breathe througle thal tespia
tor? Fhis matter of  breathiigg resistune
i< often pol well wnderstombs How
thres Bieve vou Gled e vone clorts to Lo

I

e oA skl vabler fodloone caapdy B o rou
do not bave the steenszdhe Too esped wir ot
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the ballbon with enough pressure to make
it expand? Yet, you may take a smadl picce
of that very same rublice balloon, stretch it
across your mouth and inhale the rubber
ito the mouth to create a small “bowl’
for your child or grindchild to squeezc
until it blows up with a bang. What this
means, you sce, is that we expel air from
our lungs by relaxing our rib cage muscles
wud our diaphragm. We inhale by myscular
expansion of the rib cage and ldwering of
the dinphragm. To state it very bimply, we
are weaklings at exhaling and qite strong
at ishaling. The Burcan of Mines takes this
o account in estublishing imaximum valuces
for both inhalation and exhalation, resistance
af respirators. In the new Bureau, of Mines
Schedule No. 21B, dhere are sgqeeral new
resistance requirements for respirptors, and
these witl be reviewed in Unis paper.

But now, let's look at some of the
approvils that are available under this new
Schedule No. 21B. There are, as 1 sce i, at
leust 13 approvals avaitiuble wader Schedule
No. 21 should any or all manufacturers
desive to obtain these cither in single Rlter
or twin hiter respirators that are prevalent
on the market at this time:

1. For dusts having a TLV not less than
0.1 milligram per cubic meter; (a) single-
use filter; (b) reusable filter, A few of the
old-timers in the respirator arca might not
recognize this one as the Type “T™ approval
for toxic dusts of many years ago. Later
on, it became the approval for toxic dusts
nat significantly more toxic than lead. You
will note that today we so longer @k sihout
MAC, or maximum allowable concentrations,
but wourk now with TLV, which stunds for
threshold limit value. So, today, your Burean
of Mines approval will be given on “toxic
dusts Jivingg o TLV not dess than 0.1 milli-
gram per cubic meter.” It is still possible
o got i filters
commanly known as the throw-away type,
and the approval is stll available on a re-
uscable filler, or, in otlier words, a filter
that miay he used wnd, after it has bhecome
plugged with particulate, way be cleaned by
compressed air oor other means and  used
again and again. It is fivst tested, cleaned,
tested, cleaned a second time, and then tested
for the third time. Toduy, we find the single
nse filler or the disposal throw-away fype
outamnbering the veasealde flers by a huge
nugin

Vig naio RS
this approval i sh

2. For dusts having a TLV not less than
2.1 milion particles per cubic foot: (a) sin-
gle-use hilter; () rewsable Hilter. This ap.
proval you might recognize as the old Type
A approval for dusts such as silica. Rt
is also referred to as the pucumoconiosis-
producing dusts plus nuisance dusts approval.
Today, the Burcau of Mines approval labd
will list pneumoconiosis-producing dusts as
well as dusts having a TLV not less than
24 willion particles per cubic fout and,
again, we have the approvals for the single
use Rlier and the reusable filters.

3. Fur dusts having a TLV ot fess thae
0.1 milligram per cubic meter or 2.4 million
pacticles per cubic foot; (a) single-use filter;
(1) reasable filter. Many years ago, this
was called the “AD™ ov all dust approval
for silica and lead 1vpe dusts. Later on,
it becune an approval for dusts and  stilt
Jater it became approval for dusts not sig-
nilicantly morce taxic than Jel. Today, the
approval Libel veads, “For dusts and also for
dusts having a TLV not less than 0.1 mith-
gram per cubic wicter or 24 million par-
ticles per cubic foot,” with approvals avail-
able on cither the single use or reusable
filiers.

4. Fumces of various metals having a TLV
not less than 0.1 milligram per cubic meter.
Ovriginally, this metal fume approval was for
fumes consisting of solid dispersoids  or
particulate matter formed by the condensa-
tion of vapors such as those of heated mictal
and other substances, Later, the words “not
significantly  mave  {oxic than  leud”  were
added. Today, the approval Libiel lists “fames§
of various metals having a TV not less
than 0.1 milligriim per cubic meter.”

5. Dusts lavime a TEV not less than 01
miligron per cnbic meter or 2.0 million .
ticles per cubic foot, and fomes of virious
metaly having a TEV usot less than 0
milligram  per cubic meter. This type ol
approval covers dusts such as lead, dusis
such as silica, wnd wmctal fumes such as Tead

6. Mists of materinds having a TLV
less than 0.1 milligram per cubic meter. This
approval you should recopnize as the ap-
proval {or chromic acid mist respirators.

7. Mists of materials having a TLV na}
less than 24 million pavticles per cubk
foot. This approvid covers the puermoconiv
sis-producing nists such as sitica st




less than 0.1 willigram per cubg
124 million particles per Clll)IL
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8. Mists of materials having

type of approval would cover Loth chmmu
acid mist respirators and silica type mists
respirators. ]

9. Dusts and mists of materials having a
TLV not less than 0.1 milligram per cubic
meter or 2.4 million particles per cubic fool.
This is thc most common type of respirator

_approval amd is commonly referred to as “the

- dust and mist approval.”

It actually is four
approvals in one, since it covers lead type

“ dusts, silica type dusts, chiromic acid mist,

and silica type mists,
10. Dusts and mists of waterials having a

“TLV not less thin 0.1 milligrim per cubic

_chromic  acid

attached to dusts, famces,

meter or 2.4 million particles per cubic foot,
and fumes of metals having a TLV nol less
than 0.1 milligram per cubic meter. This is
another common approval coveringg respiva-
tors for Jead type dusis, silica type dusts,
mist, sitica type aist, and
metal fumes such as lead fume. Most metad
fume respirators are also approved for dusts
and mists and, thercfore, are in this tenth
category.

11. Dusts, fumes and mists, having a TLV
less than 0.1 willigram per cubic meter, or
for radiv-nuclides. This type of approval
first appeared in March of 1965. It covers
highly toxic dusts, fumes, and mists plus
radioactive particulate in the form of dust,
fume, or mist.

12. Radon danghters and radon danghters
wndd mists. This is
a hrand new approval covering cadon daugh-
ters and these radon daughters when at-
tached to particulate such as dusts, fumes,
and mists. 11 is expected that approved units
will soon sippear on the market for ase in
sich places as wemiun mines, Usaninm ald

“other heavy metals such s thorium and ra-

dinm, which are radioactive, disintegrate,
and one ol the products of disintegration is
a radioactive gas called radon, Radon gas
disinteggrafes into  radioactive mietal  atoms
which in tuen disintegrate into other radio-
active metal atoms until Gnally a nou-radio-
active stable lead atom is formed. Al of
these disintegration products are called radon
taughters. Some rudon daughters will re-
main suspended in the air as individual
radioactive atomis while most will attach
themselves to inert dust, mist, of finue par-
ticles in the air.

wlotadv Nootiom

13. AW duas,
_ proval really cuvd‘
T plies to: silica typeé’ U, el type duslts,
silica type mists, clivomic acid mist, mctal
fumes such as Iead, highly toxic dusts, miss
amd fowmes including vadivactive dusts, nists
amd fumes. Witls these 13 peviously listed
potential approvals, it is bmporbant o male
note of the fact that there is provision in
Schedule 2H for testing very complicated
wity, extembing appravals of previous ap-
proved  respivators, or  other  festimg it
might be requested of the Buwican of Mines.
This keeps the door upen for approvals of
devices that nuy yet be invented and that
woukd not be covered in the previous 13 cate-
guries.

A tists, This oy
vaterfront. It ap

Before  discussing  the  actual  tests  in
Schedule 213, we should review the nuderials
usedl and the size of the particulate iuvolved.
A yardstick is nceded o give us an idea
of just what we are warking with in the
respititor hiboridorsics,

Particle Sizes
1 mcter = 39.37 inchies
1
1 micron = 7:0—00,660 of 2 meter

Silica dust = (1.6 niicvon

Lead dust = 0.6 miicron

Jead fume = 0.3 micron

Silica mist = 1 to § microns

Chromic acid mist = 3 to 10 wicrons

DO == 0.3 micron

Fitting T'osts
Coal dust — 1.2 microns

Isoamyl-acctate  vapor -~ 100 pan;
pim

1.008)

Generadly, with noind visions, (he soidleat
particle it e be seen with the naked
eve is somewhere between 10 sud 20 microns
in size. When you look at the pacticle size of
sifica dust (04 to 0.6) whichh we rownd ofi
at 0.6 wicron in dinmeter, you will realize
it this dust is about 20 times sainalier than
can be seen with the maked eve. Likewise,
Jead duost is aboat 20 times snabler than can
bhe scen with the paked eye, ad the fead
fume generated for use in testing rspiratis
is approximately 30 times smaller than cin
he seen witht the naked cye. The sifict aist
nsed i the silica mist test 35 v twa to
10 times smallee Han cosld b seen wath
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the naked ceye, and the chromic acid mist
particle size ranges from the particles that
might be seen with normal vision down
10 those that are about three times sundler
i coudd be seen without the aid ol an
opticat instrament. I the DOP or divctyd
phithalite smoke used in testing filters for
radivactive particulate, the particle size of
the DOP smoke is about 30 times smialier
than could be seen with the naked eye.

In the new respirator fitting test involving
cond dust, the coal dust is abont 1) times
smaller than can be seen with the maked
eye. Isoamyl-acetate vapors ‘ave used for
fitting tests on certain respirators.

The materials for testing are placed in
test chambers for efliciency tests, with many
picces of cquipment such as air panps,
precipitators, and monitoring equipment be-
g used during the actual conducting of the
lest. W

A review of the 21D st requirements
will point out to you several new changes
in e breatdugge  resistance requivemaents
siee there arve now initationst o the initial
vesistinwe 1o inhiabtion at K5 Jters per min-
wie and several adjustments lave been oade
in the allowable exhalation resistance at 83
liters per minute. All of these new requive-
ments will result in respirators *ming de-
veloped that are very comfortable to the
worker as far as case of hreathing is cou-
cerned. i

There are, however, new fests involved
for respirators, and some of them could
liccoime controversil since it appuars that it
might he necessary for nuumiiacturers of
respirators to make face nusks much larger
than those that workers e Familiie swith,
andd there s a0 tendency dor workers siol
to aceept face nnsks (hat e vather loge
e design, Perbaps modeen disy technology

“will alfow respivators to be constructed that

will meet all of these new requirements ad
st meet the very impoviang worker aceepi-
ance requirements, Following are soine of
the special tests requived of various dust,
wist and Limne vespivators:

1. Dast, Mist and Fume Respirator Face-
picce Pressure-Tightness Test. Fifteen to 20
people — variety of faces. Respirator fitted
—cxhalation  valve held  closed — exhale
gently  into  facepiece — positive  pressure
created in mask — no leakage — respirator
fits. This test is the simplest one of all and
is o test that is standard aperating procedure

for most vespiratur  wearers (o omake sute
that they lhave the mask properly  scated
on their face before entering a contaminatd
area. Other tests, however, are not so sim-
ple as this one, as we shall see as we Jouk o
the following test.

2. Coul-Dust Tightuess Test {or st
Mists, Fomes and Radon Diaughters Respira
tors. Three people—six  respirdors — twe
respirators per person. One person can per
form only onc test per day. Coal dust con
centration: 75 £ 25 MG/M® A probe i
placed inside the vespirator facepicee. Twol
Ipm of air drawn from mask for 30 minutes
The test subject will spend: Three minute
walking and turning and nodding head ; 1%
mimues  smiling; 1Y% minutes - frowning;
three mimues reciting alphabet; three min
utes talking ; three minutes shallow and dec
breathing. Then the test subject will repea
the above 1S-minute schalule, Duringg 3
minute test peciod, air is contimually sam
pled with second probe located near sk i
heeathing zone. After test is aver, leakape
o facepicee st ot ave exeeeded de
Tolowing @

Mav. per cem
of Antbicnt

Respiralor Cune.
Dusts wud Mists 10
Fumes 5
Radon Danghiers S

This is a new fitting test that is appearing
for the first time in the Burciau of Mine
Test Schiedute 2L, The mask is called ugon
to withstimd such things as smiling, recit:
ing the alphabet and talking, with repeat
perfomuuees el with maxinunn ablowalk
leakages into the facepicee hield 1o such 2
low Jevel that it appe cevhitin that numy
vespirators that ave presently on the aarke
with old Schedule 21 approvals  could o
pussibly - stnd up 1o the  requivements o
these new  fittingg tests aggdinst conl-dudt
Thus, it would scem that troly “higgee and

bettev”  respivators will soon be appeaving

on the miarket,

3. Isoamyl-Acctde-Tightness  Test [w
Fume Respirators  That  Protect  Againg
Fumes of Mectals Having a TLV Not Les
Than 0.1 Milligram per cubic Meter, Aday
mask to organic vapor cartridge(s) or can
ister. Fifteen to 20 people must wear respira
tor for two wmibmtes in test chaunber contain:

iug 100 parts by volume of isoamy
- vapor per million parts of  air.
! isvamyl-acetate shall not be detecte
subjects. The above is avsother fitting test
Alesigned especially for mctal Qe vespiva-
cors and its description is quite sclf-expl-
“ tory.
;b Isoamyl-Acetste-Tightness  Test  for
.. Respirntors  Designed  to ’ratect  Against
: Dusts, Fumes and Mists 1hwing o TLV
tLess Than 03 Miligram per Cubic Meter,
2 of Against Radiomaclides, Adapt wiask (o or-
~ganic vapor cartridge (8) or canister with
U similar size and resistance.

a. Test for respirators where the con-
Ctaminant concentration is known not o ex-
ceed 10 times thie TLV or 10 times the
concentration  limits  for the radionuclides
imvolved. Twenty persons wear sk five
minntes cach; 100 ppim isoamyl-acetate vapor
i air, Two minutes walking, nodding, shak-
ing head in nurmal movements. Three miu-
tiles exercising wud rmming in place. Tso-
amylacctate wlor must not be detected by
anyoue,

h. Test for vespirators where the con-
taminant concentration is known not o ex-
ceed 100 or 1,000 times the TLV or 100 or
100D thmes the concentration limits for the
tadionuclides involved. The canister or cart-
ridge(s) will be used in place of the filter
~unit, Twenty people will wear respirator five
minutes cach in test chamber  containing
L0 ppm of iscamyl-acetate vapor. Fwo
p mindes walkingg, tudking, nodding and shak-
ing head in normad movements. Theee min-
ules exercisitg amd ranning in place. Odor
of isoamyl-acctute must not he detected by
L test subjects.

!‘ Where the contaminant
cancentration does not exceed
the TLV or concentration limits
for the radionuctides involved
¥ _ by a factor of

H{)

100
1,000

Mexiimen alowidile
penetriation for the
respiritor-- pereentinge
of sadient concentradion

A _";{:‘ letals Nection

N

o 2 :
. '5...51!&‘6;\! tests lc)l_“_". ators  designald
respiratory  profect rainst  dusis,
fumes, wnd mists livings a TV feas than
1wl per cubic vwter oy
ridionucindes.

DO Man Tests and Chauibier Tests, Vb
thice complete  respivators  with  sampliog
probe in omask, Six people caclr wear all
three masks C(lotad 18 wearings) ;. 100 wicio.
grmms of DOP per liter of aiv in test chisn
ber — eight diters of air per minote dinn
feom probe e wiask. “Pwor miniies Facial
movements* ) one winate Galking®; two win-
wies ramming in place.

TR

The one vespivitor witls the highest DOL
penctvation will be warn by three people
for twa houvs cach while pevlorming fol-
fowing tests i cluanber concentridion of 100
micvogrivns of DO per liter of air:

18 minnies 2 test subject seited o clizom-
ber. Eight fpn diswn frons mask peobe. 1f
excessive feakage detected, solject will feave
clusmber snd a stream of DOP will Le -
rected  at respivator o detenmine  the
source(s) of leakige into respivator,

15-60 minutes: leave clianbier and Gy
on normal activities withot adjusting face-
picce.

60-75 minutes: return o chaber contain.
i DOP. Eiglt Qi deawn from sk
probe, Test subject will: comgh®®, e head
from side to side, smile*®, frown*®, recue
the alphabet lowdly**, Gdh*®, hrcatly shiadlow -
Iy and deeply,

75-105 minntes: leave clionbier ol engise
in normal etivities.

105-120 minntes: ater clamber suul o
peat the O0-73 minite roufine.

Pevformance Requivements

Maxinunn adlowable
penetedion oy

average of alf teses

pevecstiape of aalaon
concenbr o

§ (1K)
! 0S
0.1 IS

*For respirators used In contamipunt con-
centrations up to 10 times the TLV or 10
times the concentration Hmits for radlonu-
clides substitute turning head from side (o
slde fur faclul movements  and substitute
shatiow and devp broesthing for talking,

**For pesplrators used I contumbnant can-
centrations up to 10 times the TLV, or 10
tines  the cancentiation Hmits for radlonn-
clides. the test subject will not emdage o
activitlea marked with double asterisk.
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You will note the tests required for respi-
rators o protect against very toxic dusts,
fumes, and mists, or radionuclides are vevy
severe, It Is interesting to note that there
are respirators on the market that have been
approved for protection against radio-nu-
clides where the concentration dues not ex-
ceed the threshold Bmit value or concentri-
tion limits by more thine 10 and mare than
100 times. However, no mask, at the time
of writing this article, has been approved by
the United States Burcau of Mines for pro-
tecting  against radionuclides in a concen-
tration from 3100 to 1,000 times the TLV,

Although the Urimine Chambier Test s
in Schedule 211, it is no lunger used by the
Burcau of Mines or most munufaclurers
since uranine conlaminateg the faboratory
and the equipment, making, it almost impos-
sible to get accurate test résults.

A review of all of the previowsly described
test procedures and requirbments will give
you an idca of the tremceadous amount of
laboratory work that lies behind an  ap-
proved respirator. You cat see that, if you
pass all the necessary tests as we have re-
viewed them and you have a Bureau of
Mines approved respivador, then, as a manu-
fucturer of respirators, you nced a little bit
more. To the approved respirator you must
have added suitalde packaging o meet
Bureau of Mines standards, proper advertis-
ing, suitable literature or catadogs for the

users to use as reference, proper quality con
trol for all components during manufactur-
ingz. a sales and distribution setup, and yos
are sct to do business, ’

It is important to nute that the United
Stides Burcau of Mines does not condone
anything that is iwiproper in any category
tnvolving an approved respirator, and this
is as it should be,

A look into the hdoratory of a welt
cquipped manufacturer of respirators woull§
provide you with a vicw of a dust chambe
or metal fine chamber that duplicates thew
of the United States Burcuu of Miucs i
Iittshuegh, Pennsylvimin. You  would s
amazing justrumentation for use in conductf.
ing various tests nd monitoring them. Yo
would also sec in the faboratory a specilf
mist chamber or chambers, instruments foff
chemical analysis, microbalnces for weigh
ing, DOI* smoke testers, chambers for comff’
ducting man tests and coal dust tests, plu
Inmndreds of other items so vital to the def
sign, development and production of respira}.
tors capable of mecting the requirements ol
Bureau of Mines Testing Schedule No. 218
for dust, mist, and fume respirators.

So, if you nced respiratory protection
determine just exactly what that protectio
should be and get that protection from f.
reputable sonrce. Alwove all, make sure tha
it has the United States Burcau of Minel
aprproval.

INDUSTRIAL SAFETY IN METALS INDUSTRY

By R. C. FULLER

Senior Material Handling Engr., Harrison Radiator Div,, -
General Motors Corp., Lockport, N Y. L

The secds of safcty are sown with care;
Ict us all cultivate the plant! G.M. has the
seven basic principles of safety @ provide ac-
tive top nusmgement support 3 omaintain ade-
quade salety persomnel; develop safety in-
structions for every job; ins’ruc( cach new
cmploye; operate through supervision; mike
every employe safety-minded, and extend cf-
forts beyond the plant. At the 25th anni-
versary G.M. Safcty Conference, we of Har-
vison IGdintor were aflforded the opportusity

o propuse the six senses of safely:
conmmon sense; sce clearly; hear acutely
respowd promptly ; standardize consistently
and e constantly. We offer now
seven sifoely systems: “Partners i Sala
System;”" “The Defensive Systan;” “7
Technical System;” “The Suggestion Sy
tem;’ “The Maintenance System;” “The §
tistical System;” and "The Quality Systen§:
et us expand these systems, thus furtl
developing safety stundards, Lot us also,




. zations  should

“protect their fellow man,

this review, recognize and stipulat
modern cquipment can have on ouf
systems control.

First, the “safety for others” system.
What do we mean by this expression?
Frankly, we mean just that! \Wherever

there is work 1o be done, cspecially danger-
ous work (and all wark can be dimgerous),
promote  the concerns Tor the other  pony's
safcly— in shorl, any two peaple or orgini-
feel  pesponsible for  cich
other’'s safety shuply because they want to
This is the first

true application ol “partners in salety.”

Now, let us take the secomd step. Manage-
ntent s alwiys required the supervisor (o

. look out for his men; so, why aut the re-

verse? Not that we think the supervisor will

L trip and £l if his employees do no wideh
“out for him, but rather thit all employees,
with
. safety for their mutual henclit,

maggement, promote all types  of

Third, let us climinale the causes for

- complaint and create a standard communica-
~tion for use between the manulacturer and

the user. You in manufacturing should nat
be so quick to defend your product that
you overlook some constructive safety fea-
tures buried in an accident. And users shonld

- not always be rcady to sell any dealer down
*the river becanse they have a safety prob-

tem. Rather, fet us pool our cfforts sund be
“partners i salety” — baddy prablem sobv-
ors, if you will —but always working to-
gether!

Let us accept the elullenge to promote sid
encourage the defensive driving system, the
same philosopliy that helps to save lives on
the highway., We, too, can save lives and
reduce accidents in our plats by driving
defensively.

The Dcfensive Systews. We speak of a

" defensive system, and immediately everyone

says to hamscif, “Giy, surel” The fork truck
opecator must drive defensively, undoubtedly
su, bug why stop there? 1s not the pedestrian
also responsible for his actions? Of course
he is! Yes, off must be instilled with the
desire to make their operation safe for the

“other fellow as well as for himsdtf.

How about sign knowledge — e they
clear? Arc they placed so they can be scen?
Are they standardized? Are they obeyed
"before the last second? Arc the vioktion

“corrections enforced ?

Motals Noocn

g defensive sabo
Mshould be i
the vehicle th
are cumrolluw 'llucy' b should be od
cated to the extent that they cin agyg
general defensive safety, be alert, and 1o
to dinger signs — for exmnple: decrease
pormal spead; ek of power; apgrren 1o
of labsicadion; worn or danuged tires ;) o
brvakes; aissime pondsg eavessive wean ;)
feaks;  diflicult  steering;  onasoal  aois
overheating of motors and controls ) crran
operation; failure of sufcty or warning
vices; or poor aceclendion. These mc o
only cost prevention items, bt du acaks
are the Torerummess to aceidvids,

The skillful operator lets the other el
konow wihat be is doing and what his oo
tions are. Timing is of great importa
and s o resalt of plannimg abead sind excon
ingg as planncd; o tinne, e time, This al
s controbled tine and comtrolled i
and reactionn. This is Kuown as commmni
tions,

The Technical System of salcty conts
hias two major divisions: what has e
done; and what potential controls, or safo
devices, can be applicd (o {uture industi
truckingg sifety. We sugiest that compat.
systemis will play only 50 per cont ol 1
future nujor vole it ouderial landbg oo
trol. We Turther suggest tlid sensns w,
play the other SO per cent. However, the
systems in no way climimde the devision
altewtion of  the loman mind! Saia
winded cogincers  and  desiguers will w
doultedly call upan the simgde and soplu
ticited sensors for salety comteol dongg |
fore the compoterized program pocs i
ctlect. :

The technical system is persomificd by ¢
seusors. The safety of present awd (utn
material  handling systems is and will |
dependent upon sensors. There are just fo.
hasic types of  meclumicad  sensors: i
switvhes;  pressure R switd
rolating paddles. Theve wre tiee prime i
netic sensors, mwamcly @ nagnetic; nidio [
quency ; and copicitance,

SCHSUES

The Suggestion Syslem evolves anonu
more than people vying for an award, .
occasionally not liking swe part of the
job and us a conscquence caming up wa
a safety suggestion. The real meat of (1
system is pettigg all persanel actively
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Anaconda Co., Butte, Mont.; ¥rev G. Micners, White Pine Copper Co., White B )
Michigan; Rosert Jounson, Miami Copper Co., Div. Tamessce Corpr, Miami, Arisgnsi: [

R. V. Bamerio, Inspiration Consolidatead Copper Corporition, Inspiration, Ariz.;:‘! mbership Committee — ). W, j‘zn‘mss (Chairman), Mincs Accident Prevention Assn. of
Caves, Olin Corp,, Salville, V. ‘183 Manitoba, Winnipcg, Manitoba) Canada; D. W, Henny, Hecla Mining Company, Wai-
ilace, [daho; J. L. Dovie, Wabush Mines, Wabush Lake, Labrador, Canada; Ronere
:* Bawveck, International Salt Company, Clarks Summit, Pa.; D. J. Masterson, Stauffer

Hygicne and Ventilation Commitiee — Donarte L. Wernex, M.D. (Chairman), Dtii,, - > A . h "
ial Medicine East R Clinics, 1td, Hoyt Lakes, Minn.; R. J. Seams, € @: Chemical Co. of \Vyoming, Green River, Wyo.; . P. Suioun, Chicf, Div. of Accident
Industrial Medicine, East Range Clinics o . o J g Prevention & Health, U. S. Bureau of Mines, Washington, D. C.; Tuomas C. Lukins,

Bureau of Reclamation, Salt Lake City, Utah; W. A. Daroswicu, Departme s A : S I
Mining & Applied Geophysics, McGill University, Montreal, Quebec, Canada; Esn ,gg,,U.S. Burean of Mines, Denver, Colo.; Routwer 8. Murviars, Babbit Todustries, Saratoga,

DesRocurrs, United States Gypsum Go., Chicago, TI; R. M. Featner, Allan Pefis Calil 1

i
Mines, Saskatoon, Saskatchewan, Canada

<. . . . | S
] : ‘_’fm{lammem Commitice — Everety Waite (Chairman), Mine Safety Appliances Cu,
Of-the-Job Safety Committce—Roy G. Stort (Chaieman), U. S. Burcau of Mines, ¥ :‘P_uusburgh, Pa.; F. D. WoLEsEN, U S. Steel Corporation, Virginia, Minn
i iDE o iv.,, K¢ . ., Sult Lake City, U85 | .
ington, D. C.; T. T. Pinoeg, Utah Div., Kennecott Copper Corp., Salt Lake City “Dtrict Representatives — Nostheastern District, Josker 1. Weekes, New Jersey Zine

7. B. Bowen (Chairmun), Eric Mining Co., Hoyt Lakes, Minn.; KeEirn A. Mg ‘ s r L
International Minerals & Chemicals Co., Lsterhazy, Sask., Canada; RoBert Jollss'..i‘,cam"““"' OgJC“SL“'b-, Nc‘f’ Jersey; SO““‘C-".S'Cf“ District, Jostrn HA“"'S{JN, Tennessee
Miami Copper Co., Div. Tennessee Corp,, Miami, Ariz, § > Copper Co., Copper Hill, Tenn.; Western District, W. Lynn Harr, American Smeiting

- and Refining Co., Wadlace, Idaho; Southwestern District, R. L. Jounson, Chino Mines

. |giv., Kennecott Copper Corp., Hurley, N. M.; Eastern Canada Disteict, 1L 10 Pow HALL,

o Editor of_ P_anommn, Noranda Mines Limited, Noranda, Quebee, Canada; Western

ne".'_("anada District, Joun O. Worr, Mining Assn. of B. C., Vancouver, B. C, Canada

|

o ‘:ﬁg_lrmrth and Planning Commitice — *A1en D. Look (Chaivman), U. S. Burcan of

FINE ; “ fx - Mines, Duluth, Minn.; *Ronkxt M. NEew, White Pine Copper Co., \White Pine, Mich_;

e - ‘%:‘*!AROLH‘F. Tuqursou, Amcrican Zinc Co, Mascot, Tenn.; *Joun A. Cooxe, Filcon-

B0 n! 0 U 0 1o PN b A ,'\,‘_bndgc Nickel Mines Ltd., Falconbridge, Ontario, Canada; *Enwann C. I.ronaun, Inland
N ’}.} e/ . “iaSiel Co, Ishpeming, Mich.; *C. R. Nei, Bethichem Mincs Corp.,, Comnwall, Pa.

Statistics Committee — Owex B, Boi.anp (Chairman), Caland Orve Company, Ltd, A
kan, Ontario, Canada; Fourest T. N Chief, Accident Analysis Brapch, W
Burcau of Mincs, Washington, D. C.; RO g Lake ‘\sﬁ'ﬂd
l.d., Black Lake, Quebee, Canada : et
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(oe Co. (Indiana), Chicago, 1li.; J. J. JAMVIS Jr, Atlantic Richificid Co., Philadelphia,
= fw; R SueLton Justiss, Gulf Oll Corp,, l’mslmry,h Pa; C L l\lu\llCl\ (l:lllllh ntal
‘:DRCO Houston, Texas; E. F. McLAuuum Mohil Oil (mp, New \'urL N. Y., M
‘»G-_Rou.ms Shell Oil Co Wood River Rcﬁncry, Woad River, 1IL; ¥ (unus S,
\m'crican Oil Co.,, Chicago, Ill.; Dover E. Stecarr. Sun Qil (,'u., l):-ll:us, Texas
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) \\m U. S. Burcau of Mines, Dall.ns, Tex.

Hartlesville, Okla,

dssistant Neiesletter Editor — DaLe Rickanauatt, Cities Service Oil Co,, 'l'ulsa;

l
Program Chairman — KennNeTh V. Brooks, Cities Service Oil Co., Tulsa, Okl

-'l,"' wa, Aduu‘ary and Study Commitiee —*0O. C. Hatex, The Stmdavd Qi Co, (G
i ‘OldoCorp) Cleveland, Ohio
Secretary and Cameron Award Chairiman — A. A. Frumycu, Universal Oil Prod ’ ;
Des Plaines, Il '
| y
Technical Publications Committee — J. F. McKennA (Chairman), American P A
Institute, New York,'N. Y.; Paui D. Hatrey, Standard Oil Co,, (Indiana), (ki i
IL; E F. McLauckLin, Mobil Oil Corp, New York, N. Y.; *Gewn F. Sme 3
UOP Process Division, McCool, Tik ’

;;;; % ﬂ‘tf: Advisory & Study Committee —*Frep Cramoune, Pan American Petroleun

* Com, Houston, Texas; *H. T. Marxker, Phillips Pcnolcum Co., Buartlesville, Ol ;
’llou.lm Pmmn Plnlhps Petrolenm Co,, B'nrllcwnllc Okla. ; ’l-n.\N Y. Sveonez, OV
0cess Dms:on McCook, IIL.; ‘Qumu V. TUMA Texaco Inc,, Tlouston, Tex.

,Gtm‘ral Chairmen — Can. Avams (Retired) ; €. D. Amvaway  (Retived) ; 18
i at{\cr, Sun Oil Co, Philadelphia, Pa.; . \V. Bocerss (Retived); A. \V. Ul(lll\\‘u

Di ; —H Burit, BP Oil Corp., Port Arthur, Tux ' 3 (Retired) ; J. H. Bnowu (Retired) ; Wintiam F. Bumis (Retired) ; S, Ross Caun
Chairman, Div. of Manufachering —Hawny Bun, 1 -ofp, Fort Ak T ‘(:a.:cd) R. D. Enturyt (Retired) ; . M. Faruers. (Retired) ; . C. Forse (Retirel) :
PR A KieMME (Retived); C. H. Linmnewe (Retired) ; J. 11 Mok Nztg, Mobit Oil
Chﬂlf"lall, DI’U. Of AIGILL"HIH—\V. A, LIALLO\, Texaco Inc., N(:W YOI'I(, N. Y. s u@} cwp' lso E. 42“d St NC\V \'Ol’k N Y 100]7 F. R. }\[Cl EAN, (‘0"“.!‘“" ' Howan
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Chairman, Education & Training — R, 11 Wiucirr, Mokil Qi Corp, Niles, Iil.
»
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comprehensive well planned health program
saved cach an average of $30,000 annually
on operating costs and that 239 of these
companies reported employce  absentecisim,
due to accident and discase, reduced as much
as 30 per cent. Good health is a business
asset.

Indusirial Hygwne and Toxicology. Indus-
trial discase is directly attributed to expo-
sure to harmful matcrials or uncontrolied
conditions in the work environment. There
arc more than 900 occupational exposures to
toxic substances and conditions that may
impair the health of the worker. Among the
more important of these toxic substances are
the alkalies, corrosive salts, acids (chromic
acid du pacticular), fag solvents, deliydrators,

dyes, berytlivm, silica dus( radioactive made- -

vials, cte. The practice of industrial hyz,lcnc
control and an lnlnmalk knowledge of toxi-
cology can reduce the incidence of occupa-
tional disease. The techniques used are: the
maintenance of clean work rooms and ma-
chines; enclosure of hazardous processes;
exhaust ventilation over dusty, vapor, or
fume producing operations;  provision of
protccuve clothing ; measuring and monitor-
ing of contaminated or suspicious work
areas; institution of controls to bring condi-
tions within known established tolerable
levels. New and untried substances must be
studicd *for their cffect before they can be
put into production by the worker.

Incidence of infection may also be re-
duced through close analysis of the physical
condition of cmployees placed in potentially
harmfu! industrial cnvironiments, Abont 70
per cent of occupational discase conditions
are dermatosis. By carly diaguosis, teeat-
ment, and institution of protective measurces,
the majority of these condilions can be pre-
vented and the physical discomfort and com-
pensation expenses can be eliminated.

Strict supervision of the industrial en-
vironment by altention o proper heating,
hghlmg, ventilation, sanitation, and climina-
tion of excessive nonsc——‘\ll are essential
for healthy working conditions and high
morale. Management today has come to real-
ize that employees are social beings, not
economic pawns. They live at their work,
and the better the working environment, the
better their production and loss prevention
record. .

Safety-Loss  Prevéntion. Prevention of
industrial accidents or discase is a major

problem in the United States. It is e
that the average cost per injur)'
times the figure of the wages in
Sn[cly programs and industrial nefb. A
scrvices have reduced the number pl
verity of accidents but much more
to be done.

Competent safcty engincers state dm
than half of all industrial accidents as ey
ventable. Medical care is obvmusly m&} ;!T
sable once an injury has arisen. Hom (,
the medical department can also help pex
accidents and reduce the incidests, K,

severity of accidents by detecting the 132 ] b ed Vice- .
dent prones and observing the physialdy fé*l e&! C: Cl')x'::ranc oﬁonsm F. Mius, General Safety Supvr., Mountain States Tele-

fects which produce chronic sub-stal

health, stowing awireness and reactioc Wi ‘T

The hwnan factor of worry way pmk Coron F. Staniey, Safety Manager, General Telephone Co. of Florida, Lo,
8 mguc and inability to concentrate, anfME® T
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M'Chamnan——MAnvm B. Travis, Corporate Safety Director, N ;
'r.,o,.,,l., ey y Director, Northern Natural G.:

V&¢~Chasmcn~—HennAN C. Portaast, Safety Offi uU.
3, * S
d;ﬂ lel’.lccmﬁcanon Admin., Washington, D. C. g e Dept. of Agriculuur.

again can be anticipated and conlld!i
competent medical advice. With gising v ..
men's compensation cost and increasig ¢
occupational hospital-surgical-medical’

.C""‘""“““ Roserr H. Warp (Chairman), Safety Director, Omaha Publi.
t:‘“ District, Omaha, Nebr.; Roperr J. Owens (Vice Chairman-Electric), Snfl:ln
it becomes more imperative that welals Nﬁ“‘é’;‘ Pacific Gas & Electnc Co, San Francisco, Calif.; Frank Sustuitio, Ji.
the highest type, best qualificd medicd RR airman-Gas), Employee RCIﬂUOﬂS Safety & Claims Supcrmlcndun Readizg
availuble to control our costs wg'w "“.D"""o"' U. G. L. Corp, Reading, Pa.; Tiomas A. Brown, Jr. (Vice Chaivnren-
abreast of our industrial medical proiEIoeeT ications), Supervisor-Safety, The Bell Telephoue Co. of Peumsylvania, 1'hila-
A program of expanding medm]j- R &phia, Pa,; Ricuaro Outeuant (Vice Chairman- Water), Safety Director, Board

benefits and higher workmen's compe wﬂﬂ’ Commissioners, Dcnvcr, Colo, o
costs calls for tighter controls beg ¥

with the pre- cmploymcnt medical ‘. gl ‘Publ
tion and carrying through to severm iy ications Cammmu — Ernest W. Traut (Chairman), Safety Dircctor,

celirement. 2 § r:‘)m; '{C:CP'}I;HC Co. of Pennsylvania, Erie, Pa.; J. E. Avver. (Vice Chairman.Elec.
Finally, it secms clear that healthy) ) Safety Engincer, Commonwealth Edison Co., Chicage, lll; R. A. McCreitaso
crs, both physicaily and mentally, lm‘e‘ (Vi:e Chairman-Gas), Asst. Director of Safety, Northern lllmons Gas Co., Aurorn,
.lul(l(‘ul\, arc less susceptible to iaf 3 Orro J. Nowax (Viee Chairman- -Communications), Plant Opcrations Su wevi
produce at higher fevels, and have 2y ¥~ "‘ York Telephone Co., New York, N. Y.; Harry W. Brcken (Vice Clln.um“.,.‘.
absentee rate. This is \vorlhwlule na i\er), Safety Director, Amcrlcan Water Works Assn, New York, N. Y.; C. Ricat v o

to the cmployee but also the cmploye. kg v{nany, Accident Prcvumon Administrator, L
duction of abscutecism due to occopimBI XK. Y. ong  Ishaund Lighting C" il aviil |

discase, injury, or othcrwise results 'ig,;' .\
" .
3

compensation costs, freedom from di ’ Commmcc——Bnu GG
ol continuous processes, and reduced sk Cce ALLAGHER (Chairman), Accident Prevention Co-ordinater,

age or spoilage of machines and ) Brdro-Electric Power Commission of Ontario, Toronto, Ontario, Canada; Eunesr G.
suearer  (Vice Chairman), Director, Safety & Training, Imdima Statewide Ruil

ﬂalrk Cooperative, Inc, Indiana
pohs Ind Rareu Ricuey, Sl. S g
aa Telcphonc & Tdcgraph (o : 5 I “l’“‘s‘:?‘; /S\lnl;;:;

gmdcd by the Medical Department wq
vide for lower workmen's compoafil
costs and provide for carly rcslom,

., Cl 1i.; Asuby B.: .
function and return to work. Furtheest¥eser of Safct . Consal R 0 voren, Man-
the practice of industrial health and byt \ 4 olidated G4 (;orp, ksburg, West V&Y Cuanes S

pBoick, System Safety Directog
&uao Assistant Manger of Safi

'r

1son Co., Reading, Pa.; Stanniy
as Power & Light Co Dallas, TCxas

00()7( “°

raises morale, lcads to more ey
performance, provides for better huroid
Ltions, lessens labor turnover, and inpgeg
industrial labor relations, whether it I
the utility business or any other &
market,

‘ _{!ﬂ‘ Vlrglma Electric & Power J
& Geaeral Plant Safety Supvr,




o ! Genaral Chairmen—1957- D . . ; :
Bowens, Safcty Engincer, Central Nlinois Light Co., Peoria, 1)l.; ALEx Plf-:llSUn,Sp ’l" nen—1957.58, J. B Arre; 1958 %9, E. M. Cu

3R 5. Lowe (Retired) ; 1960-61, R. E. Mk b R,
Euginecr, Philadelphin Gas Works, Philadelphia, 1a.; Dowaun K. Ryan, Safety BEEECIN26), Buor, Donomr (Retived) 5 163,64 v sy l':’36:’(;5"',1.“';“"\'(.""""1
. ~ . ~ . . RE L4 ' ’ -, SOR -0 ‘. RETINT]
neer, Washington Gas Light Co., Washington, 1) €. i (Deceased) ; 1965-66, W. L. CLiETON ; 1966-67, C. Scirweickany ; 1967-68 K. G« :‘u ‘
. - 1968-69, B. J. Loreng ! e BT S
Membership Committee—Joun 1. Careio (Chairman), Safety Oflicer, City of Philadff™ %
Water Dept., Philadelphia, Pa.; Wiriam J. Bayan (Vice Chairman), Safety Engint 3 fng Representative—RaLe . . .
Michigan-Wisconsin Pipeline  Co,, Detroit, Mich.; Mavnako H. Pernir, Gogi@¥:: Chicago, 1il. 60611 H M. Coe, National Safety Council, 425 N, Michigan Ave,
Plant Training Supgrvisor, Southwestern Bell Telephone Co,, St. Lonis, Mo. ¢ .
Jeat
Newslctier Committee—Wuiam W. Wituirorp (Editor), Plant Supervisor-Safety,

Chesapeake & Potomac Telephone Co., Washington, D. C.; Ravmonp J. Low
Chairmnan), Safety Supervisor, Detroit Edison Co., Detroit, Mich. :

f
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Of-the-Job Safety Committee—Hazen E. Seauvtoine (Chairman), Safety Dircctor,l(lf

tral Vermont Public Service Corp., Rutland, Vermont; M. H. Maxwert (Vice Qi

man), Safety Supervisor, The L. E. Myers Co, Villa Park, 1il.; Joseru F. Maucnjhy:
Jr., Safety chrcscn'mtivc, Philadelphia Llectric Co., Philadelphiia, Pa. -

Publicity Commitiee — R. Paur Borerjack (Chairman), Safety Director, Illinois l’;"

Co., Dccatur, IiL; Gerarn R. Tuomas (Vice Chairman), Safety Director, Cohciclfy
& Southern Ohio Elettric Co,, Columbus, Olio ¥

i

Rescarch Committce—Joun E, Franvsen (Chairman), General Plant Supcrvisor-Perinl 3
Northwestern Bell Telephone Co., Omaha, Neb.; Bon Coopck (Vice Chairman), ¥agts

" ager of Personnel & Safety, Industrial Generating Co., Rockdale, Texas; K. C. Goxwy
General Safety Advisor, Consumers Power Co, Jackson, Michigan; Venn A. Smaff
Loss Prevention Administrator, General Telepliene & Electronics Corp., New Yok, K3 éa;

“Nominating Committce — B. J. Lovenz (Chairman), Manager of Saiety, Northern o -'
Public Service Co., Hammond, Ind.; Ciuances W. Scuweickarr (Vice Chainasf
President, Hoosier Engincering Co, Dublin, Ohio; ‘Wakeen L. Crirton, Direowri
Accident Prevention, Hydro-Electric Power Commission of Ontario, Toronto, Om
Canada; PavL Winbpsor, Sceretary, Burcau of Safety, Chicago, Iil. )

Cameron cicard Coordinator-—Ronger F. Mites (Chairman)

Special Representatives

cAmerican Gus cAssociation—T. L. Powers, Safety Eogineer-Gas Department, Public S
Electric & Gas Co,, Newark, N. J.

Amerscan Pubiic Power Assn—1iiami G.
Power Board, Chattanooga, Tenn.

o

y Director, Chattanooga Bex

dmerican Waler Works dssociation—Joun T. Carrio, Safely Offices, Philadelphia Wiba:. -
Dept., Philadelphia, Pa. 2

.
Canadian Electrical Association—Wanwen L. CriFton, Director of Accident Presesy
Ontario Hydro-Electric Power Commission, Toronto, Ontario, Canada.

National Job Training'& Safety Association—EwNest G. Sieaner, Safety Director, o
Statewide Rural Electric Cooperative Assn., Indianapolis, Ind.
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Mgrom Committee—R. C. Linpguist (Chairman), Northern Pacific Ry, § ul, Miun,
R S. Van Ness (Vice Chairman), Chicago, Burlington and Quincy R, Cincago, W ;
X J. Anprews, Tllinois Central R. R., Chicago, IL; C. W. Bauxy, Duluth, Missahe
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1

o l;ky, Cleveland, Ohio
A

gorch and Contest Committee—W. C. Laraway (Chairman), Delaware & Hudson R

< L 3o A i » LW [\ SO l\)‘,,
r ¥, N. Y.; *II. C. DavuLtoN (Vice Chairman), Louisville N:lsshvillc.-l RER.,
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4 v y 133 AN, Dangor, i MR V. G Al ' K
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dssociate Newsletter Editors Canada—*D. P, Russeir, Canadian Pacific Ry, Mo
Que., Canada. '

East—*\V. V. Haves, Penn Central, Philadelphia, Pa.

Bty
: 'fuuug Committee—]J. P. FervonN (Chairman

4Gl R D. Scrave i i i
‘ .3 R. D ver (Vice Chairman), Atchison, Topeka & Santa Fe Ry, N
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2 Chicago, 111, 60611.
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wiITE, Jr, Sonthern Pacific Co. (St. Louis Southwestern Lines), IHouston, Tad
B. L. Waunte, Duluth, Missabe & 1ron Range RIR,, Proctor, Minn.
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Membership Committee—Rov S, Eno (Chairman), Denver & Rio Grande Westemn &
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Ry, Denver, Colo.; R. G. Kuuiman, Chicago, Burlington & Quincy R.R, D %1
Colo.; M. E. Suewnmake, Atchison, Topcka & Santa Fe Ry, Lajunty, Colo.

Nominations and  Elections Committee—*I. A, Linumexer  (Chairman), St Lolm»
Francisco Wy., Springheld, Mo.; *D. K. Muper (Vice Chairman), Southern P..
Co., San Francisco, Calif.; *1. L. Iwpeoranp, Soo Line LR, Minncapolis, Mim il
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OFFICERS OF THE o

TEXTILE SECTION
NATIONAL SAFETY COUNCIL 1969-70

General Chairman — ViraiL - JACKLES,
Triangle Park, N. C.

Div, Sufcty Divecior, Deamnie Fibers, Rescarch

Firsg 1ice Chairman - - 1o Deeer, Salely Supwr,,

South Carolina Tndustrial Commis:
sion, Columbia, 5. C,

Sccond Vice Chairman — Joun |M. McAreng, Salety Dir. Supvr,
Protection, Celunese Fibers Co,, Rock Hil), S. C. s

Sccrctary — W, E. Vinsox, American Mutual Ins. Companics, Atlanta, Ga.

Neusletter Editor —S. L. Sweanencin, Supvr, Safcty amd Phat Urotection, Fiber In}
dustries, Inc, Salisbury, N. C, ;

Associate Neiwsletler Editor — J. Motroy,

Safety Dept.,
Charlotte, N. C.

Celanese Corp. of Ameria2

Engiscering and 1ealth Commitice — Joun C. Jowus, American Mutuwal Insurance Cos,, Nt!"
Orleans, La.; ). L. Coreen, Safety Divector, The Rossville Compaaices, l\mswllc, (h.,i
L. W DA Co’nxu.u Safety Supervisor, I, 1. dul ont de Nemours & Co., Cape Fear Plany:

\Wilmington, N. C Howarp J. Gorvon, Div. Supt., Rock Mill l’rmlmg & lmlshmg(]o,
Rock Tl S.C.

Lducation and Training Commitice —DB. Heruin Havyes (Chairnan), V.P. Pcrsound.
Avondale Mills, Sylacuuga, Ala; Kenngrn Badasrr, Sufety Director, Field Crest Mifl '
Inc, Spray, N. C.; *I. M. DaviosoN, Division Ln[,mculm,' Minager, Awmerican Mutnd:
Ins. Cos., Atlanta, Ga.; W. P. G, Jr, Springs Mills, Inc, Fort Mills, S. C.

Synihctic Fiber Committee — Joun Q. Extey I (Chairman), Safely Supt.,
de Nemours & Co., Martinsville, Va.; Raymonn D. Wison, Safety Supvr, Monsantsj
Textiles, Decatur, Ah ; S. L. S\VI:AI(E.NGIV, Supvr., Salety 'uul Plnt l’rolcchon l"lha
Yadustries, Inc., Salisbury, N. C.

Menbership Committee —B. S, Steencrir (Chairman), Safety Superivsor, Monsanto Cn.l! L
Fuep Snooueass, Safety Supervisor, Beawnit Fihers, Ehzabclhla\, -

Greenwoad, S. C.;
Tenn.; JAMES S'n(oruck Director of Employers Ins.,

West PPoint-Vepperceil, Tnc, Wes
Point, Ga.

Cotton Ginning Committece — J. H. Purice (Chairman), Exceutive Vice Pres., Texas Collwf

Gin Assn.; Artuur B. Bonp, Education Specialist, I'roduction & l\l url\clmg Div. T
Nztional Cotton Conncil, Mcmplus Tenn.; Vernon P. Moore, Fagincer in Chargd%
U, 5. 1 AL Research Tahg, Lelad, Mis.\; *Cuaes Lo Trossen, Corporate Sakv?
Divector, Molisco Industrics, Ine, Amasterding, N, Y, Y

Of -The-Job Commitice —*Guy Booker (Chairman), Safety Supervisor, Mousanto Cum». i

pany, Pensacola, Fla.; *Cuarces L. Trommen, Corporate Safety Dir,

Mohasco lndwr
tries, Inc, Amsterdam N. Y,

“ Dundards Committce — W. L. VinsoN (Chairman), American Mutual Ins. Cos.

ol Safcty and Plan;;

ot Conmittee — W. C, Creer. (Chairman), Safety Dir., North Carolina Dep Labor,
Raleigh, N. C.; *Forrest N. Perty, Safety and Bcncﬁ(s Dan River Mills, hue,, Danville,
Va.: Joun M. McAvring, Supvr. of Safety and Plant Protection, Celanese 1|hu, Co,
Rock Hilt, S C.

Wicity and Association Committee — Lawrence R. INaumNer (Chairan), Safety Di-

tector, Alice Mfg. Co., Easley, S. C.; S. L. SweauenGiN, Supvr,
Protection, Fiber Industries, Inc,, Salisbury, N. C.; *Mus. Joa C. Avers,
sctor of Personnel, Collins & Aikman Corp, Albcmarle, N. C.;
Saicty Consultant, Employers Ins. of Wausan, Clurlotie, N. C.

Sadely and 1'hunt
Asst. w0 Di-

*loun G Savie,

. Athanta,
Ga.; Ravmonn 1. Wuson, Safety Supvr., Monsanto Textiles, Decatur, Ali; Fuw
Dignicr, Sufety Super, South Caroling  hdustrinl Connaission,  Cohsnbia, S, ()

B Heruin Havees, V.P-Personnel, Avondale Mifls, Sylaciuga, Al ¢ L

: MENTER, Service Myr,

[N
Textile Loss Prevention Dept., Liberty Mutuad Ins. Co, Spurti-
busg, S. C.

(mtest Commitice —*E. L. PermenNTerR (Chairman), Div. Service Myr, Testile Lass

) !mmanon Commulcc—‘LvMAN Cunmingiiam (Chairman), Safety bir, 19,

Shl Representatior — 1.

'Els( General Chairmen

E L duPonl' f

iPrevention Dept., Liberty Mutual Ins. Co,, Spartanburg, S. C.;

lowakp J. Gowrox,
; Div. Supt,, Rock Mill l’rumug & Finishing Co Rock 1l S. C.

T. Barwick
Industrics, Inc., Lafayetic, Ga.; *I. M. Davisson, Div. Eugincering M;,r American
Mutual Im Cos Atlanta, Ga.; *Muxs. Toa C. Avxens, Asst. to Director of Personncl,
¢ Collins & Aikman Corp., Mbcm.nrlc N. C.; *Guy A. Booker, Safcty Supervisor, Mon-
santo Co., Textiles Div., Pensacola Fla.

_Mri:ory Committee — B. S, Steenctu (Chairnin), Guy A, Booken, Mus, baa G N\,
- A E. Connerry, Forkest N. Perry, B L. Permenter, H. S, Bauvcon, C. 1
,'_ R I Barg, GLENN G. FrLemMing, Joun G. Savews, I M. Davinson.

.. TroMMEs,

1 Woenr, Nagional Safety Conncil, 425 N, Michipa Ave,

Chlc.lgo . 60611
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N ICERS O F THE uniture and Mithvork Commitice — Rovert J. Dunnacan ( Chairn,

5 | g;{:i\:::f\tcl;;?bgl y.i“smn_sakm' N. C.; V. K. Annerson, Kroebles Manttfactan i -
WOOD PRODUCTS SECTION '
NATIONAL SAFETY COUNCIL 1969-70

Nt el -
i *R. C. Crnoness, Coopera iv., Nali Dsti ‘
) N . SS, ge Div,, Natienal Dis ot
:;(;nzphl‘lis,h Tlujmixt.,d ’?ov'l:.. ](éHNSON, Krochler Aunslactuving 'c::"mﬁ-.r.,.i d'h:h
e :A, United Furniture Corp., Lexington, N. C.; Grokce Sciex wre, Av '

 Corp, Bagport, Minn T AV, S Y gton, N. C.; Groexce Scuxcime, Avtho,
) . . + LW, 8wty Jos, I Seagram & Sons, lue, N ;

W. . Wiatams, Krochler M cluvi o R entmten: 1o, ok, N
. : AIAMS, K s Manufacturing Co. Y v ‘
1. Guny, Masoiie Corm o ]-:JL lCll-Ill[, Co. of Kentucky, Lomisville, Ky.; Ny

Ccnunﬂ Chuairnan — I5.{ L. Girson, Georgia Pacific Corp., Commonwecalth Bldg., Porl '. Lison With Coo iulion — . -
Ore. 3 -3 York, N. Y. pm’gf Association— 1. W. Suvrr, Jos. E. Scagram & Sons, lue, Now

o

IPice Chairman & Program Chairman — Howary A, Cuniis, Simpson Timber Co., Sh }

Lpordinalur Wit : oy 1o
Wash. ! s ith Cameron Award — *Roy F. Powerr, Potlatch Forests, luc, Wirrcen, .\l

{,
= Rhminating Committce — *Rov F. Pows : :
sy - - o % . Poweir, atch Fores
Neiosletter Editor — C. R, Rusteatever, Canadian Forest Products Ltd,, Vauncouver, B, G''L. Rasmussen, Connor Forest lmlns(ri'c:-’ ()I‘Jl.‘:;,l: l\‘{:'c.at.s,‘ Inc, Warren, Ak “Tur
Camada. 5 7 8 Products Assn, Portland, Ore. , Laona, Wis.; *James Guany, Weaterie 4 o

+

‘."}:lo{r ?";’gﬁ::'"‘il";l{;kIS;C?O\VM\A»N, Ul. S. Plywood-Champiun Vagers, foe., foow 4ot
. < Lo louls 1. LSCHER, Weyerluenise Tucont: e ape e
Saiemilling Commitice — S. 1. Gresony (Chairmun), Pope & Falbot, Tuc., Portland, Ondf. Potlatch Yorests, luc., Warren Arl:.’Cl wenser Co, Tacoma, Wasti; *Rov £ fveio:

Sceretury and Ahﬂnlncr:hi}n Chairman — Dixvon Suens, Tyemont Lumber Co, Joyce, La. ]

‘

Louts B. Houscunr, Weyerhacuser Co, Tacoma, Wash.; #\¥. M. Ariason, Councl &%
Whe Forest Industries, Vancowver, B. C., Canadi; J. A, Bain, Arkansas Dept., of Labagh
‘Little, Rock, Avki; *James Grapy, Wesiern Waood Products Assn, Portland, 0
Raemic H. Maaase, Jr, Interntional Paper Co.,, Long Tell Div, Amboy, Wakd
Cuanes VE - Jones,” Michigan Mutual Liability lusurance Co., Chicago, 1ik; Liongg. .
“Laniny, Sontheri 1'ine Assn, New Orleans, La.; Louis H. Posey, Diamond NatigRey.
y . : “ *Co.,,Northwest -Lumber Div,, Cocur d' Alene, Idaho; ¥Tromas L. Rasmussen, ConBiia:
Forest Industries, Laona, Wis.; Steve E. Scuunexr, Dierks Forests, Inc, Whittinghll
. Ave, Hot Springs; Ack.; Trov Brasueaws, Lumbermens Reciprocal Insurance:
change, Little Rock, Ark.; WayNe Pauker, Hunt Lumber Co, Inc, Ruston, La.: gk

' i
of Representative — Evwar : : ions . :
"hve, Chicago, Th. 60611 b J. Sevtacek, National Safety Council, 425 N. Midi; .

. i
Geueral Chiairman |

Y,

Lagaing Commitlee — Yy W. NETTERVILLE (Chairman), Southern Timber Operaliv
Crown' Zellerbach Corp., Bogalusa, La.; *jor T, Dunvor, Dierks Yorests Inc., De(Quo
Ak )0 Ko Lewss, BT 1. Rayonier Inc, Hoguim, Wash.; Jerry Measer, He
Wilson® Lumber Co., Leola, Ark.; *T E. Nortn, L . T. Rayonier, Canada, L#)
Vancouver, B, G, Canada; Viavwoon Norr, Roy O Martin Limuber Co., Alexank
Pa G R Tores, Forest Prodacts Acchlent Prev. Assn, Arvcule g, Forono, O > A
Camda; Jonn Fureion, Quebee Lanabey tidustries Safety Assn, Quebee City, Cambgl.

> 38
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Alarry Zwiig, St. Regis Vaper Co., Tacoma, Wash.; Awr Fuepemickson, Norlbel 2
=T, T, Rayonier, Inc, Hoguwiom, \Wash.; East Wees, Crown Zelldtadys:

< Timber Div.;: 1 \
- Corp:, Portland, Ore; Awv Syuurz Potlateh Vorests Tnc, Lewiston, Tdaho; Tosv i i
“Sepivnniia, Timber Operators. Comdl, Porthand, Ore K. ), Hasrings, Maclie \

“Blocdel, 14d, Vancouver, 1. C, Canada; k. Pavr LeRoy, Weyerhacuser Co, T
Wish. : :

b Veneer and Plyivood Commitice: — £, K. SUTiiERLIN {Chairman), Georgia Pacific gk
o ’ Crosscit, Ark.; *J. S. Bowwman, U. S. Plywood-Champion Papers, Inc, New YoRopi:,
N. Y.: Svantey J. Burcues, Burcaun of Labor Standards, U. S. Dept. of L % T
Washington, D, C.; D, L. Camuwon, Lastford Tnsurunce Group, 4th & Ringo, LS. -
Rock, Ark.; Stovan. Fakseg, Georgian Puacific Corp., Crossett, Ark.; L. W. Haofpdd -
Lumbermens Mutual Casualty Co., Mutual Insnrance Bldy, Chicago, IH.; Jack Mustlggy'.
Fmployers Insurance of  Wausau, Porthnd, Oregen.; Winam  Nevies, Hay YRS
Weldwoud  of  Canada ad, Wandstock, Ont, Canmba; *Ernie 31 Risves, Pl
Vroducts Aecident Prevention Assi, Toronto, Ont, Cianda s Tos THaras, Welded:
of Camada, oo, Vadeonver, 5. €, Gudas s Pastruwskl, Oregon Div, U
Piywoud-Clinnpion Phpers, toe, Eugene, Ove, v
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