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Mich.

John D. Lawi.oii, Executive Vice President, National Safety Coun­
cil, 125 North Michigan Avenue, Chicago, III. 60611

Ivan E. LkGoiu:, Safety Director, Portland Cement Association, 
Skokie, III.

C It L emon, Directin' uf School Transportation, New Mexico Stale 
Dcpailmcnl of Education, Santa he, N. Mex.
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ciation, Dallas. Texasi
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way Safety, Washington, I). C.

Du. James D. Logsdon, Professor of Education, Florida Atlantic 
University, jjoca Raton, Ela.

Louts F. Lucas, Executive Director and Treasurer, National Rifle 
-Association of America, Washington, D. C.

R ev. M. P. Lutness, Assistant Executive Secretary, Division of 
Service to Military Personnel, Lutheran Council in the U. S. A., 
Washington, D. C.

R avmiind M. L i o n s , Vice President for Industrial Relations, Irue- 
hauf Coiporation, Detmil, Midi.

1 Ion . Ci l it AI hi NE F. M aciiavam ., Judge, Common Pleas Court, Lucas 
County, Toledo, Ohio

A lex A. Maleski, Director, National Special Services, Hoys’ Clubs 
of America, New York, N. Y.
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Massachusetts, Springfield, Mass.

Richard E. Maiii.a n», l’h.D., Assistant Cnmmi,sinner lor IV 
Development. Consumer Protection and I-nvii nimnul.il 11',I'I, 
Service, Rockville, Md.

Miss M arion E. Marvin, Commissioner of l.aboi and heluV 
Stale of Maine, Augusta, Me.

Stanley A. Mate, Director, Competitions, Training & I'.niiiiu . 
Division, National Hifle Association of America, \ \  a>lnin;luo, D. 1

Is. 0 . Mattocks, Tort Washington, N. Y.

J. II. T yi.eii McConnki.i., President, Delaware- Trust Company, Wil­
mington, Del.

Brooks McCohmick, President, Iritcriiational Harvester Coinp.u.y, 
Chicago, III.

Roiiekt'F . McCurdy, President, Newport Supply Company, Co la 
Mesa,1 Calif.

IIakoui'S. McFarland, Director of I’crsomrel IS-lait.,us, Cerni,I 
Motors Corporation, Detroit, Mieli.

Dh. Ross A. Mcl''Airr.ANn, Cnggenhrini I’mfes.nr uf Ariusp.uc IL-allh 
and Safety, Harvard School of Fuhlic Health, Jinslon, M.i,s.

JOHN Jr McK enna , Manager, Security and Safely Dopai l::u n:, 
Mobil Qil Corporation, New York, N. Y.

E ocene W . Mf.iiry, President, Mine Safely Appliances Company, 
PiUshiirgh, l*a.

Vrnuil. J. JiIkveks, Company Safety Director, Western Electric ( 
parry, New York, N. Y.

MAttvtN D. M ills, Asso(JBBffi»afessors ,^afety Education, l’liy-ii.il 
Education Department WBlI»&larshall' -j
W. Va.
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Inc., Chicago, 111.
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John Montgomery, Scenitd Vice President, Casualt.' PrupiTTs—*11 
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R. L. Moore, Manages', Safety Services Division, National Loss Con­
trol Service Corporation, Chicago, III.

Mrs. lh:iu. M. Morrill, Vice President and Treasurer, A. D. Peast 
Grain Co., Inc., Uurliugtou, Vt.

T homas C. Morrill, Vice President, State Farm Mutual Antonio- 
liilc Insurance Company, Bloomington, 111.

Is. l-'tnmane Morrow, Vice Prcsidenl, Haul; of America, New York,
N\ Y.

Allan D. Muschove, President, JML Freight, luc., Salt Lake City, 
Utah.

Edward C. Myers, Vice President and Assistant to President, United 
States Steel Corporation, Pittsburgh, l ’a.

W. E. N a u m a n n , Chairman of the Board, M. M. Sundt Construc­
tion Company, Tucson, Ariz.

Loo an 1$. Nr;», Manager, Louisville Enamel Plant, American Stand­
ard, Louisville, Ky.

A.mos E. N eyiiakt, Director Emeritus & Consultant, Institute of 
Public Safety, University Park, Pa.

Rorert A. O i.en, Vice President, Crane Carrier Canada, Ltd., Rex- 
dale, Ontario, Canada

Captain D avjid Oliver, USCG, Commander, Chicago Group, United 
Slates Coast Guard, Chicago, III.

J. U. P arker, John U. Parker & Associates, Houston, Texas
Dr. Orville G. P aukisii, Director of Pupil Transportation, New 

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

R. G. P earson, Manager, Information & Media Department, Public 
Relations, Snell Oil Company, New York, N. Y.

A rthur G. P etry, Administrator, Information and Development, 
Tiie National Society for Crippled Children and Aduits, Chicago, 
III. I

John L. P ickens, Secretary, The Hartford Insurance Group, Hart­
ford, Conn.

Ki.ktcit lilt N. Pi.att, Manager, Traffic Safety and Highway Improve­
ment Department, Ford Motor Company, Dearborn, Mich.

G. II. Managing Engineer, Casualty & Chemical Hazards De­
partment, Underwriters* Laboratories, Juc., Northbrook, III.

Lokne K. Puinr.s, Superintendent of Transpm tation and Safely, 
Toronto Star Limited, Toronto 179, Ontario, Canada
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Howard P yle, President, National Safety Council, 425 North Mich­
igan Avenue, Chicago, III. 60611

J. S. Q ueener, Manager, Safety and I'iie Protection Division, Is. I. 
du Pont de Nemours & Company, Inc , Wilmington, Del.

J. C. Raucliffe, Supervisor, Industrial Safety Section, Ford Motor 
Company, Dearborn, Mich.

L. W. R andt, Director of Corporate Planning, Oliver Gu potation, 
Chicago, III.

H oward Reuholz, Safely Director, The Rath P.i.hu." Compatì- ,.  
Waterloo, Iowa

John S. Reed, President, The Atchison, Topeka ami S ml.t F'e Rail­
way System, Chicago, III.

R. L. R ickendaugh, President, Rickenbaugh Cadillac Company, Den­
ver, Colo.

Mark D. Robeson, Executive Vice President, Yellow Freight System. 
Inc., Kansas City, Mo.

F rank H. Rogers, Division Vice President, Central Telephone Com­
pany, Las Vegas, Nev.

Mrs. Roth C. Roos, Corporate Secretary, Edw. II. Wallers & Co., 
Inc., Chicago, 111.

E. M. Rowley, President, Southern Specialty Sales Company, Inc, 
New Orleans, Louisiana.

E. II. R ydiioi.m, Vice President-Civic Affairs, Chrysler Corporation, 
Detroit, 'Mich.

C. F. Schlueter, Presi| 
sau, Wis.

i
Kami. Schulze, Chief,

Highway ' Administral 
Washington. D. C

John II. S chwarten,

O. D. S hackelford,
Fort Worth, Texas.
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Inlvinational, Chicago, HI.
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George Washington Carver, or a Mieliti- 
angelo. I

I warn lo add that we arc ¡¿really coii- 
terncil with the school Ims problem overall. 
The lyrical school Ims hasn't changed very 
much in design or saiely performance since 
Ihe ihinies. Our eurreui research is being 
stepped up to ensure the maximum feasible 
protection for the 17 million innocent young­
sters who are being transported in these 
vehicles every day. We are studying prob-

1909 A'i 1/ .SA j  Congress

e.-cc.pc and rescue procedures.
Let me also pc>int out, however, that 

perfecting the vehicle will never solve the 
problem by itself. We must continue and 
intensify our broadbased efforts under the 
Highway Saiely Act of 1906 to help the 
States tighten up motor vehicle inspection, 
driver education and licensing, to upgrade 
emergency medical services, to improve traf­
fic enforcement and investigation, and to gel 
.-•air land <i i In. lira c-e.ti •! o 'er h •lepi.d

a.-:, risiiiaç -Î-Î per ecu: of drivers killej in 
accidents lost their lives because the other 
guv was drunk. Why should a drunk grl a 
license in the fust place? Why should lie 
keep it, when it’s so easy to prove his guilt?

It’s as illogical — and inhumane— to give 
a driving permit tô a known alcoholic with 
repeated convictions for drunk ¡driving as 
it is to furnish knives to homicidal maniacs.

Let uie emphasize that our major immedi­
ate focus will be on the chronic alcoholic; 
not the social drinker. The Rcpint on Al­
cohol and Highway Safety whii)h we sub­
mitted to the Congress in 190S clearly pin­
points the alcoholic as the principal offender.

'I'liis is a prohhiu we mtis| lace fonr- 
si|iiarc. W e must move rapidly with a pro­
gram to identify the alcoholic and control 
his access lo a car. We must clear, inebriated 
menaces off the road.

lîut we must also recognize that the social 
drinker who takes one too marly poses a 
serious driving threat on the highway. We 
need related programs to help social drinkers, 
and especially young people, recognize that 
even limited amounts of alcohol can impair 
their driving skills and judgment.

U s L.A

j .JIMS SAFETY EXPOSITION EXHIBITORS-1969i.vcn a brief review shows that autoiix 
tivc safety is a complex, many-sided profcij 
lorn that is as much social as it ¡s tcclmicrf 
YVc tlo not as yet have the pmhlcm untlê
control. 1 ¡til I see hopeful sinus that ¥& Adc.n SuPPJy Co*. 5?06 W. liivcr Dr., N. E., liclmout, Mich. 4930ri 
are on the move -in  the private sector, ¡ft Safety glasses.
State ami local government, in the rescanft
community, and in the Rcdcra! GovcrtmiaSAdolph and Company, 3453 W. Foster Ave., Chicago, III. 60625 
ilsclf. acting as a catalyst. It is scIf-cviteL.; Industrial clothing, 
that safely is a national problem rcquiriqj>'-,i
national solutions — not just a Federal p i v K - ' j „  . . .  _

- -  ... . SiAdvance Glove Mfg. Co., 901 W. Lafayette Ave., Detroit, Mich. 48226
... Jg'V Industrial work gloves and elotliiug.. r e. ; : .:t:.::i.w vvnl»  “

designed, built and marketed by Ddroie '
The safer drivers will be produced in lKaa^vanc*d Learning Systems, Inc., 25 E. Salem St., Hackensack, N. J. 07601 
communities that take their young peopfcnr;f. Instruction in safe lifting practices, 
lives seriously. The belter licensing
aul ¡-alcohol procedures will emanate bciAg-Tromc, Inc., 1801 W. "B" St., Hastings Ncbr. 68901 
the progrevuve Slate capitals. 1 lie nr-’*': Slow moving vehicle emblems, 
sophisticated public attitudes will be jej- \
crated by councils such as this one —nltfaPSc _ . . .  _ _
help is vital. And from the imivcrsiliiTj ,^?.n ^'0'* ®ox ®®i Wooster, Ohio 44691
foundations and research labs will comt£&:- 
la w l;nowb d”v we in ■ • I pi build

v.lajdAliu, Wood Steel Co., Consholiockcn Road, Conshohockcn, I'a. I'Jti-l 
Abrasive rolled steel lloqr plate.

I

hi Her siil 

inabili!.!

Fire fighting equipment.

. e a... we r:i : ways
ir.g tiie tuli energies of the voliinttiO' 
niovoinent. The National Safely Council akt 
ils bical rh.iplcis (Inoiiglioiit (lie coiinii#

lerson Research Laboratories, 390 Ludlow St., Stamford, Conn. 06904 
Teaching and training mannikin.

exemplify the “grass rools" support and part- „  „ „ „
ticipaiiou that is essential for success, Glove Corp., 4308 W,
must find ways of helping these organing Cloves and clothing.

.(Arniitage Ave., Chicago, III. 60639
ays ot Helping these orgaiiiiiji

lions to move ahead vigorously on this »5 !
tional problem. «American Allsafe Co., Inc., 1:245 Niagara St., Buffalo, N. Y. 14213

If at first wc can't prevent all accidcnllH; Drybrow sweatbands, nylon fan guards and related products, 
we can at least make them the kind jwr [
walk away from. I bis is realistic; it s '»^American Chain and Cable Co., Inc., 929 Connecticut Ave., Bridgepoi I, Conn. 06602 
within the reach of America s engmeeruvfl Sling chains and sling chain assemblies, wire rope slings and asscniblc-vour 
brains and financial power. |. wjrc r0pe s)ings.

Ultimately, however, safely can carry tsj
price lag because btun.in lives are at A'^TAmerican Footwear Corp., 1 Oak HiU Rd„ Fitchburg, Mass. 01420
- - il's an ini i sliitcul in the future of lift 
mutiny. VvV. hale iii.uie a stall during the.-: 
last Iwo years. This Administration intend! i 
lo push on toward the safer world of Ifr
morrow 
Ululici.

Transportai ion 
he, and will be, 
Clitics.

With industry.

with all the resources at our cut Welding and cutting goggle 
taclcs, and goggle clips.M

safely iindiioblcdly mis
the challenge of the set American Optical Corp., 14 Mecl 

if; Head, eye, respiratory, prote
the voluntary inoveincnl

and government at all levels working In [American Society of Safety Eng 
gellicr, the challenge can be inch fi ■ Professional society.

Safely shoes and hoots.

American Industrial Safety Equi
tiri.

“£ î1 v i

3500 Laifesitle Ave., (ÎÎçvciand, Ohio 4 li H 
taclcs, welders* lenses, haul lints, vision J

0ÜÜ72U
¡ally products.

60008

t., Southbridge, Mass. 01550'ijjjif ' 
tRtjy clothing; safely ‘~<i:

asc Ilgwy., Park Rii

7 l
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Ames Publishing Co., One W. Olney Ave., Philadelphia, Pa. 19120 
Industrial trade magazine publishers.

Anipco Metal, Inc., 1745 S. 38th St., Milwaukee, Wis. 53201
Hand tools of spark-resistant alloys for use in explosive or flammable conditions.

Ansul Co., One Stanton St., Marinette, Wis. 54143 
Eire protection products.

Anlrcx Corp., 4355 N. Avers, Chicago, III. 00018
Safety Talker Message Repealer, portable public address systems.

Apex Safety Products, Washington and Elm Sts., Cleveland, Ohio 44113 
Safety hats and caps.

Arnar-Slouc Laboratories, Inc., G01 E. Kensington Kd., Mt. Prospect, 111. 60056 
Américaine Topical Anesthetic.

Atlas Safety Equipment Co., Inc., 175-179 N. 10th St., Brooklyn, N. Y. 11211
Industrial safety belts, harnesses, and straps. Ladder climber's safety device. 3 

Genie descent control.

Best’s Safety Publications, A. M. Best Co., Inc., Park Ave., Morristown, N. J. 070;..; 
Safety publications.

Best Mfg. Corp., Menlo, Ga. 30731 
Work Gloves.

Channiug L. Bete Co., 45 Federal St., Greenfield, Mass. 01301 
Scriptographic Booklets.

Big Beam, 290 E. Prairie St., Crystal Lake, III. 60050
Battery operated hand lamps, flashers, emergency lights.

E. W. Bliss Co.; 80 Second St., S. Portland, Maine 04106 
Fire fighting equipment.

H. L. Bouton Co., Inc., 320 Main St., St. Buzzards Bay, Mass. 02532 
Industrial eye protection, goggles, and spectacles.

• W. H. Brady Co., 727 W . Glendale Ave., Milwaukee, Wis. 53209 
Self-sticking markers and accident prevention signs.

/ . / I :....

Babbitt Industries, Inc., 340 Roebling Rd., S. San Francisco, Cal. 49080 
Eye and head protection.

B aclin .:h  Ind. Inst. Co., 625 Alpha Dr., Pittsburgh, Pa. 15238
Gas analyses instruments. Humidity and temperature indicators and record«! 

llulti-gas leak detectors. Air flow velocity indicators.

Badger-Powhatan, Rt. #9 , Ranspn, W. Va. 25438 
Fire protection equipment.

B & K  Instruments, Inc., 5111 W. 164th St., Cleveland, Ohio 44142 
Hearing protection equipment.

W. M. Bashlin Co., 119 W. Pine St., Grove City, Penn. 16127
Linemen's and industrial safety belts, slings, high voltage rubber gloves, sleeves.

: Lester L Bros sard Co., 540 N. Michigan Ave., Chicago, III. 60611 
Safety mirrors for industrial use. Liquid hand cleaner.

> Stewart R. Browne Mfg. Co., 839 Stewart Ave., Garden City, N. Y. 11530 
. \ Portable cxplosionproof inspection lights.

Brunswick Corp., 69 W. W ashington St., Chicago, 111. 60602 
. Anti-static clothing. I

/  Buckeye Fire Equipment Co., 4103 Detroit Ave., Cleveland, Ohio 44113 
Fire fighting equipment, •

V R. H. Buhrke Div., Mathias Klein & Sons, Inc., 7200 McCormick Rd., Chicago 111 
: y 60645 1

Hand tools, safety belts, linemen's equipment.

Bauer Mfg. Co., 1505 E. Bowman St., Wooster, Ohio 44691 
Ladders.

Bausch & Lomb Inc., 635 St. Paul St., Rochester, N. Y. 14602 
Vision and audio testing equipment.

Bell Glass & Mirror Co., 1328 Flatbush Ave., Brooklyn, N. Y. 11210 
Traffic safety mirrors.

Bell & Howell Co., 7100 McCormick Rd., Chicago, III. 60645 
Motion picture cameras, projectors, and filmstrip projectors.

Bcltone Electronics Corp., 4201 W. Victoria, Chicago, 111. 60646 
Hearing protection equipment.

., E D. Bullard Co., 2680 Bridgeway, Sausallto, Calif. 94965
i r Safety hats, caps, and accessories, industrial first aid kits, safety hoist bool 
i • hide alarms, air purifiers, and ear plugs.

CAH Industries, 10245 Pacific Av 
Self-extinguishing waste recep

> Calgon Commercial Div., Calgon 
Hand cleaning products.

■'S' Canrad Precision Industries, Inc.,
Safety signs.

Cardox Div., Chemetron Corp., 84Í
Fire fighting equipment and supplies.

lelin Patrick III. 60131 ‘ ’ fif

|j7501 Page Ave., St. Louis, {ÍÉ',\tf3166

1  0007 :> i  - m ]
'iftli Ave., New York, N. Y ^ptçitt 

Wi.ir.tvjn AV«., Chica¿&(4¡í£$fld^Q
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Carholf Co., 13*140 Cedar Kit, Cleveland, Ohio 44118 
Lens cleaning items.

Casco Product:, Corp., 512 Hancock Ave., Bridgeport, Conn. ()(>f>02 
1 laud-pot table pressurized dry eltetnieal lire cxlingiiishct s.

Casell Co., Inc., 1785 Tanen St., Napa, Calif. 94558 
Emergency lights and barricades.

u Dockson Corp., 3839 Wabash Ave., Detroit, Mich. 48208
ft. Spectacles, goggles, face shields, helmets, hats, and re.spit atm s.

ft Dow Corning Corp., Midland, Mich. 48640 
f  Sight Savers, lens cleaning stations.
!*•
[i Duff-Norton Co., 100 Pioneer Rd., Box 1719, Charlotte, N. C. 28201 
■Fj Hand chain hoists.

Ccsco Safety Products, 2727 W. Roscoe St., Chicago, III. 60618
Saicty glasses and lenses, cup goggles, special purpose goggles, welding helmets,^ 

lace shields, respirators, plastic aprons, and hoods.

£ E. I. du Pont de Nemours & Co., Inc., Centre Rd. Bldg., Wilmington, Del I a 
“Nomex” fabric.

Duracraft Corp., 2630 S. 2nd W., Salt Lake City, Utah 84110 
Gloves.

A. B. Chance Co., 210 N. Allen St., Centralia, Mo. 65240
Ilot line maintenance and line construction tools. Hot line tools. 1 Durable Textile Products Co., 809 N. 19th St., Philadelphia, Pa. 19130 

Dust masks.

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 features in 1967 line of automobiles and trucks.

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

Clear View, 5701 W. 60th Ave., Arvada, Colo. 80002
Lens cleaning items.

The Coca-Cola Co., P. O. Drawer 1734, Atlanta 30301
Coca-Cola served through the courtesy and cooperation of the Coca-Cola Bottling 

( \>ii«|Ltny i>1 ( liit .ijM»

Columbus McKinnon Chain Div., 160 Frtm ont St., Tonawanda, N. Y. 14152 
Sling chains, hooks, and^oupling links.

Converse Rubber Co., 392 Pearl St., Malden, Mass. 02148
Safety toe rubber footwear, industrial rubber footwear, protective clothing of rubber 

and iHoprcuc.

Custom Materials Inc., Alpha Industrial Park, Chelmsford, Mass. 01824 
Static-free permanently conductive polyolefin.

Den-Va Company, 62 Stanhope St., Brooklyn, N. Y. 11221 
Nylon saicty spectacles.

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

U. E. Dietz Co., 225 Wilkinson St., Syracuse, N. Y. 13201
Lanterns, loichcs, Hashers, banir.'ulcs, and saicty equipment.

Eagle Mfg. Co., 24th &  Charles Sts., Wellsburg, W. Va. 26070
Safety cans, cigarette-cigar butt cans, drain cans, drip cans, brass oilers.

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

Lf. Eastern Safety Equipment Co., Inc., 36-12 Astoria Blvd., Long Island City, tl. Y i t li j 
Safely goggles ami spectacles.

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

t Edmont-Wilson, 120  ̂ Walnut St., Coshocton, Ohio 43812 
Coated and impregnated work gloves.

* Electronic Specialties Co., 525 River St., Uuluvla, 111. 00510 
Warning lights, barricades, and accessories.

Elkhart Brass Mfg. Co., Inc., 1302 F. Beardsley Ave., Elkhart, Iud. 46514 
I Nozzles and other fire department supplies and fire lighting equipment.
I
f Emed Co., Inc., 1573 South Park Ave., Buffalo, N. Y. 14220 
J Safely signs.

|  E M F Corp., 4239 24th Ave., W., Seattle, Wash. 98199
* Brakes for electric motors

Encon Mfg. Co., 4914 Dicksoi 
 ̂ Eye wash fountains, enter

Erdco Engineering Corp., 13i 
Gas vapor alarm systems.

S; Falcon Safety Piodncts, Inc., 
|f Fire alarms, siicns, horns,

p u s t o m S j f S S f S
°' V C I a ' r COI'!?P^ipM  equip...... .

Road J*Son, III. GOJ01: ’t
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Faultless Rubber Co., 26B K. Fourth St., Ashland, Ohio 44805 
Industrial gloves.

Federal Sign and Signal Corp., 13625 S. W estern Ave., Blue Island, 111. 60406 
Sirens, horns, bells, and warning lights for visual and audible signaling.

Fendall Co., 2222 Diversey Pkwy., Chicago, 111. 60647
Spectacles, face shields, and cup-type and cover goggles.

Ferno-Washington, Inc., 6th and Pine Sts., Greenfield, Ohio 45123
Emergency patient handling equipment and accessories for the first aid room.

Fibre-Metal Products Co., 5th and Tilghtnan Sts., Chester, Pa. 19016
Safety hats and caps, face shields, safety masks, welding helmets, headrest 

combination goggles.

Fine Organics, Inc., 205 Main St., Lodi, N. J. 07644
Solvents, carbon removers, emulsion cleaners, polishers, and disinfectants.

19b. . /Cty Congress
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Glendale Optical Co., Inc., 130 Crossways P ark  Drive, Woodbury, N. Y. 11797 
Eye and face protective equipment.

• Globe Div. U. S. Gypsum, 101 S. Wacker Drive, Chicago, III. 60606 
Safety grating, cable tray, channel and fittings, slotted angles.

Globe Safety Products, 125 Sunrise Place, Dayton, Ohio 45407 
Resuscitators.

Goodall Rubber Co., Whitehead Rd., Trenton, N. J. 08638 
Fire hose, hose couplings, nozzles, and adapters.

B. F. Goodrich, Industrial Products Co., 500 S. Main St., Akron, Ohio 44313 
Industrial rubber safety footwear, and protective clothing.

The Granet Corp., 25 Loring Drive, Framingham, Mass. 01701 
Coated fabric work glove.

Fire-Atak, Ltd., 777 Dundas St., E., Toronto, Canada 
Eire extinguishers.

Ford Division—Ford Motor Co., Box 658, Dearborn, Mich. 48121 
Ford passenger car with safety features.

Franklin Metal Products, 217 N. Jefferson St., Chicago, 111. 60606 
Safety cans, containers, smoking receptacles.

Frnrnmelt Industries, Inc., 465 Huff St., Dubuque, Iowa 52001
Wrap-around portable safety welding shield; portable welding screen.

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

Fyrepel Products, Inc., 951 Buckeye, Newark, Ohio 43055
High heat protective clothing and equipment for industry, space-military, and fin 

fighting agencies. )

General Fire Extinguisher Corp., 1685 Shcrmcr Road, Northbrook, 111.
Fire Extinguishers.

General Motors Corp., 3044 W. Grand Blvd., Detroit, Mich. 48202 
Automotive safety.

General Radio Co., 300 Baker Ave., W . Concord, Mass. 01781 
Hearing protection equipment and testing,

Gen Tex Corp., Box 315, Carbondale, Pa. 18407 
Head protection equipment.

Glas-Tex, 14832 Arrow Highway, Baldwin Park, Calif. 91706 
Fiberglass satety signs

'. Graphic Caution Systems Div., Diversa Mfg. Co., 4518 Lakeside Ave., Cleveland, i_>hi.> 44114
Changeable letter sajety sign panels.

l
■ Grem, Inc., 23958 Clawiter Rd., Hayward, Calif. 94545

}■ Ladders. '
i

■\ A. E. Halperin Co., Inc.,‘716 Columbus Ave., Boston, Mass. 02118
■ Stretchers, first aid kits, and accessories.
h l

Haws Drinking Faucet Co., 4th and Page Sts., Berkeley, Calif., 94710 
Emergency eyewash and showers.

v*uiinui3, me., woodland Be Yale Aves., Cherry Hill, N. J. 08034 
f Warning lights, barricades, signs, reflectors, cylinder clamps, lockouts, ladder
i. can carriers, flags, and barrier rope.

Warren Helm Corp., 222 N. 5th Ave., Mt. Vernon, N. Y. 10553 
Canvas buckets, bags, and protective covers.

Hild Floor Machine Co., Inc., 5339 W. Lake St., Chicago, III. 60644
Explosionproof vacuum cleaners a|î ^ ^ g ^ |c rubhing and polishing nj,

Hilti Fastening Systems, 360 Fairfield .
Power-assisted drive tools that fnste 

and steel.

Himco, Inc., Valley Head, Ala. 35989 
Ladders.

Hydra-Lok, Inc., 4600 Beechnut, Houst 
Fire safety device.

0 0 0 7 2 3  ■*
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Hy-Test Safety Shoes, Div., of International Shoe Co., 1509 Washington Ave., S ti Kimberly-Clark Corp., N. Lake St., Neenah, Wise. 54956

/ M  af Hila

Louis, Mo. 63166
Safely Shoes and conductive and nonconductive footwear.

Hytronic, Inc., 420 1st Avc., W., Seattle, Wash. 98119
Face shield and helmet with sell-containing air ventilation Mower.

Illinois Glove Co., 7301 N. Lawndale Avc., Skokie, III. 60078 
Industrial woik gloves and lineman's gloves.

Industrial Products Co., 2820 N. 4th St., Philadelphia, Pa. 19133 
Industrial clothing.

International Film Bureau, Inc., 332 S. Michigan Ave., Chicago, 111. 60604 
Safety dims available on a sales and rental basis.

Inlcxt Driver Testing Equipment, 530 Electric St., Scranton, Pa. 18509
Driver testing equipment.

Interstate Rubber Products Corp., 908 Avilla St., Los Angeles, Calif. 90012 
Traffic cone system for traffic control.

Iron Age Safety Shoe Co., 1205 Madison Ave., Pittsburgh, Pa. 15212 
Work and dress-style safety shoes anil safety rubber footwear.

Jackson Products, 5523 E. Nine Mile Kd., Warren, Mich. 48091 
Goggles, welding helmets, face shields, safely hats and caps.

Industrial wipers, disposable industrial clothing.

i, Kitnsafc, Inc., 4900 Campbell Road, Willoughby, Ohio 44094 
Personal protection devices for industry.
Personal protection devices for employees in industrial plants.

’ Knapp Brothers Shoe Mfg. Corp., 173 Spark St., Brockton, Mass. 0210!
Safety shoes.

; J. Kuna Glove Co., 2141 W. North Ave., Chicago, III. 60647 
Leather and rubber work gloves.

 ̂ Laerdal Medical Corp., 136 Marbledale Rd., Tuckahoe, N. Y. 10707 
*'■' Training aids anti equipment for resuscitation and first aid.

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

S Walter G. Legge Co., Inc., 101 Park Ave., New York, N. Y. 10017 
X Safety floor maintenance materials, Personnel and equipment grounding devices
1;
| Lehigh Safety Shoe Co., F irst and Minor Sts., Emmanus, Pa. 18019

Leather and rubber safety footwear including conductive and rlcctiieal It 
shoes.

Jomac-l’roducts, Inc., 863 Easton Rd., Warrington, Pa. 18976
Chemical and protective v.inyl clothing and gloves, and terry cloth gloves and 

products.
I

Jones and Co., 861 Broad St., Providence, R. I. 02907 
Full-vision visor goggles and replaceable lenses.

Junkin Safety Appliance Co., Inc., 3121 Millers Lane, Louisville, Ky. 40216
Interlocking barrier gate guard for power presses; safety shields for grinders; 

stretcher cases and stretchers.

Juslrite Mfg. Co, 2061 N. Southport Avc., Chicago. III. 60G14
Safely vans, bench vans, plunger cans. Oily waste cans, b.lee.ltie. lanterns anil flash­

lights for use ill lia/.at dolts areas.

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

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

i Lcnsclean, Inc., 151 W. 25th St., New York, N. Y. 10001 
¡•' Lens cleaning products.
| \
j Liberty Protective Leatherp, Box 211, Clark Mills, N. Y. 13321 

Leather gloves and mittens.

Link Division-Singer, Colesville Rd., Binghamton, N. Y. 13902 
Driver trainer. ;

»
Louisville Ladder Co., 1163 Algonquin Pkwy., Louisville, Ky. 40208

I'iberglass and aluminum steps, platforms, extension trestles, aluminum plan I. 
stages, steel warehouse ladders.

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

Julian A. McDermott Corp., 1639 St 
Warning anil safety lighting lor i

Machinery Center, Inc., 1201 S. 6th 
Sala Safety Block.

-Magid Glove Mfg. Co., Inc., 2201 W. 
Industrial gloves.

Waller Kidde and Co., Inc., 675 Main St., Belleville, N. Y. 07109
Ponahlc fire extinguishers, and accessories. Automatic carbon dioxide fire cxtiri- S Maico Hearing Instruments, 7375 Bu 

guishing system. p Heating protection equipment.

, RidtttóSríod, Brooklyn},! 
'" ’l'lSÍHSLwíd utility u s g , J

lox 964, Salt Lake City, Utah 84110
I  0 0 0 7 2 4  ■■
nsia Ave., Chicago, III. 60642ki» '

<mj
kaK;Rcì<; Minneapolis, Minn. 5542ĥ
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Marathon Rubber Products Co., Box 448, Wausau, Wis. 54401 
Industrial first aid kits and supplies.

h
i

Uf 0, /ll.'li. - *

I1.; National Assn, of Fire Equipment Distributors, Inc., 604 Davis St., Evanston, 11 
60204

• f Technical association.
I :

Mark Indicator Co., Box 70, Easton, Pa. 18042 
Crane warning device.

Marketing Frontiers, 235 Bear Hill Rd., Waltham, Mass. 02154 
Traffic safety products.

i ' National Capital Building Supply Co., Inc., 640 T  St., N. E., Washington, D. C. 2U01U 
. Ladder extension device.

V' .
National Display Specialties, Ltd., 15 Broad St., Brockville, Canada 

Sign painting equipment.

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

Martindale Electric Co., 1375 Hird Ave., Cleveland, Ohio 44107
Protective masks and refills, protective cyeshields, and electrical testing instrument!

National Fire Hose Corp., 516 E. Oaks St., Compton, Calif. 90024 
Fire hose specialties for the industrial fire departments.

National Foam System, Inc., Union & Adams Sts., W. Chester, Pa. 19380 
Fire fighting equipment.

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

A. J. Masuen Co., Le Mars, Iowa 51031 
Industrial first aid kits and supplies.

Medical Supply Co., 1027 W . State St., Rockford, III. 61101
First aid kits and accessories. Resuscitation training aids, stretchers.

Meyer Mfg. Inc., Box 114, Red Wing, Minn. 44066
Safety products for the protection of person while climbing.

IV!ilKiuu Co., 32-16 K. Wocidhiidgc, Detroit, Mich. 48207 
Protective hand creams and related products.

Miller Allied Corp., 1418 Park Ave., Alameda, Calif. 94501 
Material handling slings ¡and adjustable lifting safety beams.

Miller Equipment Co., Inc., 13th and New Sts., Franklin, Pa. 16323 
Linemen’s safety equipment and accessories.

Mine Safety Appliances Co., 201 N. Braddock Ave., Pittsburgh, Pa. 15208 
Complete line of safety equipment for industry and mining.

>i
Miracle Instrument Co., Inc., 1569 Third Ave., New York, N. Y. 10028

Saiety stii-ejcciing laihe and drill pi css chuck keys.

Mopeco Div., General Cable-Corp., 2001 S. Bannock St., Denver, Colo. 80223 
Portable ventilating and healing equipment.

Morton Mfg. Co.. 5lh & Church Sts., Libci lyville, 111. 60048 
Safely grating.

Mott Corp., 500 Sliawnml Ave., LuGrnngc, 111. 60526 
Safety mowers.

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

\  National Marker Corp., 496 Waterman Ave., E . Providence, R. I. 02914 
Sign markers.

i v Newco Mfg. Co., Inc., 3636 Main St., Kansas City, Mo. 64111
Wire rope fittings, miniature slings, and a miniature crane demonstrating 

lifts.

Newton Glove, Inc., P. 'O. Drawer 271, Newton, N. C. 28658 
Safety and work gloves.

J '. Norris Industries, U. S. Highway #1 , South, Newark, N. J. 07114 
Fire extinguishers and fire fighting systems.

;; North American Signal Co., 2700 N. Pulaski Rd., Chicago, III. 60639 
Emergency warning |ights.

*/ Northern Signal Co., 350 Tower Rd., Saukville, Wis. 53080 
Flashers and barricades.

i. ;
j. ' Occupational Hazards, 614 Superior Ave., W., Cleveland, O. 44113 
j.' Occupational Hazards Magazine.

| " On Gard Industrial Footwear, Inc., 5516 W. Cermak Rd., Chicago, 111. 60650 
Safety shoes.

Osborn Mfg. Co., 960 N. Lake 
Safety pliers, lockout device

Pacific Plantronics, Inc., I l l  Jo 
Communication headsets.

Pac-Kit Saiety Equipment Co., 
First aid kits ami supplies.

Vi i
leases

,St., Santa Cruz, Calif. 95060 ,
0 0 0 7 2 5

ca Place, Greenwich, Conn. 06^3
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Paralta Equipment Co., 2036—ljjflfc p l: Hammond, Ind. 46325 ¿ J  
Flashing lights, barricades, traffic cones, vests, flags, trouble lights, signs.
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Pass & Seymour, Inc., SO Boyd Ave., Syracuse, N. Y. 13209 
Electrical wiring devices.

Patent Scaffolding Co., 3100 S. Kilbourn, Chicago, III. 60623
Aluminum scaffolding, rolling, and wood and aluminum ladders.

Pcdley-Knowlcs & Co., 533 Second St., San Francisco, Calif. 94107 
Safety and work nets of inauila ru|>c and plastic.

I

I
! . .

ï ‘
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Ramset Fastening System, 289 Winchester Ave., New Haven, Conn. C6S01 
Low-velocity piston tool.

R. C. Industries, 320 Cantor Ave., Linden, N. J. 07036 
Fire extinguishers.

t
i

Record Industrial Co., 3301 Arch St., Philadelphia, Pa. 19104 
Industrial safety shoes, work clothing and work gloves.

Pern-All Mfg. Co., 39A Myrtle St., Cranford, N. J. 07016 
Fire extinguishers.

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

Pitman Mfg. Co., P. O. Box 605, Grandview, Mo. 64030 
Hydraulic digger, derrick, ami aerial devices.

The Positive Safety Mfg. Co., 1052 E. 134th St., Cleveland, Ohio 44110 
Power press safety devices.

Power-Pak Products, 83 Clyde Ave., Buffalo, N. Y. 1421S 
Fire Fighting Equipment.

Prairie State Products Co., 3822 W. Lawrence Ave., Chicago, III. 60625 
Industrial safety signs.

Premure Products, 320 W. Washington St., Charleston, W. Va. 25302 
Safety sight glass.

i
Protectoseal Co., 1920 S. Western Ave., Chicago, III. 60608

Safety containers for the handling, storing and dispensing of flammable liquids.

Protexall Co., P. O. Box 307, Green Lake, Wis. 54941 
Clothing. j

Pulmosan Safety Equipment Corp., 30-48 Linden PI., Flushing, N. Y. 11354
Respirators, eve protection, helmets, protective clothing, asbestos and leather gloves, 

safety glasses, first aid kits, ami face shields.

Red Wing Shoe Co., 119 Main St., Red Wing, Minn. 55066 
Safety workshocs, oxfords, and boots.

J. C. Renfroe Sons, Inc., 1926 Spearing St., Jacksonville, Fla. 32206 
Safety clamps lor lifting steel.

; Reviv-A-Life Resuscitators, 8335 S. Halsted St., Chicago, III. 60620 
Resuscitation equipment.

Reynolds Tclevator Corp., 1104 Sixth St., Muskegon, Mich. 49440 
Telescopic work platform.

ji,Rite Hardware Mfg. Co., 4530 San Fernando Rd., Glendale, Calif. 91204 
Air-conditioned helmet systems.

[ Rockford I. C. Webb, Inc., 301 N. Madison St., Rockford, 111. 61110 
Noise resistant car protectors.

i Rose Mfg. Co., 2700 W . Barberry PI., Denver, Colo. 80204
Automotive scat belts. I Industrial safety bells, lanyards, net, ami laddc 

vices. |

■' The Rucker Co., 2366 Stanwell Ct., Concord, Calif. 94520 
Electrical shock safety (levice.

j Safeline Products, Putnam, Conn. 06260 
Safety Clothing. '

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

Pyrotronics, Dlv. Baker Industries, 8 Ridgedale Ave., Cedar Knolls, N. J. 07927 
Fire and smoke detection and alarm systems.

Racine Glove Co., Inc., Box 368, Rio, Wis. 53960
Safety gloves and apparel lor industry and fire protection, safety specially products.

Radiator Specialty Co., 1400 W. Independence Blvd., Charlotte, N. C. 28201 
TialVtc guides; cones, light, tlags.

Rainfair, Inc., 1501 Albert St., Racine, Wis. 53401 
Wet weather ami safely clothing.

Salety Clothing and Equipmen 
|j Safety clothing and cquipm

* Salety First Products Corp., 17 
|  Portable stored pressure dr

• } Safety First Shoes, Inc., 8th an 
Safely shoes for industry, r;i

'! Safety Guide Products, Borg- 
Ilighway warning devices.

!>. Ibvelan
. riffs. ÍPlVTI-tiWtaf. ve*" y

4103

Mill Road, Elinsford, N. Y. 10523
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Corp., 345 N. Third, Scotttahurg^iml. 47170



Liu

The Safely Journal, Anderson, S. C. 29021 
Solely publication.

Safeway Safely Products Corp., 918 Blackhawk Blvd., Rockton, 111. 61072
Safely cans.

Salescastcr Displays Corp., 1010 E. Elizabeth Ave., Linden, N. J. 07036 
Illuminated moving message signs.

W. H, Salisbury and Co., 401 N. Morgan St., Chicago, 111. 60622 
Linemen's rubber protective devices.

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

Schuberth Corp., 1205 Champlain St., Toledo, Ohio 43604 
Safety bats and caps, face shields, accessories.
Helmets, safety hats and caps, safely goggles, and wrap-around protective gogglci

1909 National Safely Congress

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

Searjeant Safety Products, 3111 Winton Rd., S., Rochester, N. Y. 14623 
Press guards.

ceco Mfg. Inc., 4461 W. Jefferson, Detroit, Mich. 48209 
Fire fighting equipmeht.

Seiberling Latex Products, 4500 S. E. 59th St., Oklahoma City, Okla. 73135

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

Standard Signs Inc., 3190 E. 65th St., Cleveland, Ohio 44127
Industrial accident prevention signs and road work area protection equipment.

Steel Grip Safety Apparel Co., Inc., 700 Garfield St., Danville, III. 60832 
Hand and body preelection.

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

Slonehouse Signs, Inc., 5550 W. 60th St., Arvada, Colo. 80002 
Accident prevention signs and lags.

Stop-Fire, Inc., U. S. 1 at Black Horse Lane, New Brunswick, N. J. 08902 
Fire extinguishers.

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

Surty Mfg. Co., 4139 W. Kinzie St., Chicago, III. 60624 
Press guards. (

Survivair, Division of U. S. Divers Co., 3323 W. W arner Ave., Santa Ana, Calif. 02762 
Self-contained breathing equipment. W et pick-up vacuum unit. Voice antpliii« .

!
S. G. Taylor Chain Co., Inc., 3-141st„ Box 508, Hammond, Ind. 46325 

Alloy steel chain and fittings.

Industrial rubber gloves.

Sellitrcm Mfg. Co., H ighvay 53 at U. S. 14, Palatine, III. 60067 
Eye and face protective equipment.

The Servus Rubber Co., Ir36 Second St., Rock Island, 111. 61201 
Rubber footwear of all types.

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

Fred Silver & Co., 145 Sussex Ave., Newark, N. J. 07103
Traffic Salcty Mirrors.

Singer Safety Products, 450 N. Lake Shore Dr., Chicago, Hl. 60611 
Gloves, portable welding screens.

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

Standard Industrial Products Co. of III., 3527 Farmington Rd., Peoria, 111. 61601
ctntinn sm okine receptacles.

il

3M Co., Retail Tape & W rap Div., 2501 Hudson St., St. Paul, Minn. 55119 
Filter masks and industrial tapes.

Titmus Optical Co., Inc., 1015 Commerce St., Petersburg, Va. 23804 
Safety frames, safety lenses and vision tester.

Toledo Pressed Steel Co., 397 Phillips Ave., Toledo, Ohio 43612 
Traffic safety devices.

Trans Continental Electronics Corp., 865 Roosevelt Ave., Secaucus, N. J. 
Safety shower—cycbatli combination.

Trippe Mfg. Co., 133 N. Jefferson,
Warning lights.

Tri-Tlx, Inc., 6411 N. Mequon Rd 
Safety cones traffic posts.

Underwriters’ Laboratories, Inc., 2 
An independent testing organiz

ion, Wis. 53092

I  00072
bio St., Chicago, III. 60611 
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Unico Environmental Instruments, ISO Cove St., Fall River, Mass. 02720 
Environmental licallli services.

Uniroyal, Inc„ 1230 Sixth Avc., New York, N. Y. 10020 
Safety  It iotwe. ir .

U. S. Forgecraft Corp., Box 387, Fort Smith, Ark. 72901 
Safety hardware.

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

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

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

Wagner Sign Service, Inc., 3100 Hirsch St., Melrose Park, III. 60160
Changeable copy displays for employee relations and safely programs.

Watchemocket Optical Co., Inc., 232 W. Exchange St., Providence, R. I. 02903
Safety goggles, respirators, face shields and safety signs.

W elsh Ml'g. Co.. 9 Magnolia St., Providence, K. 1. 02909
Kt. pirators, safely spectacles, goggles, safely hats, Inccsliields, and welding helmets.

Western Drinking Fountains, Inc., 45563 Industrial PI., Fremont, Calif. 95438 
I've wash fountains and drench showers.

Western Optical Supply, 1200 Mercer St., Seattle, Wash. 98109 
Kyc protection and hand protection.

i• I
Wheeler Protective Apparel, Inc,, 224 W. Huron St., Chicago, 111. 60610 

Industrial safety apparel. ,

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

Whitehall Laboratories, 685 Third Ave., New York, N. Y. 10017
i s i  : i
j i i u u ^ i i i . ii

Williams Jewelry and Mfg. Co., 4514 N. Western Ave., Chicago, III. 60625 
Safely plaques, trophies, awards, emblems, badges, and incentives.

Willson Products Div., Electric Storage Battery Co., 2nd and Washington Sts., Read 
ing, Pa. 19603

Personal protective equipment for industry.

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

50
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• Worklon, Inc., 64 New York Ave., Huntington, N. Y. 11744
Special purpose clothing — acid-resistant, lint-free, sialic free ami lire retaillant.

Worltsafc, Inc., 12 W. 31st St., New York, N. Y. 10(101 
Protective clothing.

; Wyandotte Chemicals Corp., Wyandotte, Mich. 48192 
All-purpose ahsorhaut for grease, oil.

.Young Fire Equipment Corp., Cemetery Rd., Lancaster, N. Y. 14086 
In-plant tire truck and utility carls.

American Assn, of Industrial Nurses, 101 W. Jersey Ave., Pitman, N. J. 08071 
The industrial nurse’s role in safely.

American Industrial Hygiene Association, 25711 Southfield l<d., Southfield, Mich. 41.6/5 
Information ahout associations activities.

L American Medical Association, Council on Occupational Health, 535 N. Dearborn St., 
; Chicago, III. 60610 
! Occupational Health literature.

I  American National Red Cross, 17th & D Sts., N.W., Washington, I). C. 20006 
J Water safely.

: Chicago Fire Department ;
Information on the work ol the Fire Prevention Bureau.

I

Chicago Police Dept., Traffic Div.
Trallic safely.

1
Inter-American Safety Council, 140 Cedar St., New York, N. Y. 10006

Safety publications, visual aids, and films, in Spanish for itnlitsliial. highway, ami 
home. ■

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

Literature and information in industrial and vocational school eye health an.I i
programs. ’

j President’s Committee on Employment of the Handicapped, 14tli & Constitution A.. 
», N. W., Washington, D. C. 20210

liilormalion on employing (lie handicapped.

1 U. S. Air Force Academy, Colorado 8i 
USA FA Cadet Wing safety progral •aitò*

ï..’t,'î v ,} ';i •
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Corp., New York, N. Y.; *1:iias’cis W. Hu sk , Sn , Director of Safely, M. J. Gt] 
Lime Company, Frederick, M(l.

P u b l i c i t y  C n i i i i i i i l U v —1!. W. 1’ u im aN (C.liairman), Silver Springs, Mil.; Wll.LiAll 
Caktku, Executive Diieetor, National Crushed Slone Asmi., Washington, D. C.;Ctn 
1C H awkins, III, Administrative Asst., National ('rushed Slone Assn., Waslii 
D. C .; II. Iht.Mii.Kv Ioiinsox, Div. of Saiclv, American Mining Congress, Washing j 
I). C.

Le./i i/.iri.v ( , i n i i n i l l , i ' —I n ua i.:i 1C H awkins . I l l  (Chairman), Administrative 
National Crushed Stone Assn., Washington, D. C .; E. W. IJauman, 10826 Lorain 
Silver Springs. Md.; W ii.i.iam L. Caimich, Exec. Dir., National (.'rushed Stone Si 
Washington, D. C .; II. liKAin.i v Johnson', Div. of Sal., American Mining CuipJKj1 
Washington, D. C.

■ - a '- '
T m in in i j  C n m in illi- i-—* I Iowaiiii R ii.i i x s i a i i i . (Chairman), Mgr. of Training and iR S  

Alpha Portland Cement Co., La skill, l’a.; EmvtN I*. IJi .a/.kwicz, lloudaillc CoMtncl^A..'■ 
Materials Inc., Morrislon, N. J .; J. Mn.ro.v D urham, Saf. Dir., M a it i u - M a r iett a (eBSy 
New York, N. Y .; J amks A. H ickkv, Portland Cement Assn.. Skokie. III.; *WvJpii 
A. Kiel', Manager-Safety, Universal Allas Cement Division, U.S. Steel Cor|i, 
hurgli, l ’a.; Giam.ii Dj k.wii;, The prance Stone Co., I.ogansporl, Ind.

, . . . .  . Jfe
L o n g  H o n tir  I ’ittnu iug  —*Maktin I). C»i:nikv (Chairman), Mgr., Industrialfk

liou>. General Portland Cement Co., Oalln$, Tex.; *Kuancis \V. IJu sh , Sn., Dirt !̂ .v 
of Safety, M. J. Grove Lime Company, Frederick, Md.; *llt»WAtui I'. Johnston, ft if-. 
moii Manager, Intlustriai Relations, The Rnheroid Company, Mound Mruok, New Jer* 
♦Gami.axi» H. Safety Dir., .Superior Stone G>. Div., Martin-Marietta G~
Raleigh, N. C.; *1 h^vum R ti i tN s i \hi.. Manager of TrainiuK and Safety, A:; 
Portland Cement ( niiijjtauy, Kaston, l \ t .;  e.\t;vin T ii.xsun, Diieetor til lustmtiKi: 
Safely, Material Service Die. of General Dynamics Corp., Chicago, III.; * |. K. Tii.j 
A wav, Mgr. Safety AdmmUiration, Vulcan Materials Co, Mirmiti.^liam, Ala.jUld 
S. Voi.rz, Saf. Consult., Hcllwood, Ml.; I. W ousixk, Manager-Safety and V|
fare, f.ehi^h Portland Cement Co., Allentown, I*

PLAN
NO W  TO  
T T E N D

fH E

I l i i . i / i i l u l i l y  C n i i i i i i i l l i t -  - L.iwix I1. I ! i .a z i :w ii :z (Chairman), lloudaillc Construction R 
rials. Inc.. Morristown. N. I.; Chaui.es E. H awkins , III, Administrative Asst., Natol̂  
Crushed Stone Assn., Washington, D. C .; Guy Mourns, Huron Cement Co., Dir.)] 
tional Gypsum Co., Alpena, Mich.

X , n i i i i i i i l i i i ! l  C t i n i i n i l l i -.— * XI ah ri v D. C.txiiiv (Chainuaii). Mgr.. In<histrial Rtllt 
Generai Portland Ccincnl Co , Dallas. Tvx. ; *C. auia .vii E. Mmvia rc, Saf. Dir., Sii|<| 
Stono Co , Div. Mai liu-Mai ietta Corp., Rateigli, N. C. ; '  J- K. T kicaiiawav, Mgr. Sii(| 
Administration. Yiilcan Materials Co., Dii mingliam, Ala.

S t,i[ i  l \ t l ' i  c .u iiln li: v — Enw.vim I, Sriii.AtiK, National Salolo Council, -I2Ä N. Michigan.1. 
Chicago, Illinois fittili I
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1*72 Oc t .  3 0 -  Nov.  2 
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NATIONAL SAFETY CONGRESS
OCTOBER 26-29, 1970 /  CONRAD IllUOtl IIOIEl. ClllCnt.O

The Congress is always a big week, a worthwhile woel. 
for the 14,000 safety people who attend.

At the ’7 0  Congress you can m eet other safety peop le, 
with the sam e problems and responsibilities asyourselt 
You can exchange views and ideas on accident proven 
tion, health, hygiene, and (ire prevention . . .  on s ife ly  

; in industry, traffic, school, at home and on the farm.

I You can see  the largest of all safety equipm ent exhibits 
\ at the Congress . . .  an opportunity for you to make well 
* informed buying decisions for your com pany.

P h is  four-day educational program, planned ano (uc 
isented  by the National Safety Council, can he yo.it 
im ost thought-provokinG, m ost worthwhile safety p 
rience in 1970.

Make plans early to attend the 1970 Congress and hr ini; 
the other people in your organization wdto have sa lo ’.v responsibilities.

N A T I O N A L  S A F E T Y  C Q U N C I I
425 NORTH MICHIGAN AVENUE • CHICAGO. ILLINOIS 606 1 1

W
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•uuiicatioii |o (lie operators o[ (lie unit and 
liter personnel working in flic unit, who 
i.-iy not otherwise he aware of the type of 
ork being performed in their area of op- 

ration. This can prevent them from possibly 
iking a sample or draining a line, which 
.onld affect the area where the work is 
cing performed.

After the repair work lias been com- 
.Icted, the maintenance supervisor checks the 
vork site and determines to his satisfaction 
hat all work is completed. Me then desig­
nates on the permit that the job is completed 
mil returns the permit to the operations 
ai|>crvisor.

The operating supervisor checks the work 
irea and determines to his satisfaction that

the condii ions arc such (hat the equipara 
ran he relumed to normal service. Tim 
would include determining that the conned

itili user of respiratory protective 
• The second candle is dedicated to the 
_lory authorities, espeeially to the II.

w v im i i iR iu u c  m  h  i i i i iiiiiiu  i i i .u  m e  huiinw-i. ,1, r| llll.1I|  t  , t  .

ii*K lines liave li.nl their blanks removed, a9fli-u .1: u .u Cl1" 1* "!
lines are coiinerlcd. all Inekniil« have bml a - a • C IS respti (fully dedicated to

Ü 0 Ü 73 1
C7iPjmi, u/ .V,-,

lines arc connected, all lockouts have fxaj 
removed and the vessel closed up and rcidjl-
for service. This should complete the pernkE i,form . 1 c. ,llofc «dlcctivcly, and

tlic manufacturers, in the hope they will i

US more adcipiatcly, as to lite limita- 
as wcll as advantages, of tlicir prod-In summary, a work permit is nothing kl lions, 

a check-list that formalizes a cotnmunkalui acts, 
between people requiring a job to be dm i ,  ,  . . . . . . . .
and people performing the job in order to »wer — nerlmn« \  "s ljtilit — three candle 
obtain the desired result. This is cfiectirt ltln(j rn»,nh*|C| ".I lo
communication. It is of no more value Iba» -» rtSD:r_,„ ^ c *. ,c co,nPlv’x problem 
the effort expended in completing it. It pro 4f «P1™«"* Protect,on. 
vides a means for the elimination of assump j T ie. American Chemical Society estimates 
lion. When we assume, we have made on m,jbon chemicals arc known today, n mil-
first step towards trouble.

RESPIRATORY PROTECTION
By HOW ARD H. FAW CETT

Technical Secretary, National Academy of Sciences, Washington, D. C.

Medical Assn.
>1

This presentation on respiratory protection 
is a report on a few of many impressiops 
gleaned from representing the National 
Safety Council since 1963 on the A.S.A. 
(then US.AS.I., now American National 
Standards Institute) Z88 Code on Kespira- 
Piiy i’lotectioii.

'i here are two views of standards. Some 
in.iini.iin ih.ii standards arc the answer to 
the world's problems. Others dispute this, 
aiguing that standards are only legal outs, 
which operate only to encourage compromise 
and easily-achieved performance, and that 
they serve no useful purpose to the common 
man who is not a fool. The answer as lo 
(lie ri al value of standards is probably some­
where between these two extreme viewpoints. 
Standards arc certainly not a panacea; they 
are no heller than the paper on which they 
arc luinlcd if people do not understand their 
h.ickgi annul nod intelligently and honestly 
....I- 0 .....

Some chemicals will fume when mixed (yfcinces - 
mixture of glycerine with HTi 

will ignite or erupt (model fuel

Ion of which arc referenced in chemical 
distracts. In 1965, 3.28 billion people in­
habited planet Earth, at least a third of 
»horn were classified as illiterate (accord­
ing to one United Nations study), lleuce, 
even the best standards in the world on 
my subject will not he read by a third of 
the people. There ate real harriers to knowi­
ng«, but we must find ways to use it more 
effectively if we and our descendants arc 
to survive.

vary 9 Iholiaaiidr/^^li-jtil lln il nini- 
’‘ViSiiS'11MbCal gas itXfàttml. Vet odor

tilting  fa<<
(lilies (or lightness against leakage, and oiho 
is still tlic ciitcria used to ih-t.-numi- when 
an iiuhistiial type canister or rhi-iiiiral 
respirator has been expended in ability to 
absorb.

The environment is complex too, ami lull 
of unknowns. We really know Mille about 
the cllccls of cuvleimmcuts no man baco 
(he A.C'.ti.f.If. tabulation of threshold limit 
values, which in the l%9 edition gives’ cri­
teria fur about 250 substances, admits in the 
preamble- it should nut he considered fool­
proof for prevention of injury to atl wink­
ers, anil must lie usui with intelligence by 
competent personnel. For short term ex­
posure to higher concentrations, the Com­
monwealth of I’enusylvaiua and the National 
Academy of Si'iciircs-Natinnal Kcscan li 
Council Committee oil Toxicology have each 
alleni,tied to establish short term exposure 
limits for several substances.

Beyond that, little real data nr judgment 
is available. For example, no public limits

Asmfed By: W. B urgess, School of Public Health, Harvard All is not hopeless, however. We do have "«•* «Tarnic'’m  « V 'o H ir
Naval Ordnance Systems Conunand E IvAiT, J.os A,am^  ^  k tt l  Jomc !»i<>m.nti«m on (lie potential I1“ »*' " * * * .  «" «'merge,,, y condition whichM acI-ioii, Rite Hardware Mamiiaclujmg Co., W.  H .  Hi.vom, Ui.iiiniau, ixcspir» b  . . . . . .  1 ■- ...................................
Committee. Joint A.I.H.A., A.C.G.I ll\. R. H. Sctut.TZ, U. S. Dept, of the 1 * »  , J  s ’ T ,e  Na ,M
Bureau of Mines, Mary E. Skavkr, R. N„ Mobil Oil Co., a.td J. T. Sltm.r.CKl, o r ..so «-hcmcils. The National

.Safely Council currently Inis 60 or 70 chcmi- 
fol data sheets (and active work is uuder- 
*«ay by the Cllemirnl «'’’-'I-— — -1----  -

, . . .  . i*  1 Industrial Hygiene Association lias iire-cuviroiimciit; and (.1) control by approp in. . . . ... . .  1
ate means such as ventilation, engin.™ fir, Protection Assoclmkrn
changes or protective deuces ( respirate ^  perhaps 2.000 substances or ci.nd niti ' 
masks, hoods, o rb , oalhmg apparatus.) „  in am, 7U(M w "'"j *

even tlic knowledge

' .m y
__ ...  'n fact, most — arc still ina.le-

a mixture of glycerine with H l H j ; «oi gtneiy known insofar as safely asnccts me
. , . . . , ,Tli ,UKCr,,c<1 Misleading references and iu-

ccnt intromctlumc m methanol with H1H amplelriiess con fuse 
and other chemicals will explode at jrtich is available, 
mixed with air and ignited by a spark (. f. c. . . 
the two drops of carbon disulfide will1 ¡h. mus.ind chemicals arc in every- 
in an explosion gallery with a spark puraf °r .ct,l,J"**rcc. The system f meu-

a i I i i | . . .  , ***“ previously deserves repeating forA philosopher once observed it is bit! ■ngliici«- _ • 1 ““i i .  n ,i , " .i i t y p s s ' ,,,an. environment; control Man to ligiit a candle than to curse the darlni vvomant -t„.,» . • . . 1
IJ.,,!,.,™ « »  « , il.ii

’T “r.of acclonc. One cait<Jlc is dcdii-alctj l o ^  ^ ^ 0 several hundred per-

is occurring with increasing frequency. The 
National Air Pollution Control Administra­
tion is understood lo he considering the 
issuance of air quality criteria for short 
term exposures of tlic public to atmospheric 
coiilamiuaiils under the aiitliority of (lie 
('lean Air Act.

Changes in processes, materials, e.r olhcr 
iiicasurcs should he considered first when 
one begins lo study environments. No stand­
ard is any better (lean the understanding 
ami application of how it tits into the sys­
tem, for it is intended to he a part nt a 
whole, nut an isolated piece of iileralme.

We next consider respiratory proteetiou. 
We must know what is involved and in what 
concenti.itioiv We must select the curvet 
device, we must train wearers in its use 
and carefully explain why. We imisl con­
tinually instilc it is being propelly maiii- 
t.iiucil and cleaned ami defective parts re­
placed. Finally, we must medically monitor 
the wearer to insure tlic device is, in (act. 
preventing the injurious substance (tom con­
tact with (lie body— (lie real te>t of the 
success or failure of the system.
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AH this costs monej*. rc;»l money, and un­
less we are willing In make lliis investment 
completely and ly( we should nut at­
tempt to protect at all. for only futility will 
n 'iitt. V« mi buy piniri li«mi and hum.in health 
- uni a respiratoiy de\iee. ^
ivcspiraiory protection was not just in­

vented. Some devices on display ill the 
Dresden, (icrniany, hire Museum arc dated 
fmin 1875 to 1887. Kveu then, carbon adsorb- 
ri»N were used, hoi* ammonia, a sponge 
snahed with vinegar was incorporated in a 
fare piece, the aneestor of the chemical 
respirator. Ask about various devices — 
Iliac is more background information than 
you might expect, and it is available if you 
insist on completeness.

In June 1969, students at a major univer­
sity appeared in an academic procession 
wearing World War 11 surplus gas masks. 
Tliis is a very serious matter; such masks 
ate being sold in surplus stores all over the 
country, and they are essentially worthless. 
Tin* >ame mistake occulted alter World War 
I —thousands were sold or given away, and 
loss of life resulted from their misuse. If 
you come across such old equipment, destroy 
it at once before it kills. »

Xot all mask face piece; lit everyone 
pntperly. 'Ibis is poorly appreciated, since 
wi: have a tendency to accept something 
offered without question. About 95 per cent 
of the adult population can he ^accommodated 
by the average full face pijjrc if properly 
won and adjusted. The var.jous sizes and 
shapes of faces are well knof.wi; the Army 
and the Bureau of Mines ;(re well aware 
of (he problem of human variations, hut 
mij>| people who buy and weal* masks are 
not.

Another confusing >uualioit develops when 
llie medical and nursing professions use the 
word “respirator'' to indicate a device for 
inducing or muddying huathing. Tun of 
these wore recently condemned as unsafe 
liy the Food and Drug Administration and 
ordered removed or recalled from the mar­
ket. (Devices were manual bellows or hag- 
type blowers for introducing air into patients 
through a half-mask piece.)

Respirators are of many types, and the 
face pieces may not fit properly unless care­
fully adjusted. It should be noted that the

recent revival of beards, sideburns, W 
other surplus hair on the face is dciinild) 
cuntra-indicalcd, since all Bureau of Mil* 
tests show (hat a clean-shaven face is tt 
sailed for a pruper respiratory face |»kr> 
tit, and this is mentioned in the ZH8.2 Cmltl

There arc also specialized respirators, sud| 
as the ones for radioactive materials nr 
unusually toxic substances such as beryll

carbon monoxide to carbon dioxii 
appear as one outstanding Ameri_HMllI»#iM, 
Intuition, along with potassium siiperoxnle 
and refine mails in chemical oxygen sources). 
A iKimlier of impregnated actuated carbons 
lave been developed for certain vapors and 
pics.

A recent advance of the British seems very 
|j*g»ificn»t. "Srhlicrc" is the (»crmaii word

00073'- :

w...*. ..........  ... — —'#’i»»gijifavifi(.
limn. Kwh nunc cure than usual is rci|ui«l for "streak” nr "shadow"’. When one lias 
if they arc to jicrfonn their intended pur- the proper light source, lenses, and Illinoi s, 
pose. » is possible to sec ns well as photograph

Several chemicals are now «icfinitrh ¡Mows represent in« different densities of 
In,own as eareinoMciiie. A list of a few now « »  vapors In one ease, a man was ¡nim­
by the A.C.G.l.ll. in the 1969 revision » f'*0'1 ¡"to l,lc Selilieren system and very
elude: 2 acclylammolliiorcuc; 4-aminot ,*ar Pieturcs were nude of the air inovr-
phenvl; hen/.aline and its salts; diclilotob» «*",s «""»'K mlialatiou and exhalation, as
/aline; d-diiiielliylaiiiiiioazoheiizcnc; beta-» as " ,c "I'ward air How of the
phthvlam'mc; 4-nilrotliplicnyl; n-ttilni »closest to the body. Hits tcdmiipic cmihl 
inelliylaniinc; bcta-propiolaclonc; and p-loU *"*•<"! "> studying respiration and respiia- 
dine. These chemicals must he placed mi **» ««vices. A ready, it has suggested why 
super-hazard classification, and leave itomr ** can expect dust and bacteria from clolli- 
gin for error sw 1 a!’ coveralls or nurse's iiiiifuniis, to

.. it transferred to the hrealluiig zone due to
Another unn s.ilved and very pratiw U|,w:)r,| uiovemeiit of air elose to the

problem is the mechanism for wearing! foly. 'J|,c,e ¡s ntucti lived for more creative
corrective lenses inside full face pit«» » kitiativc in ihc field of respiratory prolce- 
persons who are virtually helpless witw fa
the lenses. All internally-mounted lenses t :|( wc wnll( a s„pp|y uf OXyKt.„ j„ a st.|f_
subject to improper optical aligiiniciit »k (entained device of some type, an intcrcst-
a mask is donned ill haste; all extern»!' (jg question arises as to the most effective 
mounted glasses, even will» Hal temples, p  |iK|l| .Wiight .source. Here is an iiiteresl-
uiil or encourage leakage. Only an #IM4 «g comparison lietwcen the three possible 
plied hood accommodates glasses witw nygcii sources — gaseous, liquid or solid: 
sacrifice of safely due to leakage. — ------------------- --------------------- ’------1

I lu re appears to have been a serious b Wvt |rj,0(j(,|lk.r s .........
of imagioalioii and inilialive over Ike |0  r 
in the development and research into1 *■ No. of Mask/
spiral» try proteetiou in lids country. At > Devices Man
noted previously, gas masks, respiratory: f/jie N Masks 
w in  sclf-coutainv.l huathing a|i(no: y|.Qcl) 0, ll. A.
(iiwinding the oxygen self-generating I Etenaud-Air-O.. 
vices) were in a considerably advanced sa v
of tivvviopmvni in Gciin.m; and Eiigb: »¡pres -io.!
prior to the Iwgiimiiig of World W/i »men — 20 Ins. — alarm
w hen till- Unilo.l Slates lirst began to b _̂_________ __________________
at Ihc problem. In some ways, the Ut:x .
dons potential lor application of tcclmoh f«o-tt,if(|s |jmc a( ac|„ai exposure =  14 hrs 
and engineering kiimv-hmv seems to k w|'working lime", for 2,966 men. 
largely escaped the respiratory prulta fftom tl,is. the very real limits of opera- 
held. Very few significant advances in' am of tlic hreinen imposed by breathing 
spiratory devices during the last fifty !<Wintatus ami spare cylinders and canisters, 
have originated in the United States. (Hpa*»capparent.
cilitc the mixture of metal oxides »kta1'»'' «r*-' certain fuiidanirnlal liiuiiali.ms 
under favorably dry conditions. equipment. These have ,ml

f*n nidtly appreciated.

( .as
Solid
l-iqnid
It ri : Mill,-,-

G/i.mi, ¡il A,-, 

fki'V;/i'n S'o/iri ,

Vfidiiiuc "ofAVTight
1'h.t /

Sl.trt.l 0

\2h 
6.Î0 
800

1 Itlit 1 Space
t "III. ill in
II i 2,11.1)

2,s Hill
)<» I,.155

¿«.I
12.1
JI5I

1-15
1 -.10 
M 2

Ail thrvv h;iv<* a|i|iih ;tlioii ; il MmuM ht 
<>l»vinns whith olïrrs ihc #irr;tt«*sf |»(»irru<t/ 
fur the fiihtio fle\thi|mu*iit of ltj'lit-\veii*hl, 
long life, self't'niil.iiiHtl Invalliiiijr aliH
«>r lioutls of some t>t*v if tvit.no (vt Imit ai
liitth lvm s c.Ut hv vt'Solwtl.

As one |n;itiiral ilhi^tiali«<n. a jthoio lakru 
in 'l'omuto a few years ago shows 72 folly- 
cubic-feet air or oxygen eylintlrrs, |»;ui of 
the Mipt’Jy cmt»tir<l by liictiiMi itt (licit at­
tempts to coni lot a tiic. l at^c mnnhci s uf 
cylitnlevs are ucnlal, :ttu| few lire <lr|»arl- 
mcnls or jilaiits have iiKlaut ««till capahiliiv. 
'Diis is certainly a M iioiis limitation of the 
cyliiuler-supphVtl air or oxygen mask ; chemi- 
c*al-<»xyt»cn sclf-t'cucrattui' masks have a 
similar limitatiuti which is alt It to often over­
looked. There are many instances uf lires 
where mail}* dozens uf cylimlets or eauisters 
were cxpriulal. 'I'o ilhishalc the iiu|»orlaiiee 
of this |»iiil»Jcm <«I masks as it afltrts (lie 
leal world, here are some ligures recently 
rcrcived from a state liic Cttoitlinalor relat­
ing to the volunteer firemen in that state.

lot. 
11rs
28.1
.too
•116

1068

Time Man Add
Mask lies. 1 1 IS
1 III ? 2.11 50?
1 In / 12.1 2 l(i?

;< In 175 211

1. Sonic substances highly lo\ic by skin 
absorption require skin, as well as breathing 
protection. Hxamplcs arc: liquid IK ’N, ani­
line, other nitro and amino aromatic com­
pounds, phenol, ethy Immune, and ccj lain 
uigano-phoNpbalcs Thru: aiv olimi s.

2 M.iililcnjlit C Thei r is no c\cn-r lot 
poor or inadequate maini» nance "( hi»alhi(q' 
ap().uatus, masks, or tc>ptiatois. hut in faci.



)

1909 National Stiffly Cany r ess

unless tlicy arc properly cleaned, 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. Training. The more complex the mask, 
starting with the self-rescuer and the dust 
mask to the self-contained breathing appara­
tus, the more the need for training. Unfor­
tunately, the U. S. Bureau of Mines docs 
not specify a real training course for wear­
ers of self contained breathing apparatus 
.'(her than mine-rescue devices. But train 
you must, in dark, smoke, wetness, cold, and 
heat, if you are to really actpiirc the degree 
of familiarity which will give you assurance 
about a mask or breathing apparatus when 
the chips arc down anti the emergency is 
real. The extreme importance of this state­
ment is emphasized by numerous fatal eases, 
which, while beyond the scope of this pres­
entation, arc 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, environment, control. Each part of 
the system, with all variations, must he care­
fully evaluated, weighed, nyd understood be­
fore any successful peuleelioii either by con­
trol measures or by protective devices can 
be effective. It is far more complicated than 
buying devices from a salesman who him­
self may not have all the necessary infor­
mation or whose zeal for essential details 
may be less than enthusiastic.

If one wishes to succeed in using respira­
tory protective devices, we.would recommend 
lie look at it as part o f 'a  system — man, 
environment, and control. To ignore an 
in-depth analysis o( any one of the three is 
essentially to negate any .value from a de­
vice, no matter how high its rating or how 
costly its price.

Human life demands our best, ami noth­
ing is more vital or urgent to life than our 
next breath. As our three candles die out, 
so will life, but hopefully we have en­
couraged you to look deeply at breathing 
svslcms.

To cmph.isi/e that my c.iuccm 1 or the 
inadequate state of respiratory protection is 
not unique, hut is shared hy others, I have 
invited a panel to sit with me, to attempt 
t«i ait.iucr questions.

Mael.cml: We arc advocates of the posi­
tive-pressure approach, with an air-supplied 
hood. This overcomes many objections of tin 
usual devices or masks. We feel the posi­
tive-pressure approach is the device of (tie 
future, and it is gradually being recognized 
as such.

Sirdlccki: Representing the medical end of 
the problem, 1 would emphasize the necessity 
for team work hy the industrial physician, 
the nurse, the industrial hygienist, and the 
safely engineer in a complete evaluation and 
monitoring of the system. Employees will 
certain functional impairments or mental or 
emotional problems should not work in artu 
where there is potentially hazardous «• 
posure to toxic substances requiring the use 
of respiratory protective equipment. Em­
ployees protected hy respirators should haw

0 ÜÜ t  v!>

ntaiti(ciy,mcc. Even the ... 
poorly maintained, offer litll! 
lion. While in l-'lorida to w  
pesticide respirators in the firm ami m pes­
ticide formulating plants, we found in most 
cascj they were very poorly maintained. 
They did not give any protection.

Sclml:: About ten years ago I heard you 
lay that the respirator business was going 
j® P°l. and the Bureau of Mines was lead­
ing the way. In view of the new meaning 
of the word "pot,'' the old statement has 
» most interesting new twist, and we cate- 
inrically deny the accusation is true.

lirencc: Our concern is for those people 
corking in contaminated atmospheres where 

¡the nature and extent of the hazard arc un- 
jbiown or arc difficult to determine. 1-ire-

..........  ,......________________ -_____—  %hlcrs cannot take the time nor do they
I , , /  samc medical supervision as those pro- klvc Ihc facility to sample the environment 
tectcd hy ventilation or other control men- to which they arc subjected; consequently 
llrcs l*ltP °Rcn expose themselves to cuncentia-

Mrs. Scavcr: The industrial nurse has. ¡ j*  ' eomarnmants outside the protective 
very retd part in the education of work«. ¡T*» ®* tJlcir J«P<«tory equipment 1-or 
in the need for and proper use of protect«» [»  [3 * , ° £

itttlntnlinrn -- *» - • •

C/ii«dit 11/ .

M oiiivrcd iliu It. |.| 
ltv«’uly  \o .if ,

i'Ct«

more information about the system you me. . \ ” —"  1,1 ,,,c
tinned. While sve concentrate on the m  ™ 1! JVI,« I C r'el,t man to select
• environment and control component, d-ipment for the organization is

«fuci.il. In many insiancus, such people arc 
bekinu sullkifiit .... « ? /

(lie .................... - -
must he of concern to us as part o( tm . . .  w ■■•**•«•«.1̂ , aum people at
health and safety team. We arc anxious I: .,l1̂  Sl,lucu*nt technical ability and inlot- 
help in this activity. rc*l|Jlr®J for the ¡task, thus making

rr li XT .1 t • . MUHy decisions. Some o f ; these faulty deri-Hyatt: Even though respirators are tt iiav  ̂ r ,,lic- . . .. f tauny ucct
oldest known control measure for protect« H000 ^  V ̂  o iccr

s -  «< « * « 5  .......... ....................

•"Iinactive materials we M ««imnent « »  . Question: \VI, ,i ...
and safety. I i .u  uiu; jr .iu ai. ■.

working with radioactive materials we kim «|oipment was mircha-rd 
we had to have a very high degree of pi# 
lection. Looking at all the respirators  ̂ ^,,s. **me there is a need for better
in ike United Slates and oilier countries t j«*-coiitamed breathing equipment. Innova- 
sec if they would fit, the one thing that ®ws combining lightness and durability with 
have learned that many health and saltf lffa*er capacity would make this type of 
men do not realize is that the half-mu W^tus more efficient. There is a major 
face piece fits well only three out of f<w ^coining in today's self-contained equip- 
men, and not nearly that high a pcrccutif w,,t' *̂ c event the wearer becomes pinned
of women w iMicoiiscmu« fh/»r/» *c *.*• .

AVi-in r :  'Hie use of respirators require! 
rompicte program: knowing the hazard, v 
k'Cliug the prujM r devieo, training the u<t 
supervising ftic use, maintenance, amt turd 
cal surveillance. I feel that the greatest pro/ 
lem involving the use of respirators is p:

.TW j/fçl v/fiz;. W hW

engineering .. m 
methods would m. prove and the umIuIu. 
of respirators would be limited by 
Quite the opposite has uccm ted. c t m 
to lie faced will, more and more c a is >• h-o 
respirators aie necessary. As tlw • -t i- - 
respirators increases, design and iiio-o m ... 
must keep |>acc.

Question: Willi ail yom coiiium i-i . al-.-ot 
air pollution coin|xiunds damaging r. po i 
lory systems, 1 am surprised you del u.q 
condemn the tobacco imlostry.

A newer: As Manager of Health and 
Safety and not far from the Ro-iv, II I’ul 
Cancer Kestareh Ceiitvi, we have lead mu- h 
scientific information (bat our tmml».i >>n> 
killer is cigarette smoking, i'iobably lit, t-- 
six times as many people are killed by * i. ; - 
arctics as by automnbilcs, yet you kin.n lit- 
slaughter on the loads. I will admit I am 
at a loss to know tvby we do so little about 
this source of deliberate air pollution IV. ■ 
haps it ties in with something I read al -au 
six years ago: the author said the strou-.:« I 
force in the world is not the nuclear h-.ml> 
but human inertia; meaning it is (lilliroh io 
change any of us from what uc are. d.-iu--, 
at a particular moment.

Question: Does the National Academy ni 
Sciences sponsor research on respiralm ■■ pn. 
lection devices ?

Ansicer: No, the NAS docs nol. The Na­
tional Academy of Engineering rcc.ulK 
completed a study for the U. S. lltiic.m >.i 
Mines involving both rescue and me. i .1

. ___ _ owumv} |III)IIVV1
» unconscious there is no provision designed 
mo his breathing equipment to automatically 
ml to the atmosphere when the air supply 
i exhausted. Some type of an emergency 
enliitg system is needed. Respiratory cquip- 
aait manufacturers should consider this 
;tob!cm in the design of newer devices.

Question: What is (he best saiislaet-u. 
method of combining prescription sai.t, 
glasses with a full face mask, or lull ,hm 
respiratory protection?

Anstivr: With a hood covering the nh -I 
area, any glasses can he worn. If ncc.hil m 
a full face piece, we suggest they be m..im:..l 
completely inside the face piece.

Question; What is the status of the q, 
proval of agricultural respirators?”

Answer: bur the pa-.I Inn y o is  ( in - d 
Department of Agii.ullmc .lisconiinm-t il.< 
testing of respirators), tin-it has bcui i, m 
The Bureau of Mines in Wadiiugl.-.ii I- . 
the problem under study, and should rend. -
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a decision siiortly on whether the Bureau 
ivii! undertake this additional responsibility. 
For tlie past two years, including today, 
there lias heen tin monitoring oi agriruhoral 
respirators in the United States.

Question: Are panel members advocates 
oi ( 1) strong government laws and rules 
tor industrial uses or respiratory protection, 
or (2 ) oi voluntary use oi respirators in 
industry r

Ans-wer: The panel was polled, and live 
oi the nine voted for option ( 1) iour ior 
option (2 ).

Question: Is the new respirator designed 
for protection against asbestos fibers a suc­
cess ?

Answer: The respirator developed by 
Johns-Manville is presently under field eval­
uation. One cannot answer your question at 
this time. However, the unit is light-weight

and expendable. I understand that the ¡-, i 
cm evaluation study will consider accept 
and level oi protection afforded under re­
conditions. ;

Quest!''u: What will he the actual 
oi the new ZkS.2 code on the use oi. “-'r' ,tors;

Answer: It will be mandatory tor u>-} 
oi respiratory protective devices to carrvp.j 
a comprehensive program, including ¿j.’ , 
mination oi the hazard, selection oi g.- 
proper device, training the wearer, maintkr 
ing the device, and carrying out medical sr 
veiltance, since standard becomes, in tag, 
part oi Federal health and saietv regulatis 
Voluntary consensus standards such as tv. 
are considered to be part ot new indusu. 
health and saietv regulations being in*; 
by Federal agencies such as tiie U. S. Tv 
partment oi Labor.

SAFETY ASPECTS OF NUCLEAR GAUGES
By J. R. COLEMAN

Radiological Protection Officer, National Lead Co., South Amboy, N.J.

Nuclear gauges using radioactive 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 tlie 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 
lional Lead Company instituted a 

fîfûtÇflo evaluate the process control capa- 
bilkiisijof nuclear level and density gauges. 
This! study has resulted in the installation 

liof numerous nuclear measurement and con- 
-.trol-.çystems. Further, this study has estab­
lished) that the radioactive materials asso- 
cii&Jpw rith these systems represent no health

j m

hazard when they are used in conjunct»» 
with appropriate safety procedures.

The Atomic Energy Commission and * 
Agreement State Boards of Health place* 
responsibility for the formulation and *  
plementation of such procedures in * 
hands of the user and evaluate the result 
safety programs via periodic inspection- •

The radiation safety program develop*  ̂
tlie Titanium Pigment Division of Nati^ 
Lead Company is the subject of 
This program has been favorably reccirt“.“ 
the United States Atomic Energy Co®** 
sion, tlie Canadian Atomic Energy ¡-1. 
Board, the Atomic Energy Technical F" 
mittee of the AFL-CIO and has be® • 
by the Prentice-Hall Publishing 
their monthly Personnel Management Am

As is the case with any potentially 
ous material, the characteristics of 
terial must be understood before 
safety measures can be formulated. T® *

will dealportion of this report wm uo- •• , 
characteristics of nuclear radiati°n _ -f, 
basic principles of nuclear gauge» .
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‘ , St. Louis Ih
Ine, Semi-Conductor Lroduel.s Div., l'bocnix, Arizona; Dorn.i.as M. iri 
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Webb, Jr., Safety Manager, Central Research Department, Monsanto Co,

I ..i
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«I Vkmlily J)iv., Union Carbide Corp., ()nk Rdge, Tenu.
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“ ‘Nifoniia, Los Alamos Scientific Lab.,

York, N. Y.; L. E. Plie y. lu . Chief.

, O ia«Sàiia^l^tflt.; M-
, American /Îiiline^, lue . M tnneic’iît c 
¡It, Sajety Engineer, 111 diu-vathmi R.

' " " 3 t ;
- >afv|y Supi i vi;.. 
[ilStlÏAÎtTi tl, Safety
'JR I I KICK,
inwSr-N

l'.iH.IK*
A dniiidsi rai'

Safety Diicttm.
Mex.; Jom i-ti M., ..........  ..I «-.«!/,, . aicx.; josi cu M. D<\l>r)o\. h

Ucf, Health and Safety Otlivc, NASA, Llcdronic Kcscarcli ( citici, ( ambrldfj?, \l .1 - - 
•IM F, Era:, Director, Industrial Hygiene is: Safety, Arguirne N.uinnal I .«In >» alni >. ,\j 

¡fcnne, III. ; I)k. M. M. OiAMHUd.AiN, I’rcsitlcnt, (lla^shoco State Cull, t ila-.l»vi.', N | , 
.Rkkakd Siliu:vj:f Supervisor, Safety i'c imltislnal llygimv, SluU Dcvclupmun ( ,i 
tT-aif) ville, Co J if.
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■ Sciences— Dr. Irving D avis (Chairman), Dir., Health & Medical Research InttiuSi-;
:ioiial Paper Co., Tuxedo Park, N. Y.; W m. W. Joy, Director, Environmental IIoBf :
I icpt., University of Michigan, University Health .Service, Ann Arhor, Mich.; flJi 
Robert D. G \ i ioni), Manager, Marine Products, Heckman Inslnmicnts, Inc., Fiilltrjtjk • ;
Calif.; D«. G. Dhiggs P iiii.i.ii'S, Director, Hcclon, Dickinson Research Center, Ral(i|if •
‘,'n. Carolina; George A. Bodmer, Environmental Control Adininislration, C i n d i w i ^ ■ »  jv ■
, iliio; A ndris Zemvins, Westinghonsc Electric Corp, Research Laboratories, Churdljat—> /| X V  l \  I
Hnro, Pittsburgh, Penn.; Charles Easlev, Safety Engineer, TRW  Systems CmjE* 1 '  '  I
Redondo Hcadi, Calif. n »» -  * ,iNOW TO
.'iVd Scu-nccs — Gari T. Gatwood (Chairman), Manager, Safety, Cambridge EIccM*.
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\ o\v, Texas Instruments, Inc., Dallas, Texas; Frank W. \Vi:ntink, Safely Ei'girrfL/" \  I I I I \ i  I J
Watervliet Arsenal, Walervlict, N. Y .; E. J. Ghatz, Safety Engineer, Chevron R estp itL .j,
Company. Ricliinond, Calif.; D r. Leon Hums, President, Southeastern State Coikjlj.;j n t  
Durant, Okla ; I. W. H il l , Insurance & Safety Director, Texas A & M University£*T
cm, College Slation, Tex.; Robert M. Ryan, Health Physicist, Rennsylcar Poly haR;: . jm a  m  a  M A T i n i l  It I  P  I  rrTU  n n i i n n r n n

; u t c ,  Director of Nuclear Science Engrg., Troy, N. Y.; R ichard F. A ndiif.e, Sr., Stitj*;;.. . J  f l  j l  | |  H A I I U N A L  O A f "  t  I Y  U U i l G n E u S
engineer, U. S. Atomic Energy Comm., Nerv York, N. Y.; M. Chain  Robbins, ; : I l d |  I I I  nrTnRm te. 147« / i-nuonn un rn u  u n rn
agtr. Ind, Hygiene & Safely Engineering, The Hoeing Co, Commercial Airplane W B  _ ■  fl I  I  0CT0BER 20-29, 1970 /  CONRAD HILTON HOTEL, CHICAGO
m-MIIi* Wash.

isory and Nominating — John N. Rùmine (Chairman), Manager, Safety & SccutMi- 
Phillips Petroleum Co, Phillips Research Center, Bartlesville, Okla. ; John R. Lm v  
Chief, Safety Sc Fire Protection Section, Protection & Safety Management BnaiviJ 
Pclhcsdn, Md. ; D. A. P inyan , Chief of (Safety Engineering, Lawrence Radiation b'»! 
oratory. Hazards Control Department, Livermore, Calif. ÿ ;T
.-» Rcprescnlatii'c ■ 
cago, 111. 60611
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MUIIE CONGRESS OATES
: » 0  Oc to be r  2 6 - 2 9  
¡3/1 Oc t o be r  2 5 - 2 8  
1372 Oct .  3 0 -  Nov.  2 
H H  Oct.  29 • No v .  1

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 
in industry, traffic, 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 buying decisions for your company.
This 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 1970.1
Make plans early to attend the 1970 Congress and bring 
the other people in your organization who have safety 
responsibilities. \

N A T I O N A L  S A F E T Y  C O U N C I L
42S NORTH MICHIGAN.AVENUE • CHICAGO, ILLINOIS 60611

Ê  0 0 0 7 3 7 J
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endeavor. Aitotlicr problem often to be en­
countered when any new system is inlro- 
dnreil into :m organization is ont: arising 
fiom political controceisics. These coutio- 
versies may result from jealousies, rivalries, 
etc., between the safely system ami other 
organizational subsystems. This problem is 
not iinruniinon and results primarily because 
of fears that this new system will detract 
from the effectiveness of existing systems. 
The safety administrator must allay this 
fear by clearly indicating how the safety 
system will enable other subsystems to maxi­
mize their effectiveness and contribute more 
to the overall organizational goal. After 
solving these initial problems, the safety 
administrator must work mil a transitional 
plan for muviiig the new system into opera­
tion. He must consider when tire system will 
be placed into operation and should determine 
if it is practical to place the entire system 
into existence at once, or if segments of the 
system should he phased into the picture at 
predetermined intervals. Another considera­
tion concerns developing a plan for pattern­
ing the activity of the safely system’s jmallcr 
subsystems. The administrator must be cer­
tain that the system's goals, objectives, 
strategics, rules for operation, work flow 
procedures, etc., are understood by each 
member of bis system.

Once the system is implemented, it must 
be managed. The administrator mm,t rely 
on basic management practices (eg.,, plan­
ning, executing, and control) to be effective. 
He must be able to survive the dcinajids of 
the future as well as the present. He will 
d>i well In consider alternative ways In ac- 
oiinpli .b his lung range goals ami objpetives 
and weigh these against available resources. 
Projections of this kind will foster (opera- 
tiuual efficiency ami effectiveness.

Uuimale Responsibilities of Safely System
Once designed and made operational, the 

safely system will make efforts lo:
(a) gain and maintain management 

support;
(b) motivate, educate and train organi­

zational personnel;
(c) develop and maintain an accurate 

record system;
(d) establish the duties and responsibilities 

of supervisory and employee personnel
(c) institute a system of accident investi­

gation and reporting;
(I) establish safe work practices;

!i

icnnnce ior vernilo, ^
(I;) mamlnm close liaison with mediali
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(g) provide controls over purchase, ust, 
and maintenance of personal prolcc- .
live cigiipmrul ;

(h) drill..p and illuminili an accurate ' 
record system ;

(t) provide a'program of inspection for :
equipment, vehicles and Imilditigi; ¡i- ,y . . .

(j)  provide a system of preventive main- t 1. «rnl,..|,i>.l.l*Vi re3lll ‘̂,*u,T protective devices arc 
tenance for vehicles ; If "¡C » '< « '"‘1 of controlling

d ia l!  4 ^  !  nu '"»HI» and safely me,,
Soaemlly lcss informed about ||,c selce

RESPIRAT0Rsf|$lLECÌ70N AND TRAINING
fy‘ V c .  HYATT

Alternate Group Leader, Industrial Hygiene Group, Los Alatnos Scientific Laboratory,
Los Alamos, N. M.

„ .......................... . bu .,.m p ic.ss iinorincii anont il>e sclcc-
iiiiits' legal units, and communication¿Bon, applications, and limitations of these 
units’* % ¥devices than about any other particular field

i l l  provide an employee suggestion pro-i.j «in health and safely. It is emphasized that
W  L „ „  a svstcin must be promulgates« .¡.to the control of occupational diseases caused ®'* ; ; . , I _____- ¿InL. ----  •m system »mu ut «»c tomroi oi occupational diseases caused

bv which to draw opinions and ««-.¿j |ky airborne contaminants, primary considcra- 
nisliMiis rc^arm.iK satety Uom should always he given h. |i.rvcnliiiK
•»id' uid file • ■ .j ̂  a,r from becoming contaminated,

jjv ;; There arc many situations in which respi- 
ln Conclusion «« |ntory protective devices arc a must either

Only fundamental concepts of sale y Irr.i fc|qr einergC|,cics or routine use. Personal 
tent design have been discussed here. t fV A  cynspiratciry protective devices arc intended 
consideration is required before J test fc serve as atljimcls lo other coulrol mea-
catt he made to satisfy individual orga ¡iJ|i.j«rej, not as stihstitules for them. However, 
tional requirements. However, it tc af ^JaB lftause a large variety of these devices are 
istratov treats the suggestions as a * - dRtvailablc commercially and may he had on 
of reference from which he can U.* Aort notice and at relatively low cost, such
develop his system and add Ins own per .^.^Kpjuipment is frequently improperly selected, 
inputs, these ideas could lead to e ■,;!a4*asttscd, and abused. All too many select and
safety system  development.^ _ respiratory protective devices on faith,

As a final note, we must be convinced that̂

pr.iC/ioCA* should ........... .
We must also consider that the peogfc<vX ~ 

in the org;mixatfoi) ran make or break 
safety rffnit. It is therefore the respond-¿5 
htlily of the saftiy ndmmislratm* (<i sell (hê My\ \  
oigaiii/afiuu on the pin jxise and benefits ofgfee. 
the program, and solicit its support.
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for'a "safety proBra,Vio^bc”eflM(i"ve7il f ' T ' " *  ^  ^  ^
permeate ail opera! ions within an organir»-^*^n an-l 'vl'c'' *{«>«. '•> ■<« these devices or 
thlfi''Operational effectiveness and safe w o * » ;  «» select and ,we them properly, 
practices should be made synonymous. ■;/!§ l® k"»w this, it ,s necessary to under-

'T‘lluwI the nature and c.xlcnt of the exposure

and the degree of prolvelion needed, as well 
as to lie acquainted will, tbc various types 
id respirators and I heir uses anil limitations. 
The many new and „»usual occupational 
diseases resulting (mm industriat processes 
in the atomic and space age have created a 
demand (or many types of respiratory pro­
tective devices with a very high degree of 
protection ; however, the stale of develop­
ment c*f respiratory prolerlive derires ex­
ceeds the state of tlieir selection and use by 
health and safely personnel, fn fact, the 
stale of knowledge of the performance of 
respiratory devices in relation lo the situa­
tion of use is better than the use that is 
made of them.

The essentials for training in tbc use of 
any respirator arc ( 1) discussion of airborne 
contaminants; ( 2 ) reasons for using respira­
tor; (J)  description of its construclion, 
operating principles and limitations; (-1) 
instiiiclions in procedures for assuring that 
it is in proper working condition; ( 5) in­
struction in fitting and cheeking proper fit; 
(<i) instruct ion in pi opre use and mainte­
nance; and (7) discussion of iinpnrlatirc of 
rarefili reading of labels mi respirator ami 
iliaiiufaelurcr's insti lieliou.

USE OF RESPIRATORS
By WILLIAM II. KEVOIR 
Manager and Chief Engineer,

Respirator Research and Development Laboratory, 
American Optical Corp., SoutUbrulge, Mass.

«!<£..best procctlufcs-jg_jw-cvcnt efTerfivc. In such situali,,,,*, respi,; 
MNUtlOll of li;irmfit) :iir rritifniniti'in*  ̂ __i ............ . . ,liiablion of iiaruilul air contaminants arc 

climiiiaiioi) i,f |TkTcontaminants at lìicir 
teol gcncratìóirdT llaTTednclaiii of the 

... iminant concent ration lo levels snffi- 
|<Wly~low not In ransc^ bodily harm, there6. Deltenrner. Itussell; Mortem Safety Frll*Jily.z-_vv;-r;—— ■ ■ ■ 

lee». 611» piTnilng, Jolm Wlloy A Son», °'v ,l0* h> can
^ ............................. Industrial A « « JMcGraw-Hill Book s arc inapiiticaTO;

...........4 - .does arc
nli 1Ì7<~61 (o junUrl iK'isumuM

Ih iu r  tn  nsin*4 irspu .U iir^, a M tidv in i^t 
1m* in nb*_;»f ll|(- .i'imi;nniii.i|«'’ll ;i|iiHis| ilirrc  
tò dilemime lite nmtirc of (he ln /anl the 
cfTccttvc use <t( U v ^ u a tu is  vv»im»cs the 
cslahlislim ent and operation  o f a j»kiiimtl 
rc s |i ìraI<>ry p ro lcc lion _|nx4{i-amr- ^ 4 (>ro -ptw.yuttu;s «oc mapimcapie, respira lory proird ion _jnxif{i-amr- 'A pro- 

»»PQSMblg^ or not adequately ^r.iin slionitl iih lmlc the fnllmviny, cs^raiial
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p u ls : selection; 11 .tuimg, uvi' , supervision; 
■ h i111(ci 1:11 icc ; storage and issue; .medical snr- 
vcillagcc; ami evaluation. This paper will 
cm ei~the. use of respirators only.

Afler llie proper respirator lias liccii 
selecletl and llie wearer lias licen trained lo 
use it properly, it is essential that the 
wearer lie given an explanation of the 
character anil magnitude of the hazard, the 
principles of nprinliou of the respirator, 
the probable lime that the respirator will 
offer protection, liorv lo recognize faulty 
functioning of the respirator, ami instruc­
tions ol what to do under emergency condi­
tions resulting from his work or by acci­
dental injury lo his respirator.

It sliniilil he reuieiiiliereil that the normal 
oxygen content of atmospheric air at sea 
level pressure is 20.9 per cent by volume. 
The symptoms of anoxia begin In appear 
in hiiiiniis in atmospheric air at sea level 
picssiirr when the oxygen euuleul drops |o 
16 per cent by volume. Thus, an oxygen 
deficiency for humans in atmospheric air at 
sea Icecl pressure exists when the oxygen 
content is less than 16 per cent by volume. 
The adverse effects of an oxygen deficiency 
increase with decreasing atmospheric pres­
sure or increasing altitude.

Whenever possible, respirators d'stctl and 
approved by the U.S. Bureau of Wines or 
respirators tested and listed as acceptable by 
the U.S. Department of Agriculture should 
he used. Sometimes, a respirator user must 
employ a respirator that lias not t'hccii ap­
proved nr listed as acceptable because cither 
the type of respirator he must use is not 
covered try a lest schedule or the hazard 
for which the respirator is to provide pro- 
lection against is not covered by a test 
m liediilc. When this occurs, tin' respirator 
ii-cr must assure himself that the respirator 
manufacturer or another reliable organiza­
tion lias tested the respirator for the in­
tended application and that the respirator 
manufacturer maintains a high standard of 
ipialily control during production.

l-illmil <>j Rexpinilor l'nccfucc
hitting of a respirator facepiece is essen­

tial. Oiten, little attention is given to this 
matter. Difficulty may he experienced in 
fitting a full facepiece if the wearer has 
hollow temples or facial irregularities. A 
satisfactory seal cannot be obtained if spec­

I 9 h 9  X u l l  'Mil/ S a f e t y  ( o iii/ iy .u

tacle temple bars extend under the sealing 
edge of the full facepiece. Systems for 
mounting corrective lenses inside full face- 
pieces arc available ami should he used. The 
corrective lenses should lie mounted in the 
facepiece by a qualified person to insure good 
vision. Wearing of contact lenses with a 
full facepiece should nut he allowed. The 
contact lens prevents air from contacting the 
rumen of the eye anil this hampers cooling 
of the eorttea which can lead to corneal 
damage.

hitting difficulties with a half-mask face- 
piece may he encountered if the wearer has 
a small, heavily jowellcd, or irregular face. 
Missing rear lecth or the absenre of upper 
or lower dent lire's ran cause problems iro 
filling a half-mask faeepirec. It may be' 
necessary to try two or more styles or sizes 
of half-mask facepieces in order lo obtain a 
good fit.

IIcadhamls employed with half-mask fare- 
pieces may consist of a single limp of clastic 
strapping which passes around the head 
cither below the cars or above the ears of 
may consist of two loops of clastic strap- 
ping, one loop passing around (lie head 
below (lie cars and (he other passing around 
the head above the ears. The double loop ; 
headband will give a faccpiccc fit superior1 
to that obtained with a single loop head-; 
baud. The lies! fit of a half-mask facepiece.1 
can he obtained with a double loop head- 
band which is attached to the facepiece at 
four separate points, two points on each : 
side of the faccpiccc. Adjustment of the. 
tension of the upper loop will insure * 
good faccpiccc fit around I lie nose, while.; 
adjustment of the tension of the lower loop 
will result in a good faccpiccc fit around the; 
utotilli amt cliin. 'rite clastic strapping may: 
lie eillier ruhlier or woven elastic braid. I lit 
rubber strap material will last longer than 
the woven elastic braid. However, a strap of ■ 
woven elastic braid will not slip on the ■ 
head as easily as a strap of ruhlier, and ! 
thus a headband using woven elastic hraid ;
may result in a more secure faccpiccc it./
than that provided by a headband using; 
rubber. i

Such conditions as excessive growth of|
hair on the face — sideburns, moustache, tr/j 
heard — will prevent a good facial seal of J 
both a full faccpiccc or a half-inask fact-' 
piece. ?
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Each time a respirator is \\ 
piece must lie carefully fillcil .... _r .
i»K ami vet lie comfortable. 'BSfcjiwffurtt'ff 
proper location of the facepiece on the face 
ami satisfactory adjustment of the tension 
of headband or bead harness straps. Instruc­
tions Riven by the manufacturer should he 
followed to improve fit and comfort.

A recent publication by ilurgvss and Held 
gives comprehensive details for four face­
piece filling lests that may he carried out 
in (lie field.' Isespirator users are nrgcil to 
refer to this article for detailed instructions. 

. A simple positive pressure lest may lie used 
¡1 the respirator contains till inhalation valve 
system. The wearer merely blocks off the 
exhalation valve and gcully exhales into the 
facepiece to create a slight positive pressure. 
The facepiece fit is considered to lie satis­
factory if the positive pressure remains 
within the facepiece without observable leak­
age at the facial scaling area.

Another simple facepiece filling test in­
volves a negative pressure within the face- 
piece. In this test, the inlet part of a filter, 
cartridge, or canister is closed off by cover­
ing with the hand or a breathing tube may 
W squeezed. The wearer then inhales gently 
ami holds his breath for five to ten seconds. 
It the facepiece fit is .satisfactory, the face­
piece will collapse against the face and no 

' • inward leakage of air between the facepiece 
: and the face will he detected.

Another facepiece fitting test involves 
wearing the respirator in an odorous at- 

• Biosphere. This lest ran In? used for sclf- 
. contained breathing apparatus, Imse masks, 

airline respirators, and with air-purifying 
respirators that ran lie rumpped with an 

' organic vapor canister or carlriilgr. Isoamyl 
acetate, commonly called banana oil, is used 

.. to provide: the odor, since its odor call 
easily be detected in a euncenlration as low 

. as one part vapor per million parts of air. 
; A small quantity of isoamyl acetate is 
-poured on a cloth and the cloth is moved 
slowly around the periphery of the fare- 
piece. If the wearer cannot delect the odor 
of isoamyl acetate, lie has a satisfactory 
facepiece lit.

A highly irritant smoke can be employed 
jf l# cheek the facepiece fit of self-contained 

breathing apparatus, hose masks, airline 
i respirators, and air-purifying respirators 

A that are equipped with ultra high efficiency

?■
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particulate filters. In thrfc Irsi, a highly it 

\ ri!,m( smoke is gruel ale<J by a < ntnim-H t.ill) 
'"'available smoke tulib‘ir<inrnn*nl> used in te>t 

ing ventilation systems.- Air is {ormi 
through the tube will» a rubber sipivr/r 
bulb, amt the moisture in tin* air n a n s  with 
(lie material in the IuIh\  treating a «Imse 
wliilc smoke with a particle si/c range of 
0.1 to J microns. Smoke from the tube i> 
directed al lilt* scalili)« *•»Igr t»f tin* faeeph««
I .takahe between llu* (;ur|*i»Tf ami fair i. 
easily delected by iiolirtUK it l it:«I i  nt the 
nose ami tiintat. When tin* lil of a Jiaii- 
mask facepiece is hcini* checked, the ucain 
must Ire cautioned to dose his eyes.
i/.fr of / \ttiuuhtti-Iunut\im t AVx/uVu/oi s 

I‘art ¡culate* removiii)« respirators, cumiiiutdy 
called mechanical tiller t espuators, protect
person-id against iiilialalinri of nonvolatile
airborne particles in the form of dust, fume, 
spray, amt mist. 'I bey «In not piovi«!«: pr«»lce- 
(¡t<u against vapors, i*.a-.r>, or an ii\)i:oi 
deficiency. They sb«»ul«I n«»t be used againd 
volatile partieulates or partienlatrs that hy­
drolyze or decompose to release a noxious 
vapor or gas. These respirators should never 
be used for protection «lutine shot or sand 
blasting operations which involve espusine 
to very high roneeiilralioiis of abrasive 
nml rapidly moving airborne parliYulalcs. 
For stub operations, a special form of an 
airline respirator called an abrasive blasliiu: 
airline respirator should tic utilized. I be 
U.S. Bureau of Mines tests and approves 
particulate — removing respirators against 
various dost, fumes, spiays, and mist«,-1 

A knitted fabric emciin^ for (be peiiplx iy 
of (be facepiece (bat contacts (be face m.hu 
times is employed to ab'oib perspiialion 
and lo pievani irti|ali««ii of Ibe skin uln ii 
ibe respirai««! is wont io I•• «I ulni«»sp|M m . 
or in almosphctcs cuntaimm: cnrinsivc p.o 
initiate. This covering shoitld be used only 
wlicn the respirator is employed against 
coarse dusts and sprays. Usually, ibe covet • 
mg cannot be used in atnmspheies containm-.« 
very small size particles such as fume ut 
mist because those particles may be able P* 
penti mie (be knitted fabric ami enter (be 
interior of the respirator.

The respirator filter may be designed for 
protection against one or move than oik* 
specific type of ait imene pai I uniate — • dttM, 
fume, spray, or mist The idler may employ 
one or more than one fibrous inedia f.,t
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removal of panicles from the inspired air, 
ami the filmms material may lie in the form 
of a circular disc, a folded pad, a corrugated 
cylinder, etc. The fibrous fdter sometimes is 
housed in a rigid container to protect ma­
terial from damage and facilitates attach­
ment of the tiller to the respirator. The 
size, shape, and the fibrous media employed 
in the filter generally depend upon the 
type or types of airborne particulate which 
the filter must protect against. Usually, the 
filters arc replaceable, but in some eases arc 
a |icrni;uicnt part of the respirator. Most 
fillets arc designed to lie used pure and 
linn discarded, while a few fillers arc de­
signed so that they ran lie cleansed and 
reused, kctisoahlc filters may be cleaned by 
brushing or blasting with a jet of com­
pressed air, but never by washing in an 
aqueous solution or organic solvent. Ex­
treme care must be tahen in selecting the 
proper type of filter for the intended opera­
tion.

The respirator filter has a useful service 
life that depends upon its shape, size, fibrous 
material, type of airborne particle, particle 
size, particle com cut i ati.ui, and the activity 
of the respirator user. The bryathiug resist­
ance offered by the filter will''increase pro­
gressively during use as its fibrous material 
becomes plugged with retained particulate, 
anil eventually breathing becomes difficult. 
When this occurs, the respirator wearer 
should leave the contaminated] area and re­
place the plugged filter with a* new filter or 
clean a rcuscablc filter. Small size particles 
plug a filter to a greater degi'cc than large 
size particles. The resistance,'to breathing 
offered liy a filter generally will increase at 
a rapid rate if used in a moist atmosphere. 
The lack of an inhalation valve system in 
a respirator or damage of a respirator’s 
inhalation valve system may cause conden­
sation of moisture present in the exhaled 
nir on the respirator filter and thereby in­
crease the breathing resistance of the filler.

Usually, the respirator fdter becomes more 
eliiiient for retention of particles during its 
use ns the quantity of retained particulate 
increases. However, this may mil always 
he true. The filtering cllnicnry of some types 
of filler materials may lie adversely affected 
by liquid particles.

A wide variety of particulate-removing 
respirators popularly known as nuisance dust 
and nuisance paint spray respirators are
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available. They generally are recommended 
for protection against non-toxic dusts of 
nomtuxic paint sprays. Many industrial 
hygienists and physicians feel that there 
is no such thing as a non-toxic «lust or paint 
spray particulate, since inhaling copious 
quantities of so-called inert particles, es­
pecially for long periods of time, can result 
in adverse physiological clfects. Most of 
these respirators have poor face-fitting 
characteristics. A recent publication by 
Kevoir and Yurgilas shows that nuisance 
dust respirators permit particulate ftciictra- 
linns that are substantially greater Ilian (lie 
pcnel rations allowed hy dust respirators 
approved hy the U S. Ilurcaii of Mines.* 
Unpublished test results obtained in the 
author's laboratory show that the nuisance 
paint spray respirators also permit signifi­
cant penetrations of air-borne particulate 
These nuisance paint spray respirators, of 
course, do not remove organic vapors pres­
ent ill paint sprays from inspired air and 
this can be dangerous. Therefore, nuisance 
dust and nuisance paint spray respirators 
are not recommended for respiratory protec­
tion.
Use of Chemical Cartridge Respirators 

Chemical cartridge respirators consist of 
one or two small cartridge-shaped containers 
of granular adsorbents or catalysts attached 
to a hall-mask facepiece or a full face­
piece. These respirators protect against low 
concentrations of vapors or gases that ate 
not immediately dangerous to life. They do 
lint provide protection against airborne par-. 
lieulale or an oxygen deficiency. At the 
present time, the 1)5. Hurcaii of Mints 
tests and approves chemical cartridge respi­
rators equipped with a half-mask facepiece 
against organic vapors in air with concen­
trations up to I.OIMI parts per million hy 
volume.* The llurrati lias proposed testing 
ami approving these respirators for Ion 
concentrations of various acidic, alkaline, 
and other types of vapors and gases, but it 
may lie another year before such testing 
and approving becomes official.*1 The bureau 
is not considering the testing and approving 
of chemical cartridge respirators equipped 
with full facepieces because of the pos­
sibility of this device being used as a junior 
gas mask in a highly contaminated at- 
mosphcrc which could result in serious in­
jury or even death to the wearer.
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The cartridge of a chemical 
(espirator is designed for remov 
i|iccific vapor or gas, a single 
v.i|Hirs or gases, or a combination 
or more classes of vapors and gases. The 
cartridges may contain one or more adsorb­
ents-or catalysts in the form of grannies or 
pellets for removal of vapors or gases from 
inspired air. Cartridges can vary somewhat 
in the ipiantity of adsorbent or catalyst tln-y 
contain, usually 75 to 21X) cubic eenlimelci s. 
Much care should he taken in choosing the 
correct type of cartridge for the intended 
use.

Chemical cartridge respirators are useful 
for low concentrations of vapors and gases 
that may lie discomforting, irritating, nr 
toxic, but they should not he utilized fur 
protection against conccnlratinns of vapors 
and gases that arc immediately dangerous 
to life. They should not be used against 
gaseous contaminants that lack the warning 
properties of odor or irritation in low, nun- 
Inxic concentrations. Following is a partial 
list of gaseous substances against which 
chemical cartridges should not lie used 
because they may he highly toxic, lack ade­
quate warning proper!ics, or are not readily 
removed from air by adsorbents or catalysts: 
acrolein, acrylonitrile, arsine, boron hydrides, 
carbon dioxide, carbon monoxide, carbonyls, 
cyanogen, dimethyl sulfate, ethyl cyanide, 
Onorine, formaldehyde gas, hydrogen sollidc, 
methyl bromide, methyl chloride, methyl 
iodide, nitrogen oxides, nilromclhauc, pcrcli- 
lorcthanc, phosphine, phosphorus trichloride, 
slibine.

If a gaseous substance is in ilaliug to the 
eyes, a gas-tight goggle must be used with 
a half-mask facepiece type chemical car­
tridge respirator or a chemical cartridge 
respirator equipped with a full facepiece 
should be used. A knitted fabric covering 
(or the periphery of the farcpiccc that con­
tacts the face should not be woni, sìlice 
vapors and gases can penetrate the knitted 
fabric and enter the interior of the face­
piece.

A chemical earl ridge respirator provides 
respiratory protection fur a period of time 
that depends upon (lie type and sire of the 
cartridge or cartridges used, the type of 
vapor or gas, the concentration of the vapor 
or gas, and the activity of the wearer of 
the respirator. Cartridges must he replaced 
when an odor or irritation is d> teclcd.

000741)
'adsorbents ;md CHQIysts an:

;  r>jVObÊ<Îlÿ 'afïccicd l»y moisture.*?! Ims( ;t ctunn 
.Cartridge respirator ppiy be npiipp« d 

with ail inhalation valve system i<> p i.w i.i 
contait of the adsorbent or catalyd in the 
cartridge with the mnisluic present in the 
exhaled air. The service life of eaiiiid^i■- 
employing adsorbents or catalv^ls d«(ii 
mentally aHeelrd by moMme will be icdu .id  
when the respirator is u^ed in a 
humid atmosphere.

The breathing resistance oi a rheum ,d 
cartridge usually does not increase dming 
Use. However, if it does inetease, (his m.»\ 
In: due to a defective inhalation valve ms 
tern, agglomeration of the granular « .m 
trills id the eailtidp.e duo to chemical ic 
action with the vapor or pas, or the picM iio 
of particulate matter in the atniosphctc. t he 
breathing resistance of a chemical cartridge 
may he considered to he too high if tin 
respiialor facepiece distorts inwardly dm in;; 
inhalation or if inhalation becomes dillii uli 

If odor or irritation r>f the vapor or g.»s 
is delected immediately when (lie \\< ot-i 
rulers the contaminated aica, he should 
have the area aod cinch the f;ncpi«>> hi 
ami the tightness ol the connection ol ih< 
cartridge or cartridges to the facepiece It 
the respirator offers a service life of only 
a very few inimités, consideration should he 
given to the use of a more effective device 
such as a gas mash or aiiliuc icspiratoi fm 
protection.

U s r  n/ C o m b in a tio n  P < u liti ih ili-} t,n tin ii» i f 
a n d  C lu 'n tia tl C a r tr id g e  H c \f 'U n/m.i

Combination particulate-removing and 
chemical cartridge respirators offer respira 
lory protection against both airborne panic 
(date and low ennemi rations of vapoi . 
and gases. They may he used for prole, {t.... 
against volatile particulate, that give « >li 
vapoi s or gases and against particulate lli .i 
h>«Mid)/c oi decompose In emit vapoi s m 
gases. The appropriate comments given in 
the sections pertaining to the use of j«.o | i. 
ulate removing rc^ph.itots and nM- ..i 
chemical cartridge lophu lo ts .ippl) n. it., 
combination type ir>piia|ur.

At the present time, the US. Hmm.iii 
of Mines tests and appimes cnmhm.m<Mv 
paitieidalc-rcnmving and chcmhal vaitud;;, 
rcspiiators only again>t a conihm.iii.n. 
of organic vapors in air with < <hh < lit i an><u 
up to 1,0U0 paits per million hy volmu«

and ¿idi;

ut f i o  y  •
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an«t airborne particulate in the form of dust, 
fume spray, and mist (including sprays of 
paint, enamel, and lacquer)/ The Itmcan 
has pmpused testing and approving these 
respirators for combinations of dust, ftmic\ 
spray, and mist plus low concentrations of 
various acidic, alkaline, and other types of 
vapors and gases.0 Until recently, the Agri- 
cutdnnl Bcsearch Service of ll»e ll.S. I)c-
p. nhmttl of Agriculture tested and listed 
as acceptable combination particulate-remov­
ing and chemical cartridge respirators de­
signed to protect against pesticides during 
held handling/ As (tie result of a govern­
mental interagency agreement, the U.S. 
I'.mean of Mines will take over the testing 
and approving of respiratory protective 
devices for protection against pesticides/ It 
may he one or two years before this test 
and approval program of the Bureau be­
comes nDicial.

Respirators with either independently re­
placeable /titers for particulates and chemi­
cal cartridges for vapors and ( gases or 
chemical cartridges with built-in filters arc 
available. Some people prefer the respira­
tors with independently replaceable filters 
and cartridges because they find it more 
economical to replace fillers and cartridges 
separately, depending upon which needs 
replacement. Others use the respirators em­
ploying cartridges with built-in ¡filters, bc- 
c.itiM* they feet lit.it ihoe units »educe the 
vlt.uti i Iwr leakage ut pat I ieulale liiiumd (lie 
Idler due to a poor coimectiou between 
tiller and cartridge. J

( h r  o f  s l i r - t U t r i f y i t t y  A i o u l h p i c t c ' f t t w p i i t i f o r

An air-purifying mouthpiece respirator is 
a compact device (hat can he carried on the 
lia r's body so as to he available fur «pilch 
application if the atmosphere suddenly be­
comes contaminated These respirators arc 
available for protection against airborne 
paniculate, va|>ors, and gases, or combina­
tions of vapor and gases. At this time, the 
U.S. Bureau of Mines tests and approves an 
air-purifying mouthpiece respirator either 
for silf-icscue against carbon monoxide gas 
in air with concent rat ions up to 10,(1011 parts 
per million by volume-' or for protection
ag. dmt «hist, fume, sprav, and mist 3 These 
respirators do not oiler protection against 
an ovygeo deficienc}'. ) he Bureau iioiv is 
proposing that air-purifying mouthpiece 
respirators be tested ami approved for pro­

tection against various organic, acidic, alka­
line, and other vapors and gases, plus 
comhinalioiis of these gaseous contaminants 
and airborne paniculate/

The mouthpiece type respirators usually 
employ a small cartridge-shaped air-purify­
ing element attached to a mouthpiece. How­
ever some of these respirators have a large 
cauUtei type air-purif) ing element attached 
either directly (<• a mouthpiece or con­
nected by means of flexible tube to the 
mouthpiece. In use, the mouthpiece is held 
in the weaver’s mouth, and a separate no« 
clamp is used to close the nostrils which 
means that the wearer breathes through his 
mouth. The mouthpiece respirator may be 
held ready for instant use by being sus­
pended on the chest by means of a neck­
band passing around the wearer’s neck, by 
attachment to the wearer’s hell by means of 
a clip or a carrying pouch, or by being car-, 
ried in a jiockct of the wearer’s garments.

The air-purifying mouthpiece respirator 
may he used for ¡utcmmUut respiratory 
protection against low concentrations of air 
contaminants for short periods of time 
throughout the workday whenever the work 
area becomes contaminated with low con­
centrations of noxious contaminants. An­
other intermittent use of this respirator in­
volves application of (lie respirator to pass 
through a work area having an atmosphere 
containing a |uw concentration of a contami­
nant. t he air pm ifying mouthpiece respira­
tor may tie applied for self-rescue whenever 
(he work atmosphere suddenly becomes pol­
luted with a hazardous concentration of 
contaminant in the self-rescue application, 
the wearer immediately leaves the contami­
nated area, wearing the respirator. Inas­
much as a person cannot detect the udnr o( 
a vapor or gas when breathing through bis 
mouth, I he air-purifying element used
against a gas or vapor in the intcrjttitltRt 
application should he discarded at the end 
of a workday, :md the air-purifying clcmoil 
used against a gas or vapor in the self- 
rescue application should be discarded after 
a single use.

Some air-purifying mouthpiece respirators 
employ an inhalation valve system, while 
others do nut. The u>e of the inhalation 
valve system will protect the nir-pnrifyi»| 
element against moisture by preventing con­
tact of the moisture in the exhaled air with
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A person will» dentures may have dillt- 
cuily in retaining (he mouthpiece respirator 
in (licit* mouth Tims, it is not ntlvisnhle for 
such a person u» use litis type of respirator. 
Some users of air-purifying mouthpiece 
respirators claim dial (hey can employ this 
type of respirator without using a nose 
damp because they have trained themselves 
to breathe only through the mouth. This is 
a dangerous practice and it is not recom­
mended.

as acceptable gas masks designed to p**. 
feet against pesticides applied m die in Id 
during mixing, provided that such tilth .mh. -  
contained suthejent n \)gcii |«i Mippoit in» • 
As uolctl earlier, a leceiil govcihum ul.d in 
feragviiry agreement piovidcs foi flu* I l .‘> 
Ihircau oi Mines to assume the bi.k >.J 
testing and approving gas masks drsigmd 
for protection against pesticides.* Iluwcw r. 
one or two years may pass hclore the 
lhircait's test and approval program heroin« > 
otiiciai.

Use of Cos Minks
A gas mask consists of a large size can­

ister type air-purifying element attached to 
a full facepiece either directly or indirectly 
by means of a flexible tube. When the 
canister is connected to the facepiece hy 
the flexible tube, a carrier harness is em­
ployed to support the canister on die wearer's 
chest or hack A canister may contain one 
or more adsorbents or catalysts in the form 
of granules or pellets to protect against a 
single vapor or gas, a single class of va|K>rs 
of gases, or against a combination of two 
or more classes of vajiors and gases. A can­
ister also tnaŷ  contain a fibrous filter for 
protection against airborne particulate in 
addition to adsorbents or catalysts that pm- 
led against gaseous cnntainiiiaiilH. A gas 
mask may protect against toxic vapors, 
gasc?, and particulate, but it does not pro­
tect against an oxygen deficiency. There­
fore, it cannot he used ill an ntiimsphei e 
that tacks sudicicut oxygen to support human
life.

At die present time, the U S. liureaii of 
Mines tests ami approves gas masks 
equipped with chest-mounted or back- 
mounted minsters against various vapors, 
gases, and particulates.0 Approvals are 
granted for protection against vapors and 
gases in concentrations up to 20,000 parts 
per million by volume and up to 30,000 parts 
per million by volume for ammonia gas. 
Canisters allarbcd directly to the facepiece 
arc smaller in size than the ehest-mounled 
or hack-nmimtcd canisters, and (tie Jhrrcaii 
tines in »t test amt approve gas masks 
fijuipped with the smaller size canisters di­
rectly attached to the facepiece, 'flic lluteaii 
ii considering testing and approving these

Canisters for piolcclioii against vapoi- 
and gases usually are made ill tlnec sizes; 
s t t u t l f ,  containing 2lJ0 to 5011 cubic rente 
meters of adsorbent of catalyst (usuallv 
attached directly to the facepiece and com­
monly called a cliiu-stylc eauistei) ; r v t j u l o r  
or i u t i u s h i t t f ,  containing 1,000 to I,2tl0 cubic 
centimeters of adMubciit or catalyst; amt 
f o r t h '  or s u p e r ,  nmiahiing I.StHI In 2,000 
cubic centimeters of adsorbent or catalyst 
The small or chin-st>lc canisters usually an 
used for protection against vapors .«ml 
gases in air having concent rations not ex ­
ceeding 5,<KK! parts per million hy volume 
The regular or industrial canisters ami th<- 
large or super canisters mav he used for 
protection against vapors and ga^rs in ah 
with coiireutiaiionri m«l »•\itr«lbu: 20,000 
parts per million hy volume or .10.000 p.ni, 
per million hy volume lor ammonia gas. 'll« 
st l vice lives of thr tlillt M ul size < .iiii-.li i , 
containing (lie same iugivdiciils foi lb. 
same atmospheric conditions will he appiosi 
inatelv proportional |n the canister si/c 11 
protection is mpiircd against a siort. 
vapor m gas or a single class <«( cap“» * m 
gases, it is more economical to ntili/<- a 
canister designed specifically for use ag.»ii»s| 
the single hazard than a canister design'd 
for use against a multiple of hazaids A 
large size canister designed to pmieit 
against a combination of airborne p.uiicuhm 
siicl: as dost, fume* spray, inisl, fog, and 
smoke and vajMirs amt gases slit h as «Hg.ur« 
vapors, acidic gases, ammonia, and caibou 
monoxide is known as a T)pe N  t ainsn t 
(sometimes called an all seivhc m oniwt-.tt 
canister), (»as mask «.uii-ttis a ir  «■•i.a 
coded for idcntilh atimi arroiding 1«. ib. 
hazards they protect against ,u
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A canister must be replaced whenever an 
odor or irritation is delected by (tic wearer 
or ii the resistance offered to breathing 
becomes objectionable. The U.S. liurean of 
Mines requires that gas masks for protec­
tion against carbon monoxide gas, including 
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, indicators 
arc in the form of a window panel in the 
side of the canister containing granular 
substance that changes color when the can­
ister ingredient for carbon monoxide is 
exhausted, or in the form of a mechanical 
timer which has an indicating dial or which 
aclicaics an audible to phy.-acal alarm. The 
window panel type indicator also is available 
for a few types of canisters for protection 
against vapors and gases other than carbon 
monoxide gas. The end seals on a canister 
should lie left in place until the canister 
is attached to the gas mask. After a etluisler 
with a mechanical timer is secured to a gas 
mask, it must be replaced as soon as the 
mechanical timer indicates that it has hpen 
in use for the intended service life,1 even 
though it has never been exposed to a 
hazardous atmosphere. After a canister 
containing a built-in window panel inilicator 
is attached to a gas mask, it iniisl he re­
placed whenever the substance behind the 
window changes color, even lliongo the 
canister may never have been applied in a 
coiuamiuatcd atmosphere. The maximum 
lime licit any type of caoixlcr should lie left 
attached In a gas mask is one year. Ismis- 
ters which have been in storage with end 
seals intact foe mute than foue years 
should he discarded. Some gas mask m.mii- 
faclnrcrs dale canisters with the recom­
mended expiration date for canister ttse.

Mechanical damage which distorts a 
canister may result in leakage of a contami­
nant through the canister wall; crushing of 
the granules or pellets into finer particles, 
which increases the breathing resistance of 
the caui-lcr; or channeling of conlaiuiuaiits 
through areas of decreased resistance, which 
reduces the service life of the canister. Cor­
rosion of the canister may result in leak­
age of a hazardous substance through the 
canister wall and thus reduce the canister’s 
useful life Mechanically damaged or cor­
roded canisters should lie replaced.

lVoV Auli.'iid/ Safety CuHijiiSS

The gas mask wearer should enter the 
contaminated area cautiously. If lie delects 
an odor or irritation or if he experiences 
diflicuily in breathing, feels dizzy, or nau­
seated, he should go to an unemiuuniunU'd 
area iuuucdiately without removing the gas 
mask, lie should ascertain the cause of 
failure of (lie device and correct the fault 
licforc returning to the hazardous atmos­
phere.

(•as masks are approved by the U.S. 
Bureau of Mines for use in atmospheres 
immediately hazardous to life, providing 
that the previously mentioned contaminant 
concent rations are not exceeded and provid­
ing that the coiitauiinalcd atmosphere con­
tains Millieanil oxygen to support life, l-'rcsh 
canisters should lie used for pinleclinu in 
atmospheres immediately dangerous to life 
or health. A strict limit should he placed 
on the time period of use of a canister for 
protection against a contaminant that lacks 
adequate warning properties of odor or irri­
tation.

Use of Airline Respirators
A source of compressed air, a compres­

sor or a lank, is used to supply respirable 
air through a small diameter hose to Hie 
wearer of an airline respirator. Using this 
source of breathing air makes the wearer 
independent of the surrounding atmosphere. 
However, this dependence upon an external 
source of air which is not carried by Hie 
nearer means that there arc definite liinita- 
lioiis in regard In the use of an airline 
respirator.

There arc three imxlcs of air How for 
airline respirators: roiilimnnis; demand; 
and pressure-demand. The continuous llovr 
airline respirator supplies air to the respira­
tory inlet covering coiilimiously even when 
the wearer exhales. The demand How air­
line respirator supplies air to the respiratory 
inlet covering only when the wearer inhales, s 
The pressure-demand How airline respirator < 
supplies air to the respiratory inlet covering 
until a predetermined air pressure is estab­
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. Bureau of Mines tests and ap­
proves airlines respirators. '1 The continuous 
How airline respirator is approved for use '!
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with a tight-fitting respiratory inlet 
such as a half-mask facepiece o 
facepiece. The Bureau approves .
respirators equipped with suitable ISSjKjWP 
lory inlet coverings that protect llic head 
and neck against impact and abrasion of 
rebounding particulate occurring in shot or 
sand blasting operations. These airline 
respirators arc known as abrasive blasting 
respirators. The Bureau will not approve an 
airline respirator with a respiratory inlet 
covering wliicli lias a direct nioulb or nose 
connection. The Bureau docs not approve an 
airline respirator which utilizes a complete 
air-supplied suit.

Approved airline respirators may use up 
to 250 feet of small diameter air-supply 
Iiiisc. An approved vouiinuoiis flow airline 
respirator must supply a flow of air not 
less Ilian 115 liters (lour cubic feet) per 
minute to tigbt-fitling and not less Ilian 170 
liters (six cubic feet) per minute to loose- 
fitting respiratory inlet coverings through a 
maximum approved length of air-supply 
hose at the iiiiuiinum approved specified 
air-supply pressure. An approved continuous 
flow airline respirator must supply a flow 
of air not to exceed d25 liters (15 cubic 
(eel) per minute to either a loose-fitting or a 
light-fitting respiratory inlet covering 
through a minimum approved length of air- 
supply hose at the maximum approved 
specified air-supply pressure.

Airline respirators arc approved by the 
Bureau for use in atmospheres containing 
airborne particulate, vapors, ami gases that 
are nut iiiimcdiahly dangerous to life or 
health or from which the wearer eotild 
(scape without the aid of the respirator. 
The reason for this liiuilalinii is that the 
respirator wearer is dependent upon an ex­
ternal sourre of respirable air whirli is 
subject to failure under some conditions 
such as accidental slopping of a compres­
sor, depletion of compressed air in a tank, 
or accidental rupture of the air-supply hose. 
However, the Bureau now' approves a com­
bination airline respirator with an auxiliary 
self-contained air supply earned by the 
nearer for protection in atmospheres im­
mediately hazardous to life or health, in­
cluding an atmosphere with a deficiency of 
oxygen. Also, the Bureau now' approves a 
(oiiiliiiiatinu airline respirator and air-pmi- 
lying respirator, ami the limitations for ap­

plication, of this device afV-alcti rmincd hy 
^  tllcMtpjdicatKiu limitalinns of ¡flic air-pniify- 
'i|nj<‘ port ion of (lie device. |

A recently published paper, of the Joint 
Respirator Committee of the American In­
dustrial Hygiene Association and the 
American Conference of Governmental In­
dustrial Hygienists lists certain procedures 
whirl) must he taken to allow the use 
of airline inspirators ill atmospheres Immrdi 
all ly hazardous to life or health *- This in 
foi itialion was published heeause the Joint 
Respirator Committee recognized that con­
ditions of a routine process or operational 
designs may occasionally preclude the utili­
zation of respirators approved by lire thiteau 
for use in immediately dangerous atmos­
pheres and may diehile the employment u( 
an airline respirator. It is not possible to 
list (lie detailed procedures here. Respirator 
users arc urged to refer to the publication 
for iustnictiiuis.

The airline respirator is considered to be 
the most versatile type of respirator because 
it can lie used against a wide variety of air 
contaminants, both particulate and gaseous, 
with the limitations previously lisleil. Most 
airline respirators arc light in weight, com­
fortable to wear compared to oilier types 
of respirators, offer little or no resistanre 
to breathing, and the llm» of air to the 
respiratory inlet coveting usually provides 
a cooling and refreshing effect An aiilinc 
respirator may be worn for long periods 
of time without appreciable discomfort for 
prolonged work in haznidnus atmosphere

A major disadvantage of tin- aiitiiic les- 
pirator is the trailing air-supply hose, wliicli 
finiifs the travel of the wearer. The (railing 
hose must be arranged so as to iiuiiiuii/e 
kinking, becoming entangled in objects, and 
tripping the wearer. Also, precautions should 
be taken to protect the Imse against damage 
such as cutting, crushing, or burning. An 
armored Imse may be necessary under some 
conditions. Prior to using an airline respira­
tor, the user should always examine the 
air-supply Imse for defects and lest it for 
blockage.

T he pressure-demand (low and the mo 
tiimuos How airline respirators always 
maintain a slight positive pie-sure in (lie 
respiratory inlet covering to prevent imvaid 
leakage of contaminants. Thus, they oth r 
a higher degree of protection than llie dc-
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iii.itiii lion ill vice, which will have a slight 
lug.Hive pitssuic in (he respiratory iulti 
iluring inhalation which could permit an iu- 
wanl leakage of contaminant into the rc>pi- 
/.ilia i inlet covering in case the covering 
is not tiglilly fitted to the wearer's (ace. 
When il is necessary to use a lank of ctim- 
liressnl air, the demand llmv airline respi­
rator is preferred, since it will conserve the 
supply of respirable air to a greater degree 
Ilian the other types of airline respirators. 
I lie pie-sintr-dcniaiiil How device also may 
he used with a lank of compressed air, al­
though it will deplete the air supply at a 
faster rate than the demand How unit. I lie 
constant llmv airline respirator is rceom- 
inriidcd only for use with an air com­
pressor as the source of ro-pirahlc air.

The (ginliiy of the compressed air used 
as breathing air is the responsibility of tiic 
aii line respirator user. I’rceaminns must he 
taken In inline a clean supply of res||irahle 
air is available at the proper pressure and 
in siiliicicnl ipiamity. The U. S. liurc.m of 
Mines slates that the approval of an airline 
respirator is valid only when it is supplied 
with compressed breathing air that meets 
the most recent reipihemcuts of Compressed 
Cos Association Specification (¡7.1 fori Type 
1, Class 1> gaseous air and shall cjnitaiit 
less Ilian five milligrams of oil vapor or 
oil particulates tier cubic meter of air. The 
most recent specification, (¡7.1, was/ pub­
lished in I966.u  Analytical methods which 
may he employed to test the ipiafily yf the 
compressed air arc given in (Ilose specifica­
tions. If tanks of compressed air ar<j pur­
chased for use with airline respirators, the 
purchaser should specify that the vendor 
fit!ic.11 tanks of compressed air meeting the 
n ten in ineil spcci tieal ion.

M.i,| air compressor systems employ iu- 
P.iimUv <lit.loinicalcd pistons for air coiu- 
picssion. Oil and water droplets, scale and 
other foreign particles, and oil vajior may 
he present in the compressed air. These 
i oniaminants can he removed fry' mechanical 
and chemical compressed air filters. This 
Itpe of compressor should he well main­
tained hi prevent it from overheating due to 
excessive friction. An overheated compres­
sor may form harmful amounts of car lion 
moiio\ide gas. The compressor should lie 
equipped with a high temperature actuated 
alarm which warns if the compressor begins 
I.. Micihiat, and a carbon monoxide alarm

which gives a warning that a harmful con- 
iiuliation of caillou uioiniside is prcscill in 
the compressed gas. The compressor manu­
facturer should lie consulted for aid in 
making sure that the compressor w ill supply 
respirable air.

f'erlain types of air compressors which 
may he water lubricated or which may 
utilize iioii-luhricatcd diaphragms, graphite 
rings, or graphite vanes for air compression 
arc available. These compressors are superi­
or to oil lulu iealed compressors in supplying 
respirable air.

The compressor intake should he Incaled 
in an area where the air is clean and im- 
cuiilamiiiatcil. The compressor intake should 
he kepi away from all sources of air con­
tamination iuetiidiug engine exhaust. Chem­
ical and mechanical filters (nr connection 
to the compressor intake arc availaidc. An 
air storage receiver of stiificiciit capacity 
to allow the airline respirator wearer to 
escape from the contaminated area in cast 
of compressor failure is recommended for 
use with the compressor. If |Hissihlc, an air 
compressor separate from that used to sup- 
lily compressed air for industrial cipiipmeut 
is recommended for supplying air to airline 
respirators. This should he considered for 
installation in new operations or where 
major alterations to industrial operations 
justify it.

Couplings for attachment of airline res­
pirators to the source of respirable air 
should lie incompalildc with couplings for 
other gas systems, lo prevent accidental 
connection of airline respirators with sources 
of nou-rcspirahle gases or oxygen. The 
couplings for connecting airline respirators 
to (tie respiraide compressed air sources 
should lie clearly laliethd for ideiilifiealioii. 
ft' more than one aii line respirator is fieing 
inn! siniiill.iiieniisly and their eoiiiieeliiins
lo the compressed air sources arc dose to­
gether, these connections should lie identified 
to eliminate the possibility of a respirator 
wearer disconnecting another wearer's sup­
ply of breathing air. Oxygen should never 
lie used willi airline respirators.

If a tank of compressed air is used as lilt 
source of respirable air, the airline respira­
tor wearer should check the (|iiantity of 
air it contains prior to entering a contami­
nated atmosphere, lie  should make suit 
that the tank contains sullieieiit air for
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lirc.itliing during (lie period tir 
(lirutor will lie cnqiloyctl (or pi

It is important limi the press 
supply air lie maintained nilliin thcV*S^irc 
limits specified for (lie airline respirator. 
Using too low a pressure may lie dangerous 
lircaiisc it may result in supplying an iuade- 
(giatc amount o( air needed for Incathiug 
by tlie respirator wearer or it may result 
in a negative pressure inside tlie respiratory 
inlet covering to permit a significant leakage 
id coni.iiiiiiianls into the covering, 'l oo Itigli 
a pressure may cause discomfort to tlie 
respirator wearer.

Tlie airline respirator contains a ipiiek- 
(liseutiucct coopting tor the air-supply finse 
which is seemed fie smile means to (lie res­
pirator wearer, often liy allaeliinent to a 
belt worn fiy tlie wearer. W I ic ii lliis coupling 
is disconnected, tlie lirealliing tube connected 
to tlie respiratory inlet covering is left open 
In allow (lie wearer to breathe through the 
lube. Also, Ific portion of the coupling at­
tached to the air-supply hose closes tfic 
outlet nl tlie air-supply hose when the 
coupling is disconnected to prevent escape 
of the compressed air. If the sonrcc of com­
pressed air fails while the wearer is in a 
contaminated area, lie disconnects the 
coupling and breathes through the open tube 
while lie quickly leaves the contaminated 
area.

Koise generated internally within an air­
line respirator by the flow of the supply 
air may lie a problem with some airline 
respirators, especially those having respira­
tory inlet coverings that encase the wearer’s 
bead. Kxposurc to high noise levels is not 
only unpleasant but is harmful, since it can 
result in a loss of hearing. The American 
Confcreiu e of I ioveruiiinttal liidusli cd 
Hygienists has proposed a maximum level
Ìnr lir<iiit Ittkfifl MO!SC --> 92
and health s!;i»«J;irds for Fodera I supply 
contracts muter tlie Walsh-Hcalcy Public 
Contracts Act issued by the U.S. Depart­
ment of Labor list maximum pcrmissablc 
noise levels.1*1

Unpublished test results obtained in the 
author's laboratory indicate that some 
commercially available airline respirators 
equipped with hood type respiratory inlet 
coverings generated noise levels ranging 
from 86 d l\/t at the minimum air (low 
permitted by the U. S bureau of Mines to

I ’u b l i i  /:»»/•/(.,. r  SYr/imi

J a  at the T f i a x a i r  (low allowed
bureau Aylirart respirator iimis 

^¡T ^ SftOtUfl *h(‘ careful tfr'&ijfell airline ivspttu- 
tors that do not genei atuik '̂.xre ŝ iriKin.d 
noise, Airline respirator ueaiei.s may hare 
to wear hearing pioleitois for protection 
against noise generated hy external noth  
operations such as grinding, diving. >hot 
Masting, and sand blasting.

(Ist‘ i»/ / / imc Masks
Hose masks are respirators whirli siipplv 

respirable air from an uneoitlaininalol 
source through a strong, large diameter 
Imsc l<* a faerpirec worn by the M*n. Two 
types <if hose masks are available. One type 
fd hose mask einplovs an air blower, eithet 
liand-npcr.iled or niwloi-oprtaled, wlii»h 
pushes respirable air at low pressure through 
the large diameter hose to the faccpicve. 
The blower is designed m* that it permits 
free entrance of air to the hose when the 
blower is not operated. Tims, if the blown' 
fails to operate, the respirator user by ism * 
mal breathing action can inspiir sespiralde 
air through the hose and blower. The 
other type of hose mask does uni have an 
air blower. The normal breathing action ul 
the wearer of the hose mask without blower 
enables him to inspire respirable air from 
the tmeoiiiaminated soiirec through the large 
diameter hose.

I lose masks, will» and without blowers, 
arc tested and approved hy the U. S. bureau 
of Mines*1 'lire llureau approves the hose 
mask with Mower for use in aluiopheie  
¡hiiiiediuiely hazardous 1« * J • I * * «>1 hr .dlh, in 
chiding atmospheres will* an o \ \g < n  de­
ficiency. i lie hose mask w ilhout blow n  is 
approved hy the bureau oidv fo< hm1 io 
harmful atmospheres not imm«dial«l) d-m
I'.ri'His or from whieh 11 •« .«!••* v\i.u«i
could escape without the aid <d the lespiia 
tor. Hose masks *xjmpp«d xv it 1« suitable 
head and neck covering and shielded fan 
piece lens to resist impact and abrasion of 
rebounding particulate are teste«) and ap­
proved by the Hunan for protection nt 
personnel tn shot blasting ami sand Mailing 
operations.

The principle parts of an appmvrd hose 
mask with blower are: a ham!-opetaled or 
motcr-opei ate«l blower dial allows free 
entrance of air to the hose when lire Mower 
is not operated; a strong, huge diameter 
hose having a low »e-d-xl.m*« to aii flow;
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a slrong harness to lie worn liy (he respira­
tor user and to wliicli the hose is attached; 
a lilc line attached to the harness (or rosette 
of the user; and a (till facepiece with both 
an inhalation valve system and an exhala­
tion valve system. The principle parts of 
an approved hose mash without a hlower 
are; a strong, latge diameter hose having 
a low resistance to air Mow; a terminal fit­
ting for the hose which contains means to 
remove foreign matter suspended hi the air 
and means to permit securing the lilting to 
a fixed position; a harness to he worn by 
the respirator user and to which the hose 
is attached; and full facepiece or half-mash 
facepiece with both an inhalation valve sys­
tem ami an exhalation valve system. An 
approved hose mash with hlower may nsc 
air-supply hose up to a maximum length of 
300 feet in multiples of 25 feet. An approved 
hose mash without hlower may use a hose 
up to a length of 75 feet injmultiples of 25 
feet. The large diameter ^dr-supply hose 
must be strong enough to Resist collapsing 
and permanent deformation when a crushing 
force is applied against it. Also, the hose 
must resist attach hv solvents such as 
gasoline. *

Hose mashs may be use<!| for protection 
[or long periods of time, jl'lic hose mask 
with hlower may be used for respiratory 
protection in any hazardous pitinospherc re­
gardless of the type of c(mrcnlralioit of 
contaminant and in an atmosphere with any 
degree of oxygen deficiency! The high de­
gree of respiratory protection offered hy 
the hose mash with hlower makes it suitable 
for nsc ill enclosures and confined spares 
where very high concentrations of contami­
nants as well as oxygen deficiencies may 
exist. I lose mashs w ith blowers arc com­
monly used in lank cleaning operations in 
the petroleum, chemical, food, water, and 
transportation industries ami in underground 
work by public utilities. The hose mash 
without hlower may he used for respiratory 
protection against both paniculate ami gas­
eous contaminants but should not be used 
fur protection in atmospheres immediately 
harmful or having ail oxygen deficiency.

Whenever a hose mash with blower is 
used ill an atmosphere immediately danger­
ous to life or health, at least one suitably 
trained standby man ccpiippcd with adequate 
respiratory protective equipment should be

present in tlic imcoiitaminatcd area for 
emergency rescue of the liosc mask wearer. 
The mobility and area of movement of the 
huso mask wearer is restricted by tire large 
diameter air-supply hose and the wearer 
must emerge from the contaminated area in 
the same wav as lie entered it. The wearer 
miM lake care In prevent damage to the 
hose and to prevent it from becoming caught 
on objects.

Trior to using a lu>se mash, a number 
of precautions should lie taken. It should 
lie assured that the area where the blower 
or terminal end of tlic air-supply hose is 
lurutcd contains clean respirable air. The 
operation of the blower should lie tested. 
The terminal of the air-supply hose of the 
respirator without blower should be firmly 
anchored to a fixed jxiint. The air supply 
hose should he cheeked for defects and 
blockage. Hose connections should lie in­
spected to insure that they arc tight. Check 
for foreign matter in the hose and blower 
by operating the blower for a few minutes. 
Foreign matter may be eliminated by oper­
ating the blower at high speed for several 
minutes. Fnirigit matter in (lie liosc of a 
respirator wdllumt blower may he cheeked 
and eliminated by blowing clean, com­
pressed air through the hose. Inspect (lie 
life line to insure that it is in good condi­
tion and fastened securely to the harness. 
When the liosc mask is being used, precau­
tions must be taken to insure that the air- 
supply liosc is not damaged and that the 
air supplied to the respirator is not con­
taminated by the exhaust from vehicles or 
.any process.

Use of Self-Contained Breathing sipparatus
A self-contained breathing apparatus is 

a respirator which employs a sell-contained 
supply of air, oxygen, or oxygen-generating 
material carried hy the wearer to provide 
him with n respirable atmosphere. All stll- 
coiilaiued breathing apparatus oilers respira­
tory piiiteeliuu to the user against irrcspira- 
Idc vapors, gases, particulates, or combina­
tions thereof, in any concentration and 
against any degree of oxygen deficiency. 
Self-contained breathing apparatus may be 
classified by design into the following classes 
and sub-classes: ( 1) closed-circuit (using 
oxygen only) — Compressed oxygen type; 
Liquid oxygen type; Oxygen-generating 
type; (2 ) open-circuit (using compressed



or liquified air or oxygen)
Pressure-demand type.

Self-contained breathing 
may be classified according to use: ( I )  for 
entry into or escape from oxygen detiiunt 
alinos|ilicrc or irreparable v:i|iois, gases, 
and panicill.lies; (2 ) for escape only from 
oxygen deficient atmospheres or irrespirablc 
va|>ors, gases, and particulates.

The II. S. lliircau id Mines tests and 
approves the various types of self-contained 
breathing apparatus.17 The lluieau approves 
these devices for the periods of lime that 
they will provide respiratory protection 
when the wearer is engaged ill iiinderale 
work activities. Only apparatus classified 
(or fifteen miiuitcs or longer service life is 
approved for entry into and escape from 
a hazardous atmosphere. Only apparatus 
classified for thirty minutes or less service 
life is approved for self-rescue from a haz­
ardous atmosphere. Apparatus classified for 
a service life less than one hour is not 
approved for use in underground mining, 
tunneling, and similar operations except as 
auxiliary erpiipmrut, which means (hat the 
weaver lias ready access to fresh air 
and at least one crew of five or six men 
equipped with approved  self-contained 
breathing apparatus preferably of two hours 
or longer service life is in reserve in an 
area of fresh air. Apparatus classified for 
a service life less than thirty minutes is 
not approved as auxiliary ctpiipinriit.

A coinhinaliou srlf-roiilaiiieil breathing 
apparatus for self-rescue having a service 
life of there or ten minutes and an airline 
respirator is approved for entry into a 
hazardous atmosphere providing that entry 
is made using the air supply of tin- airline 
portion of the device. A roinhuinliini self- 
contained breathing apparatus for self- 
rescue having a service life of fifteen or 
thirty minutes is approved for entry into 
a hazardous atmosphere, proving that entry 
is made using the air supply of the airline 
portion of the device, or providing that not 
more Ilian twenty per cent of the the avail- 
aide sclf-coulniued air supply is used for 
entry.

A closed-circuit self-contained breathing 
apparatus is a device in which the exhaled 
air is rehreathed by the weaier after the 
carbon dioxide in the exhaled air leas been 
removed and the oxygen concent ml ¡on of

f'eu'/rr /wir/dinu s .ii

ic compressed oxu 
closed-circuit m 

pparalns npii.ifi..
High prexMiie •

a cylinder passes through ho 
pressure reducing valve and, in some >1« m 
also |1m • »iif* 1» a low piC"Miir ailniisvii .|| \ .i 
into a breathing hag. I.itpitd u.\)j;ni (». 
a container is toiivcrlcd to low pi is,n 
gaseous oxygen ;tin| passes inlu a l.n .nlu 
hag. The weaier iuliales (i««ui tli< b 
tin«illicit a fill»«' containing a «•lie \\.t\ «it. 
valve connecUd to a facepiece or mom 
piece. I'.xhalcd air passes front (lie iaccpi. 
or mouthpiece, through another lube «• 
tabling a oneway diet U valve, iiilo .1 
laiilei* having a dieiiiieal uhidi itiinn 
the earlion dioxide, and I lieu into the l»i«. .»1 - 
ing hap Oxypen enters the hap cotilimmu 
ly or as the hap deflates to actuate . 
admission valve. The device contains 
pressure relief system ami a manual hypa 
system, and may contain a saliva tia 
The oxygen-generating type closed cinu 
self-contained breathing apparatus oporai 
in the following manner: kxlmlrd air pas 
from the facepiece or mouihpieee llnr.ni 
a tube containing a oneway died; valv 
through a container having a chemical win- 
removes carbon dioxide from the air »1 
which reads with the water vapor in |l 
air to release oxygen. The air uith a i> 
plcinslicd supply of oxygen then passes int 
a breathing hag. The wearer inhales .» 
from the breathing hag through a senn 
tube containing a oneway cheeh valve \du> 
cmiiieds to the facepiece or nioiilhpiri e II 
device contains a piessme relief syslon .>1 
may contain a saliva trap.

An open-circuit self'Contained hi eaihio 
apparatus is a device ¡11 whit It tin* <‘\h.il< 
atr is not iduealhed hot instead is espdh 
to the atmosphere. In the demand type npi 1 
circuit self'Contained breathing appai.itn 
exhaled air passes into the atnmsph« 1 
through a valve in the facepiece or niootl 
piece. The device is cgnipprd with a d- 
maud valve activated upon initiation ..f 0 
lialatiou, wliidt permits the Dow of 11, 
breathing atmosphere from a rout aim 1 . 
compressed or h<|itiiicd oxygen to the f.,,. 
pi<*cc or mouthpiece only during inhai.ilio. 
On exhalation, the pi'esMiic in the t.'mpi,. 
or mouthpiece becomes positive. and (In 
closes the demand valve I he pn'sm« 
demand l\pr appaialu- is dmilar to il
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demand type unit except that it is equipped 
only with a hill facepiece and a small 
positive pressure is maintained in flic face­
piece at all times. Tlic small positive pres­
sure is obtained by means of a spring- 
loaded or balanced demand regulator and 
a balanced exhalation valve. Iloth types of 
devices, except those used for self-rescue, 
employ a band operated bypass system to 
permit the wearer to breathe if the demand 
valve tails. ,

Self-contained breathing apparatus usual­
ly employ a full faeepieee but sometimes a 
mouthpiece and nose dip ate used. Ap­
paratus using compressed or liquified air 
or oxygen, except those used for self-rescue, 
contain a gage visible to (be wearer which 
indicates the remaining gas or liquid. A 
timer, which actuates an alarm, is used 
in the oxygen-generating device, except 
those employed for self-rescue. A remaining 
service life nidiralui or Naming device is 
used by apparatus nlilmtif' compressed air 
or oxygen, except those employed for self- 
rescue.

The U. S. Ilurcau of Mines states that a 
self contained breathing apparatus is ap­
proved only if it supplies respirable breath­
ing gas to the wearer.17 Oxygen, both as a 
compressed gas and as a ¿¡quid, must meet 
the requirements of the United -Slates 
Pharnmcopcia for medical or breathing 
oxygen.,H Compressed am iimsl meet the 
most recent requirements of the Compressed 
(>as Association Commodity Specification 
for Air, (¡-7.1, Type II, (hade l>, liquid 
air.13 The breathing atmosphere supplied 
by the apparatus should never contain less 
than 20.5 per cent by volume of oxygen.

The self'Contained breathing apparatus 
has no limitation in regard to the nature 
of the hazardous atmosphere in which it 
may be worn. It provides complete respira­
tory protection in any concentration of par­
ticulate or gaseous contaminant and in any 
condition of oxygen deficiency. Since (lie 
wearer carries bis own supply of respirable 
atmosphere witfi him, he is independent of 
the surrounding atmosphere. The apparatus 
allows the wearer to move with comparative 
freedom and he is not limited to movement 
in a restricted area. The length of lime 
that a ue.iiii can icuiam in a contaminated 
area depends upon the amount of air or 
oxygen or oxygen-generating material in

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

The chief limitations of self-contained 
breathing apparatus arc high weight, bulki­
ness, limited service life, and the need for 
a high degree of training for both safe 
use and maintenance. The self-contained 
breathing apparatus provides only respira­
tory protection Contaminants that arc irri­
tating or corrosive to (lie skin or which 
readily penetrate the skin and arc absorbed 
he the blood of the circulatory system of 
the bmly require the use of proper pro­
tective clothing in addition to the wearing 
of the apparatus.

Open circuit type self-contained breathing 
apparatus are considered to lie relatively 
inefficient when compared with (he closed- 
circuit type unit since the open-circuit unit 
releases exhaled oxygen to the atmosphere 
instead of being reused.

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

The demand-type self-contained breathing 
apparatus produces a negative pressure in I 
facepiece during inhalation which may per­
mit inward leakage of contaminants into 
the facepiece. The pressure-demand type 
self-contained breathing apparatus maintains 
a positive pressure in the facepiece even 
during inhalation, which prevents inward 
leakage of contaminants into the facepiece.

I bc ambient atmospheric pressure affects 
the service life of open-circuit type self- 
contained breathing apparatus. Increased 
ambient atmospheric pressures mean reduced 
service lives. Doubling the ambient atmos­
pheric pressure nits the service life in half.

Oxygen should never be Used hi self- 
contained breathing apparatus that have pre­
viously employed air. The air might have 
contained a low concentration of oil. When 
oxygen contacts oil, an explosion or fire 
could nrcur. Partly used cylinders or con- 
tamers of compressed air or oxygen of 
liquified air or oxygen should not be kept 
for reuse. Once a cylinder or container has 
been used, even for a short time, it should 
he recharged l«'inu: reuse.

When a person wearing a self-contained 
breathing apparatus cnt?r$ a confined space
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cont'.iiniiif’ a liiglily ha^anli 
he should wear a suitable 
allaclicd life line. At leas 
trained standby man e(|iii|>pi
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alinysphere, l.imin.uit is above (he Threshold 1 mm \ 
Cf^Yvith an or ii an oxygen d$liiciic> exists I 

V^iil^lply llic concentration <KCa?Mt,‘ul"n-lMis 1(1 
- '""billed space is fouriu4lr> he below Tin

omhimcd breathing apparatus should he 
present in an «»contaminated area for emer­
gency rescue of the man in the hazardous 
atmosphere.

Use of Respirators in Ihmtjt'i ous 
Atmospheres

Procedures covering the safe use of res­
pirators in atmospheres immediately dan­
gerous to life or In.dlh encountered in nor­
mal operations or in emergencies should he 
established. Personnel must he llinmiighly 
familiar with these procedures. Whenever a 
respirator is used in an atmosphere immedi­
ately hazardous to life or health, at least 
one suitably trained standby man with a 
self-contained breathing apparatus should he 
present in the nearest uueoulaniiiiated area 
hir emergency rescue. The standby man 
slionld he trained in the methods of resus­
citation. Communications by voice, hand 
siguals, or signal tine should he maintained 
between the respirator user and the standby 
matt. The respirator user! should he equipped 
with a safely harness and line for lifting 
or removing him from the hazardous 
atmosphere. The standby man should he 
provided with the means for summoning 
assistance if an emergency should occur.

the of Respirators in Confined .\p*nes
Confined spaces arc enclosures having 

limited means of egress, such as storage 
tanks, tank cars, process vessels, boilers, 
ducts, sewers, underground utility tunnels, 
pipelines, pits, and tubs. Confined spaces may 
tontnm atmospheres that are immediately 
hazardous to life due to (he presence of 
toxic contaminants or the deficiency of snlli- 
cierd oxygen to support life. Heforc anyone 
is allowed to enter a confined space, tests 
should he carried out to determine the con­
centration of an)' flammable vapor or gas 
prcs:nt, the concentration of any toxic air­
borne particulate, vapor, or gas, and I hr 
nmcctili alioii of ox\gen

Furred validation should he used to keep 
the concentration of a fiammahlc substance 
it a safe limit. A person should not hi* 
jlluivrd |o cuter a routined spaa* without 
wearing adetjnatc respiratory protective 
f]iH|micnt if the concentration of any con-

l.itiiil Values ami sufficient oxygen o j 
cut, the safest pioecdure is to eon-a 
ventilate the enclosure and to cootim 
monitor (tie concentration of ront.umn 
and oxygen concentration if pcrs.am« J 
to work in the enclosure uillmiM u«.i. 
respiratory protective devices. A irpm il'  
type respiratory pjolcrlivc devices m.o 
worn hy personnel hi a confined sp.,«. 
tests indicate (hat the aluiospheie in lh< 
closure contains Mitlirieiil oxygen lo siipi 
life and if the com nutation of air u-ui > 
Hauls is below levels of immediate dm 
to life or health. While personnel n. .. 
air-purifying t>pe respirators aic m 
cnelosed space, the atmosphere in the sj 
should lie conliuui.nsfv monitored H i- 
indieate (hat the enclosure eoutaius a < 
lamijiaul eomviilialiou that is immedi.K 
hazarduiis to lite or health or has an o \ \ .  
deficiency, then pet sound who ate topn 
to enter the enclosure should wear am 
Ibe following types of respirators: s. 
contained breathing apparatus, ho-c in 
with blower, combination afiliuc i i -|hi, 
and self-rescue type self-contained ho.i 
ing apparatus. 'I he best safely pia- i 
would he only to piimit people u«.n 
self-contained hrea thing app.o alio. h
mask with blower, or eoinhinaliou .nil 
respirator and sd f  - n ,ia,w  I > (*«- self i-.ui.n, 
hiealhiitg uppatulus to i nlri a < • -<«I.. 
space.

Use of Respirators in l.ou* and 
! iiifh 7Vm/vru/nre.v

l.ow temperatures will result in ('•>:>> 
of I Ik* leos in a full fact pine h) (hr in­
line in (he exhaled air. Coating the in .
surface of (lie lens with an atdifog <«. 
pound will prevent fogging al low tempt < 
lures approaching S Z °  [•' hut severe fnj-r , 
may occur at temperatures below 0 1 I 
facepieces arc available with nose cups il 
direct (tie m oist exhaled air llooiuh i 
exhalation valve without coiil.uiiug the |< 
and should provide salisfac'lot y w em  
temperatures as low as -.10° l; At \ cm I 
leutpetalures, tin* e\halati<m vah» <■! 
respirator may ftrr /e  -»pin due (o tic-can 
Dry respirable air should he lord u»th 
airline icspiiatoi and self contained hu u



)

ing apparatus that employ air when these 
devices are utilized at low temperatures.

A person working in an ana of high 
temperature is under stress. Additional 
stress due to the wearing of a respirator 
should hr uiiuimized hy selecting and using 
a respirator of minimum weight and low 
hrealhing resistance. Airline respirators arc 
recommended for use in high temperature 
areas.

Skin Protection
Respirators protect only the respiratory 

systems against air contaminants. Some 
contaminants are very irritating or corrosive 
to the skin and may produce painful hums. 
Other contaminants arc capable of pene­
trating the skill and then are absorbed by 
the blood, producing serious injury and 
possibly death. If the respirator wearer is 
exposed to such contaminants, lie should 
wear protective clothing made of imperme­
able material along with the respirator. For 
such exposure, an air-supplied suit of suit­
able design and material should be con­
sidered for use. ;

/yoV A 'lifim iii/ S w /(/y  ( t t n t / t i ’W
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Among other services to the tuiuiug, min- drawings and specifications which serve as a 

♦till, and allied iiulii«irtVc «1.» M e  -------1 - r *'

- ( ----------- '  -****'*'• ••••</ v v iu i l l  ««SflMtlUlitll

riuormalion from the published testini; andFlMrK...I_I__I. • t • °liT'Atinoaphercs Immediately •}*í¡¡J¡BL.. —-    ...   „
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record of the device tested ami approved, 
¡mil hy the manufacturer's lest data. The 
latter data prove that the applicant has 
performed or bail performed for him the 
same tests which will be made hy the Bureau, 
and serve as an indication that he will be 
able to control the quality of his respirator.

When the Bureau is satisfied that its pre­
liminary requirements arc met, it accepts the 
respirator for extensive and exhaustive tests 
to prove the suitability of the device. These 
tests, and the requirements oil which they 
arc based, insure reliable respirator perform­
ance. Only rarely ate design requirements 
incorporated in the Bureau’s schedules, since 
such requirements tend to restrict devclop-Huolotte 1̂969. au' jBT ” .........—  • such requirements tend to restrict dcvclop-

13 “Commodify Specification d ¿‘at ^*e Bureau currently is expanding its ment and improvement in respirator design 
' Specification G-Ttj“ york* City, 196«' -Ktepirator testing and approval program and and function.

aoclatlon. inc.» Limit V*JU® iffth making improvements in its basic testing
14 Noffi’“S America« * © ■ • * « • .  The program expansion and

soclutioii J o u r n a l ,  o ' JSdanges arc described briefly in this article.
¡SXs-Sm-» 101« .1 - n..™----- r *r:----.— . - ■

g jggg ■•■m.nangcs arc described briefly in this article.
15 -What Do You ^ n2*,0mb°New»!aChloS#b'Since 1918, the Bureau of Mines has tested 

In 0 vS|r ’lW° 3. ¿09 ’ . . i f * *  aPP^ved oxygen breathing apparatus
, ,  ro-soi’ safety mid I}®“'!*’ r«fr3S^>mine rescue operations. The first respira-

¿ C H r  WafZ'gton DC Vil. approval schedule. No. 13. for self-wr »«««•«• apitiuhii miicuiiic, ivo. 1J, lor sell*
S?Pi96?r' 08 , breathing apparatus, was issued

17. Schedule 13B. SS'J^o^of^Mlne», i l » « f  March 1919. Schedule 14. for gas masks, 
Aiiparutns^US also issued in 1919. The Bureau was

.„ TU„ Pharmacopeia of t )« «¡Jlltieqiicnlly asked to expand its approval
18 Vi a ,aorta 17.hE.IH Mack Prlntlnl (<J |(tc||h|c 1)|||cr (|(.viccs. Schedule

tMiatuii. 1 cun., ■ ' jIUor siipplied-air lespiiiilors mid Schedule
ill (or dust, lume, and mist respirators, were 
I M  in 1934. Schedule 23, for clicmical- 
[ortridge respirators, appeared in I9M. Now, 
jb 1969 and 1970, the Bureau is again cx- 
Jpnding Us respirator approval program.

000741)

Current revisions of the Bureau's respira­
tor approval schedules are as follows: Sched­
ule 13l£—Self-Contained Breathing Appara­
tus; Schedule I4K—Gas Masks; Schedule 
I9B and Amendments—Supplicd-Air Respi­
rators; Schedule 21B and Amendments— 
Dust, Fume, and Mist Respirators; Schedule 
2JB—Chemical-Cartridge Respirators. Copies 
o( these schedules may lie obtained from 
(lie Bureau of Mines, I'nldicatioiis lli-lrihu- 
tiou Seel it hi, rillshmgli, I‘a.

When approval lexis ;oe salistaeluiy, the 
Bureau issues a certificate of approval to the 
applicant. This permits him to sell his res­
pirator us bring approved hy the Bureau of 
M hies. It :i!m> obligates him to adhere to

. .  ...... ..........  the »(»proved drawings and specifications in
. :lWtr the authority of these approval production. To permit the inaimfacturcr to 
iijfcdules or their revisions, the Bureau tests improve his product, or make changes re­
ad approves or rejects devices that are sub- quired by production, the Bureau will retest

‘ ‘ a revised device. If the changes are satis­
factory, an extension of approval is issued 
to cover them. The maiiulaclurer, however, 
must not make the change until it is ap­
proved by (lie Bureau of Mines.

u n is  ««IV OIIU-

Med to it by responsible applicants. The

I
njective “responsible" is important. After 
Mtoval, the applicant (usually tiic iitaiiu- 
fcuttr) is held responsible for the quality 
^tke approved respirator. It is not un- 
*T»I (or respirators to lie used daily under 

srdous or emergency conditions.
I. Each new respirator must be accompanied 
hM fo to cover testing cosis, by complete

To help the user ascertain that a device 
is approved by the Ihircaii, the manufacturer 
is authorized to affix an approval label on 
each respirator. This label dcsoibrs the
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'¿•jGuokCE E. Aro, Frederick l i .  Deli:, Kohi;

— W illiam Bryson (Chairman) 

li W hite (Chairman)

ERT L. Muori:

^ m r y U l c  M e m b e r s  — R. J. Heheey. C  fc| Ca|||1 ,

Fi I ioni ito. S M, |v(,
Roiilki A. W icniii li.

T iS  N. bili bl:; in

Hr»ii/nim ( iii/iiiniltV- • Donai.u \\'. Dodson, (Coordinator); Co-Chairman: IIkNHY V.Cli' 
vii.l (Building), Howard S. Latham (Heavy), I’im.ii* A. H avey (Highway), Dili! 
Nvntuc (Specially). |

I
Membership Committee — G. Â. Mooiti; Chainnau), L. i'REin, N. J. JIvNEK, W. R. 

dee, H. J. McRae, A. L. S chmuiii., G. W. W asherman

Newsletter Committee— Robert P eterson (lldlior)

I

11 cm! ¡It Committee — Ci.are B Schwartz, R. N. (Chairman), Lmploycrs Mutual:* of Vìe 
sau, River Foresi, III.; Janet Larson, R. N. Construction Nurse, G. Iv. Ncwbcfj C» 
i-iriictioii Co, Chicago, I!! ; Frances Jtivri 1*ation, Registered Nurse. Millsop* . 
Daisy, Tain.; P atricia B. Yandlee, Regional Sal. Ollice Asst., U. S. Dept, oi ft |  
Interior, Bur. of Rcclainalion. Region t, Boise, Id.ilio

/ ( . . ù t l f i / l  {  o i l t l l i i i i i ,  \  I K N u N  A .  N l K W f M  ( i l l . l ò f f i . m )

Public Relations Committee— H unter P. W harton (Chairman)

Training Committee — \V. L. H air.rove .(Chainnau) p  0(J(J7dH
l ìf/ isuûf /¡ids Committee ■— A R. Ki.asmak (Chairman)
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in/ Cluni man— fD.uiii [. Daki.ini'., Diitclnr of General Safely, Canadian Forni 
1 Icaihiuariei s, Department of National Defence, Ottawa, Out., Canada

I ' i c e  C e n c i a i  C h a i r m a n - f  W arren I. I Iansom, Safety Engineer II, Milwaukee, Wij.
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iiiiViuir; ana o jc ih i-jto ~ .... ......... - ■ ,
nan), Director of Safely and Training, Comity of Los Alamos, Los Alamos,
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eEihjmeering Committee — John F. N imick (Vice Chairman), Department of labor and 
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iJStinbcrsliip Committee—Robert A. Beaumont (Vice Chairman), Supervisor, Safety 
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(aaciations Committee — John L. Gun.mautin (Vice Chairman), Safety Director, Stale 
of Connecticut, Dept, of Transportation, State Highway Dept., Wclfieisfield. Cuou ;

■ Anthony J. Magi.ione (Committeeman), Environmental Prot. Admin, Dept, of Water
. ¡ Resources, Neiv York, N. Y .; A mos M. D eatheraoe (Committeeman), Safely Officer, 

j-a'i fkf.u Tvimt.F.n, Safety Supervisor, Arizona Ht|fc ^  City of Daytona Beach, Fla. ,
* - -J.

tfbtislics Committee — H arold M. Gordon (Vice Chairman), Safety Officer, District of  
ii| l ie Safely Director, National Disposal Contracted Columbia Government, Washington, D. C.; A t S. H aase (Conimitlccman), Public 
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6ii), Safely Director, New Mexico Stale Highway Dept., Santa Fe, N. M.; J o n s •
1*1111 .l.it*s (1964-65), District Engineer, Va. Dept, of Highways, Lynchburg, VityfuiifoMf Sccreta
( ...................................  -

iupervisor, City of Seattle Isugmccrmg uepr , jeame, wasn., »»,■,.», .. ______________________________
iii), Safety Director, New Mexico Stale Highway Dept., Santa Fe, N. M.; Jolts lie'. " w »«,«
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W arrem D. W ilt (1948-50), Safety Engineer, City of Detroit, Detroit, Mich. e 11 eci,,al1)-
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Control Service Corporation, Chicago, III. of F ' j(
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» - *    " v ,  T c -  11igliwav Depart..... .. Austin, Texas Y ^ C ^ N . 'V * " Sslsl'’‘"



D iv is io n —*Gi:uAf.t> D.
; ♦ U ai«mH M. (»<hu*ìn (C

, ( Hy <n ILtllini*/ii\ Hallimoi

')

,n Hu k  (C lu in iu n)  ; *\VaMM iw-u 
ümtmitleemmi) ; J. Paui. Bwd

, M<

ft
— ’ \Vakhi:n I. H ansom (Cli.iirm.ui) .  .
Safely Coordinator, Pennsylvania Dept, of IlighwlJV 

Section, Harrisburg, l ’a .; ’ Ai l io n T vhoi.icr (Conimitlw-
I C. D imavai.i. (Coininitlccinan), So* *; 

Austin, Tex. Ü

Refuse Colliditi» & D ù cu ti  
D. W ii.t ( Commi t leonini)
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Training Administrator, City of Miami, Fla.; Region V—(Ohio, Indiana, Illinois, Mid* 
g.ui, Wisconsin and Ontario) *l\imi:ivT A. Bkaumont; Region VI—(Minnesota, Kori 
Dakota, South Dakota, Iowa,-Nebraska. Missouri, Kansas and Manitoba) Wayne Wa 
son. Safety (\»ut dtua(or. Iowa State Highway f  <>uimi>sioo, Ames, Iowa; Region VII- 
( Oklahoma. Texas. New Mexico and A n/m u) Cl..uci..N< i: A. jiNKS, Salely l*-i)gitlcî . 
Oklahoma Department of Highways, Oklahoma City, Okla.; Region 
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['TOE CONGRESS OATES

tSIU O c t o b e r  2 6 - 2 9  
13)1 O c t o b e r  2 5 - 2 8  
1»)2 Oc t .  3 0 -  Nov.  2 
1313 Oct .  29  - N o v .  1

NATIONAL SAFETY CONGRESS
OCTOBER 26-23, 1370 / CONRAD HILTON HOTEL, 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 m eet other safety people, 
with the sam e problems and responsibilitiesasyourself. 
You can exchange views and ideas on accident preven­
tion, health, hygiene, and fire prevention . . .  on safety  
In industry, traffic, school, at home and on the farm.

Yott can se e  the largest of all safety equipm ent exhibits 
at the C ongress. . .  an opportunity for you to m ake well- 
infoj-med buying decisions for your company.

This four-day educational program, planned and pre­
sented  by the National Safety Council, can be y o u r  
m ost thought-provoking, most worthwhile safely  ex p e ­
rience in 1970.

I
Make plans early to attend the 1970Congress and bring 
the other people in your organization who have safety  
responsibilities.

N A T I O N A L '  S A F E T Y  C
425 NORTH MICHIGAN A V EN (JE__^ _£H IC A |fl^ l|, N  C  I L

IOIS 60611

000750 u
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General Chairman — A lan Reed, Manager, Product Engineering, Daniel Woodhead Gy

)

'T:'
Qf-Tht-Job S a fe ly  Committee — Robert Mvles (Chairman), Safety Diiecto . „olor Tube 

Div., Motorola, Inc., Franklin Park, III.; R. U. Baikie (Vice Cliairman), Dept. Chivi.

f ;. industrial Relations & Training, Western Electric Co., Oklahoma City, Okla.; W illiam
5.; R. Billett (Vicc-Cliairinan), Safety Dir., F'rigidaire Div., General Motors Corn., Dav­ie ton, Ohio

Vrtiuci Sa fety  Committee — R ichard S. W m m .i; (Cliairman), Mgr., Safety & Hygiene.
IB M  Corp, Coinpoiicnts Div., East Pislikill Facility, Hopewell Junction, N. Y .; Jons 

. F. Hessman (Vice Chairman), Staff Engineer, Electronic Industries Assn, Washing - 
ton, D. C.; Charles E. Koegler, National Accounts Coordinator, Pyrotronics, Inc , 
White Plains, N. J.; L. E. Lafehr, Managing Director, International Assoc, of Elc. hi-

f i  cal Inspectors, Chicago, III.; Robert D. Maiion, Safety Dir., Collins Radio Co.. Ccl.n fit'Rapids, Iowa
I

Northbrook, 111.

1st Vice Chairman — } . W. Looter, Safety Dir., National Cash Register Co.. Dayton, Ohl»

Range Wanning Committee — 11. 11. T urney (Chairman), Corp. Safely M r, Texas 
V .I ',‘ fa»(rumculs lite, Dallas, Tex.; Myron L. M iller, Westinghouse Electric (Retired), Rt 

ÌLI, Trafford, Pa.; H . A. P erkins, Chief of H m Iii, l  c  .r e —. «*■
V ine IU.IH«.-----s u  . » » > > •

2nd Vice Chairman — George II. Pope, Managing Engineer, Casualty & Chemical IIaiat¿.*£ 
Dtpt., Underwriters' Laboratories, Northbrook, III '

Int-, Balt imore," 'S t ;e __ u , •

Sferrino* ~ H. A. P erkins, Chief of 
timore, Md.

Afcinl'. ( a/ii'p Cnmmili.v— 11. T. King, (Chairman), Safety Director, Charles It inning CaS 
Div. of Addressograpli-Multigraph Corp., Mt. Prospect, III.; Lee: Ba nik , Safety Superp 
rear, Teletype Corp, Skokie. III.; R. I. 0>li-:s, Mgr.-Safely, A. II. Dick Co., Nile», It, 
\ tn m iiv  I.mvkmr  Engineer, Union, Dickinson ami Co., Raleigh, N. C.; j.MVKtsU' 
/Cci-EKNiCfC, Safety Director, U. S. Industries, Inc, New' York, N. Y. ¿  ÌNu itesio e; f.H ’ A* P e rk in s ; 1965-66 — /  a  W  ...........» •«>*»■

l'T¿Jíb.'. A»/ 68 — B. B. T urney; ioao *n n I  ^  I%6-6/

phone & Electronics Corp, New York, N. x.; v, »»»,. ..............  , —  ratal;
Manager, Loss Prevention, Automatic Electric Co, Norlhlakc, 111. ; A. J. ClaUSEK, Mu>._ , 
ayer, Health Sr Safety, General Electric Co. Rome, Ga. ; W. G. Moorhead Adm, Sii*,*:;
& Health Dept, AMP, Harrisburg, Pa.

.V.Tc‘¡tetter Committee — C harles L. V ictor (Chairman), Div. Mgr. of Safety & Hoft.
Fairchild Semiconductor, Mountain View, Calif.; E uwakii B urk (Vice Chaimua).
Safety Adm inistrator, Control Data, hi. S. 33, Minneapolis, Minn.

‘¡Í
Research and Engineering Com m ittee— Howarii P. M iciikneii (Chairman), Mgr.'of .’

F.iiKÍnccring Sr Safety Regulations Dept, National Electric Mfgrs. Assn, New YaWf 
N Y. ; Jack Cos' iva v (Vice Cliainn.ui), Safely Director. Sylvania Electric Corp, Ba {

................... ■ i*'*., i. l-'i.'rtH)lii.i:«.

Program Committee - -A. F. Cichy (Chairman), Loss Prevention M gr, General. 
Corp, New York, N. Y.; C. W m. W alters (Vice Clwiraial;

— • -  *t__,ll.l„ ni . a i  Clauser, Mu.,
[¡Ostaseli
t* I

ifi'Corp, Warren,
>| Insurance o f W ¡

.. ........... — , . . . o...i| ;u uh m  i s i cc inc  ( R e t i r e d ) ,  Rt.
’a.; H. A. Perkins, Chief of Health Sr Saf. Sect, Western Electric Co, 
c, Md.; J. A. Walbiion, Saf. Supvr, Packard Elec. Div, General Mulm*
i, Ohio; R. E. W hiteside, Manager, Safely &  Health Services, Employcis 
Vatisau, River Forest, III.

'«• ---  » * ' .

Health & Saf. Sect, Western Electric Co, Inc, M e  °  C h ic a d  m m i F * '  lmhtStriai Dtpt ' Na,io,,',J Safety Council
m

\tstl General Chairm en— 1947-49— E. K. Tayi.oii; *1949-50— IL It. I H u m s ; 1950-51 - 
UM. R BiANCAHDt; 1951-52 — C. N. Fogg; 1952-53 — J. M. T hahsuf.; 1953 54 — M. J, 
.y Killer; 1954-55 — J. A. Edmonds; 1955 56— J. J. Lawler; 1956-57— C. F. Sciii.ui.ri « ; 
&19S7-S8 — E. E. Giani art; .1958-59 — G. W. lin en ;  1959-60— W. F. McCm sru.v ; 

. 4.*1960-61 — lì. J. T urton; 1961-62— G. MacDonald; 1962-63 — G. R. Sm ith ; 1963-64 
C. P erecov; 1964-65 — H. A. P er k ins; 1965-66 — J. A. W al

“ 1968-69— B. B. T urney

Engineering S: Safety Ivcguiaiious i .................. .......
M Y .; J ack Cox wav (V ue Cliairnian), Safety Dircrtor, Sylvania Electric Corp, Ea. jj.' , 
li.mk Tube Div , Fmp.n lum. I'.i ; |-"hi n I'lmim lu i u. Saf.lv  I'ngiiirei, I II ill (■« r  
{iciscfits Div, Ivitst I’j.dikli! I'kuit J If.’jivwcH N V.) !>«k Kvni^ Mgr. •Saifif-ljl
Security, Ampex Corporation, Redwood City, (.alii ; R ichard S. Syc, Staff lnijmf*. 
Switching Equipment Div, General Telephone ft Electronic C orp, New York, N. V. j(

i
Education and Training C o m m ittee - it. E. W iiitesiuk (Chaiiiuau), Manager, Said)li 

Health Services, Employers Insurance of Wausau, River Forest, HI.; B, L. Waif '»■'• 
(Vice Chairman), Asst, to Insurance Mgr, SCM Corp, New York, N. Y.; WalthW 
Bu  sk, Safety Advisor, Xerox Corp, Webster, N. Y.; J av W. B eaver, Corp.
Security & Safety, Fairchild Camera & Instrument Corp, Mountain View, Calif.; SjjqtjV- 
r.tsE Skorui-a, M gr, of Safety & Plant Protection, "
G'onp, Chicago, 111
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Bell &. Howell, Photo Profit;/
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omitted. The grip strength of older men ivas 
better when they ale a basic breakfast. You 
will notice I said a basic breakfast. Research 
has shown that a basic breakfast is more 
conducive to efficiency in the morning hours 
than is a heavy breakfast.

Smoking is one habit we have been urged 
(o break by (lie government because of the 
cancer scare. Another reason for fork lift 
operators and all of us who drive cars to 
hear in mind was pointed out by Dr. Mitchcl 
R. Zavon, Assistant Commissioner of Health, 
Cincinnati, Ohio, at the National Safety 
Congress in 1965: "Cigarette smoking re­
duces night vision 10 to 15 per cent because 
it lowers metabolism.” In normally darker 
plant areas, we need as good a vision as 
jHjssihlc. This is another important thing

1%'J . til Safety Cuwjress
to keep in mind when you climb on your)) 
truck or in your car and light a cigarette 
There arc other hazards involved with 
smoking while driving; the hot falling ask 
can distract our attention, and the meant 
to light the cigarette can be a headache. 
There arc several reasons why if would pir 
to give up smoking.

If we were starting out on a long trip j  
w ith our families, I'm certain one of the if 
prerequisites would he a good night’s sleep ' 
T herefore, docs it not hold true to start a 
day’s w ork equally rested?

In summation, for driver responsibility... 
learn yotir job, obey the law, be alert, an4”M 
most important, lake care of yourself. DrivtJ 
as though your family and loved ones ateijf 
riding with you. S«

Grncrul Chairman—A niikkw O resick, PPG Industries, Inc., Winks 5, Ford l ity. ) ’ 

first Yicr-Chairman—11. Ci.ark U niiekwooii, PPG Industries, Inc., 1‘itlshurgh, I'a

OFFICERS OF THE
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NATIONAL SAFETY COUNCIL 1969-70

Ottoni Ciee-C/iiiinium- 
Nashville, Temi.

•K. M. T hompson, Tord Motor Company, .Ya-diviHy G la u  Tl.im.

iw /nry—Charles B. R eagan, Ball Corporation, Mundo, 1ml

Xtuisleller Editor—Dunai.u D. H ouiis, Anchor Hocking Glass Corp., Caucasici, Olii..;
H. James D. S ha n no n , Ford Motor Company, Glass Division, Dearborn, Mich.
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•'r jJViiprimi Committee—R ichard J. Rkii.i.Y (Chairman), PPG Industries, Inc., Tiitslmrgh, Ta , 
’John J. Long, l ’I’G Industries, Inc., Works No. 7, Cumberland, Md ; Don I Mucin .. 

'S  Owens-Illinois, Inc., Fiant No. 7, Alton, III.

■•-m'flaitth Committee—*W. G. H azard (Ch airman), Owens-Illinois, Inc., Toledo, Ohio; 
v *  Jorge H ernandkz-Os u n a , Aceton Social Rrgiomontana, Mnntcrrry, X l . ,  M»\i- •. 
,1® • Sam D. F ithian , Owens-Illinois, Inc., Flaut No. 9, Slrealnr, III

" Eo/meering Committee—’John V. S kkniiam. (Cliairman), Harbis.m-Walker Refract.-lit 
Co., i’ittshiirgli. Pa.; R. E. Sourwine, P I’G Industries, Inc., Pittsburgh, Pa. ; * ■ > < >

■;> L Butler, Ball Corporation, Miincic, lnd.

j¥«iim /iip Committee—H oward W augh (Chairman), Anchor Huckiug Corp., l-ainu-i.. 
-Ohio; Howard Baker, Pittsburgh Corning Corp., Port Allegany, Pa.; C harles Krau  i , 
s.PI’G Industries, Inc., Clarksburg, W. Va.

"t-ét-Job Committee—Charles R. H aines (Chairman), PPG Industries, Inc., Mt. Vu 
; non, Ohio ; Eari. K arr, Anchor Hocking Corp., 1955 Delanv Rd., Gurnee, 111

bjsniiip Committee — A. D. D avis (Chairman), PPG Industries, Inc., Works No I. 
Creighton, Pa.; ’ Roulrt W. M o u l t o n , Ball Corporation, Mimeic, lnd.; W alter K in  u.-, 
Anchor Hocking Corp., Lancaster, Ohio

I

Î
^ety Promotion Comm ittee—4C. Doan Noce (Cliairni;m), PPG lnthi-ili ics, Inc., Wml.. 
Ko. 9, Crystal City, Mo.; K enneth D avis, Owens-Illinois, Inc., Ilridi’eton, N. J ; Du\ 
Roberts, PPG tiulustrics, Inc., Norks No. 10, lUmycfl.i, Okl.i.

ViNrr/i Committee—Scott V ass (Cliairman), Owens-Illinois, Ine , I \V V.i ,
it. M. Hall, A. V. Green Refractories, Mexico, Mo.

I ;
!amotions Committee—’IL V. Gardner (Cliairman), Owens-Illinois, Inc., Toledo, Olii ., 
,1V. W. Boxei.l, Foster-Forbes Glass Co., Marion, lnd.; W. F. S haver, PPG ludnsii ics, 

Inc, Works No. 15, Fresno, Calif.
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Buffalo, N . Y.; *E. ____

♦G. H. Buhkharut, Director,, Saiety NATIONAL SAFETY CONGRESS
OCTOBER 26-29, 1970 /  CONRAD IttLTON HOTEL, 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 m eet other safety people, 
with the sam e problem sand responsibilities asyou rself. 
You can exchange view s and ideas on accident preven­
tion, health, hygiene, and fire prevention . . .  on safety  
in industry, traffic, school, a t home and on the farm.

You can s e e  the largest o f all safety  equipm ent exhibits 
at the C ongress. . :  an opportunity for you to make well- 
informed buying decision s for your company.

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

I
Make plans early toatten d th e 1970 C ongressand bring 
the other people in your organization who have safely  responsibilities.

N A T I O N A L  S A F E T Y  C  
425 NORTH MICHIGAN AVENUE • CHICAGO,O  U  N

. ILLINOIS
C  I L
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Wc feel that the $14,000 was a mean in­
come tor the members serving on the 02 
Committee.

For man-hours tied up in this standard 
from travel through to the committee ses­
sions themselves, there is a ratio of 7 to 1 in 
in.iii-lioiirs allocated for die development of 
standards. For every extra hour devoted to 
drafting this standard seven hours were 
allocated. The cost projection of $60,000 is 
conservative. However, the longer it lakes 
to write a standard the higher the cost.

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

Industry is willing to devote time, effort, 
and in nicy to assist in dialling appropriate

and quickly developed safety standards. It is ; 
the obligation of all organizations in the field 
of safety activities to design a program 
which encourages quick responses and expe­
ditious processing of the product—the safety : 
standard.

The U2 Standards Gunmulve believes ¡1 ; 
developed and draflcd a sound, reasonable, i ' 
and enforceable standard for thousands of f. 
sawmills which encompasses the primitive j : 
"pecker woods" to the largest older mills and j 
the modem newer ones. W e believe (lie 02 >
Standard is sound from an engineering view-, j  
point and provides for safety and hygiene til 
all facilities. I am convinced that with adc- \ ; 
quale preplanning, preparation, organization, f - 
and scheduling, the lime from recognition I 
of the need for a safely standard to the ;jj :: 
accomplished result could he shortened g 
considerably. 1

}
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l<m Tlio chief iiiimmcil me that lie would 
Ikivc ;m inspectm" :il the plant liiiiuiilow. 'I'he 
inspector did u iive. A week Intel I received 
a response letter indicating that no safely 
and licaltli violations were found. 1 sub­
sequently found out that the inspector who 
visited the plant went to school with the 
superintendent of the department that f 
asked to have inspected. So, I went hack 
to the chief of the division and said that 
I still had the same complaint and wanted 
it checked out further. He hesitated quite a 
while and Anally agreed to send out another 
inspector to accompany the previous inspec­
tor. The two inspectors telephoned and made 
an appointment to make an inspect ion, and 
subsequently did. Again, I received a letter 
iiulicaling that there were no violations 
11mull, i realised that (lie problem w.is still 
existing, so 1 went hack to Columbus and 
again talked to the chief of the division. 1 
inioniuJ him that 1 was tired of, gelling the 
rim mound, and that I had proof from past 
court cases that this type of qn operation 
is hazardous. I asked that lie himself come 
to the plant and meet with us, relative to 
this problem. He finally did call me and set 
up an appointment for the meeting. This 
time, management, the chief ot the .State 
division, and myself inspected, the work 
areas under question. He went hack to

Columbus and wrote me a real nice Idler 
riding the feme and not being committed in 
any way. I answered his letter hy indicat-' 
ing that he must get oh the fence and pro­
vide a solid, holiest opinion because the 
members of our local really wanted to 
know. I also informed him that the tool j 
union was ready to sue the Slate of Ohio; 
based on the results of a past court case 
pertaining to the same problem. Then the , 
chief of the division suddenly got real co- 
operative, lie  resironded with a long letter, , 
with the first half of the letter still riding > 
the fence. 1 lowcvcr, in the second half of 
the letter he finally agreed witli me and the 
union viewpoint relative to the company's 
operation and instructed them to correct 
the condition. This is the way the Stale ol 
Ohio operates.

( i i t ix K i : :  This is just an example, in m j . 
estimation, of why it is so important tint 
all of tire employees and the division heads; 
he civil service in state safety inspection: 
departments. When this is the case, the per­
son can conduct Iris work in a morally re-, 
spousihie manner, rather than worry about: 
political influence and reprimands. This i) 
why it is so important for labor to In­
active in the various states to insure that - 
this protection is provided to the stall of[ 
the safety and health inspection department.:

LABOR CONFERENCE
N A T IO N A L  S A F E T Y  C O U N C IL  1 9 6 9 -7 0
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<:edible accident urea and ale in (lie Conn 
oi projects being carried on by (lie Bureau 
of Mines anj the National Academy of Sci­
ences.

Tbc Cargo Sice Limitations l’ancl of (lie 
National Academy of -Sciences Advisory 
Cnninnllce mi Hazardous Materials is ;r|>- 
[ifoaibing tin- i-inliliiii by as-atmii#j; ll/e ivoist 
possible accident for a given i|oanlily of 
cargo and then determining such factors as 
(lie downwind hazard of toxic and explo­
sive vapors, the downstream spread of flam­
mable and toxic litgiids, and the radius of 
blast damage. Tbc information they; arc 
supplying is a correlation between carg j  size 
and damage areas lor a given cargo.

The contract with the Bureau of Mines 
investigates the behavior of licpicficd gases, 
Mich as nitrogen, lirpieficd natural gas, and 
chlorine, in water. They arc investigating 
sodden, m.i' ice iclcuscs of these !i.|tiids. 
While their >.k is still tar from complete, 
it appears that liquefied natural gas forms 
a lattice with the ice. This ice results from 
the heat of evaporation absorbed front the 
surrounding water by the I.NO.

I \>v n/ lla:anl Evaluation
Hazard evaluation permeates all phases of 

the Coast Guard’s hazardous materials work 
on liotli a national and international scale. 
For instance, the NAS hazard evaluation 
system has provided basic guidance in the 
development of major new U.S. regula­
tions for hulk dangerous cargo barges (i.c., 
"Suhehaplcr O") and in U.S. participation 
in the development of international stamlaids 
through 1MCO ( Intergovernmental Mari­
time Consultative Organization). Overall 
lulbi-.-s for a cargo are Used to guide deci­
sions on whether it has uueoiivciition.il 
hazards and warrants special precautions in 
transportation. Selected ratings arc used to 
guide detailed derisions. For instance, if the 
cargo has high hazard ratings for health 
as a poison or vapor irritant, closed gaging 
and venting of tanks is required for liquids. 
If the cargo has a high hazard rating for 
water pollution ns a human toxicant, a 
double skin tank is required to minimize 
accidental release to the waterway.

Another example of using hazard evalua­
tion is the application of the previously dis­

cussed compatibility cliail. The hazards as­
sociated with compatibility are, in the main, 
evolution of heat am! gas and evolution of 
dangerous products. Cargoes may have to 
he separated from each oilier, ui (tom the 
water If a reactivity problem is present. 
Aecuidingly, a double sl-iu lank i l required 
where llic cargo reacts il.ingcimisly with 
the water. A mm reactive cargo, a eolfcr- 
dam, or void is required around cargoes 
that react with other cargoes. Separate and 
independent cargo piping and pressure re­
lieving lines are also required for tanks ear­
n ing  reactive cargoes. Inert padding is 
required for cargoes that react with air.

The results of massive cargo spill studies, 
mentioned earlier, will provide a hazard 
evaluation technique for guiding decisions 
on ship and barge design and operation 
requirements. The studies arc already pro­
viding a better tmdcrslnudiug of traiispuiln- 
lion hazards; i.c., “hazard evaluation.'’

Two tilings should lie noted about any 
hazard evaluation system and ratings men­
tioned in this paper. First, they arc guides 
to regulatory decision making, ami not rigid 
rules. Second, and as a corollary, other in­
formation is used whenever available to sup­
plement or over-ride ratings. Tims, there 
is a real distinction between classification of 
hazardous materials and evaluation of their 
hazards.

C nnchtsions
Hazard evaluation is an approach to 

transportation safety rather than a rigid 
system for correlating commodity properties 
with compensatory designs and procedures 
— at least, at this lime. Modern hulk haz­
ardous materials present complex hazards In 
operating personnel and the public in trans­
portation, and with rapidly changing ship­
ping technology and safely standards there 
«ire no simple rules to follow. However, 
the Coast Guard, in its regulatory approach 
to water transporta lion, has pioneered in 
the type of thinking that will provide 
comprehensiveness and consistency in future 
regulation of hazardous materials shipments 
by any fBHQMfork is-'fttfein an- early stagr 
hut, hoijw M Sft will" provide a fra me work-1 
for adxHBBBH of an extremely importa'iit- 
ransc—TraXÉaSortaiini] safety.
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NATIONAL SAFETY CONGRESS
OCTOBER 26-29, 1970 /  CONRAD HILTON HOTEL, 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, 
with the same problemsand responsibilities as yourself. 
You can exchange views and ideas on accident preven­
tion, health, hygiene, and fire prevention . . .  on safety 
in industry, traffic, 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 buying decisions for your company.
This 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.
Make plans early to attend the 1970 Congress and bring 
the other people in
responsibilities.

in your organization who have safety

N A T I O N A L  S A F E T Y  C O U N C I L  
425 NORT^JOJCHIGAN AVENUE • CHICAGO. ILLINOIS 60611
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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.

In 24 u n i t s  ni winking with the mechanics 
of respirators, it snins licit those people in 
safety who know and understand respirators 
twist arc those who know ami understand 
the United Stales Uuveau of Mines test ami 
approval schedules best. Ami so il is that 
we lake a look at (lie very latest Schedule 
No. 2111 covering Dust, Mist, and Initnc 
Respirators.

First, though, wlial is a respirator? My 
favorilc definition is *'A respirator is a de­
vice designed lo make inhaled air respir­
able.” Ami when you think »hunt it, that 
statement covers a imdlilmle of products in 
the respirator held. There are three major 
classes of respirators: alntosphere - supply­
ing respirators; air-purifying respirators; 
and combination. atmosphere-supplying ami 
air-purifying respirators. These break down 
into six basic types of respirators:

1. Mechanical filler Ijjk; for dusts, mists 
and fumes. (IJM 2111)

2. Chemical cartridge type for vapors and 
gases. (DM 2.1B)

3. (¡as masks. (IIM 1 11')
4- Airline respirators. (ISM 1911)
5. Self contained demand type. (IIM I.IK)
(k Self-generating oxygen breathing type.

•(IIM UK)
Along with these six, we now lit id ap­

pearing on the market a new filler’-blower 
liatlery powered respirator that may soon 
appear in quantity. If the filler-blower respi­
rator is submilted to (lie Jhireau of Mines, 
it would be eligible for testing and approval 
tinder Schedule 21H, and mavbc under other 
schedules, loo, in the future.

'I'lie U. S Ihircati of Mines led and ap­
proval schedules originated on the following 
dates: Schedule No. 13— March 5, 1919;

■;Schedule No M — May 2 2 , 1919; Schedule
‘No. 19— Aptil 2K, 1927; Schedule No. 21 — 
August 20, 1931; Schedule-No. 2 3 — Novein- 
•cr 13, 1911. 'flic Ihircati is part of the 
l)epartmeiit ol Interior, and their work on

Cqtltpim lit to piMircl liooeis is welt known 
in the safely held. The lest mid appno.tl 
schedules * they have developed cotriun; 
ci|uijumiit for luiucrs and others have n 
suited in extremely hip.h «(nalit v men hamh-• 
and ci|uipment (.ring available loi Mtiiimi 
operations. I heir line work ha> ovei l.tpp« •! 
into industry to mu  h an extent that t« .da \  
il is only natural for those who are i«->pou 
silde tor the health and >aloly of indudii.il 
workers to call upon this niti ihat ha-
been approved by the Ihticuii of .Mines uud« i 
their many schedules.

Today, the seal of the United Slater 
llureaii of Mines on respirator approval la­
bels is one of the most respected throughout 
the many industries of America. Without 
Ihncaii of Mines approvals, a respiialoi 
manufacturer simply isn't in the respiialoi 
business. To design, develop, lest, and in.uin 
faeliire respirators with the aim of obtain 
mg ihircati of Mines approval takes a lot 
of time, people of special skills, and a lot 
tunc in lalMnatory equipment A tVvmeinbm . 
amount of research goes into the d e v e l o p  
incut of respiratory eipiipmeiit in nidi» 
get approved units on tin* maikel loi th< 
t oiisiiuier.

What is (be eiistonirr looking for he>id< > 
the I'»mean of Mines approval? Protection, 
of course; that's why the rcipi« aim s .»n 
made, ( oinlort is a mud, il (lit- mask i, 
he worn, lair economy, today all or mo>t 
manufacturers promote the use of air-pmil*. 
¡ug respirators which employ one basic mad. 
with a choice id many tilie** s nr cat hid;;« 
to help the safely man hold his hudgcl down 
and to keep (he plant economist happy.

I low ever, the lotighrd ool to eia»l. t 
what we call worker acceptance — tumlm t 
Is it easy to hrcalhe llimugli that tequtu 
tor? This matter of breathing redd.one 
is often n«*t wvit understood: How uuin 
times have \>m tailed in voiir efforts to blow 
up a small rubber b.illoon dmpit bei au t v • • u 
do iml have tin d»eir:lh l<* e\pcl air inl><
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the balloon w i111 enough pressure to make 
it cxpaial ? Yet, you may take a small piece 
of dial eery same rubber balloon, stretch it 
across your mouth and inhale the rubber 
into the mouth to create a small "bomb'' 
for your child or grandchild to squeeze 
until it blows up with a bang. VVliat this 
means, you see, is that we expel air from 
our lungs by relaxing our rib cage muscles 
and our diaphragm. We inhale by muscular 
expansion of the rili rage and lowering of 
the diaphragm. To slate it very pimply, we 
arc weaklings at exhaling and <|\iitc slrottg 
at inhaling. The Hurcau of Mines fakes this 
into account in establishing maximum values 
for lintli inhalation and exhalation, resistance 
of respirators. In the new Iturcnu of Mines 
Schedule No. 2111, there are scp-crnl new 
resistance requirements for respirptors, and 
these will lie reviewed in this paper.

lint now, let's look at some of the 
approvals that arc available undci this new 
Schedule No. 2111. There are, as i see it, at 
least IJ approvals available under Schedule 
No. 2111 should any or all manufacturers 
desire to obtain these either in single filter 
or twin filter respirators that arc prevalent 
on the market at this time:

1. For dusts having a Tf.V not less than 
0 1 milligram per cubic meter; (a) single- 
use filler; (b) reusable filter. A few of the 
old-timers in the respirator area might not 
recognize this one as the Type "T" approval 
lor toxic dusts of many years ago. Later 
nil, it became the approval for toxic dusts 
not significantly mure loxic Ilian lead. You 
will nolo that Unlay we no longer talk about 
MAC, nr maximum allowable concent rations, 
but wurk now with TLV, which stands for 
threshold limit value. So, today, your Bureau 
nl Mines approval will be given on "loxie 
dusts having a TI.V not less than 0.1 milli­
gram per cubic meter." It is still possible 
to get this approval oil single-use filters 
commonly known as the tlirotv-auay type, 
and the approval is still available on a re- 
tiscablc filter, or, in oilier words, a filter 
that may lie used and, after it lias become 
plugged with particulate, may he cleaned by 
compressed air or oilier means and used 
again and again. It is first tested, cleaned, 
tested, cleaned a second lime, and then tested 
for the third time. Today, we find the single 
use filler or the disposal throw-away type 
oiitnmnbrriog the miscahlc fillers by a luigc 
margin.

2. For dusts having a TI.V not less Ilian 
2.1 million particles per euliic foot: (a) sin­
gle-use filler; (b) reusable tiller. This ap­
proval you might recognize as the old Type 
"A" approval for dusts such as silira. It 
is also referred to as the pneumoconiosis 
producing dusts plus nuisance dusts approval. 
Today, the Bureau of Mines approval label 
will list pneumoconiosis-producing dusts as 
well as dusts having a TI.V not less than
2.-1 million particles per cubic foot anil, 
again, we have (lie approvals for the single 
use filter and the reusable fillers.

3. loir dusls having a TLV uu| less than 
0.1 inilligrani per cubic meter or 2.4 million 
particles per euliic foot; (a) single-use filter; 
(li) reusable filler. Many years ago, this 
was called the “AD" or all dust approval 
for silica and lead type dusts. Later on. 
it became an approval for dusts and still 
later it became approval for dusts not sig 
uilieautly more toxic Ilian lead. Today, the 
approval label reads, "For dusts and also for 
dusts having a TI.V not less than 0.1 milli­
gram per cubic meter or 2 1 million par­
ticles per cubic foot,” with approvals avail­
able on either the single use or reusable 
fillers.

4. Fumes of various metals having a TLV 
not less than 0.1 milligram per cubic meter. 
Originally, 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 metal 
and other substances. Later, the words ‘‘uni 
significantly more loxie than lead" were 
added. Today, the approval label lists "fiinici 
of various metals having a TLV not less 
than 0.1 milligram per cubic iiiclcr.”

5. Dusts having a TI.V not less than 01 
inilligrani per euliic meter or 2.1 million par- 
tides per cubic foot, and fumes of various 
m e t a l s  having a TLV not less than 0.1 
milligram per cubic meter. This type ol 
approval covers dusts such as lead, dusts 
such as silica, and metal fumes such as lead

0. Mists of materials having a TI.V mil 
less than 0.1 milligram per euliic meter. This 
approval you should recognize as lire ap­
proval for chromic acid mist respirators.

7. Mists of materials having a Tf.V mil 
less Ilian 2.4 million particles per culm 
foot. This approval covers the pnctimocoiii» 
sis-produeuig mists such as silica mist.
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8. Mists of materials having
less than 0.1 milligram ]icr cubi$gffi4|ttr*4>r 
2.4 million particles per cubic BWStf'TTils” 
type of approval woultl cover both chromic 
acid mist respirators ami silica type mists 
respirators. 4

9. Dusts ami mists of materials having a 
TLV not less than 0.1 milligram per cubic 
meter or 2.4 million particles per cubic foot. 
This is the most common type of respirator 
approval and 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, chromic acid mist, 
and silica type mists.

10. Dusts and mists of materials having a 
TLV not less than 0.1 milligram per cuhic 
meter or 2.4 million particles per mine foot, 
and fumes of metals having a TLV not less 
tliaii 0.1 milligram per cuhic meter. This is 
another common approval covering respira­
tors for lead ty|<c dusts, silica type dusts, 
chromic acid mist, silica type mist, ami 
metal fumes such as lead fume. Most metal 
fume respirators arc also approved for dusts 
and mists and, therefore, are in this tenth 
category.

11. Dusts, fumes and mists, having a TLV 
less than 0.1 milligram per cubic meter, or 
for radio-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 daughters and radon daughters 
attached to dusts, fumes, and mists. This is 
a brand new approval covering radon daugh­
ters and these radon daughters when at­
tached to particulate such as dusts, fumes, 
ami mists. It is expected that approved units 
will soon appear mi the marhvt for use in 
surli places as iiiaiiiiiin mines. Uranium and 
other heavy metals such as thorium and ra­
dium, which arc radioactive, disintegrate, 
ami one of the products of disintegration is 
a radioactive gas called radon. Radon gas 
disintegrates into radioactive metal atoms 
which in turn disintegrate into other radio­
active metal atoms until finally a iiou-radio- 
activc stable lead atom is formed. All of 
these disintegration products arc called radon 
■laughters. Sonic radon daughters will re­
main suspended in the air as individual 
radioactive atoms while most will attach 
themselves to inert dust, mist, or fume par- 
tides in the air.

13: A If: dusts, [iidjt'k. a |d  mists. .This ap­
proval really cuvJjij' tfij Jaalcrfront. It up 
plies to: silica lypcdtftw, lead type d u s t s ,  
silica type mists, chromic acid mist, iucl.it 
fumes such ns load, highly toxic dusts, mists 
ami fumes unhiding radioaetivc dusts, mists 
anil fumes. With these l.l picvioiisly listed 
potential approvals, it is important to make 
note of the fact that there is provision in 
Schedule 2111 for testing very complicated 
units, extending approvals of previous ap­
proved respirators, or other testing dial 
might he rci|tics(cd of If 10 Jlincau of Mines. 
This keeps the door open for approvals of 
devices that may yet he invented ami that 
would not he covered in the previous 1.1 cate­
gories.

Iteforc discussing the actual tests in 
Schedule 21II, we should review the materials 
used and the size of flic particulate involved. 
A yard still; is needed to give us an idea 
of just what we are ivoil.ing witli in the 
respirator laboratories.

I'ai lhh- Sfcfs 
I meter =  39.37 inches

___1
1,000,000 

Silica dust — 0.6 micron 
Lead dust — 0.6 inicroii 
Lead fume — 0.3 micron 
Silica mist =  1 to 5 microns 
('bromic acid mist — 3 to 10 microns 
I )OI* :: 0.3 inicron

1’iltin,/ I ,il.<
('oat dust — 1.2 microns 
Isoainyl-acclalc v a p o r - - 100 |»pm; I.IHIII 

ppm
( u'licruMv, with immial vLion, tin- smatli >1 

pailiele that call he seen with the linked 
eye is somewhere between 10 and 20 microns 
in si/.c. When you look at the particle si/.c of 
silica dust (0.4 to 06) which we round oft 
at 0.6 micron in iliainetcr, you wilt realize 
that this dust is about 20 times smaller Ilian 
can he seen with the naked eve. Lil.civi-.c. 
bail dust is about 20 times smaller Item can 
lie seen with the naked eye, and the lead 
fume generated for use ill testing rspirnlois 
is approximately 30 limes smaller than can 
lie seen witli the naked eye I lie silica mist 
used in the silica mist lest is finm two to 
10 limes smaller Ilian could he seen with

1 micron of a meter
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(lie Hiked eye, and (lie climatic acid mist 
panicle size ranges (mm the particles that 
might be seen with normal vision down 
to lliosc that are ahunt three limes smaller 
than could lie seen wilhiiol the aid of an 
upticat instrument, lo the 1)01* or diuelyl 
phtlialatc smoke used in testing tillers Tor 
radioactive particulate, the particle size of 
the D01‘ smoke is about JO times smaller 
than could be seen with the naked eye.

In the new respirator ruling lest involving 
coal dust, the coal dust is about 10 limes 
smaller than can he seen with the naked 
eye. Isoamyl-acctale vapors 'are used for 
hltiiig tests on certain respirators.

The materials for testing arc placed in 
test chambers for ctlicicncy tests, with many 
pieces of c<|iiipntciu such a,s air pumps, 
precipitators, and monitoring equipment be­
ing used during the actual conducting of the 
lest. n

A review of the 21II lest icqiiireiiirnls 
will point out to you several .'new changes 
in the Incalliiiig resistance 1 Kqiiimoenls 
suin' there are now liinilatiuns1 mi the initial 
resistance lo iiilialalioii at 85 liters per iiiin- 
iitc ami several adjustments have lircii made 
ill the allowable exhalation resistance at 05 
liters per minute. All of these new require- 
mcnls will result in respirators heing de­
veloped that arc very comforlahic to the 
worker as far as ease of breathing is con­
cerned.

There arc, however, new tests involved 
for respirators, and some of them could 
become controversial since it appears that it 
might lie necessary for iiiaiiiiiacliucrs of 
respirators to make face masks much larger 
Ilian those that workers ale familiar with, 
and there is a tendency lor workers not 
lo accept face masks that are rather large 
in design. Perhaps inodeni day technology 
will allow respirators lo lie enlistrncted that 
will meet all of these new rcuoirciiieiits and 
still meet the very impnrl.iot uorkee accept­
ance roqiureiiHiils. I'ollowiiig are some of 
the special tests required of various dost, 
inisl and fume respiralors:

l. Dost, Mist and 1*nine Respirator Facc- 
piece Pressure-Tightness Test. Fifteen to 2(1 
people — variety of faces. Uespirator fitted 
— exhalation valve held closed — exhale 
gently into facepiece — positive pressure 
created in mask — no leakage — respirator 
fits. This test is tlie simplest erne of all and 
is a lest that is standard operating procedure

for most respirator wearers lo make surt 
that thoy have the mask properly scale) 
on their face before entering a contaminate! 
area. Other tests, however, are not sii sim­
ple as this one, as we shall see ns we look it 
the following lest.

2. Coal-Dust Tightness Test for Dusts 
Mists, Fumes and Radon Daughters Respira­
tors. Three people— six respirators — two 
respirators per person. One person can per­
forin only one lest per day. Coal dust con- 
munition: 75 ± 25 M (i/M :l. A probe h 
placed inside the respirator facepiece. Two 
Iptn of air drawn from mask for 30 miutitct 
The test subject will spend: Three miiuilct 
walking and turning and nodding head; Iji 
minutes smiling; \'/j minutes frowning'/ 
three minutes reciting alphabet; three min­
utes talking; three minutes shallow and dccfl 
breathing Then the test subject will repeat] 
the above 15-iiiiniUc sebeduJe. During 30 
minute test period, air is continually sain 
pled with second probe located near mask in]

into iaiepio«- 1.11111 md have exceeded Ok
following

Jl/ii.r. per real
of j-lnrliienl

Respirator Cone.
Dusts ;uul Mists 10
Fumes 5
Ration 1 laughters 5

0Ü07L3

This is a new fiUing test that is appearmt 
for the fi rsl lime in I lie Ihtrcau of Minn 
'l est Schedule 2IU. The mask is called upw 
lo withstand such tilings as smiling, recit­
ing the alphabet ami talking, with rcpc.it 
performances and with maximum allowable! 
leakages into the facepiece held to such > 
low level that it appears certain that niaiii 
respirators that a re presently on the market 
with old Schedule 21 approvals could n«< 
possibly stand up to (he requirements ol 
these new titling tests against coal-dust 
Thus, it would seem that truly “bigger mdj 
heller“ respirators will sunn he appeaiin: 
im the market. I

3. isoamyl-Acetate-Tightness Test foi 
Fume Respirators Thai Protect Against 
Fumes of Metals Having a TLV Not Lcs% 
Titan 0.1 Milligram per cubic Meter. Adapt 
mask to organic vapor cartridgc(s) or can 
istcr. Fifteen to 20 people must wear respira­
tor for two minutes in test chamber contain­

ing 100 parts by volume of isoumy 
vapor per million parts of air. 
isoamyl-acetatc shall not he dctccte« 
subjects. The above is another titling test 
■ designed especially for metal fume respira- 
ors and its description is quite self-explana­
tory.

4. Isoamyl-Acetate-Tightness Test for 
Respirators Designed lo Protect Against 
Dusts, Fumes amt Mists Having a TLV 
Less Than 0.1 Milligram per Cubic Meter, 
or Against Radionuclides. Adapl mask In o r­
ganic vujior cart ridge (s) or canister with 
similar size and resistance.

a. Test for respirators where the con­
taminant concentration is known un( to ex­
ceed 10 times the TLV or 10 times the 
concentration limits for the radionuclides 
involved. Twenty persons wear musk live 
minutes each; 100 ppm isoamyl-acetate vapor 
in air. Two minutes walking, nodding, shak­
ing head in normal movements. Three mm- 
tilcs exercising and running in place. Iso- 
amyl-acctate odor must not he detected by 
anyone.

Ii. Test for respirators where the con­
taminant concentration is known not to ex­
ceed 100 or 1,000 times the TLV or UK) or
1.000 times the concentration limits for the 
radionuclides involved. The canister or cart- 
ridgc(s) will lie used in place of the filter 
unit Twenty people will wear respirator five 
minutes each hi test chamber containing
1.000 ppm of isoamyl-acctatc vapor. Two 
minifies walking, talking, nodding and shak­
ing head in tiornial movements. Three »nin­
nies exercising mid running in place. Odor 
of isoamyl-nrctate must not he detected by 
test subjects.

atois dcMgiwd 
.gainst dusts, 

a I LV liss th.in 
m e t e r  n r  a g .u f M

5. Special tests for 
respiratory protect1 

fumes, and mists having 
1)1 milligram per cubic 
radionuclides.

MOV Man /V.W.v and Chaniht-r I t-Ms Take 
three complete respiralors with sampling 
probe in mask. Six people each near all 
three masks (total 18 w ritings); 100 umi«i 
grams of 1)01' per liter ol air in lo t chain 
her — eight liters of air per minute diawu 
from probe in mask. Two mimiles facial 
movements*; one minute talking*; two min­
utes running in place.

The one respirator with the highest DOR 
penetration will he worn by three people 
lur two hours eaeh while performing fol­
lowing tests in chamber concent ration of W0 
mierogiams of DOI1 per liter of air:

0-15 minutes; lesl subject sealed in cham­
ber. Light Ipm drawn from mask probe If 
excessive leakage delected, subject will leave 
chamber and a stream of DOR will be di­
rected at respirator to determine the 
source(s) of leakage into respirator.

15-60 minutes: leave chamber and carry 
on normal activities without adjusting fare- 
piece.

(»0-75 mimiles: retiini to chamber contain­
ing DOR. Fight Ipm drawn from mask 
probe. Test subject w ill: cough**, turn head 
from side to side, smile**, frown**, recite 
(he alphabet loudly**, talk**, breath shallow­
ly and deeply.

75-105 minutes: leave eliambe 
in normal activities.

105-120 minutes: niter chamber and 
peat the 00-75 minute routine

and engage

Where the contaminant
concentration does not exceed 

the TLV or concentration limits 
fur the radionuclides involved 

by a factor of :
to 

100 
1.000

V e t f o n m u i t  e AVi/wi/v/m« •#»/.»*

Maximum allowable 
penetration for tin* 

respirator-- -percentage 
of ambient concent rat ion

I 
I

0 1

Maximum allowable 
pend ration for 

¡m l age of all !i si > 
percentage of ambit ot 

t un» ant i al i< at
0 5 
0 5 
0 05

*For respirators used In contaminant con­
centration« up to 10 times the TLV or 10
times the concentration limits for radionu­
clides substitute turning head from side to 
Aide fur fiiclul movaniontH mid NiihMltut<‘ 
shallow ttnd deep hn-.-ilhhtg for talking.

••For jusplmtors used hi coiitinnhumt run 
centrations up to 10 times the TLV, or 10 
times the cnnccnlmtton limit* tor raiUonu 
elhles. the test mihb-et wilt tint «-image In 
activities marked with double asterisk
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You will nolc llic tests required for rcspi- 
r;itors lo protect against very toxic dusts, 
fumes, and mists, or radionuclides arc very 
severe. It is interesting to nolc tliat llicrc 
are respirators on the market that have been 
approved for protection against radio-nu­
clides where the concentration does not ex­
ceed the threshold limit value or conrenlra- 
liou limits by uioic than 10 and more than 
IU0 limes. However, no mask, at the time 
of writing this article, has been approved by 
the United States Bureau of Mines for pro­
tecting against radionuclides in a concen­
tration from 100 to 1,000 limes the TLV.

Although the Uraiiinc Chamber Test is 
in Schedule 21B, it is no lunger used by the 
Bureau of Mines or most manufacturers 
since uranine contaminate? the laboratory 
and the equipment, making.il almost impos­
sible to get accurate test results.

A review of all of the previously described 
test procedures and requirements will give 
you an idea of the tremendous amount of 
laboratory work that lies behind an ap­
proved respirator. You can see that, if you 
pass all the necessary tests as we have rc- 
vicu'cd them and you bare a Bureau of 
Mines approved respirator, then, as a manu­
facturer of respirators, you need a little bit 
more. To the approved respirator you must 
have added suitable packaging to meet 
Bureau of Mines standards, proper advertis­
ing, suitable literature or catalogs for the

users to use as reference, proper (ptalily con 
trol for all components during manufactur­
ing. a sales and distribution setup, and yon 
arc set to do business.

It is important to note that the Unitcil 
Stales Bureau of Mines docs not condom 
anything that is improper in any category 
involving an approved respirator, and lltii 
is as it should be.

A look into the laboratory of a well 
cipiipiled manufacturer of respirators wouU 
provide you with a view of a dust chamber 
or metal funic chamber that duplicates thost 
nf the United Slates Bureau of Mines i« 
I’ittslmrgb, Pennsylvania. You would 5« 
amazing iuslnimintaliuii for use in conduct 
ing various tests and monitoring them. Yu 
would also see in the laboratory a speeM 
mist chamber or chambers, iiislnuueiits Id 
chemical analysis, mierobalanccs for weigh 
ing, DOP smoke testers, chambers for car 
ducting man tests and coal dust tests, pint 
hundreds of oilier items so vital to the de­
sign, development and production of respire 
tors capable of meeting the requirements ol 
Bureau of Mines Testing Schedule No. 211 
for dust, mist, and fume respirators.

So, If you need respiratory pruteetiun 
determine just exactly what that prolcclkn 
should lie and get that protection from i 
reputable source. Above all, make sure tin 
it lias the United Slates Bureau of Mint 
approval.

INDUSTRIAL SAFETY IN METALS INDUSTRY
By R. C. FU LLER

Senior Material Handling Engr., Harrison Radiator Div.,
General Motors Corn., Lockport, N.Y.

The seeds of safely are sown with care; 
let us all cultivate the plant! G.M. lias the 
seven basic principles of safety: provide ac­
tive top maiingriueiit support; m.unlain ade­
quate safety personnel; develop safety in­
structions for every job; instruct each new 
employe; operate through supervision; make 
every employe safety-minded, and extend ef­
forts beyond the plant. At the 25llt anni­
versary G.M. Safely Conference, we of Har­
mon Radiator were afforded Hie opportunity

lo propose the six senses of safety; u- 
common sense; sec clearly; bear aculei) 
respond promptly ; standardize consistenti) 
and learn ennstaiitly. We oiler now ll 
seven safely syslems ; "I’ailuers In Sabi
System;.......flic Defensive System;" "Tl
Technical System ;” "The Suggestion S| 
tem ;’ “The Maintenance System ;" “The St i 
tistical System;" and "The Quality System 

I .et us expand these systems, thus furili 
developing safely standards. Let os also,:



this review, recognize ¡mil slipulal 
modem equipment can have on oi| 
systems control.

First, tlie "safety for others'

00071) 1

: ‘aill^eveiitivc inainlcnan 
SfVf'wcr c(iui|imciit opcrali 

thoroughly umlcrsja|i
system.

What do we mean by this expression? 
Frankly, we mean just that) Wherever 
there is work to lie done, especially dangci- 
oils work (and alt work can be dangerous), 
promote the concern for the other un i’s 
said)— in short, any two people or in gnui 
rations should feel responsible for each 
other's safely simply because they want to 
protect their fellow man. This is the first 
true application of "partners in safely."

Now, let us lake the second step. Manage- 
incut hits always required the sti|H'rvisor to 
look out for his men; so, why nut the re­
verse? Not that we think the supervisor will 
trip and fall if Ids employees do no watch 
out for him, lint rather that till employees, 
with management, promote all ty|ics of 
safety for their mutual lieucfit.

Third, let us eliminate the causes for 
complaint and create a standard communica­
tion [or use between the manufacturer and 
the user. You in manufacturing should not 
be so quick to defend your product that 
yon overlook some constructive safety fea­
tures buried in tin accident. Ami users should 
not always Ire ready to sell any dealer down 
the river because they have a safely prob­
lem. Father, let us pool our ellorls anil be 
"partners iu safely" — buddy problem solv­
ers, if you will — blit always working to­
gether I

I-ct us accept the challenge to promote and 
encourage the defensive driving system, the 
same philosophy that helps to save lives on 
the highway. We, loo, can save lives ¡mil 
reduce accidents iu our plants by driving 
defensively.

The Defensive System. We speak of a 
defensive system, and immediately everyone 
says to himself, "Oh, sure!" The fork truck 
operator must drive defensively, uudouhlcdly 
so, but why stop there? Is not the prdcsliian 
also responsible for his actions ? Of course 
lie is I Yes, nil must he instilled w ith the 
desire to make their operation sale for the 
other fellow as well as for himself.

How about sign knowledge — arc they 
dear? Arc they placid so they can be seen? 
Arc they standardized? Arc they obeyed 
before the last second? Arc the violation 
corrections enforced?

M .  l . i t .  V , n

Intrusive silo  
should he tiain

__ __ the vehicle lb
arc controlling. Tlief*'$#3l should lie td 
rated to the extent that they can ap| 
general defensive safely, lie alert, and n . 
to danger signs— for example: decrease 
itoitnal speed; lark of power; apparent la 
of lulu icaliou ; worn or damaged lire-; pi. 
brakes; missing pails; esccssu,- neai ; . 
leaks; difficult steering; unusual imi-e 
overheating of motors and contrnls; eirai 
operation; failure of safety or warning >1 
vires; or poor acceleration. These ;uc n 
only rust prevention items, but iu nab 
arc tlie fiirniiimers to accidents.

Tlie skillful iipcrutor Ids tlie other fclb 
know what lie is doing and w hat his inti i 
tiuus are. Timing is of great ¡mpoclatu 
and is a result of planning ahead and cxn n 
ing as planned; on time, iu time. This at 
means controlled time and controlled ailn 
amt reaction. 'I Ids is known as vuiuutuiiit 
linns.

The Technical System  of safely conli 
has two major divisions: rvliat has bn 
done; and wlial potential controls, or salt i 
devices, can lie applied to future iudustu 
trucking safety. We suggest Hist compne 
systems will play only 50 per cent of ll 
fnllire major rule iu maleiial handling 
I ml. We furllicr suggest that sciimus u< 
play the oilier 50 per cent. However, llu 
systems iu no way cibuiualc the derision ,n 
alleulion of the human mind I Salt I 
minded engineers ami designers will u> 
doiihtedly rail upon the simple ami soplu 
tieated sensors for safety control long b 
fore the computet i/rd program goes in 
elleet.

the technical system is pcisnuihcd b) il 
sensors. The safety of present an,l (uln 
material handling systems is and will I 
dependent upon sensors. There arc just to. 
basic types of meeli.iuie.il sensors: tin 
switches; pressure sensors; till swig In 
rotating paddles. There arc (luce prime in.n 
ndie sensors, namely: magnetic; radio fi 
ipieuey; and capacitance.

The SuijuCstiim S v)h'ttt evolves amin 
mure Ilian people vying for an award, . 
occasionally not liking some part of tl>< 
job and as a consequence coming tip u> 
a safely suggestion The real meat of il 
system is getting all iier-omn l actively ,
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Training and Educatian Commiltcc— li. Bkown (Cliairman), Supervisor of Sale ,  waiK|;i N. Y.
Yc iiigstown Sliect & Tube Co, East Chicago, Ind. ; D. L. Johnson, Vice Prcsident,fjjjj 
Mfrs. Assn. Insurance Co, Pliiladelphia, l’a. ; R. G. Di itmak, C oiti. .Safcly Mgr , I: 
ledalo' Steel Coip, Chicagii, 111

Mokìimi:«, Safcly Dir,
Middletown, Ohio; G. F. Grace, Sales M gr, Gd.rn.hus McKinnonChain Corp, Toi ‘ U - S R«r'»«,K C o - N- J-5 James J R. a n , (.eneral Salely
wanda, N. Y .; R. M. Cowprick, Supvr. of Safely, Bethlehem Steel Corp Betlilde American Smelling,«: Refining Co, Denver. Colo.; J. 1
Pa.; D ean A. D exter, Safely Supervisor, Chicago Bridge & Iron Co, Oak BrooW ' Kc,mccoU Co,,,,cr ° ,r*K* R:,y M,ncs P lv • Hayilcn, Ana.; Ray A. P rom , Safety A

‘ See. Stijiv., O nnd Corp., llannihnl, Ohio; h. O. JVlrio, Safely (.iMinlmalur, 11 uni •*»
Alloy IVotltu ls Div., Itilvnmlional N id;d Co., I (iiiitiiif'lnu, W. \ 'a .; Kohi.hi* I.oom»

I. I. I’lNiuu (rh.uim .m), Saftiy Die., Keimt« l*rcv. Stipi, Olin Ahiiiitiiiiiii Co., ¿i lievi & I'lale Upuruthius, lluooihal, Ohio; I
Copper Corp., Utah Copper Div,, Salt Calce City, Utah; U. D. *i hantkk, Corpo» ^ ¡ Niciioi.s, Dir, of Safely, Reynolds Meláis Co., Ridanomi, Va.; J. M. Rous, I ’ll. Sai\t>
Safety Eng, Amico Steel Corp, Middletown, Ohio; \V. R. Boiii.in , Manager of Sal«L> Rug, Kennecott Kclmiug .Corp.; Baltimore, Md.
Allegheny Ludlum Steel Corp, Pittsburgh, Pa.; W. J. Schwäher, Supervisor of Sale ,i
The Youngstown Sheet «: Tube Co, Youngstown, Ohio; li. V. Grund, Division Maiiap Ì  in .__  a i w , . , .  r r i,.: .,,, .\ c r ...  ̂ .c ,f . V, . u . . . .  ■ ai • . v n  • IV  n i l  I ... * Falriniliiip /m ushy CmiimilttC — .D ean A. D exter (Chairman), Salcty Supvr, llii. agSalely Je Prot. Service, Kaiser Alinmimin et Chemical Corti, Oakland. Gain. ■: „ ........................T Bridge & Iron Co, Oak Brook,

'* Assoc, Hinsdale, III.; R. Cuzotcr,
ifctv S: Pers,

h *l;i*it Cm.vl Cninmille -  R C. I

1Ï. A. Bratton, Kncc. Dir, Steel Plate l ain 
Dir, Frontier Steel, Muskogee, Olda. ; M H 

. Bridge Div, hoot of Ik idtfRkWf , (iary, Imi : 
[jaliiniiii Steel Co, I-A aiisvilii^TÎitl. ; (ii.Rviu I 
(.ngiueeiiug Co, Ellwonil C'ity.ylTi ; A. S it u 1'-- 

ral Steel, Ind. Const met ion I li/ ,  M hint apuli

(Chairman), Mgr of Salely. Caterpillai Ti n' 
r ,  Columbus McKinnon L-tu/in Corp. Tona-

^  : w
‘»'»ovdinalm), Dir, S;t|v¡A^$ lu ll V "tj I ,

Anurit iin SuirllihK X KrhuinK ( <»., S.tlt I .;d»r (. ily, Dhilt.
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fl/et. ill l.ari/e— 1 1 .  K. La mimi-: ( C 1 i;i 'h i i i ;ii i) , Dir. ni Safely X l'rol. Serv., Ali......
X Llicmit.ll Curi»., Oakland, Calif.; I I aii kv  S c i i w a u i z  l ’ics., Washington Pipe & S> 
I n, Scalile, Wash.

f
S a n  J ' n n i i ì u o  .tn \i — Koirr. J. Wavni: (Chairman), Dir. i>f l.ahur Kcl. 

Kaiser Sled Corp., Oakland, Calif.; 1*. IV P ix ìo n , | k., Safety Kng., 
Corp., Pinole l ’oinl Works, Richmond, Calif.

Dir. of Sai.;: 
lìcilik'liun S:

.\’orlhwi.*t /tiro — I. W. A ii.m sniii.Mi (Chairman), Safely X Pini. Strv. Mgl\, K» 
Aliiiiiiniiiii & Llicinic.il Corp., Tieni »voi ni Works, Spokane, Wash.; IL S. J amaii, Sup 
visor of Safely, lletlilelicm Steel Curii., Seattle, Wash.

I '

l.o.i .-111)11 'Irs .It,-a— Kiiu'iN S. W vkkooi’ (Lliairman), llellilelieni Steel Corp., P»i 
Coast Die., Los Angeles, Calif. 1 '3 '

Soli l.okc City .'Irro — T. T. 1‘iinler (Lliainiian), Safely Dir., Keiineroll Cupper Of 
Diali Co|iper Die., Sail Lake Lily, Utah

AV.'Viir.7i oiul . Iilvi.iory CommitU'C — *C. I*. Vokiiks (Lliainiian), Mgr. of Safely, Jowl 
Langhlin Steel Corp., Pittsburgh, Pa.; *11. D. Kknt, Safely & Security Super., 
mimim Co. of Aiiirerica, Davenport, Iowa; *\V. T. Me L i:an , General Super., Safely* 
Sanitation, Dniled Slates Steel Corp., Gary, I ml ; *(!. I.umiii:, Dir., Safely &
I ml., lulaiiil Sleel Co., least Chicago Iii.I ; H ' iiaiu.is  K. W ii.soN, Safely Kng., 
hem Sleel Corp., llellilelieni, I'a.; *1. W. T vssk. Mgr. of Safely, Uepuhlic Sleel Ccj 
Llcvelaml, Ohio; ’ J am is  G. C h il l s , Die. Safety ling., Kngiiic & Foundry 1 )iv, Rtl 
1311, Rouge Oiiiec Pudding, Dearborn, Midi.; *D. D. M ati;i;ii Safely Court!., Safi 
Die., Jones X Laughliu Steel Corp., Piltslmrgh, I’a.; *1. D. Ifoi.TZAi-ii.L, Managa[ 
Safely, Ulaw-Knox Co., 1’ilisiuiigli, I’a.; *G. li. F iolniikoii, Safely Dir., McLoulli 
Corp., Trenlon, Mich.; *G. O. Ginn in . Manager Hazard Control, Dravo Corp., Ntrl 
I eland, Pittsburgh, I’a.; *11. S. S impson , Manager of Safety, Caterpillar Tractor Cl 
I'enrta, III.; *IV I'., ("¡kuniim an . Safely Kng, Artuco Steel Corp., Rustless Div., Bif 
more, Mtl

Stall ¡lt|*rïs^•Hltttii\  ̂— K. K. kocn, National Safety Council, d25 NV Michigan Ave., CÏ 
cago, III. 6061 I g/;

^v.
’ Tasi General Cha
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O FFRES OF THE

MINING SECTION
NATIONAL SAFETY COUNCIL 1969-70

/ikller Editor — Louis J. Zaverl, U. S. Bureau of Mines, Duluth, Mian.

■mmg Committee — E d. I I lasny  (Chairman), Potash Co. of America, Saskatoon, Sas- 
J;;tatchewan, Canada; J uel G. D rouday, The Anaconda Co., Butte, Montana; G. N apier, 
(S'.Bio Algom Nordic Mine, Elliot Lake, Ontario, Canada; J ohn  S. K elly, U. S. Bureau 

Mines, Pittsburgh, l'a.; J. A. B ennett, U. S. Bureau of Mines, Pittsburgh, Pa ; E 
(Red) Gay, Duvall Corp. of Canada, Saskatoon, Saskctchewau, Canada.

G crural Chairman — M. K. Eraser, Mines Accident Prevention Association of Ottc 
North Bay, Ont., Canada

Chairman-Elect—Roy G. Stott, U. S. Bureau of Mines, Washington, D. C.

Second Vice-Chairman -
City. Utah

Third Vice-Chairman — 
Minn.

-T. T. PiNUKit, Utah Division, Kcuuicott Copper Div., SailU

.Ili

Jmrol
S tiers, Grants, New Mexico; W alter O. Gu nelson, The Manna Mining Co., Agents, 
'•Bibbing, Minn.; A. L. F rench , The Anaconda Co., Great Falls, Mont.; W illiam  L. 

SjSuiTil, The Anaconda Co., Butte, Montana; K. R. P rice, Tennessee Copper Co., Coppcr- 
V kill, Tcnn.

# •d fuopo tio n s-P u b lic ity  C o m m it te e  — L. J oseph I I ali. (Chairman), Reserve Mining Co., 
S i l v e r  Bay, Minn.; K eith  R. K nodlock, Mining Congress Journal, Washiuglon, D. C .;

-J. B. Bowen (Chairman), Eric Mining Company, Hoy» C ® * -  J o h n» * .  A«h.tIcw» Mining Congress. Washing»«., D. G ; Ciu is  M am en .
^.Canadian Milling Journal, (>ardcnvalc, Q iic., Canada; J. G. R ickaiiv, International Nick- 

Company, Copper Cliff, Out., Canada; D avid N. S killings, Skillings Mining Rc- 
„  ■ Y. -if (view, Duluth, Minn.; H arold Davis, Engineering and Mining Journal, New York, N. Y.

Secretary— H. G. P limpton, Dept, of Interior, Washington, D. C. -ft i

!
tu llll
Vei Vice-Chairman — J. 1!. Bowen

'■
fOfiram C o m m itte e  —  J oseph T. Mortimer (Chairman), Ray Mines Div., Kcnnccotl 
•Copper Corp., Hayden, A lii.; R obert W . V an  E vera, American Mining Congress, 

Washington, D. C.; W esley G. J ohnson , Inland Steel Company, Islipcming, Mich ; 
j!'A. W. Ness, American Smelting and Refining Co., Salt Lake City, U tah; Erkii Urousse, 
Bruce M oll, Eric Mining Company, Hoyt Lakes, Minn.; Marvin E. J ohnson,! jjjjii.WelsIi Mfg. Co., Yorba Linda, Calif.; G. M. H ostetteu, Pickauds Mather & Co, Clevc- 

Auaconda Co., Butte, Mont.; Erf.d G. M iciiei.s, White Pine Copper Co., White IS (W.Und, Ohio 
Midiigan; Roukrt J ohnson , Miami Cojiper Co., Div. Tennessee Corp., Miami, Arin i
lv V. Bamf.rio, Inspiration Consolidated Copper Corporation, Inspiration, Arir.;;Tl afpnlirrr/iip Committee — J. W. J effries (Chairman), Mines Accident Prevention Assn, of 
Caves, Olin Corp., Saltville, Va. Manitoba, Winnipeg, Manitoba; Canada; D. W. H enry, Hccla Mining Company, Wal-

Wt-lace, Idaho; J. L. Doyle, Wabush Mines, Wabush Lake, Labrador, Canada; Robert 
Hygiene and Ventilation Committee — Donald L. W erner, M D. (Chairman), DeptllSjjHaliieck. International Salt Company, Clarks Summit, Pa.; D. J. M asterson, Stauffer 
Industrial Medicine, East Range Clinics. Ltd., Hoyt Lakes, Minn.; R. J. S earle, C g ;  Chemical Co. of Wyoming, Green River, Wyo.; E. P. S iiouii, Chief, Div. of Accident 
Bureau of Reclamation Salt Lake City. Utah; W. A. Bafdsw ich , Departnw Prevention & Health. U. S. Bureau of Mines, Washington, D. C.; T homas C. L u k in s , 
Mining & Applied Geophysics, McGill University. Montreal, Quebec, Canada; Eh. ®"D.S. Bureau of Mines. Denver, Colo.; Roi.ekt It. M wi.h a i.l, llal.l.ii Industries. Saralnga.

DesRochers, United States Gypsum Co., Chicago, III.; R. M. F eather, Allan Pit 
Mines. Saskatoon, Saskatchewan, Canada i.5 .

ifnterlamment Committee - •E verett W h ite  (Chairman), Mine Safely Appliances Co.
„ c . s i t  c n „ , >,■ „  Pittsburgh, Pa.; F. D. W oleuen, U. S. Steel Corporation, Virginia. MinnOg-thc-Job Safety Committee—Roy G. Stott (Chairman), U. S. Bureau of Mines, IU j.j.: ■ “ . 1 ’ b '

irgton, D. C.; T. T. P indkr, Utah Div., Kcnuecott Copper Corp., Salt Lake City.lv .. rs- • > . ,  ,,,
I. B. Bowen (Chairman). Erie Mining Co. Hoyt Lakes, Minn ; K eith  A. M d | > ^  ^reren ta tm er-N ortheastern  District, J o se ih  If. W f.ekes, New Jersey Zin.- 
international Minerals ft Chemicals Co.. Esterha/y, Sash., Canada; Robert JoiihI f Southeastern District, J osei-i . H arrison, Tennessee

v topper Co., Copper Hill, T cnn.; Western District, W. L ynn  H art, American Smelting 
ansi Refilling Co.. Wallace, Idaho; Southwestern District, R. L. Johnson, Chino Mims

.....................  , . . .  ,,.'y  l)iv., Kcnnccott Copper Corp., Hurley, N. M.; Eastern Canada Uislrici, If. K . Powhai i
.Mi.luticr Committee Owen B. Boland (Chairman) Cala.Kl Ore Company, Ltd, fe .u ^  of p anorama. Noranda Mines Limited, Noranda, Quebec, Canada; Wester.',

^  “T rp»nmSnPr ‘ T r  District. JoHN °  Wo,F' Mi,,ine Assn of B- C - Vancouver. B. C. Canada

•*•'•. V*'••jj ; vfeuorcU  and  Planning Committee— »Ali en D. L ook (Chairman), U. S. Bureau of

Miami Copper Co., Div. Tennessee Corp , Miami. Ari/

kan, Ontario, Canada ; F orrest T. 
Bureau of Mines, Washington, D. C. ; 
Ltd., Black Lake, Quebec, Canada

P a n e l  I I

Second Vice-Chairman — T. T .,P indek OUOVfi/

felines, Duluth, Minn.; »Roiiert M. N eil, While I’ine Copper Co., White Pine, Midi , 
k ’H^OLD F. T hompson, American Zinc Co., Mascot, Tcnn.; »John  A Cooke, Fulcnu- 

' ■' As bridge Nickel Mines Ltd., Falconbridgc, Ontario, Canada; »Enwann C l.roNAim, 
i ffeSteel Co., Ishpeming, Mich.; *C. R. N eil, Bethlehem Mines Corp., Cornwall, Pa.
%
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C . . iCERS OF THF

PETROLEUM SECTION
N A T I O N A L  S A F E T Y  C O U N C I L  1 9 6 9 - 7 0  0

G, ucral Chairman — J. G. Lowuance, American Oil Co., Chicago, III.
m
' : A

1'icc General Chairman anti Newsletter Fditor— C. \V. f.isi■ N, 1 'hillijis Pclrolciaffi 
Bartlcst ¡lie. Okla. ;

J®
Assistant Newsletter Editor— D ale R ickaiiaugh, Cities Service Oil Co., Tulsa,

I M
Program Chairman — K enneth V. Bhooks, Cities Service Oil Co., Tulsa, Okla.Oi\

.J - |f
Sect clary and Cameron Award Chairman — A. A. Fttinitvcii, Universal Oil Pro 

Dcs Plaines, III. ‘ .Mtffl

1
Technical Publications Committee — J. F. McK enna  (Chairmau), American P< 

Institute, New York, ’N. Y .; P aul D. H alley, Standard Oil Co., (Indiana)', Oft 
111.; E. F. McLaughlin, Mobil Oil Corp., New York, N. Y .; »Glenn F. StiJ 
UOP Process Division, McCook, III. tjiSI

Chairman, Div. of Manufacturing — IIaiiry Brut, BP Oil Corp., Port Arthur, Tti*|
M

Chairman, Div. of Marketing — W. A. Malloy, Texaco Inc., New York, N. Y. ,‘ ; Jj

s(It,tit num, Dir. uf Pipelines I.. VV. Kinison, Shell Pipe Line Corp., 1 luuslull, To j
> >■ -Vl

Chairman, Div. of Production, Drilling Sr Exploration — S tanley Atherton Getty Ora 
Houston, Tex. ;(■:]

i f !
Chairman, Off-Thc-Jub Sa fe ty— D. F. Ciieaney, Sinclair Div., Atlantic RichfitH 

Harvey, 111. -^j
/:4s

Chairman, Education Sr Training — R. H. W migiit, Mobil Oil Corp., Niles, III. /¡pi

Chairman. Health Committee — Du. Hakolu W. Spies, Standard Oil Co. (ImlianiKfil 
cago, 111.

■ SJ
Chairman, Publicity and Public Relations — R. J. Lakson, 1 lie Ansul Co., KTaiincUe, 1

C7»t»iViiu », -Ic/k i/iVj and Membership

.Atlantic Region— Nouman Ilur.m-s, 1 *P Oil Corp., Marcus Hook, Pa.

Gulf Const Region - - John M. Roll.ins. Hlliyl Cm)», I Itmslmi, Texas )j*.

‘ ¿At-Large —  A. G. A iuvalasit, Gulf Oil Co., U. S. Houston, Tt W. I. \v 
.Mobil Oil Corp., New York, N. Y.; G. R. Cum m ings, William . ,s. Pipe Line 
Tulsa, Okta.; W. A. Denc.es, Jr., Mobil Oil Corp Panlshorn Rolinciv. I'.oil-- 

loro, N. J.; W. K. Dotson, Great Northern Oil Company, St. Paul, Minn . ; T m n  S 
[sFtXNtMA, Humble Oil and Refining Co, Baytown, T ex.; P aul  D. IIalley, St.ml.nd 
|íÓB Co. (Indiana), Chicago, III.; J. J. Jarvis, J r., Atlantic Richfield Co., Philadelphia. 
!¡ Píl; R. Shelton J ustiss, Gulf Oil Corp., Pittsburgh, i’a .; C. 11. Ki.unick, Conlmmlnl 
¥•03 Co., Houston, Texas; E. F. McLaughlin, Mobil Oil C orp., New York, N. Y.; II 

Rollins, Shell Oil Co. Wood River Refinery, Wood K iv e r , III.; 1* C u i u i s  .S m i i i i , 
i^haerican Oil Co., Chicago, III.; Doyle E. Stegall Sim Oil Co., Dallas, Texas

Representatives From Associations — Lamar D f.upree, Association of Oileell 
é  Servicing Contractors, Dallas, Tex.; P. R. Wiiua.EV, National IVlrohum Ki Iuhia A .., , .  
j(\Vjiliiiigtoii, D. C ; I. J. F isher, J r., American Assn of Oilwell Drilling Coim.i. o.i 

las, Texas; J. F. McKenna , American Petroleum Institute, New York, N'. Y.; I’aui 
rVitr, U. S. Bureau of Mines, Dallas, Tex.
& R .V
. .. <1, Advisory and S tu d y  C om m ittee- 
^JpMoCorp.), Cleveland, Ohio

• *0. C. Maier, The Standard Oil Co., (a

. 7 Advisory Sr S tu d y  Committee — *Fuei> Ci.aiiiorne, Pan American Petroleum
Houston, Texas; *11. T. Markee, Phillips Petroleum Co., Bartlesville. 01.11 ; 

WBolanb Pryor, Phillips Petroleum Co., Bartlesville, Okla. ; »Glenn P. S teiixitz, GOP 
Mfrocejj Division, McCook, III.; *Quincy V. T uma , Texaco Inc., Houston, Tex.

.
-Getterai Chairmen — Carl A dams (Retired); C. D. A ttaway (Retired); C It 

ijWÀCt, Suit Oil Co., Philadelphia, Pa.; H. W. Boggess (Rctirc<l) ; A. \V. Brlei.axii 
Ì.ffififed); J. H. Brown (Retired); W illiam F. B urris (Retired); S. Ross Cum 

p&(Retircd) ; R. D. Email. Y' (Retired) ; D. M. Farrell (Retired); 1*. C. Folse (Retired) ;
A. Klemme (Retired); C. H. Liniiiierg (Retired); J. 11. McKi .nzii: Mobil Oil 

fj|'C«rp.. 150 E. 42nd St., New York, N. Y. 10017; F. R. McLean , Consultant ;' J. I low urn 
^ M strs (Retired); George F. P russing, Consultant; R. B. Riiait.k (Retimi)
Ht“*:» b tf Representativ 
fp'Chicago, III. 60(
l̂V -, -,
W -
' m  General Chairmani v

GranY S hirley, National Safety Council, 425 N. Michigan A,.-

Creai I.ahes liegion — A. A. F kiihiych, Universal Oil Products Co., Des PlainfS, 111-1 
àlid-Continent ìiegion — F rank K. Lioimoor, Skclly Oil Co., Tnlsa, Okla,

Pacific Coast Regimi — Muiuiay H amilton, Mobil Oil Corp., Torrancc, Cali!
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comprehensive well planned health program 
saved caeli an average o£ $30,000 annually 
on operating costs and that 239 of these 
companies reported employee absenteeism, 
due to accident and disease, reduced as much 
as 30 per cent. Good health is a business 
asset.

Industrial Hygiene and Toxicology. Indus­
trial disease is directly attributed to expo­
sure to harmful materials or uncontrolled 
conditions in the work environment. There 
arc more than 900 occupational exposures to 
toxic substances and conditions that may 
impair the health of thb worker. Among the 
more important of these toxic substances arc 
the alkalies, corrosive .salts, acids (chromic 
acid in particular), fat .solvents, dehydrators, 
dyes, beryllium, silica dust, radioactive mate­
rials, etc. The practice, of industrial hygiene 
control and an intimate 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 
protective 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 
studied for their clfect 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 employees placed in potentially 
harmful industrial environments. About 70 
per cent of occupational disease conditions 
are dermatosis, lly early diagnosis, treat­
ment, and institution of protective measures, 
the majority of these conditions can be pre­
vented and the physical discomfort and com­
pensation expenses can be eliminated.

Strict supervision of the industrial en­
vironment by attention lo proper heating, 
lighting, ventilation, sanitation, and elimina­
tion of excessive noise — all 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 
belter their production and loss prevention 
record.

Safety-Loss Prevention. Prevention of 
industrial accidents or disease is a major

problem in the United States. It is 
that the average cost per injury' ll Jfy 
times the figure of the wages imeSfi 
Safety programs and industrial edecS 
services have reduced the number ialfjj 
verity of accidents hut much more raal!] 
to bo done.

Competent safety engineers state thilaef 
than half of all industrial accidents attjji 
veritable. Medical care is obviously iefipj1 
sable once an injury has arisen, 
the medical department can also help 
accidents and reduce the incidectt, 
severity of accidents by detecting the jttjj 
dent-proncs and observing the phyiiaf 
feels which produce chronic suh-$lzdi!j 
health, slowing awareness and reactiocjaatj 
The human factor of worry may pmf 
fatigue and inability to concentrate, laj 
again can be anticipated and conlreUii 
competent medical advice. Withyisingmf 
men’s compensation cost and increasitg 
occupational hospital-surgical-medicll «S 
it becomes more imperative tliat w)*; 
the highest type, best qualified medio! 
available to control our costs 
abreast of our industrial medical 
A program of expanding medical; 
benefits and higher workmen's com| 
costs calls for tighter controls 
with the pre-employment medical aunjr 
linn and carrying through to sevenajit! 
retirement.

Finally, it seems clear that healthy ie} 
ers, bnlli physically and mentally, hint * 
accidents, arc less susceptible to ink 
produce at higher levels, and have a bfi 
absentee rate. This is worthwhile nUr 
hi the employee but also (lie einplojo. 
(Inchon of absenteeism due to occupijwj 
disease, injury, or otherwise results bWj 
compensation costs, freedom from 
of continuous processes, and reduced 
age or spoilage of machines and 
Sound and effective rehabilitation pn 
guided by the Medical Department 
vide for lower workmen’s com| 
costs and provide for early restontnij 
function and return to work. Fui 
the practice of industrial health and 
raises morale, leads to more el 
performance, provides for better hui 
Inlious, lessens labor turnover, and inj 
industrial labor relations, whether it lei 
the utility business or any other 
market

lOffICERS O F THE

PUBLIC UTILITIES SECTION
NATIONAL SAFETY COUNCIL 1969-70

tm f  Chairman—Marvin B. T ravis, Corporate Safety Director, Northern Natural (.,.. 
ia ,  Omaha, Nebr.

“V. •
■

l Vice-Chairman—H e r m a n  C. Potthast, Safety Officer, U. S. Dept, of Agriciihmt', 
J'Riml Electrification Admin., Washington, D. C.

‘tVice-Chairman—Robert F. M ills, General Safety Supvr., Mountain Slates Telc- 
SthtneCo., Denver, Colo.
Kii&T'

-Colon F. Stanley, Safety Manager, General Telephone Co. uf Florida, 'l amp..,

■jm»; Committee—Robert H. W ard (Chairman), Safety Director, Omaha Public 
|jfy»er District, Omaha, Nebr.; Robert J. O wens (Vice Chairman-Electric), Safety 
"'fiigineer, Pacific Gas & Electric Co., San Francisco, Calif.; Frank Sustello, J i:.

(Viet.Chairman-Gas), Employee Relations, Safety & Claims Superintendent, Reading 
puis Division, U. G. I. Corp., Reading, Pa.; T homas A. Brown, Ik. (Vice Chainum 

“  ‘ ideations), Supervisor-Safety, The Bell Telephone Co. of Pennsylvania, Phila- 
Pa.; R ichard O lipiiant (Vice Chairman-Water), Safely Director, Board of 

llftler Commissioners, Denver, Colo.
I f e

cal Publications Committee — Ernest W. Traot (Chairman), Safety Director, 
.Central Telephone Co. of Pennsylvania, Erie, Pa.; J. E. A rm . (Vice Chairman-Klee- 

Safety Engineer, Commonwealth Edison Co., Chicago, III.; U. A. McClellano 
)(V« Chairman-Gas), Asst. Director of Safety, Northern Illinois Gas Co., Aurora, 

J Orro J. N owak (Vice Chairman-Communications), Plant Operations Siipcrt iso,, 
lew York Telephone Co., New York, N. Y .; H arry W. Beckeu (Vice Chairu.in 
Ifzter), Safety Director, 'American Water Works Assn., New York, M. Y.; C. kicn 

t’OlAHN, Accident Prevention Administrator, Long Island Lighting Co., I lid o il). 
y_ t

&■■■■ . \
IMP Committee—Bruce G'. Gallagher (Chairman), Accident Prevention Co-ordiuator. 

iBjrdro-Electric Power Commission of Ontario, Toronto, Ontario, Canada; Ernest G 
*iM«m (Vice Chairman), Director, Safety & Training, Indiana Statewide Rural 

fBttldc Cooperative, Inc., Indianapolis, Ind.; Ralph Riciiey, Staff Supervisor, Am.-ii 
P“1 Telephone & Telegraph Cc -  

pneer, Lumbermens Mutual C, 
of Safety, Consolidated G; 

tCK, System Safety Directo 
|kuioo, Assistant Manger of Saj

f-Vitual Aids Committee—Joh 
*tr, Virginia Electric & Power
General Plant Safely Supvr.,

irgli, £ g y  I?!** Rithm juh^ S taff Safely 
o., C w N g ra tt;  A shby B.JtyjJruoLFii, Man- 

j>Jy Corp, jaft&ksbuTg, West V i ]  Charles S 
ropofitan Edlsoh Co., Reading, Pa.; S tanii.v 

as Power & Light Co., Dallas, Texas
0 0 0 7 1 ' - '

EAMAN, Jn. (Chairman), Diyisiifq Safely Fugi- 
^»dtuir,Ya.; H. O. Umow'^W M cc Chaiuu.u), 

BcilTeic|ilioiie Co, All!mpj|j|( hi ; () | ; u .



) )

• Gfiwal Chairmen—19S7-58, J. E. A pi>fx; 1958-59, E. M. Chase i  CJ ) ; <o.
Bowers, Safely Engineer, Central Illinois Light Co., l’eoria, 1)1.; Alex PiEuson, S. Lowe (Retired); 1960-61, R. E. McEi.downey, Jr.; 1961-62, V. i.. Worn i i'.n;u ;
Engineer, Philadelphia Gas Works, Philadelphia, Pa.; Donald E. Ryan, Safety Wt*p;i%2-63, Erholl P unoak (Retired); 1963-64, P aul W indsor; 1961 65, T. E. U n ;..: , ,  
neer, Washington «<.». 1 ir.ltl Co., Washingloii, I »■ C. V (Deceased) ; 1965-66, W. L. Clifton ; 1966-67, C. Sciiwuickaiit ; 1967-68, K. G. I i ,.. •, ,

•' 1968-69, D. J. Lorenz
Membership Committee—Joh n  T. Cappio (Chairman), Safety Officer, City of Pliiladd̂ i 

Water Dept., Philadelphia, Pa.; W illiam J. B ryan (Vice Chairman), Safely Enpaitj 
Michigan-Wisconsin Pipeline Co., Detroit, Mich.; Maynard If. P ettit, Goat, 
Plant Training Supervisor, Southwestern Bell Telephone Co., St. Louis, Mo. ^

Representative—Ralph M. Coe, National Safely Council, 425 N. M¡chira
f l ic  Chicago, in. 60611 in A\c..

Netvslcltcr Committee—W illiam W. W illiford (Editor), Plant Supervisor-Safety,.!! 
Chesapeake & Potomac Telephone Co., Washington, D. C.; Raymond J. Low (fcf 
Chairman), Safety Supervisor, Detroit Edison Co., Detroit, Mich.

Ail
Off-the-Job Safety Cmymittee—H azen E. S paulding (Chairman), Safety Director,.M  

tral Vermont Public Service Corp., Rutland, Vermont; M, II. Maxwell (Vice 0*1 
man), Safety Supervisor, The L. E. Myers Co., Villa Park, III.; Joseph F. MauC5N»¿V-¿ : 
Jr., Safety Representative, Philadelphia Electric Co., Philadelphia, Pa. •

Publicity Committee — R. P aul Bolerjack (Chairman), Safety Director, Illinois
Co., Decatur, 111.; Gerald R. T homas (Vice Chairman), Safety Director, C o tó j í r 'v 
& Southern Ohio Electric Co., Columbus, Ohio

Research Committee—John E. Franusen (Chairman), General Plant Supcrvisor-Perxof . 
Northwestern Bell Telephone Co., Omaha, Neb.; Bod Cooper (Vice Chairman),XrfCC 
ager of Personnel & Safety, Industrial Generating Co., Rockdale, Texas; K. C. (k»ro|fe,v 
General Safety Advisor, Consumers Power Co., Jackson, Michigan; Vern A. Snurfcifit
Loss Prevention Administrator, General Telephone & Electronics Corp., New York, Ko

Nominating Committee — B. J. Lorenz (Chairman), Manager of Safety, Northern
Public Service Co., Hammond, Ind. ; Chaules W. Schweickart (Vice Chaînai, &  
President, Iloosicr Engineering Co., Dublin, Ohio; W arren L. Clifton, Direciffi 
Accident Prevention, Hydro-Electric Power Commission of Ontario, Toronto, 0i3> .̂?;C 
Canada; P aul W indsor, Secretary, Bureau of Safety, Chicago, III. g.V

C  p e . ; .Cameron ¿hoard Coordinator—Ruderi b. Mills (Cliainnau) 

Special Representatives

American Cas . tssacialion—T. L. Powers, Safely Engineer-Gas Department. Public Sinefpv. 
Electric & Gas Co., Newark, N. J. pit:'

American public Power Assn- 
Power Board, Chattanooga, Tenu.

Safety Director, Chattanooga 04*8

American IPaler Works Association—John T. Cappio, Safely Officer, Philadelphia WtraÇ 
Dept., Philadelphia, Pa. ; t i . .

Canadian Electrical Association—W arren L. Clifton, Director of Accident PrereO&J/f 
Ontario Hydro-Electric Power Commission, Toronto, Ontario, Canada.

National Job Trainili,
Statewide Rural Electric

tg*& Safety Association—Ernest G. S hearer, Safety Director,
Electric Cooperative Assn., Indianapolis, Ind. ab'.v' 0 0 0 7 7 7
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tin Committee— R. C. L indquist (Chairman), Northern Pacific Ry ul. MinO F F E R S  O F  THE

RAILROAD SECTION
NATIONAL SAFETY COUNCIL 1969-70

'fiHicalms Committer—K. L. P atrick (Chairman), Chicago & Nmih Western liv, 
Chicago, HI.; R. M. K ionka (Vice Cliainnan), Chicago fit Nmih Western Ify, <lu

_ , . r> <» i i-i • i i- . e i- . n i r  i in iWi Rl'i W. U. O nll(. Jit Chicago & Norlli Western Ify., Chicago III.General Chairman—R. P. Lm;u:, Elgin, Joliet & Eastern Ify., Joliet, III. ‘iffi ffi '

. .. ... . . . . .  . c , . . .  ,, ... p ,, n ,l Hiohiwy Traffic Safety Committee— N. J. A ndrews (Chairman), Illinois ten
Knv Chairman ti. J. Barky, Chicago, Milwaukee, Si. 1 mil A: 1 acilic K. R., Cllica6V f^^,Jn | R.R., Chicago. 111.; *H. C. Daulton (Vice Chairman). Louisville anil Nashville

■ Louisville, Ky.; R. W. Cassiiiv, Chesapeake anti Ohio-Ualtininre and Ohio l< 1C, 
llimore, Mil.; *W. V. H ayes, Penn Central, Philadelphia, Pa.; *L). P. Russiai., 

l; »’ad««: Ry-. Montreal, Qnc., Camilla; II. E. S iiaui;iini.ssv, l'.ric-I.ackawami.i 
Cleveland, Ohio

m m . k j r  „
vchand Contest Committee—W. C. L amaway (Chairman), Delaware fit Hudson Ky, 
Ibany, N. Y . ;  *11. C. D a u l t o n  (Vice Chairman), Louisville and Nashville If If * 

^Louisville, Ky.; J. If. Hannkhman , Canadian National Rys., Montreal, One., Canada; 
SC E. Garcelon, Haugor & Arooslock It.If., Bangor, Maine; G. W. Gi: AIM IAlt! Norlolk 

Western Ry., Roanoke, Va.

y  ice Chairman—R . C. L indquist, Northern Pacific Ky., St. Paul, Minn.

Secretary and Newsletter Editor—M. M. Eliiui.s, Norfolk ft Western Ky., Poti 
Ohio I

/¡scuciate Newsletter Editors Canada—*D. P. R ussell, Canadian Pacific Ry., Mow 
Que., Canada.

East—*\V. V. IIaves, Penn Central, Philadelphia, Pa.

Southeast—R. L. M iller, Southern Railway System, Atlanta, Ga.

Central I.. Is. W ait, Illinois Central R.R., Chicago, III.

If Test—N. A. S utton, St. Louis-San Francisco Ry., Springfield, Mo.

Southwest—R. S. Van N ess, Chicago, Hm'liuglou & Quincy R.R., Chicago, III. ^
'■ I®® General Chairman

.lutlio Visual Aids Committee—C. W. Hailey (Chairman), Duluth, Missabc & Iron Raft
R.R., Proctor, Minn.; S. W. Mosvick (Vice Chairman), Great Northern Ry.,StW jl }
Minn.; H. lioitNOiiEUK, Cliicago, lturliugtou ft Quincy R.R., Omaha, Nehr.; P. I1. 
white, Jn., Southern Pacific Co. (St. Louis Southwestern Lines), Houston,
H. L. Waokek, Duluth, Missabc ft Iron Range If.It., Proctor, Minn.

Æ k jm m g  Committee—J. P. F erron (Chairman), Pacific Fruit Express Co.. San Francisco.

I-:V*1JI.; R. D. Sciiaver (Vice Chairman), Atchison, Topeka ft Santa F'e Ry., Topeka, 
(.Kans.; W. F. Grifiin , Union Pacific R.R., Los Angeles, Calif.; O. J. P ii.ciiem, Soulheni 
.Pacific Co., Los Angeles,‘Calif.; J. M. S tarr, Western Pacific lf.lf,  San f  rai

îûlif.

. i t fW M l Representative— V. J. P arker, National Safely Council, 425 N. Michigan \ve 
lOucago, III. Û0611. !

I

G. \V. Geakhakt (Chairman), Norlolk & 
ty., Roanoke, Va.; W. U. Gkirime (Vice Chairman), Union Pacific R.R., Oinaln,Xtk.!'g).£i ' 
f. \V. Howman, liesscmer & Lake Erie lf.lf., Greenville, l ’a.; O. P. Dowling, ■
mard Coast J.iue lf.lf., Jacksonville, fla .; f .  C. L ainm, Southern Railway '■

I Janie and Off-the-Job Committee 
1 
1
bo;
Knoxville, Tenu

Membership (.'oinniillee—Ifov S. f. no (Chairman), Denver ft It in Grande Western
Denver, Colo. ; ti. J. T iiomvson (Vice Chairman), Union Pacific lt.lt., Omaha, Kiri®);•'I 
I. II. Gii.ru l an , Chicago, Ifock Island and Pacific lf.lf., Kansas C ity, Kaiis; Kfc.jj 
ilui'KiNS, Missouri Pacific It.If., St. Louis, Mo.; J. L. K incaiii, Colorado ft ,
Ry., Denver, Colo.; R. G. K u iil m a n , Chicago, lturliugtou ft Quincy R.ll,
Colo.; M. E. S iilwmake, Atchison, Topeka & Santa F'e Ify., Lajtmta, Colo.

Nominations and Elections Connnillct
I
Co

-*I I. A. L inueiieu (Chairman), St. LoiueS 
•rancisco Ify., Springfield, Mo.; *D. K. M iller (Vice Chairman), Southern Pt3tjff|yü 
Zo San Francisco Calif.; *T. L. II ildeurand, Soo Line K.R., Minneapolis, Minn s

j W é '*.
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O FFICERS O F  THE

TEXTILE SECTION
NATIONAL SAFETY COUNCIL 1969-70

Gem-nil Chairman— V irgil K.iI'klks, Div. Safely Director, llcamiii Fibers, Research 
Triangle Park, N. C.

I l i,v Clt.tii in.in ■ Finn Draut K, Safely Supvr, Sonili ( anilina !inliisi rial Commisi' 
sinn, Columbia, S. C.

Second Vice Chairman— John | M. McA i.pine, Safely Dir. Super, of Safely and Plan!; 
Prelection, Celanese Fibers Co., Rock Hill, S. C.

Secretary— W. E. V inson, American Mutual Ins. Companies, Atlanta, Ga. -}y

Newsletter Editor— S. I- S weahengin, Supvr., Safely and Plani Protection, Fiber In̂ ,' 
dustries, Inc., Salisbury, N. C; è,'-#

¡1 «mi
Associate Newsletter Editor— J. Mollov, Safety Dept., Celanese Corp. of America,; 

Charlotte, N. C.

Engineering and Health Committee — John C. Jours, American Mutual Insurance Cos, Noti 
Orleans, La.; J. L. Coiira.n, Safety Director, The Uossvillc Companies, Rossvillc, Ga.;è 
•A. E. Co.VNrr.Lv, Safety Supervisor, E. X. driPont dc Nemours & Co., Cape Fear Pimi, 
Wilmington, N. C. ; H oward J. Gordon, Div. Supt., Rock Mill Printing & Finisliing Co,: 
Rock Hill, S. C.

Education and Training Committee — 1). H eflin IIaynks (Cliainuan), V.P.-Persound,i 
Avondale Mills, Sylacauga, Ala.; Kenneth Baggett, Safely Director, Field Crest Milk, 
lire. Spray, N. C. ; *1. M. DAVtusoN, Division Engineering Maitagcr, American Mulini­
la s. Cos, Atlanta, Ga.; \V. P. Grier, Jr,  Springs Mills, Inc, Fort Mills, S. C.

Synthetic Fiber Committee— John O. Exi.ey III (Chairman), Safely Supt, E. I. duPonl 
de Nemours & Co, Martinsville, Va.; Raymond D. W ilson, Safety Supvr, Monsanto j 
Textiles, Decatur, Ala.; S. L. S weahengin, Supvr, Safety and Plant Protection, Fihtr- 
Industries, Inc, Salisbury, N. C.

ilcinl>ershil> Committee — II. S. Strength (Cliainuan), Safely Superivsor, Monsanto Co,( 
Greenwood, S. C.; 1'rf.d S nodgrass, Safety Supervisor, Dcaiinit Fibers, Elizobethtooi: 
Term.; James S trother, Director of Employers Ins, West i'oiiit-Pcppereii, Inc, \Vtst;j 
Point, Ga.

¥Colton Ginning Committee — J. H. P rice (Chairyuan). Executive Vice l ’res, Texas Collouf- 
Gin Assn.;. A rthur B. Bonu, Education Specialist, Production & Marketing Dir.® 
Rational Cotton Council, Memphis, Tenn.; V ernon P. Moore, Engineer in CliarR^ 
II. S. D. A. K< •search I.ah, l.elaud, Miss.; * ( i  I arms l „  T h o m  m  i 11, Corporate Safdf] 
ltiiector, Moliasco Industries, Inc, Amsterdam, N. V.

OjJ-Thc-Job Committee — *Guy Booker (Chairman), Safely Supervisor, Monsanto Cora-'i 
pany, Pensacola, Fla.; *Clt Arles L. T rommeh, Corporate Safety D ir, Moliasco Indus-./ 
tries, Inc , Amsterdam N. Y.1; ¡j

„< Committee — W. C. Creel (Chairman), Safety D ir, North Carolina Dop Labor. 
Raleigh, N. C.; *Forrest N. P etty, Safety and Benefits, Dan River Mills, Inc., Danville, 
Va.; John M. McA lpine, Supvr. of Safety and Plant Protection, Cclancsc Fibers Co, 
Rock Hill, S. C. :

Mkily and Association Committee — L awrence R. I naiiinet (Chairman), Safely Di­
rector, Alice Mfg. Co, Easley, S. C .; S. L. S weahengin, Supvr, Safely and Plant 
Protection, Fiber Industries, Inc.. Salisbury, N. C .; *Mus. I da C. A vers, Asst. io Di­
rector of Personnel, Collins & Aikman Corp, Albemarle, N. C.; *JotiN G. S ayers. 
Safely Consultant, employers Jus. of Wausau, Cltarlolle, N. C.

ibndards Committee— W. E. V inson  (Chairman), American Mutual I ns. Cos, Atlanta, 
Ga.; R aymond D. W ii.son, Safely Supvr, Monsanto Textiles, Dcrnlur, Ala.; F i:i u 
Derrick, Safety Supvr., .South Carolina Industrial C.'oinini.ssioo, I oliiinbia, S. I ..; 
B. H eflin H aynes, V.P.-Pcrsotmcl, Avondale Mills, Sylaeattga, Ala.; * E. L. IYii- 
henteh, Service Mgr, Textile Loss Prevention Dept, Liberty Mutual Ins. Co, Spartan­
burg, S. C.

fuilrrl Committee — *E. L. P ermenter (Cliainuan), Div. Service Mgr, Textile Loss 
/Prevention Dept, Liberty Mutual Ins. Co, Spartanburg, S. C.; H oward J. Gordon, 
; Div. Supt, Rock Mill Printing & Finishing Co, Rock llill, S. C.

¡nation Committee — *Lyman Cunning ham  (Chairman), Safely Dir, 1C T. Marwick 
a Industries, Inc, Lafayette, Ga.; *1. M. D avidson, Div. Engineering M gr, American 

Mutual Ins. Cos, Atlanta, Ga.; *Mrs. Ida C. A yers, Asst, to Director of Personnel, 
i Collins & Aikman Corp, Albemarle, N. C.; *Guy A. Booker, Safety Supervisor, Mon­

santo Co, Textiles Div, Pensacola Fla.

JUtisory Committee — II. S. S trength (Chairman), Guv A. Bookiii, Mrs. Ida C. A viii -, 
• ,A. E. Connelly, Forrest N. P etty, E. L. P ermenter, H. S. Hauojm, C. L. T rummiu, 
, R. I. Barr, Glenn G. F lemming, John G. S ayers, I. M. Davidson.
i;
Slif He/ireseulatwr— E. E. Uxocit, National Safety Council, -125 N. Miclii;;aii An , 
.' Chicago, 111. 60611 I

ji fast General Chairmen

% 0 0 0 ^1 r—
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ICERS O E  THE

WOOD PRODUCTS SECTION
N A T IO N A L  S A F E T Y  C O U N C IL  1 9 6 9 -7 0

‘¿ifirni'liirc and M i l h v o r k  C o m m i t t e e — Roucrt J. Dunnacan (Chaicu, North e a . a 
Dept, of Labor, Winston-Salem, N. C.; V. K. A nderson, K rodilo  ti.'.umi'.u e.;. i r ;  « 
Binghamton, N. Y.; *U. C. Childress, Cooperage Div., National Ifi-aillcrs Piu.fi,. i- • 
Memphis, Temi.; »Roy lì. J ohnson, Kroeldcr Manufacturing Co, Kauk.d.c.. e. 
Pete L ea, United Furniture Corp., Lexington, N. C. ; Georgi-: -St it viani i:, An.fi i . 
Corp, Bnyport, Minn.; 1. W. S iiutt, J os. li. Seagram & Sous, lue., New York, N '> 
W. lì. Wll.UAMS, K. rodder Mailiifacturing Co. oí Kent uri; y, Louisville, L y ;  Ai m .. 

e'. Gray, Masonite Corp., Tlioniasvillc, N. C.I ’ 1

Cent rili Chairman ■ 
Ore.

-K.jL. GirsoN, Georgia Pacific Corp., Commonwealth Bldg., Portia«! Simio» With Cooperage Association- 
York, N. Y.

-I. W. S iiutt, Jos. E. Seagram & Son.-, lue X.

I ’icc Chairman & Program Chairman — How aim A. Curtis, Simpson Timber Co, SlicIta^Ctonlma/ur With Cameron Award — *Hoy F. Powell, Potlatch F
Wash. •

orcsts, Inc, Warren, Ail

'¡ffaimting Committee — »Roy F. P oxvkm,  Pollateli Forests, Inc, Warren. Ark.; ‘T h„- i 
Forest Products Ltd, Vancouver, B. CtJ. L. Rasm ussen , Connor Forest Industries, Laona, Wis. ; »James Gkaiiy, U V .ln a  U ..

■’a ,  Prudiicls Assn,'Portland, Ore.
Newsletter llditor— C. }i, Rustemeyek, Canadiau F 

Canada

S.-fivlno* oiiJ Mcmbcrstiip Cluiinmm — Dkkton S hbi.ì., Tremolìi Limitar Co., Joyce, te~&Ut!oc Cammittee — *J. S. Iìowman, U. S. riywood-Cliainiiiun l'u|*eis. li
'  n ** l'OUis D. H oki.sciii:«, YVeyciliaciiscr Co., Tacoma, Waslt.; *K«v 

; rollateli Forcsts, lue, Warrcn, Ark.fi.i.vmMint/ Committee — S. L. Gregory (Chairman), Pope & Talbot, Inc, Portland, Oit 
Louis B. H oei.sciieii, Weyerhaeuser Co, Tacoma, Wash.; *W. M. A m .ison, Council* 
the Forest Industries, Vancouver, U. C , Canada; J. A. Bain , Arkansas Dept., of Lakgj 
Little Rock, Ark.; »James Grady, Western Wood Products Assn, Portland,
Ractii II II a iiiu n g ,  J r., International Paper Co, Long Bell Div, Amboy, Wa 

; Charles 11; Jones, Michigan Mutual Liability Insurance Co, Chicago, 111.; L»]« 
Landry, Son them Pine Assn, New Orleans, La.; Louis H. Posey, Diamond Ni*1,

■ Co, Northwest Lumber Div, Coeur d’ Aleñe, Idaho; »Thomas L. Rasmussen, G 
Forest Industries, Laona, Wis.; S teve E. Sciiuiiert, Dierks Forcsts, Inc, Wliitti. , 
Ave, Hot Springs, A rk.; Titov Brashears. Lumbermens Reciprocal InsurancelM^ 
change. Little Rock, Ark.; W ayne P aukiai, Hunt Lumber Co, Inc, Ruston, LiAsr"*"

rtM

Lew
F. Iv

H  Representative — Edward J. S eulacek, National Safely Council -l>5 N Mid 
, Ave, Chicago, III. 60611

t Gcucral Chairman l

L a g g in g  C o m m itte e  — J erry W. N e:ttekvh.i.f. (Chairman), Southern Timber Operai»w,'7 
Crown'Zcllcrbach Corp, Bogalusa, La.; »Joe T. DuNtor, Dierks Forests Inc, DcQiwvF.’ 
Ark.; J. K. L ewis, I. T. T. Kayouicr Inc, Iiixpiiam, Wash.; J erry Measel, Henawii 
Wilson' Lumber Co, Lcola, Ark.; *T E. N orth, I. T. T. Rayonicr, Canada, 
Yanrouver, B. C , Canada; I I aywooii N ih t , Roy O. Marlin Lumber Co, AlcxanfjcCH 
la .;  G. K. Pons. 1 I uv.l Products Accident Prev. Ansie, Arcade Bldg, Toronto, f t» '1!. 
Canada; J ohn  T urgio.n, Quebec Lumber Industries Safely Assn, Quebec City, Can 
H arry Zweig, St. Regis Paper Co, Tacoma, Wash.; Art F hedehickson, North* 
Timber Div, I. T. T. Rayonicr, Inc, Hoi|tiiam, Wash.; E mu. Weed, Crown Zelltd 
Corp, Portland, Ore.; A rt S hultz, Pollateli Forests Inc, Lewiston, Idaho; Tosi'R 
St;iiii.uNiiiu:i;,.Timlicr Operaiui's (annidi, Pmtlaud, Ore.; b'. J. Hastings, MacMiM—- 
Blocdcl, Ltd, Vancouver, B. C , Camuki; E. P aul LuRoy, Weyerhaeuser Co, Tata***1' 
Wash. '

I'cnecr and Plywood Committee: — E. lì. S utheki.in (Chairman), Georgia Pacìfici 
Crossett, Ark.; *J. S. Bowman, U. S. Plywood-Champion Papers, Inc, NeW Ye)
N. Y. ; Stanley f. Butcher, Bureau of Labor Standards, U. S. Dept, of L"1“ 
Washington, D. C. ; D. L. Cameron, Hartford Insurance Group, 4th & Riugo,
Rock, Ark.; S tovall F armer, Georgia Pacific Corp, Crossett, Ark.; L. W. Haq 
Lumbermens Mutual Casualty Co, Mutual Insurance Bldg, Chicago, Ilk; J ack MtJ 
Employers Insurance of Wausau, Portland, Oregon.; W illiam N eli.er, Hay KÌS 
Weldwi>ii*l ,.f Canada Lid, Womlslock, O ut, Canada; »I'.rnie H. Reeves, 
Products Accident Prevention Assn, Toronto, Onl, Canada; io.vi H ai.Las, Wtltirt  ̂
of Canada. Ine, Yailcnnver. 1!. C , Canada; lliatii Pasiikowshi, Oregon Div, I'ijj 
PIvwood-Cbampiou Papers, Inc, Lngene, Ore.
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