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OFFICERS — 1962-63

Chatrman, Board of Dircctors—Wiriiasm 11 Lowe, Treasurer, Inlan
Steel Company, Chicago, Tilinois §
President and Excentive Vice Presideni—Howann P'yLe, l’rcsi(.lcnl’i
National Safety Council, Chicago, Illinois E

?
]
{

Vice President for Farms—Hakry L. Powert, Assistamt to Vie
President, The Goadycar Tire & Rubber Company, Akron, Ohy}

Iice President for Finanee— Cowns Bakkes, Faceutive Vice P
dent, Finance and Property, Uniled Air Lines, Chicago, 1linois

e

Pice Pocadent for Hoanes 10 P2 Waknes, Viee President and ch‘
evid Momsgen, Moomfactireags Phvicion, Thaobde Ol & Rebdy
Conyiany, Houston, Texas i

'

Viee heesident for Industry-—~C. P Sentusres, Viee President—Ac
cident Prevention, Employers Muotuals of Wausau, Wausan, Wi
consin

b

Viee President for Labor—T.tove D. Urrer, Director, Industria’
Healllh and Safety Division, United Automobile Workers, Detroit:
Michigan 1.

" {

Vice President for State and Local Supety Orgomizations—Ilouss 1
Axtoing, Resident Viee President, The American Insurance Grouy.
St Louds, Missouri :

o o———

Vice President for Membership—Jjoun L. Guas, Vice Presidem
Monsanto Clhicnical Company, St Louis, Missouri 3

Vice President for Motor Transport—-Makk Roneson, Vice Presit

dent, Yecllow Transit Freight Lines, Inc, Kansas City, Missourit

{

Vice President for Production—Roneer R. Burton, Exccutive Vicﬁ
President, Camnpbell-Mithun, Inc, Chicago, llinois

Vice President for Public Informuation—Cuares W. FErcusox
Senior Editor, The Reader's Digest, Pleasantville, New York i
{

|
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Vice President for Rescarch—Nouwvin C. Koreew, MY, Clier 2803
cal Dirvector, The Fyuitable Fife Asaminwe Sotery of ale U
States, New Yook, New Yok

Vice President for Schools and Colleyes—Pu. Lowrn, B Fioan o,
Chairman, North Central Association of Colleges and Scouiabuy
Schools, University of IHlinois, Urbaua, Illinois

Vice President for Traffic—Rex M. Wiurron, Federal Highwoy
Administrator, U. S. Department of Comnnerce, Washington, 15 €

Vice President for Women—Mus. Ravaonp Savere, Ackwoith, 1o

Vice President for Youth dclivities—Donarn M. HieGeis, bt
* Health and Safety Service, National Council, Loy Scouts of *aa
“ica, New Brunswick, New Jersey

i

General Manuger —\V. G, Jonuuou, Genegal
Safety Council, 425 North Michigan Avciue,

Sétrtmry and Treasurer—R. L. Youney, Sceretary and Ticasuin,
National Safety Council, 425 North Michiyun Aveaue, Chicie. U
Tilinois

l

| . R
Assistant Treasurer—]J. D. Furronn, Divector, Freasury Phivisioe..
National Safety Council, 425 North Ahichizan Avenue, Chivisn H
Hiinois
\
\
\
0
v
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TRUSTEES — 1962-63

Chairman of the Trustecs—ITowany Pyre, President, National Safetyy
Council, 425 North Mickigan Avenuoe, Chicago 11, Hlinois

Vice Chairman of the Trustees—Wn. WHite, Chairman, The Dela-{
ware & Hudson Railroad Corporation, New York, New York

Members

Mewvin H. Baker, Chairman, National Gypsumm Company, Buffalo,
New York

Joun E. Bienwikrl, Chairman of the Board, National Distillers and {
Chemical Corporation, New York, New York

T ATOT

James B, Buack, Chairman, Pacific Gas and Electric Company, Sany
Francisco, California

S. Bruce Brack, Homorary Chairman, Liberty Mutual Tusurance
Company, Boston, Massachusetts

Eimer H. Bosst, Chairman, Wamer-Lambert Pharmaceutical Com-
pany, Morris Phins, New Jersey

Warter F. Cauey, President, Autowmobile Carriers Inc, Flint,
Michigan

WitLianm G. CitanoLer, President, Scripps-Howard Supply Company,
New York, New York

Lucius Cray, Chairman, Excentive Committee, Continental Can
Company, Inc, New York, New York .

LR Il C o a e e agri o

Monrgan J. Davis, Chairman, Humble Oil & Refining Company,
Houston, Texas

o ——

J. DoyrLe DeWirr, President, The Travelers, Hartford, Connecticut

Morse G. Thas, Chairman, Union Carbide Corporation, New York,
New York ¥

E. F. vy Pont, Director, Employce Relations Department, E. 1.
du Pont de Nemours & Co, Inc, Wilmington, Delaware

f
Freoeric W. Ecker, Chairman, Metropolitm Life Tnsurance Com- i
pany, New Yaork, New York H

)

1

Carvin Fonreess, Tr, Chairnsm, Allstate Insutance Company, Sko-[.
kie, Hinois

Joun F. Gowoon, President, General Motors Corporation, Detroit, ;
Michigan

T e e
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Bowman Grav, Chairman, R. }. Reyuolds Tobucca Cog. e,
Winston-Salem, North Carolina

Jaxe L. Hanmon, Dallas, Texas

L. Rotany Hawaman, DBrown Brothers Hareiman and Coanpony,
New York, New York

J. V. Hewn, Chairman of the Boards, The Continentad busueinee
Companics, New Yark, New York

Wuaiam Al Hewirt, President, Deere & Company, Moline, Wi

Fueperick R, Kaveer, Chairman, American Tolephone wd Telo g
Company, New York, New Yok

Joun R Kunmerey, Chairmn, Kimberly Chuk Covpoeativn, N,
Wisconsin

Joseryt L. Lantek, President, \West Point Manufacturing Compuny,
" West Point, Georgia

)
Sasm Laup, Chairman, Exccutive Commitlee, General Amaivan
YTransportation Corporation, Chicago, Hlinuis

Grorce E. Leicury, President, The Order of Railvomd Felogragd.o
St. Louis, Missouri

Witiam . Lowe, Treasurer, Inlind Stedd Compuny, €l
"lllinois (LEx-Ofticio)

NE!L McErroy, Chainman, The Procter & Guamble Compuny, Cin
cinmati, Ohio

Rouewr S. Oriman, Chaioman and President, The Nationad ¢ ot
Register Compiny, Dayton, Ohio

Ropert G. Pacr, President, Phelps Dodge Corporation, New Y.l
New York

G. 1. TownNan, Scerclary, United States Rubber Congaeny, Noo
York, New York

SHEKBURNE l’uﬁsc'orr, Belle Haven, Greenwich, Connccticut

Gwirym A, Paice, Chairman, - Westiughouse  Electric Carpor ation,
Pittsburgh, Pennsylvinia

Howauwp PyiLg, President, National Safcty Council, -125 §. .
Michigan Avenue, Chicago 11, IHlinuis (12x-Ofticio)

Warrek 12, Reurner, Vice President, Anecrican Folerion of 1,
and Cougress of Industrial Organizatious, Detroit, Michigay,

W. S. S. Rowcers, Former Chairman, Texuco, Inc, Mew Yoo, o

York
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Sa{'e*y CDunC" (Trustees, continued)

Epware L. Suea, Former Chairman, Ethyl Corporation, New York!
New York ;

AxtHur E. Stovvarp, D'resident, Union Pacific Railroad Comp'my

Oniaha, Nebraska i

Pu. Joun F. Twuosmeson, Honorary Chainman, The lnlcrnanonal
Nickel Company, Inc, New York, New York

Juan T: Twiree, President, Pan American World Airways System
New York, New York

War. Ware, Cliairman, The Defawine & Hudson Railvoad Corpora
tion, New York, New York

Rouvertr W. Wooprurr, Chairman, Finance Comnmittee, The Coca- Cola
Company, Atlanta, Georgia

|
|
Lescie B. WoktiiINGToN, President, United States Stecl CorporauonI
New York, New York l

|

|

{

|

|
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BOARD OF DIRECTORS — 1962-63

Chairman of the Board of Directors—Wituiam IY. Lowe, Treasurer,
1nland Steel Company, Chicago, Hllinois

Vice Chatrman of the Board of Directors—Dr. Lowen. B, Fisury,
Chairman, North Central Association of Colleges and Sccondary
Schools, University of lilinois, Urbana, Hlinois

Members

Epwaro S. Apams, Director of Safety, lowa Farmm Burcaw, Do
Moines, Iowa

Frank R. Anwcren, Editor, The Commercial Appeal, Memphis,
Tennessee

Rovertr H. ALmsser, Safety Manager, Merckk Chemical Division,
M‘crck & Co., Inc., Rahway, New Jersey

Fintay C. Artan, Assistant to the President, United Brothierhaod
of i Carpenters and Joiners of America, Washington, D. C.

Homer ALLEN, Associate Professor, Physical Education, Purdue
University, Lafayectte, Indiana

¥
W. M. Acuison, Scuior Safety Director, British Columbia Lumlbes
quufacturcrs Association, Vancouver, B. C,, Canada

Loulé H. Antoing, Resident Vice President, The American Insur-
ance Group, St. Louis, Missouri

Dr. Dewey F. Bawicy, Presideut, Detroit Institute of Teclmabey o,
Detroit, Michigan

\
Curris Barkes, LExecutive Vice President, Fisance and Propeon,
Uniited Air Lines, Chicago, Ninois

F. R. Barnako, Manager of Compensation and Safety, Hetlilch. i
Steel Company, Bethlehem, Pennsylvania

K. R. BarteLsMmever, Chief Iighway Engincer, Blinois Division of
Highways, Springficld, Illinois

Riciarp O. BenNeTT, Sceretary-Treasures, The Insurance Institure
for Highway Safety, Washingion, D. C.

Mrs. P. D. Bevir, Sacramento, California

M. F. Brancarvt, Manager, Safety Services, Allis-Chalmers Mann-
facturing Company, Milwaukee, Wisconsin

Witiiam E. Biuings, Executive Vice President and Secicruny,
Greater Cleveland Safety Council, Clevelamd, Ohio
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J. T Brawock, Vice President, Pacific Indemnity Group, Los An

geles, California t

Cravx D. Bmces, Managing Director, Industrial Medical Assocla:

tion, Chicago, Hlmms i

Grorge T. BrowN, Deputy Director, Burcau of Labor Standards/
u. s Dcparlmcnl of Labor, Washmgcon D. C. .

Ronerr U, Brown, Editor, Editor & Publisher, New York, New York

i
f
t
Russetr 1. Broww, President, Insurance Institute for Highway

Saicty, Washington, D. C. : t
oL Bunwer, Chaivinan of the Board, The Silver Flect ‘Mmm.

bxpress, Inc., Lowisville, Kentucky s

Lowaro W. Buteaep, President, E. D, Bullaird Company, Sausalito;i
California

Romerr R, Buwion, Executive Vice President, Campbell-Mithun, In:
Chicagn, Hlinois

Bienarn R. Carnweat, Dircctor, The Traflic Institute, Norlhwcs(crn
University, Fvanstun, [Hinois

e,y e T A ot e e

S

Law. ¥, Camenerr, Managing Director, California Traffic Safeyst
Foundation, San Francisco, Californin

Re s L

]
Acritzd W. Cantwerr, National Dircctor Safety Services, The;
Amkrican National Red Cross, Washington, D. C.

\Warter F. Carev, President, Automobile Carriers Inc, Flinl
Midligan

AueN L. Cows, Director of Industrial Safcty, Kodak Park Workr
Fagtun Kodak Company, Rochester, New Yk (

Joun 1. Conxoks, Assistant to the President, American Federatiog
of Labor and Congress of Industrial Organizations, Washington¥
D. C.

Y s S T

Jonn M. Convery, Industrial Relations Consultant, National Assou
ation of Manufacturers, New York, New York

T e

OweN Coorer, Exccutive Vice President, Mississippi Chemical Com;!
pany, Yazoo City, Mississippi

Sanrorp B. Cousins, Vice President, American Telephone and Tele;
graph Company, New York, New York . i

Ernest G. Cox, Chicf, Scction of Motor Carricr Safety, Bureau of
Motor Curviers, Iuterstale Commerce Commission, Washington

D. C
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Stanitey W. Cox, Vice President, St. Joseph Light asd Power G
pany, St. Joseph, Missouri

Brevarp Cridrietn, Executive Director, The Council of St
Governments, Chicago, Illinois

New. J. Curry, President, California Cartage Company, Iuc., 1.
Angeles, California

E. M. Cusiing, Vice President, Industrial Relations, Unitel St
Rubber Company, New York, New York

M. R. Daruingron, Jr, Managing Director, Auto Industrics Iligh
way Safety Committee, Inc., Washington, D. C.

_](H(N Denson, Fdidor, Los Amgeles Hevabd Fosuginer, Too Ny oL
California
!
Crauve pe St, Paer, Assistaut Director, Vrogram Developiaent i
i vision, American Farm Burcau Federation, Chicavo, Hindis

\J. Dewey Dowserr, General Munager, Association of Casualty
i. Surety Compunies, New York, New York

Miss Dorotuy Downs, Assistant to Director of Iingincering, Fuc
" men's Mutual Insurance Company, Providence, Rhode [shund

T. A. Drescuer, Milk Industfy Foundation, c/o Borden's Iayin 1l
| ucts, Division of The Borden Company, New York, New Yuilk

.
E. F. pu Ponr, Director, Employce Relations Department, 1§
: Pont de Nemours & Company, Inc., Wilmington, Dclawac:

Howarv Ennes, Director, Oftice of Community Scrvices und Hoeold
'-.Education, The Equitable Life Assurance Socicty of the Uniic
States, New York, New York

Henny W, FaLes, Vice President—Mannfactuing, S0 Ciai 1o
Compauy, Woodland, Mainc

Cuarces FexcusoN, Director, Safety Division, United Mine \Woi Lo
of America, Washington, D. C.

Cuares W. FErcUsON, Scmor Editor, The Reader's Digest, 170
antville, New York

R. M. Fencuson, Assistant Director of Industrial Relations, Repalb.
Steel Corporation, Clevelaud, Ohio

A. C. Fiewn, Jr, Manager, Public Aftairs, \WGN Tnc, Chica. 11
nois

Dr. Loweir B. Fisner, Chairman, Norh Central Associvion o
Colleges and Sccondary Schools, University of [inuis, 41,
Iitinois
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(Board of Directors, continued}

Paxker C. Forse, Safety Advisor, Socony Mobil Oil Company, New

York, New York

Benson: Forp, Vice President, Ford Motor Company, The American g

Road, Dearborn, Michigan

LEowarn G, Fox, President, Bituminous Coul Operators' Association,
Washington, D. C.

Weeny M. Frantz, President, Lastern Express, Inc, Terre Haute,
Indiana

Rosert G. Frazikr, M.D., Secrciary, American Academy of Pedi-
atrics, Evanston, Ilinois

Mus. Gerreust FIo Frese, General Personuel Director, New York
Telephione Company, New York, New York

A. H. (Galroway, President, R. J. Reynolds 'Yobaeco Company,
Winston-Salem, North Carolina

Jonn L. Gutas, Vice Uresident, Monsanio Chiemical Company, St 1

Louis, Missouri

Roserr 12 Gooke, Vice President, Transportation wnd Safety, Fhe {,

Greyhound Corporation, Chicago, lilinois

GliOR(.‘I-:_IL. Gonugrr., Manager, Salety and Fire Protection, Monsanto |

Chengjeal Company, St. Louis, Missouri

J. Witson Gowny, Vice President, Nortliwestern Mutual Insurance
Comphny, Scattie, Washington

Wi, Paurl Gray, National Executive Sccretary, Vuture Farmers
of Awmcrica, Otfice of Education, Pepartment of Health, Educa-
tion, and Welfare, Washington, IJ. C.

C. Huwnver Green, Vice President and General Manager, Southern

Bell Telephone and Telegraph Company, louisville, Kentucky

Gerakp O. Guirrin, Manmager, Hazard Control, Dravoe Corporation, |

Pintsbargh, Peonsylvania

1. V.o Guaaarno, Consultant, Health, Safcly & Plant Protection,
General Eleetric Company, New York, New York

Joun T. Gurasn, President, Pacific Employers Insurance Company,
Los Angeles, California

R. P. Hamirron, Superintendent of Safety, St .ouis-San Francisco
Railway Company, St. Louis, Missouri

Dit. Eawe S, Hannarorn, Safety Engiucer, Long Lines Department, ¢
American Telephone & Telegraph Company, New Yorl, New York}

{
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D. I, Haves, Chief, Safety & Fire Protcctian Buandy, Daed o
Atomic Energy Commission, Waslington, 1). C.

WiLLiaM Ranoovrit Heawst, Ji, New York Jouwuad and Vo,
New York, New York

Rosert C. 1ienwon, Vice President Operations, REA Vxpocs, P
York, New York )

Russect. E. Heston, Director of Engincering, Farmers Muunal 2.
insurance Company, Grinnell, JTowa

Donato M. Hiccins, Director, Health and Safety Service, Matia
Council, Boy Scouts of Amecrica, New Brunswick, New [citey

i Rr. Rev. Msor. Georce G. Hicains, Direclor, Department of e
Action, National Catholic Weclfarc Conlcrence, Wiatshingtoa, 1) ¢

PauL J. Hoover, Vice President, The Halle Bros. Co, Clevcliad, €

. W. G. Horenxiss, Director—Corporate Vo] Setviee,, G b
Corporation, Deiroit, Michigan

'\'W. L. Hurrman, Vice President and General Manager, Moo
1 ern Bell Teleplione Company, Minncapolis, Minncsot.

i
{ Freo Huieen, Corporation Director of Personuel, The Pochiy: i
\ pany, Scattle, Washington

SiWiLtiam S, Houwrs, Commissioucr, Department of Motor Veladd
\ State of New York, Albany, Noaw York

i
Dr. Harotp K. Jack, Dicector, Department of Health, Physic.t 1.4
{ cation and Recreation, Temple University, Philadclphia, i'can
1 vania
GeorGE A. Jacosy, Director of Persouncl Relations, Generad Yot
: Corporation, Detroit, Michigan

D. B. Jenks, President, Missouri Pacific Railroad Cennjons,
Louis, Missouri

Cuavpe A, Jessur, President, Virgisin Tradways, Cloadons o
Virginia

Newees. R Jonnson, Generol Manager, Awericon Muticd b,
Alliance, Chicago, IHinois

Ruparo A. Jones, Dircctor, Small Homes Council, University ot |
linois, Usbana, Illinois

Crartes H. Kernstaor, Former Chainman of the Board, Scas, Ik
‘buck and Company, Chicago, Hlinois
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Safefy Council (Board of Dircctors, continued)

Norvix C. Kieree, MDD, Chicf Medical Director, The Equitable Life
Assurance Society of the United States, New York, New York

Invineg B, Kouing, President, Kline Chevrolet Sales Corp.,, Norfolk,
Virginia

Otro Z. Kroescit, Works Manager, Inca Manufacturing Division,
Phelps Dodge Copper Products Corporation, Fort Wayne, Indiana

Warter K. Kocit, President, Mountain States Telcphone and Tele-
graph Company, Denver, Colorado e

Davio Koun, Vice President, Yellow Cab Company of Philadelphia,
Philadelphia, Pennsylvania )

T. A. Kraxiow, Director of Safety, Decre & Company, Moline,. Ii-
linois

bt > 224

Mgs. Jdun E. Kruecer, Milwaukee, Wisconsin

Frank 'E. Lanerer, Director of Safety, Nationwide Insurance Com-
puny, ¢ Columbus, Ohia

Y]
f . . b

¥. S. Laxg, Director of Safety, Interstate System, Graud Rapids, £
Michigan . t
R. J. ffamoukeux, Dirvector, Safety and Health Division (Canada), 4
Uhiitdd Stectworkers of  Amercies, AFL-CIO, Toronto, Ontario, §
Canagla 1

Eowarls B. Lanory, Director of Safely and Health, Burean of Per- £
sonnel, United States Post Ofiice Department, \Washington, D. C. 3

Awvnue BB Laxcue, Cluirman of the Board, McCall Corporation,
New York, New York 3

Srancey Lesenen, President, Phillips Ucteoleam Company, Bartles- |
ville, Oklahoma

Ivan F. LeGore, Safety Director, Portland Cament Association, Chi-
cago, Tlinois 1

LuceNe L. Leur, Chief, Program Planning & Consuliation Branch,
Division of Accident Preveation, Public Health Service, Washing-
ton, D, C.

Y ST

G. M. Lenicn, Vice President—Operations, Western Maryland Rail-
wiy Company, Baltimore, Maryland

et

Bruce Lousie, Vice President, Deere & Company, Motine, litinois

Wictian H. Lowe, Treasurer, Inland Steel Company, Chicago, Il~j-
finois :

vy
)
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Ealt o

Forst E. Lowery, Manager, Greater Minncapolis Safety Counat
Minneapolis, Minnesota

W. G. Macinrosy, Masager, Engiseering Depasiment, oot b
cident and Indemity Company, New Yark, New Yl

Arex A, MaLeskr, Program Service, Associate Divector, thos o ol
of America, New York, New York

H. G. Mancewsporr, Standard Oil Compuny (N. J.), New Vel
New York

Miss Marion E. Marnn, Commissioner of Labor and ludui:
State of Maine, Augusta, Maine

StantEY A. Mate, Director, Training Activities, Natioad Rile
sociation of America, Washington, 13, (.

Harry O. Matiiews, Vice President, Transportation and nsiala
. .

i

tion Division, Armour and Company, Clicago, Iilinois

’J H. Tvieex McConntre, Secrctary and Moanlaor of Fugoan o G,

miltee, Hercules lowdu Company, Wilmington, Thlawin,

G E. McCorison, Chairman of the Board, Thitimany Pulp and L.

Il Company, Kaukauna, Wisconsin

‘Brouks McConmick, Excemtive Viee Frosident, Tuteistiod 1o

"| vester Company, Chicago, Hiinouis
]

E. C. McFanoen, Vice President, Texas Ewployers” fusuiaizc. A
- sociation, Dalias, Texas

H S. McFartann, Dircctor of Personnel Services, Generad Mo o
\Corpor'mon Detroit, Michigan

Du.'Ross A. McFanrLany, Professor of Foviconmmental ealtl, .
Safety, Division of Eavironmental Veadih Scicuces, Havved S0t
of Public Health, Boston, Massachusctts

Wiareram Ho McGauaney, Vice President, Amcrican Moo, .
poration, Detrait, Michigan

. C. Mexnik, Vice President-~Cener il Mounagger, Meaas b
Yorms, tne, Oakland, Calilonia

I. W. Miriarn, Pompano Beach, FFlorida

Nouman C. Minokus, Divector, Natienal 310 Seiveoe G
Inc, Chicago, 1Hinots

Warter . Montcomery, Safcty Director, Quebee Asbesta, i
Assoctation, Montreal, Quebee, Cainada
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{Board of Directors, continucd)

Tuomas C. Mokrirs, Vice President, State [Farm Mutual Automobile
Insurance Company, Bloomington, 1llinois

A. W. Mortey, Dircctor, Bureau of Labor Standards, U. S. De-
purtinent of Lubor, Washington, D. C.

Epwarp C. Myens, Vice President and Assistant to President, United
States Steel Corporation, Pittsburgh, Pennsylvania

Axrnur J. Naouin, Safety Counsclor, New Orleans Public Service,
Iuc., New Ocleaus, Youisiana

Anmos E. Nevuawr, Director, Institte of Vublic Safety, The Penn-
sylvania State University, University Park, Pennsylvania

J. E. Nicuois, Director of Safety, Reynolds Metals Company, Rich-
mond, Vlrglma .

fRouewr A, OLeN, Exccutive Vice President, Gar Wood Industries, §

Tuc, Wayne, Michigan

Geo. P. O'Rourke, Sr., Chairman of the Board, ORourke Con-
struction Company, Dallas, Texas

R. N. Paricy, Safcty Consubtant, American Gas Association, New §

York, New York

Mrs. Louls L. Pertyan, Wilmette, Illinois
]

Riciarp . Perexs, Editor, New York World-Telegram & Sun, New

York, N';:w York

M. L l’um Vice President, America Fore Loyalty Group, New York, &

New Yok

Frercier N. Prarr, Manager, Trafic Safety and Highway Im-
provement Department, Ford Motor Company, Dearborn, Michigan

M. C. M. Porrarp, Director of Safety, National Gypsum Company,
Buffalo, New York

Hanry L. PoweLy, Assistant to Vice President, The Goodyear Tire
& Rubber Company, Akron, Ohio

Howawp Pyire, President, National Safety Council, 425 North Michi-
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surance Company of Indiana, Indianapolis, Indiana
i

Roverr T. Ross, Manager, Employe Programs Department, Ford
Motor Company, Dearborn, Michigan

]Al;Es A. Ryper, Chairman, Board of Dircclors, Ryder Systens, Inc,
Miami, Florida

Mars. RayMmone Sayre, Ackworth, Iowa

C. E. Scuiueter, Vice President—aAccident Prevemion, Employers
M\:tuals of Wausau, Wausau. Wisconsin

E. WeLbon ScuUMAcuEn President, Amcrican Optical Company,
Son(hbrldgc M'\snchuﬂclls

A J Sulw»\nw‘. Tlead of l)rp.ulmml of Apriciltural Euginecon:,
University of Minnicsota, St. Paul, Minucsota

S. M.\‘ Suare, Vice President, Southwestern Electric Power Cone.
pany, Shreveport, Louisiana

Gornon H. Sueeue, Head, Trallic Center Program, Continuing Fia
cation® Service, Highway Traflic Safety Center, Michigan State
University, East Lansing, Michigan

P. L. Siemiiier, General Vice President, International Associatiou
of Machinists, Chicago, Hlinois

J. R, Simimor, J. R, Simplot Company, DBoise, Id:ho

Reusen D. Siverson, Manager, Department of Mannfacture, Clun-
ber of Commerce of the United States, Washiugton, . C.

V. J. Sxurr, Peesident, Mutual of Omaha, Omaha, Nebrasha

Donarn. Sturz, Managing Director, Traftic Safety  Ascociaticn o
Detroit, Detroit, Michigan




[
e

National
SUfe*y Council (Maurd of Directors, continued) §

Roseir R, Snovcrass, President, Atas Funarce Company, Inc, At-
lanta, Georgia

S. T. Seence, Director, Safety and Loss-Prevention, American Cy-
anamid Company, Wayne, New Jersey

Herman J. Seoerer, Vice President, Industrial Relations, The §
Youngstown Sheet and Tube Company, Youngstown, Ohio

K. E. Svatry, Vice President, General Motors Corporation, Detroit,
Michigan

Georce 1{. Steer, Safety Director, Ralston Purina Company, St
Fouis, Missouri

G U Srnwaey, Ashieville, Nothy Casolin

L

|
Awrytur B Stonvars, President, Union Pacific Railroad Company,*
Ormnahia, Nebraska 3

Hucie B, Swieny, Jr, Progean Director, Junior Achicvement In-f
curporaled, New York, New York

Affairs,! American Jewish Commitiec, New York, New York 4

Rapot M/ruc H. Tanensaun, Director, Department of Interreligiousy
4

L Epwarp W. Tanquary, Staff Engincer, Farm Equipment Research
and Engineering Center, International Harvester Company, Hins-f -

dale, Il}ﬁnois
Coroner W. L. Tunes, Laguna Beach, California

Huntincton M. Turner, Vice President, Chemical Bank New Yort}
Trust Company, New York, New York

Mus. E. Artnunr Unperwoon, Vancouver, Washington "

Liove D. Urrer, Director, Industrial Health and Salety Division:
Usiited Automobile Woarkers, Detroit, Michigan [

Mus. Bernice T. Vawn per Veies, Member, Chicago Transit Boardg
Chicago Transit Authority, Chicago, 1llinois

Donatp G. Vauciian, Assistant Vice President, Engineering Deg
partment, The Aetna Casualty and Surety Cowpany, Hartfor

Connccticut

Dr. Preston A. Wape, Professor of Clinical Surgery, Cornell Unig
versity Medica) School, New York, New York . ’ ;

J. P. Wanrner, Vice President and General Manager, Mannfacturing
Division, Humble Oil & Refining Company, Houston, Texas




L

National

Sdfe{y CouHCil (Bomd of Director:, camtses)

[T

Miss Maxy M. Weeks, Progeas Spectadist, Hadth and Safay Ve
cation, Girl Scouts of the United States of America, New Yol
New York

Mark D. WENTz, Jr, Safety Direclor, Cit-Cou Qil Corporatiom,
Lake Charles, Louisiana

Hunter P. Wiarton, General Secretary-Treasurer, Internaticuiul
Union of Operating Engincers, Washington, D. C.

Grorce M. WHEATLEY, M.D., Third Vice President and Medical Di-
rector, Metropolitan Life Insurance Company, New York, New
York

Rex M. Wintron, Federal Iighway Adwsinistrator, U, S Dipun
ment of Conunerce, Washiugton, 1. C.

T. H. Wi.kenson, Director of Safely, Department of the Ainy,
Washington, D. C.

ALLI‘\N M. Witson, Vice President, The Advestising Conncil, Tuc,
Washington, D, C.
W. B. Woop, Director, Agricultural Extension Service, The Ohio
State University, Colutnbus, Ohio
|

+
E. Ciarx Woonwarn, Corporaie Director of Safcty, A. O. Switle
Corpora(ion, Milwaukec, Wiscansin
Dr. J! C. WriGurt, Secretary, Commitice for Advancement of Schoil
Administration, American Association of School Administrator:,
Washington, D. C.

D D Witiare Zann, Dean, School of Education, Temple Ui
versity, Phitadelphia, Pennsylvania

Los Angcles City Board of Iducation, fos Angcles, Culitornin

Ceci. G. Zaun, Supervisor, Safety and Phiver Justruction Section,




1962 Nationul Safety Congress

of getting an unexpected mouthful ot cur-
rosive or toxic chemical, some chiemicals like
benezene have a cumwlalive toxicity from
the vapors aloune.

Q. "What are some of the Wnportant pre-
cautions in haslling glassware?

A. Dispose of cracked ar dimaged glass-
ware, protect the hands when assembling or
fabricating glasswarc.

Q. What helps prevent clectrical shock ?

A. Tnsure equipmient is in good repair and
always growmuded.

Q. What is dunger of soring solvents in
an ordinary refrigerator?

A. If solvent vapors escape and fill the
refrigerator, the spark from ils operation
may causc it to explode. Such refrigerators
can be explosion-proofed hy rcmlm'ing the

+

oty frhiag
b Q&?
N 7 il
o , By Solutions of water sol§lib: beryllivm? nos-
sources of ignition, such as the light b“l,.,' k-‘ mal salts, such as by {z“ﬂium sulphate,

amd controls. -3 ¥t chloride, and the nitrat

(0. Whalt is an important way lo_lcfmlof-; i reaction and are characterized by their
the I_l:unrdous uu_]mdunl_ characteristics of 1&5;, a_bility to dissolve large amounts of beryl-
chemicals and thieir ceactions ? Sk« lium hydroxide. Ifowever, these water sol-

A, Cliecking  avaiable  hiterature belon; ki uble salts arc not hydrolized 10 the same
heginning to work. “i. - extent as other corresponding salts, such as

(). Why is a shicld placed in front of ‘;'all_xmlnum and iron. The exact reason for

> - 1&EX this unexpected behavior of the beryllium jon

the reaction? 2 .
case of ﬂ;g,. : bas not been defined.

A. To prevent injury in 3t . )
splash, or explosion. o Fluorine gas reacts with beryllium at room
- temperature. Chlorine, bromine, iodine, hydro-

%
The film may be purchased from he.SRE¢. ] lodi
Manufacturing Chiemists’ Association, Ing) gen sulphate and nitrogen peroxide gases

1825 Conneccticut Avenue N.W., Washinglon (R react with berylliwm wetal at elevated tem-
9. D. C, for $100. It may be previewed for'fl8 gz_f"“‘"""
Medical Aspects

- b "i
$10, which will apply against the purdhase;$
Recognition of the acute type of medical

of the film if the order is reccived withfl; b
30 days. R i
)] ~'|; igcproblems, encountered in the chemical and
W thermal refining of beryllium and beryllia
“from ore has cxisted in literature since 1933,

el

NATURE -AND INCIDENCE OF
BERYLLIUM ASSOCIATED DISEASES

By JCHN F. ZIELINSKI, M.D.
Medical Director, The Brush Beryllium Co., Cleveland, Ohio

Certain physical and chemical gharactes-
istics of berylium are prcscntc«\.:\s they,
wnder current cvidences, are appirently sig-
nificant in the potential toxicily expression
and  incidence  of  beryllimm  associated
diseases.

Beryllinm is classifiecd as an amphoteric
clement but is principally a metal in ils
characteristics. Like aluminum, it dcmon-
strates a spurious nobility becanse of its pre-
ferential  strong  alfinity 1o chemically
combine with oxygen, almost instantancously
forming a protective il of berylingn (.xxi‘ic.
This havd film of oxide veaches puexstst
thickness of 10* centimeters (HIBA® wr 001
micron) in two hours and s very resistant
to furthier corrosion wnder standard kinetic
cnergies. The excellent corrosion resistance
is attributed 1o the fact that the volume of
oxide formed is greater than the volume of
the metal consumed in the formation of lln'c
oxide. Above 815°C (1500°F) this film 1s
disrupted by the effect of clevaled tempera-~
causing intra-crystalling separation in
tewtine ta further oxidation of

ture
[ BN

The opinions of sundry observers that the
iy, 3cute reactions, involving either the skin

apdlor the respiralory tract, were due en-
trely to acid mists and acidic auions, were
bolstered by an official report in 1943, ema-

hith
N : X . :
& v aating from the United States Public Health
SRL Service, to the eff hat b i

> 1o the effect that eryllium, per se,
3 3“ ¢ is not toxic. The basic error in this simplify-
) T ' ¥ g assumption arose out of the fact that the
the clement. futra-crystalline s'cparanon.q. L&’. highly insoluble compounds did not evoke
purc beryllium is said to begin at 7(0. o ¥ !dvcrsc acute responses in various experi-
(1290°F) and become rapid  at 1000(; mental animals. Unfortunately, this asser-

fETS

(1830° ). S ",'4' retarded the eventual full recognition
oof the role of the beryllium jon in the

WA B

It is the only light metal with a highYEAE A ! ]

melting point 1285°C = 10°C (2M45°F 13 dlromc phase of the beryllivin associated
diseascs.

PR -
18°F). 1ts boiling point has an extrapolated ;
value of 2507°C (4540°F). It is intcrcsl@l( i
to note that the melting point for the onh; 3 ess toxicity in the human being, predomi-
of beryllium has reported values of ZSI.O"C [$anently in the form of the chronic respiratory
1o 2560°C (4550°F (o 4640° 1) and a boilisg§ :ﬁnbilily. did not attain acceptance wnuil
point of 4260°C (?700°F). TR, This recognition came ‘out of an

. Recognition that the beryllium ion can ex-

.

. 1 RN org R N o :

Chiemically, beeyitinm is quite closely o ‘t‘FdeiC-hkc ouset of respiratory abnormadi-

lated to aluminun and its complete sepaa QRS Ues among employces of a fluarescent famp
2 BV manufacturer,

3
Ji:; This larter recognition of a new occnpa-

Beryllium metals reacts readily with it ! 0 ]
> Mbonal discase entity, of major medicul and

phuric acid and bydrochloric acids. Di :i : . L
nitric attacks the metal slowly, but concongsey Jegal importance, sum_ulmcld a great ded of
trated nitric has but little effect. DBoili gyoearch into the epidemiological, medical,
water and alkalies react with the evolution Bpad experimental aspects of berylliinn asso-

) ¥ ~K3 . «

of hydrogen. The hydroxide, Be(OH)\ s SN cated dlscqscs.’ ’thcfnun.'c on {hiese aspects
amphoteric. The beryllates, unlike the alumi-% _j\"‘;. steadily. The lists include obscrvations
nates, are fairly casily hydrolized at boilix_(‘ e’ 00 human and experimental evidences. In

g

! kvimh ategories, there are data that are proy-

tion from this clement is dif ficult,

n}

oyt
RS

femperatures,
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“ing valuable in 1y

salt “atidie in

Chemical Industrics

va proper evaluation of (he
specific problems,

. -8

On e othermhaml, there are articles
wherein the use of simplifying assumption-,
possibly in an attempt 1o rapidly finalize the
problem, hias fed o conclusions (e are ted
compatible with the cursem epidernfoboggicad,
experimental, and medical evidence. Within
all the hackground of confusion there doc-
exist a definite orderly paticrn of facts

The author of this report on the eurran
status of the berylliom associated  diseuses
docs not intead to inply that this report will
finulize the specific problem. It is his intem
to apply knowledge gained during 20 years
of experience in the bLeryHinm industry
against the evidences and thereby reach some
tenable conclusion, . valid within the evi-
dences currently at hand,

Beryllium dssociated Discases: Acute Types

The eventual conclusions drawn by the
author are based on the evidences of both
the dermal and the respirntory adverse re-
actions mauifested wnong  «ane  bery Hian
warkers, 10 is, thevefore, essentinl gt st
least bricf descriptions of b these reactiony
be presemied in order to substantixte the
ultinude conclusions,

Contact Dermalitis

Causation is undue andfor prolonged con-
fact with the soluble salis of beryHiwmn,
Causal frequency and severity are definitely
a function of the type of salt. The mst
reactive salt as to frequency amd severity, in
the author's experiences, is berylium fluoride,
Anmmoninm beryllium fluoride reacts less in
frequency and severity. Heryllium sulphate
and beryllimn chioride salts show a much
lower frequency and severity rate. The gross
pathological expressions are infllucnced by
the radical.

Contuct denatitis has noi been seen in
warkers handling gusre beeyllivn hydroxide,
pure besyllinm oxide, and the preseut-ay
vicuum cast beryllinm mctal. Prior 10 1951,
the so-called “high purity” mictal contained
anywhere from 0.5 to 2 per cent of wn-
reduced soluble beryllivm {huoride salt with-
in the structure of the metal mass, and as
high as 5 per cent in the “techmical” grade
of melal.

A dermatitis indentical to that caused by
beryltium  flnoride  was  scen amoung  em-
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in 1950, of current industrial -
:trols, were dominantly of the insidions type.
A typical case of the insidious type can be
generally described in 1he following mamner.
Usually a relatively new cmployee would
complain of a progressive non-productive
cough, croupy in character, and ‘aggravated
when the afflicted was in the supine position.
This subjective symptom was invariably as-
sociated with a symmetrically progressive
burning type of pain under the breast bone,
more or less constant, plus shortness of
_breath that was markedly aggravated on
physical exertion.

are aisel, finm, relatively dense, wtll\lhlig;
or no nflanuuation. Tl.lc bulk of lhcI c\:ill{
extends rather deeply, is well dcf.mc((i. ol
a fibrous resistance. Suu!ncs of cxcise .spcuy_; H
mens have shown the lesion to |3c dol:mtna\::ilh :
a forcign body type of rci\chonf ulls -
considerable central dcs(.rucnon o clti .ﬂn’\.
several specimens a qu 1sol:\lc(.l sma gom,l’
wlomata had been discerned in the z c'\
section hetween the area of cclluiar destrul

tion sund the fibrous capsule.

ployes engigeed rc\\nrki_uu lhhl-";-u‘li:,l,(l
wetal. This fact ofiers a lopical cx[: .|;|:|"ni
for the very carly reports of :\ClllL_(L-r '.,
respiratory  adverse  reactions n[
we with this metad outside o

andfor !
people workingz
the basic rehnerices.

“ Hlergic” Devanatusis ‘
e cases i the b o
:mm(ln‘ ‘:::\\'c ocenrred within six to [[‘“u..l-.
days after initial exposure 1o (hc“ m-liu‘z,
mists, andfor dusts of |-c.ryl|unn -’l"".(];
The frequency of attack s :u:pm,\:fnn ci
1 per cent of the popul.:ulmu -m,c:\p.nm:“:
This syndrowe expresses itself in the r.[\ et
selden onset of intense infiomnadion :r._ .I
skin  with varying  degrees  of ]nlh‘llrut:‘-;
usually only on the nnrmal_ly C.\'pus(‘.ll a s;.l
of the face and neck, \'\'nh superi |.“rt”-.(|
diserete mud confluent lesions, i, clevated,
and/or blistered in type. | .
Silateral puffiness of the cyclids ﬁm).‘i:l,ﬁ
degrees is a constant feature. """:?""m'al on
of the conjunctiva, if present, is mfnn!m‘_ "
comtrast.  ltching is an mtense sll!;ljf‘c '.Lc
symptom. Attempts lo re-cnter the F“;p..'?“"
into the fluoric phase of chemical |n_u‘¢‘u. '":
after total romission of the flcscnln}(_.S)“
. resulted i requerence.
This wecessibatad o pesseient 1 "i\.‘f:' \|nln
ansther chemical or q[]ls&'cl!:mums ugi‘u‘,n ',I':|'-
withowt Turther il cifeet, if an “m'.i" unity

the

CXpPUTICHICe

»
Respiratory Aspects: Imumh:ulc or "Acul(!
Occupational Disease Potential . o
The acnie respiratory ocgupalmnnl (ll|§c?!:t
potential ranges in expression I'n'uu n(m:h
10 a puemmonitis, i.c., lll";ulull:lll(uldo ”o..‘ 2
membrances ranging from_lhc 1nose gm B
10 the g tissues, depending on llhnc Rt
duration, and compound type of cxpolsulrc n;
e form of mists, fumes, and/or dusts

3 4
v
X Due to the intensity and persistence of the
Rdescribed symproms the individial was -
,glble to obtain regularly proper physical rest
and developed the associated symiptoms of
general lassitude, physical weakness and Joss
N of appetite, plus some weight loss, Objec-
ble compounds of beryllium, Thei®RE fively, the resting afflicted individual was
the §"|"’° < r:ds are dominantly causil B3 noted to have a definitely increased respira-
Huoride complo!l soluble compounds utilized R % 0ry rate with diminished chest expansion.
':||lhough :}Il't‘lc try have been incriminated B Relatively mild exertion would readily in-
in the basic indus {hcr. -+ 88 duce shortness of breath and a reflex spas-
at one Lime or another. K modic cough. Some degree of hlucness of
st'the nail beds andfor mucous membranes

The thino-pharyngi i.'c" ‘fhc l'ﬂ?;i“"ﬁ'-
phase usually resolves itsclf rapudly "ES-would be apparent. The mnose and throat
:mucosa would be inflamed.

"
spiuttisncously after temporary complete E
el from the exopenous factors.

4

deame  invariably

18 Stethoscopic  examination of  the chest
would reveal fine 1o medium abnormal rales,
B most noticcable in the lower lung  ficlds.
__'i«Occasion:llly the abuiormal sonnds were prac-
Kvally identical to those hedird during an
: ;"aluck of asthma, The hecart beat rate would
b markediy accclerated. The femperature
‘s3s normal or very slightly elevated except
‘i the presence of a secondary infection. The
dinical {aboratory findings, in the umcompli-
ated cases, were essentially within normal
p ! Emits,

I'he tracheo-hromchitis plise ncccss:lalot:;
longer period of temporary com|1)l.c(c' r‘;:;"u:
from the exogenous ‘Inc(ors. T us"m dus nti
respiratory COI\\])'iC:Il.I()Il was nsu:; y o~
sl of relatively high lcvc_'ls OMC(TP:;, .
aver a prolonged |DCI'IU(.| of time. :) e i
dustrind hivgiene practices m the )el'yh“é .
industry during the past l(} to 12 yca;s "

ally wiped out the lllCl(ICl.lC.C of m é
¢ } iracheo-hronchitis.

existed.

Cliemical Ulcer A

This lesion is usually the result 'u[ jlcp}:
fected superficial cuts or srn‘:nlrl»c:s (E,T.Tll‘
mated with the Nuoric compounds n’l»c );’c
. The sulphate compound can @ ﬁn b
causal but incidence and severily :u[c o
lesser degree. M is an open _Ic:smnI'O- e
<kin presenting a §|uughmg, ‘n'ncgn n{: :|‘|...

nd scapty thm rQGEHS $ e 1

f:l:c:ara well )dcl'mcd :|An(l '\h’{h“t'..(}lc}’..‘:s:,|:
showing mtlammuation with II}?TIIAIIILI‘I. ex "
sionn of varying dggree. PPam s |-|u'm||.n(f
when the lesion is preseut over ponis o

practic v
phyaryngites : o

Of major concern to all "“.(')IVCdflsc::'
aente respicatory diseasc pmcnn.:ll D}{’a{a—;‘“
herylium chemical pncumonogatiy. \.sd a
el cases have been (lﬂClIlll(':II.c. g
c er o a fulminating or an insidios 8
tvpe. Basically, they are one and the sanme;

I"Tcmpomry increase of gamma globulin in
ke biood had heen noted in most cascs. The
sdhest x-rays wsuably did not show any ap-
; imeciable  changes  wntil from seven to
by venty-cight days after the initial onset of
. i - e facs .
feense. hei aflucnced by thne dosag i ‘v “he o8
IhN.,\\g:lI-u;lr:h:‘ilfn““g Lype was usually . ‘!::’ julu.c‘clu\;(l: h):nplums.l '.llu.-st.:l cll:fmglc.\
lors. l'l(;lsc);' hric‘f TS 10 overwlehn ! :csc with the slage and severity of the
a roid ’ ‘ . . N ,6“1 8
!I . tevels of adverse exposure, with al’t‘lh.‘ % & tomical cane o M i ' o
g el belore cxpresso @ A typicad case wonld first show a difivese,

cally,
heing

fiexion, extension, or buny structug

Meerating Granufoma
This lesionr b nsoadly the vesult of o

.. feely 't Istet per e : . H T
anplant of  beey Hinne sufphate sale wder tively ""”".ll_’o,“c il:‘.,,;vuncnl. The insidios IJ)_m"lClrlCnl‘ hilateral  iziness, e very
npy '“L, winee, The lesion prossly re- ol the ll"l.«l 52 ult of continual exposure W EIWId cases didd nor show progression heyeond
: sarlace. S et WS s ‘ . ‘o d :
”‘CIS m soft “corn” Tt is well defined  type was ‘l'f’ Irclc cls over a rclatively log §E®is aspect. The propressive case would then
"’C“: des a oh healing surface that occaston- u-l.\in;'d,\( MRl SR oW irrepulir patches of soft-appearing ju-
L T 5 : ‘ . bl thea :

hemical Industrivs
Y 1

filtration, followed In)'éj;discrctc andfor con-
- ~“Thitenf “isodules. Ythelanses of recavery the
resohition of thiese almormal shadows 16 1he
individual’s normal would bhe rather slow,
from four to six wecks in the severe cases,
but would be camplete prior to the subsi-
dence of the subjective symptoms, Complese
recovery periods ranged from (our 1o twehve
wecks.

The fubminating type was basically simi-
lar except that the kdency periad between
the known massive expasure incident and
the onset of subjective and ohjective symp-
toms would be very hricf, aus fittle us six
hours. Fhe chest x-ray in such cases would
invariably show the advanced stages, as de-
scribed for the insidions type, in o period as
short as 72 lours alier the exposure. The
complete recovery period in the fulminating
cases, though more deamatic in character,
wias mnexpectedly  short by comparison,
usually being complete in about foar weeks.

In the series of 93 cases of acute beryt-
lium chemical pucumonopathy documented in
the pre-1950 experiences of two basic re-
fineries in Ohio, there were ten fatalitics,
six coming to amopsy. The pathalogical re-
ports were essentially negative, except for
the lung disease and for acute cor pulmonale,
i.e., acute dilation of the right or pulmonary
side of the beart, “Fhe daninang abnorngd
cellular feature of the liogs was prrotemsnced
intraatveolar interstitial cedema, ie, involve-
ment of the {ramework of the air sucs, with
varying degrees of organizition,

The pathologist remarked on the nem-
specificity of the reaction and its similarity
to the reaction discerned in fatal cascs due
1o phosgene or the oxides of nitrogen. lfc
further indicated a simikarity to the reaction
scen with vitns  pnewmewitis or with the
pucumonitis  associated with  severe Lidney
Function block. 1t is his documented apiiniiesn
that (the acute pocnmonopiathy is that of
chemieal prenpnenitis  or
alveolitis,

The epidemivlagicsd, experimental  and
clinical  evidenees  imdicated 1) the dose-
response curve m the acute type of occupa-
tiomal discase potentials assacined with the
soluble compomnds of by yHimn i the gsid
sigrmioid seen with other toNic neveriads,
2) the dose-response base fine ja Jillerem,
both in frequency nd severity, for differem
componnds of berytliom. Phis ditters ngiad je

a
pevi-hronchiokay .




1962 Notionul Sufety Congress

associated with the known and predictable
differences in the physico-chemical character-
istics of the involved compound.

From all these evidences it is reasanable
1o postulate that the acute types of discase
are basically the resuit of the chemical
activity of the involved compound, modified
in its action by its bond with beryllivm, and
not due to the beryHium ion alone.

Chronic Types
Dermal Aspects: Latent or “Chronic”
Occupational Discase Potentials
Dermal Gramdoma

This type of discase potential was highly
publicized through fluorescent lamp breakage
and implant incidents. Al the evidences in-
dicate that only the very siowly soluble com-
pounds of bervilium, principally certain
forms of the oxide, evoke the granular unit
lesion ascribed to the beryllivm ion.

The gross skin lesion, limited!to the area
of implant, resembles a keloid or soft “corn.”
It usually reaches maximum expression
within 4 months after an impl-mt incident.
The abnormal tissue expression; istthat of a
localized foreign body reaclmn with a dif-
fuse, somewhat loosely arrang;i distribution
of the granular unit lesions. Father simple
surgical excision effects a curc.

The incidence of the skin granuloma in
the basic industry has been much lower than
one would expect. In fact. it is the excep-
tion instead of the rule. This' may be ex-
plained, at least in part, by the fact that
the industrial implant injuries receive medi-
cal attention. There are, however, relatively
large numbers of permancnt skin implaat
cases whcre the granulomatous reaction has
not occurred.

Atopic Dermatosis

There are two cases diagnosed as recur-
rent eczema-like dermatosis at sites of pre-
viausly prolonged irritation hy the soluble
salts of beryllium. A polysensitization factor
is ascribed.

Respiratory Aspect

Probably no other disease entity having
an cxogenous inorganic factor has provoked
as much controvery as that associated with
the beryllium ion.

The caned by
oerwehion in

“hervlliosis”  was

term
FRRRA . T

experimental *acute poisoning” in animals.
With tlie subscquent recognition of the
“chronic or delayed” form of rcaction in
humans, the term was simply cxpanded to
identify the 1wo classes of pulmonary dis-
easc as cither “"acute berylliosis™ or “chronic
berylliosis.”

This simplification unfortunately engen-
dered confusion because it did not indicate
the different abnormal tissue response in the
two entities and, furthermore, fostered an
erroncous inlerprelation that a time element
is the sole point of difference.

VauOrdsteand and [ are
that the term

in agreement
“acute beryllium  chemical
premnonopathy™ is probably the most basi-
cally descriptive, from an epidemiological
and clinical viewpoint, when discussing the
acute type of pulmonary reaction, The term
“berylliosis” hias gradually become accepted,
in literatwre and law, to describe the syn-
drome asscciated with somewhiat more speci-
fic, chronic abnormal tissue changes in the
hmg parenchyma along with variable second-
ary systemic alteralions.

Beryltiosis

A satisfactory definition for this disease
entily is currently virtually impossible. There
are obscrvers who prefer to classify the
culily as a sysiemic discase or intoxication,
the lung manifestations being only a part
of the entire syndrome. They postulate their
opition on the existence in an appreciable
number of cases of associated specific type
of almormal tissue reaction in otlicr organs
Haowever, theve bias been no doctnnented cise
showing clinical evidence of “systemic beryl
hiosis” without 1he lungs being the critical |
organ involved. TFrom the evidence in litera: '
ture it can reasonably be assceried that beryl
liosis may be considered a systemic reaction,
induced by the berytiun ion, but consistenty
having its primary sl major expression of
disease in the hungs.

AN current epidemiological evidences i
dicate that the major causation in the exist
ing cases was beryllium oxide having certain
pliysico-chemical characteristics. A rcﬁnd(
experimental study, now in progress, sur
ports this philosophy.

w
Subject Symptoms and Objective Findings J

The subjective symptoms in chronic beryh !

lium-associated pulmonary diseise are non |

spevitie, Pl most prominent is that o"



shuriness of breath §
severe cases, at re
productive, occurs i %%
of cases. A varying degree of weight loss
has been determined in more than hall of
the casecs. Subjective symptoms occurring
in the minority inclnde {atigue, chiest pains,
loss of appetite and weakness i descending
order of frequency. Any or all of these sub-
jective symptoms may be present, ranging in
intensity Irom a very miuor order to a very
profound state.

1Hon-

Objective findings arc relatively sparse,
with less than half of the cases demvonstrat-
ing abnormal breath sounds en stethoscopic
examination. Blueness of mail beds andfor
mucous membranes is neted in about 40 per
cent of the cases, with clubbing of the
fingers and/or toes in about 30 per cent.
Liver culargement has been detected in 5
per cent and spleen enlargement in 3 per
©ocent,

Clinical Laboratory

Routine blood studies are uswally within
accepted normal limits, The red corpuscle
sedimentation sate is commonty increased. A
" refative increase in red cell count, without
3 increase in the white count nor appreciable
" alteration in the differential, has been noted
i the tnore severe cases. A relative increase
in the gamma globulin {raction of the blood
serum has frequently been reported.

Standard urinalysis is non-informative.
L' Iucreased excrction of calcium in the urine
= has been reported o have heen noted in an
. wppreciable sumber of  cases, FExtensive
. studies on active and inactive beryllium
. workers, both with and without evidences
of the disease, bave shown the constant
climination of berylium body burden via the
vrinary tract, without any covrclation to the
‘ degree of exposure nor 1o the presence or
£ absence of the specific disease.

:
3
)
3

3
i
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3
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3 Respiratory Functional Abnormalitics

I Only about 6 per cent of the total docu-
N mented cases of Dberylliosis bave had any
% significant studies on the associated respira-
G- tory physiological changes. The only con-
. stant findings, in all the cases studied, were
i tose of a) decreased vjtal capacity, b)
i} decreased A-a 0y gradient, and ¢) decreased
<! difiusive capacity for oxygen. These were
¢ followed, in order of decreasing frequency,
i: by findings of a) decreased sesting oxygen

00C476

wif, the

Wbty . paciny, O

Chemtcal Indiustsse,

increased  physiological di.ul
cased maximal breathing ca
a suggesting obstructive
physema TE"E) polycythawmia

The results  indicated  that  the chsonic
prlmonary Iesions associatad with beryHivin
caused  an “alveolac-capilinry  block™  syn-
drome of rather profound degree.

s:\l_umliuui' iv
space, ) il

Radivlogical Patlerns

The x-ray changes scen in berylliosis cises
were initially considered to fall isto three
distinctive stages.

The first stage is described as & diffusce,
fine, unifonm, distinctly partienlate grannka-
rily.

The sccond stage was characterized s
diffuse, reticular pattern supcrimposed on
the initial granularity.

The third stage was chasacierized by the
presence of uniformly  distributed  nodula-
tions.

At a Jater date, w fourth stage, that of
consolidation, was described.

This coucept thist there are stages of the
discase has been questioned by some observ-
ers. They believe that although a progres-
sion  pattern may exist, there are other
evidences that these various x-ray changes
represent  types  of  discase  rathier  than
sfagces,

With the possible cxception of the lincly
granular  pattern, there is nothing o e
other varicties that can be cousidesed pathog
nomonic, i.c., peculiar o the speciie probleos

Complications

Except for the devclopment of cor jut-
monale, complications of herylliosis have
heen {ew. The ocenerence of local or s
tional lung tissuc collapse i abont 15 per
cent of cases and of kiduey stoues  abenn
10 per cent is considered a primary -
festation of the discase.  The clinical ¢
dences in two  geographical arcas do it
fully support thie relationship of kidney
stones as a discctly associated problem, as
postulated by one group of observers.

The complication of cor pulionale is prol-
ably of greater clinical signilicance than (he
primary discase cntity itsclf. The evidences
indicate that this complication is probabiy
the prime cause of (atality in the cases

Uhndilie siltcosis, the swvctitrens e o snta e
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euwlosis i beryllimn cases has been corres-
pondingly rare, particularly since many of
such cases had been institutionnlized in
sanatoria for the trcatmem of tuberculosis
as a resull of misdiagnosis. There are six
documented cases, reported as having this
complication.

Lung cancer has been similarly rare. The
current casc registry report indicates one
case among the chronic disease group and
two cases in the acute discase group. There
are no recorded cases of bone tumors in
the case registry.

Extreme anxiety and rcactive depressive
stales were rather common in the earliest
and most severely afllicted cases. These were
associated with the very gloomy prognosis
that existed in those days.

Complications associated with the jse of
steroid drugs, as a bencficining therapeutic
apent, have been rave, occurving as stuniach
irritation, transicnt  clevation  of uginary
sugar excretion level and psychological dis-
turbances.

Therapy and Prognosis

Prior to the advent of ACTH and tie ad-
renal steroids, the treatment of berylliosis
was limited to the use of oxygcn!l plus
carious supportive drugs. Sulfommides; pen-
icillin and cytochrome-C were tried without
success. Experimental systematic use of} var-
ious beryllium chelating agents was sinularly
ineflective. Except for the very mild and
apparently  stabilized cases, the prognosis
was, at the very best, very guarded. In-
cipient death from pulmonary or cardiac
insufficicncy, or at best, permanent major
physical disability was the usual course.

The current medical evidences indicate
that the routine therapemtic use of adrenal
stervid drugs are of dehnite henfit, In some
cases the clinical improvement has been very
dramatic. Some  chinicans  indicaic  <ascs
showing both “compleic” clinical and roent-
genological reversions (o normial. Whether
this cficct is permanent or merely a transient
phenomenon is currently an equivacal ques-
tion. A symmetrically improved prognostic
attitude is currently the general rule,

Diagnosis

The diagnosis. is originally a recasonably
presumptive one when an individual, having
Lkuown of recasouably possible exposure to

¢ " cencante o diffnen alteration i the

hung x-ray pattern, accompanied by a vary-
ing degree of evidences of capillary-alveolar
block, i.c, interference with diffusion of
oxygen through the air sac membranes. 1t is
a reasonably probable one when the x-ray
abnormality is that of a diffuse, bilateral
fine granularity. It becomes a rather firmly

response had ocenrred due to exp §
i levels above 100 micrograms of ldgili

. content in one cubic meler of ."(hé'y
) “assumed the 100 microgram dosage as pos-
O sibly being the minimal toxic dose for the
most reactive compounds in use.

The first recommendation was intenided

documented one only when the other catities
causing capillary-alveolar block are ruled
out. Generally, the majority of these enfities
offer little, if any, problem. In some in-
stances, it is necessary to resort to abnormal
tissue identification by biopsy.

Positive chemical or spectrographic assay .
for beryllium in body fluid or tissue pro--
vides incontestable evidence of siguificant ex-
posure 1o the clement. However, the mere
presence of the clement in body fluids or.
tissues does not, in itsetf, indicate the exist-
ence of a specific disease process.

Differemtial Diagnosis

Any chronic diffuse pulmonary disease
must be considered in the differential diag-
nosis of berylliosis. The granular type of

reaction, on x-ray, must be differentiated,

from rhewnatic  pneumonilis,  erythems

nodosa, lupus and virus pneumonitis. The |

nodular type, from other pneunioconioses,
sarcoidosis, miliary tuberculosis, mycosss, ,
miliary carcinomatosis, malignant Iymphoma,’
pulmonary adenomatosis, alveolar proteinosls,
chronic interstitial  fibrosing  pneumonit
(Hamman-Rich), ctc.

The major diagnostic probiem has been?

that associated with sarcoidosis. H

The x-ray changes and the histopathologi-.

cal pattern in the fairly recently described
“farmer’s hing” are currently considered as:
not distinguishable from beryliiosis.

Industrial Hygicne Aspects o
The prevention of wudue exposure of sese,

pirable beryllium to both workers and the - Fy.
general public is the prime function of the:

industrial hygicne engincer.

What constitutes an unduc level of ex-

posure has never been uncquivocally deter
mined. In 1949,

dations for adequate  industrial  hygieaic
controls of beryllium air pollution.

Having some cvidences that both aae]
and chronic types of vespiratory occupationad

two consullants for the'q
United States Atomic Energy Comnission
were requested to make specific recommeny

for llu.: prevention of any acute type of
occiipational respiratory discase. The first
) c_omprchcusivc survey on occupational opera-
- tional levels of beryllium cxposure were
_ coqduclcd by the ALE.C. at the Lorain,
: Ulnq, beeylivm refinery in 1947 ind 194:{
- During  this  enviromnental survey, it was
: noted that there were no recorded cases of
~any type among employees in a specific arca
[ of the refinery. All the air pollution dita
4 sho_wcd results below 25 microgrmss M2,
. This observation fostered the initially re-
'_gommcmlcd targel of 25 micrograms/® peak
Svahie, without a time f{actor.

Having absolntely no ditis thia could be
- used as the target for the prevemtion of the
. chronic type of occupational respiritory re-
: sponse, they resorted to an "educated” guess.
“They made the asstmnption that berylinm
¢ was probably as toxic as the heavy metals,
lead and mercury. They then reasoned that
n atom-for-atom extrapolation was logical.
s laking the atomic weights of 200 for mer-
'.;ur:; andd ZOZ for l'(.':l(l, they divided them by
2%, the atomic weight of beryllium.  They
* rounded out the results to the “whole” num-
. ber 25. This constituted the comparative
v atomic weight factor. They then divided this
: h'cl.or of 25 imo the previously assumed
1 minimal toxic dose of 100 micrograms, yield-
g a figure of 4 micrograms. After more
debate, they decided to apply an additional
factor of safety and came up with the rec-
emmended target level, on a daily weiglted
averagg busis, of 2 micrograms of bervilimn
cntent per cubic meter of air. ’

The third recommendintion is intended 10
gypevent the ocenrrence of the chronic type
.of beryllium-associated respiratory discase in
hl!le g.cncr:ll public living within the air polla-
tion influence of the berytlium producing or
gilusing p!anl. Extensive air sampling was con-
ducted in 1948 and 1949 in such an area of
Rimfuence where non-occupational expostire
.ases of the chronic discase hasl pf,c\ioush'
rocurred. The weizhted averace of the re-
s was 0.1 microgram bery[liem per cubic
pder of air. Reazoning that the residents

Chemtical Industrics
were ootentially cxposed & w0 comstinead
basis, the cousublams decided 1o apply a
safety factor of 10. The.regammended tarpet
o‘f 0.0t micrograms was established. At first
sight this scems (o represent a | : 200 rzlli-n
on comparison with the reconmended in-
plamt target of 20 micrograms, The time
factor of 40 hoursfweck in-plamt exposure
versus 164 hoursfweek ontdoar  exposures
reduces this satio to approximately 1 : S0
Fhis rutio is actually wot as norbid in s
conotation as ity appear at firse sight.
Such ratios in ontdoor 1o workreom recom-
mc.u«lc(l maxiounn allowible concentritions
exist for othier potentially 1oxic clements or

S'mnpnulmls. A rafio of 1 : WM exists for
worganie arsenic, fluorides and 1115, 1 ; 70
for lead, ¥ 2 67 for hydrogen sulfide, 1 : 13

for manginese, and 1 : 30 for mercury.

) 'l‘lucsc_ recommendations  governing bervl-
Lo rchinery operitions beesinre o ective in
119, Based on ditiv aod experionces gather o
during the passage of time, maodifications
h:w'c been made in these original recommen-
dations, involving botly the concentration and
the time factors, The following bricf com-
pend describes the enrrent AK.C. recom-
mewdations, issued in 1957,

In-Plant—1cighted cdverages

1. The daily weighted average in-plan -
maspheric beeytlum concentration shaould not
exceed 2.0 smicrograms/ N,

2. This daily weighted average is com-
puted on a quasterly experience bisis,

_J. A daily weighted average exceeding 2.0
Ill‘lt‘l’()gl':lllls/’ﬂ' bt et in excess uf 5.0
micrograms/ M will wot be permitted 1o
exist .fur a period excecding 60 days withom
ALECospecific approval,

"l. A iy weighted average exvecdig: 5.0
n.m'rngr_;uus/l\l’ calls for immcdinte conee-
five action o the operation v yuestion,

Ningle Fyposures

B Any singles air suple i exeess of 23
microgrins/ M2 within an opeciting e,
but less than 100 microgramsy A1, st be
reconfirmed within 10 davs of the incident.
If the condition is static, corrective action
must be taken to reduce thie level to below
23 micrograms/ M?

2. Concentrations above 23 micrograms/ M2
but less than 10 micregramss MY will net
be permitted 1o exizt for a perivdd exceedimge
o davs without A EC. <pecitic approsal )
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3. the single sample concentration ex-
ceeds 100 micrograms/M?, the finding must
be reconfirmed in 10 days. If the condition
is static, the operation in question is haded
and corrective measures taken to reduce the
level below 25 micrograms/ M2

Que-Plant

1. 1 n the ncighborlood of the plan lian-
dling beryllium compownds, the averige at
the breathing zone level should not exceed
0.0 micrograms/ M?, caleutated on a monthly
basis.

2. A wonthly average concentration in
excess of 0.01 micrograms/M? but not ex-
ceeding 0.05 micrograms/M? calls [or cor-
rective procedures. Such concentrations will
not be permitted 1o exist for more than 60
days without A.E.C. specific approval.

3. Monthly average concentration in txcess
of 005 micrograms/M? calls for cessation of
operations  until corrective measurds  are
taken to reduce the level to at leas) G4
micrograns/ M>. !

Incidence: Statistical Keports

Aberyllinm-associated discase casce edgistry
is sponsored by the United States Atomic
Fuergy Commission in order to cootdinate
and evahate the statistical data gengrated
throughout the United States. The registry
has been managed by Dr. Harriet L. Hardy,
currently associated with the Medicaj De-
pariment,  Occupational Medical  Service,
Massachusetts Institute of Technology, Cam-
bridge, Massachusetts, The first published
reports on the data came out in 1961 ina
monograph entitled “Toxicity of Berylium
Compounds,” authored by Drs. Tepper and
Hardy and Mr. Chamberlin. Some altera-
tions in these data have been presented by
Pr. Harriet Hardy in her article entitled,
“Beryllism Case Registry Progress Report:
1962," in the “Archives of Envirotmmental
Health' issue of September, 1962

The data in the monograph on the inci-
dence of the “acute” type of respiratory
berylium associated discase indicites a total
of 249 cases. Case incidence distribution by
the type of industry is documented as 2M,
or 899 per cent in beryllimn refining, 18,
or 8.4 per cent in metallurgy or metal work-
ing, 13, or 5.2 per cent in fluorescent phos-
phor use or production, 3, or 1.2 per cent
in corumics, and 1, or 0.4 per cent iu toxica-
logical rescarch.

The monograph data further indicates an
“acute disease” attack rate in the Lorain,
Ohio, beryllivm refinery from 1940 to 1948 .
among 1850 personnel of 7.1 per cent in 1613
male employees, 59 per cent in 237 female
employees, with an averaged attack rate of
0Y per cent. These riather symmetrical in-
cidence data give support to the existence
of a standard sigmoid dose-response curve in -’
the acmte type of disease. Iowever, the
atlack rate for the chronic type, in the
same gromp shows e incidence of 18 cases,’;
with a 0.6 per cent incidence in the males, ¥
29 per cent in the females, with a general
wicidence of 0.9 per cent. ¥

The ratio of 1 3 § prevalence in the Icmalc"‘_
is symmetrically parallcled by the case in-
cidence of 15 females and 3 males in the TH%
non-occupational group associated with lhc,'ﬁ. B
specific refinery. It is readily apparent that;
a dose-response curve will not apply. Dr.g’
Lichen, currently doingg an  epidemiological’s
stdy i the area of the umjor heryllium 7
producer, has indicated an occupational in
cidence of 0.5 per cent and also has noted;:
a predileciion for incidence in the female..
The medical director for a Huorescent phos-
phor producer, whose cxperience has pro-
duced the largest single group of chronic
cases, indicates an over-all incidence -of "
approximately 1 per cent. The prcdilcclioni;
for female altack in the latter group would’;" X
not be apparent because the fabor force was;!

e

Y

1

]

13

¥ hours.

exposure time extrapolated to 3.

that 28 of these had prior incidence of the
acute type. The rehnery case group con-
tributed 8 of these. This would indicate that
50 out ol: the residual 35 cases diagnosed as
acu!c" in industries other than beryllium
rcﬁ:nng had lapsed into the chronie Lype.
This would represent a 57 per cent incidence.

incidence in the Lorain refinery expericnce,
8 aut of 169 acute cases,

There are possibly two reasunable expla-

L mations for such a marked discrepancy. First,
% the medical dingnosis could have been wrong

in any given number of cases. The sccond

-possibility is rather provocative. It embraces

l!le philosophy that if the diagnosis of beryl-
lium  associated respiratory disease  was
theoretically correct, the muedical observer
was ‘acmally secing, not the acute type as
described in this treatise, but rather an
aprupt onsct of the chronic type of
beryllivm-associated respiratory disease. This
woult’! be analagous to the insidious and
fulminating classification applicd 10 the acute
beryllium chemical prcumonopathy.

The case distribution by sex is 200 imle
‘and 195 female. The casc distribution by

“type of industry is listed as 236 or $6.2 per
- cent in the fluorescent phosphor production
ot use, 74 or 17.6 per cent in metallurgy snd
;metal working, 46 or 11 per cent in the non-
{-occupational group, 36 or 8.6 per cent in
s bt.ryllium refining, 25 or 6 per cent in cera-
“mics, and 3 or 0.7 per cent in toxicological
i sesearch, The total of 420 is not in agree-
gy ment with the total of 395 listed in the basic

predominantly female. The monograph daa’
indicates an 83 per cent incidence in the
femate among the 46 non-occupational cases.

The author of this report has observeds
another rather unexpected feature in the 27
dehuite, probable or possible chronic cases!.
on The Brush Beryllivm Company roster:
I'uzzled by the absence of any evidence of ¥
chronic case discase incidence in long-tem,
cmployers, a complete study of the exposure
time  factor  was made on all  employees.
study icated, in the cases of chroa
a mininon of 56 hours exposure (o
A mmximum of 1054 hours  exposare, all
prior to the adoption of modern inndusteial
hivgiene technology.

Two cases occurred in personnel whoschg
joh assignments were in  non-production]
arcas, but who had need or occasion te enteri:H
in or travel through high-level exposurts
areas. Although hoth were long-term emx
playees, the study on their occupational at» known exposure and the overt clivical wmani-
tivities clicited the fact that their high-k\‘é\‘é ,:gulalion of the chironic disease. Annlysc; of

Dy . A

Q.15
.

effect that “25 exposed in muore than
ndustry”.

Gt

The case registry data on the age-onse
A ’f.:dor is ncither informative vor provoca-
i bve. The data on cthnic and racial incidence
|Pl‘nol informative nor provocative.

#: There is considerable comment in litera-
‘bwe regarding the rather unusual labile
‘,hﬂmcy or “incubation” period between lust

'\-’ . N
O O O 4 ; 8 _Fh;numl Industrics

A
the carly results in a en .'cnt experimental
probe suggest that this Io_ét’nrc cowdd well be

the function of v;nr;jﬂ‘(}, physico-chemical

g-sbaacieristics of the ber ’un compound in-

\'ol\'ml_ in the expositet~Fhis factor could
also give o reasonable explunation for ghe
varying degrees of morhidity.

Stmmation

] L. The acute types of beryllivm-issoniznied
diseases are appacently not specific,

2. llcryl!iosis, as experienced in the human,
expresses itsclf primarily as a dif fuse dis-
case of the lungs.

J Other vital vrgans may show virying
degrees of primary type of involvemen.

4. _'fllc clinical syndrome is non-specific,
and is that associated with “capillary alveo-
lar block.”

5.. _llu: chest  roentgenognen  is non-
specitic for the purpose of estublishing a
firm diagnosis.

0. The histopathological  expressiom
gramdomatosis offers a more relialile i
nosis criterion, bint is not aniquely specific,

of

?. The detection of beryltium in body
fluids or tissue is irrcfutable evidence of
exposure but, in itsell, not diagnastic.

8. Epidemiological evidence indicate thi
!-cr_ylllos:s presents certain features that are
indicative or suggestive of host-sensitivity.
These evidences include :

a) a rclatively low incidence, approni-

mately 1 per cent, in three geographi-
cal areas where the exposure numbers

were  adequate  for  comparative
studices,
b) a remarkalde absence of a  duse-

response curve it would luwe to he
present if the problent were simgply
that of an clement or componnd -
toxication or poisoning.

a preferentind idence in the female
seX.

[y

~—

d

~

a time-exposure [actor as delected in
the study of cases gencrated in n
refinery, and

c) the reports of spontancous reversions.
Only the latter evidence could he cquivocal

on the basis that such instances were
erroncous diagnosces.
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NOW T0 ATTEND -
PLAN NOWIHE 1963 NATIONAL SAFETY CONGRES

Culminating the Golden Anniversary

Year of Safety and Beginning
the Second Half-Century of Safety

Do you often scc an indusiria) hyicnis

g8 your work place? They are unot very
cabundant. In the United States there is ane

Zfor about 40,000 employed persons, and thece
=are even fewer in the rest of the world, We
S kave niore corporation presidents thim we
L kave industrial hygicenists. Au industriad hy-

You will want to attend the lm;‘ﬁmisl need not lx; conspicuous when Ilc. is
e -work. There might have been one doing

s job i your shop last week without your

OCTOBER 28-31, 1963
CONRAD HILTON HOTEL, CHICAGD

- Cangress which starts the f}eion‘:n?gf 3

years of the Ofgamze.d s‘; eays a b{‘ ;, Pcing bint. But whether you've scen him

ment. The Congl:e]ss is ‘;‘wm):' cafely ‘p . nat, it is likely that you will live -longer
i ee - Pl )

week, a worthwhile w £

rR8wmd be more uscful if an indusirind bygicnisy

1 But this 1963 Congress ¥ g s Yooked over your shop, made recon.
peop ? . tant to you and the’ mendations 1o managoment abont Y werk -
especially impor o le who attend 228 Vig -conditions, convinced them, wnd seen
other 10,000 Safety‘?eo‘:ogl‘ams V;TJ L:‘!;lbl bis recommendations were carried o,
Becausz l:;?n?lszg():\sevyi“ focus 'on d!‘ ,( EThere is some  disagreement about tie:
ings and disc B,

. lems' 23 maue “i_ndusll:ial hygiene” and the ||r|,|'l.'.\,,_
next fifty years of safety, Jts prob em?’ A {m‘ e “industrial liygicnist.” On this
its challenges.

R moming's progeam Floyd Van Atta's e
il ‘2;’, Ywnks are titled occupidional  health, al-
At the 63 Congress you W S Gough Lis own title is industrial by gicnise.

J

ith the sumeygiy K tled industrial hygien.

t eop\e with TR MYy remarks arc '!I cd dustral bygicne,

other safety p y KWt the departmieny in which § werk is dden-

sbiliti our-ZH
esponsibilities as your : ¥ : :
problems and resp s chemical hygiene, Don Fowler is

1
: e views 1 i

self. You will exchang i m to Gtk about industrial health, tauu

ﬁ own title is industrial hygienist. An

ideas on accident prevention, he if;:'
hygiene, and fire p"evennonciu;oii“", ores wider varicly of mawes wight have
afety in industry, traffic, s ! o Rwpared--environmental hiygiene, or environ-
' nd on the farm. You “.ﬂ“ L mmul sanitation wonld be considered appro-
‘t]}?:;n ia:gest of all safety equipm 'E‘?le by some pcople. .
s t the Congress, an 0ppo 1 5 All of these namics acan the same tlm_:;;,
exhibits a ake well-informsd '8¢ promotion of eflicient, useful work with
tunity for yOEl to m our Company; ﬁibly harmfnd materials, withong jury
buying decisions for y 1 progrsm:A@®Ming. There is sume precedenmt foe e
This four-day educationa ‘-‘ fosician spcaking of his activities as di-
lanned and presented by the Natiooas, Ml toward bealth, while the  cnggineer
p fety Council, can be your o TR hemist works at hygicne,
‘slaﬁ){-,l.provoking. most  worthehi } ¥ seens 10 me that disability or disciee
woug erience in 1963 . . . an.',l bave been caused by oceupation cver
sa[,cb,. exl} r the exciting, Chﬂ"enm N dace mankind hecame sufficiently sacind for
splrauo;\‘ea?i for everyone in salety. { kdivision of lubor, for sprcinlizaion. Pus.
years a . 7l

4 the ¥t ‘_tbc paleolithic makers af Miot arruw
Make plans early to atten RN sullered Frous silicosis hall i uulhf-u

3 and bring all the other poo RFPS ago. We know shat some l’lhhl\'hl:ll
Cong'res ‘panization who ba h®aks were recognized a tomg tine aype
ple in your org ’ f Ring in the forerth contury before Chivis,
:[wocr.llcs, the fauther of micdhcine,  dis

e

salcty responsibilities.

INDUSTRIAL HYGIE

By HENRY F. SMYTH, R &
Mellon Institute, Pittsburgh, Pa,

cussed the etiects of Jead Poisoning oy
stirers and mctadlurgical workers,

Aty exungde of the preventive ctfoys
we call idusirial ltygicne can be found n
Pliny's description of inclustrial operations
during the first century after Chrisg, §e
rebtes that warkers refining mereary g
Wadders aver the fuve to avoid  breathing
the  dusy. Apricola, deseribitg the 19inting
industry of the Bftecn handreds, retated thig
some women i the Ciarpathiag mountain.
bad as otiury ws seven hashands during wheir
lifctine, the men dyineg of fung  discases
from the dns they breathed in the thines
He deseribied machines which were some-
times wsed for forcing fresh air down into
the mines 1o control tetnperatuee wvd hunsid-
iy, and (o reduce the breathing of dusy.

The first comprehiensive Ireatise on oeen-
pational discises  was  written o2 Ly
Bermarding Romazazing, a Physician of Ag-
dent, in laly, e paits a rather dark
pictnre of the health of workers, s fuoltows

Vierlowss nnd snnnifods (s the lzovest
of dlaensey P by revtain werkers
from the confts nngd traslen that they
mirnee; all the profit that they get s
Lntal injury to thelr health. That crop
Bevmingtes nostly, 1 think, from twa
Cituves.  The first and poost botent s
the harmtal chavacter of the ninterials
that they handle, {or these el noxi-
OUs vapors and vevy fine partheles In-
imibcal to bunimn brings and luduce
particalar of exi the second cyuse
1 nsceibe to coyinin viulent and trroga-
Iar motions and unmural postures of
the Body, by reason of which the nat-
il mlractare of tee vigal mnchine iy
s bugadved tad sertouy thtnenses grydg-
ually devetop therefrom

bl

Niey (h\rux‘smg carhier (reatises wlhich M-
o troubles of miners, he wrptes:

We ahould not assunge that slnegx
o the mines nowidnys  are  ceally
better trented, for thaurh they e
woll prostected with clotlhes wnd gon -
It by sultable fuad, they comy up
Into the untnlated Open alr looking ax
wlatetly ax (e retbinam of the pod of
the wnlerworig breause of thelr slay
In thuse foul dark phaces. Whntever
tietal they miine, they invite dreadtol
sHarins whleh vy often reeck ad ey :
Perledy, even supgonbn g
:nnl:uluf-' Yemedy by duiy :
gty g wuuh? Acetn to be o question
whether 1 ocan be constdesct) uoplous
duty 1o adiilnster mrelleal abt. and
ous profong thely Hyes ter thie Lijttey
[R37) e




1962 Nutiosal Safcty Congreay

Athough Kamizzin's ook s priaih
Ahout the recognition il treatmcnt of dis-
cases cimsed by the ovenpations, scatterad
through it are descriptions of actions taken
1o prevent discase, such as: turning the face
away from a source of dust or vapor, wcar-
iny a mask of bladder or glass to reduce
whalation of dust, working only shorg shifts
in hot or particularly dusty Jocations, pro-
vision of fans to blow cool cloim air over
the workers, aml provision of clean clothing
10 reduce the ead exposure of painters. It
is unt elear whether these precautions, which
are aunongg those now recomnended by in-
dustrial hygienists, were devised by workurs
trving Lo increase their own comfort and
wlely, or by supervisers trying  lo ohtain
wreater production. In any event, it is ouly
recently that industrial hygicene has been
the full-time concern of specifically desig-
pated and trained people.

Today the requiraments of imlusiry brinsg
an adult worker for onc-fourth of his life
into a substantially constant eniromnent,
where hour after hour and day after day
e performs the same task, oftent with the
possibility of contacting and absorbing the
chemicals with which he works. Fle hamlies
not enly the traditional dangerous amaterials
oi the medieval artisan, but also mzny newly
created materials. Some, he uses Qanti-
ties which would iave been ineredible a few
centuries ago; - the total mmber of  fdis-
trial workers today would have been in-
credible then, too. ’

1t might be thought that the industriabizie-
tion of trades would have increased the
frequency of injuries from chemicals but
such is not the case, largely hecanse of the
haedy of principles and experience known as
industriad hygione. The asscmbly of workers
ino factories where Jarge groups handle the
same materials for long periods can actually
be bencficial 1o health, compared to condi-
tions in the shops of the artisans. Problems
are created but others are solved. Workers

using  potentially  dungerous chemicals  are

now accessible to carcful mudical observatson
for the detection of adverse response ot
stages where the efiects are stifl reversilie.

Supervision is available for Wstruction in
wie wotking  methods. heaathuions oe

planned for safe aperation usl, when e

other means will serve, protective cquip-

ment is provided and maintained by experts.

st sovineb ess

rpd

Jikely 1o be injured than was his andﬂ“
fore-runner i simibar occupalions. But lhti
situntion oi today does not justify complar
cency. Much ramains to be doue. In par
ticutar, agricultural workers, mainlcmm{
and repair men lave not Lenefhitted in pro-

w10 the worker. The uew laws implemented
the already agreed npon responsibilities. |'he
amplover needed 2 specialist to help hon
dls(ha.rge his responsibilitics: govermmental
<-agenaies needed  spectidists 10 guide somie
o employers ap«l to monitor all. Thus arose
Met lxq" : the need which the indusirizl Iy gicist filts,
devised o reacls these workers. lml’m“‘\A ﬁo;nr:;; '\‘30':;1":::.':-‘2":"' '}Yﬁ"“{'c' “I;N‘ o
ments in the healih of workers are almost 44 "'{lllc American l'nl»lic. l{ "l'l' Assorintio for
Iu‘«“lml'liun:ll 1o the size of the groups -%thlish an Industrial ﬂ ‘ Ii(‘-:\SS(é'“}l‘""l in
which they labor. ) \ ’s‘iﬂl-l, for the U.S. l’nl»ling::c-\I(‘l '?Uq“.-ll"f'

The thing which was not done in Roma Ei83000 use it as part of the naue c:f . i“'?"“c
or until very recently, 18 1915, and for the journal of ::n‘dll:,::rl?':ll

portion to those i factorics.
communicating what is known Lawve ot

ani’s  tinwe, -7

' ) BT AT :

ideniify and measure eawh possibly m_)llm“.1 ¢ Hygicne to be founded in 1919 Industrial
comunitt and stress in the working . #yiygienists had a saflicient sense of conmu;u

Iy .
;,,t.:“"cft and unique porpose to establish the
! nj) " LrAmerican Conferenve of Govermmental tn-
diops doing similar work, and to manmggdVdatrial Hygicnists in 1938, and the Aaieri
. = N 3 b N . ST
wseful records of experience. By compansoR @¥san Industrial 1iygiene /\‘.- PP !
. ed el AR ygiene Association in 1949,
of present measurements with recorded CXBRRE T 1hebers izali
| e onrchasions of g, 8 mbers of these organizations now
pericnce, or with the conclusions ol researcy Y fepard themselves i
, Gt the i 1 K iemselves as constititing a profes-
on new substanees sund situations, the md kB0 Like the older professi ®
trinl hygienist tries 1o anticpaie and .0 ‘takin : . b Lsslons'."lc" are
) L Iie applies o sung various steps to assert their profes-
prevent harmful conditions. fle applies © w-moml status. Through technical ittet
trols to potentially injurious situations Whey are collect; B techimcal conumitices
) " . e of inf o ollcctmg, organizing and publish-
urder 1o prevent the vcenrrence ol g g for i i
ar of discomfort sufficient 1o reduce \\orlq whize | remselves 't'hc f-’l.('is which they
° g:Whie in their activities. Through a certi-
fring board they are conferring recognition

clliciency.
colleagues of demonstrated compelence,

Wit measurement it becomes?

viromnent. . s
possible o compare exposires m differet

4

[
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The accumulation of experience (reotoly _
i Incsurements substances and streoe Y8'C Bopi ] :
of measurements n|f .\fullnl.u lc- e hoping thereby 1o disconrage the activities
in work places, related to the presence AR god incompetent pretenders They arc taking
1 Ccects - - gt s, q |
alence ol ehicets on hiealth) s ven Rateps to set the standards for the education
onr canviction, that any stbstanice or I‘M‘ (o ‘their SUCCessors,
e be saiely atilized in iandustry, i

e
- VT

B

31 istineti
A One distinction between a craft or (eade

wee ix sulliciently inportast to be worth "’( ad Lo
!} o g gt and a profess : e praclitioners
cost of protecting the workers. This’is i, §(1 ftlssion ;‘c’lll Ij I‘lu; l!u. practitioners of
basic viewpoint of iudustrial hygiene,: Uk g0y 'l'patl " wm: I'ml their \VOr.k is devated
! i s . .
anviliing can be safely used. The cost.be- s = igh purpose in the public

terest. The lawyer fecls that his profes-
300 works for justice, the jourmalist for
,._‘uth, the physician for individaal hedeh,
kﬁ{slrinl hygiene is one of severd non-
rdfcal professions which wark fogether for
_ji:lu:. health; it concentrates on the not
!?(mﬁcan( arca of occupational biestth, on
7 e controd of (he industeiad envitomnent o
;M elficient and healiiful work. ludustsial
x ,h!ltnc has recently been defined as the
oy enforced if people Tad ot begun. o ot oaice and art devoted to the recognition
the self cemerad attitudes of the jungle’d 4% fuation, and control of those cuvironmru-'
et i gl ‘A"i“v"“"l wot heeome m:' v ;hl factors or stresses, arising in or from ’
wioall widks of life, 1t hid tu become Mibe work place, which may cause. sickuess,
coptead it the entpbiyer s a rcspnm ‘ﬁ'{nired health and well-being, or si;;uiﬁravnl'
o see that the \\'m4k he p:\)‘i 'for l‘ iﬁmnfnrl and inefliciency m;mug workers
dene in reasonadite comfort, withoul PSSR among (he citizens of the commuming ™

>
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volved may be that of equipment, such’ a4
for ventiltion, or ity be that ol(k}i
creasal productivity, perhaps becanse of S8
mctliciency of operation through remote,
trois,  or when b iced with prof
clothing, masks, or respirators. -

The shemid for persons ained g9
industrial hygicnists arose bccﬂusc'q?;

of  workmen's vmupcnsalion"ﬁil'
{

prsNige ’
These laws coulil never have been wysd

R
X

000 3

s dabor Confercuee

Ihe u E Bigienist is one menber of
the gros
for the maintemance of oceupational healih
Othiers of the gronp e the physician, the
nurse 5uu| the worker Dhinsclf. li:\(ln' has
bis anique responsibilities, aml one cannen
p(-rfn.rm the functions af another. The in-
n!uslrull hygicnist stiddies the work opera-
tions 'aml processes; hie kawows all of l'.w
materinds and cquignient nsed, the products
:1u.d byproducts, and their possibilities for
mjury 1o heafth. e nicasures the nignitude
of the exposure of workers, ur of the pubtic,
to possib_ly harmful substances or inllucucei.
:;r to mnisances, He is particnkarly :lllculin:
o

7. - . H
L Vapors, gases, wmists or dusts in the
..uu‘umphcrc—bulll those which may be in-
Jurious and those which are only unpleasan

2. Femperature, humidity aod wir move-
nent.

3. !‘lmsc—lmlh audible and  supersonic- -
and vibration.

g
\ 4. Radiations such as short radia wives

O 1 . H "
wat, light, ultea violet, x-rays, und those
from nuclear decay.

The imdustrial bygienist likewise cousiders
!lne less mecasurable conditions of the work
itself, such as:

N .

i. .l bysiotogical  stresses  (rom plsysicad
exertion and almormal pastores,

ew

2. l.?)rhulu;u(',ul stresses from monofony
or tension,

II'u: tdusteial hygicenist may anidyze blood
wrie, expired air, fingeruails, hair, and like
biological materials, when this will assist in

determining the amoms of suhstances which

the worker meets in the workiog enviton
et as an imdex of the need for control
or of the suceess of controls aleeady in\!i:
tutedd, ..\‘imil:u' tests which may be dime 1o
determine the state of health of the individ-
wil worker are the vesponsibility of the
phay sivian, ’

Iln.: h):_-,-icuisl iterprets the resobts of bis
exaninations in fevms of the abitity of the
working environment, or of the working
methods, to reduce efficiency, 10 impair health
or to create nuisances. The data with which
he camyrres his results 1o judige whethes
tolerable or undesirable conditions exist are
1l||r'nccumulalc(| and recorded  expericnces
ot imlasteial hvgienists, occnpationad phiy si-
and recenreeh the veneibiy ol

ENITRS Wl rre an

en e b
WsC Joint cltoils are required =

4
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sciences. Nigures relating to the conceniri-
tions of substances thit may be inhalad at
work without effcct are known as threstiold
finmits.

{ am not certain that industrial hygicnists
have suflicient agreement concerning  their
abjectives 1o offer a sound guide to those
who decide upon threshold lnit values. 1
guoted an oflicial definition of industrial hiy-
giene 1o the effect that it is devoted to the
control of factors that may cise impaired
health among  workers. 1 wonder if this
implies the full WHO definition of health as
the state of complete physical, mental and
well-heitgg, not merely *the absence
ase o nlirmity ? Farthermore, does
industrial bygicne aim to protect every single
working person, no matter how susceptible
he suay be? Or does it aim to prevint injury
1 95 per cent of the working population,
rebybng upon pre-anploymunt exspination
by the occupational  phiysicin 1o deep the
5 per cent of most susceptible pcl‘snns out
of the working arca? Until we hate wgree-
ment on this point, we will lave wices ity
among those trying to decide on'safe ex-
posure value.

I myself think that industrial hiygicne aims
10 control exposure to the extent that falmost
no workman can suffer discomfort or ad-
verse effect, and that eflects in the most
susceptible develop so slowly that they will
be detected by the alert occupationad physi-
cian hefore they are irreversible. The degree
af control the rest of the worli expects i
ustrated by o possibly trae stary one ieass
from virions sources. Fhe foreipan prosdoc.
tion eagineer was being shown throtigh an
Amcrican  storage  battery  plast. It was
cool, scrupntously clean, without a trace’ of
visibile dust, windows sparkled, and work-
men were dressed in absolutely clean while
coveralls, caps and gloves, The visiior dooked
about in amazement. He said he had seen
nothing like it at home, for alter-all, “mak-
g lead batteries is not a tea party.”

The industrin) hygienist should report his
conclusions  directly 1o management. At
times, his recommendations for new installa-
tions or changes in working procedures 10
reduce unhealthy stresses will be feasible

without undue expense or reduction in pro-
ductivity. In the most desirable situation,

his assignment has been the study of bluc-
- B crtevntian of A new work

sncial
uf dise

“neynically

mudifications in layout which will allow co-
trod of possible hazards (o healts more €co-
than  wonld lie possible in a2
alrendy constructed shop. {

::ollf monitoring and control.  Still an
ygicnist may practice the toxicological

;w:l: lllcdnn'isilnlc, hut harmful, force &
ay and the newer nuclear dcpcncr:ﬂ"
iy
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5 i indusfry

fuélail-lb ry, but the former
ailed personal kuowledge o

agcé of Tactors. .

as- o

“ra

a4 fiore
tarrower

; . . Co pects, tf : .

- - . ance . m , the effects I o :

fn rq:.nr.(l to toxic substances ru]u_trcd the body l'c3<_of _(o.rclgu substances on Iz l‘!‘c '“‘f‘l to give you some idea of

the operation, the recommendation will con- : pllysboi ' —ordinarily divided into toxicology what industrind hygiene s, and wl e o

anrresti come way i i J BLCL T s Lo indusiri: s, and what the

cist of suggesting some way in which the Mysiology, pathology, biochemis » ibustciad hygicnis o W 1t
[3Y B ay ‘ fike. Ky, hiochemistry and the ards ol .:Muust docs to control the has-

A stre ‘

amount of substance reaching the worker §.
can be reduced, without redacing the ouput
of the shop. This might be as simple as
fusnishing a vover for a vat of volatile |
salvent, to reduce vapors in the air, or pro-
viding a bland hand cleaner so that the
worker can wash without using a armiu
and expensive solvent. It might be as com
plex as installation of local exhaust ventila
tion o romeove vipors or dusts at their
source, befure they can he breathed. As 3
last vesort, cfficiency of work may have o)
he threatencd by recamucnding respiralon. E _'-‘!lcr may he persomally {:
aml protective clothing. wider varicty of lmssil.lj" .

I have heen speaking as if industrial
is practiced by a single man whoy

Different organizations may find it nee

i
profession regards

‘ ‘gg' has been

w

2 . .
bl_s‘pcct of industrial hygiene as being
| as qualificd, as distinguished
whose expericne

Cve

K
&

inr with

picne 2
knows all the answers himsctf.  In somet 9 e
organizations  this is  the  se, A sulglq_§‘

person is engaged the cumprcl:cnsi\t_
practice of industrial hygiene. He may lm}_:
leen orighmally trained as @ chemist, a plys 3R
cist, N CnEINECT or even as a bivlogist; b
he is sufficiently experienced in other areas, g
10 handle all the parts of most

]

; _?.‘.Director of Health and Safet

B situatios
"y ¥

frimself—he identifics suspicious substances,
oF stresses; he measures environmental con
he plans and recommends contrel;
measitres 3 he monitors their continued W;
cessful operation. At times he enconntes
cranditions which lie realizes could be handod
better by others, aml then he secures spec
jzed consultation.
In ather orga
is hsmdled by o group. One san, who spe
i the sconsticad aspeets of industr
will be measuring naise levels 3

1} B
distribution  in octave bands, and may’

i )| - <

: 'lap) years ago and up anit
ifwenties in this country

Mextea hazard in il

&“uc b [ ous'!u industry and poisonings
o e rule. They were expected. q‘ll"‘l’l

16
L 3
:%3 mc..lll?é:-kc(:f I:I'c-l':lsﬂ. l':un prowd 1o he
lh menber of lu. |_vro|’c:.~;.s'|un which lad 3
i 19 \.vllh lll'c reversal of this
—rn we industeial hygicoists were
4 alone n our etlits at reversing the le;
osoning trend, for this jub was € o)
fample of coope <t

the carly

ditions ; '
the use of lead was

cializes
b ar, ¢ a goond
' ration by industriad physi-

ans, toxicologists and hygicnists.

. » -

recommending - control measures. d m key effort was that of toxicol Perliaps

man may practice the e poliution aspo -we proceed further we \vil)iwu "IR)'. and

primrily  concerned with  mouitoring: er the reason for s -i,,g'\. wderstand
- I N

controlling the air burie wasles of the
that reach the currounding arcas. And
iy concentrate on the chemical -aspd
recognizing and measuring gases, vnpon"' 5\
dusts wn the environment. An engineereKH

o

hu‘:'clro tome limits, it will not be possiblc
) in a_complclc manner all of the

s lead-using industries and the varior

ol methods required to prevemt muh:cs
exposure. Therefore, we will discuss

specialist may be primarily concerned

iHiumination, with heat and with venril of our knowledge of the efie 4

1o control exposure to substances. Ao on the buman system with xL Or
b cnmered P ierence {o industrinl exoosnre -.‘.,.lp(:lk.',..'.l

sar Al oot

m");':)sr [;ra:;‘hc.al to milize different combi
of these specialists withi :

: ] s sts within a specis

o alists a special-

n)l'l.“sterlsetlldmg on the possible hazards of ihe
al operations being carried ont. T

aaman \vhmc expericnce
-lllllo.\( cnllrcly confined 1o ane

, s the i
e has been i

s i s t the compre
e . ] npre-
practice of industrial hygicne, !l‘lw

wjurious factors

e oo stresse of industrial operations
ke oy yone else an amdeen civilizagi
mdustrial hygicnist ix e
b Jlogiemst s one of o e
s teiu's siuecess is el -
' B ;
to whicl its membe

(T
and
tedd 1o the degree
rs work together.
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INDUSTRIAL HEALTH ASPECTS OF
LEAD COMPOUNDS

By DON G. FOWLER
y, Lead Industries Association, Inc.

New York, N. Y.
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the application of sprinkling water applied
w0 road surfaces to eliminate erosion and
scouring of the surface by excessive amotits
of water applicd on grades is most impor-
tant as is climination of. holes in level road
surfaces caused by ponding of excessive
water. Failure to clean up spill on main
tuwlage roads is of course inexcusable, and
in this connection it is suggested that inas-
wnch 15 this materiaf is usually swall, that
a jeep cyuipped with a dozer blade would
be a very cffective unit to climinate this
hazard.

Safety is one of the first cousiderations
in planning an open pit mining operation
and begins with the original design of the
pit. The choice of safe bench heightd and
baak slopes is one of the most important
considerations in the early planning stages
to adapt them to the physical conditions of
the ground encountered. Naturally the l';ghcr
the beneh which can be used safcly, the
Jlower the pit development cost will be. ${ow-

cver, physical weaknesses in the ore and
waste are not always apparent at the start
of the opcration and dangerous falls of
ground and slides may require reductions in
both bench height and bank slopes to pro-
vide safe working conditions.

Haulage road grades are likewise an im-
portant consideration to safc operations, Ex-
cessive grades, above B per cont, result not
only in higher truck maintenance costs but
are a definite accident hazard. Berms placed
on the crest side of ramps are helpful in .
ninimizing accidonts as is the use of left
hand traflic on all pit roads so that down
grade traffic is on the bank side of the .
road and in case of brake failure the con- *
veyance cant be run into the bank. Berms
are fikewise maintained to warn the driver ..
and check the truck in backing into the -
dump position. Good supervision with strict .
attention paid to preventive maintcnance g0 -
a long way in climinating accidents in open

pit opetations.

DEVELOPMENTS AND ACCOMPLISHMENTS
IN INDUSTRIAL:SAFETY AND HYGIENE A
AT BRADEN'COPPER COMPANY

By STANLEY M. JARRETT

Director of Safety and Industrial Hygiene Department
Braden Copper Co., Rancagua, Chile

Besden Copper Company s a subsidiary
of the Kennecott Copper Corporation, and
it is located in Chile. The property is situ-
wed on the western slope of the Andes
motmtains approximately 90 miles S.E. of
Santiago, the capital of Chile, and it is
waipesed of several outlying camps which
extend from Sewcll—at an clevation ot 7,200
fcet, the highest camp—to Rancagua, a town
in the central vatley.

Sewell is the site of the wmine amd con-
centrator; the smehier is Jocated in Cale-
tones; the hydro-electric plnts arc in Coya
and Pangal; the mill tailings are trausported
by a 36-mile flume line to Parron. In Ran-
cagua are located the general offices, foun-
drics, shops and storage yards. Sewell, Cale-
tones, Coya and Rancagua are linked by a
45.mile narrow gange Dicsel-clectric rail-

The climate in central Chile is generally’
mild without excessive variations in tem--
perature; however, snowfalls in Sewell dur-
ing the winter months range from 20 to “7
feet, while the other camps—at a lower
clevation—are scldom affected. .

The property is located in an area where {f°

its topugraphy and climatic conditions pre- |
sent operational hazards as diflicult as thost
found anywhere in the world. L

The mine produces approximatety 37,00 -
tns of ore per day. Jt is rated the Jarged .
underground  copper-producing mine in e g
world. All ore is won through a system of?
progressive block-caving, The ore is droppdd:,
to the haulage level through numerous ore]
passes from the caving areas, a vcrlid§
distance ranging from 600 1o 1,500 fed:
From here it is transported by electric train:
1o the concentrator. The two hydro-elecint
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plants produce an average of 55,000
watts. Total payroll averages approxin
7,000 cmployecs,

Acgidcms which injure workers, dd
machinery, burn plants to masses of twisted
steel, constitute a formidable impediment to
the prospc‘rity of any enterprise. Our com-
vany considers that the prevention of indus-
trial uccidents is a vital objective of modern-
day management.

The majority of accidents can be pre-
vented by proper supervision, adequate train-
g, and—principally—by the sincere desire
on the part of management to instigate
methods for accident prevention,

Braden has always had a safety progrim
The need (91‘ preventing industrial accidcnls;
was recognized and accepted together with
the first ton of ore produced more than
37 years ago.

Prior 10 1916, however, the safcty effon
was relegited to a service departisent, and
the personned entrusted with these acli'vilh«
lack.cd a most important tool: delegated au-
thority to instigate mcasures necessary for
the success of the program. When suppart
was nﬂo.nlcd. the safety personnel kavked
the technical training to recommend proper
controf measures,

The application of safety rutes was fre-

~quently resisted by the opertors with fhe

chim  that  production had priority  avey
safety. Sufpcrvisors were not conditioned 10
acccpt‘thur responsibility in the prevention
of accidents, and only sporadic efforts were
made to act upon safety dircctives.

§ncln lukewsrm support to the safety cam-
wign, and incflective salety assistance 10 the
operating (lcp:nrlmcms, prevailed for many
years. Dur?ng this time the plant’s operi-
tions experienced an average of 350 las-
time acc.u.lcnls per year, with approximately
15 filli\!lllcs, and frequency rates well above
the national averages. '

In the latter part of 1945, the G ;
anngcr of Braden issucd a'sl:\fcn(:c(;::cr«:.;
pohcy, expressing that “the prevention uf
mdu:lrlql accidents must be an essential part
of the job, and it must be the responsibility
of all levels of supervision throughout the

© Mant”

“The safety department was reorganized

- and placed in an antonomous position under

manugement, and in an advisory capacity
1o alt clqmrlnmns of the company, I was

0 U AR
YRS U
P‘IVALB(Qd. with the necessary .‘lll’ﬁ
lhate _:md carry out the many
.!nj)llu{us il far-reaching prn_dmm, which

A the following objcctives weid

1. Consofidate and improve upon the seat-
lcrcd‘ cfforts in accident prevention and in-
dustsial hygicne.

2. Preparation of comprehiensive accident
vates wund smalyses, bused on internationsdly
accepted standards, to serve as tools toward
the planning and execution of the campirign.

3. Pr.epnra!ion and cansolidation of safety
ru.lcs with authority 1o control their comn-
pliance.

Minip,, .odisty v

4. Training and orientation of supervisors
and workers in sale practices, with speeial
emphasis o new e,

S: Furnish and control personal protective

equipment to workers exposed, and instigate
a program of machinery safezuarding.
. 6. Fic!d control of persomic and of work-
ing .cuu«hliuus, in arder to climinate accidents
or industrial hygicne bazards, with recom-
maditions and follow-up procedures.

7. Elunination of occupationad disease haz-
ards, and engincering wud medical control
of ail personned invalved.

'l’u‘lhi.\' arigitad plan we kder incoeporated
e Ilrg coptrol orguizaion and the oss
prevention enginceriigg sections, with the pis -
e flr further  cotsedidating () rebated
achivifies.

!u convince ghe personnel of  their sin-
cerly, namagement look the initiative to put
their shap jn arder. Too aceomplish this,
S(}\\?I‘ill meastires were taken temding to puo-
vide !llc men with safer and more hygicnic
working environments. After this grownd-
work was completed, we placed ourselves in
a more favorable position to solicit the co-
operation of everyone to vur campaign.
.'l'he following is the safcty setup at
l..rmlcu, Bboth i regards (o its pasition
}\'Il!lill the overall organization, as well as
Hx interual structure.

Sahe impoctanl aspects of ong Pz
arc:

A.cn'deu! Statistics. A proper accident re-
porting system requires (hat cach industrind
injury he thoroughly investigated by the
man's supervisor.  la this anner we are

as'snrcd of two things: (a) the supervisar
will ins!i.galc corrective measures to prevent
aorepettion, (h) uno “off-the-jol™ injuwies
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will be conditioned 1o accept their respxm-
sibility in accident prevention. We utilize
safety meetings, on-the-job talks, posters and

will be accepted as  industrial accidents

thraugh improper control.

There is a tendency for accident statisti-
cal systems (o pinpoint “unsafe acts” and
_“unsaie conditions,” however our method
tends to analyze accident trends to be used
as guideposts for improving performance of
men, machines and equipment. Our accident
anadyses are simple:  they indicate  why,
where, when, hotw and 10 whom the bulk of
the accidents are occurring. In this mauner
they provide a quick and up to date guide

for directing vur safety campaign with a

winimun of e, cffort and expense.

To attain the highest degree of m}cqx‘n;uu
jub placement, close contral of every pros-
peclive employee is of paramount.. import-
ance. Each man is placed on the job where
his mental and physical attributes will assure
his hest performance. Pre-cmploymeht rec-
ords contain complete information goncern-
ing the person’s phiysicad and menta condi-
tion as well as his occnpalional  history,
inchuling the companies he has worked for,
the kind of work he hias done, his speciadiies,
ete. This is necessary for a final abpraisal
of the man's filuess and proper joh plece-
aienl. !

Our statistics mdicae that inexperience is
the greatest souree of industrial accidents.
Therefore every elfort is ninle toward the
carly indocirination of all new wen by means
of  sadety  oricitation  courses, conmselling,

radio broadcasts, etc. The intcrest of the

such as inter-sectional safety contests, awards
pelitions, clc.

tered around the genuine interest of protect-

conditions.

visors and workers.

of the close inter-refation which exists be:

tive safeguarding of lives, mater
installations.

s the adeyguate
pon-industrial installations.

on-the-joh traiming aned cotestant control of
their safety performance.

Sufety rules arc designud for the protec-
tion of the workers, and thicir compliance
is followed through by the man's supervisor
with the assistance of the safety inspector.

Otlier comtrols which gnard against acci-
dents and foss of production have been
established. Personnel assigned to transpor-
ration arc subjected to special safety train-
ing and required to pass annual  physical
checkups. This regulation comprises all loco-
motive engineers, Cranemen, cranc latchers,
loistnen, drivers of motorized  cynipment,
cie.  Critical  installations and equipment,
such as pressure vessels, generators, hoilers,
cranes, shaft installations, cables, c¢lc. are
maintained under close control through peri-

sequenices, have been suitabl

sonnel in the cvent of an emergency.

yearly,

ness of alarm
sonnel with cscape roufcs,
area, supervisor leadersh

ace evacuated in less than 30 minutes.

iine comprise numerous features,

bulletin services, pamphiets, handouts, films, .
workers is motivated by incentive systems, :

for good safety performance, public com- °

The entire promotional program is con-

ing workers against accidents and occupa- .
tional discascs, and to make a sincere en-.
Jeavor to maintain the best possible working
To seenre tooperation we one

courage aclive participation of buth super-

The fire control organization at Braden is..
placed under the loss prevention engineering - ¢
section of the safety. departinent on account ;

fween the prevention of accidents and lhc‘.%\.
prevention of fires. An industrial concern in

should operate with the assurance of effec-
ials and

2]

.

41

pe

or,

. Qur property is spread over a widc are,
with 20,000 people haused in various Braden | &
copnmnities.  Diversificd operations involve 4 §i
a varicly of hazands, and owe main concern 53
protection of inddnstrinl and

e

The mndergromd workings, where an. ume 2
controlled fire can have ctastrophic con-2
y protected. Ef-hg
fective alarm systems (stench, light-RAashing ;

o]

and telephiones) permit the promipt warning ¥
and orderly evacuation of underground per-

“Mine Fire Procedures” have been devel-/
aped, and practice fire dritls are held twice¥
in order to determine the effective,
cystems, familiarity of per-f
isolation of theipk
ip in cmergencies o
ete. Under test conditions nearly 700 mes)
scattered throughout 400 miles of workings}

> * 7
Jire control measures introduced in o
such af

.

. B

ki
H

. COnsis i
o :( (';f appropriate alarm systems at all
Pany camps; indostriad fire brigades pro

and the xccurat
L wte control of water sources
and piping kayouts. waler sources

F'("" W Idiaa g
B

g

means of steel fire doors and concrd

heads, ctc. and reemployment cost,

Our fir . © A mechanically conty -
¢ co . o S S wlly controlle A sl :
w0 princival llxll:(:l mx;mz.muu corfBEPRT Vertilation was inteenducs l!,,“l""u s,_\ sMem of
hases: fire control and fi In; . = Fresh air
fighting, Tl s ol and fire-  drawn through the vari N "~
. Througly firc control w i ; 5 1€ vanous fevels
N of we strive t product : evels o the
minimize or climin ’ o tction areas, wnd  distri
constant  ins; »cl~|i mate fire hazands through  Working places b)" a scrid'b";hmc‘j o the
remedinl m.:a:m(:‘" and recommendation of 1 capacity from 175 (;00 :‘5 '?0 fans lf':mgmp;
" SUres; proper storage, trs swodhct i Ve o L0008 c.fm. Al
portation and wtilizati storage, truns-  Production areas Inve inde -4
N zation of flammable Iy uave independent fresh qir
rials; constant traini ammable uiate- SWNY, aud - re-circulai el
st raining of workers aF is ) ation of comtaminated
general public to instix: v s amd the F is not permitied. Other re e
sciousness, etc ()‘:::"g.“c fire-control con-  anxtliary blowers fur -ln.lr :’llﬁ“l(.""c"ls e
SNess, . . . . RTINS 3 W 1] BYPYS -
fire-fighting iacilities  ventilativn doors sm) air 'lelu( rn(h.dam-l
H o ators, and the

driy mg of mane IR Y e H 3
mcrons  venttl
tion dits

and

.'l M .
vided with all necessary  cquipment ;
H

Wb o anlo-
watic and portable  extinguishing o

Due 1o these i ’
‘50" t‘::l l.l‘l;»\ll:r:.l:;:'l'l_\'l"l“’ll'.i W RCergg
5 Bow provided, whi
legal reqguirenients.
the maximum

of
Per nm per mibmge

')I Rrewtly exceceds the
TN Y ;

s Uvommts well bebo

AHowihle camcentrations

syslenrs,

T . .
he program outlined has given excellent

B Loresults, and ¢ N
£ brougl;l about ':f:" :‘,‘;'Ilsurcs described have  IGERCd throughon the mine are
¥ provements, stich ;n lLlr:lhlc savings el im- Yculil: io wigs are ket up . ' )

N as those derived fram the  MHeate vebwities aud direction "-'lt: Py
of air cnur-

¢
3.

%

!

.
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i
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U

2 roduction of

santee of continucd opcmllons, ')CuCl Pr otec-
¢ ) “ B

tion of mployces and thy
P eir fﬂllllllc‘, and

% _lgludc mining,
& l4:m:s, Bradeu
gic i i
-);I ne which are typical to such operations,
mmn': 7:|fcly department, as
3 0, has an adequately i
. < i
!:‘h.gl.mc et juately staffed industrial
Iiservices to e
v partments  havi
Talling unsper b s having  problems

- h
‘“i'g;'c :|I|:\n 400 miles of underground work-
, ':-'J:-.l te mining of 37,000 tous of ore er

;')ll' by the block-caving method l

dling and blasting of ahow 3
:;i, produce
@thenlt 1o combat as

he what as thase fomd
eming eperation in the world, o

£y i apzes i
f:':dy ";hf,(,':’ltc‘-'r I{nng fibrosis after rela-
o periods o.f exposure,  Studics
s y the medical department indi-
that the average exposure for
L erground worker to ! i
L avidence of silicosis w

:"cl:l.\'., nl(ls( and ventitation controd station
octiion of tans, fire il \'culilzuim; .l i
reluge ch;fmbcrs, CINCTECICY Totiles « l_“f‘"f'
and fire-tighting  cquignent. lly;u:il‘l:\".
coiventtond color codes, these mags lll.lll‘;
valuable asset in pericctiog e \'\!n:(i:.-n' X
system, and determining whiat i ¢ et
will be necessary s e
vanced.

fire fnsurince premisms, guie-

attil
orkers, ittitudes on the part of the

With i i i
h its many d_n-‘crslﬁcd processes, which
'mllhng,'smclling and foun-
has  prol i 1 as V
problems of  indust il as mew workings are ad-

) !ll uddlllm} to couttrolled meclimical veni
ation, the following micasures re i,
catol e Lollo GSHEES were insti-
! mtaimize the produciion of dost i
industeial enviromments ; T

L 100 per illi
oL cend wet driflin 7 ([

. Y Wias ciorce
b wnderground operstions, ’ oreed

\With 2

already men-
fully enmipped 10 render

¢ specialty.
Our mine is comparatively dry.
— ‘;,\,::Lrl:::&:,:';g ui dg\'clup.mcul heading
e x g vperations i3 eegulated 1o
lu.c.ml ol the shift. This method al)
:‘;ll)mcm u;uc tor the veutilation lu. llutnl:
e sltosplicre of T .
e m.cw":"g sl,i:":. dust and gases befure
i 3. Wuter foggers are placed i
Prior to 1945, our mine workers showed opment headings and uildcrcu(.(.iln:"ud:h‘u:k
tions. A\y:dcl: is turncd an ptior o blu‘:'r.l-
e sddition to veducing dust |:mlcmllr‘|:i -
these [-um;crs also dilute lewmifal g;ucs. l:‘m'
cxplu‘su-cs, allowing men (o rc(nn; o ';"'
working surfuce with a safer environ -
and i mininuen of delay. et

plus the
3000 shots
dust problems which :urc‘:l;;

any

! an
show dehinite X-ray

‘l“ohsc ",;Pl:ﬂlo:}s :\n“! fc,cmnl!lcnd:\t“"‘}s by our fireproofing of oftices and sforages, i“‘!‘"‘, ] P rars. A¢ that ¢ ;‘5 Mrea oty 14
S revention Engincering Scction. tion of concrete and stecl scts in main adits / -« \ X X ek e ‘ y
Lo . . N B . ey 14 . covelei ¢ approxi- A B ol mecking . i
Our principal goal is tu create safety  carrying powcer lines, construction of under} &' r lu;no\,/c"“n"[ “2"”""!! wdergronnd, A pites are ”'""'"“"" a Iml.“‘h il s
. . . - 3 l’ ! - x' i 1 e s
coaveeiansness of the lncr.mnncl, so that they g!'m""l shetters, sectionalizing thie mine { misionci) \\'illh H ( 3 "t o s o S
AR 5 wovery high compensitiong 5. Stre
‘ o Stresnons undvigronnd weal in iy
N (LIS 1%
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dtitudes does not generally permit the ex-
tensive use of dust respirators. However, in
solated eases where dust concentrations war-
vant their ase, approved-1vpe respifstors are
provided and their use enforeed.

firaden ore contains approximately 33 per
ceut free silica. Early in 1946 we colleciedd
composite samples of the airhore dust frons
both mnderground mining operations and the
vrushing plant. Samples were forwarded to
the Industrial Hygiene Foundation of Amer-
ics, snd the United States Vublic Health
Service. These institutions were requested
1o sepasite the samples into two-size frac-
uong, amlyeing the minus S-miccon portion
Jor free silica by the x-ray diff raction methyd.

Since 1946 dust siumples are taken at 2-
minute intervals  per boee o estaldished
control points through ail active production
arcas. Dust counts are reported in “partithes
of free silica under $ microns per cubic fpot
of wir,” on an B-hour basis. In wddition, a
total of 86 control siations were csl:«blisi:cd
throughout the uwine, where dust samples
and airflow readings are taken periodicplly
for control purposes. Results are reported
to the mine department with reconenda-
rivns  for maintaining dust concentrations
within permissible limits. Regular surveys
are conducted by technicians who are prop-
crly trained in modern sampling technigues,
micro-projection and dust counting.

Due to water shortage, it is necessary 1o
crush dry our total tonmages. To control

the dust harard at the crushing plant, four
wet-type Ultah dust colicctors of 35,000 ¢.f ..
capacity cach, and eone 25000 c.fan. air-

wimbler type dust collector, have been in-
stalled. These wtits require approximately
160 gallons of water per minute. In ordec
to minimize water consumption, the shulge
from these collectors is run into a scttling
tank, which penmits clarified water to be re-
cirenlated through the system. The quantiiy
of dust collected carries sufficient copper to
pay for their power consumption. Monthily
airvey's comprise the cheeking of air veloei-
tics, pressures and temperatures of «ll beanch
lines at established control poinits, amd in
this manner we determine the efficiency of
these dust collecting systems.

All  crushers, conveyors, clevators and
viher dust-producing processes are enclosed,
and dust counts are maintained helow the
maxuom aflowable linits.

o ..

LR PN

extends

technical assistauce to all departments jor
the climination of health hazards. Surveys
are continually conducted to assure that all
cuntrol measures provided for the climina-
tion of headthy dazacds are adequately misin-
tained. Exhaust systems have been installed
on all dust or fume-producing processes,
such as arc welding, grinding, cleaning of
castings, spray painting, sand blasting, re-
agent mixing, ctc. This section assists in
the design and control of proper maintenance
of air conditioning systems, temperaturc
controf, tllumination, and general ventilation
of industrial and non-industrial installations
thronghont the property.

Modern technignes are being  constantly
introduced for the elimination of occupa-
tional diseases. \WVith the aid of our medical
staff aad the cooperation of all departments,
silicosis and other health hazards have been
practically eradicated froin our operations.

Since yeir 1947 we have won the Inter-
American Safety Council’s “Safety Plaque”
for 15 consecutive years, for attaining the
lowest frequency of accidents among all
latge-scale participating mining companices
throughout Latin America.

Since May 28, 1958, to December 11, 196!
all departinents of the company compldcd
three years and four months, with over 56
million muan-hours of exposure and a pro-
duction of ncarly 40 million tons of ore
wined and processed without a fatality.

During the past five years the total plant
has operated with a frequency rate of ap-
proximately $.00 per million man-houss of
exposure. The cost of compensations has
decreased by about B0 per cent in the 10-year
perind 1951-1961.

\When an cmerprise attains low accident
and fatality frequencies, accompanied by con-
sistent reductions in the cost and the severity
of industrial accidents, it is indicative of
good safety performance, and that no “jug-
aling of stalistics” is cither utilized or neces-
‘If\’

Such records, wlm:h rank among the best &
in the metal mining world, indicate lhal.
accidents can be prevented 1[ there exists’
the right climate for their climination To.
bring about this climate. certain favorable:
factors were nccessary. i

The maost important and cffective of these
factors has been the acceplance by our man-%;
wgement of their respousibility in atadml-&



prevention, and their sustained  swupp
the :ufely program. They have tak } We.
initiative, and made it known—in no Yo
tain  terms—throughout all tanks o
orginization.  They liave applicd the sime
exceutive ability to the prevention of acei-
deuts which they exercise in securing cfhi-
cient production, and the climination of
wiaste and obsolescence.

In the safcty program, management has
taken the lead and sct the pace for everyone
in the phnt. They rely upon depurtinent
heads, and these in turn rely upon section
supervisors (by assigning responsibility and
anthority) fo carry out the policy set forth
by top management. They are generous in
thicir praise for good performance; however
every man in the organization is made to
feel that safety is a policy, not a convenience,

This is not the fina) solution.  Safciy’s
worst cncmy Is complacency, and we exer-
cise a helphd and perseverant deive 1o keep
supervisors and workers continnally on their
tocs. Communications play an  important
part in our safety program—each and every
man must be reached by personal conjact.
We discuss their problems and their jobs;
we resort to every possible opportunity to
motivate their thinking in creating a safcty
consciousness and 2 desire to work safely,

Communications cannuot be achieved with-
out a third requirement : adeguately selected
and traincd supervisers. Qur supervisors are
trained in the basic fundamentals of organiz-
ing, directing, coordinating, planning, con-
trolling, counscling, cle, so as o priepare
them (o become capadle of propeely wtiliving
the hasic resources of mangement.  \We
firmly belicve that the front-line supervisor
is the key-man for getting things done. He
stands before his work gronp as o represent-
ative of mwanagement, and transmits direc-
tives to cach one of his men by word and
deed. It is not ouly a wmatter of what a
supcrviqor knows, hut vhat he is able (o
impart to his wen that really counts in
safety as well as in produciion. Ile is wlli-
mately responsible  for the  attitiade
performance of the workers. No one is con-
" sidered for promotion wiless he has demon-
¢ strated a good safcty perfonmance.

Our company has adopted a policy of se-
“lecting supervisors from the pajor depart-
ments for advanced safely training, for
periods ranging from four to six months.
. These men are faught accident  statistics,

TR
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Investigation of accidents, lire’ control, in-
spection techniques, ventibagion, ifust control,
Loystrmmeniation, safely indoctdination of
"wanc s, conduction of wectings, repart writ-
ing, cte. When these tuen veturn to their
arigial depaciments, they saturidly exere
sirong  influence in behalf ol salety and
fndusteial bygiene, wnd becoame the necessay
audtiplicrs of the safety cffort among their
fellow supervisors and workers,

We avail onrselves of all possible mudern
technicad mformation that can be atilized in
the improvewent af waorking environmenis.
We are members of the National and bater-
Amcrican Safety councils, the Tidustrial Hy-
picne Foundation of America, the National
IFire 'ratection Associntion ; we subseribe to
nomerons  periodicals and  have formed a
beege sifety and techadgead libaary, to tlus
manner we are constantly siviving to lutro-
duce new  echnigues, cquiiganent or tetining
aids 1o our salely projrien.

We realize thit uo defense ever busile was
impregnable against a well-planued olfensive,
amd our entive resonvees ave gearad to this
end. Our industrial workers require wmore
guidance and more technical know-how than
the unskilled wosker of ten yeurs apo. The
rapisd techuological advances in industry ve-
quire men of higher mentality and betier-
conditioned atinuedes. ‘To develop saler iu-
dustrinl supervisors and workers we have
instituted A constat (r.\iuiug program o
pable of e..msf)mg the cver- unlc.mng oo
wands of industry. Our tradningg  facilities
are alse extended to include Bseal sund sen-
fiscad fostitutious, wagees aad technictans
from private companivs, universities, techui-
cal amd public schools, cte.

As a result of this policy,
seraam dus i Givoriblde yespumse in the hiebt
of mudestriad cund public ccbtions, Farber
more, by pioncering in the fichl of safety,

we—in seane respects-—have become a0 Jaw
unta ourselves. The very organizations ad
ollicials assigned to control the campliance
of safety aml industriad hygicsie codes and
vepdations, often vequest onr assistance and
|uuk (s us (‘ul‘ l‘uuu\('l ;ltul )1"i1l;lll\‘\‘

At Braden, accidents and oecapaticand dis
fave been preatly vedoced  thiroupeh
propes application of a few basic principles
of human engincering, the cooperation of
the employces, and the honest desite ol (e
manapenmcnt 1o make ndostry o <afer blace
to wark awd 1o bive

otgr salety poss

cases
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of its meaning. Now there are a number of
things on which we can all agree.

1. In an enlightened work group there is
little need for enforcement.

2. If we knew all there was to know
about human behavior and could accurately
predict human actions, we could eliminate
wisale acts by education rather than en-
forcement.

3. It is far better to stress the posilive
aspects of safety rather than the negative
connotation conveyed by the vord “enforce-

"
ment. (-

4. When people are convinced that safety
is in their own interest, then enforcement
becomes less of a nccessity.

While all of this is true, it represents an
ideal state of affairs. It sccn]s that so much
emphasis has been placed 'on approaches
which minimize one of the most disagreeable
dutics management has to perform—that of
disaiplining—that the responsibility of the in-
dividual workers for safety)seems to gect
lost. After all, cnforcement presupposes
that the individual worker is held account-
ablc.

What I am (rying to say is that we in
management have not been tough enough in
cnforcing our own safety standards. IPer-
Jhaps we have been =0 busy trying to explain

them, that we don't notice how often they
are not followed. Maybe we spend so mud
time trying to understand our people, that
we don't have cnough titne left to corred!
them. This is pure speculation on my par,
but T am struck by the fact that one finds
so few written reprimands on unsafe ach
and clear violations of long standing an
well pubdicized safely rules in most person
ucl files.

I am well aware that reprimands of thic
pature can be run into the ground rathe
easily, but wouldn't more of them have

beneficial affect on the safety programl} .

Wouldn't they bring home to everyone th

management is seriously concerned about the]:
problem of unsafe acts? Until sociologiss} .

and psychologists have discovered mont
about why humans behave the way they &
and, mare important, until all of us in ma

agement become competent sociologists palf: -
psychologists, we must continue to rely af -

the older forms of enforcement—one o

which is the reprimand, written or othe- -

wise,

Traflic authorities obviously believe the
stricter cnforcement cuts down  accideoly
and they have a mass of evidence to prov

this. We in industry have specialized prob
lems, and the rules arcw’t as clear, in mos
cases, as tadlic rules, However, we are datk

ing will the same cansalive agent-—peopk

SAFE HANDLING OF ADDITIVES IN THE
PETROLEUM BUSINESS

By WILLIAM S. WOOD

Additives are heing used increasingly in
many cveryday canunoditics such as hread,
toothpaste, steel and plastics.  Usuoally they
are intended to improve the product in some
uscful way, but sometimes they serve to
modify or overcome the deficiencies of other
additives. This discussion will be limited to
additives used in products in the petroleum
industry, where their growth has also been

very rapid.  Some heavy duty lubric!
catiain 20 per cent additive, and a root
estimate of amat consumption was 12 sk}

lion pounds for the industry. 2

The following three lists show som
the many jobs that additives are cx‘,
to accomplish. Some typical examples

commonly used additives are also give

8 accomplishing

Lubricant Additivcs

Anti-oxidants
Detergents
Dispersants

Pour point depressants
VI improvers
Anti-foam agents
Anti-wear agents
Auti-chatier agents
Anti-rust tigents
Antiseptics
Tackiness agents
Thickeners
Odorants

Coloring agents
Emulsifiers

Motor Fucl dditives
Anti-knock agents
Anti-oxidants

Deposit modifier
Metal deactivator
Anti-icing agents
Anti-rust agent
Lubricants

Coloring agents

' . Jet Fuel /l(l;lilivr.r

Anti-oxidats
Metal deactivators
Corrosion inhibitors

Diesel I'ucl Additives
Cetane number improvers
* Stabilizers
Corrosion inhibitors

Odor miasking agents
Heating Odl Additives
Combustion improvers
Dispersants N

3 . Suabilizers

_ Corrasion inhibitors
Metal deactivators
. Ash modificrs

-é.i-rour problem as safcly engincers is to
Mc for each of these materials, uxed or
2#eoposed, the operting procedure ad pro-
gl'live measures that will prevent injury to

onnel and yet interfere as littde as pos-
with praduction. A logical scquence
this objective would be as

1.

7 million pounds per ycur

Zinc dithiophesphate

Barivm sulfonate

Sinilar

Reaction product of naphtlialene & wax
Polymethacrylates

Silicones

Tricresyl phosplie

Talow

Congdex wnines

Cresylic & phenulic componds
Polyisohutyvlene
Polyisobutylene

Essential oils

Organic dyes

Sulfonates

5 million pounds per vear
Tetracthyl lead
Phenylene dimnine
Tricresyl phosphate
Disalicykal ethylenedinmine
tsoprupyl alcohol

Light Jube oil
Organic dycs

s ]

2

Provide the wecessary envitomaentat-
conditions,

30 Provide the necessoy protective equip-
el

L Frabe the opeators in the propes -
cedures and use of cipipament.

The ammabiliny hazaed of an additive is
inferred from sl point, vapor pressuse
Hanmuhle lsits, jguition temperature, Waler

solubility, etc. The [anmibar precautions ysed

7

wm Section
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ry and other

fndustriad Medicine & Son

with purolewn products of sty physical

characteristics are to be used where ap- Journals

plicable, Bonding, submeryed discharge, and Dtz Sheets of Manulacturing Chiemists
prevent  buaibdup of  stane Ass',

Ahow prisipingg
clectricny charges. Class T Group D) wiviag
nay be necessary. Good ventilation may be
necded 1o prevent explosive comcentrittions

ol vagpor.

National Sadety Council
America Petrolewm bnstitute
Awmerican Iudostetal Hygiene Ass'n,

Enclose
i masks, elc.

the newm-~respiratoes

Comtineons Wlernding

Cll‘\'i\'i‘,\', apglie
o Lrge seale e

we of e additive, e

Informution on the hazards and recom-
mendations {or haondling can usually be ob-
tiined from the vendor. Often the descrips f
tive brochure or the label on the package .-
will serve adequately. An inguiry directed ¢
to the vendor may or may not clicit the '
desired ¢ A standard questionnaire has
a fair chance of obtaining the maximum
of useful information. Such a guestionnaire
conld be submitted 10 the vendor's technical .

must be made 1o clean ap cffectively duy  represemtative when a product is first dis-
spills of corrosive or otherwise hazardous cussed with R & 1) or purchasing deparst-
7 ment people.

Some af the larger manufacturers nuin-
tain toxicalogical laboratorics to study new
products before marketing ; others have such |
, studies done for them by consultants. Occa- .

siomally onc receives only a briel letter
stating that the product has been manufac-ti
tured by themn for 20 years without any-:
difficulty. This may be more reassuring than V!
is justificd. 1t may be necessary for the user
of wn additive to make tests or have (esis
wiude by a consulting laboratory in order to-
e certain of the characteristics of a pro-:
poscd material. Occastonally an additive will -
lave ficen previously approved by o reliable :
agency such as the U, S, Dept. ol Agricul-

Adequate five extinguishers should be pro-
vided. The extingmshing agent st be eifec-
tive and not react with the bursing addidive
or form toxic gases. Highly reactive male-
rials such as peroxides and nitrates must’ be
stored aml handled carefully 10 protect frbm
heating, fire expusure or shock. The cor-
vasive action of an additive may dictate
froguent inspections and careful maintenagice
of lines, pumps, valves, elc. 1'reparation

materitl.
. . L. ‘
Fhe toxic hazard of additives may he con-
sidered in refation to their modes of entry
wto the body.
Ingestion—Swallowing
Inhalation—Vapors, mists, dusls
Skin absorption—Systemic poisoning, di-
rect or through clothing
Skin ieritation—
Primary irvitation
Sensitizing action
Seurces of information on the hazardous
properties of specitic additives may be real-
ily available, or not, depending upon how
new or well-known the product is, whether
the identity or composition is disclosed, and
what the vendor has done 1o determine

shows the best approach to collection and 2
mterpretation of such data.

A o AT,

ture. Increasing use of industrial I.ygicnisis.;ﬂ’;

toxicity and other propertics.

\When the composition is known to be a
fairly conmmon material, the existing litera-
ture will usually yickd most of the needed
mformation. Somectimes, characleristics can
be assmmed on the basis of simiiarity w0
more familiar compounds. Sources of in-
formation on materials in this calegory: in-
clude:

Sax, Dangerous Properties of Industrial
Materials

NFPA Handbook of Iire Proteciion &
Codes

Paity, Industeial Hygiene & Toxicology

andd other Texts
Industrindl Hygiene Digesi

Ingestion of additives is perliaps the most
casily controlled in a phnt sitsation. How-
cver, [ailure to wash an additive from the
Linds before eating, chewing pum or usiog 3
tobiceo can result in a sizable oral intake.
over a period ol time. Insistence on ordinary
cleanliness should he effective in most cases’
Provision of an caling place separate from’
the working location .would he very helphul,
in preventing ingestion.

Iulialation of toxic materials can be pres;]
vented by one of three basic alternatives:’|

1. Fnclose the material—hy closed %3,

tes, ventilated covers, ele.

. . 1
2 Remove the toxicant--by  ventilation
conedensation, ahsorption, 4

,
A

1

: :!]lcl':llﬂrs o avead phivsical contact lrom the
} e a ik o 3 ks y

. r. - n:\ car or track is undoaded il
i ¢ Witshied, flllllIC(l product is snpled for
H lltlz\llug. Obwvions examdes are TEL fym-
b and s o) additive blending

i .

)

d

Sunller seiude blends are
and drnms o snalley
quently ivalyved

nude bateh-wise
i :;ml;u;n,(: e fre-
ere the additive s
to the wumosphiere and, if toxic, ‘l;nc..\r::::;‘r‘
must he kept an a safe level, wsiidly by venti-
lation.  Mechanica) agitation produces i -l
. less vipor amd s o air 'uil:nliu'm 'I:N:
low femperitures reduce vagwrization. I\llelh—
mls‘ for determining e concemtration of a
l('vxlc substance in (he almasphere may Iv::
snnp'lc‘ and straight forward or llu:\: 'nr\\'
-:; diflicult awnd unrchiable. llege glie .s(.'rvh"(-;'
i"v:]‘::;:;:-‘_““" industrial Iyvgienist conld be

Where it is

o - nn|_u.)55|hlc to keep the com-
oy aton of & taxic vapor below a kunwn
. safe level, adequte respiratory  protection
- must be worn by the exposed men. These
may be any of the following depending np(;n
: the nature of the contuaminant ;

l?ust respirator .

(:'ll‘nli\‘ul cartridee respieagoy

Gas mask

Hose mask

Air line respirigor

Sell contained breathing
. A few waderials, used s additives  in
' !Iclrolgu.m, can be abisorhed through the skin

n sull'lf’u'nl IRENLECS 10 canse systemic d-'

c3Re. The outstanding example is I ;:::;
3 ulliqs which migla he nsed are ||ilr«»l;(';;7c||-
- and is homobog <, amines, phenod r:n'lmn.\lx'L
L OrEame anl inovganic salis of leaed sannl ltliu":
metals, ad tri-orthoeresy) vhosplite. Py )
Jbetion fram this hazard i;x nlr":
veting contitet. with the skin g pl'n\'i(‘an-
_:fnr munedinte removal i ease of :u‘n‘inh‘ul‘?l
.l- tontact. . Rubber ploves saul adegiate r\‘-r
- Protection are minimum i ane e The
E:htllil'-tl of  contamingted \‘lnlhing is' maost
::tﬂu'llch)‘ controfled if it is furnishel and
:humlcrcd by the emplover,

appEates

consgers

.4 e

::hll.A;urr ereams can retaed skin absorpion
: ] fumhl sot be subistitted for Protectiy ¢
Seothing,  Kobber or neaprene footweny .
needed 5 these niderials are likelw ‘

I

to hie
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eltert an athers, Sensitivity o petroleam
products alane

ol snconmen:,

Primary irviguns wre those which com-
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ardous additives is a necessary part of the
preventive and industrial hygicne activities.
I helicve we should find out all we can
about cach material, and then pass along
all of the mformation that will be uscful
to the employecs in recognizing hazards and
protecting themsclves.

The industrind physician shoub] have prior
knowledge regarding materials used in the
plant, to assist him in rccognizing and
treating victims of accidental exposure. The
supervisor should be alert 10 send to the
physician employees having rash, reddening
or itching of the skin, vomiting, headache,
or any other symptons that could be asso-
ciated with the work. Comtact of a sizahle

on the safety aspects of handling toxic mate-
rials and can help 10 scll the management
on some of the needed facilitics. Periodic
medical examinations arc of great assistance
in recognizing cluunges caused by toxic sub-
stances. Knowledge of pre-existing condi-
tions is often critical in the interpretation of
observed symptoms,  Tdividual health con-
siderations may make it inadvisable for some
cmployees to risk any possible toxic ex-

posure.

The safety engineer, the indastrial hygien-
ist and the plant physician should work with
the purchasing pcople and others in “obtain-
ing information on the possible hazards of
additives. They shounld work with the engi-
neering and maintenance departments to ef-

: That yon haye a safety program,

seem unallractive; but to +§
playing field, the game is
Get off the sidelines; put o
and get in the pame. Wh. &k be’ riore
altractive than dirccting your interests :mrj
lclncr‘glcs. n sa(cgnanling and Profecting
nman life—be it at work, at home ar

the highway? ™

Safety is an

intangible ali .
can ‘all‘ have 1o the ss:gnmc t;];;":cy ;'ll'nst Ii‘l:t
patriolism. A man's job clnssiﬁmlion oc
social status bas no bearing on the de ‘
of patriotism he can enjoy. Safety is g:“

* 2 quality we can all enjoy cqually, e

a When you publicize the fact that you work

i a safe plang, just what are you inferring ?
that you

0001¢

roniform,

area of the body should be followed by
medical checkup even if o symptoms are
ohserved.

P tarn the plaot phiysician can e of great
assistance to the safety engineer in deciding

fect needed changes. Finally they must work
with the supervisors and the men themsclves

posl.safcty rules, that yoy
meetings, that you give firsq

hold  safety
d to the in-

to make sure that the peotective measures 8 jured? No, Wien you publici 1
are used eflectively. - - You infer a great deal nnnr;:ch'u'l:x“ n‘;nﬂ.
. 1 :t::og;m;hl:cu are safe, they are iy suul:::
. : P“Sﬂl!"'mo:s&re" protected from this ever
: Lo personal injury aud ac-

cidental deats,

But how can you hope to fulfill this ob-

SAFETY'——A WAY OF LIFE ‘ : ;;_ligalion and keep the monst !

By DR. S. L.
Medical Advisor, Petroleum Chemicals Div., E. 1. du Pont de Nemours & Co., Inc,
Wilmington, Del. -

{ have no intention of dealing with safety
cquipment or specific hazards; rather 1
would like to emphasize a philosophy, a
way of thinking 1 feel is fundisnemtal if
we cver hope to reach our goal in safety.
Safety is one of those things we think abont,
or rather should think about ol the time.
Until we train or Jiscipline oursclves o do
that we can’t possibly achicve the fullest
measure of success.  Current  regulations,
rules, traflic codes are uuportant; but an
ichividual trained, thinkime properly, cogni-
zant of his vesponsibilitics and willing 1o
wecept them, cann work wonders.

Safety as a way of life makes {or hetter
living at work, at home and on the high-
ways. It makes onc thoughtful instead of
thoughtless, careful instend of careless,
polite instead of rude. It distinguishes be-
tween bravery and foolhardiness. It makes
onc a better worler, neighbor and citizen.
It makes for a fuller and happicr life. Lifc

and safety arc mseparable.

m

.ln;l at alf lfmcs? No safety director, no
;':le(y commuttee, and no single grtm;) is
g enough’ or strong enough 1o o jt But
+ through he cqmluncd daily jahs aug pm'n-h:s
ol do&nm:u'! in the plant you can (o it. Ar'c
i doing your share of the punching ?

T . .
eofl‘:;: sure, if I asked this group how
K hm{]s :l( 'about lsalcly, I'd get a show of
W 1at, on the surfuce at leas
o han t at leasi, would
I.;ll:i:c;’lc that cveryone was all out fur' safety
- spons m not (oo concerned abont group re-
- Spon ; in a snl’c'ty mc':cling like 1his, becanse
men, zﬂ get killed in safety meetings. |
. mu ore concerned about yonr s
L attitede toward saf Somra ol
3 : salety when you're
: 1 alone,
.::uw(;u the j(:b where 1o one can v ateh vou,
o~ rcc: yo}][,rc 'mxl on the highway dri\"inq'
‘ ar, ut’s the plice y
! 3 o ratse voy
band high for safety, becanee llml'q—(llr"-
-paces where men get killed. s

i Unlorum:llcly too

RANKIN 3

Fust vear, industry reaped a harvest of
15,000 dead. Thirty thousand died on our
highways and another 30,000 were killed in ;
onr homes.  Faulty equipment, mechanical
failures, acts of God? No! Those were not ;
the causes. Carclessness, thoughtlessness, ;,
lack of safety conscinusniess were the main f
causes.  I've scen some of the mangled 7
hadies, heard the cries of agony and pain, }
and tried 1o comfort the broken hearts of |
wives and children. And you say, being a
physician, that's my joh. You're right. But
1 say it's your job to work harder than ¢
ever to prevent the Uragedies, this needless o
\What are you going to do

waste of life,
about it?
At a rccent mecting [ heard this rumo

many  me; 3

;S?ftly from 1he "ncrcssniyII("L\";I"'O(:(I)" tot
_:mw..Oh, they're for safety; lhir:l' ”ill" °
.pod idea, !»rovidcd it doesn't fake lo:) ms l1
v:(rmc. provided it doesy’t cast too "‘"
woncy, and provided it doesn’t interfer “"'Cl'
~What they .lil\'c o refer to as (hc.irc er.
.lfml liberties. I orher words, too ml—’:,f;

3!

“Oh yes, safely is important but it's unat §
tractive.” Safety s important and it italr'{
tractive. To the man who is just for safety,
it may secm unattractive; but to the man ili
safety, it is most attractive. To the maa
on lhe sidelines, watching, the game may

A B
t) * [ TIRY R
- of us are il

“I '. X .
ness o afty l]k‘ Warnm” ny iy,

ﬂtl\lnny Hies we approach satery 4,
‘.hccr the (:.ml :mgk‘,j'afflcr the acciding
e man has heen mpured. \We
tme belore, g fet tragedy .sml|-l
'\\L lave ylim.r, then we'pe ((,"'"“.IIL.JJ,
pl(n)lrvlc. ‘V\c 1?1\:csltg:\lc; write lengl,
ports aml ke yecommendations, 1
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162 Nutivnul Safely  ongress
make their working place safle. The first
uuportant tool is the commitice sed up. \We
have a general safely commitice, consisting
of top management people, wiicle develops
policies and devises wavs to carry these to
successtol conclusion. Al policies must be
cleared throngl this commuttee. There are
five sub-committees in the fichd to support
the weoerad salely committed,  Polivies are
sonted through each of these, and they wre
enpected to fid ways to implement them.
The same policies become directives (¢ the
Jine organization. i

fnvestigation is one of the most impotiant
wols any utility bias to reduce injuries. At
the districy we xnvcsnguc cvery accident ghat
invalved an ijury requiving medical atten-
tien, We also investigate every smtombibife
accident, regardless of extent of damagd. In
hoth 1ypes of investigation, e personiwho
had the accident mects with bis furcmup or
fmsnediate supervisor; two ar three other
omplonees are also called i These people
constitnie a sty group, whose purpose is
to determine the canse of the accident; and
reconunend @ way to preveut similar heci-
demts in the future. Al the persons present
sten the veport, which is transmitted through
the ahvision cfannels aud e to the safely
wt. Action 18 taken s regpmred, Ly the
Vazious SuPErvisors.

tuspernon is made by a fiekl inspector {or
the safety unil, by safety conunittee mem-
ters and by the faremen and supervisors.
The Latter are constantly being stimulated
for safery throngh staff mcetings, written
information {rom the safety unit, and com-
wittees, The entire responsibility for safety
i~ a function of the line organization. The
siicly unit only assists thewy, by Furnishing

1he wicchianics of  investigation,  statistics,
teainimye classes, and forms of recognitios.

Recopmtion  is accomplishud i severd
Whenever  an individkial  duvents a

WLV S
device, # is disphaved aml disenssed

srfery

w comtnitice and in the division that has *

wospecial iterest in it. A board of dircc—‘.? ’

tor's awird ds given to smy sizable unit : g
which achieves one year without a fost time
accident. These awards are prescuted at the
penerad safuty counuittee weeting by a mem- 4§
ber of the board of directoss. The award g
is then displayed in the scction receiving it | §

Suudler unts' achievements are recoguized
the Nitionmad Safety  Council's ',
Swrm Py Whenever 1LODD days withont |
a lost time accident arc achiceved, the unit <
receives a flag with their scction name and 8
1000 days stamped on it. Each time an}]
additionad 1,000 days is achieved, they e~
ceive another flagn Extensive use is made of#3
ihe National  Salcty Council's Award fo
Honor. \Whenever we receive one of these, s
the emire disirict is notified, the newspapers Z
are wotificd, and the award is physically}
displayed in every scction at the District on,
a sclwdnhvl ln:wis.

by nse of

LAX

B «Im ation is .mmnphshcd thmugh regular¥k
discussious alwout safe practices on the jobglg
hetween the fosemen with his men. Pipel
vonlerences supply material for the [aremes’]
to use. Classes ave held for foremen and,
sapervisors.  New cmployces are contacied 8
by the safety auil, which cliecks their dn.
ime habits, discusses safe driving, and po
aul hazards particular to their own
of npcr'llinn .

the )-Lummg for work opccations and desig
Accidents ¢ he prevented; responsibility:
wmust be accepted by maunagement, but ald
by supervisors, foremen, and the men. Peog
are the ouly way ta control injuries. The
o neat wam injuries, and they must be helpo
to learn the causes of accidents :md
wethonds of preventing them.
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dues matier, an attitude that will reflect back
on aur own crews. i we let these jobs lag
indefinitely, perhiaps {orgetting them, we are
destroying the desired attitude, creating in
its place a futile “what’s the nse?” mood.
Now we come to my real pitch. 1f we
arc to help on these pfoblems, we must
know first that a problom|exists, and second
we must know the degree of importance at-
tached to the problem. The operating de-

partments arc the only ones able to furnish °

this information with any rcal dcgree of
acenracy. 1 would like go interposc here
the fact that in talking [of departments, 1
am really talking of the fupervisors in that
departinent.  Johs arc dong hy workmen, but
it is the foremen, the lmufhnsscs, the super-
intendents, that get things donc. At least,
that is the way it should ‘be.

Say and do what we will about safety,

production is the final goal. Even safety
must be weighed with this i mind. Obvi-
ously, if the actions of the operating depart-
ments indicate a problem, whether production
or safety, to be of minor importance, that
job will be low on our priority list.
. We all have a pretty direct chamel for
originating work, getting it done, or follow-
ing up on it. But, how often is it used
properly for items of safety?

Time after time we have been handed
two work requests by one supervisor. One
for an item of safcty and one for an item
ol convenience. \We might get great lip
service on how important the safety item
was, because he knows that Crossett stresses
safety, and it was the proper thing to do.
But he would ask then and several times a
day thereafter, when we wonhl get fo the
convenience jtem, but no {urther mention
would be made of the safcty item. Which
job has he indicated to be the most im-
portant? Which job gets the highest pri-
ority? Obviousiy, tiic one he keeps pushing
—the one he shows the wost interest in—the
convenience itent.

Maintenance is a service, and we try (o
keep our customers happy. The squeaking
wheel will get greased first. No matter what
lip service lie has rendered, his actions have
proven to us which job is most important
to him.

Although perhaps misfed as to importance,
we have in this instante at least been in-
formed that pmhlcm;(‘xisls, and we can

and do investigate and form our own opini
o urgency—an opinion which may, or
not, be correct. The problem is much wi
when there is a hazard of which we ha
not even heen made aware.

Ounce an operator becomes aware of a h
ard, he should feel free to talk to his
wediate supervisor with a certainty that
problem will be considered and correct
action taken where possible. This is a oy
if workers are to feel that safety is worl
while, that it does meau something. Othd
wise, a real “what's the use?” attitude {
velops.

Rut, it is so casy for a supervisor to 4
it aside, to tell the man to take it up i
the safety supervisor, or have it reported
the safcty committec. In other words, g
the mam the old run-around, pass the by
Alter all, it is so much casier 1o let somd
clse do it v

proximately S5 jobs involving
we had never heard of until be
the committee.

Passing a job to the safety commitiee is
‘bul one way to side-step it. There are other
L ways to avoid responsibility, but however it

®is done, it damages the safety cffort of 1he

will. 1t is damaging to my scifish interests,
the safety of the maintenance crews.

Safety is considered so Bmportant that we
have safety supervisors, safely commitices,
departmental mectings, and what-have-you.
A lot of people get involved, and properly so.
But it does make it so easy to pass the
buclf, to slide out from under, 1o let John
do it, unless a great deal of care is tuken.
'The men on the job, the immediate super-
visor and his superintendent :are the ones
most familiar with the area and its prob-
lems. Theirs is the respousibitity for origi-

There is a direct channel for getting o
tvpes of work done. Use it for safety
also, instcad of letting ideas be ba
around, passed back and forth, lost, dro
or avoided by ail the roundabout cvad
tactics that sheer laziness and unwillings
1o assume responsibility can bring up.

\We have a safety committee compo

mting action and fullow-up on matters af-
fecting production.  Aud theirs minst be the
sesponsibility for originating action on the
normal safety items. And, usually they
should go through the same direct pro-
cedures and actions that they would to oli-
J2in routine repairs.

:l‘he 90 per cent of sufety I mentioned as
being represented by attitude is fostered only

of representatives pf the hourly men f§
cach major department and a salaried
resentative of each department. The
mittee meets once a month to discuss di
problems, and problems on which t
scem to be wo action. It's a good com
tee, and docs guite a bit for morale. |
cently looked over the notes of last
mectings—78 items had been brought up
g the vear -72 had been corrected,
were beitg worked on, and the other
were too recent to have been starled.

Statistically, that appcared exccllent,
in reviewing the jobs themselves, 2
picture appeared. On at least two occas
when a committee member had been ask
he'd discussed it with his supervisor,
shrugged his shoulders and muttered
hadn't thought it would do any good
several instances, the supervisor had
him to bring the job up at the next
conunittee meeting. In one way or
about 60 of the 78 items represented
visory failures.

Unfortunately, maintenance had its %

of failures, too. Even so, therc wexBever agnin

by creating an atmosphere of safety. At al-
most any mill with a good safety record,
.salefy can be almost felt by a stranger con-
ing into the mill. [t seems to be part of the
almosphere.

One definition Webster gives {or atmos-
phere is, “A surrounding or pervading in-
fuence.” “I'his dehuition describes our de-

0CcCoen

i
Pulp ane. aper Secton

. L b
sires very well. To kéefy o high level in v
~afety attitude, we mnst Surround onr preaple

rmme—eseeavithe - the kuowlpdye that we are interested

in safety. We want™Muglts of safcry to
pervidde, to spread throughout  all  their
thoughts and habits. 1f we can create this
atmosphere of safety, we will have a salc
plant. By lack of proper attention 1o the
ten per cent of safety represented by (e
thysical features, we can destray this af-
mosphere and the othier M per cont of salcry.

Now, if 1 have created the impression that
b think maintenance departments are goud,
above the averuge depiertinents, it was foc-
cause 1 wanted (0 create that fmpression
I you cheek thoroughly, yon will probaldy
fond that it is true in vour own mill, Nos -
wmally, ours is the job having the greatest
exposure to bazard. Yet, in our mill, in
terms of frequency rate, the malmenance
degartinent ranks withe the best, We love
accumnlated as much as 5,500,000 aenbionn s
between disabling injuries. As [ar as 1 know,
no other single department within one mill
has approached that.

That our mill is not uniqute in this matter
is witnessed by the comments T liave heard
more thin one safely director make to the
cflect that maintenance must lead the way
to auy eflective safety program. ’

We of maintenance are not only willing
tu help, but selfishly eager to do so. Bt o
do so clhciently, we must koow first thi
someone has a peoblem, and second we must
know how important that problens is cour.
sidered to be, so that it cun be given its
rightful place in our work schedules.

SAFE CHEMICAL RECOVERY BOILER OPERATIONS

By J. R. CHASSELL and L. H. COYKENDALL

Development Design Engineer and Engi i i
] gineering Coordinator, The B
Wilcox Co., Boiler Div., Barberton, Ohigr ¢ Babeock &

-1The chemical recovery boiler has become

an ndispensable part of modern Kraft pulp
'wills. The recovery unit reclaims over 90
per cent of the chemicals used for cooking
wood chips so that the reprocessed chemicals
an be returned 1o the digesters ard vied

The Fear reclsd

et ieovn

pressure steam from burning the waste black
!|quor can be used 10 generate approximately
30 per cent of the power requirements of
the mill. The low pres<ure steam discharge
from the back prescure turbines will sup;.l\
rproximately 3 opec cent of the proo...

ot

-t
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ing the liquor. The disc or cascade evapo-
vator was developed and installed aflc.r the
waste-heat boiler and utilized the heat in the
wases leaving the waste-heat hoiler to fur-

The incineration of these waste black

liquors makes its nnnecessary o discharge

them and pollute the streams. Modern pre-
con-

fi|~il_:clvm.'s.:m-i_ ‘T:if:;"";‘::m":‘;:: ::\I::“ gises  ther concentrate the lnl;w!< hiquuor helore in-
:;:;‘(:.rlcm:;::\"rllr: 1‘lisc||;u|,'cd 1o |||c. Atmos-  troduction to the rotary k'.l"-. » wt
phere, therehy minimizing air pulhmot. Be- The Murray Waern unit, mlr(xlma‘a :,n
cause chemical recovery reduces the net €ost 1930, substituted a water-cooled smelter

the place of the refractory smelter prcviously.:
used in order’ to overcome the refractory ¥
maintenance ditficulties.  Llimination of tllt"_';
rotary drier or kiln in the I{oss-Wagntr;i

of pulp, paper, and other related products,
it is attractive cconomicnll}'. .Thc amm of
1oday’s modern recovery units Is (o opcr:\lc
as economically and as safcly as possible.

. - : . fiest
We cannot expect an installation tg hive  wmt, at il‘)ull\ the :\mcl timie, twa‘ﬁ l:::.r:;df
all these rewards without encountering: prob-  step feading to the development o

ern recovery unit with its stationary furnac
The principal component of lln-c Ross-V.Vagnc
wnit wis a vertical, cylindrical, studionary
refractory furmace. The liquor, at :\bqu
55 per cent solids conte, atomized wnlhi
compressed air, was introduced through thes
roof of the furnace and directed downward

Recovery of chemicals in the carly wse toward the furnace flor or hearth. i
of the Kraft process cousisted of deyne This unit was significant since it demon-"

i [ i rolary ¢
and roasting the waste liguor in a us ant it
kiln until ug char was obtained, This char,  strated the principle that all the slep

H ‘
or so-called black ash, \~nu_|:niuul Il'u: non- “'cur::l‘::;.:(); .lll:c:“:.::;ll;"-.|l:'1:;::,c‘[‘:.l.l'::a:_
}‘Uh‘i'lcl :‘0‘:'(;‘:(; ?IE :ll:l'i]i(l‘i)t;::"l‘(;wlll?c:s l‘lll‘(;:::‘:fl(cl l“l‘::m:lc:'cr, rc[‘rac;ury |}l?i||lcllancclwa? el:n::“.)
(;:::rllic:xlls of the original cooking liquor, and and  combustion dco:‘()l.l:‘gnlso ??eq:‘ :, l ;’I“k.:' :
when discharged from the rotary kiln, was  were un;tfnlzlc an S“j lo Erequent bacs

sl us the fuel in a refractory smelter, The  outs requiring excesstve Is ol 2
;nml us . from the smelier were directed  iary fuel to m:unl:lu.l the process w"!u.l i
I::ikg::::':ugh the rotary kiln where they sulted in low chemical recovery efhiciency,

dried and roasted the incoming waste liguor, n the Babcock & Wilcox-Tomlinson untit:

nisking the process sctf-sustaining. introduced in 1936, the advanlages of ‘the},

i i i ined, but ther¢f!
A reducing condition wis maintained in Ross-Waguer unit wc:'c Ir::la :s ('lcsigncd ;
th; {uel or char bed of the smelier, and as  were scveral important chang 15

imi ilicultics Refractory’y

i i awi climinate the diflicnltics noted. i

anic constituents  hurned away, the r cult] dgryd

;ul:‘:r[;f:ic ash was chemically smelied, re-  maintenance wis t.hmm:;lcd b{ ;III:I :5::““';

duced, and tapped from the smeller in a water-cooled stationary l'urr::lc‘he d @ water

lIl()llCl’l state. The only heat utilized by this cloolcd ﬂu(; C(:":‘c(i:ltl::‘)“ 'l‘?lovcrcomc e “.,,i

i i i s needed 1o the waste-hieat botler. ) !

apeipient was  that which  was needed heat ! . e

‘c.\!'q:urulc the moistore from the weak black  stable  furace condition, the lig way

i u ny mo s H.chll onto the walls of the furnace, whefe:
liqueor fed to the kiln an I convert it ]

Cchar t was cssen ally dehydrated and remal

1t 1] t1ally 1 |I) 1 incd

its thickness and weight were sufficient]

lems and hazards. The I|islor).' of the de-
velopment of modern day chemical rekbovery
hoilers, from the first rcfruclnry.sn_lcllcrs
fed with char formed in a rotary kn!n,l docu-
ments the hazardous problems which have
heen encountered and overcome. [

: unti {

Several picces of equipment have bLeen o dise it fo hreak off and fall to the l,‘, !
added to perform additional functions and hedd below ¥
contribute  to the ecconowy, cfliciency, or RS

The spray nozzle directed at the fu m
walls was oscillated, continuously dcposn.b
a relatively thin layer of liquor on a give
area of the walls which dricd before
spray was redirected to the same area
deposit additional liquor. Furthermore,
of considerable importance, lhc. anultf'_ﬂ
oscillation of the spray was adjusiable; s

safety of the process. A waste-heat boiler %
was added to the smelter {urnace-rotary
kiln combination, permitling recovery of a
part of the heat from the gases discharged
from the kiln. The development and use of
multiple efect evaporators to deliver the
waste liguor at higher solids COl.llCll! to the
rotary kiln reduced the heat loss in cx:aporal»

the operator
area for dryin

b liquor, depending upon
its water cona

S ¥his ~spraying  method

. stabilized combustion conditions on the

hearth, reducing the frequency of black-cuts,
and increased the cfficiency of chemical re-
cavery.

By thus providing a separate adjustable
means of evaporation within the furuace it-
self, it was possible to use the cooler water-
cooled furnace, eliminating the high nuinte-

“nance of refractory, and to establish stable

furnace conditions with the relatively weak

“fiquor available from the raultiple effect

evaporators of that day. The introduction
of this type umit led 1o rupid developments
in the efficiency of chemical and heat re-

_covery from the furnace,

There have been many additional refine-

.ments to improve Kraft recovery wmits.
" Economized, stea

coil air heaters, pas wir
heaters, electrostatic precipitators, veuturi
evaporator-scrubbers, cyclone evaporitors,

-low level heat savers, demisters for vent

stacks on smelt dissolving tunks, aud various
other picces of equipment have been added

i:10 do the required job in a better mamuer.
. One particular type of hazard that is

found only in recovery boiler operation, the

reaction between molten smelt and water
% of char and waler, can create an explosion
hhurd in the dissolving tank and in the
% furnace. In the dissolving tank the reaction
:between smelt and water must be controlled

by dissipating the energies in a harmless

Smanner. At other points in the system
G proper, design and operation must be estab-
#lished to prevent smelt and water or char
o and water from coming in contact with each
iz other.

“i(. The smelt dissolving tank area is one
wwhere controlled smclt water reaction must
2 be attained to prevemt injurics to persounel
-3nd damage 1o equipment.

&

& chemical energies are released sudidenly when

Thermad and

the molten swmelt comes in contact with the
weak green liguor. In the carly developent

istages, lack of shatter jets, inadequate vent-

ing, and insufficient agitation resulted in
many violent smelt dissolving tank explo-
sons which resulted not only in serious

fanidge to the equipment hut,. in many
tlncs, injury to operating personnel.
'¢- Explosions of this kind can be prevented

M the smclt stream is broken up into snall

LN
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particles; before penetrating the fiquid sur-
face in-ihc smelt dissolving tank and if the
grecn liguor in the dissolving tank is kept
thoroughly  agitated. On present day  re-
vovery units, stean slutter jets and green
lignor  recirculating  sprays  break up the
smelt stream before it is submerged in the
liquid and a propeller type agitator keeps
the fluid in the dissolving tank moving. The
tank is vented to atmosphere 1o eliminate
any explosive gases.

As asafety feature in this area, the smcl
shattering equipment is designed with con-
silderable excess capacity over that normally
required. Steam jets and liquor sprays to
cover a wide flow arca are backed up with
auxiliary nozzles and reserve steam pres-
sure. This reserve shattering capacity is re-
quired when upset operating conditions of
thie recovery boiler cause the smelt flow to
be irregular, for smelt flow rites several
times the normal quantity can be experi-
enced.

While the shattering equipment is  de-
signed  for  abnormal conditions, the most
cflective way 1o provide safety is in proper
operation by eliminating smelt spout plug-
gage and the heavy rushes of smelt which
follow. Recovery boiler burning techniques,
black liquor fuel preparation systems, unit
coutrols and instruments have been improved
so that operating conditions can be expected
tv be quite steady and the smelt discharge to
flow at an even rate. These improvements
have practically climinated the incidence of
dissulving  tank  explosions  which  were
formerly quite numncrous.

In spite of these improvements in equip-
meut amd operation, there may he times
whet a result of poor operting pro-
vedures, the smelt spout will begin 1o close
oll. Preventative action to be taken is as
follows :

I. Allow suflicient time to busn the bed
down properly during routine shutdown
periods. The bed mear the smelt spouts
should be burned down below the smels
spout openings and accumulations of smelt
and ash that fall from the upper screen
tubes or furnace should be melted also. 1f
this condition cannot be achieved during an
emergency shutdown, the accumulation of
ash in the vicinity of the smelt spouts in the
furnace should be raked or shoveled away
from the spouts hefore restaviing the anit,
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2. Operating a recovery boiler with black
lignor concentrations which are too low can
reduce bed 1emperature ad cause the smclt
spoul 10 freeze over. The proper per cent
solids in the black liyuor to the furnace can
bhe maintained by correct operation of the
evaporatlors and other auxiliary equi hwment.

3. The amount nof combustible mpterial
vemmatsing i the clae when it fadls o the
bed cany be contealled by proper hiliwk tiguor
spray adjustments amd primary and sccond-
ary air and tertiary air distrilastion. Proper
adjustiment of primary air flow the
vicinity of the smelt spouts will plomote
steady smelt flow. ,

4. Periodic cleaning of chilled smelt from
the smelt spout is required 10 mhintain
steady smelt flow. d

Proper design and operation of the waler-
cooled smelt spout must be cstablished to
prevent smclt water reaction, Frequgnt re-
placements may be required if the dooling
water supply is contaminated or scale form-
ing. This is one cause of smelt spout fail-
ures, corrosion, and cracking. A leak in the
snielt spoit allows the coulisye water (o mix
with stream of smelt and the splattering
caused by the reaction can injure nearby
people. The chilling effect can alsa cause
pluggage of the spout, resuttimg in abnormal
tflows from the other spout. This problem
can be entirely climinated by installing a re-
circulating condeusate | system as the cooling
water supply Excellent results have Iucn
achieved in this manner,

The failure of a furmice (ube of a Kraflt
chemical recovery unit must be avoided as
it may become a serious hazard. {{ the water
from the leaking tube comes in contact in-
tisnately with the smelt, an cxplosion ;can
occur. It if comes in contact with the ' hot
char bed, explosive gas can be generuted.
All furnace wall tube failures do not result
in c\plosmns but ucvcrlhclc“ il is of nn;or
Lot wligii a \ube taak iz noted ia
area.

The common cause of furnace tube fail-
ures is scale formation on the inside of the
tube. The iwportance of maitaining good
boiler water comditions canaat be stressed
too much. This hmportance increases as.the
chemical recovery umits are designed for
higher temperatures and pressnves.

Another cause of tube failure is indiscreet
use of air lances in air ports. An dir lance

dirccled across burning char and! molien
i

smelt at o tube can cause extremely:
heat duput rates which can elevate g
temperatures so it wastage of mcul
occur. This blowtorch action if conti
for some time at a [.,lven point may Gk
tube wastage to the point of failure. Ther
fore, if the rule, “Never fix the lanogj
posmon; al\vnys hold it by hand and -
it moving,” is observed, there should
danger of ibe dmage whien air lances, "
used 1o clear ports which luve been b -:'
out. ¢

3
l’lugg rge of the smeil spouls or lh:
mation of smelt ledges on” furnace )
somcfinies require araual probing with gl
to open the smelt spoul or knock dow e
tedige. When this procedure is required:
treme care should be used so that thej
nmace wall tubes are not damaged.

Molten smelt is forimed in the .fe
during the process of incinerating- th
ganic substiances in the black hquor'
smelt consists of approximately 25 e
sodium sulfide and 75 per cent sodium’d
bonate. We have discussed the haurl‘
witter spraying on smelt in the foreptingiy
however, keeping the accumulation of i)
«melt in the furnace to a minimum’ u‘ .
a safety feature of design. 185

A recovery furnace d(.sngncd wilh a
ing floar so thal the smelt is dlscllatld
the dissolving tank from the recovery b
as soon as it s formed minimizes this
ard. Fluid hot smelt leaks from lllef
form a hazard to equipment and pers
Red hot flowing smelt can cut
pressure parts and enclosures. The f
hottom and lower side wall must be 8§
sealed in order to prevent smelt fron
ing out between the tubes.

Early model water-cooled furnaces,’pg
ing upon a very thick layer of refr;
lining inside the furnace to form theg
against smelt flow, used the tubes mainlf] ;;3
reinforcement and as a form. Pin @y
welded to the pressure parts of the fa
were added to hold the refractory mang
more securely in place and to ext
life of the refractory hy fowering lu
pevature. Chill plates were later built.q
outside tangent of tubes in an atle
freeze molten  smelt !
through the refractory.

The trend has been steudily toward o
metal usage as a positive scal against.qad

"
1




on the furnace side to protect the
“from wastage in the sulfur reducing
phere of the lower furnace. Flat studs
‘added at the centerline of the tube and
‘ends of studs welded together. ln addi-
{ h}l steel plate membrane is welded be-
lubcs, making @ solid m,hl wekded
ruction all the way to the prinvisy air
vel.
i construction is a positive metal seal
et the flow of smelt. The joints of the
o the floor are also welded tight and
jgeonstruction  has climinated leakage
w:the floor. The transition 1o a com-
‘sealed metal bottom has now been
ppleted and the only path for the smelt
5 xﬂow is out the spout. Smelt leakagc,
vns once a common occurrence in

y nonexistent on the modern re-
units. In addition, whea extensive te-

these more modern features may
ied to the hearth zone so that the
of smelt leaks can be greatly

ective: in recovery units, Multiple jet
wing did not dislodge hard deposits and
furiaces were often operated  under
as a result of plugging of the gas
Steam cutting duc 1o misalign-
was prevalent. Consequently, hand

e was always a chance of personal in-
cither by being burned by the  hot
‘lances, or by having hiot gases and
'H_nln from the lance poris and furnace
 which were used for lancing.

the secovery units became larger, they
more difficult to lance by hand. This,
focreasing  labor costs, forced the de-
ment of automatic retractable lance
devices to cope with the tenaceous
#s that form in (he hot gas regions of
Piaecovery wit. The design of the re-
units has been changed to arrange
so that the ash which was cleaned
‘the tubes falls into the furnace’or into
%hler hoppers. Even with the most eflec-
ﬁ lnovm cleaning equipment, the surfaces

2.‘:
H
-3
ige. The furnace wall tu and floor -
were moved to closer cing. Pin
and chrome ore refra £ LCo.

was a necessary part of recovery .

0C0ce:2

must be arranged with .Jue respect to gas
temperatures, gas velocities, and tube spac-

.. dug in order to achicve a cleanable recovery
unit. Cee

Pulp wsd Daper ... ctton

The combination of proper arrangement
of heat absorbing surfaces and the applica-
tion of improved type soot blowers have
virtually eliminated lancing on modern re-
covery units, thus increasing safely during
operation.

Auxiliary oil and gas burness are used
when starting up 1o bring the boiler up to
pressure, put it on the line, to ignite the
black liquor, and sustain furnace tempera-
ture until the black liquor hurner has heen
stabilized. These burners are also used fo
melt down the char when the it is 1o be
shut down and to stabilize the furnace dur-
ing upsct operational conditions or black
liquor fuel interruptions.

The recovery unit fired with o high mois-
ture black liquor fuel may Jose ignition if
the air flow or fuel moisture conteat
changes. Smelting over of air ports will
affect the air fow distribution and erratic
operation of multiple eflcet evaporators will
affect the fuel solids content causing a
black-out or loss of ignition in one area of
the furnace, which will become accumula-
tive unless corrected. Auxiliary oil or gas
burners ase placed in service to compensate
for the loss of heat release due to the black-
out. The operator must lso rod the air
ports to re-establish proper combustion cou-
ditions, Opcration of auxiliary hurners is a
manual function because of the problems
mentioned ahove. However, safetly devices
are being installed to help the operator with
the auxiliary burners.

The problem of burning oil or gas in a
recovery furnace is much thie same as in
normal power boilers. However, the primry
purposc of the recovery hoiler is to burn
black ligor and recover the chemical effici-
ently, and as a result, the arraagement of
air ports and aic distrilution is designed to
accomplish this purpase. A typical oif or gas
burier camot he ased in the hearth because
of smclt canditions, Fhe anxiliary burners
are mopnted aronnd the auit on all sides to
distribate the it and ave not as easily
observed by the operators, Several Kraft
recovery it furpace explosions have been
cansed by improper use or improper func-
tioning of auxiliaey buruers lmproved steam
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atomizing type oil burners and gas burners
that give better stability are now used.

Tie greatest contribution to the safety of
auxiliary burners in recovery units has been
the recent application of monitoring, equip-
ment to oil and gas burners. Monitored oil
and gas burners are offered on nevyy wnits
and are recommended for alf existin il\'ra[g
recovery units. Auntomatic monitoring sys-
tems will include: (1) fame failure de-
tectors, (2) air flow permissives, (3), maxi-
mum  air windbox pressure cut-ouf, (4)
maximum and mininium gas pressupe cut-
onts, (5) minimum oil temperature cyt-outs,
and (6) fan failure interlocks. i

Controls and instrumentation can contrib-
ute greatly to safe recovery unit opdrdion.
‘Temperature recorders, flow recorders, level
indicators, density indicators, draft loss
gauges, and other present day instruments
can show the operator what is happening in
the recovery unit without his having to
leave his operating station. These very valu-
able guides can be used to detect the devel-
opment of unsafc conditions long before it
could be determined from other sourccs.
Automatic controls can perform many func-
tions of the operator so that he may be free
to attend to other duties necessary to effici-
ency and safety of operation. Of course, all
instruments and controls must be properly
calibrated and checked to make sure that
readings are true and they must be carefully
maintained so that the operator can have
confidence in them.

A good training program for operating
personnel and supervisors is necessary for
safe operation.

1. Knowledge of Equipment — When a
new recovery unit is started up, time and
cflort spent to explain the features and ob-
jectives of the new equipment can prevent
future accidents or operating mistakes.

2. Expcrience — Operaiing  problems  eni-
countered during ‘the initial starting up
period may be a good school of hard knocks
for the crews on duty at the time; but al-
though straightening out upset operating
conditions is good training, it is poor for
production records. Shutdown and change
over drills should be incorporated in a
smooth running mill to give opcrators proper
training in  handling emergencies: These
drills may well point out \\'cakncs.xi in the
cstablished operating procedurcs “"3] resuit

in the prevention of accidents or improve :

ments of operation,

3. Training Replacements -— The turnover g

in operating personnel is greater than one
would normally realize. Some operators are
advanced to more responsible positions and
turn over their duties 1o less experienced
men. Men move on to other pulp and paper
mills or into other industries. These changes:
reduce the number of cxperienced operators-

available to operate the chemical recovery’,

hoiler. Retraining of opcrators and super-
visors is required to keep opcration up to
high standards of cconomy and safety.

A thorough and aggressive maintenance g

program can make valuable contributions to
safe recavery -unit operation. Many har-

ardous conditions are cansed by mechanical i
or clectrical failures. The chances of having i
conditions arise. Motor trip-out on an auxil-

g,

iary pump, fan, or agitator, or other types

accidents are much greater when abnormal

of cquipment failures can take the opt':r_a_lor‘
away from his primary responsibilities,

thereby making the total recovery boiler /
operation less safe. A good maintenance ad 28
inspection program can do a great deal 3
toward elimination of hazards caused by'%:

these failures.

Maintenance crews are always overworked ;

during mill outages, but in the long run,

complete maintenance during a scheduled ¥

outage pays off. Continued maintenance of
spare cquipment can be accomplished during
normal operating periods to allow the men
to do a better job during scheduled outages.

During the scheduled outage, particular
attention should be paid to the inspection of
the furnace hearth arca for any signs of
pressure part deterioration. Blisters, wasled
tube metal, excessive stud burning, and tubes

“howed out of position will indicate, gener-

ally, water treatment problems. The waler.
side of the unit should be inspected for in--
dications of scale and, if found, the wnit
should be acid cleaned to insure safety dur”
ing the next operating period.

A chemical recovery room in which im-
portance is placed upon neatness, frecdom
from debris, and dirt accumulations provides

more safety for the operator. It is much’;

casier for him 1o recognize (Ic\':lopfug
troubles or hazards. Recognizing the exist-
ence of a dangerous condition is the first
step toward climinating it.

* " "The old type chemical recovery
+ difficult to keep clean. The pluggpge condi-
:"tions of the boiler passes causﬂko’-batk
sptessurc operation, resulting in fumes and
i sparklers being beiched into the recovery
1 boiler room. Ash hoppers which coliccted
% ash and smelt were dumped to the boiler
R 1oom floors and then shoveled back into the
@ lumace through the access door. The moil-
¢: e unit is designed to keep the boiler passes
_open and all heating surfaces that are sub-
M. ject to hard smiclt’ deposits are located above
‘W4 the furnace so that these deposits fall to
3 ;E.Ihe smelt bed. The ash from the boiler hop-
G pers is returned 10 the fuel system through
;.dnc black liquor sluice system. This is a

Y

B R R

3

)

~x >

) dlosed system and keeps the ash inside of
. the recovery unit.

.Combincd cfforts in the fields of opera-
tion, maintenance, and design have donc
much to reduce hazards of the Kraft re-
v eovery process. Safety features that are

$32,
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built imto the new unitgcan be adapted to
existing units. Ample réggrve shattering ca-
pacity has improved soell handling. Auxil-
inry hurners are more stable aml monitoring
cynipment is now provided. Automatic rc-
tractable soot blowers have improved boiler
cleaning, thus improving bailer availability
and minimizing  hand  lancing.  Uniformly
concentrated black liquor fuel and improved
burning techniques maintain steady furnace
conditions. Operators have belter training
and more instrumentation is provided to help
them keep aware of operating conditions at
all times.

The complex fuel, smelting, and cleaning
problems of chemical recovery units make
remote mtonnided controls smore complicated
to apply than on power boilers. The paper
industry and cquipment supplicrs, however,
will cantitmie to improve the safety of
chemical recovery hotlers.

Dnartn v AN

DEVELOPING

<

By ROBERT H.

Ny .-
* We are all aware that industrial accident
| prevention is a complex and many sided
" problem for which there is no short cut
solution, no automatic panacca. We kiow
that success in preventing personnel injuries
and protecting plant facilities depends on
a halanced program which recognizes and
) then stabilizes the problem of the policy
“of management and the philosophy of labor.
Please note I did not include the word
t rationalize between recognize and stabilize,
b as I am convinced there is no room for
. nationalizing or compromising, if you and |
are to continue as important integral parts
; of private enterprise. Somewlere along the
' line we must strike a happy medium, or
. pechaps 1 should say create an atmosplcre
vin which we can fuse management (the
manager) and labor (the worker) into an
: effective accident preveation tcam.
Prohably the most important aspect in
developing and gaining acceptance of safe

it
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AND GAINING ACCEPTANCE OF
SAFE PRACTICES '

CARRUTHERS

District Safety Director, Lumbermens Mutual Casualty Co., Summit, N. J.

practices is a safcty wtmosphere in which
you wann the cool spots  and cool tle lud
spots, keeping in mind that the person whe
is against accidents is not necessarily for
safety. In a given situation, regardless of
management policy or of labor philosophy,
you nmust lct the manager know what is
cxpected from him and you st inforin the
worker what is expected of him. Somctimes
this area of cooperation, which you attempt
to cstablish, hecomes an arena of conflict—
hence, the term, “creating an atimosphere.”

For a moment let us think of a vacuum
atmospheric  vessel into which you draw
cveryone’s ideas, thoughts and experiences
~—pro and con. Next, to develop and gain
acceptance of safe practlices, you warm up,
cool down, add, subtract, smooth out, and
round off the ingredients. As the solution
begins to jell in this favorable atmosphere,
vou reverse the flow and expand outwarsds
the resulting safe praciices.
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§'ice Chairmen—G. R. Huntoon, Chicago, Rock Istand & Pacific R. R. Co, La Salle 34" Railroad Co., Jacksonville, Fla.; *L.. C. Hauney, Elgin, Joliet & Eastern Railway Co.,

Station, Chicago, . ! 1  Joliet, ThL.

L. liwmearann, Soo Line Railroad Co., Soo Lixj-

Secrctary and Newslelter Ii:lil«:(_—'l‘. Program Comumittec—W. V. Haves (Chair), New York Central Systew, New York,

Bldg., Minncapolis, Minn. . N. Y.; G. R. HuntooN (Vice Chair.), Chicago Rock Istand & Pacific R. R. Co., Chi-

. I § aga, It J. K Staven, Chicago, Rurlington & Quincy R R. Co, Chicagn, 3il.; E. W.

] wde N\ detter dit ws—Sontheast—G, W Mewemrn, Norfolk & Woestern Ry. C", tlomns, Missouri Pacific Lincs, St. Louis, Mo.; *J. Liove, jersey Cemtral Lines, Je Ney
dssocile N eiestells L o " L . . ‘ )

City, N. J.; 1. . Gwronrn, Chicago, Gremt Western Raileoid Co, Ocdwein, lowa;

Roanoke, Va. Ravmonn Davis, New York City Transit Authority, Brooklyn, N. Y.

. e The S Pacific Co., San Francisco, Calif. ) o . )
I est—M. A. Nuaent, The Southern Pacthic  Planning and  Publications Committce—]. R, Banneesan (Chair.), Coaadian National

y I—A. W. Suga, Chicago, Milwaukee St. Paul & Pacific Railroad Co, Chicago, L Railways, Montreal, Qucbee, Canada.
Cenlral—a. . A, Llucago, t . . : :

F Posters—1.. E. WawLL (Vice Chair.), Hlinois Central Railroad, Chicage, HL; C. I

. TuorNey, Chicago, North Shore & Milwaukece Railway Ca, Highwood, 11 ; . AL
Dyex, Kestucky & lndiana Terminal Raitroad Co., Louisville, Ky.; 1. G. Hlusk, The
Pullman Co., Chicago, HL; T. G. Wiagy, Akron, Canton & Younsiown Raitway Co,

Akeon, Ohio; Rass 8, VAN Ness, Chicago, Buslington, & Quiney R, R, Co, Ottisnwa,
.- lowa.

H . . 4
Lastern—W. C. Lakaway, The Delaware & Hudson Raitvaad Co., Albany, N, Y.

Couthicest—G. RO Knienr, St Lonis Southwestern Ry. Lines, I'ine Blull, Ark.

Cunadu—J. R. BANNERMAN, Canadian National Railways, Montreal, Que., Canada,

The Delaware & Hudsa B Publications—J. A. Duian (Fice Chair.), Duluth, Missabe & Tron Range Ry. Co,, Duluth,
© Mion.; J. T. Anpkew, Great Northern Railway, St Paul, Minn.; F. B, Lewes, Union
Pacific Railroad, Omaha, Ncbr.; ). G Bruastas, Torouto, Hamilten & Buffalo Ry, Co.,
Hamilton, Ont,, Canada; C. A. Birce, Missouri-Kansas-Texas Lines, Denison, Texas;
R Fuag, Reading Co., Reiding, .

. istical Committee—~W. C. l.Au.\\\"\\'“(Clm.ir.).. Wi ]
C”"ll{‘a‘i'lr::::‘ (:?o“m/s\l'if:‘\,ny ‘N Y.: G. W. Mexemru (Fice (.,qur.), Nnr!ull: &‘Wcslel;n Ry. )
Co. Rmuok; Va.; l:_ G. Husk, The Pullman Co, Cll!‘c“go' lll)l,;C(-. ll:..éu-.;"[rg,no:r; i
Ry, E i s, Assn, of American Raitroads, Washington, . 3 L - Mc Dow
‘L'_fm'c\‘:!;“l-g“‘;":‘:ﬁ: \l\"c.\‘lrru Ry, Uhicago, M *R. 1. Hamuran, St Lonis-Ran Fran
cisco Ry. Co. St Lovis Mo Planning—Casmer Spurn (Vice Chair.), McKeesport Comeeting Railvond Co., Uittshargh,
-Pa; *C. T. De Wirr, Northern Pacific Ry. Co, St. I'aul, Minn.; R A Newron, Chi-
. . A . . York Central Sysiem cago & Western Indiana RR-Belt Railway Co., Chicago, Ii.; R. F, DuVaus, New York,
Railroad Co, Chicago, I: I & BLEWE? (thc,c C;ihcmr&:, g:,:vFra(::cisco' Calif.; G.R g  Susquehanna and Western Railroad Co, Paterson, N. J.; Il A. Hui, Richmond,
Cleveland, Ohio; M. A. Nuuent, The Sout \er;l ac;}luﬂ Ark e nev, Ein § - Fftflﬂicksburg b Becne Ko (o Rt o
Bt o LO“iSRS.‘;"“‘Weé‘e"" l\{'y'l L\Illllc's'F “;0 ('Mm.ull. .S.omhcn\ Pacific Co, Sa ¥’ vania Raitroad, Philadelphia, Pa; J. I Bono, Sk, The Baltimore & Olio R. R, Co,
Joliet & Eastern Railway Co., Johict, 1.5 [ 2. T kM ‘ |

i : Baltimore, Md.
Francisco, Calif_; L. E. King, Southern Ry. System, Washington, 1. C. more, M

Fitm and Sound Committee—n. W. Siea (Chair.), Chicago, Milwaukee, St. Paul & Pacfc §

afety Council, Chicago, 1.

kI
i ; ' Staff Representative—L.. W. DutroNn, Na
Railroad Highway Traffic Sofety Committee—G. M. DEMPSEY, (Chair.}, Chicago, M}, ff Rep

i i Co., Chicago, 1ll.; J. P. Koroc (Vice Chm'i:).' L ‘
‘I\;?Uk?e'Ci{lrfla‘lgaglrosg ClCﬁli'cE;(l)l,“l)lal(,l; E(.) '\N lll-im?ns, Missouri [Pacific Lines, .St' Lou:‘ "_I’as( General Chairman
M:,m.)ls}l E. SHAUGHNI—;SSE‘ Erie-Lackawanna Railroad {IoA, Cleveland, [{)h}x;); G,m.._ .

I{U‘,;Too;q Chicago, Rock l:laml & Pacific R. R. Co,, Chicago, .IH’.\; O.CI . CA::;M". -
Atchison "l'opeka & Santa Ne Ry, Chicago, I; R W. Cassinv, The Chesapea :
Ohio Ry. Co., Huntington, V. Va.
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]
General Chairman—T. E. Nouvi, Sufety Dir., Rayonier Canada Limited, Vancouver, B. C,

Canada. ’
Viee Chairman and  Program Chaityan—i5. A, Roves, Safety Eng., Weyerhacuser Com-

pany, Longview, Wash. f

[

Newsletter Editor—C. R, Rustemeder, Canadian Forest Products, Ltd, Vancouver, B. C,
Canada. * ’

Nevrctury and Menbership ('Imirmun-‘]. S. Bowman, Mgr, Safety and Loss Prevention,
Usited States Plywood Corp, New York, N, Y. |

Reyional Representatives—Great Lakes—*Rov K. Jonnson, Kroehler Manufacturing Co, -
Kankakee, HI.; East—Sern Jackson, Safety Ollicer, U, S. Forest Scrvice, Washington, *
. Co; Sonth—2]. T. Dunior, Dierks Forests, DeQueen, Atk IV est—*Ronert M. G-
monk, Rayonier Incorporated, Floguinm, Wish.; Canada: 137est. -3V, M. Avcison, B. C
Lumber Manufacturers Assn, Vancouver, B. C,, Gunada; Canada: East—*LE. 11, Reeves,
Lumbermen's Safety Association, Toronto, Onmario, Canada. ’

Sacemilling Commitlee—R. E. Bers. (Chairman), Safety Dir, Crossett Div., Georgia-Pacific
Corp.,, Crossett, Ark.; Roy IF. PoweLt, Potlatch Forests, Inc, Warren, Ark.; Howars A.
Cusrts, Simpson Logging Co., Shelion, Wash.; James Mows, Ozan Lumber Co., Pres-
cott, Ark.; Rosexr PP, Mook, Intermdional Daper Co, Long Bell Div, Longvicw, Wash.; .
S. L. Gaeoory, Pope & Talbot, Inc., Porthad, Ore.; ). A, Bain, Arkansas Dept. of Labor, |
Little Rock, Ark.; Aduvisor to Committee: *\V. M. Arrison, B. C. Lumber Munufacturers
Assn, Vanconver, Canada.

Logging Caommittee—James Grapy (Chairman), Western Pine Assn, Portland, Ore.; Joun
Turcron, Quebeec Lumber Industries Safety Assn, Quebee City, 1*. Q., Canada; K. L. -
Girson, Georgia-1'acitic Corp., Porthnd, Ore.; G R, Porrs, Lambermen’s Safety Assn,
Toromto, Ont., Canada; J. J. Prasky, Georgin-Pacific Corp., Hillshoro, N. C.; Haywooo «
Nurr, Roy O. Martin Lumber Co., Alexandria, La.; ddvisor 1o Commitler: *joe T. ¢
Dunior, Dierks Forests Inc,, e Queen, Ark. i

Uencer and Plyioood Committee - Caonon Mawesre (Ciirnna), Adgona iv, Uniled Siates
Plywowd Corp, Algoma, Wis; Don MacBean, MacMillin Bloedel & Powell River, LU,
Vancouver, 3. C., Canada; H. Coanoven Dicw, Medford Corp., Medford, Ore.; H.-C
Binkner, Wood Prsducts Div, Weyerhacuser Co,, Marshlield, Wis.; New. K, Leacu-
sawn, Employers Munals of Woausan, Portland, Ore.; Romns S. Jones, Branch Mgr,
Weyerlaeuser Co., Hancuck, VU ; Jack Sciikorsky, Branch Mgr., Weyerhacuser Co, i@
Sault Ste Marie, Ont,, Canadi; Advisur to Committee:—*Rongwr M, Gu.mone;, Rayonier
Incorporated, Hoquiam, \Vash. 1

[y
X

14

Fxrniture and Mithwork Commithe—Tuonmas L. Rasmussen (Clwicman), The Connoqifg-._
Lumber & Land Co., Laona, Wis.; Groxer Sciinemek, Andersen Corp, Bayport, Mimg

V. N ANperson, Krochiler M:L'lluf:u‘lnriug Co., Bisglanton, N. Y., Rosenrr . Dunmxyj
&4



uaN, North Caroliva Departient of Labor, Winstan-Salen, No (L ARNBE SKONNING,
Westernn Electric Ca., Hawtharie Station, Chicago, L3 Aditsor te Comnmittee : *lermue
AL Lamvg, Employers Mutuals of Wansian, Wimsan, Wis,

Covperage Committee—5. W, Suurr (Chairnin), Jos. K Scagenn & Sons, Ine, New Yok,
N. Y. W E Lynn, Hiran Walker & Sons, Inc., Cooperge v, Peovia, . RN,
Foreseas, London & Petvolin (avelt Col Laoadon, Ot Canaeda s ), Ranoani, Thoaas,
Edwin Bel Cooperage Co., Dittshurgh, % cddvisor o Commitlee: *Ko C. Clitimss,
Coaperage Div., National Distillers Products Co., Memphis, Teun.

Trude Assoctation Committee—1uEn \Wang (Cludeman), Northers ot Lumbermen's Asa,
Prince ticorge, . C., Guedda; VoW, Cornuen, Southeen Pine Assa, New Orleans, 1
I ). Moscurr, Timbee Operitors Council, Tne, Porthad, Orce.; o ddvisor do Comnitles :
15 1L Reeves, Bumbermen’s Salety Assa., Toronto, Ong, Canada,

Of -the-Job Nafety Committee—Cronce, Nowias (Chaivman), B C. Lunher Mannfactunces
Assn,, Vancouver, B. C, Camie; Lo AV Hackkore, Lambermen's Mustuad Casoalty Co,
Chicago, 1L, Lous Paosey, Diovond Natioad Co, Northwest Lambiee Biv, Corur 14
Alene, ldaho; Adoisor to Committer: *Cnamrs R Zeskey, Jn, VL Mastin & Co,
Kansas City, Mo.

Contest and Statistics Committee—boms B, Hovescues (Chadoman), Safety Phir, Woever-
‘hacuser Co., Tacoma, Wash.; W, D Winians, Krochler Mig Co. of Kentueky, Lowis-
ville, Ky.; AAilvisor to the Commillee: *Lowms Grazen, Dierks Forests, loe, Kunsas

City, Mo,

Nowsinating Committce—*A. ¥. REaNwarr (Chairman), T. H. Mastin and Co., St. Lauis,
Ma.; *E. H. Reeves, Lumbermen’s Safety Assn, Toronto, Ont., Canaddic; *Hegnegr A,
Laowi;, Employers Mutuals of Wausau, Wausau, Wis.

Staff Representative—Roverr Cowiie, Natioual Safety Commcil, Chicaga, I,

*Past Gieneral Chadentan,




