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OFFICERS — 1962-63

fa Ao £ daain e il [oadd e h o T 4 1

Chatrman, Board of Dircctors—WiLiias 11 Lowe, Treasurer, Infan
Steel Company, Chicago, Illinois

ATV DY

=,

Bl andas o 5

President and Exceutive Vice President—Howarn Pyie, Presiden
National Safety Council, Chicago, linois

Vice President for Farms—Hakey L. Powkrt, Assistant to Vig
President, The Goodycar Tire & Rubber Company, Akron, Ohi(

ice President for Finance— Cowns Bakkes, Facoutive Vice Pres;
dent, Finance and Property, Uniled Air Lines, Chicago, 1linois?

2,
{
¢
Pice Povadent for Homes )P Waknes, Viee President ol “(‘u‘
el Mssser, Moomfacturig: Phivision, Thoolde O & Redindy
Conyany, Houston, Texas i

'

Viee Mresident for Dudustry-—=C. P Scunurres, Viee President—Ae,
cident Prevention, Employers Mutuals of Wausau, Wansan, Wig
consin

!

Viee President for Labor—Itove D. Urter, Director, Industria’
Healllh and Safety Division, United Automobile Workers, Detroit:
Michigan l.

2 {

Vice President for State and Local Supety Orgamizations—Ious 1§
Axtoing, Resident Viee President, The American Insurance Grouy.
St Louis, Missouri

o o—

Vice President for Membership—Joun L. Guas, Vice Presidem
Monsanto Chicmical Company, St Louis, Missouri :

13

Vice President for Muotor Trausport—-Maxx Romeson, Vice Presi

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

{

Vice Presidest for Production—Roneer R. Bukion, Exccutive Vicﬁ
President, Canpbell-Mithun, Inc, Chicago, lilinois

Vice President for Public Informution—Cuaries W. Fercusox

Senior Editor, The Reader's Digest, Pleasantville, New York i
|
|



National

Safety Council (Qgiicers, v

Vice President for Rescarch—Nowvin C. Karaew, MY, Clier 22000
cal Dirvector, The Fyuitable Fife Asaninwe Sociery of ale U |
States, New Yook, New Yak

Vice President for Schools and Colleges—Du. Lowrin, B, Voo,
Chairman, North Central Association of Colleges and Secord vy
Schools, University of IHlinois, Urbaua, Illinois

Vice President for Traffic—Rex M. Wiurron, Federal Highwoy
Administrator, U. S. Department of Connnerce, Washington, 11 €

Vice President for Women—Mus. Ravmone Savee, Ackwaoith, 1w

i
Vice President for Youth Adctivities—oxarn M. HicGes, et
* Health and Safety Service, National Council, Loy Scouts of *a.a
“ica, New Brunswick, New Jersey
i

General Manuger —-\V. G, Jonnuon, Genecd Slasgaor, D .
Safety Council, 425 North Michigan Avcoue, Chicugo 11, fil:

Sécrtlary and Treasurer—R. L. Forney, Scerctary and Ticasuio,
National Safety Council, 425 North Michigan Aveoue, Chicie. 1
lilinois

!
I

Assistant Treasurer—]. D. Furrown, Divector, Freaswry Divi-ie.
National Safety Council, 425 North Michizan Avenue, Chiviony 1
linois

————r— -




National

Safety Council ‘

TRUSTEES — 1962-63 _ o

Chairman of the Trustecs—Iowary Pvyie, President, National Safetyj
Council, 425 North Michigan Avenue, Chicago 11, Ilinois

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

Members

Mewvin H. Baxer, Chairman, National Gypsum Company, Buffalo, §
New York E

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

James B. Buack, Chairman, Pacific Gas and Electric Company, San :
Francisco, California :

K

S. Bruce Brack, Honorary Chairman, Liberty Mutual Iusurance
Company, Boston, Massachusetts

Eimer H. Bosst, Chairman, Warner-Lambert Pharmaceutical Com-
pany, Morris 3hiins, New Jersey 5

Warter I Cauney, President, Auntowobile Carciers Inc., Fling, P
Michigan k

WitLiaM G. CuanbLer, President, Seripps-I{oward Supply Company, %
New }/ork, New York ¥

Lucius FCI.A\', Chairman, Exccutive Comittee, Continental Cﬁuf
Company, Inc, New York, New York ‘

MorcaN J. Davis, Chairman, Humble Oil & Refining Company,é
Houston, Texas l}

.

J. Dovre DeWrrr, President, The Travelers, Hartford, Connecticut

Mouse G. Dias, Chairman, Union Carbide Corporation, New York, |
New York 3

E. F. vu Pont, Director, Employce Relations Department, L. l.[

&t Pont de Nemours & Co., Inc, Wilmington, Delawarse
N

Frenexic W. cker, Chairman, Metropolitan Life lasuravce Coumi- i
pany, New Yask, New York 1

Carvin Funreess, fr, Chairnnm, Allstate Insutance Company, Sko- {0
kie, fHinois

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

T iy e
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BowmanN Gray, Chairman, R. J. Reyuolds TFobacca Cotug.one,
Winston-Salem, North Carolina

Jaxe L. Hanon, Daltas, Texas

L. Rotany Harrinan, Brown Brothers Harriman il Coanpeongy,
New York, New York

J. V. Hewn, Chairman of the Boards, The Continental tusuiance
Companics, New York, New York

Wiiam A, Hewirt, President, Deere & Company, Moline, Wl

Fureverick R, Kareer, Chairman, Americn Telephone and Tl
Company, New York, New York

Jonn R, Kimueey, Chairnin, Kimberly Chuk Corporstinn, Nuani,
Wisconsin

Josernt L. Lawniek, President, \West Point Manufactuving Compuny,
* West Point, Georgia
\

Sasm Laun, Chairman, Execcutive Commitiee, General Awmaivan
‘Transportation Corporation, Chicago, tlliuuis

Grorce E. Leicury, President, The Order of Radlvond Telogragpda
St. Louis, Missouri

Witianm I Lowe, Treasurer, Inlnd Steed Company, Cle..
"lllinois (LEx-Ofticio)

NE!L McEvrrov, Chainman, The Procter & Gamble Company, Cin
cinmati, Ohio

Rouekr S. Oeman, Chairman and President, The National ¢t
Register Compuny, Dayton, Ohio

Rosert G. Pact, President, Phelps Dodge Corporation, New Y.:l
New York

G. 1. Pownan, Secrelary, United Staes Rublier Congamy, Moo
York, New York

SHERBURNE P’RESCOTT, Beile Haven, Greenwich, Connccticut

GwiLyM A. Price, Chairman, - Westinghouse  Electric Carpor aicu,
Pittsburgh, Pennsylvania

Howano Pyie, President, National Salcty Council, 425 iloal
Michigan Avenue, Chicago 11, Ilinuis (iZx-Ofticio)

Warren . Ruutner, Vice Uresident, Amcrican Foleration of )b,
and Congress of Industrial Organizatives, Detroit, Michigay

W. S. S. Rovcers, Former Chairman, Texuco, Tnc, Mew Yeii oo

York



National

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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National

Safety Council

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, Viee President, Pacific Indemnity Group, Los An

geles, C.xh[orm.t t

Crarx D. Brices, Managing Director, Industrial Medical Assocl:l
tion, Chicago, Hlmms

i
Grorge T. Browx, Deputy Director, Burean of Labor St:mdards‘l
u. S. Dcparlmcnl of Labor, Washington, D. C. R !.

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

t
Russewt 1. Broww, President, Insurance Institute for Highway'
Safety, Washington, D. C. : t

oL Bunaee, Chairman of the Board, The Silver Flect ‘Mmm.
Exprass, Inc., Louwisville, Kentucky s

Lowaro W. Buttaes, President, E. . Bultuwd Company, Sausalite);
California :

Ronerr R. Buwron, Executive Vice President, Campbell-Mithun, Inck
Chicage, Ulinois [

'
Beenary R, Carvwras, Director, The Traflic Institute, Norlhwcs(crnl
University, Evanstun, IHinois t.
I3

3

Y

Lawe. Fo Cameserr, Managing Divector, California Traiffic Safetk
Foundation, San Francisco, California g

]
Acr:p W. Cantweir, National Director Safety Services, Tl
Amigrican National Red Cross, Washington, D. C.

Warver F. Canrgy, President, Automobile Carriers Inc, Flm
Miqhigan

.x;-",cwc.,."""\"?l-

‘Auen L. Cows, Director of Industrial Safcly, Kodak Park Works-
Fagtoan Kodak Company, Rochester, New Yok z
Joun ). Coxxors, Assistant to the President, American l~"cdcr:1|iurf;
of Labor and Congress of Industrial Organizations, Washington)
D. C.

Joun M. Convery, Industrial Relations Consultant, National Associ:
ation of Manufacturers, New York, New York

L
I
1
e
i
13
|

OweN Coortr, Executive Vice President, Mississippi Chemical Com!
pany, Yazoo City, Mississippi

Sanrorp B. Cousins, Vice President, American Tclephonc and Tele
graph Company, New York, New York ]

Eanest G. Cox, Chicf, Section of Motor Carrier Safety, Bureau of
Motor Curviers, Interstate Commerce Conmnission, Washington®
n. C
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Stantey W. Cox, Vice President, St. Joseph Light and {*ower o
pany, St. Joseph, Missouri

Brevaro Crivrieen, Executive Director, The Council of St
Governments, Chicago, Illinois

New J. Curnry, President, California Cartage Company, Iuc., 1.
Angecles, California

E. M. Cusiing, Vice President, Industrinl Relations, Unitel S
Rubber Company, New York, New York

M. R. Daruincron, Jr, Managing Dircctor, Auto Industries IHigh
way Safety Committee, Inc., Washingtoun, D. C.

i Joun Denson, Editor, Tos Amgeles Hevadd Fooaniver, Too ALl

California

'
Craune e St. Paer, Assistant Director, Yrogrim Developuueny iy

vision, American Farm Burcan Federation, Chicigo, Hlin. s

']. Dewey Douserr, General Manager, Association of Casualin o

i. Surety Compunices, New York, New Yok

Miss Dororuy Downs, Assistant to Director of Ingincering, Fuc
" men’s Mutual Insurance Company, Provideuce, Rhode [shand

T. A. Drescuer, Milk Industfy Foundation, ¢/o Borden's IFaym 1Yyl
| ucts, Division of The Borden Company, New York, New Yuilk

\
E. F. vu Ponrt, Director, Employce Relations Departnent, ¥, §. <
: Pont de Nemours & Company, Inc., Wilmingion, Dclwace

Howarv Ennes, Director, Oftice of Comuumity Services wind Hoeoldd
‘Education, The Equitable Life Assurance Socicty of the Uniici
States, New York, New York

l[IENI(Y W. Fates, Vice President—Mannfactueing, Sic Crai. b
Compauy, Woodland, Mainc

Cuartes Fercuson, Director, Safety Division, United Mine \Waiba
of Amecrica, Washington, D. C.

Cuartes W. FErcUsoN, Scmor Editor, The Reader's Digest, 1.
antville, New York

R. M. Fencuson, Assistant Director of Industrial Relations, Repal-b.
Steel Corporation, Cleveland, Ohio

A. C. Fietn, Jr, Manager, Public Affairs, WGN Toc, Chicas., 11
nois

Dr. Lowerr B. Fisuer, Chairman, North Central Associdion
Colleges and Sccondary Schools, University of [huois, {5 .,
Iitinois
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Safety Council

(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




"e
AT

National 3
. ki
Safefy Council (Board of Dircclors, continued) ki
Norvix C. Kieree, M.D., Chief Medical Director, The Equitable Life
Assurance Society of the United States, New York, New York }.
lnving B. Kring, President, Kline Chevrolet Sales Corp., Norfolk, §
Virginia 4
4
Otro Z. Kuorsc, Works Manager, Inca Manufacturing Division, §
Pheips Dodge Copper Products Corporation, Fort Wayne, Indidna
Warten K. Kocit, President, Mountain States Telephone and Tele-
e

graph Company, Denver, Colorado

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

T. A. Kraxiow, Director of Safety, Deere & Company, Moline,- If- |
linois
Mrs. Jdun E. Kruecer, Milwaukee, Wisconsin

Frank E. Lanereg, Director of Safety, Nationwide Insurance Com-
pany, *Columbus, Olic

¥. S. Lakg, Dircctor of Safety, Interstate System, Grand Rapids,
Michigan ]

L TTYWIR

R. ]. Hamoukeux, Director, Safety and Health Division (Canada),
U] Steclworkers of - Amervican, AFL-CIO, Toronto, Ontario,

Canayfa ;

Euwarlh B. Lanoky, Director of Safety and Health, Burean of Per-
sonnel, United States Post Ofiice Department, \WVashington, D. C.

e

Awvnue B Laxcie, Cluarman of the Board, McCall Corporation,
New York, New York

Stantey Learnen, President, Phillips Petrolemn Company, Bartles- |
ville, Oklaboma

Ivan F. LeGore, Safety Director, Portland Cament Association, Chi-
cago, Hlinois 3

Lucene L. Leur, Chief, Program Planning & Consuliation Branch,
Division of Accident Prevention, PPublic Health Service, Washing-
ton, D, C

T TR

G. M. Lemicu, Vice President—Operations, Western Maryland Rail-
way Company, Baltimore, Maryland

TS

Bruce Louxig, Vice President, Deere & Company, Moline, lllinois

Wittian H. Lowe, Treasurer, Inland Sicel Company, Chicago, Il»;-
tinois R

K]

&
v
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Forst E. Lowery, Manager, Greater Minncapolis Safety Count
Minneapolis, Minnesota

W. G. Macintost, Manager, Engincering Depavotment, Fhasiod Y
cideut and Indennity Company, New Yark, New Yol

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

H. G. Manceusoonr, Standard Qil Compuny (N. J.), Now Vil
New York

Miss Marion E. Martin, Commiissioner of Labor and luduaes
State of Maiue, Augusta, Maine

StaNLEY A, Mate, Dircctor, Trasining Activities, National Bhale
sociation of America, Washington, 13, (.

, Harry O. Mariews, Vice President, Trausportation and Listila

tion Division, Armour and Company, Chicago, linois

t] 1. Tyrex McConnerr, Secrctary and Monbae of P o G

nmiltee, Hercules luwdu Company, Wilmington, Dolawia,

:G. E. McConrison, Chairman of the Board, Thilmuny Pulp ad 1.
Il Company, Kaukauna, Wisconsin

1Brooks McCoumick, Excemtive Vice President, Totenogiond 1o

"| vester Company, Chicago, Hlinois
]

E. C. McFapven, Vice President, Texas Employers' hiswiaisol
- sociation, Dalias, Texas

H S. McFartany, Dircctor of Personnel Services, Guneral Mo .
\Corponuon Detroit, Michigan

Dr. Ross A. McFartane, Professor of Fovirosmental Heald, o
Safety, Division of Environmental 1 tealih Scicnees, Harvesd S0t
of Public Health, Boston, Massachuscus

Witetam H. McGaucney, Vice President, Amcrican Moios, © ..
poration, Detroit, Michigan

¥, C. Mexnik, Vice President--Cenc il Monagier, Moo o
Yorms, hae, Oakliand, Cilifognic

I. W. Mitearn, Pompano Beach, Florida

Nouman C. Muinokuns, Divector, Nuatienwd 10 Scivioe G
Inc, Chicago, 1Hinois

Warter E. Montcomery, Safcty Director, Quebee Asbosic, i,
Association, Montreal, Quebee, Canida
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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-
gan Avcoue, Chicago 11, Ilinois

J. S. Queener, Manager, Safety and Fire Protection Division, E. L}

du Pont de Ncmours & Company, Inc., Wiliington, Delaware

Rev. SuewvoN Raun, Exccutive Director, Department of Social
Welfare, National Council of Churches, New York, New York

Miss Mo Revs, Assistant Naitional Adviser, Future Tomemakers
of America, Ollice of LEducation, Department of Health, Education,
and Welfare, Washingion, . C.
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W. Tuomas Ricg, President, Atlantic Coast Line Raibiowd Com
pany, Jacksonville, Florida

Mrs. Jean Rinpraum, Vice President, Batten, Barton, Durstine &
Osborn, Inc., New York, New York

MARK RonesoN, Vice President, Yellow Transit Freight Lines, foc,
Kansas City, Missouri

Du. O. Preston Rosinson, Vditor & General Munager, Desaot 100 -,
Publishing Company, Salt Lake City, UVtah

H. I. Romnes, President, Western Electric Company, Mew Yoil:,
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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
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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
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S. . Seence, Director, Safety and Loss-Prevention, American Cy-
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Georce 1. Steet, Safety Director, Ralston Purina Company, Sui
J.onis, Missouri 3

G U0 Seewanr, Asheville, Nosthy Casolin

[
Awrnur . Stovvanrs, President, Union Pacific Railroad Company,z"
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.

Houcie B Swieeny, Ju, Program Dircctor, Junior Achicvement In-f
curporiated, New York, New \’urk

Ranss M?nc H. Tanensaun, Director, Department of interreligiousy
Affairs] Americau Jewish Commitiec, New York, New York I

L Epwarp /V Tanguary, Staff Engincer, FFarm Equipment Research
and Engineering Center, International Harvester Company, Hins

dale, Il)inois
Coronel W. L. Tuses, Laguna Beach, California

Hunmincron M. Turnes, Vice President, Chemical Bank New Yorlf *
Trust Company, New York, New York

Mnus. E. Arriiur Unperwoon, Vancouver, Washington

Liove D. Urrer, Dircctor, Industirial Health and Safety Divisionk
United Automobile Workers, Detroit, Michigan

Mrs. Bernice T, Van per Vrigs, Member, Chicago Transit Board
Chicago Transit Authority, Chicage, linois
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Donate G. Vaucnan, Assistant Vice President, Engineering D
partment, The Aectni Casualty and Surety Company, Hartford

Connecticut

X

Dr. Preston A. Wavg, Professor of Chinical Surgery, Cornell Uni
versity Medical School, New York, New York ;

J. P. Warner, Vice President and General Manager, Manufacturing
Division, Humble Qil & Refining Company, Houston, Texas !
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Lake Charles, Louisiana
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Washington, D. C.
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Washington, D. C.
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of getting an unexpected nouthful ol cor-
rosive or toxic cliemical, some chenncals like
benezene have a cumulative toxicity from
the vapors alone.

Q. "What are some of the important pre-
cantions in haudling glassware?

A. Dispose of cracked or thaged glass-
ware, protect the hands when asscbling or
fabricating glassware.

Q. What helps prevant clectrical shock?

A. Insure cquipmient is in good repair and
always growuled.

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

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

+

2

ot Lt 3 A
I O g N P

va  Solutions of water solglid:
Cimal salts, such as byl
i chloride, and the nitraid®ie
.reaction and are characterized by their
ability to dissolve large amounts of beryl-
2 lium hydroxide. Ilowever, these water sol-

sources uf ignition, such as the light bulb
anld controls. R

(). What is an important way to learn of:;
lie hazardous individual characteristics of |
chemivals and their reactions? ks <3

. Cliecking  available  literature belon‘:;

inm  sulphate,

i}
gkl uble salts are not hydrolized to the same

heginning to work. ‘l. ' extent as other corresponding salts, such as
Q. Why is a shicld placed in front of% !'alumlnum and iron. The exact reason for

the reaction? o ’.. Ll;is unexpected behavior of the beryllium ion
- . Bb; bas not been defined.
A. To prevent injury in case of ﬂ;{l};’- 25 c

splash, or explosion. K g Fluorine gas reacts with beryllium at room
The film may be purchased from tk

ﬁ, temperature. Chlorine, bromine, iodine, hydro-
Manufacturing Chemists’ Association, Inc

"; sulPIlatc and nitrogen peroxide gases
3 ‘imcl with beryllimin mectal at elevated tem-

000474

i heryllium not- ~ing valuable in 1)

alt “atidiein

1825 Connccticut Avenue N.W., Washingion 3}

IYva
Mo

9, D. C., for $100. It may be previewed for'g]

”

which will apply against the purdiscd

peratures.

$10, ' e -":H(dital Aspect

of the film if the order is reccived withmycgpty . .P“ y

30 days. .- 3 o Recognition of the acute type of medical
) iij sproblems, encountered in the chemical and
o ,!'-_lhennal refining of beryllium and beryllia
N Bv.% from ore has existed in literature since 1933.

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 pharactes-
istics of berylium are prcscntc«\.as they,
under current cvidences, are apparently sig-
nificant in the potential toxialy expression
and  incidence  of  berylinm  associated
diseases.

Berylliom s classified as an amphoteric
clement but is principally a metal in ils
characteristics. Like aluminum, it dcmon-
strates a spurious nobility becamse of its pre-
ferential  strong  affinity 1o chemically
combine with oxygen, almost ingantancously
forming a protective hihn of beryilim (.l.\ilic.
‘This hard film of oxide reaches naxsmam
thickness of 104 contimeters (FRA® or 0.01
micron) in two lours sl s very resistant
1o further corrosion wnder standard kinetic
cnergies. The exceilent corrusion resistance
is attributed to the fact that the volume of
oxide formed is greater than the volwne of
the metal consumed in the formation of the
oxide. Above 815°C (1500°F) this film is
disrupted by the effect of clevated tempera-
jure causing  intra-crystalline separation in
" Veline 1o further oxidation of

3 »_.The opinions of sundry observers that the
‘Reky acute reactions, involving either the skin
apdlor the respiralory tract, were due en-
’ ."mtly to acid mists and acidie anions, were
i '.bolflcrcd by an official report in 1943, ema-
i tating from the United States Public Health
BT Service, to the effect that beryllium, per se,
P ¢ i not toxic. The basic error in this simplify-
} ing assumption arose out of the fact that the
L;*‘ highly insoluble compounds did not evoke
pure beryllium is said to begin at 700'Cyls¥liadverse acute responses in various experi-
(1290°F) and become rapid at IM'leal animals. Unfortunately, this asser-
(1830°F). k7 ‘ff': retarded the eventual full recognition
I is the only light metal with a b} 3’,.7; lh'e vole of the bcrylliu.m jon in the
melting point 1285°C £ 10°C (2U45°F %] ;dlromc phase of the beryllivm associated
18°F). Its boiling point has an extrapolaicd ¥ fhiseases.
value of 2507°C (4540°F). It is intcrcsl?l( i ""-" . Recognition that the beryllium ion can ex-
to note that the melting point for the oxile¥SWRpeess toxicity in the human being, predomi-
of berylium has reported values of 2510"; [ vencly in the form of the chronic respiratory
1o 2560°C (4550°F to 4640°F) and a boilin( T;Jinbilily, did not attain acceptance until
point of 4260°C (7700°F). EGL M7, This recognition came ‘out of an

g
. . . 4
Chemically, herybtivm is quite closely

2}
the clement. tutra-crystalline separation W8

o Y N s
RN epidemic-like ouset of respiratory abuormali-

0 [t ps,
Lated (o alumimnn and its complete sepanady :‘v{[,, among employces of a fluorescent lamp
gion from this clement s difficult, ; }'_"“““C'“'cﬂ
Beryllium metals reacts readily with aiﬁ! ). This laster recognition of a new occupa-

198 . 0 . )
phuric acid and hydrochloric acids. Dil q s gbonal discase entity, of major medical amd
nitric attacks the metal slowly, but concoaiie; 0 wlate _

trated nitric has but little effect. DollugRly tsarch into the epidemiological, medical,
water and alkalies react with the cvolulij' g ped experimental aspects of beryllinm asso-

v~ N ¢
of hydrogen. The hydroxide, Be(OH), Ry v Bated discases. Litcrature on these aspects
The berytates, unlike the aloni. v grew steadily. The lists include obscrvations

Jegal importance, stimulated a great deal of

e

amphoteric. ! g’ e b P : |

nates, are fairly casily hydrolized at boiling §} ?:"“ uman an experimental evidences, In

temperatares. i 5 ;Mh ategories, there are data that are prov-
¥

Chemical Industrics

va proper evaluation of the
specific problems.

. -8

On thé other~hand, ihere are articles
wherein the use of simplifying assumption-,
possibly in an attempt o rapidly fuadize (e
problem, hias led (o conclusions et are g
compatible with the cursent epidemiobogicad,
experimental, and miedical evidence. Within
all the background of confusion there doc-
exist a definite orderly pattern of facts

The anthor of this report on the curren
status of the beryllivm associated diseases
does not inteud to imply that this report will
finalize the specific problem. 1t is his intent
to apply knowledge gained during 20 years
of experience in the beryltiom  industry
against the evidences and thereby reach some
tenable conclusion, . valid within the evi-
dences currently at hand,

Beryllium Associated Discases: Acute Types

The eventual conclusions drawn by the
author are based on the evidences of both
the dermal and the respiratory adverse re-
actions imanifested wnomgg <eane hery e
waorkers, 1t s, thevefore, essential it at
Yeast bricf duescriptions of b thiese reactione
be presemted in order to substantinte the
ultinute conclusions.,

Contact Dermatitis

Causation is undue and/or prolonged con-
tact with the soluble salis of beryilimn,
Causal frequency and scverity are definitely
a function of the type of salt. The mast
reactive salt as 1o frequency and scverity, in
the author’s experiences, is beryHium fuoride,
Ammonium beryllium fluoride reacts less in
frequency and severity. Deryllium sulphate
and beryllium chioride salts show a much
lower frequency and severity rate, The gioss
pathelogical expressions ave influenced by
the radical.

Contuct dernmatitis fias poi been seen in
workers handling pure beeyltivn hydroxile,
pure beryHBinm oxilde, and the preseat-day
vacmun east beryllimm mctal. Prior 10 1950,
the so-called “high purity” mctal contained
anywhere from 0.5 to 2 per cent of an-
reduced soluble beryllimm {huoride salt with-
in the structure of the metal mass, aud as
high as S per cent in the “techmical” grade
of melal.

A dermatitis indentical to that cansed by
berylium  fluoride was  seen anmwng o
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Cases docu \ ‘1
mented b i 2
i dectmente i":':‘(g‘r;":l. Y W_g!lm‘l’lon, followed by< discrete andfor con
i : " ienf “iodules, ‘theen ‘
B | trols, were dominantly of the insidious type.  resoluti " Ne thelencs of e e
i o, were domivantly of the : ype.  resolution of these almormal shadows 10 1
A ypical Fase of the i ”us type can be  individual's normail would he il ' ! .
: " e following mammer.  fron Six i vere cases
b,,.‘Usuauy JJescried n the fellowin . n four to six wecks in the severe czls'ccl
ol ol o ey e ployce \VOI‘II(l but would be camplete prior o the \ S
oot ol dmnc: ve no'lp-prmlucllvc dence of the subjective symproms (|-t Sul»sn.
acter, and aggravated i A ¥ T twelve
co ‘ : ) q ecovery perio
_“l.tll lhlt’:‘aﬂ_hclcd was in the supine position.  weceks ! to ranged frem four to pwelve
m::l'sis:; jective symptom was invariably as- .
o iated with a symmclricnlly progressive
ming type of pain under the breast bone
::mreI or less constant, plus shortness of-
% reath that was markedly aggravated on
physical exertion.

this parcst e 1 J. firin, relatively dense, with Tiutle
metal. This fact ofiers o lopical cxplamtion  or 1o inflanuuation. The Ltk of the lesion .
{or the very carly reports of acute dermal extends rather deeply, is well defined, with
andfor  respiratory adverse  reactions  in @ fibrous resistance. Studies of cxcised specr
people workingg with this metal ontside of  mens have shown the lesion to be dominantly ’;
the basic refnerics. a forcign body type of reaction but with
considerable central destruction of cells. Ia:
“Mlergic™ Des aalosis several specimens a few isolated small gran-YE
All the cases i the experience of the ulomata had  been discerned in the zonal %
author have ocenrred within six to [iftcen section between the area of cclluiar destruc
days after initial exposure 1o the funmws,  tion and the fibivous capsule. .
mists, and/or dusts of bLeryiliom {luoride. .
The frequency of attack is approximately Respiratory Aspeets: Dumediate or “Acule
1 per cent af the population so exposed. Occupational Disease Potential _
This syndromne expresses itself in Alhc rather “Ihe acule respiratory occupational diseat
selden onsel of intense dlamination u_f the potential Fuges in expression from rhinifis
skin with varying  degrees of puflliness, (o peesmonitis, ic. inflanunation of
usually only on the narmally C.\'pus(‘.ll arcas  membrances ranging from e nose down o3R8
of the face and neck, with super wpused g the lung tissucs, depending on the degres,
diserete munl confluent lesions, flat, clevated,  guration, and compound type of exposure i
andor blistered in type. the farm of mists, fumes, andfor dusts 1
silateral puftiness of the cyelids in L;;u;iug the suluble compounds of beryllium. Thes
fluoride compounds are dominantly causal}

payes cogiged reworking

I’"_llu: ~fulmlu:nlin;: type was basically simi-
l.hc ckxltcpl that l!lc latency period between
e X lown[nms§Wc' exposure incident and
h 1set of subjective and objective symp-
o l.o..".s— “:FI"M lln: very bricf, as little as six
X Due to the it i i arinbly shimm the aivine ; .
i " . ! : iy B osu as v
S g t0 the | ,Iﬁ::,:lylmu-l persistence of the invariably show the :u)lv-uu'nldil( e
slblt to ol)l.:lill .I the individual was un-  scribed for the insidions type, i -Lm' A
A P ld rlclgn arly proper physical rest  shorl as 72 lours aft .f h“' osnre. The
i Bula ) alter the expos T
general lassitude, ph -Z?oclla!cd symptoms of complete recovery period in "'le"\;'l':'n s
jgeneral o ph,s' ysica \vcakllcss and loss  cases, though more demmatic in ¢l i
: ' i b « i 1 A FS
t: fively, !he.rcsling (t:]f‘l?lic‘::(’]m!( J'P'r:sl' (|)I)J('l'- was unexpeciedly  shart by "":"'I":Fl”.
33 ki : individual was  tisually bei e i "weeks.
- N : . K ’ )
Bu.noted to have a definitely increased respira- y K complote fn st four weeks

degrees is a constant feature. Inflanmumation " p; ! 1
Snctiva, if present, is minimal on although all the soluble compounds utitized ¥ tory rate wi Lo i ] '
of the conjunctiva, .( presem, § e e basic industry have heon incriminated !ery fate Wll'h diminished chest expansion R In the series of 93 cases of acute beryl
comtrast. ftching is an mtense subjective  in the basic me ustry 1 N elatively mild exertion would readily i = hum chemical pucumonopathy yi-
al one hime or another. g‘me shortness of breal d y M- e pre-1950 ¢ . ! y docunmented in

! v and a reflex spas- xpericnces of two basic re-

(_mcncs.m Obio, there were ten fatalitics
six coming to amlopsy. The pathological rc:
ports were essentially nepative, except for
4 !hc lung dISFnS'c and fur acuie ((;f pulmonale,
. Stthoscopic examination of fh e lc acute dilation of the st or pnlmonmr);
3 )::,llld reveal fine to medium nlmorlu:l :::I‘;:l ::::;"l("'i fl:': hmﬂf. 'Th;‘ e it
A“ " no‘icc;lhlc i" |hc low 5 S, ¢ H # III:C o |.lL' THIES WHs Protessnccee
Y ._';Otcasion:ully the abuormal soucl:‘dsh\'-:lcic ';lril:;l: ::‘l:;’:a:;cnlltr[llllcrshlk;\l t;lt'nm. e i"\'Ol\'C-'

- ramework of the air sucs, with

Attempts o re-cnter the cipployee
ase ol chemical presduction, The thino-pharyngitis, i.c., the nose-throdt Y
after total ronission of the dcscril-}'d SYN- phase usually resolves jtsclf rapidly
restlial i vedurrence. cpantancously after temporary complete 1€ |
o pernsent rmsfer 100 gl foan the exopenons factars, s
anamber chemical or miscetbmcons oferation, - L. . .
without iurther il clieet, il an appertuity I'he lI'ill:]IC()-'N‘HIIC'IIIl.\‘ phase necessitatesd
existed. l. Jonger period of temporary complete remov.i.
. irom the exogenous factors. This industriad’
complication was usually the e

zwl; Floul;,;ch. Some degree of hlucness of
onldalb ds :uullo'r mucous mcmbranes

c apparent. The nose and throat
:mucosa would be inflamed.

symptom.
into the fuaric ph

deoe  invariably
This mecessitatel

Chemical Ulcer l‘l'-‘l'il'“i'O")' D i Tevels of Cially identical |
- S ) elatively high levels of exposur. q ntical to those heard dusi i
Fhis Jesion is usually the result of neg- sult ot 1e ) S gt card during an  varyin I
siom 1 y the result of negs S0 S E L tonged period of time. Modern i izuck of asthma. The hcart beat rate \nimld e degrees of organization.
sbe markedly accclerated. The temperature The pathologist remarked on the non-

actices in the beryltud’ ifici

specificity of the reaction and its similarity
to the reaction discerned in fial c:ncs. dn)c
to phosgene or the oxides of nilroﬁm Ie

further indicated a similarity to the reaction

tected superficial cuts or wersches contami- R ) g
mated with the Buoric compomnds of heryl- fl"s""'l hyu'lcnc pracil o 2 b
lium. The sulphate compound can alsa be industry during the past 10 10 12 years hawt |
ut incidence and severity are of practically wiped out the incidence of nas,
«heo-hronchitis.

::l normal or very slightly elevated except
. he presence of a sccondary infection. The
nical taboratory findings, in the uncompli-

phyaryngitis and i el
‘ated cases, were essentially within normal

causal b

lesser degree. It is i open lesion of the :
<kin presenting 2 sloughing, irrest sur- Of major conceriy o all involved is e B gie ccen with vi
face and scanty ihin reiois < e The  nente respiratory disease potctinl of acw: T . ;"l(‘lllllmlili v",IS pucumaonitis ar with the
cvated,  heryHium chemical pucumonopitiy. Historn g ™ ;’I“I’O"l‘f):] llllcrc:lsc of gamma globulin in function I-!i :\as;»lc 'm;d- with sevcre kidney

ood had been noted in most - fon block Tt is his documented opinicn

st cases. The 11 d apinien

t x-ra . : t the ac . .
dest x-rays nsially acute puenn : g :

ays uswlly did not show any ap-  chemiend l"“‘u,.l,,"i:."’"“""”'-‘ i1s that of «

¢ aehs

imeciable  changes il from  seven to atveolitis

wlges are well defined and slightly
showing inflanmuition with peripl
ot of varying degree. Pain is prominent  being cither
when the lesion is present over points of  vpe Pasteally, they are onc and the sane.
flexion, extension, or bony sructure, disease, heing influcnced By time-dosage facs the subiocti

tors. The fulminating type was usually det ‘!mi j“’JFCllvc symptoms.  These  changes The cl'll(l'f"lil)luui('.’ll. experimental  and
ta relatively brief expusures to overwhicln i 13MC with the siage and severily of the clinical evidences  andicated 1) the I.”"
H wels srse X i " ,MSC‘ Q. . . dose-
g fevels of adverse exposure, with a r(.hq. response carve i the acute type of occupi-

inplant of - heny flinm <ulphite salt ander tively sliort latet pericd belure expressos gy tiowal discase potentinls assacinted wi
e skin suviace. The Yoo prossly re- of the Jung tissne involvoment. The insidios, b soluble compotnnls of be yllim;: " ‘lv"h the
sombles a soft “com” Tt is well defined  type was the rosult of continual exposure R sigmoid scen with othier toxic nl':: l'ﬂl") .“\-ml
e eeth hesdine surface that OCCISION- a relatively lo!(‘ 2) the dose-response base line 'i":l’;'”::’::::l

1 exten-  cally, such cases have heen documented 3

of a fulminating or an insidios’
or  pervi-bronchiolar

Ulcerating Gramgdoma
This lesiony is nsoadly the vesult of an

,:‘_llnmcmcnl bitateral  haziness. The  very
':ﬁd ciases dnfl not show progression Iu-yuu;l
[ tis aspect. The progressive case would then

yehutively high fevels over
. i i . both b ety X
idow irregudar patchies of soft-appearing in- v requeney and severity, for differen

b af Hreea
campomids of berytliom. Thic ditteronniad e
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associated with the known and predictable
differences in the physica-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 result of the chemical
activity of the involved compound, modificid
in its action by its bond with berylfivm, and
not due to the berylium ion alone.

Chronic Types

Dermal Aspects: Latent or “Chronic”
Occupational Discase Potentials
Dermal Gramuloma

This type of discase potential was highly
publicized through fluorescent Jamp breakage
and implant incidents. All the evidences in-
dicate that only the very slowly soluble com-
pounds of berviliwmn, principally certain
forms of the oxide, evoke the granufar unit
lesion ascribed to the beryllium{ ion.

The gross skin lesion, limite {10 the area
of implant, resembles a keloid or soft “corn.”
It usually reaches maximum cxpression
within 4 months after an implant incident.
The abnormal tissue expressionistthat of a
focalized foreign body rcaction. with a dif-
fuse, somewhat loosely arranged 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 implant
cases where the granulomatous reaction has
not occurred.

Atopic Dermalosis

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

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

s coined by

< esebion in

wias

“hervllios
Al L Ml o

experimental “acute poisoning” in animals.
With  the subscquent  recognition of the
“chronic or delayed” form of rcaction in
humans, the term was simply expanded to
identify the two classes of pulmanary dis-
easc as cither “acute herylliosis™ or “chronic
berylliosis.”

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

VauOrdstrand and 1 are
that the term

in agrecment
“acute beryllium  chemical
prewmnonopathy™ is probably the most basi-
cally descriptive, from an cpidemiological
and clinical viewpoint, when discussing the
acute type of pulmonary reaction. The term
“berylliosis” has gradually become aceepted,
i literature and law, to describe the syn-
drome associated with somewhat more speci-
fic, chronic abnormal tissue changes in the
Iung parenchyma along with variable second-
ary systemic alteralions.

Beryllivsis

A satisfactory definition for this disease
enltily is currently virtually impossible. There
are observers who prefer to classify the
cntity as a systemic discase or intoxication,
the lung manifestations being only a part
of the eutire syndrome. T hey postulate their
opinion on the existence in an appreciable
nunber of cases of associated specific type
aof abmormal tissue reactlion in otlier organs
Haowever, there bias been no doctmented case
showing clinical evidence of “systemic beryl
liosis” without the lungs being the critical
organ involved. From the evidence in litera-
ture it can reasonably be asserted that beryl
linsis may be considered a systemic reaction,
induced by the beryllium ion, bat consistently
y amld major expression of
discase in the lungs.

AN current epidemiological evidences in-
dicate that the major causation in the exist
ing cases was beryllium oxide having certan
phiysico-chemical characteristics. A refined
experimental study, now in progress, sup
ports this philosophy.

Subject Symptoms and Objective Findingr
The subjective symptoms in chronic beryt

linm-associated pulmonary disciase arc non

The prominest iy that o

specilie st



shortness of breath §ff
scvere cases, at res
productive, occurs ahalf.m;upm)
of cases. A varying degree of weight loss
has been determined in more than halfl of
the cases. Subjective symptoms eccurring
in the minority include {atigue, cliest pains,
loss of appetite and weakness in descending
order of frequency. Any or all of these sub-
jective symptoms may be present, ranging in
intensity front a very miuor order to a very
profound state.

wwaf)ly- tion-

-

Objective findings are relatively sparse,
with less than half of the cases demonstrat-
ing abnormal bremh sounds on stethoscopic
examination. Blucaess of mail beds andfor
mucous membrances is neted in about 40 per
cent of the cases, with clubbing of tlhe
fingers and/or toes in about 30 per cent.
Liver cnlargewment has been detected in 5
per cent and spleen cnlargement in 3 per
© cent,

Clinical Laboratory

Routine blood studies are wswally within
accepted normal limits. The red corpuscle
sedimentation rate is conmonly increased. A
‘relative increase in red cell count, without
3y increase in the white count nor appreciable
“alteration in the differential, has been noted
'« in the more severe cases. A relative increase
in the gamma globulin fraction of the blood
scrum hias frequently been reported.

Standard wurinalysis is von-informative.
¥ lucreased excrction of calchum in the urine
< has beew reported o have been noted in o
o appreciable  number of  cases. Extensive
. stwlies on active and inactive Dberyllium
.~ workers, both with and without evidences
! of the disease, bave shown the constant
" elimination of beryllinm hady burden via the
" urinary tract, without any corrchtion to the
1. degree of exposure mor 1o the presence or
abisenice of ihe specific disease.

gt

4
3 Respiratory Functional Abnormalitics

& Only about 6 per cent of the total docu-
mented cases of berylliosis have had any
i} significant studies on the associated respira-
i tory phystolog\cxl changes. The only con-
'shnt findings, in all the cases studied, were

¢ Wose of a) decreased vijtal capacity, b)
ﬂ decreased A-a 0y gradient, and ¢) decreased
r diffusive capncny for oxygen. These were
’~‘, followed, in order of decreasing frequency,
'\) ﬁlhllm\\ of u) decreased e \lmg oxyen

000475
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Chemtcal Indiusts e,

increased  physiological .l
cased maximal breathing ca
a suggesting obsiructive v
physema M) polycythemia.

The results indicated that tbe  chronic
pudionary lesions associatal with beryttm
cased  an “alveobar-capiliary  block™  sya-
drome of rather profound degree.

sajutationg” ¢
space, ) 7

Radivlogical Patterns

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

The first stage is described as a diffuse,
fine, wniform, distinctly particulate graunta-
rity.

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

The third stage was characierized by the
presence of uniformly  distributed  noduli-
tions.

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

This concept thiut there are stages of the
discase has been questioned by some obscrv-
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  rithier
sfages.

i

With the possible exception of the hncly
granular  pattern, there is natling in e
other varicties that can be considered gl
nomonic, i.c., peculiar o the speciie probleo,

Complications

Except for the devclopment of cor pul-
monale, complications of berylliosis lhave
heen few. The occuerence of local or s
tional hang tissue collapse i abont 15 per
cent of cases and of kiducy stones i abong
10 per cent is considered a primary o
festation of the discase.  The clinicial cv-
dences in two  geographicd arcas do ot
fully support the relationship of kidney
stones as a discctly associated problem, as
postulated by one group of observers.

The complication of cor pulinanale is prob-
nbly of greater clinical sl;;m[nancc than (he
primary discase ity itself. The evidenies
indicare that this complication is prolablh
the prime cause of fatality in the cases

Uhndilie silicosis, she awvittrime of val s
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culosis i beryllimn cases has been corres-
pondingly rare, particularly silch many (.uf
such cases had been institutionalized in
sanatoria for the trcatmen of lubcrculos.ls
as a resull of misdiagnosis. There arc six
dacumented cases, reported as having this
complication. )

Lung cancer has been similahrly.mrc. The
current case registry report indicates one
case among the chironic disease group. and
two cases in the acute discase group. llICI:C
arc no recorded cases of bone tumors in
the case registry. )

Extreme anxiety and reactive dcprcss.wc
states were rather common in the carliest
and most severely afllicted cases. These were
associated with the very gloomy prognosis
that existed in those days.

Complications associated with the 1se qf
steroid drugs, as a beacficiating therapeutic
2\’:('"', II;I\'C lll‘(‘ll rare, l'\“'lll'l'ill}{ as st |'II
irritation, transient  clevation  of _utinary
sugar excrction level and psychologicz| dis-
turbances.

Therapy and Prognosis

Prior to the advent of ACTH and t c a(!-
renal steroids, the treatment of herylliosis
was limited to the use of oxygcn!l plus
carious supportive drugs. Sulfonamide f; pen-
icillin and cytochrome-C were tried without
success. Experimental systematic use off var-
ious beryllium chelating agemts was sinularly
ineflective. Except for the very mild :m_d
apparently  stabilized cases, the prognosis
was, at the very best, very guarded. !n—
cipient death from pulmonary or C:Il‘d.lilc
tnsufficicncy, or at best, permancnt major
physical disability was the usual course.

response had occurred due to exp Biys at

levels above 100 micrograms of ; i
" content in ome cubic meler of 4 S they
“Tasswned the 100 microgram dosage as pos-
- sibly being the minimal toxic dose for the

most reactive compounds in use.

The first recommendition was  intended
for the prevention of any acute type of
occpational respiratory discase. The first
_ comprehiensive survey on occupational opera-
- tional levels of beryllium CXposure  were
y conducted by the AX.C. at the Lorain,
© Obio, beryHium refinery in 1947 sl 1948,
- During  this  enviromnental survey, it was
- noted that there were no recorded cases of
" any type among employees in a specific area
U of the refinery. AN the air potlution dati
[ showed results below 25 microgrms/M?.
" This obscrvation fostered the initially re-
B gommended targel of 25 micrograms/® peak
Cvahie, without a time {actor.

L Having absolutely no data it could he
used as the target for the prevention of the
k- chronic type of occupational respiritory re-
2 sponse, they resorted 1o an "cducated” eSS,
. They made the assumption that berylinm
-was probably as toxic as the heavy metals,
lead and mercury. They then reasoned that
an atom-for-atom extrapolation was logical.
laking the atomic weights of 200 for mer-
ary and 207 for lead, they divided them by
-9, the atomic weight of beryllium.  They
:mundcd out the results to the “whole” num-
et 25, This constituted the comparative
y atomic weight factor. They then divided this
i factor of 25 imto the previously assumed
T minimal toxic dose of 100 micragrams, yicld-
g a figure of 4 micrograms. After more
debate, they decided to apply an additional

lung x-ray pattern, accompanied hy a vary-
ing degree of evidences of cnpilla_ry-:\‘lvcolar
block, i.c, interference with diffusion o}
oxygen through the air sac membranes. It is
a rcasonably probable one when lhcA X-ray
abnormality is that of a diffuse, bilateral
fine granularity. It becomes a rather ﬁr.rqu
documented one only when the other catities
causing capillary-alveolar block are l’l‘llvtd
out. Generally, the majority of these entities
offer little, if any, problem. In some in-
stances, it is necessary to resort to abnormal
tissue identification by biopsy. v

Positive chemical or spectrographic assay .
for beryllium in body fluid or tissue pro--
vides incontestable evidence of siguificant ex-
posure 1o the clement. Hf)\vcvcr, Illc_ mere
presence of the clement in body ﬂnlds.ot
tissues does not, in itsetf, indicate the exist
ence of a specific disease process. :

Differential Diagnosis

Any chronic diffusc pulmonary‘ dissase
must be considered in the differcntial diag-
nosis of berylliosis. The gr:\nnl_:u' type of
reaction, on x-ray, must be differentiated,
from rheuwmatic  pncumonilis, cr.ylllema'r
nodosa, lupus and virus pncumouills.'Thc
nodular type, from other pncumoconioses,
sarcoidosis, iliary tuberculosis, mycoses, ,
miliary carcinomatosis, malignant Iymp.hom:,;
pulmonary adenomatosis, alveolar protcmogl's,
chronic interstitial  fibrosing  pneumonitis
(Hamman-Rich), etc. A

The major diagnostic probiem has been:
that associated with sarcoidosis. ol

The x-ray changes and the lnismpzuholg)gif_
cal pattern in the fairly recently _dcscnbed_
“farmer’s lung” are currently considered as:

microgrns/ M? by
nicrograms/ M will no
exist for a period exceeding 60 days without

Chemtical Industrics
were  potentially - exposed (én st conlinuad
hasis, the consubiants decided to apply a
safety factor of 10, The.regommended target
of 0.0l micrograms was established. AL first
sight this scems (o represent a | : 200 ratio
on comparison with the reconmended -
plat target of 20 micrograms. The time
factor of 40 hours/weck in-plamt expasure
versus 164 hoursfweek  oustdoar CxXposUres
veduces this salio to approximately 1 S0
This ratio is actually wot as morbid i its
connotation as i may appear al firse sight.
Such ntios in ostdoor (o workroom recom-
mended maxionn allowable concentristions
exist for oilicr potentially 1oxic elemens or
compomnls. A radio of 1 ; UM ¢ s for
inorganie arsenic, oorides ad 115, 1 . 7
for dead, ¥ @ 67 for hydrogen sulfide, 1 : 13
for manganese, and 1 : 30 for mercury.

These recommendations governing  bery)-
Lo vebnery aperations becane o clive in
1919, Bascd on dati and experiences gathes ed
during the passage of time, madifications
have been made in these original reconmen-
dations, involving both the concentration anid
the time factors. The following briel com-
pend describes the enrrent A 1.C. recom-
mewktions, issued in 1957,

In-Plant—W cighted Arerages
1. The daily weighted average in-plany -
mospheric heryllium concentration should not

exceed 2.0 microgruns/ N,

2. This daily weighted average is com-

puted on a quarterly experience basis,

3. A daily weighted average exceeding 2.0
ot in excess of 5.0
be  permitted o

v factor of safety and came up with the rec- A E.C. specific approval,
1 ommended target fevel, ou a daily weighted
averagg basis, of 2 microgrins of beryilinn
cntent per cubic meter of air,

The current medical evidences indicate ot distinguishable from berylliosis.
that the routine therapentic use of adrenal
steroid drugs are of delinite heofit, In somne
cases the clinical improvement has been very
dramatic. Sume  ciinidans  indicaic  <ascs
showing both “complete” clinical and roent-
genological reversions (o nornld. \’tht}lcr
this cficct is permanent or merely a transient
phenomenon is currently an cquivocal ques-
tion. A symmetrically improved prognostic
attitude is currently the gencral rule.

4 A daily weighted averige excecding: 5.0
microprimns/ M2 calls for immedinte coree-

Industrial Hygicne Aspects . . S '
five action on the operation in guestion.

The prevention of undue exposure of ses:. § The hi ‘ mree
pirable beryllium to both workers and lht: " ¢ flird recommendation 1s mlcn.dc(l fu Ningle Eyposure
general public is the prime function of the: K prevent .lhc ocenrrence of Alluc l"ll'l)?ll(' type i
industrial hygicne engincer, 3 .:of bcrylhum-asstnrl:.m.-.l respiratory dt,.l.;,s(. in

What constitutes an unduc level of ex-4ihe general public Tiving within the air poll-
posure lias never been uncquivocally deter- Je ton influence of lh.c bcr_\'llmm !)ro(lucmg or
mined. In 1949, two consultants fOl.' l}! wsing p!anl. Extensive le.«‘ﬂl"l‘l'"g was con- i the condition is static, corrective action
United States Atomic Encrgy Commissioni@iducted in 1948 and 1949 in such an area of must be taken 1o reduce the level to below
were requested to make spcciﬁg recommen Rrifluence wlhiere non-occupational exposure 23 nticrogramss M\,
dations for adcequate induslrl:}l hyglm‘x' qses of the chronic discase had presiously 2 Councentration: alore 2% micrograms/ M,
controls of beryllium air pollution. 4 Hoecrred. The weighted averace of the re- but le:s than 190 micregeamss MY will net

Having some cvidences that both aa | ,_n.'u was 0.1 microgram beryllivm per cubic  be permitted 1o exizt for a perivd exceedmg
and chronic tvpes of respiratory occupationd ol davs without A E.C. <pecitic approsal

- Any singles aiv smuple i caeess of 23
microgrinns/ M2, within an operiding Suer,
but less than 1) microgrims/ M, st be
reconfirmed within 10 davs of the incident.

Diagnosis
The diagnosis is origimally a rcasonably
presumplive one when an individual, having

Lkinuwn of reasonably possible exposure fo
crmramte o diffuce altesration o the

pder of air. Reazoning that the residents
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3. L the single sample concentration ex-
ceeds 100 micrograms/M?, the finding must
be reconfirmed in 10 days. If the condition
is slatic, the operation in question is hialted
and corrective measures taken to reduce the
level below 25 micrograms/M?,

Out-Ulant

1. 1 n the neighborhood of the plant lian-
dting beryllium compounds, the averuge at
the breathing zone level should not exceed
0.01 micrograms/M?, calculated on a monthly
basis.

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

3. Monthly average concentration in excess
of 005 micrograms/M?* calls for cessation of
operations  until corrective  oaswres are
taken to reduce the level to at leas) 041
microgramns/M?, !

Incidence: Statistical Keports .

A beryllinm-associated discase case rfgistry
is sponsored by the United States Atomic
Eunergy Commission in order to coordinate
and evahuate the statistical data gengrated
throughout the United States. The registry
lias been managed by Dr. Harriet L. Hardy,
currently associaled with the Medical De-
partment, Qccupational  Medical  Service,
Massachusetts Institute of Technology, Cam-
bridge, Massachusetts. The first published
reports on the data came out in 1961 in a
monograph entitled “Toxicity of Beryllium
Compounds,” authored by Drs. Tepper and
Hardy and Mr. Chamberlin. Some altera-
tions in these data have been presented by
Dr. Harrict Hardy in her article entitled,
*Beryllivm Case Registry Progress Report:
1962," in the “Archives of Environmental
Health' issue of September, 1962

The data in the monograph on the inci-
dence of the “acute” type of respiratory
beryllium associated discase indicates a totad
of 249 cases. Case incidence distribution by
the type of industry is documcnted as 214,
or 899 per cent in beryllimn refining, 18,
or 84 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 ceut
in ceraunics, and 1, or 0.4 per cent in toxico-
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, 5.9 per cent in 237 female
employees, with an averaged attack rate of
09 per cent. These rather symmetrical i
cildence data give support to the existence’
of a staudard sigmioid dose-response curve in -
the acmte type of disease. IHowever, lhtf.'f
atlack rate for the chronic type, in o
same group shows an incidence of 18 cases,!
with a 0.6 per cent incidence in the males, ¥
29 per cent in the females, with a generals
mcidence of 0.9 per cent. !

The ratio of 1§ prevalence in the Itnwlc'{
is symmetrically parableled by the case in-;
cidence of 15 females and 3 males in the 7
non-occupational group associated with lhc.'ﬁ.
specific rchnery. It is readily apparent thaty:
a dose-response curve will not apply. Dr.g,
Lichen, currently doing an epidemiological’c
study i the area of the awjor heryllium ¢
producer, has indicated an occupational in
cidence of 0.5 per cent and also has noted}
a preditection for incidence in the female.
The medical director for a HNuoresceant phos:
phor producer, whose experience has pro-*
duced the largest single group of chronic®:
cases, indicates an over-all incidence -of
approximately 1 per cent. The predilection
for female altack in the lattcr group would’s
not be apparent because the labor force was; i
predominantly female. The monograph data
indicates an 83 per cent incidence in the
femate among the 46 non-occupational cases

The author of this report has observedy
another rather unexpected feature in the 227
definite, probable or possible chronic cases!.
on The Brush Beryllivm Company rostet.!'.i_
I'uzzled by the abscuce of any evidence ol-"'
chironic case discase incidence in long-term;
employees, a complete study of the exposure
tuue factor  was le on alt cmployees
<y & the cases of chronic’’
se, a mininnom of 56 hours exposure (o
a omaximum of 1054 Tours  exposure, all
prior to the adoption of modern industrial
livgiene technology.

Two cases occurred in personncl whoschg
joh assignments were in non-production
arcas, but who had necd or occasion to enter
in or travel through high-level exposurtg; ¥
areas. Although hoth were long-term cm-;&'
ployees, the study on their occupational at-» ':"
tivities clicited the fact that their high-k\ﬁ\‘é K
<

R
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exposure time extrapolated to 3
_ hours.

The case registry data indicale;
case total incidence of 395. It i
that 28 of these had prior incidence of the
acute type. The rehnery case group con-
tributed 8 of these. This would indicate that
20 out of the residual 35 cases diagnosed as
"acu!c" in industrics other than beryllium
rcﬁ:nng had lapsed into the chronie Lype.
T'Ifs \_vould represent a 57 per cent incidence.
'Tll.ls is in sharp contriast to the 4 per cond
wcidence in the Lorain refinery expericnce,
8 out of 169 acute cases.

Tlncrc are possibly twa reasunable expla-
- nations for such a marked discrepancy. First,

% the medical diaguosis could have been wrong

in any given number of cases. The second

:-possibility is rather provocative. It cmbraces

’l.lle philosophy that if the diagnosis of beryl-
livm  associated respiratory discase  was
theoretically correct, the medical observer
'was ‘aclually secing, not the acute type as
described in  this treatise, but rather an
aprupt  onsct of the chronic type of
beryllivm-associated respiratory discase. This
woulfl be analagous to the insidious and
fulminating classification applied 1o the acute

- berytlivm chemical preumonopathy.

The case distribution by sex is 200 male

“and 195 female. The case distribution by

type of industry is listed as 236 or 56.2 per
cent in the fluorescent phosphor production
or use, 74 or 17.6 per cent in metallurgy and
metal working, 46 or 11 per cemt in the non-
occupational group, 36 or 86 per cent in

- beryllium refining, 25 or 6 per cent in cera-

“mics, and 3 or 0.7 per cent in toxicological
sesearch. The total of 420 is not in agree-

cment with the total of 395 listed in the basie
c1wotal incidence table. There is a fuotnote in

relerence 1o the indicated total of 420 10 the
effect that 28 expased i moer
ndustry”.

The case registry datin on the age-onse
factor is neither informutive wor provoca-

than e

b2 tive. The data on cthnic and racial incidence

!Pt‘nol informative nor provocative.

1 There is considerable comment in litera-
Wre regarding the rather unusnal labile

‘(hlmcy or “incubation” period between lust

known exposure and the avert clinical mani-

,.gulauon of the chronic disease. Analyses of

| Azehronic o
Langma¥ed-+~sharacteristics of the be

Chemical Industrics
-v,’.g

the carly results in a;c,u'i"cnt experimental
probe suggest that this Iﬁjst tre cowdd well be
the function of v;nr;ilfg}.’physico-chcmir;-l
! un compound in-
volved in the expositet~Phis factor condd
also give a0 reasonable explivudion for the
varying degrees of morbidity.

Stmmation

) L. The acule types of beryllivmi-associated
diseases are apparently not specifie,

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

3. Otlier \". al organs may show viarying
degrees of primiary type of involvement,

4._fl|c clinical syndrome is non-specific,
and is that associated with “capillary alven.
lar block.”

5. The chest TOCIRCHOR L 85 Non-
specitic for the purpose of extablishing o
firm diagnosis.

6. The histopathological  expression  of
grasmdomatosis offers a more refiable g -
nosis crilerion, bat is not asiquely  specific,

?. The detection of beryllium  in boidy
fluids or tissue is irrcfutable evidence of
exposure but, in itsell, not diagnostic.

8. Epidemiological evidence indicate thi
!K:l')'"IOSIS presents certain features that are
:mhcnhvc or suggestive of haost-sensitivity,
I'hesc evidences include :

a) a rclatively low incidence, approsi-

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

were  adequale  for  comparative
studices,
b) a remarkalble absence of a  duse-

response curve that would have to he
present if the problent were simply
that of an element or componnd in-
foxication or pnisuuing.

c) a prefercntind incideuce in the femsle
S¢Xx.

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

c) the reports of spontancous reversians.
Only the latter evidence could be cquivocal

on the basis that such instances  were
crroncous diaguoscs.
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Do you often scc an industrial hygicuist
‘m your work place? They are not very
aundant. In the United States there is one
for about 40,000 employed persons, il there
care even fewer in the rest of the world, We
Lhkave more corporation presidents than we
bave industrial bygicnists. An industrial hy-
5 pienist nced not be conspicuous when he is
i work. These might have been one doing

s job in your shop fust week without your
yaeing him. But whether you've scen him
2o ot it is likely that you will live-fonger
IREwd be more usclul if an industrial hygicnist
[yl fooked over your shop, made recom-

ndations to smanagement about your work -
convinced them, s  seen

; ;-; -conditions,
WL There is some disagreement abowt  1he
(ch “industrial hygiene” and the profes-
Mesonal title “industrial hygicnist.” On this

-Al_j"."u‘)ming's program Floyd Van Atta'’s re-

X
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RE wrks are titled occupational health, al-
W ough Lis own title is industrial by gricnist,

other safety people, with the m‘ﬂ 3 h_! remarks are titled industrial  hygicne,
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o the departmient in which | weork is iden-
as chemical hygiene. Don Fowler is
: to tdk about industrial healh, hin
; .ﬁ'own title is industrial hygicnist. An
P wider varicty of names might have
parcd--environmental hygiene, or environ-
mental sanitation wonkl be considered appro-
mte by some pcople.

21 f’;f’.\“ of thesc names mean the same thing,
KE:fe promotion of eflicicnt, useful worlk with
g *ibly harmful materials, without injury
walling. There is some precedent for the
Apsician speaking ol his activities as di-
7 loward health, while the  engineer
S A dhenist works at hygicne.

Ml sees o me that disability or disciee
W have been causcd by occupation ever

kdivision of lubor, for speciadization. Pos-
b the paleolithic makers of thint arrow
b sutfered frome silicosis half w0 million
o X .

P ago. We know that sume slustrial
Hhaks were recopnized a oz tinee e
cy B Fing in the fourth comury hefore Chris,
Bipocrates, the father of medicine, dis -

INDUSTRIAL HYGIE

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

cussedd the etfects of lead loisutting g
miners and metallurgical workers.,

A eanly example of the preventive clforis
we call andwstrial biygiene can be foursd n
P'liny’s deseription of industrial operations
during the first century after Chirise, fe
reltes it workers refining mercury
Wladders over the fuce to avoid breathing
the dust. Apricola, deseribing  the miing
indsstry of the fifteen hundreds, related i
some women i the Carpathinn  mountains
had as miny as seven hoshands during their
lifctiie, the men dying of hing  discases
frony e dduse they brcathed o the mines
He deseribied amnachines  whicls Nere  somne-
times used for forcing fresh air down inte
the mines 1o control temperature and hamid-
iy, and (o reduce the breathing of dust,

The first comprehensive freatise on oecn-
pational discases was written in 1700 by
Bermardini Ramaczini, a physician of Mo-
dent, in Jtaly, lie paints a rather dack
pictire of the bhealth of workers, as fullows

Virtous and minablold s the lzorvest
of A ciped by eertain workers
from | 1fis nnd traades that they
parnie; all the profit that they get Is
Intal injury to thelr heatth. That crop
germinates smostly, 1 think, (rom tweo
cauves.  The first nnd most potent s
the harmful cha er of the ninterials
that they handh-, for these et noxi-
ous vapors and very fine particles Ip-
Imical to bunimn beings and  Induce
partlendar dixeases; the second cuune
1 nseribe to certuin vialent and Irregu-
far motlons and unmidural postures of
the bady, | renson of which the nat-
wnd atracture of thee vitad minehine s
e by b et serfoy ensey grd-
ually W therelro 4

Ny diseassing carlier treatises which me-
Lo troubles of miners, e writes :

We should not nssinne that sdnex
e nowndnys are ceally
for though they e
el with clotle nd how -
Ixtenal by suitable foad, they come up
Inte the untnlated open alre looking ax
Khastly ns tha retinue of e mn‘i of
the wderworld because of thetr stay
In e foul dark places.  Whntever
mdal they nine, they invite dreadtol
tHaewnes wileh tas often mock at Ve y
rore cli', suppoxbng that soage
t o -Iz- ts duly  preseribeed ;
« ] to be o question
whether ftcan be constdered n plous
duty o wdidndster medleal abt.. andd
thus polong their Hyves Lo e Littes
el ey
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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

[

: ol
A A e A e Ll

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 ™

>

L.
i

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
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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.  Iigures relating to the concentra-
tiens of substances that may he inhaled M
work without effect are kuown as threshold
finnts.

1 am not certain that industrial hygicnists
have sufiicient agreement concerning  their
objectives to offer a sound guide to those
who decide upon threshold limit values. 1
quoted an oflicial definition of ndustrial hiy-
giene 10 the effect (hat it is devoted 1o the
control of {actors that may cuise impaired
healih among workers. 1 wonder if this
implies the full WHO definition of healih as
the state of complete physical, memal and
cncial  well-heige, not merely *the absence
of disease or nfirmity? Furthermore, does
industrial hygicne aim 1o prolect every single
working person, no matter low susceptible
he may he? Or does it aim to prevet injury
1o 95 per cent of the working population,
selying  upon pre-camploymunl exspmiation
by the occupational phys i 1o jkeep the
5 per cent of most su -prible pcl'snns out
of the working arca? Until we hate agree-
ment on this point, we will Juve wicestainty
among those trying o decide on'safe ex-
posure vale.

{ myself think that industrial iygicne aims
10 control exposure to the extent Hiat fubmost
wo workman can suffer discomfort or ad-
verse cffect, and that effects in the most
susceptible develop so slowly that they will
be detected by the alert occupationad physi-
cian before they are irreversible. The degree
of control the rest of the world expects i
Wustrated by o possibly trae stary one hears
from varions sources. Fhe foreign precdoe.
o cogineer was being shown through an
Amcrican  storage  battery  plant. I was
cool, scrupitously clean without a trace of
visible dust, windows sparkled, and  work-
men were dressed in absolutely clean white
coveralls, caps and gloves, The visiic <
about in amazement. He said he had seen
nothing like it at home, for after-all, “mak-

ing lead halteries is not a tea party.”

The industrin] hygienist should report bis
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-
- * crtevimtian of A new work

“nomically

;v_!:!:ylil:,;dnll'\'lsllnlc, bt harmful, forces
e n;o"im e nc'\\‘cr nuclear degene
Iytenror n’ug .mq control.  Sull an
sicnis ay practice the toxicological
pects, the effects of forcign substances

modifications i layout which will allow con-
trol of possibie hazards to healts more eco-
dian would e possible in a
rendy constructed shop.

fn regard lo toxic substances required s
the uperation, the recommendation will con-
cist of suggesting souie way in which the
amount  of substance reacling the worker
can be reduced, withont redacing the output
of the shop. This might be as simple as”
furnishing a cover for a vat of wvolatile ;
solvent, to reduce vapors in the air, or pro-
viding a bland hand  cleaner so that the *&
worker can wash without using a harmful

ral

fike.

profession reg

e

the body—ordinarily divi i
physio;‘ya ’or(lm.mly divided into toxicology:
5 Physiology, pathology, bischemistry amd Ilu;

Differe feanivati
s"yll‘l:run orgiinzations amay find it nee
; "mim'sr o[;ra:;uml to wtilize differest conbi-
L iese specialists withi i
iy Aot sts within a special-
} 1g on the possible h:
. dep ! > e hazards of the
strial operations being carricd out. The

R,
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indisfry, ‘but the former " a

e 1
led personal kuowledge of"’ ver

tHarrower

agé of Tactors.
I lave (ri i -

e lns'«l o give you some idea ol
. |Islu:|l ‘ll)'mcuc is, and what the
i il liygienist docs to control the |
ards el stresses tions

as-
on

: of industrind i
Lo e s . strial operations
e u {)""L'd“‘c i medeen civilization, the
i .'Il.l liygicnist is one of a team '1 1
S leium's siecess is : -
this 1 i.-'ns' :\ll(lt\h is relisted to the cl‘r;;rn'
el its members work together

(S8
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and expensive solvent. §t might be as com- ' has been :llm:.::'sc.:ll;lr:lln ‘r':"zc experience ¢ g)’f"}?"'(l:- g.dDo Re Metailica. Trunsl
plex as installation of local exhaust ventila- aspect of industrial luyui{llc ‘—:: ']'c."' lo ane 1950, © 3 L. H. Houver, Dover, "“‘;'l
(it 10 FOIOVE  Vapors of dusts at their i bit as qualificd, as "i""ilmuiﬂl;-vl MM CVery 2 Hamuwizing, B. Disenses of
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I have heen speaking as if industrial hydyd
picne is practiced by a single man who
knows all the answers himsclf.  In som
orgzations this s the cise
person s engaged in the comprehensise
practice of industrial hygiene. He may lm}_
een originally trained as @ chemist, a plysi%
Cist, AN clggineer or even as a biologist; b
he is suflicicntly experienced in other areas,!
10 handle all the parts of most ituath
himseti—be identifies suspicious substance,
or stresses; he measures enviromnetal oo
ditions ; he plans and recommends conteed

.
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*Many

cars ago ; i

:.t"-gmi(s i)l' 'r?. ago and up umil the carly

i ) s comntry, the use of |

%ulm hazardous in i ! s

Bvere the ol s in industry and poisonings

i3 b lo"'r: c.l Fhey were expected. Such

" mcm'lcrl, (:" | l'c case, |} am prosud 1o he
N e« Illc |_vro|’c:.~;s|un which i 2

< Bu do \.vllh the reversal of this

ﬁ(;lo,.é' . we industrial hygicuists wcré
. moour ctlorts at reversimg the lead

soning trend, for this j
. i s jul was a gomd
fample of coopcration by industriad [l;l‘)'ﬁi‘-

ans.:oxn;ologlsls and hygicuists. Perliaps

_”'eyp:oc(;:tl v;'as that of toxicology, and

e ! ( urther we will onderstand
e reason for saying so. S

mcasires 3 he moiitors their continued )
cessfnl operation. At titnes b enconnlos
coanlitions whicl e realizes conld be handiol
better by others, aml then e seeures spect
ized consultation.

In ather organ
is hmdied by o group.
cindizes in the acousticad r
will measuring naise leves, 8
distribution inoctave bands, and may’
recommending - control measurcs. Anothd
wman auay practice the air pollution aspod
privvarily concerned  with monitoring::
controlling the air burne wasles of the
it reach the surrounding arcas. An
uiy concentrate on the clhemical -aspd
recognizing and measuring gases, vapors i
dusts in the environment. An engineeri
specialist may he primarily conccm(di_a
ifamination, with hieat and with vennks ¥
1o control exposure o sul;slnr:c‘cs. A,-.J

e (i

One man, who-q?'
aspects of indust

S

I:;clro .tunc limits, it will not be possible
<o in a‘complclc manner all of the
3 lead-using industries and the vario
mrol methods required to prevent muh::
exposure, Therefore, we will discuss
of our knowledge of the effcet 5;
on the buman systemt with pecia

) L spectal
iarence o industrinl exuoncnre "

wevd el

St Bre I:'!’-!H.A e, dInd. Hyg Assoc,

INDUSTRIAL HEALTH ASPECTS OF
LEAD COMPOUNDS

By DON G. FOWLER
y, Lead Industries Association, Inc., New York, N Y

nwocee i
rocced to a philosophy of control for (]

MAN eXPosure in i
s industry whic
e y which shoubd apply
‘/'ll.l'l‘ruln.:“-
Ie se
all biologic;

0 s o e o
l‘."” ! % t L A ) wihiach we 1 *
ﬁ.".\-\i\sl'c:l;:ir;g:@ conirol in |l_u- b syIl:':n‘n
o ..,;;....‘-..- “Fl !'h.c x.‘rc(s;-:nlﬁuu mqpintit.
fotloming i what s noraud or useal
vty et |-.~,I Flfc INCANNTCIICIN (el -
e ,,-.nic(.‘; ditionil Lanly burden impaoscd
by th ar .Itﬂr.cx|i()ﬂllfc. Generally, tovxi-
'_"“;:lf'l'sil\\url. with suudl expevimental -
'|'|,;:,. _istnlmj: “r.us, gitinex pigs and pbbie,
exiase in or.\ls.iry because 'llu-y nust over-
fpo harmlcs( cr ll:.) determine toxic ranges
o har s to harmful. ldeally, of course
ologists should be able to work wi '
lm(ljn:ul.hcuu;s since the effect of the m'lt::"“l.
K o . ‘ :
:l.l,l Igrl m\.muu:m'on' always nust be rclal:l
i hman e g is well kuown that no ex

perimental aniog i
nevit ll|l|l:|’ approstmudes sufficiently
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the men. The word also impligs, “turn up
the hearing aid,” because men are unsur:
of themselves and nced the li‘lcra.pcuuc trea
ment of a supervisor who wiil listen.

The business world is a prelty grim place,

and lurking in every shop anfl faclory is lhc‘
prospect of an accident, an injury, a m!last
trophy and death. These are the times tha

P e SRR L

Ly

try men's souls, both on and off the job
i i lop qu

But if you will help deve &
it follows that you will liclp develop a qual :
ity product. The quality product we art B

stressing today i

0004¢

s safcty aflitudes, so lhz'l_!:.
the world will be a better place to 'woxl.g
and live. Safcty is not :l_fad—-snfcly is not
a fancy; but . . . safety is an attitude.
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lion of sprinkling water applicd
1 road surfaces to eliminate erosion and
eouring of the surface by excessive amounts
of water applied on grades is most impor-
ination of. holes in level road

tant as is climi >
surfaces caused by ponding of excessive

water. Failure to clean up spill on main
haulage roads is of course inexcusable, and
i this conncction it is suggested that inas-
wuch as this material is usually small, that
a jeep cquipped with a dozer blade would
be a very cliective it to climinate this
hazard.

Safety is one of the first cousiderations
in planning an open pit mining opesation
and beging with the original design © the
pit. The choice of safe bench height and
bank slopes is one of e most important
considerations in the early planning stages
(o adapt them to the physical conditions of
the ground encountered. Naturally the l|;gllcr
the Leneh which can be used safely the
lower the pit development cost will be. ¥How-

the applica

T

DEVELOPMENTS AND
‘N INDUSTRIAL ‘SAFETY AND HYGIENE

AT BRADEN'COPPER COMPANY

By STANLE
Dircector

Braden Copper Company is a subsidiary

Corporatios, and

of the Kennecott Copper
is situ-

it is Jocated in Chile. The property

of Safety and Industrial Hygiene Department
Braden Copper Co.,

ever, physical weaknesses in the ore and
waste arc not always apparcnt 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 safe operations. Ex-
cessive grades, above 8 per cent, 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 i
arnimizing accidents as is the use of left (§°
hand traffic 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- ’, n
veyance can be rui into the bank. Berms t
are likewise maintained to warn the driver :y
and check the truck in backing into the A
dump position. Good supervision with strict ke
attention paid to preventive maintenance g0 4
a long way in climinating accidents in open °3

pit operations.

ACCOMPLISHMENTS

y M. JARRETT

I S N

Rancagua, Chile

i
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“The climate in central Chile is generally’

mild without excessive variations in tem- -3
perature; however, snowfalls in Sewell dur-
ing the winter months range from 20 to 6§

ated on the western slope of the Andes

motmtains approximately 00 miles S.E. of feet, while the other camps—at a lower LY -

Santiago, the capital of Chile, and it is clevation—are scldom affected. . '

uposed of several outlying camps which The property is located in an area where 8
i and climatic conditions pre 3§

extand from Sewell—at an clevation ot 7.200
jcct, the highest camp—to Rancagua, a town
in the central valley.

GSewell s the site of the minc and con-
centrator ; the smclier is Jocated in Cale-
tones; the hydro-electric plaats arc in Coya
and Pangal; the mill tailings are transported
by a 36-mile flume line to Parron. In Ran-
cagua are located the gencral offices, foun-
dries, shops and storage yards. Sewell, Cale-
tones, Coya and Rancagua are linked by a
45-mile narrow  gauge Dicsel-clectric rail-

its topugrapny
sent operational ha sards as diflicult as thost

{ound anywhere in the world. .-

The mine produces approxinmately 37,000 -
tons of ore per day. It is rated the larged -
wnderground cupper-producing mine in e 4
workd. All ore is won through a system of!
progressive block-caving. The ore is dropped:,
to the haulage level through numerous ore:{
passes from the caving areas, @ vertical
distance Fanging from 600 to 1,500 fed
From here it is transported by clectric trains:
‘The two l\ydro-clcﬂri(

{o the concentrator.

plants produce an average of 55,000
watts. Total payroll averages approxin
7,000 cmployees.

Acgidcms which injure workers, dc
machinery, burn plants to masses of twisted
stecl, constitute a formidable impediment to
the prospgrity of any cnterprise. Our com-
pany cm}s|dcrs that the prevention of indus-
trial accidents is a vital objective of modern-
day managcment.

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

Braden has always had a safcty program
The need for preventing industrial accidcnh;
was recognized and accepted together witl
the first ton of ore produced more than

57 years ago.

Prior 10 1946, however, the salcty cflont

 was relegated to a service department, and

the personnel entrusted with these activitics
hck.cd a most important tool: delegated au-
thority to instigate mcasurcs necessary for
the success of the program. When support
was afforded, the safety persommel hwkaol
the techmical training to recommend proper
controf mmecasures.

The application of safely rules was fre-

B | e . H
mently resisted by the operators with the

chim  that production had  priority  over
safety. Supcervisors were not conditioned 1o
acccpt‘thcir responsibility in the prevention
of accidents, and only sporadic efforts were
made to act upon safcty dircctives.

§|tcl| lukewarm support to the safety cam-
ign, .an(l incflective safety assistance to the
operating  departments, prevailed for wany
years. Dur'!ng this time the plant’s ope
tions cx_pcncncc(l an average of 350 lost-
time acc.u.!culs per year, with approximately
1S fatalitics, and frequency rates well above
the national averages.

In the latter part of 1945, the General
M:\}\ngcr of Braden issucd a statement of
pollcy, _cxprcssing that “the prevention of
mdu:lnql accidents miest be an essential part
of the job, and it muss be the responsibility
of all levels of supcrvision throughout the

© Mant.”

The safety departmient was rcorganized

. and placed in an autonomous position umder

mamgement, and in an advisory capacity
10 all cIcpnrlnu‘nls of the company. It was

: ‘ . =05
<%, invested. with the necessary .‘lll'ﬁ_

00C4£50

Minjp, mdisbry

L v rily to pro-
Ihate _:md carry out the many ‘phases of an
nm_bllmus and far-reaching prn&r:\m which
G the following objcclivcscd;.l '

1. Consdlidate and improve upon the scal-
tered efforts in accident prevention and in-
dustrial hygicne.

2. Preparation of comprehemsive acvident
rates and smalyses, based on fnternationadly
accepted :s'l;uul:lrds, tu serve as tools towant
the planning and exccution ol the camprigit.

3. Pr?pnralian and cansolidation of safcty
ru.lcs with authority to control their Ccon-
pliance.

4. Training and orientation of supcrvisors
and workers in safe practices, with special
cmpliasis on new men.

S.. Furnish and control personal protective

cquipment to workers exposed, and instigate
a progeam of machinery safeguarding.
. 0. Fic!«l control of personnel and of work-
ing .cnmhlinus, in order o climinate accidents
or industrial hygiene bazards, with recom-
mendations and follow-up procedures.

7. Elunination of occupational disease haz-
ards, and engincering amd medical control
of abl personnel involved.

'l‘u‘lhi.\' ariginal plan we kder incosporated
e |Il‘l:' control orgamization suel the doss
prevention engincering section~, with the pir-
pose f'[ farther  consaliditing Wt rebued
activibies.

'l:u convince the personnet of  their sit-
verity, management took the initiative to put
their shop in order. To aceamplish this,
S(}\'\?I‘:Il meastres were aken tanding e po-
vide the men with safer and more Liygicuic
working environments.  After this ground-
work was complcted, we placed ourselves in
4 more [avorahle position to solicit the co-
operation of everyone to our campaigi.

The following is the safcty setup
“_r:ulcu, Both in regards (o its position
}\'nl’ain e overall urganization, as well as
i< internal structoere.

CSome importml aspects ol onr progran
arc:

A.cn'deuf Statistics. A proper accident re-
porting system requires (hat cach industrial
injury he  thoroughly investigated by the
man's supervisor.  In this manner we me
asstred of two things: (a) the supervisor
will ins!ig:ﬂc corrective measures to prevent
a repetition, (h) no “off-the-joh™ hjutics
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. . . . . .. . { i L Dadinae g
will he accepted  as industrial accidents \\'ll‘l‘luc 'cmulm.(mcd to aceept their respon- 1 . means of steel fire doors and © hoe oo ( Ly
through improper control. SI')[lllly in EI(‘CId(‘nl lprcyc]nlum. We ullhz; o heads, ctc. s 3 oncrdg and reemploymicit cost.
o H el tatisti sufety meclings, on-the-job Gilks posters an . - A mechanically « f
Ihere is a tendenc for accident statisii- sulcly (G . O L ST, mically contyrolle F. .
Y bullctin services, pamphiets, handouts, films, . ur fire control organization cof®fYE G Ventilation  was )i"" I;::(Ih‘!'hl'l." ’|-‘ oo
X mducett=? Fresh air s

two principa o - AN
ﬁshlilng 'll‘lnlro!:lhl“'t". fire control amd fice-  dvawn through the various Jevel
minimire or Clil’I;l: [:n'ﬁronllml we strive to  Production areas, sl dislril:\'(d.\ ta the
nate fire hazards through  Worki W strthited to - the
” H . 4 b . laces by . L}
constant  inspection ongh | g places by a series of f: .
! s and recommendati §  in capacity | 5 01 fanus ranging
remedial measares: . ation o apacity from 175,000 16 50,000
portation and milci-z' rover Storige, trans- production arcas huve imlclnu'l Ci-[JH. a
ol d 3 . 5 K " .
rials; constant lni.‘l!m" of Mammable mate-  supply, and re-circulation 0(‘:"" resh o
general public to. il‘l“:’i; olf \'\.‘orkcrs and the @f is not peruitted. Other nﬁ(:“:“mm(c‘l
" stigale ire-control ¢ anxilinry 1 - clsscinents are
sciousness, etc. O ) con- sthary blowers for del-cnd .
NIERS, . Our fire-fighting iaciliti entilati wl-end deifes, stedd
: A { o [facilities ventilation doors ; . . Sled
consist of appropri 4 ’ doors il air regulators
: tate alrm systems drivi regulators, and the
compity o co: . systems at all iving of muanerons  ventitati T
pany camps; industrial fire brigades pro-  Shinmeys, s ventilation alits

cal systems 1o pin oint “unsafe acts” and ‘" ) .
-"unsa)l'c condilions,g however our method radio brqadcast§. etc. The intcrest of the
tends to analyze accident trends to be used workers 15 mouyated by incentive systems,
as guideposts for improving performance of such as inter-sectional safety coutcsts,.awards A
men, machines and equipment. Our accident for F"Od safety performance, public com-
auadyses  are  simple: they indicate  why, petitions, clc.
where, when, how and to whom the bulk of The entire promotional program is con-
the accidents are occurring. In this manner tered around the genuine interest of protect-
they provide a quick and up to date guide ing workers against accidents and occupa-
for dirccting ouf safety campaign with 2 tional discascs, and to makc a sincere en-
he best possible waorking

wininan o e, cffort and expenst. Jdeavor to maintain o
l'o attm the highest degree of adeqiinte conditions. T seenre cooperation we o vided with all necessary equi
. ) . .o . . b el N o ¥ P . .
jub placement, close contrul of every pros- courage aclive participation of bouth super- - matic and portable cxti {utpment; auto- Dhue to these improvements s ]
i i is d kers. . L and portuble  cxtinguishing  systems U ceats i averiage ol
pective employee 18 of paramount. import- visors and workers. R and the uccurate control of wate e i e of fresh wiv per i per mims
H N N . . b B0 A " ater sources s now ke Beis. ° {ITEI
laced on the joh where The fire control organization at Braden is. 8 and piping kayouts. legal ¢ provided, “hl"h greatly exceeds the
y cquirentemts. st co
R > s well befow

ance. Each man is pl
his mental and physical attributes will assure  placed under the loss prevention cugineering

his hest performance. Pre-cmploymeht rec-  gection of the safety. department on account
ords contain compleie information qonceri-  f the close inter-relation which exists be-.
ing the person’s physicad and mentie condi-  [ween the prevention of accidents and thes
tion as well as his occupational istory,  prevention of fires. An industrial concern
inchwding the companies he has workied far,  chould operate with the assurance of effec:
the kind of work he has done, his specialtics,  give safeguarding of lives, materials and
cte. This is necessary for a final abpraisal  fucialations. s
of the man's fitness and proper j(ﬂ‘) plice " Our property i pread over @ wide ifﬂ.‘;,
awent. R . . <
T . . with 20,000 people housed in various Braden !
Our statistics iudivate that biesie HRCC IS punities. Diversificd operations involve 3 §!
test source of f"‘l""'m“l accidents. Ui of Daoards, and one main concern 3
¥, effort ix miude taward the Gy, aduynate protection of industrial and
dion of all new men by menns LG grial installations. ol
conrses,  counsclling, %
control of

2 The progrs i

grimy outlined hi He = et
5 results, and ) 1 has given excellent “lt_ maximum allowadile concentriations
% , ¢ measures described waintained ¢ ations are
4 brought aboutl considerabl seribed  huve ained thronghout the inine
: able savings 1 ; ; .. ) -
2 provements, such as thos vings and im- o B are kept up to date, e
3 roduction of fir as those derived fram the indicate vehwities sl divection of i o
H ¢ fnsurance premi rents ol e cur-
. h ¢ premiams, gu; ents, dust and venud
santee of contis . A {1HY g 4 amd vesutaion conteod alh
o wed operations, | locati : . el stabions
P ton of en s, better protec- tion of tans, hee and ventiladi '
wployees and their famili reluge ¢ . : ventilidion dours,
5 improved . ieir families, and TEIMEC chimnbers, emergency ST
3. safety attitudes i ire-tighting feicy rotites ol can
" workes, on the part of the .fml ln(c-hghllng cyttignent. Ry min‘i,,:
" With its many di ] L(‘JIll\lel’lllullill colur cudes, these maps are L.
ictude ﬂ‘;illin‘gl)n _|l\rcr.\‘|ﬁcd processes, which :)' "M le uzsc( e perrecting the ventilation
i , millin H ‘stem, Ttk e . i
$dries, Draden | g smelting and foun- Gy e wd detenminiog whi improvenonts
! hygicue whicl hias P.rohlcms of industriad 1 be pecessary us new workings are ad
1, iich are typical to such operations vanced. : .

7" The s ddit
5 safety department, as already men. , |l‘“ .uh:muu to cutdrolled mwclimical vens
: ation, the Tollowing g . )
g mGoires were insti
st

&,

i toned, has

y Boned, has an adequately i i

2Wygicue section, h:ll;' c’. §ia‘.'cd industrial  gated 10 minimize the producii ]

I pipped fo remder Lo Lo it re the production of dust
B K Cily fUllllltll|ﬁ:

services to departments  havi
lalling under lh'h <|:t:cc'i“|;l) eving problemns 1. 100 p
< s Aty L er cent wet drilling wa 1
3 s i (L
m alt underground operations. toreed

.

Su¥

the grean
‘Therefore ev
carly indoctri
wf safely  oricntation
on-the-joly training ad constant The undergrond warkings,
wheir safety performance. controlled fire can have catas
Sufety rules are desiguad for the protee- seynences, have been suitably prplcctcd. ‘_:.",
tion of the workers, and their compliance (ective alarm sys“""s.("lc"d“ hghl—ﬂash!n(-A o Rl
is followed throngh by the man's supervisor and telephones) permit u['c ":;"“m w;mm:i_ o ue mine is comparatively dry.  \With
with the assistwce of the safety inspector. and :{‘:f‘da‘:":‘:::‘(“z‘r‘ :'n ::‘n:r:;‘:’c‘;“ Ll ! ‘,fl."g:‘ ::.':""400 miles of underground work- 2. All blusting oi development hedin
3 H . d . . H 3
Otlier controls which nard against acci- som ?-"b)'.lly "lc'm':;'o!’;k‘i'f_ 3?-0(” tous of ore per ;‘l"tl Illldcn"llllmg U.".":'li“"s is regulated l:u
dents and loss of production have been “drilling and blas -caviug method, plus the _"'),flld of the shift. This method alluws
established. Personnel assigned to transpor- Vaaily, produce -('I»\“lll}: of about 3.'()(,0 <hots :‘llliu.lcul time for the vomtilation to clear
yation are subjected to special safcty train- i éffcult to cm"':ﬁ ]'rolv'cllls which are as I'L‘ amospliere: of dust - gases betore
ing and required to pass annual  physical Cwiving operati at as those found in any the oncoming shift.
7). wtion in the workl 3. Waier foggers arc pliced in all devel
-

dieckups. This regulation com wiscs all loco- .
checkups .| rcg " cchers Prior to 1945, ou i opment  headi
motive engineers, cranemen, cranc litchers, Ut R -  mnying stages » r mine workers showed pmcnt wadings  and  undercutting opera-
hoistinen, drivers of motorized equipment, clc. nder _lcSl mnu;gns ';w.\ y et -irdy A ages o lung Bbrosis after rela tions.  Wides, is turned on prior 1o bl |il.
B X . . 2 X - Y it
cc. Critical  instaliations and equipment, scattered llerIlg|IU\|t Ao m;cs of wor mgv - ot l‘0rt periods of exposure.  Studics tn addition to reduecing dust concentrin Ih.
such as pressurc vessels, generators, hoilers,  #f€ evacuated in less than 0 minutes. R 1. o (.I:( by the medical department indi these foggers also dilute houmibal g ; (Ium'
. . . . R p: h avers - . 20 : Uses
crancs, shaft installations, cables, ctc. arce Iire control measures introduced in oo My, ro:“ l"" average exposure for g CiPMosives, allowing men e retur o 1
maintained under close control through peri-  uine comprise numerous features, such 3hdTe . ﬂi ““; worker to show definite x-ray working surface with a safer ¢ vl'l w e
odic inspections and recounnendations by our  freproofing of offices and SIOFaRes, installa ..‘;::s er silicosis was approximately 7 and 2 minimn of delay nvironment
Loss D’revention Engincering  Scction. tion of concrete and stecl sets in main adiv } 7 tlltl;v l;()()”mt time there were approsi- 1 In all nelking - I
. N R K men workt . : . N o aperalions
safety carrying power |ln€§,‘CUIIS'IT'\ICIIOII of ?mdth 3. hlor “l;novcr of zzrhllg wdergronmml. A piles are thoroeughly wet dawn ( ‘lc RUL I-
sectionalizing the mine h{ aisioned witl 0 men per year was  dispersion Lo avoid dasg
A * d, wi : [ T N -
.f; N th o very high compensition 5

“Mine Fire Procedures” have been
oped, and practice fire drills are held twice:
yearly, in order to determine the effective 3

armt Systems, familiarity of pere

ness of alarm
sonnel with escape Toulcs, isolation of thed
in cmergencis,

area, supervisor leadership
y 700 mes;

Qur principal goal is to creale n

aveeiansness of the |l(‘l‘.~(:lln(§l, so that they ;'I'(lllll(l shelters,
Streanons wderpgronnd  worle e iy
< whe
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technical assistance 1o all departmests fof
{he climination of liealth hazards. Surveys
are continually conducted to assure 1hat all
control measures provided for the climina-
tion of health hazards are adequately main-
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, etc. This section assists in
the design and control of proper maintenance
of air conditioning systems, temperaturc
control, illumination, and general ventilation
of industrial and non-industrial installations
throughout the property.

Modern technignes are being const
introduced  for the climination of occupa-
tional diseases. With the aid of onr medical
staff and the cooperation of all departments,
silicosis and other health hazards have been
practically cradicated from our operations.

Since year 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 companics
throughout Latin America. .

Since May 28, 1958, to December 11, 1964,
all departments of the company completed
three years and four months,
million man-hours of exposure and a pro-
duction of ncarly 40 million tons of ore

mined and processed without a fatality.

During the past five years the total plant
has operated with 2 frequency rate of ap-
proximately 5.00 per million man-hours of
exposure. The cost of compensations has
decreased by about 80 per cent in the 10-year '

perind 1931-1961.

\Vhen an cmerprise attains loto accident
and fatality frequencies, accompanied by con-
sictent reductions in the cost and the scverity
of industrial accidents, it is indicative of
good safety performance, and that no “sug-
gling of statistics” is cither utilized or neees-

sary. .

Such records, which rank among the best ;
in the metal mining world, indicate that
accidents can be prevented if there exists !

the right climate for t
d  bring about this climate. certai
factors were nccessary.

“The mast important and cffective of these
factors has been the acceplance by our man-2
agement of their responsibility in acrid_tﬁl"-;

£33

Mtitudes doces not gencrally permit the ox-
rensine nse of dust respirators. Howcver, in
ywlated eases where dust concenlrations war-
ant their nse, approved-ivpe pespirstors arc
provided and their use enforced.

Praden ore contains approximately 33 per
cent free silica. Early in 1946 we collecied
composite samples of the airhome dust from
both underground mining operations and the
crushing plant. Samples were forwarded to
the Industrial Hygiene Foundation of Amer-
ica, amd the United States Public Health
Service. These institutions were requesfed
o scpanite the samples into two-size frac-
s, aalyzing the minus S-micron portion
jor free stlica by the x-ray difiraction methyd.

Since 1946 dust samples are tuken at 2-
minute inteevals  per bone estabdished
control points through all active production
arcas. Dust counts are reporied in “parti les
i {ree silica under 5 microns per cubic fpet
of air,” on an 8-hour hasis. In addition, a
total of 86 control stalions werce csl:«l)lisilcd
the mine, where dust samples
readings are taken periodicplly

and airflow
for control purposes. Results are reported
ith reconmenda-

to the mine department wi
lions for maintaining dust concentrations
within permissible limits. Regular surveys
are conducted by technicians who are prop-
crly trained in modern sampling techninues,
micro-projection and dust counting.
Due to water shortage, it is necessary (o
crush dry our total tonmages. To control
the dust hazard at the crushing plant, four
wet-type Utah dust collectors of 35,000 c.i.an.
capacity cach, and one 25000 c.fan. air-
wmbler type dust coliector, have been in-
stalled.  These units requirc approximately
160 gallons of water per minute.  In order
to minimize water consumption, the shadge
from these collectors is run into a sctiling
tank, which pennits clarified water to be re-
circulated through the system. I'he quantiiy
of dust collccted carries sufficient copper to
pay for their power consumption. Monthly
srveys comprise the checking of air veloci-
tics, pressures and temperatures of all branch
lines at established coutrol points, and in
\bis manner we determine the efficiency of
these dust collecting systems.
All crushers, conveyors,
other dust-producing processes
aned Just counts are maintained helow
smaxinunm allowable limits.

antly

throughout

clevators n favorable
are enclosed,
the

S cnrtian extends

with over 56

heir climination. To}:

strated a good safety performance.

Hecting s i
supervisors from the maj
1 major depart-
: ments for advanced "
‘periods  rangin,

g from four to six
: These men are sttt

€ (Y
000492
. Ao g Industs y
provention, and their sustained suppd ;
i’ll:;'l'::f[dy p‘;ogram. They have tak
itiative, an made it known—i ) i
tin  terms—throughout alln r;::llk;mi‘ ﬁﬁ’ﬂ’l‘.".“"c"'““""' safety indoctdination of
organization. They have applicd the s : f\mrkws, condiiction of mectings, report writ-
oo ey i e e osme dng, e When these suen rrl;mu 1 "ft_‘
exccutive Al ”;cy ) the breve L:m f'f acci- arigimal depaciments, they wataradly .\.v'lu
iy exe l_hc c|il“‘;::::|.|g cfli- zelruug.inllucncc in behalf of <.'lfc:}”.:. i
waste and ohsolescence. ation of mdll:?l;.“" "-‘"[:h'"c' and hecome the uc(‘c“"ll“)'
e and ovsol nutltipliers of the safely ¢ B e
mkcn lh‘:: lsc:l(‘}:l:)““:)r;;:r;::, :Lau:;gmncm has  fellow S|I|lcrvi.~iu:s fu:h':\:{‘:“:: amonyg theie
in the phant. They rel Moo depetoent .
s Dhant, ey rely upon department
supcr;,iso; i ¢ in (urn rely upon scction
il""'mily)s‘( y assigning rcsln{nusil»ilily and
puthority) 'o carry out the policy set forth
o P mamgement. They are generouns in
cvclrry p;:l:.‘c if'or Igood pcrl"ontl:mcf:; however
el u“t. .‘.l the organization is made to
ol thi ‘s.n cly is o policy, not a convenience.
“-ul.-h(ls is not the fimal solution.  Safety’s |;I|f|::|(|.u-:“:‘rly o “Th"i;-"' o o
st cucmy is complacency, and we exer- ' ve wre constantly sriving o intro-
cise a helpful ecevetett e X¢ duce new  technigques, cqueipnse R
sulmr\'i:;ur's‘l:::nll':‘vl«»:"I‘(:-:‘s.v:-:(:“:'-l (l,“vc 1o ""‘:l' aids 1o our “JIh‘l)'lll."t~:I::‘-“::llll-l."“m ot
tocs.  Communications Pli:l)"“:\'l.:".‘i.l:l"l‘ lh-“r . We peatize that no detorse cver built wan
part in our safety program—each '\mil (m.“". impregnable against a wetl-phaed nlfcu\'i\‘.:"
man must be reached by pcrsonail every  and our entive resonrees ave geared o this
We discuss their problesns. and umi:(ll.l(l):;’ﬂ: cm_l. Our indusirial workers require umr:'
we resort to every Posdible opportuni: S; . geubdanice and more technical know-how than
motivate hcie hinking i eremort g‘); Itf |hc.unskillcd worker of ten years apgo. The
w‘éscm“s"css LR I creating ;ﬂ:c.;‘.cl) r:l!lhl tcchnol;)gic:nl wlvances in industry re-
e e J ... quire men o higher mentality rtier-
out a third rc«|||il:¢|:11cl::’:t')‘u'«;i¢:;fl;“;‘-ml e ot dc“:k’;:";l:l:::';;.
and trained supervisors ‘()ur I“:' oY :n‘l”-"." dustrial supervisors sud worhers we hie
',faincd in the basic t'un('l:uncnt.:llpcr;mwS e e i Ty e cver e
iraineclin the basie fundam Is of organiz- pable of satisfying the cver-incrcasimg le-
trolling, counscling, cte g(; i"numg. con-  mands of industry. Our training facilitics
oting,  connse c:;l:“”c . " HE ‘ :n prepure are also extended o inclinde fiseal snd sei-
the hasic resources of n;l operly whilizing  fiscal institutions, managers sonl techs
ronly. eficrs s of ﬂlll-qul¥lCll|. .\\’c from privafe companics, universities, techui
is the key-man for K(:llill(!“lll.li:::; {«;:I»::clw;‘lu cal amd public schools, cte. h "
::.in‘lllcdsol;c[orc his work gronp as a n-prcsunl(-:
five O c:::';nngcnu:nl, fnnnd transmits  dircc-
s % .isn one of his men by word amd
- ,c; . 'nul only a matter of what a
pervisor knows, but cliat he is uble to

Investigati i b
. ion accidents, i
: gation of accidents, fire control, in-

\\’c. ;IV;l'I| aurselves of all possible nuxdern
lcclu'urul wformation that can be utilized in
lh'c improvement of working cnviromenis
We are memhers of the National and |uu'r~.
American Safety councils, the Industrial fy
picte Foundition of America, the N'.clin )l
Fire Protection Association; we .\'ulnf.rilnc";‘u
uuwmcrons  periodicals and  have férmul a

As o result of this policy, o <alety pees-
prm T D Lavorable respeasse i the fickt
of industrisd cad pablic eclations, Foabe
more, by pioneering in the fichl of safeny
; we—-in stane respects-—have hecame a l;u;\.
impart to his men that really o t unto oursclves. The very ongamizations and
safety as well as in productior y“‘)"!"s o ailicials assigned to contrab the com I :
mately responsible  for  the ‘;um:';f "“'}, of safety aml industriad bygicne cud:;“:::-j
Pn'rfommnf,t‘ of the warkers. No one ;s (j"-:'.‘ vepadations, offen vequest one assistunce

i | . . 1 . . 2
sidered for promotion wiless he has demon- fouk s for connsel ol guidiance

At Braden, aceidents and occupationl i
cases fuve been gecatly redoced Higog, »‘h
proper applicition of a few basic princi :
of human cngincering, the nm,u:r:ui..”I.L?
the employces, and the hanest desire of 1“.
managenment 1o make ndastry o safer ~IK
(o wark awd 1o live Hlace

Our company has adopted a policy of se-

safety training, for

taught accident  statistics
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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-
lorcement.

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 sccnls that so much
emphasis has been placed ‘on approaches
which minimize one of the most disagreeable
duties 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-
able.

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

Lubricant Additivcs

them, that we don't notice how often they rican
Anti-oxidants

are not followed. Maybe we spend so mud

time trying to understand our people, that l)ftlcrgcms
we don't have cnough titne left to corred! Dispersants
Pour point depressants

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 pubilicized safely vules i most person

VI improvers
Anti-foam agents
Anti-wear agents
Auti-chatier apents
Anti-rust tigents

ucl files.
I am well aware that reprimands of thic Alllls.cpttcs
. Tackiness agents
nature can be run into the ground rathe -
! , Thickeners
easily, but wouldn't more of them have
. ] Odorants
benehicial affect on the safety programly. Coloring agent
Wouldn't they bring home to everyone th - "E agents
Emulsifiers

management is seriously concerned about the]:
problem of wnsafe acts? Until sociologiss] .
and psychologists have discovered mornt
about why humans behave the way they &f <
and, more important, until all of us in ma
agement become competent sociologists gl
psychologists, we must continue to rely @
the older forms of enforcement—one o
which is the reprimand, written or othe
wise,

Traflic authorities obviously believe the
stricter cnforcement cuts down  accideoy
and they have a mass of cvidence to prow
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 wilh the same cansalive agent—peopk

Motor Fucl dditives
Anti-knock agents
Anti-oxidants

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

Coloring agents

N

Jet Fuel Additives
Anti-oxidats

Metal deactivators
Corrosion inhibitors

Diesel I'ucl Additives
Cetane number improvers
* Stabilizers

Corrosion inhibitors

SAFE HANDLING OF ADDITIVES IN THE
PETROLEUM BUSINESS

By WILLIAM S. WOOD
Safety Engineer, Rescarch & Development Div,, Sun Qil Co., Marcus Hook, P

Additives are heing used increasingly in
many cveryday canunoditics such as hread,
toothpaste, steel and plastics.  Uswoally 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

Odor miasking agents

Heating Odl Additives

Combustion improvers

. Dispersants N
. Stabilizers

Corrasion inhibitors

Metal deactivators

Ash modifiers

very rapid.  Some heavy duty lubri
comtain 20 per cent additive, and a o
estimate of ammal consumplion was IZ
lion pounds for the mduslry

lncl nud y(.l lnILrh re s Iullu a5 pos-
We . with production. A logical scquence
A‘amomph..lung this objective would be as

% malerial,

! i Section

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 dimmine
T'ricresyl phosphate
Disalicykal ethylenedinmine
tsopropyl alcohol

Light Jube oil
Organic dycs

2.
Lj}
N
-

2 cavitomentat

2. Prowvide

the tecessary
conditions,

3o Provide the neces<oy protective equip-
el

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

The anmabiliny hazaned of an additive is
inferred from sl point, vapor pressuse
Hanmuhle lits, jguition temperature, Waler
solubility, cte, The familiir precantions ysed

7
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{
with putrolemn products of similve physical
racteristics are to be used where ap-
Sonding, submerged dischirge, and
by pumping prevent baiklup of i
clectricity charges, Class T Granp D) wining
way be necessary. Good ventilation way be
nceded 1o prevent explosive concentritions

i

ol vapor.

Adequate fire extinguishers should be pro-
vided. The extinguishing agent mast be effec-
tive and not react with the burning addidive
or form toxic gases. Highly reactive mate-
rials such as peroxides and nitrates must' be
stored anel handled carefully to protect from
heating, fire exposure or shock. The cor-
rasive action of an additive may dictate
frequent inspections and careful maintenapice
of lines, pumps, valves, cte.  1’reparation
mast be made to clean up cffectively dny

wpills of corrosive or otherwise hazardous
[T

materil.

The toxic bazard of additives may he con-
adered in relation to their maodes of cotry
nto the body.

Ingestion—Swallowing
Inhalation—Vapors, mists, dusls
Skin ahsorption—Systemic poisoning, di-
rect or through clothing
Skin irritation—
I'rimary irvitation
Sensitizing action
Sources of information on the hazardous
properties of specitic additives may e el
ily available, or wnot, depending upon how
new or well-known the product is, whether
the identity or composition is disclosed, and
what the veador has done lo determine
toxicity and other propertics.

\Vhen the composition is known to be a
fairly commmon material, the existing litera-
ture will usually yickl most of the needed
information. Sometimes, characleristics can
be assmned on the basis of simiiarity o
more f{amiliar compounds. Sources of in-
formation on materials in this calegory: in-
clude:

Sax, Dangerous Properties of Industrial
Materials

NFPPA Handbook of LFire Proteciion &
Codes

Patty, Tndustrial Hygicne & Toxicology
andd other Texts

Industrinl Hygiene Digesi

Endusteiad Medicine & Sureery and other
Journals

A Sheets of Manalacturing Chemists
Ass'u,

National Sadety Council

Americia 'etvolewm Institute
Amserican Iudusteial Hygiene Ass’n,

1)

Informution on the bazards and recom-
meundations for haadling can uswally he ob-

tained from the vendor. Often the descrips f
tive brochure or the label on the package -
An inquiry dirccted

will serve adequatcly.
to the vendor may or wmay not clicit the
desired data. A standard questionmaire has’
a fair chance of obfaining the maximum
of nseful information. Such a questionnaire
conld be submitted 1o the vendor's technical -
representative when a product is dirst dis-
cussed with ) & D or purchasing depart-
ment people.

Some of the farger sanufacturers nwain-
tin foxicological laboratories to study new
products before marketing ; others have such
studies done for them by consultants. Ocea- .
sionally one receives only a briel letter
stating that the product has been manufac-'i
tured by them for 20 ycars without any.,

difficulty. This may be more reassuring than ’\F

is justihed. 1t may be necessary for the user |
of an additive to make tests or have tests
made by a consulting laboratory in order to-
be certain of the characteristics of a pro-:
posed material. QOccasionally an sulditive will -

luwve fwee
agency such as the U. S, Dept. of Agricd- .

ture. Increasing use of industrinl hygienists ;
shows the best approach to collection and
interpretation of such data. ;

Ingestion of additives is perliaps the most
casily controlled in a plant situation. How-
cver, [atlure to wash an additive {rom the’
lands before cating, chewing gum or usiog §
tobacco can result in a sizable oral intake.
over a period of time. Insistence on ordinarg ;
cleanliness shonld he effective in most cases’;
Provision of an cating place separate from!
the working location .would he very helpful,

: 4 Enclose the nE-~respirators
i masks, ctc.

Comttimnens Wernding devices, applicab
C e senle uee of an whlitive, ecuah
uerbors o aveid phivsical contact, from the
time @ ik car or rrack s wloaded il
lhc.ﬁmshcnl, diluted product is '
testing. Obwvions examples :|rc: TEI
dlivg and moray oil additive |i|('ll(|il;l(‘

w previsusly approved by o reeliable :f)

Suiller <eale blends e nude I
amd (r or smaller .
quently involved.
to the atmospliere
must he kept
Fation,

‘ tch-wise
contabiers are fre-
Heve the additive is upen
and, il toxic, the vipor
Asale level, usually by venti-
- vnp{\'lru’luo:nc;q-:lnilnliml. produces much
. and kst {han air apitai
lw temperatures reduce
mls‘ for determining the
oxtc substance i (he amosphere may he
snnp'lc‘ and steaight forward or llu:\: ‘nr"i
-:; diflicult wnd wnreliable. llere the s;'r\'ix"(")s'
iuv:h::l):;:-‘_'u“" industrial Ivgienist conld he

Where it is

IS

; . and
visporization. Meth-
concestration of a

e Ve mpassible to keep the con-
_s:lfllr.llllon of @ 1oxic vapor below a kuown
mue l:.\'cl, adequate respitatory  prolection
maslbcc worn by the exposed men. These
. y be any of the following depending npon
- the nature of the contuminant :

Dust respirator .

(..lu‘nurul cartridge respicatoy

Gas mask
: Hose mask

Air line respiriteor

Sebf comtained breathing wpparatus

A few amderials, used

in preventing ingestion. i
Inhialation of toxic materials can be pres;]
vented by one of three hasic alternatives: |

1. Enclose the material—hy closed sy
,
oAl

tens, ventilated covers, cle.
H]

conddensation, absorption.

. . LRI
Remove the toxicant--hy \'Cllllla'lllc'\"

as additives i
oy, < be ssurbed through l_hc skin
e RENDNCS o canse sysiemice thun-
cage. The outstnding e mnplc‘is TEL, I
- ullnqs which migli he nsed are ||ilr«»l;(';;701|-
- and is homobogs, amines, phenos, r:n'lmn-\l\'L
) orgamie and dneorpeanic salis of lead sanl ntiu-?
metals, and tri-orthacresyl plhiosphiate. Py
Sdetion fram this hazard i;x »r‘c-
oventing contiet with the skin and prnvi(‘lin-
;__'fnr mncdinge removal i cnse of :I(‘l‘ill('lll‘&'
i conl:u‘l: Rubber  ploves aul adegquate r\“:'
- Protection are minimom i any case The
h:uar_«l of  contaminated \‘lnlhillg |.<' ost
“eflectively controlied if i is fornished and
:humlcrcd by the emplover, . ‘

©pelrolenin, can be

consgers

Barrier creawms cun ret
ot shonld sop 1

ard skin absorprion
e subistitated for Proteciine
Rubber or neoprene faotwenr
these nuderials are lilely

. dothing,
needed i

I

to hie

0 O O 4 f/. 5 l'«‘lkéﬁrmu Section

;]:‘!‘l[g:gl onthe Hoor,
-,;:’llt’l!ll;_‘ he docated i the

H
I lm-q.‘,.—éq\ showers

§ imncilinge area. Ho
4 \‘f\..\"'(’-r?. proger solvents m;l vluge  or
yehiorgs e mecded vhose Ly .ih-. dase of accg-

dental contaer, A neddicad -"'u‘rl\-up shonld
fellow o il nvolvime an apgrecndile sk
arcis Many ol the nideri e
o wot

reaction,

abs it this categeny

e ahie shin or canse e surface

Fhese profecin g
otify

; Beasares st iachade s
me doing the blesbing o Bzandliny
operations, b also meintenanee nicn npvu‘:
me ap o otherwise workimg on the lines or
cqugment. They will - particabasly ruI; -'
able aod iy nog e ~uhlicicntiy ;ll‘lll'!‘('ri
ol the Ao Fhe probbens of oin .
tion as by Fn e gaost ) -

for 1]

-
fostrien and s

" several reasens the wost ditiiculy o
voulle, Ve CAPericneed dernitologist s
olien umbde 1o distinginish between Jn‘l iu.-
rfns L comtact and an exposure oulside the

workimg civiromimen. Somne peaple e es-
li‘vuull,\' sensitive fo miterials tliag willt lrn‘"
no eltect an athiers. Sensitivity fo petiol ~.u .
products alane is wot COon, e

Primary irviguns wre those
monly cause a dernuditis afier
tact. Acids, alkalis, nnines, cie.
sh(.vrl contact while less active
re prolonged cantact 1o 1
elfet. Somne seusitiziog sents ;
RIS skin but capable of praducing dermn-
s g few suseeptibile individuads lullu\.\'-
faye r«‘]tn':ill-ol Conlacts over o loige period of
e, Sensitization ci show up abtler years
of contict. Pae irsitionts, such as alkalis ZI‘IIII‘
anes can cse peroioent dinaige very
rapidly and require particular attention,

which  con-
a single con-
require ondy
waterials re-
R TPy I |
SO0 N s

li:trr?l'r reams are of  some
prodecting the skin yeins nost
Contral of expusnre,
sl clethiness,

bennetiy

ierit;
: goend heseboeping, pee.
Frequent washing,  ddaily
showers, and frequent clisnges of rlnlllin;;
are amost effechive in reducimg dermatinis
I\'ulul.vrr wloves nd goggeles of ot e
;q'qlu‘r('ll \\'-Iu-nAslr'nnu chemicals wre invabved
lousekeeping in the work arci, proper s{or-
e, rood  cquipment  maintenanee goad
lghting, and gond ventibidion e ‘ZI” -
portion factors  in preventing
Provision of  peund sutitary
nsg,

Cotie e

dermatinis,

facilitics i a

| rning n[ \ll[l('l'\i.\lll'\_ aperidor s, e
personmel,

with feas.

ranee anens Tiborers, Lluatons
and athers aving peossible Gt
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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.
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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?
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.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
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make their working place safe. The flirst
imiportant toul is the commitfee set up. We
have a general safely commitier, consisting
of top management people, which develops
podicics and devises ways to carry these to
cuccessinl conclusion.  All policies must be
cleared throngli this commitice. There are
five sub-committees in the ficld to support
the general safety committee. Pulicies are
vouted through each of these, and they are
capected 10 find ways to implement them,
The same policies become directives (€ the
lhine organization.

Investigation is one of the most impoftant
tools any utility has to reduce injuries. At
she district we investigate every accident ghat
involved an ijury requiring medical atten-
v, We also investigate every antombhile
aceident, regardless of extent of damagd. In
both 1ypes of investigation, the personl\\-ho
hael the accident mects with his foremap or
immediate supervisor; two or three other
employees are alzo cabled in. These peuple
constitute a stiddy group, whose purpose is
o determine the cse of the accident;and
reconmend @ way to prevent similar acci-
Jemts in the future. All the persons present
e the report, which is transmitted through
e sbivieion chanuels and then 1o the safety
Wt Action is taken as vepural, by the
Various Supervisors.

Inspection is made by a field inspector for
whe salety unit, by safcly commitiee mem-
hers and by the foremen amd supervisors.
The latter are constantly being stimulated
jor safety throngh staff meetings, writlen
information from the safety unit, and com-
mittees. The entire responsibility for safety
i~ a functieon of the line organization. The
wiicty unit only assists them, by furnishing
e mechanics of investigation,  statistics,
fraining chasses, and forms of recognition.

Recopnition s aecomplishad in several
wivs, Whenever an individual  invents a
afery device, it is displiaved and discnssed

R

: OrriCERS OF THE

i conmittee and in the division that has * iy
i special interest in it. A board of direc- , PUBLIC UT'LIT'ES SECTION
NATIONAL SAFETY COUNCIL 1962-63

tor's award is given to any sizable unit : g
which achiecves one year without a lost time "8
accident. These awards are prescated at the
peneril safety committee meeting by a mem- 3
her of the board of directors. FThe award |
is then displayed in the scction receiving it. ; §

Gc'tf!f(ll Chairman— Enior,
ington, D, C,

. . . . Dun safety Fngei
Sualler units” achievements are recognized | Ak, Safety Enginecr, P'otom

by use of the Natiomal Safety Council's
Storm Flag. Whenever 1,000 days wi(hou(&:
a lost time accident arc achicved, the unit'® &
receives a flag with their scction name and:¢i2
1,000 days stamped on it. Fach time an b
additional 1,000 days is achieved, they re-
ceive mmother flag. Extensive use is made of A3 :: -
the National Salety Council's Award of Ji R % Secretary— 12, R Puinrerg
Vonor. Whenever we receive one of these s ‘,‘E‘ ) v,
the entire district is notified, the newspapers 8@ i3 X

are notified, and the award is physically' . fﬂ;:.ram Committece—Sanue. McKay,

displayed in every section at he District ong& @<, one (.to. of Pennsylvania, Philadchlhi Pa: W, w W

a scheduled basis,  Finally, we have theig .%ﬁ"wmﬁ"“’"s)- Plant Supervisor-Salety, The Chesar ?‘i:"“f‘ml: (Viee Chairsan - Com-
American Water Works Association's awand i’ ":sl::}:"_:::' ll":;lfz'; S“' —‘; L"(‘;ENZ (Vicc. Chairnun- < (:t-:‘rif;)‘\‘ml-,::!‘:;mm"2'.';."'"'"" Co,
8- g blic Service Co., Has PR o Atanager of Safety, North-
RS- Gas), Safety Engi ( womond, Ind.; | Westey S Tt vth
Education is accomplished through regul ‘% % (Vice Chainimf;-n\‘i::lc::i' }\’;:::';‘:4::2213 Electric Co, I'hilﬂllcll)lli:.M;:::: (l\l"c‘l‘)_(’llhll,l\:;‘lta(:;

iscussions al s actices on the jobdRIR%% C . . i & Gen. Mgr., Gary- " . . :
discussions alout safe practices 10% 25 C F. Stamey, Safery Coordinator, Genersl “I l.'lw) “0~IM" Water Covp, Gary, Tnd ;
o] ) Wt Telephone Co. of Florida, ll‘.’lllllm‘ i -

hetween the foremen with his men. Pipeline %3
MMechnical Publicati . .
ubiscations Commitice- 15, M. Cpase

conlerences supply material for the [ou::‘-

to use. Classes ave held for furcmen 3 thons ( i .

supervisors.  New employces are contacied B Ul‘i,:;::)m"é lmbllc‘ Service Co, Ruthwd, Vt.; S, T (I::'::n‘.v'fln..u).rh:ch:-(y. Divecior,

by the safety wnil, which checks their driv} Ak Hussy “\;?'3' 5"I’$rwsor, Carolina Telephone & 'l’clc?;ml(\"cc Chairm
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are the ondy way lo control injuries. The
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dues matier, an attitude that will reflect back
on our own crews. H we let these jobs lag
indefinitely, perhaps forgetting them, we arc
destroying the desired attitude, creating in
its place a futile “what’s the use?” mood.
Now we come to my real pitch. 16 we
arc to help on these pioblems, we must
know first that a problem|exists, and second
we must know the degree of importance at-
tached to the problem. The operating de-

partmcnts arc the only ones able to furnish °

this information with any rcal degree of
acenracy. 1 would like o interposc here
the fact that in talking |of departments, 1
am really talking of the kupervisors in that
department.  Jobhs arc dong hy warkmen, but
it is the foremen, the touf, bosses, the super-
intendents, that get things donc. At least,
that is the way it should ‘be.

Say and do what we will about safcty,
production is the final coal.  Fven safely
must be weighed with this in 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 channel for
originating work, getting it done, or follow-
ing up on it. Dut, 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 safety 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
afety, and it was the proper thing to do.
But he waould ask then and several times a
day thereafter, when we wonld get fo the
convenicnce jtem, but no further mention
would be made of the safety item. Which
job has he indicated to be the most im-
portant? Which job gets the highest pri-
ority? Obviousiy, the one he keeps pushing
—the one he shows the most interest in—the
convenience iten.

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

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

and do investigate and form our own opin
of urgency—an opinion which may, or
nat, be correct. The problem is much w
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
mediate supervisor with a certainty that
prablem will be considered and correcty
action taken where possible. This is a g
il workers are to fecl that safety is wor
while, that it does mean something. Othd
wise, a real “what’s the use?” attitude {
velops.

But, it is so casy for a supervisor to (4
it aside, to tell the man to take it up w
the safety supervisor, or have it reported
the safety committec. In other words, g
the man the okl run-around, pass the b
After abl, it is so much casier to let somd

dproximately S5 jobs involving 3’

we had never heard of until b,
the committee.

Passing a job to the safcty committee is
‘bul one way to side-step it. There are other
Lways to avoid responsibility, but however it

wis done, it damages the safety cffort of he

mill. It is damaging to my sclfish interests,
the safety of the maintenance crews.

Safety is considered so important that we
have safety supervisors, safely commitices,
departmental meetings, and what-have-you.
A lot of people get involved, and properly so.
But it does make it so cusy to pass the
buclf, to slide out from under, to let John
do it, unless a great deal of care is taken.
'The men on the job, the immediate super-
visor and his superintendent :ire the ones
most familiar with the arex and its proh-
lems. Theirs is the respousibifity for origi-

clse o it 4
There is a direct channel for getting v
types of work done. Use it for safety
also, instead of letting ideas be ba
aronnd, passed back and forth, lost, dro
or avoided by ail the roundabout cvad
tactics that sheer laziness and unwillings
10 assume responsibility can bring up.
We have a safety committee compof

nating action and follow-up on matters afl-
fecling production.  Aud theirs must be the
sesponsibility for originating action on the
normal safety items. And, usually they
should go through the same direct pro-
cedures and actions 1hat they would to oh-
flain routine repairs.

The 90 per cent of safety 1 mentioned as

being represcntcd by attitude is fostered only
by creating an atinosphere of safety. At al-

of representatives of the hourly men fi
cach major department and a salaried
resentative of each department. The
wittee meets once a month to discuss dil
problems, amd problems on which
scom to he no action. It's a good cow
tee, and docs quite a bit for morale. |
cently looked over the notes of last
mectings—78 items had been brought up
ing the yow 72 had heen corrected,
were being worked on, and the other f
were too recent to have been starled.

Statistically, that appeared exccllent,
in reviewing the jobs themselves, a
picture appeared. On at least two occad
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 itcms represented
visory failures.

Unfortunately, maintenance had its %

of failures, too. Even so, there wexfever again

most any mill with a good safety record,
.salefy can be almost felt by a stranger comn-
ing inlo the mill. It seems to be part of the
almosphere.

One definition Webster gives [or atsios-
phere is, “A surrounding or pervading in-
Ruence.” “I'his dehnition describes our de-
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sires very well. To keefy a high level in o
safety attitude, we nmst Surround our preaple

yammme—scaavith the kuowledge thit we arce interested

in safety. We want™ WMhaghts of safery to
pervide, to spread throughont  all  their
thoughits and labits. 1f we can create this
atmosphere of safety, we will have a sale
plnt. By lack of proper attention 1o the
ten per cent of safety represented by (e
physical features, we can desiray this at-
muosphere aml the other M per cent of safcry.

Now, if I have created the impression that
I think maintenance departments are gouod,
above the average depuertinents, it was -
canse 1 wanted (o create that impression
l.f you check thoroughly, you will probaddy
Sind that it is true in vour own mill, Ner.

mally, ours is the job having the greatest
exposure to hazard. Yet, in our mill, in
terms of frequency rate, the maimlenance

depactinent ranks witle the best. We luve
accmmnlated as mach as 550,000 niabionn s
between disabling injuries. As [ar as | know,
no other single department within our wmill
has approached that.

That our mill is not unique in this maltee
is witnessed by the comments | liave heard
more than one safely director make to the
cflect that maintenance wwst lead the way
to amy eflective safety program. ’

We of mainteince are not only willing
to help, but sclfishly cager 10 do so. Bt o
do so clhciently, we must konow first thiu
someone has a preoblem, and sceond we must
know how importiut that problens is con.
sidered to be, so that it can 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, Ohior ¢ Babeock &

»:!]:'IC chemical recovery boiler has become
an indispensable part of modern Kraft pulp
'mills. The recovery unit reclaims over 90
per cent of the chemicals vsed for cooking
wood chips so that the reprocessed chiemicals
an be returned 10 the digesters ard ried

Tke recliirmed Lo

teas

pressure steam from burning the waste black
!uqnnor can be used 1o generate approximately
30 per cent of the power requirements of
the mill. The low pres<ure steam discharye
from the back prescuce turbines will sup;.l\
A ximatel .

cent ot
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ing the liguor. The disc or cascade evapo-
vator was developed and installed after the
waste-heat builer and wtilized the heat in the
wiises Jeaving the waste-heat hoiler to fur-
ther vencentrate the black Tipuor helore in-
troduction to the rotary kibn,

The Murray Waern unit, introduced about
1930, substituted a water-cooled smelter in
the place of the refractory smelier previously ;
used in order’ to overcowme the refractory )
maintenance ditficulties.  Llimination of the-*
rotary drier or kiln in the Ross-Wagner
unit, st about the same time, was the firs
step leading to the development of the mod
ern recovery unit with its stationary furnace.
The principal component of the Ross-Wagner. 4§
wit was a vertical, cylindrical, stationaty,
refractory furmace. The liquor, at abou
55 per cent solids contem, atomized with 7§
compressed air, was introduced through lhc;:‘ﬁ
roof of the furnace and directed downward’
toward the furnuce floor or hearth.

This unit was significant since it demon-?
striated the principle that all the sleps o
the recovery incineration process could be®.
accomplished in a siugle stationary furnace. !
However, refractory maintenance was llixh\‘,;,'
and combustion conditions on the hearth’;
were unstable and subject to frequent black-3gt
onts requiring excessive amounts of auxil:ES
jary fuel to maintain the process which ref%
sulted in low chemical recovery efficiency;

In the Babcock & Wilcox-Tomlinson uniif
introduced in 1936, the advantages of ‘they;
Ross-Wagner unit were retained, but thel ‘
were scveral important changes designed log;
climinate the diflicultics noted. Refractory})
maintenance was climinated by the use of 2
water-cooled stationary furnace and a walgrfg_
cooled (lue connection from the furnace to
the waste-heat boiler. To overcome the us
stable furnace condition, the liquor way
sprayed onto the walls of the furnace, whefe:
it was cssentially dehydrated and remained’
until its thickness and weight were sufficiet]

The incineration of these waste black
liquors makes its nnnecessary o discharge
them and pollnte the streams. Modern pre-
cipitdors and  scrubbers  clean most con-
Lamisating  mederial  from the e gases
Lefore they are discharged 1o the atmos-
phere, therchy minimizing air potlutiop. Be-
cause chemical recovery reduces the net cost
of pulp, paper, and other related products,
it is attractive cconomically. The amm of
today's modern recovery units is to operate
as ceonomically ad as safely as possible.

We cannot expect an installation ti have
all these rewards without encountering: prob-
lems and hazards. The history of the de-
velopment of modern day chemical rekovery
hoilers, from the first refractory smcliers
fed with char formed in a rotary kilni docu-
ments the hazardous problems which have
heen encauntered and overcome. [

Recovery of chemicals in the carly use
of the Kraft process consisted of drying
and roastiug the waste liquor in a rotary
Kiln until a char was obtained. This clar,
or se-called black ash, contained the non-
volatile portion of the constituents dissolved
from the wood in addition to the inorganic
chemicals of the original couking liquor, and
when discharged from the rotary kiln, was
wsed us the fuel in a refractory smclter. The
hot gases from the smelter were directed
back through the rotury kiln where they
dried and roasted the incoming waste liguor,
making the process self-sustaining.

A reducing condition was waintained in
the fuel or char bed of the smelter, and as
the organic constituents hurned away, the
inorganic ash was chemically smelted, re-
duced, and tapped from the smeller i a
molien state. The only heat utilized by this
cquipment was that which was ncedud 10
evaporate the moisture from the weak black
liquor fed to the kiln and convert it ino
char,

Several pieces of equipment have been
added to perform additional functions and
contribute 1o the ecconony, cfliciency, or
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 eflect evaporators to deliver the
waste liquor at higher solids content to the
rotary kiln reduced the hieat loss in c(zaporal»
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Lied below.

The spray nozzle directed at the fumace,
walls was oscillated, continuously deposith
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, an
of considerable importance, the anultf}d
oscillation of the spray was adjusiable; x

s
&
~:;‘t'.or char and waler, can create an explosion
>5*'luma 1 i i

o ce. In the dissolving tank the reaction
- Letween smelt and water must be controlled

4
.t;:_
B
K 4 .
.-and damage 10 equipment,

4

¥

7 the smclt stream is brok
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the operator iififf 1iise nmiore or less wall
area for dryin B}:e liquor, depending upon
Us water con®at . Fhis “spraying method
. stabilized combustion conditions on the
hC?ll‘(.ll, reducing the frequency of black-outs,
and increased the efficiency of chemical re-
covery.

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

‘coolcd furnace, eliminating the high mainte-
_pance of refractory, and to establish stable
[umace conditions with the relatively weak
“liquor available from the multiple effect
evaporators of that day. The introduction

~- of this type unit led 10 rapid developrients

in the efficiency of chemical and heat re-
_covery from the furnace.

There ha_vc been many additional refine-
:E'c““’ to improve Kraft recovery mits.
.Economized, ste coil air heaters, gas wir

L hale . (3 .
. rs, electrostalic precipttators,  veuturt

¢vaporator-scrubbers, cyclone evaporitors,
low level heat savers, demisters for vcul'
stacks on smelt dissolving tunks, and various
:,ollvcr picces of equipment have been added
10 do the required job in a better mamer.
, One parlicular type of hazard that is
founq only in recovery boiler operation, the
reaction between molten smelt and water

{3

hazard in the dissolving tank and in the

-,-"’ dissipating the cnergies in a larmless
cmanner. At other points in the system

jf; proper, design and operation must be estab-
#lished to prevent smelt and water or char

b Lo
::I water from coming in contact with cach
er.

1,
X The smcht dissolving tank area is one
where controlled smiclt water reaction must
be attained to prevem injurics to pcrsonuﬂ
: | Thermad a
chemical energies are released sudidenly Wllt.:l'
the molten smelt comes in contact with the
weak green liyuor. In the carly developent
i stages, Iaclf of shauter jets, inadequate vent-
mg, a_nfl insufficient agitation resulted in
y violent smelt dissolving tank explo-

008 which resulted not only in serious

Méxs o the equipment but,. in many
RQses, injury to operating personnel.

«Explosions of this kind can be prevented
e up inlo sinall

€

b

'lp and Paper Section
A
purlic_lcs'bclorc penetrating the liquid sur-
face m-‘ihc smelt dissolving tank and if the
green liduor in the dissolving tank is kept
tharoughly agitaed. On present day  re-
vovery units, steun slutfer jeis and green
lignor  recirculating  sprays  break up the
s'mc'lt stream before it is submerged in the
liquid and a propeller type agitator keeps
the ﬂlfid in the dissolving tank moving. The
tank is vented to atmosphere 1o eliminate
any explosive gases.

As Y safety feature in this area, the smcl
s!mllctmg equipment is designed with con-
sudcn:ablc excess capacity over that normally
required. Steam jets and liquor sprays to
cover a wide flow arca are backed up with
auxiliney nozzles and reserve steam pres-
sure. This reserve shattering capacity is re-
quired when upset operating  conditions of
the Tecovery boiler cause the smelt flow to
l-'c irregular, for smiclt flow riates several
limes the normal quantity can be experi-
cnced.

.\Vhilc the shattering  equipment is  de-
signed  {or abnormal conditions, the most
cﬂccliyc way o provide safety is in propc.r
aperation by climinating smelt spout plug-
gage and the heavy rushes of smelt which
follow. Recovery boiler burning techniques
hluck tiquor fuel preparation systems, nni('
coutrols and instruments have been improved
so that operating conditions can be expected
to be quite steady and the smelt discharge to
flow at an even rate. These improvements
In:.\vc practically eliminated the incidence of
dissolving  tank  explosions  which  were
formerly quite numerous.

In spite of these improvements in enuip-
ment awd operation, there may he times
when, ws a result of poor opermting pro-
vedures, the smelt spout will begin 1o close
oll. Preventative action to be taken is as
follows :

. Allow suflicient time to burn the bed
(luv'vn properly during rouwtine shutdown
periods. The bed near the smelt  spouts
should be burned down below the smels
spout openings and accunulations of smeh
and ash that fall from the npper screen
lll!)cs or furnace should be melted also. 1§
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 restavting the anit,
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2. Operating a recovery boiler with black
liguor concentrations which are too low can
reduce bed temperture ik cause the smclt
spout 10 frecze over. The proper per cent
solids in the black ligwor 10 the furnace can
he maintained by correct operation of the
evaporators and other auxiliary equibment.

J. The amount of combustible mpterial
vemaining in the clue when it falls o the
bed G be conteolled by proper Bliwk tiguor
spray adjustments and primary and sccond-
ary air and tertiary air distribution. Proper
adjustment of primary air flow the
vicinity of the smelt spouts will plomote
steady smelt flow. l

4. Periodic cleaning of chilled smeh from
the smelt spout is required 10 miintain
steady smelt flow. b

Proper design and operation of the watcr-
cooled smelt spout must be cstablished to
prevent smclt water reaction. Frequgnt re-
plicements 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
smele spot allows the couling walter to mix
with stream of smelt and the splantering
caused by the reaction can injure nearby
people. The chifling effect can alsa cause
pluggage of the spout, resutting in abnormal
tflows from the other spout. This problem
cm be entirely climinated by installing a0 re-
circulating condeusate system as the cooling
water supply Excellent results have Iucu
achieved in this manner.

The failure of a furmace (ube of a Kraflt
chemical recovery unit must be avoided as
it may become a serious hazard. 1 the water
from the leaking tube comes in contact in-
timately with the smelt, an explosion ;can
occur. It if comes in contact with the hot
char bed, explosive gas cin be generuted.
All furnace wall tube failures do not result
in explosions, but nevertheless, il is of major
concarn whein & tibe ok iz wotad da ¢t
area,

The common cause of farnace 1abe fail-
ures is scale formation on the inside of the
tube. The hmportance of maitaining ;,uml
butler water comditions comat be str
too much. This hmportance increases as.the
chemical recovery umits are designed for
higher temperatures and pressires. .

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

dirccied across burning char and! molien
i

smielt wt a tube can cause cxtremely:
hicat inpuil rates which can elevate’
temperatures so it wastage of mcul
occur. This blowtorch action if con
for some time at a given poml may '_1
tube wastage to the point of failure. Thergs
fore, if the rule, “Never fix the Izn(t
posmot ; al\vnys lold it by hand and
* is observed, there should (Q

it moving,
danger of tabe diamage when air lances
used Lo clear ports which Jutve been b
out.

Pluggage of the smeil spouts or the
mation of smelt ledges on” furnace
somclimes require manual probing with yikg
to open the smelt spout or knock dow jﬂ
ledige, When this procedure is required:es
treme care should be used so that the;
nmace wall tubes are not damaged. !

Molten smelt is forined in the .fof
during the process of incinera(ing"«"'
yanic substances in the black liquor.iJ
smelt consists of approximately 25 yu\
sodium sulfide and 75 per cent sodi
bonate. We have discussed the haur“ !
waler spraying on smelt in the for 08
however, keeping the accumulation of
wmelt in the furnace to a mlnunum.u
a safety feature of design.

A recovery furnace designed wilh 2 gl
ing floar so that the smelt is dischargeld
the dissolving tank from the recovery &
as svon s it is formed minimizes this o
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 1
lottom and lower side wall must be GeiA%
sealed in order to prevent smelt fron
m;, out between the tubes.

Farly mocdel water-cooled lurnacel,‘
ing upon a very thick layer of refi
lining inside the furnace to form the
against smelt flow, used the tubes maiclif
reinforcement and as a form. Pin'
welded to the pressure parts of the famgel
were added to hold the refractory .....
more securcly in place and to ext
life of the refractory hy lnwcrm[l“
pevadure. Chill plates were later bulll‘
outside tangent of tubes in an atlomly ol
freeze molten smelt  which ml;ht ‘J‘,,
through the refractory. ',.

The trend has been steudily toward1
metal usage as a posilive seal zgams‘t,“

Matl
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on the furnace side to protect the
from wastage in the sulfur reducing
here of the lower furnace. Flat studs
added at the centerline of the tube and
e ends of studs welded together. In addi-
!l steel plate membrane is welded be-
e fubes, making a solid m,hl wekided
ion all the way to the primiry air
Sevel.
i construction is a positive metal seal
gt the flow of smelt. The joints of the
to the floor are also wclded tight and
jeonstruction has climinated leakage
Fthe floor. The transition 1o a com-
-sealed metal bottom has wow been
pplcted and the only path for the smelt
3 xﬂo‘v is out the spout. Smelt leakage,
\ns once a common occurrence in

ly nonexistent on the modern re-
wnits. In addition, wheu extensive re-

live- in recovery units. Multiple jet
did not dislodge hard deposits and
furnaces were often operated  under
as a result of plugging of the gas
ges. Steam cutting due to misalign-
was prevalent. Consequently, hand

opcration, Hand lancing was not an ex-
dy hazardous part of the operation but
: was always a chance of personal in-
ither by being burned by the  hot
‘hnces, or by having hot gases and
ﬂn“n from the lance poris and furnace
 which were used f{or lancing.
fashe secovery umits became larger, they
ioe more difficult to lance hy hand. This,
b focreasing labor costs, forced the de-
ment of automatic retractable lance
devices to cope with tle tenaceous
#s that form in the hot gas regions of
Wely wit. The design of the re-
sunits has l;ccn clnngul to arrange

’%
"5}‘- 7 hler hoppers. rvcn with lhc most effec-
RV lnoun cleaning equipment, the surfaces

0C0c02

2.‘:
)
- l.:
age. The furnace wall tulfs. and* floor.
were moved to closer Pgacing. Pin
and chrome orc refra ¢ I 7 T

was a necessary part of recovery .

Pulp and Uaper ... ction

must be arranged with .due respect to gas
temperatures, gas velocitics, and tube spac-
iug i order 1o achicve a ¢leanable recovery
unit. Cee

The combiunation 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 safety during
operation,

Auxiliary oil and gas lurners are used
when starling up to bring the bailer up to
pressure, put it on the line, to ignite the
black liquor, and sustain furnace tempera-
ture until the black liquor burner has been
stabilized. These burners are also used fo
melt down the char when the it is 1o he
shut down and to stabilize the furnace dur-
ing upsct operational conditions or black
liquor fucl interruptions.

The recovery unit fired with o high mois-
ture black liquor fuel may lose ignition if
the air flow or fuel moisture conteat
changes. Smelling over of air ports will
affect the air fow distribution and erratic
operation of multiple ellect 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 woinless corrected. Auxiliary oil or gas
burners are placed in scrvice to compensate
for the toss of heat release diee to the biack-
out. The operator must lso rod the air
ports to re-cstablish proper combustion con-
ditions, Opcration of auxiliary hurners is a
manual function because of the problems
mentioned above. However, safety devices
are heing installed to help the operator with
the auxiliary burners.

The problem of burning oil or gas in a
recovery furnace is much the same as in
normial power boilers. However, the primary
purposc of the recovery bhoiler is to burn
black ligsor and recover the chemical eftics-
cently, and as a resull, the arraagement of
air ports and aic distrilmtion is designed to
accomplish this purpase. A typical oil or gas
burnier cimmot be used in the hearth hecause
of smelt conditions, Fhe anxiliary burners
are movmied aronnd the anil on alt sides to
distribite the heat and ave not as easily
ohserved by the operators. Several Kraft
recovery wnit furnace explosions have been
cansed by improper use or improper func-
tioning of auxiliaey burners 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
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) 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
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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
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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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