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G R A D U A T E STUDENTS, SENIORS, F A C U L T Y , A N D DISTINGUISHED A L U M N I are shown as they proceed from Guggenheim Hal l 
fo Steinhauer Field House for the 1970 Colorado School of Mines Commencemenf on M a y 29th. 

96tk C ommencem en t at ined 

r r i H E Colorado School of Mines 
X awarded diplomas to 207 seniors 

and graduate students Friday, M a y 
29, in its 96th annual commencement. 
There were 57 undergraduate degrees 
and 22 graduate degrees presented 
on Jan. 15. There wUl be 30 degrees 
awarded later this summer upon com
pletion of work. 

Receivmg Mines' coveted sterling 
silver diplomas were seven Doctorate 
candidates, 23 Master of Science de
gree candidates, five Master of Engi
neering degi'ee candidates and 58 Pro
fessional Engineer degree candidates 
which are awarded to seniors for hav
ing completed the four and one-half-
year program and to aU graduate stu
dents, Also 114 Bachelor of Science de
grees were conferred. 

Ceremonies set for 9:30 in the Stein
hauer Fie ld House on campus recog
nized all students completing work for 
graduation this year, including those 
who finished in January and those who 
wi l l complete work later this sumraer. 

A n honorary Doctor of Engineermg 
degree was awarded to the Com
mencement speaker, Dr. Wil l iam T. 
Pecora, director of U , S. Geological 
Survey, Dept. of the Interior, since 
1965. His topic was "Resources and 
Environment—Quest for Balance." 

Graduating with highest scholastic 
honors was Lloyd Thomas Winger, HI 
of Arvada, Colo. Graduating with high 
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scholastic honors was Robert Richard 
Rostad, f rom Arvada, Colo.; James 
David Klein, William Leon Server, and 
Gregory Robert Siebers f rom Colorado 
Springs, Colo.; Carl Arthur Preyer, 
f rom Denver; Lee Alan Tui'ner, f rom 
Englewood; David Duane Duston and 
J. William Fishbaek, f rom Golden; 
Charles William Bloomquist and Rich
ard John Lorenzen, f rom Littleton; 
Gary Lee Andes, f rom Brooklyn, Iowa; 
Douglas John Guion, f rom Indianap
olis, Ind.; Leo Andrew Holt, Jr., f rom 
Wareham, Mass.; Larry Arthur Cra
mer, f rom St. Joseph, Mo. ; Michael 
Thomas Hagan, f rom E l Paso, Tex.; 
Donald Walter Douglas Rakowski, 
f rom St. Albans, Vt . ; John Lowell 
Stalder, f rom Linch, Wyo. 

The graduates were as follows: 
CLASS OF 1970 

May 29, 1970 
B A C H E L O R O P S C I E N C E 

(Mining Engineering) 
tJoseph Piii l ip Aiello, Coleman, Alberta, Can

ada; T e r r y Duane Bauer, Prescott, A r i z . ; T i m -
otliy J . Haddon, Salisbury. Rhodesia; Alan Con
r a d Noble, Fountain. Colo.; Robert Thomas Rob
erts, Aurora , Colo.; Pau l Joseph ScIiiUer, A r v a d a . 
Colo. 

E N G I N E E R O F M I N E S 
David Robert Alison, A i T a d a , Colo.; T e r r y Clark 

Barnes, Golden, Colo.; Robert Peter Bii ls . Golden. 
Colo.; Anton Wi l l iam Boscli , Leeuwarden, Hoi-
land; IMonty Lee Ciiristo, Denver. Colo.; t G a r y 
Josepi! Colaizzi, Denver, Colo.; tJohn Joseph F a l 
tis, J r . , Burbank, Caiif.; t R i c h a r d Je f frey Fox , 
Warren. Mich . ; Walter B . Freeman , Cave Junc-
Uon, Ore.; Steve Peter Gauss, Colorado Springs, 
Colo.; tPl i i l ip Randolph Hammond, J r . , Diablo, 
Calif.; Bartlett J a y Hanford, Bakersfield, Calif.; 
Thomas Curlis Johnson, Canby, Ore.; tRobert E . 
Kil l i lay, Tabernash, Coio.; T e r r y James Laverty, 

Denver, Colo.; tDouglas Keith Meriwether, Den
ver, Colo.; tDav id E d w a r d M i a l i . Ottawa, On
tario, Canada; Phii l ip Louis Mos con i. Denver, 
Colo.; tStephen Anthony Onorofskie, Englewood, 
Colo.; tDale A l l a n Pierce. Livonia, M i c h . ; F r e d 
erick Eugene Price , J r . , Boise, Idaho; tJohn K e n 
neth Robson, Unadjlla, N . Y . ; f M a r k Gordon 
Sanders. Farmington, N . M . ; Robert Charles 
Scharp, Lakowood. Colo.; tHenry Joseph Schmidt, 
Walton, K y . ; Dav id H . Scriven, Casper. Wyo.; 
Abe l B n m o Spiritelli, San Francisco. Calif.; Bruce 
Thomas Stanley, Lakewood, Colo.; Danny Adreon 
West, Estes Park , Colo.; Alan Turner Wheeler, 
Denver, Colo.; C a r l Wayne Winters. Durango, 
Colo. 

B A C H E L O R O F S C I E N C E 
(Metailurgicai Engineering) 

*Gary Lee Andes, Brooklyn, Iowa; Jo im Brad
ley Benton. Evergreen, Colo.; Dale Eugene Bing
ham, Lakewood, Colo.; Bartholomew P a u i Caruso, 
Hagerstown. M d . ; Bruce Donald Cra ig , Denver, 
Colo.; * L a r r y Arthur Cramer, St. Joseph, M o . ; 
Charles Dudley Crew. Goiden, Colo,; Robert John 
Dearinger, Northglenn, Colo,; Bruce Arthur F r y , 
Summit, N . J . ; Wil l iam Harold G u m m a , Pueblo, 
Colo.; *Leo Andrew Holt, J r . , Wareham, Mass . ; 
Robert Dennis Karsten, Denver, Colo.; R o y 
Stephen Koogle, Wheat Ridge, Coio.; Kenneth 
Loren Manning, Littieton, Colo,; Patr ick Wi l l iam 
M c K i n l e y , Littleton, Colo.; B m c e E d w a r d M c -
Quarrie, Pueblo, Coio.; Wi l l iam Joseph Morr i s , 
Denver, Colo.; Henry A . Muilen, Galiipolis, Ohio; 
Richard Eugene Ott, Brush. Colo.; Howard Cooper 
P a r k e r II, Davenport. Iowa; * Don aid Walter 
Douglas Rakowski , St. Albans, Vt . ; John E d w a r d 
Reid , Englewood. Colo.; Garrett Conover Schanck, 
Edison , N . J , ; ^William Leon Server, Colorado 
Springs, Colo,; Charles James Slizewski, Sterling, 
Colo.; G a r y Robert Steele, Westminster, Colo.; 
Richard Joseph Tullie, Providence, R . I. 

M E T A L L U R G I C A L E N G I N E E R 
Nathan Isaac Banker, Denver, Colo.; t D a v i d 

Gardner Bel lamy, St. David's, P a . ; t R i c h a r d 
Jul ian Carlson, Colorado Springs. Colo.; Leroy 
Wiley Cooper, J r . , Aurora , Colo.; tJames Speed 
Herb, St. Louis, Mo . ; Gary George Hoffmann. 
Aurora , Colo.; B ick Nei l Johnson, Greeley, Colo.; 
tCar l er Welling Kaanta , Goiden, Colo,; J e r r y Lee 
Kel ly , L imon , Colo.; Robert Douglas Knecht, 
Lakewood, Colo.; tSteven Andrew McGhee, Lords
burg, N . M . ; tThomas Leonard Ris ing, Westmins
ter, Colo.; Lee E d w a r d Swartling, OJympla, 
Wash,; ILoren Gilbert Thompsen, Haistad. M i n n . ; 
tAUan F . Tittes, Denver, Colo,; Roy Dei White-
aker, Colorado Spriaigs, Colo. 



C L A S S O F 1920 R E C E I V I N G SILVER CERTIFICATES for 50 years of loyalty and 
devotion to Mines. Left to right: Karl W . Reynolds, Dr. Wi l l i am S, Levings, Frederick 
A . Lichtenheld, Herberf K. Linn, Steve Fuilaway '16 (guest), Ethelbert Dowden (receiv
ing certificate from Dean Francis E. Smiley) and H . W . C . Prommell. 

B A C H E L O R O F S C I E N C E 
(Geological Engineering) 

Wing-on Chu. Hong Kong; L a r r y Ozro Dean, 
Ontario, Calif.; Richard John Kehmeier , Cedar
edge, Colo.; James Al len K o h m , Windsor, Conn.; 
N o r m a n F . Lewis. J r . . Golden, Coio.; Al lan V . 
Moran , Los Angeies, CaHf ; James Elliott New
comer. South Bend, ind.; Stephen Douglas 
Schwochow, Clyde. Ohio; Daniel R. Stewart. 
Leadvilie, Colo,; Sandra A n n Wilson. Medford, 
Ore, 

G E O L O G I C A L E N G I N E E R 
Dennis Lyle Beltenhausen, Montrose, Colo.; 

Wil l iam Clark Block. Cedar Rapids. Iowa; tCor-
dell C. Chapman, Paonia. Colo.; Al ien Robert 
Cockle. Ouray, Colo,; t C . Patr ick Costin, Den
ver, Colo.; Warren L e R o y Cummings, Newton, 
N . J . ; Bernard Wil l iam Distel, Olathe. Colo.; 
Peter Alien Macfarlane, Lake Forest . 111.; tJohn 
Robert M a y , Monrovia , CaHf.; t G a r y Dean M i l 
ler, Englewood, Colo,; iLeo Moore, J r . . Douglas, 
Wyo.; tHoward Wayne Musgrove, HyattsviUe. 
M d . ; tSteven E d w i n Plant. Coiorado Springs, 
Colo.; Nicholas John Skorski, Capitola. Calif.; 
Charles E m m e t t Smith. Martinez, Calif . ; Jess 
Wayne Smith. IV. Denver. Colo.; Joseph E d w a r d 
Smith, J r . , Bayvil le. N . J . ; tAndrew Charles 
Weinzapfel, Denver. Colo.; Michae l WedeH West, 
Colorado Springs. Colo.; tPau l M o y e r Westbrook, 
VoorheesvUle. N . Y . 

B A C H E L O R O F S C I E N C E 
(Petroleum Engineering) 

James Todd Duncan, Pittsburgh, P a . ; Raymond 
Warren Hagen, J r . , Denver, Colo.; H . Michae l 
Hartmann. Saiem, Ore.; Walton Randolph Hicks, 
T a m p a . F l a . ; Robert Pau l Hofmann, il iff . Colo.; 
Craig Warren Horner. Littleton. Colo.; John 
Fredr ick McCune . Carbondale, Colo.; WiUiam 
Howard Myers , Denver, Colo.; Eugene Victor 
Printz, Sterling, Colo.; *John Lowell Stalder, 
LInch, Wyo.; George Clark Strother, Casper, Wyo. 

P E T R O L E U M E N G I N E E R 
tMarshal i Barber Belden, Canton, Ohio; K i r k 

Dwayne Beil , Castle Rock, Colo.; Daniel S. Car
rol!, Denver, Colo.; t L a r r y James Compton. E n 
glewood, Colo.; Robert Lee Culpepper, Houston, 
Texas; tJon Nelson Dul l , LaCrescenta, Calif.; 
t B a r r y Alan Henderson. Denver, Colo.; tRoger 
E r i c Knight, Mill iken, Colo,; tJack A . K r u g , Den
ver, Colo.; tTcrrence E a r l M c K o w n . Davenport, 
Iowa; F r a n k Morrow Pool, J r . . San Angelo, 
Texas; tCharles E d w a r d Schwab. Engiewood, 
Colo.; tRichard K . Swinney, Gi ldford. Mont,; 
fflerschel F r a n k Vaughn, Denver. Colo. 

B A C H E L O R O F S C I E N C E 
(Chemical and Petroleum Refining Engineering) 
Stephen R. Douglass, Amari l lo , Texas; *David 

Duane Duston, Golden, Colo.; * J . Wil l iam Fi sh-
bach, Golden, Colo.; tDale A l a n Fltzglbbons, 
Dhahran, Saudi Arab ia ; Wil l iam Haskel l F o a r d , 
Coiorado Springs, Colo,; Ronald Lloyd Gist, 
Golden, Colo.; *Michael Thomas Hagan, Denver. 
Colo.; Robert Wil l iam Humphreys, E l Paso, 
Texas; Anthony P . Johnson, Rico. Colo.; tEben 
M a b i b i Makonese, Gutu District, Rhodesia; John 
Bryant Robie, Tehran. Iran; Conv in Eugene Rose, 
Gering, Neb.; Timothy Norris Schug. Denver. 
Colo.; 'Gregory Robert Siebers. Colorado Springs. 
Coio.; F r e d El l i s Staible. A r v a d a . Colo.; Donald 
L y i m Thomas, Denver, Colo.; Robert .Eugene Wat

son, J r . . Denver. Colo.; Kenneth Lee Wili iams, 
Montgomery, III.; **Lloyd Thomas Winger, III. 
Arvada , Colo. 

P E T R O L E U M R E F I N I N G E N G I N E E R 
Gai l A r i h u r Batman, Pierce, Colo.; tJohn Ches

ter Glemi, Salt Lake City. Utah; tMatthcw J . 
Kapushion. Glenwood Springs, Colo.; t G a r y Rich
ard Snowbarger, Evergreen, Colo. 

B A C H E L O R O F S C I E N C E 
(Geophysicai Engineering) 

Wil l iam Everett Anderson, Palisade, CoJo.; Col
leen Marte Ai'kley, Denver, Colo.; Stephen Lee 
Ashton, Monte Vista, Colo.; Charles Wilson Barks-
daie, Pueblo, Colo.; Robert James Bisdorf, Den
ver, Colo.; Robert E a r l Childress, Denver, Colo.; 
Howard Gilbert Ciark III, Las Vegas. Nev.; Greg
ory Alien Cono. Glendale. Calif.; Richard Dean 
Dolecek, Aurora . Colo.; ^Douglas John Giuon. in 
dianapoiis, Ind.; Clinton Roger Hoagland, Den
ver, Coio.; tCatherine Adams King , Washington, 
D . C ; *James David Kle in , Colorado Springs, 
Colo,; Wifl i . im Chelsie Pearson, Pueblo, Colo.; 
B a r r y Lee Sauve, Golden, Colo, 

G E O P H Y S I C A L E N G I N E E R 
tMlchae l Richard B a r r , Golden, Colo.; Claudia 

L y n n Blauer, Woodstock, 111.; Leroy Frank l in 

Burson, Walsh. Colo.; Michael WOliam Daly. 
Compton, Calif.; Robert A . Davis , Acton. Mass.; 
tCiiarles Robert Grigg, London, Ontario. Canada; 
tMelvyn Ray Millett, Grand Junction. Colo.; 
tJames Russell Oltmans, II, L a H a b r a . Calif. 

B A C H E L O R O F S C I E N C E 
(Mi ner a i -E ngnicering Chemistry) 

David Robert Allen. E l Cajon. Calif.; E r i c A r 
thur Bayley, Aurora , Colo,; Gregory Frank 
Chlumsky. Denver, Colo.; Robert Eugene Deister, 
Grand Junction, Colo.; Richard E a r ] EUwanger. 
Denver, Colo,; Richard C a r l Giesler, Westminster, 
Colo.; Rona'd Lee Ke i l . Los Alamos, N . M . ; 
•'Robert Richard Rostad, A r v a d a , Coio.; Richard 
Dale -Sadok, Denver, Colo, 

M I N E R A L E N G I N E E R — C H E M I S T R Y 
f J l m F , Lemons. Denver, Colo. 

B A C H E L O R O F S C I E N C E 
(Mineral-Engineering Matliematics) 

David Wil l iam Armstrong, Westminster, Colo.; 
O m a r Mohammed B e n Zarty, Tripol i , L ibya ; 
Charles Robert Blanlis, A u r o r a , Colo.; Daniel 
Garber Brooks, Denver, Colo.; Richard Lowell 
Brooks, Sterling, Colo.; tDaniel Leo Everett , Sa
lida, Colo.; Thomas Carl Franc i s , Denver, Colo.; 
E d w a r d Charles K a r g , J r . , Denver, Colo,; "^'Rich-

D E S I G N A T I O N O F EMERITUS STATUS A N D PRESENTATION O F THREE O U T S T A N D I N G T E A C H E R A W A R D S of $ i ,000 each 
were made at Commencement by Dr. Orlo E. Childs. Left fo right, E. H . Crabfree, who retired as director of the C S M Research 
Institute; and award winners Dr. Frank S. Mathews, Physics; Prof. Roberf 8. Osborn, Mathematics, who also retired; and Dr. John 
T. Wil l iams, Chemistry, The awards were presented in recognition of outstanding teaching ability, research, and inferest in sfudenfs. 
Funds for fhe awards are provided by a grant from Standard O i l o f Indiana Foundation, Inc. Crabfree served Mines since 1955, while 
Osborn faughf mathematics starting in 1946. 
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ard John Lorenzen, Littleton, Coio.; Ronaid Lee 
Mlldenberger, F o r t Morgan, Colo.; George Wil
Uam Off, Golden, Colo.; Hose M a r y White, Den
ver, Colo.; Daniel R a y Wildy, Denver, Colo. 

M I N E R A L E N G I N E E R I N G — M A T H E M A T I C S 
tRobert Gal l Burley, Denver, Colo,; tThomas 

Joe Christians. Denver, Colo.; t F r e d F . Ciochetto, 
J r . , A u r o r a , Colo,; John Geoffrey Coilins, Denver, 
Colo.; J a y Leonard Godley, Castle Rock, Colo.; 
tCharles Al ien Mil l igan, Rock Springs, Wyo.; 
Thomas Michae l Monchak, Pueblo, Colo,; David 
Charles Roller, Westminster, Co'o.; Rudolph 
Joseph Strieklan. Canon City, Colo.; Robert 
Haroid Watson, Lakewood, Colo. 

B A C H E L O R O F S C I E N C E 
(Mineral-Engineering Physics) 

James Milton Darnal l , Englewood, Colo.; 
Vaughn Scott Goebel, Las Vegas, Nev.; James 
E d w a r d Goosman, Colorado Springs. Colo.; Rich
ard George Gri f f in , J r . , Wheat Ridge, Colo,: 
Thomas Demareo Likes, L a m a r , Colo.; David 
Robert Northrup, L a m a r . Colo.; "Car l Arthur 
Preyer , Denver, Colo.; Robert Burns Slusher, 
Westminster, Colo.; Robert Daniel Stimson, Den
ver, Colo.; Peter E . Voorheis, Littleton, Colo. 

M I N E R A L E N G I N E E R — P H Y S I C S 
tRichard John Gardner, Denver, Colo.; tJames 

Michae l Love, Denver, Colo.; *Lee A l a n Turner, 
Englewood, Colo. 

July 18, 1970 
B A C H E L O R O F S C I E N C E 
(Metallurgical Engineering) 

Craig Lee Garrott, Haxtun. Colo.; Henry W a l -
quist Kaanta , Denver, Colo.; Richard A . Kesler, 
Los Angeles. Calif.; David Michaei Korrey , Ster
ling, Colo.; Robert Bruce Motfett, Golden, Colo.; 
Ralph Richard Neivman, Aurora , Colo.; Donald 
E r i k Spiiler. Des Moines, Iowa. 

M E T A L L U R G I C A L E N G I N E E R 
John Randolph Roper. Northgletm, Colo. 

B A C H E L O R O F S C I E N C E 
(Geoiogical Engineering) 

James Andrew Mil ler , Phoenix, Ariz . 

B A C H E L O R O F S C I E N C E 
(Petroleum Engineering) 

Michae l Anthony Acosta. Pueblo. Colo.; *Charles 
Wi l l iam Eloomqui.st, Littleton. Colo.; M a r k Victor 
Patton, Tulsa, Okla,; Douglas Jay Ruckel , Wheat 
Ridge, Colo. 

P E T R O L E U M E N G I N E E R 
James Dale Harmon. Peublo, Colo.; Ronaid Jo

seph Jamison, Colorado Springs, Colo. 

B A C H E L O R O F S C I E N C E 
(Chemical and Petroleum Refining Engineering) 
Mohammed F a h ad A l - F a r h a n . Riyadh, Saudi 

Arabia; Mohamed Abdul -Kareem Al-Sofi, Al -Kho-
bar, fiaudl A r a b i a ; Thomas J . Siade, Colorado 
Springs, Colo. 

B A C H E L O R O P S C I E N C E 
(Mineral-Enguicering Chemislry) 

Richard Case Norton, Lubbock, Texas. 
B A C H E L O R O E S C I E N C E 

(Mineral-Engincei ing Mathematics) 
Roger V a n Dok, Lakewood, Colo. 

August 8, 1970 
B A C H E L O R O F S C I E N C E 

(Mining Engineering) 
Peter Vernon Cawlfieid, K a l a m a , Wash. 

B A C H E L O R O F S C I E N C E 
(Metaliurgical Engineering) 

Lewis L y n n DeLong, Golden, Colo.; G a r y 
Herbert Garlough, Colton, N . Y . ; Charles R a y 
Mil ler , Denver, Colo,; G u y Wi l l iam Schlink, 
Pueblo, Coio. 

M E T A L L U R G I C A L E N G I N E E R 
Robert K . Nichols, Westminster, Colo. 

B A C H E L O R O F S C I E N C E 
(Geological Engineering) 

Robert Thurne Parks , Newcastie, Ontario, Can
ada. 

B A C H E L O R O F S C I E N C E 
(Petrole'fm Engineering) 

Nagmeddin A . Ai' if i . Tr ipo l i , L ibya , 
B A C H E L O R O F S C I E N C E 

(Mineral-Engineering Mathematics) 
Peter Jul ian Ryer . Kirkwood. M o . 

M I N E R A L E N G I N E E R — P H Y S I C S 
James A l a n Hodson, Aurora , Colo. 

CLASS OF 1970 
M A S T E R O F E N G I N E E R I N G — 

M A S T E R O P S C I E N C E 
Department of Min ing Engineering 

Master ot Engineering (Engineer of Mines) 
tCeiio Augusto Bandeira. Belo Horizonte, Brazi l . 

Master of Science (Mining E i ^ n e e r i n g ) 
James B , Blackburn, Buenos Aires, Argentina; 

Richard E d w a r d Hague. Ft . Myers . F l a . ; Jose 
Alberto L a m p a y a Valdes, M a d r i d . Spain; i K e n -
neth Ray Pohle, Lakewood, Colo.; N o r m a n Alex
ander Ross. F o r t St. John, B . C , Canada. 

Department of Metal lurgical Engineering 
Master of Engineering (Melalurgieal Engineer) 
Sushil K u m a r Bhambr i . K a n n a , Punjab, India. 

Master of Science (Metallurgy) 
Ronald Robert Borisch. Portland, Ore,; tPaul 

J . Marcantonio, Salt Lake City, Utah; Stephen 
Al fred Wilner, Arvada , Colo. 

Master of Science (Melallurgical Engineering) 
E m o r y Joe Beck, Golden, Colo.; tErent J . 

Beer, A r v a d a , Colo.; JCharles E d g a r Brooks III 
Denver, Colo.; titalo J . Caparachin, L i m a , Peru; 
tDennis R. F loyd , Wheat Ridge, Colo.; Richard 
Wayne Harper , Inglewood, Calif.; D a r r e i D . 
Lemon, Golden. Colo.; Lawrence Wi l l iam Loechel, 
Denver, Colo.; t K j e l l Lovold, Oslo, Norway; Del
m a r Vance MDey, Denver, Colo,; tAdr ian A . 
Vasquez G . , L i m a . Peru , 

Department of Geology 
Master of Science (Geology) 

Aderba l Caetano Correa, Belem-Para, Brazi l ; 
tJames M . Cronobie, Bartiesville. Okla . ; tCharies 
Bruce Snow, Golden. Colo.; Peter Mart in van dor 
Spuy; Stellenbosch, South A f r i c a . 

Master of Science (Geological Engineering) 
Richard M . Nolting III, Richmond, V a . ; tLouis 

R. Reimer, Uniondale, N . Y , 

Department of Petrolemn Engineering 
Master of Engineering (Petroleum Engineer) 

Royce Haddson Ell iott . Wray, Colo. 

M a s l e r of Science (Petroloimi Engineering) 
Ronald Johnston Cooper, Lakewood, Coio.; 

Freder ick E . Kastner, Denver, Colo.; Gabrel M . 
Nounzert, Golden, Colo, 

Department of Chemical and Petroleum-Refining 
Engineering 

Master of Engineering (Chemical and 
Petro leum-Ref in i i^ Engineer) 

Bruce Gaylord Frenzei . Coiorado Springs, Colo.; 
tRobort John Gosik, Arvada , Colo,; Jorge Or-
doner. Reyes, San Gi l , Santander Sur, Colombia, 

Master of Science (Chemical and Petroleum-
Refining Engineering) 

Anthony Gnu Ukanwa, Owerri , E . Nigeria; 
tThomas Anthony Sladek, Traverse City, M i c h . ; 
tYavuz Yorulmaz , Bolu, Turkey . 

Department of Geophysics 
Master of Science (Geophysics) 

M a r k Anthony Mathews, Goiden, Colo. 
Master of Science (Geophysical Engineering) 

Y a s a r Tekiner, Istanbul, Turkey . 

Department of Chemistry 
Master of Science (Chemistry) 

Wi l l iam Prank McKenzie , Boulder, Colo.; Ro
m a n Z , P y r i h , Golden, Colo. 

Department of Mathematics 
Master uf Science (Mathematics) 

Maur ice G . F . de St, Jorre, London, England, 
I N T E R D I S C I P L I N A R Y M A S T E R S P R O G R A M S 

Departments of Malhemal ics and Geophysics 
Mas l er of Science (Mathematics-Geophysical 

Engineering) 
I lamid J a w a d Al-Hakeem, Baghdad, Iraq. 

D O C T O R O F P H I L O S O P H Y — D O C T O R O F 
S C I E N C E 

Department ot Metal lurgical Engineering 
Doctor of Philosophy (Metallurgical Engineering) 

Slanley Beitscher, A r v a d a . Colo.; tRobert Bruce 
Hi i i , Butte, Mont.; tJohn H a r r y Jones, Denver, 
Colo.; t.losef Rene Roos. Aalst , Belgium; David 
James Spottiswood, Melbourne, Austral ia . 

Department of Geoiogy 
Doctor of Science (Geological Engineering) 

t L y n n A . Broivn, Lafayette, Ind. 

Department of Chemical and Petroleum-Refining 
Engineering 

Doctor of Philosophy (Chemical and Petroleum-
Refining Engineering) 

K a r l Alexander McKins try , Kalamazoo, M i c h . 
Doctor of Science (Chemical and Petroleum-

Refining Engineering) 
t P r e d Toshio Okimoto, Sacramento, Calif. 

Department of Geophysics 
Doctor of Philosophy (Geophysics) 

tTsu K o Chao. Taichung, Ta iwan; Richard 
George Geyer, Lansing, M i c h . ; F r e d John Hi l 
terman, Denver, Colo. 

Doctor of Science (Geophysical Engineering) 
tJohn B . Thuren, M i a m i , F l a , 

tCompleted work January 15, 1970 
*With High Scholastic Honors 

**With Highest Scholastic Honors 
tCompleted work September 13, 1969 

PRIZES 
A Brunton transit for meritorious work in min

ing engineering, provided by the late Hon, D . W, 
Brunton, to Timothy J . Haddon. 

The Wii i iam D. Waltman Award , a cash prize, 
to the graduating senior "whose conduct and 
scholarship have been most nearly perfect and 
who has most nearly approached the recognized 
characteristics of an Amer ican gentleman," 
awarded by the late M r . Wil l iam D . Wa'tman, 
D . Waltman, '99, to Gregory Hobert Sfebers. 

* • * 

A cash prize to the senior in petroleum refining 
engineering who has demonstrated by scholarship, 
personality, and integrity of character, the gen-
oral potentialities for a successful industrial ca
reer, awarded by M r . Harrison L . Hayes, '31, to 
Dav id Duane Duston. 

A B n m t o n transit fo be awarded to a senior in 
niining engineering who "In completing the 
eourse in mining engineering has made the 
most progress in his school work during the 

entire period for which the course is given," 
provided by the late Charles N . Bel l , '06, to P a u l 
Joseph Schiller, 

* * 4 
A membership in the Amer ican Chemieal So

ciety for meritorious work in chemistry, presented 
by Robert A . Baxter, Professor Emeri tus , to 
Robert Richard Rostad. 

9 * » 
Clark B . Carpenter Award , a cash prize, to 

a graduating senior in the metallurgy or mining 
option of the Colorado School of Mines, who in 
the opinion of tbe seniors in the metallurgy and 
mining options and the professors in charge of 
the respective departments, is the most deserving 
of the award, lo Terry Duane Bauer. 

A cash prize to the senior athlete at the Colo
rado School of Mines who has contributed tiie 
most to athletics, presented by M r . and M r s . 
John C, Burt , to Charles Dudley Crew. 

* 4 .-S 

P R I Z E S 
Ceci l H . Green Award . " A gold medal to the 

graduating senior student in geophysicai engineer
ing who. in the opinion of the Department of Geo
physics and the Administration, has attained the 
highest rating in the combination of scholastic 
attainment, personality, and integrity," to Doug
las John Guion. 

4 * 4 
A n award by the Rocky Mountain Association of 

Geologists for outstanding scholastic achievement 
and exemplary conduct in Geological Engineer
ing, to Wing-on Chu, 

Robert F . Aldredge Memoria l Prize, a cash 
award, to the graduating senior in geophysics 
who has attained the highest scholastic average 
in geophysical courses, to Douglas John Guion. 

* 4 * 
The Charles and M a r y Cavanaugh A w a r d , a 

cash prize, for the outstanding graduating senior 
in metallurgy, determined by his schoiarship. pro
fessional activity, and participation in school 
aclivilles, to L a n y Arthur Cramer . 

4 * 0 ! 
A plaque awarded tn the outstanding graduating 

senior in each degree-granting department. 
T e r r y Duane Bauer in Mining Engineering 
Donald Walter Douglas Rakowski in Metai lurgicai 

Engineering 
Stephen Douglas Schwochow in Geology 
Charles Wi l l iam Bloomquist in Petroleum E n g i 

neering 
Lloyd Thomas Winger H I in Chemical and Pe

troleum-Refining 
Clinton Roger Hoagland in Geophysics 
Robert R i c h a r d Rostad In Chemistry 
Daniel Lee Everett in Mathematics 
James E d w a r d Goosman in Physics 

>* » * 
A plaque awarded to the senior atiilete with 

Ihe highest academic standing, to Donald Walter 
Douglas Rakowski . 

Wyoming Geological Assn. 
Symposium Sept. 21-23 

The Wyoming Geological Associa
tion is holding its annual symposium 
and field trip in Casper Sept. 21-23. 
Due to the unprecedented success of 
both oil and uranium explorationists 
in this state, the symposium wi l l cen
ter on the important economic signifi
cance of Wyoming's sandstones. Of 
great importance, of course, is the 
Cretaceous "Muddy" sand w h e r e 
hundreds of millions of barrels of oil 
have been discovered iu the past two 
years. 

Problems pertaining to ground wa
ter, including the subsiu-face disposal 
of waste pi'oducts wi l l be discussed 
also. Other topics wUl include trace 
elements and geochemisti^y of Eocene 
sands and titaniferous placer sand de
posits, 

Among the notable speakers wiU be 
Edwin McKee, U.S.G.S. world re
nowned authority on sedimentations, 
and Wil l iam Cm-ry, newly electe(l 
president of the American Association 
of Petroleum Geologists. 
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ommen cent en redd 

edourced an d ^1 nvironmen t 

aiance 

By JV. T. Pecora 

AN C I E N T man lived in harmony 
with nature. His existence was 

precarious but he accepted the good 
and the bad as qualities beyond his 
control and he stood in awe at na
tural phenomena he could not under
stand. F r o m this humble beginning 
evolved our present society which 
now indicts man for all environmental 
ills and assumes that nature can be 
shaped to meet his every need. The 
ability to maintain an acceptable en
vironment can be hindered by failure 
to recognize basic earth processes and 
quality patterns beyond our control. 

With the intellectual development 
now achieved by man, it is inexcus
able that we should fa i l to predict 

eOCKFI iH SWITKE 

1222 Washmgl-on Ave. 
Phone 279-2940 

Open Fridays 'til 8 p.m.. SENIOR 
THE 

C o l o r a d o S c h o o l of M i n e s 

$19.00 and up 

responses of nature consequent to our 
own development. Environmental deg
radation is a natural p r o c e s s on 
earth. Man, however, is beginning to 
contribute to that degradation in 
large measure in certain areas. M a n 
has begun to develop an awareness 
that better housekeeping of the earth 
must be practiced as he continues to 
take f rom the earth the things he 
needs and uses. 

P L A N E T E A R T H IS M A N ' S A B O D E 
For some five billion years the 

planet Ear th has revolved about the 
sun, and there is good reason to be
Ueve its journey wi l l extend beyond 
another f ive billion years. Through
out this period the earth has under
gone constant change — mountains 
have risen where oceans formerly ex
isted; animal and planet species have 
flourished and become extinct; earth
quakes and volcanoes have always 
been with us; rivers and plains have 
appeared and reappeared; and gla
ciers have covered large segments of 
the planet many times. Although on 
Ear th but a few million years at the 
most, man has in the past 200 years 
unraveled a great deal of early his
tory and learned how to use the planet 
to meet his growing needs for sur
vival . 

Engineering Supplies 
Technical Engineering Books 

Sweatshirts, Mugs, Decals 
with Mines Emblem 

J E F F C O B O O K S T O R E 
807 13th Street Golden, Colorado 

Phone 279-5328 

As earthbound residents, we look 
constantly, nevertheless, to o t h e r 
planets. One, the moon, satellite of 
the earth, has already been visited 
and found to be totally hostile to man. 
The surface of Venus is too hot for 
us, and Mars offers little, if any hope. 
The other planets are simply out of 
the question. Man, indeed, is earth-
bound and we must learn to accept 
this inescapable circumstance. 

Of the billions of galaxies that exist 
in the universe, perhaps there is at 
least one othiir solar system like ours 
with a planet in the same solar posi
tion. Wherever that may be, it is be
yond om- reach, however great our 
expectation. We must learn to live 
on this planet throughout our fu l l ex
istence as one species. 

CIVILIZATION M O V E S F O R W A R D 

Man has achieved phenomenal ad
vance over 10,000 years i n the face 
of a world population increase f rom 
a few million then to three and one-
half biUion today. The complex de
velopment of society over this period 
was accomplished because man has 
an intellect that could innovate, plan, 
acquire information,, store it, pass it 
along to succeeding generations, and 
increase the level of its systemic m-
tellect through research and develop
ment. What has often been called in
tellectual curiosity, as directed to
ward our total environment, is really 
a necessity by society if it is to avert 
disaster. 

Man now truly inhabits the entire 
planet. He has crossed mountains 
and oceans, explored the poles, and 
burrowed deeply underground. The 
simple but astute primitive observer 
of nature and natural processes has 
developed into the creative scientist 
who serves man's mind in seeking to 
feed the technologic engines of mod
ern society. Those u n i q u e quin-
queremes af ancient times have de
veloped into jet aircraft; simple math
ematical devices that were developed 
separately in different civilizations 
have grown into complex modern 
computer systems; signal drums have 
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blossomed i n t o telecommunications 
systems that link hemispheres. Real 
time for man now has real meaning, 
and you are part of al l of this. You 
eamiot Ignore nor escape your role. 
Your generation wi l l do deeds only 
dreamed of by mine, just as my gen
eration made a giant step f rom my 
father's. The status quo may have 
meaning for other species on earfh; 
but for man there is no status quo 
because of his intellectual capability. 
P R O J E C T E D R E S O U R C E N E E D S 

Let 's take a look at the resource 
needs of the society that makes up 
the United States of America. We 
are at the apex of civilization, and 
yet within the life span of 200 million 
people now living in the United States, 
this nation wi l l consume f rom the 
earth: 

QV^ quadrillion gallons of water 
IVz billion tons of iron ore 
IV2 billion tons of aluminum ore 

1 billion tons of phosphate rock 
100 mUlion tons of copper 

and so forth . . . 
In 40 years, our population wil l dou

ble. Just think of the added require
ments of the next generation! 

Water usage wi l l triple by the year 
2,000. 

Energy requirements wi l l ti'iple by 
the year 2,000. 

B y the year 2,000 we wi l l have to 
construct as many houses and other 
facilities as now exist in the United 
States. 

This staggering amount of natural 
mineral resources upon which the 
sustenance of the Nation depends 
imposes a tremendous task of new 
discovery, and new development. 
How can we do this without chang
ing the character of our environment; 
for society must also provide against 
excessive noise, excessive pollution, 
excessive degradation of the land
scape, water-scape, and sea-scape. 
We do want the best of ail worlds! 

If this be the situation for the 
United States, certainly resource 
needs for the rest of the world com
mand even greater attention. Devel
oping nations seek fulfillment ih 
health and economic betterment. The 
crust of the earth is worldwide and 
knowledge gained in one country can 
be used to good advantage by scien
tists and engineers in others. The 
crust of the earth has fuU potential 
to provide for man's needs if we have 
the motivation to procure and de
velop. 

The problem for mankind is univer
sal — planetary — not national. Cer
tainly international competition can
not go on forever; wars must cease 
and man's society must be planetized 
if the species, Homo sapiens, shall 
persist on this earth. 

If we must, therefore, take f rom 
the earth to provide for ourselves, we 
must employ value judgment and 
trade-off concepts in deciding how 
much to take f rom our environment, 
where to take it, and how to leave it 

Dr. Wi l l i am T. Pecora, eighth direc
tor of the U. S. Geol ogica I Survey, De
partment of the Interior, was born and 
raised in Nev/ Jersey and received his 
baccalaureate degree from Princeton 
University in 1933 v/ith honors in geology. 
His graduate work was at Harvard Uni
versity and he received his Ph.D in 
Geology in I 940. 

Dr. Pecora entered public service In 
1939 with the U. S. Geologica l Survey, 
and has remained with ihis organization 
throughout his professional career. Wi th 
the advice and consent of the Senate, 
he was appointed the eighth dircetor of 
ihe U.S.G.S. by the President in 1965 
and his reappointment was confirmed in 
1969. 

For his research work in geological 
sciences he was elected to ihe National 
Academy of Sciences, American Academy 
of Arts and Sciences, and the Brazilian 
Academy of Sciences. He has published 
more than 50 papers In his f ie ld of 
study. 

Recent distinguished honors which he 
has received are ihe Distinguished Service 
Award from the U . S. Department of 
ihe Interior in December of 1968, and 
one of the seven winners of ihe Rocke
feller Public Service Awards for 1969. 

In his earlier years, he also achieved 
distinction as an outstanding athlete 
when winning ihe 1933 Iniercollegiaie 
Fencing Championship and serving as a 
member of fhe 1936 U , S. Olympic Team. 

Dr. Pecora received an Honorary Doc
tor of Engineering Degree following his 
speech a i ihe Colorado School of Mines. 
He has received one other Honorary De
gree, a Doctor of Science from Franklin 
and Marshall Col lege in Lancaster, Penn
sylvania, in September of !969. 

in the taking and using, Take and 
use we must or we cannot smwive 
as a species on earth. 
N E E D F O R R E S E A R C H 

If the earth shall provide the ma
terials for the survival of man's so
ciety, then a prudent society must 
provide for an intimate understanding 
of the earth, inquiry into geologic 
processes that have operated over the 
span of earth history, and operate 
today, continuing inventory of cur
rent and potential resources, and con

tinuing effort to develop new tech
niques for information-gathering sys
tems. Research and technologic de
velopment are costly investments; 
but they pay off handsomely in long-
term benefits. Too often a society 
thinks only of "now." The cumulative 
benefits of early endeavors, on hind
sight, are superb demonstration that 
today's long term is tomorrow's short 
term. Time, for man, is a long con-
tinum. 

The best example of this is the basic 
mapping systems that have been de
veloped in the past. These include 
base topographic m a p s , geologic 
maps, hydrologic maps, geophysical 
maps, geochemical maps, and thema
tic, envii'onmental, special subject 
maps. A l l of these are the products 
of intensive research effort. I am 
concerned that the pace of doing this 
kind of work has slowed down in re
cent years and I predict that our so
ciety wi l l suffer for it. Cm" priorities 
wi l l have to be reordered because of 
increasing needs of a World society 
that has a divine right under God to 
utilize our planet's total resources 
and to better the lot of man on earth. 

N A T I O N A L R E S O U R C E S GOALS 
The United States, f rom its very in

ception, has been accused of placing 
too much emphasis upon the accumu
lation of wealth and too much effort 
in raising, through industry, its so-
called standard of living. This view 
was f i rs t stated unequivocally in 1831 
by Alexis de Tocqueville, a French 
Nobleman who visited this country 
when it had 24 states and 13 miiiion 
people. Similar views are b e i n g 
stated today, as we have grown to 50 
states and 200 miiiion people. 

The American democracy and its 
free enterprise system is a great and 
successful experiment, the first of its 
kind in the history of civilization. I, 
personally, see nothing wrong with 
dedication of individuals, or groups, 
toward amassment of wealth thr'ough 
honest industry. But in the process of 
achieving these goals our society un
wittingly, or knowingly, has permitted 
deterioration of other values, not 
measurable in dollars or numbers, 
and which affect the quality of indi
vidual hfe in many ways. The growth 
of science and technology is discov
ery and utilization of our basic re
sources has failed in some ways and 
in many places to retain or fort ify 
man's natural environment. 

E N V I R O N M E N T M Y T H S 
It is believed by many people in 

this country that man alone is de
grading and polluting his environment 
because of our modern industrial so
ciety. Some myths, however, need to 
be destroyed. Let me cite a few na
tural earth processes to demonstrate 
that natural processes are by far the 
principal agents in modifying our en
vironment. This is not to excuse or 
put aside what man does, but rather 
to put man's actions in proper natural 
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perspective. Those individuals who 
•^peak about restoring our inherited 
environment of pure air, pm'e rain, 
pure water, pure lakes, and pure 
coastlines ignore the inevitability of 
nature. 

It has been calculated that more 
than 100 million tons of fixed nitro
gen in the form of ammonia and ni
trates is annually transferred f rom 
the atmosphere to the surface of the 
earth as part of a natural precipita
tion process. In the United States 
alone there faUs upon the face of our 
land annually more than four million 
tons of table salt, two and one-half 
miihon tons of sodium sulphate, and 
36 million tons of calcium compounds 
— all in rain water. 

Particulate matter and n a t u r a l 
gases dispersed f rom the volcanoes 
is a continuing phenomenon. F r o m 
three eruptions alone, the Krakatau 
eruption in Java (1883), the Mount 
Ka tmai eruption in Alaska (1912), and 
the Hekla eruption in Iceland (1947) 
more particulate matter in the form 
of dust and ash and more combined 

gases were ejected into the atmos
phere than f rom aU of mankind's ac
tivity. Add to current volcanic proc
esses the normal action of winds, for
est fires, and evaporation f rom the 
sea, and we can readily conclude that 
man is an insignificant agent in the 
total picture, although he is becoming 
an important agent in extremely lo
cal context. 

We have long been led to heUeve 
that water issuing f rom n a t u r a l 
springs is pure and beneficial to 
health because of its purity. The 
springs issuing into the Arkansas and 
Red Rivers carry 17 tons of salt per 
minute. In the Lower Colorado River 
salt springs carry 1,500 tons of salt 
per day. The Lemonade Springs i n 
New Mexico carry 900 pounds of sul
phuric acid per million pounds of wa
ter, which is ten times the acid con
centration of most acid mine streams 
in the country. 

Hot Springs in Yellowstone Park is 
likewise many times more acidic than 
the typical acid stream in a coal
mining district. The Azure Yampah 
spring in Colorado contains eight 
times the radium that the Public 
Health Service sets as a safe l imit . 
These are but a few examples of the 
kind of pollution that goes on con
tinually f rom natural springs. 

The lakes and ponds throughout 

DR. W I L L i A M T. P E C O R A , USGS di
rector and 1970 C S M Commencemenf 
speaker, receives a Doctor of Engineering 
degree from C S M President Or lo E. 
Childs. 

Best Wishes to the 

Class of 1970 

Your Friendiy Chevrolet Dealer 

STEVINSON 
CHEVROLET 
13th & Ford Streets 

G O L D E N , C O L O R A D O 

geologic history have gone through a 
life cycle of birth, maturity, old age, 
and disappearance. No lake is truly 
permanent, Some of our inland lakes 
during their mature stage become 
more salty than the ocean itself. The 
Great Salt Lake is nearing its dying 
stages. Once 20,000 square miles m 
area (Lake Bonneville) it Is now only 
950 square miles in area. Many thou
sands of years ago it was essentially 
a fresh-water lake, fed during the 
pluvial period of the Great Ice Age, 
and now it is about ten times as salty 
as sea water. 

We frequently hear that Lake Er ie 
is dead. This is pure rubbish. Lake 
Er ie is the shallowest of the Great 
Lakes, was created about 20,000 years 
ago and, barring another Ice Age, has 
several thousands of years yet to go 
before senility. The western part of 
the lake is extremely shallow and re
ceives a large amoimt of natural or
ganic material transported f rom the 
surrounding terrain. Here is where 
the algae growth has always been 
present. Lake Er ie has continually 
produced about 50 per cent of the fish 
catch of the entire Great Lakes sys
tem, consistently over the past 100 
years. This is not a mark of a dead 
lake. Green Bay, Michigan, so named 
by the f i rs t settlers because of the 
green color of the algae so prevalent 
in the Bay is, like the western shal
low part of Lake Er ie , the source of 
a great amount of organic matter. 
The food supply for aquatic life is 
high in these environments. The oxy
gen supply, unfortunately, diminishes 
as algae growth increases, as this 
portion of the lake becomes more and 
more shallow and as organic material 
is swept into the water, whether f rom 
natural or human sources. Every lake 
or pond, whether natural or man-
made, faces a similar life history. 
M a n can certainly better or worsen 
a natm-al situation like this. 

The rivers of our nation are being 
called dirty because of the works of 
man. We must understand that the 
river systems of the land are the na
tural transport systems for sediment 

MINERS MEET THEIR FRIENDS AT FOSS' 
Colorado's largest Independent retail drug store. 

A complete photo department featuring Lelca, 
Bolex, Hasselblad, and other fine lines. 

Colorado's lowest liquor and cigarette prices. 

• Mail orders filled for Mines graduates. 

• A most ethical prescrrption department built on 
a family tradition for 57 years. 

• Featuring the Carriage Room—gracious dining 

at reasonable prices. 

• Meet Your Friends at Foss' 
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washed downhill by the rains that fah 
upon the land. It is estimated that 
the Mississippi River carries into the 
Gulf a load of more than two miUion 
tons of sediment per day. This is 
equivalent to the load of 40,000 freight 
cars. 

The Colorado River carries into 
Lake Mead about 40,000 tons per day. 
The Par ia River in Arizona is prob
ably the dirtiest river m the world. 
It carries 500 times as much sediment 
as the Mississippi River per unit vol
ume of water. This is a continuing 
condition year after year. Chemicals 
are also transported by streams in 
phenomenal amounts. The Brazos 
River of Texas, for example, trans
ports 25,000 tons of dissolved salt per 
day. Peace Creek in Florida carries 
twice the concentration of fluoride 
that is harmful to teeth. Many rivers 
and streams throughout the nation 
have natural quaUties that do not 
meet the public health standards for 
drinking water. 

The ocean has been the natural 
waste sink for the large-scale, natural 
poUution process of the earth. The 
character of the ocean itself has 
changed slowly throughout geologic 
time, whUe it has continuaUy sup
ported abundant life of al l varieties. 

M A N AS A G E O L O G I C A G E N T 
It must be quite evident that, al

though natural earth processes dwarf 
the actions of man in a total context, 
man can become a major geologic 
agent in a specific or local context. 
This inter reaction of man with na
ture is without question a most im
portant issue of future years. In a 
society that has reached maturity in 
the industrial sense, the issue of en
vironmental alteration becomes more 
and more acute. It is within this 
framework that certain actions 100 
or 200 years ago are now considered 
sinful. 

The philosophy of engineering proj
ect costs is being modified to allow 
for certain actions which in the past 
were not factored into our cost analy
ses. A mineral resom'ce, for exam
ple, should not be developed unless it 
is r ich enough to support proper res
toration or reutilization of the land. 
A major pipehne traversing Alaska 
some 800 miles should not be con
structed without added safeguards to 
protect the natural environment. Off
shore driUing for petroleum should 
not be endorsed without the added 
cost of providing maximum safe
guards against poUution. Cities and 
industries should not use the water 
available f rom natural som^ces with
out factoring in the cost of returning 
the water to a usable state. The 
smokestacks of our refineries and 
energy plants must not treat materi
als that put unwanted matter into our 
air. 

Reservoirs are constructed and riv
ers are diverted. These problems and 
others like them are famiUar to aU 
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of you. The science and technology 
which has made possible the great 
advance of mankind can surely pay 
attention to these matters and resolve 
them. 

Who wiU bear the cost, however? 
Who wi l l make the poiicy decisions? 
We know that government agencies 
have been urged by the people to reg
ulate these matters, but who wUl pay 
the cost, I ask, for what I am con
vinced science and technology can do 
to ameliorate the situation. It must 
be the people. 

Whether through their tax partici
pation or whether it be in the higher 
cost of a product, the people must 
pay the cost both in doUars and in 
landscape changes for taking f rom 
the environment what mankind needs. 
We, who represent science and tech
nology, can show how resom'ces can 
be utUized with minimal alteration 
or degradation of the environment. 
We can do this, however, only by 
making a complete inventory of cause 
and effect—in other words—speUing 
out om- costs and trade offs in more 
than just doUars. President Nixon 
and Secretary Hicke l have spoken of 
this on many occasions. 

G R E A T E R R O L E F O R 
E N G I N E E R I N G 
Throughout history engineering ac
complishment has been a magnificent 
measure of human achievement, par
ticularly where new chaUenges were 
posed. Daring projects, planned on 
basic natural laws, carefuUy moni
tored in the design and construction 
stages, became on hindsight well-con
ceived operations. For those times 
the ancient irrigation system of Meso
potamia, the Roman aqueduct, the 
pyramids were utterly fantastic oper
ations. The hot water supply at Bath, 
England, still functions perfectly ai
most 2,000 years after its construc
tion. Today the Hoover Dam, the 
Open Pi t at Bingham, Utah, the 
Golden Gate Bridge or the Hudson 
River Tunnel max-k great ventures of 
our own era. 

Although the engineering profes
sion today is recognized as one which 
gets things done, it is aiso recognized 
as one that is essentiaUy pragmatic 
in acquiring maximum integrity of 
structure and function at minimum 
cost, A new ethic for engineering is 
evolving. More and more concern is 
being directed to areas of social im
pact arising f rom waste products dis
posal and environmental degradation. 

In the 1969 Christmas Pageant of 
Peace in Washington, D. C., pine trees 
marked a path for the States of the 
Union—each tree for a state. These 
trees had been supplied by a private 
company in the Midwest and grown 
on restored lands where ugly coal 
strip mines had disrupted the land
scape. The mining venture here was 
but an incident in a time plan. How 
proud I was to see this; but so few 
people know of it and other cases like 

it. So many are angry over chemical 
wastes dumped into lakes and rivers 
and gaseous products f rom smelters 
and coal-burning smoke stacks emit
ted to the air. And their numbers 
are increasing! 

The value of the extractive mineral 
resom-ces in the United States is cur
rently in the order of $30 biUion an
nually. This includes both the energy 
and hard mineral resources. The im
pact of that part of the engineering 
profession responsible for this mineral 
production, and its subsequent use in 
the economy, is profound on the 
maintenance of our way of life. 

American industry is in trouble, 
however, because of past abuses to 
the environment which admittedly 
have been magnified or distorted by 
some critics. Prof i t has become an 
ugly word and the concept of service 
to mankind derived f rom engineering 
practice is being ridiculed in many 
places. We are in the midst of a con
flict between the need to develop our 
resources and the need to preserve 
our envh-oibment—both for the bene
f i t of mankind. In your chosen pro
fession of engineering you wiU be very 
much involved—you wiU be subject 
to pressures fi'om both sides and you 
must be responsive. Do not be sUent 
under attack. 

O B L I G A T I O N OF L E A D E R S H I P 
Y o u young graduates wi l l one day 

be leaders in your profession. The 
principal obUgation of leadership is 
to be alert to the issues, to make 
tough value judgments, to be forth
right in your expressions to manage
ment and to the community, to seek 
facts but, in the absence of total facts, 
to have the courage to make gut de
cisions with a constant edge toward 
people and people's problems. This is 
your quest—-a quest for balance. 

You may have read the words ex
pressed by H , L , Keenleyside of Can
ada before a United Nations Scientific 
Conference, They came f rom a poem 
of James Russell LoweU iu his tribute 
to Cromwell, More than anything else 
they represent the philosophic view I 
am presenting to you today. Let me 
give those words to you now. 
"New times demand new measures 

and new men; 
The World advances, and in time out

grows 
The laws that in our father's day 

were best; 
And, doubtless, after us some better 

scheme 
WiU be shaped out by wiser men than 

we. 
Made wiser by the steady growth of 

truth." 
God be with you in your Ufe's en

deavor. Never, never, shade the 
truth. 

"How's the soup, s i r ?" asked the 
waiter. 

"To teU the truth," the diner re
plied, " I ' m kind of sorry I stirred i t . " 

t l 



^op Students .^Jdi tned 

"ORE than 50 students of the Colo
rado School of Mines won special 

recognition at the Annual Honors Con
vocation in Guggenheim Auditorium, 
Wednesday, May 20, 1970. 

The yearly convocation recognizes 
s t u d e m t s who have won special 
scholarships, awards and prizes. 

B y geographic location, the honorees 
are: 

C O L O R A D O 

A R V A D A : Robert R. Ros lad , son of M r . and 
M r s . Ora H . Rostad. 6007 Dudley Court, winner 
of the Robert A . Baxter A w a r d for meritorious 
work in Cliemistry. Presented to Roslad hy Pro
fessor Robert A . Baxter. Aiso tlie winner of the 
Outstanding Graduai lng Senior A w a r d in the 
Ctiem istry Department. Presented to E o s tad by 
Professor R. E . Bisque, 

P a n ! ,1. Schiller, son of M r . and M r s . Joe 
Schiller, 6300 .Tohnson Way, winner of the Charles 
N . Bell A w a r d for a graduate in mining engineer-

The 

HOLLAND HOUSE 

279-2536 

Congratulations to the Greatest 

School oi Its Kind in fhe Wor ld 

THE C O L O R A D O 
SCHOOL OF MiNES 

Ing who "in completing the course in mining 
engineering has made the most progress in his 
school work durijig tho entire period for which 
the course is given," Presented to SchiKer by 
Professor A. M . Keenan. 

L'oyd T , Winger, HI . son of M r . and M r s . 
Lloyd T, Winger, J r . , 6135 C a r r Street, winner 
of the Outstanding Graduating Senior A w a r d in 
the Chemical and Petroleum Refining Department. 
Presented to Winger by Professor J . H . Gary . 
Also the winner of the M a x T, .Sill:er Award for 
Highest Scholastic Achievement for a 1969 junior 
and 1970 senior. Presented to Winger by Presi
dent OrSo E . ChOds. 

A U R O R A : Dav id L . Scott, son of M r . and M r s . 
Leslie G . Scott. 22^9 Ful ton Streei, winner of the 
Alcoa Foundation Scholarship for 1970-71 aca
demic year. Awarded to a junior student in 
Metallurgical or Mining Engineering. 

B R O O M F I E L D : Ranila:i .i. Scott, son of M r . 
and M r s . Stanley R. Scott, 965 West 6th Ave. , 
winner of the IntemaUonal Nickel Company 
Scholarship for the 1970-71 academic year. 
Awarded to a student in any year in the Metal
lurgical Department. 

C O L O R A D O S P R I N G S : James E . Goosman. 
son of M r . and M r s , Michael J , Goosman. 1707 
West Bijou. Winner of the Outstanding Gradu
ating Senior Award in the Physics Department. 
Presented to Goosman by Professor R. B , 
Bow ors ox. 

Gregory R. Sieliers. son of M r . and M r s . Perry 
Siebers, 215 East Caramil lo . winner of the Wil l iam 
D . Waltman A w a r d , an annual cash prize to a 
graduating senior whose conduct and scholarship 
have been most nearly perfect and who has most 
nearly approached the recognized characteristics 
of an American gentleman during his entire 
collegiate career. Presented lo Siebers by D r , 
A , W . Schlechten. 

D E N V E R : Donald F . Geesaman, son of M r . 
and M r s . F r a n k Geesaman, 952 South Union 
B . vd. , winner of the John E . Lee Scholarship 
for tho 1970-71 academic year. Awarded to a 
student in any year or in any option. 

Clinton R. Hoagland, son of M r . and M r s . 
WiUiam R. Hoagland, 3191 Soulh Parker Road; 
winner of the Outstanding Graduating Senior 
A w a r d in the Geophysical Engineering Depart
ment. Presented lo Hoagland by Professor J . C . 
HoUister. 

WHIiam L . K a r l i n , son of M r . and M r s . L . W , 
Kar l in , 6131 East Eas tman, wimier of a Universal 
Oi l Producls Foundation Scholarship for the 1970-
71 academic year. Awarded to a junior or senior 
student in Chemical and Petroleum Refining E n 
gineering. 

^ 3 1 . i-3.t 

HERE IS A C L O S E - U P O F THE 1970 C O M M E N C E M E N T P R O C E S S I O N A L from 
Guggenheim Hal l to Steinhauer Field House. 

D E N V E R : John L . Larson, son of M r . and M r s . 
John L . Larson, 5091 Perry Street, winner of a 
Universal Oil Products Foundation Scholarship for 
the 1970-71 academic year. Awarded to a junior 
or senior student in Chemical and Petroleum Re
fining Engineering. 

Scott G . MJnnicii, son of M r . and M r s . W. F . 
Minnich, I03S5 Verna Lane, wimier of a Union 
OH Company Scholarship for the 1970-71 aca
demic year. Awarded to a student in any year 
in Chemical and Petroleum Refining. Geological 
or Geophysical Eiiginecring. 

Steven D . Sieffens, son of M r . and M r s . A r m o n 
E . Steffens. 2029 Quitman, winner of a Cleve
land-Cliffs Iron Company Scholarship for the 
1970-71 academic year. Awarded to a sophomore 
in the Mining or Metallurgy Department. 

Wil l iam E . Westbrook, son of M r , and M r s . 
E l m e r Westbrook, 855 South Corona, winner of 
the M a x I. Sllber A w a r d for Highest Scholastic 
Achievement for a 1969 sophomore. Presented to 
Westbrook by President O. E . ChUds. 

E S T E S P A R K : Charles S, M c N e i l , son of M r , 
and M r s . Waldo S. M c N e i l . P . O . Box 1194, win
ner of the E d w a r d C, Horne Scholarship for the 
1970-71 academic year. Awarded to a junior or 
senior in the Mining Department. 

F L O R E N C E : John C, Darrow, son of M r . and 
M r s . John Darrow, Route 1, Box 183A, winner of 
a Mathematics Prize Examinat ion Award . Pre
sented to Darrow by Professor J , R. Lee . 

G O L D E N : Charles D . Crew, son of M r . and 
M r s . Wynn D , Crew, 12900 West IGth Drive, 
winner of the M r . and M r s . J . C. Burt Award . 
Tliis is a cash prize avaUablo to the senior 
athlete who has contributed the most to athletics. 
Presented to Crew by Professor F . S. Brennecke. 

Dav id D . Duston, son of M r . and M r s . H . 
Duane Duston, 15200 West 32nd Ave, , winner of 
tho Harrison L . Hays cash prize for a student in 
Chemical and Petroleum Refining Engineering 
best demonstrating scholarship, personality, and 
integrity "the general potentialities of a success
ful business career," Presented to Duston by M r . 
Harrison L . Haya. 

John N . Pol lard, son of M r . and M r s . John C. 
Pol lard, 301 L i l y Lane , winner of a R O T C 
Scholarship for the 1970-71 academic year. 

L A K E W O O D ; Randa l l L . Brocher, son of M r . 
and M r s . Lawrence Brocher, 80 South Cody St.. 
winner of the Monsanto Company Scholarship for 
tho 1970-71 academic year. Awarded lo students 
in the Chemical, Petroleum and Refining De
partment. 

B y r o n A , Pa lmer , son of M r , aud M r s . Arch ie 
Palmer, 7830 West 10th Ave . , winner of a Math
ematics Prize Examinat ion A w a r d . Presented to 
Palmer hy Professor J . R. Lee. 

L I T T L E T O N : Ronald H . Bisselt, son of M r . 
and M r s . Robert J . Bisselt, 5115 South Washing
ton, winner of a Universal Oil Producls Founda
tion Scholarship for the 1970-71 academic year. 
Awarded to a junior or senior student In Chem
ica l and Petroieum Refining Engineering, 

L I T T L E T O N : Charles W . Bloomquist, son of 
M r . and M r s , Charies W . Bloomquist, 6577 South 
Gallup, winner of the Outstanding Graduating 
Senior A w a r d in the Petroleum Engineering De
parfment, Presented lo Bloomquist by Professor 
G . R. Pickett. 

Michael S. Kirchuer, son of M r . and M r s . 
Stanley W. Kircbi ier . 2254 West CostiUa Ave. , 
winner of the M a x L Silher A w a r d for Highest 
Scholastic Achievement for a 1969 freshman. Pre
sented to Kirchner by President O. E . Childs, 
Also a winner of the Standard OU Company of 
California Scholarship for the 1970-71 academic 
year. Awarded to a student in any year in Geo
physical, Geological or Petroleum Ei^ lneer ing . 

P U E B L O : John S. Be'.cher, son of M r . and 
M r s . Robert L . Belcher, 401 L a Vista, winner of 
the Chevron Oil Company—California Division 
Scholarship for the 1970-71 academic year. 
Awarded to a senior student in Geophysicai E n 
gineering. 

S A L I D A : Daniel L . Everett , son of M r . and 
M r s . Daniel L . Everett . H . R . i . Box 340, winner 
of the Outstanding Graduating Senior Award in 
the Mathematics Department. Presented to 
Everett by Professor J . R. Lee. 

S T E R L I N G : Danny J . Krebs , son of M r . and 
M r s . Joseph E . Krebs. P . O . Box 105, winner of 
a R O T C Scholarship for the 1970-71 academic 
year, 

O U T O F S T A T E 
A R I Z O N A : T e r r y D . Bauer, son of Mi's. Robert 

Bauer, 326 Grove Slreet, Prescott. winner of Iho 
Clark B . Carpenter A w a r d available to a gradu
ating senior in Metallurgical or Mining Engineer
ing and most deserving in the view of the stu-
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dents and faculty members in the department. 
Aiso winner of the Outstanding Graduating Senior 
A w a r d in the Mining Engineering Department. 
Both awards presented lo Bauer hy Professor 
A , M , Keenan. 

C A L I F O R N I A : Steven L . Schuiiart. son of M r . 
and M r s . T . V, Schuhart, 300 Anza Street, Davis, 
winner of a Cleveland-CUffs Iron Company 
Scholarship for the 1970-71 academic year. 
Awarded to a sophomore in the Mining or 
MetaUurgy Department. 

Walter F . Malone, son of M r . and M r s . Walter 
Malone, 228 North 10th Street, Montebello, wiiuier 
of a New Jersey Zinc Company Scholarship for 
the 1970-71 academic year. Awarded to a student 
in any year in Mining, Metailurgy or Geophysical 
Engineering. 

C O N N E C T I C U T : John I. Brockardt. son of M r . 
and M r s . John W. Brockardt, 4 colony Road, 
Darien, winner of an Amer ican Smelting and Re
fining Company Scholarship for the 1970-71 aca
demic year. Awarded lo a junior or senior stu
dent in Mining or Metai lurgicai Engineering. 

I L L I N O I S : A l a n N . Pike, son of M r , and M r s . 
Kenneth N . Pike, 5809 Frankl in Ave. , L a Grange, 
winner of the Dow Chemical Company Scholarship 
for the 1970-71 academic year. Awarded to a 
junior student in Metallurgical Engineering. 

I L L I N O I S : Cy Jordan, son of M r . and M r s . 
Calvin A . Jordan, 5570 Dorchester Drive. Rock-
ford, winner of an Amer ican Smelting and He-
fining Company Scholarship for the 1970-71 aca
demic year. Awarded lo a junior or senior stu
dent in Mining or MetaUurgical Engineering. 

George K . M c F a l l , son of M r , and M r s . George 
M c F a l l , 4711 Forest Hills Road. Rockford, win
ner of an Alcoa Foundation Scholarship for the 
1970-71 academic year. Awarded (o a junior stu
dent In Metallurgical or Mining Engineering, 

I N D I A N A : Dougias J . Guion. son nf M r , and 
M r s . John A , Guion, 5153 Caroline. IndianapoUs. 
winner of the Robert F . Aidrcdge Memoria l 
Prize, a cash award, presenfed each year to the 
graduating senior in Geophysics who has the 
highest scholastic average in Geophysics courses. 
Also winner of the Cecil H , Green Award given 
to the student who has the highest attainment iu 
(ho combination of scholastic achievement, person
ality and integrity in Geophysics. Both awards 
presented to Guion by Professor J . D . Ho'llsler. 

IOWA: David G , Slolfa. son of M r . and M r s . 
Anton J . SLolfa, 2022 Highland Ave. . Davenport, 
winner of (he J . Weldon Wilson Scho'arship for 
tho 1970-71 academic year. Awarded to a junior 
student in any option. 

M A R Y L A N D : Robert K . Spangler, son of M r . 
and M r s . Robert K . Spangler. 1323 Brixton 
Road. Baltimore, winner of an Alcoa Foundation 
Scholarship for the 1970-71 academic year. 
Awarded to a junior student in Metallurgical or 
Minin^t Engin'jering, 

M A R Y L A N D : John C. Vanko . son of M r . and 
M r s . John J . Vanko, 120 Springside Drive . 
T i m o m u m , winner of a New Jersey Zinc Com
pany Scholarship for the 1970-71 academic year. 
Awarded to a student in any year jn Mining, 
Mela' lurgy or Geophysical Engineering. 

M A I S S A C H U S E T T S : James J . Gusek, son of 
M r s , Josephine R, Gusek, 28 Linden Ave. . West-
field, winner of a C'eveiand-Ciiffs Iron Com
pany Scholarship for tlie 1970-71 academic year. 
Awarded to a sophomore in the Mining or Metal
lurgy Den artm ents. 

M I S S O U R I : L a r r y A , Cramer , son of M r . and 
M r s . Rolf W. Cramer. 2319 Goff Ave, . St. Joseph, 
winner of tĥ ^ Charles and M a r y Cavanaugh Award 
in memory of a young Colorado School of Mines 
Alumnus and his wife. Presented to Cramer by 
Professor P . G . Herold. 

N E W H A M P S H I R E : Robert G . Pep'er. .Tr-. 
son of M r s . Ruth Pepler. Hil l Road. F r a n k ' i n . 
winner of a Union Oi l Company Scholarship for 
the 1970-71 academic year. Awarded to a student 
in any year in Chemical and Petroleum Refining, 
Geoloeifcal or Goophvsical Engineering. 

N E W J E R S E Y : R'cl i . ird J . Hnrt . son of M r . 
and M r s . Jack S. Hurt, 119 W m . Penn Ave. . 
PennsviUe. winner of an A'coa Foundation Schol
arship for the 1970-71 academic year. Av/arded to 
a junior student in Meta'lurgical or Mining E n 
gineering. 

N E W Y O R K : Robert A . Crewdson son of M r . 
and M r s . Ern'Jst Crewdson 124 Parkmere Road. 
Rochester, winner of a Union 0 0 Company 
Scholarship for the 1970-71 academic year. 
Awarded to a student in any year in Chemical 
and Petroleum Refining. Geological or Geo-
ph.vsical Engineering, 

O H I O : Stephen D . Schwochow. son of M r , and 
M r s . Norman Schwochow. 241 East Cherry, Clyde, 
winner of tlte Outstanding Graduating Senior 
A w a r d in the Geological Engineering Department. 
Presented to Schwochow by Professor H , C. 
Kent. 

O R E G O N : Paul D , Blunicnslcin. J r . , son of M r , 
and Mrs . Paul D , Blumensfein, Sr., 2825 F lora ! 
HiU Drive. Eugene, winner of (he George W. 
Harris Scholarship for the 1970-71 academic year. 
Awarded to a junior or senior student in Mining 
Engineering, 

P E N N S Y L V A N I A : Wesley P . Nasou. son of 
M r , and M r s . E . Paul Nason. 950 Highland Road, 
Sharon, winner of the New Jersey Zinc Company 
Scholarship for Ihe 1970-71 academic year. 
Awarded (o a student in any year in Mining, 

Metallurgy or Geophysical Engineering. 
T E X A S : W i l i a m L . Fischer, son of M r . and 

M r s . G . L . Fischer, 907 Duncan Lane. Austin, 
winner of an American Smelting and Refining 
Company Scholarship for the 1970-71 academic 
year. Awarded to a junior or senior student in 
Mining or MetaUurgical Engineering. 

V E R M O N T : Donald W . D . Rakowski , son of 
M r , and M r s . Stanley Rakowski , 116 Messenger 
Street, St. Albans, winner of the Outstanding 
Graduating Senior Award in (he Metallurgical 
Engineering Department. Presented to Rakowski 
hy Professor P. G . Herold. Also the winner of 
the President's Award Senior Scholar Athlete, 
Presented lo Rakowski by President 0. E , 
Childs, 

V I R G I N I A : Clifford R. Pollock, son of Colonel 
and M r s . C. H . Pollock, 123 Tanglewood Drive . 
Hampton, winner of a R O T C Scholarship for the 
1970-71 academic year. 

W Y O M I N G : James B . Page, son of M r . and 
M r s . Legrando T . Page, 107 12th Slreet, Wheat
land, winner of the Kennecott Copper Corpora
tion Scholarship for the 1970-71 academic year. 
Awarded to a junior or senior in Metallurgy or 
Mining. 

C A N A D A : Dav id W. Phil ip, son of M r s , Barb
ara I. PhiUp, 304-233 East Mth Streei, Van
couver, B . C . , winner of thc Viola Vestal Coulter 
Scholarship for the 1970-71 academic year. 
Awarded to a junior or senior student in Mining 
or MetaUurgical Engineering. 

E N G L A N D : Timolhy J . Haddon. son of M r . 
and M r s . Michael F . Haddon, % 108 Queensgate. 
London S.W.. winner of the Brunion Award , This 
Brunton Transit is made available by the late 
Hon. D . W. Brunton for meritorious work in 
Mining Engineering, 

H O N G K O N G : VVin5--0n Chu . son of M r . and 
M r s , Chun M a n Chu, 3F1, 8MI Butler Road, win
ner of the Rocky Mountain Association of Geolo
gists Award for achievement in all phases of 
Geo'ogy, Presented (o Chu by Professor H , C, 
Kent, 

P E R U : Michael P . .luiUand. son of M r . and 
M r s . Paul G . Juilland. 887 L , F . Vi l laran . L i m a , 
winner of the Charles J , Adaini Scholarship for 
the 1970-71 academic year. Awarded to a Junior 
student in Minfng Engineering, 

The sign on the entrance to the In
ternal Revenue Service building read: 

"Watch your step." The sign on the 
exit read: "Watch your language." 

Good Luck, Miners 

G O L D E N 

L I Q U O R S 

13th & Ford Sts. 

You Expect 
More 

From Standard 
and you gef If 

AT 

PETERSONS 
STANDARD 

SERVICE 
14th & Ford Streets Phone: 279-2226 

Golden, C o l o . 

DFC Gerainics continues to manufacture the 

high quality metallurgical clay goods that have 

TB« j j • ''^'^9 been manufactured by The Denver Fire 

1 1 1 6 u i f l i i u o r n i n ^ ' ^ ^ ^ ^ ^ ^ ^^^^^ ^''^'^'^^^^^ 

M but under a new name, and at a new location. 

PlSlllllPIIU '^^^'^^ ^^"^^ ^^^^ ^° changes to the clay bodies or in 

IIIUBIIII SIS specifications as demanded by our clients for over 

ninety years, DFC Corporation (in Denver) still handles furnaces, replacement 

parts, crushers, etc., bul we make your annealing cups, bone ash, crucibies, 

cupels, roasting dishes and scorifiers. For information, you can reach us a t , . , 

P.O. Box IIU - Cmon Cily. Colorado 81212 D F C A CcrBmiCS, IllC 
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Golden Anniversary Graduates Karl W . Reynolds '20 (beginning second from le-f+), E+helberi Dowden Jr. "20, W . S, Levings '20, 
Fred Lichtenheld '20. Also shown are F. E. Heatley '15 and Steve Fuliaway '16, 

C e l e l y r c i t i n ^ tlte ^ 6 t L (Commencement 

t 

Denver Athletic Club, Denver, Colo. 

May 28, 1970, 6:30 P . M . 

O R E than 250 Mines men, C S M 
faculty and administration, and 

guests attended the Annual Alumni 
Banquet held M a y 28, 1970 at the Den
ver Athletic Club. 

After relaxing cocktails and a 
gourmet dinner, C S M Alumni Presi
dent H a l Addington made the follow
ing introductions and comments: 

" I am H a l Addington, Class of 1943, 
president of the Alumni Organization 
and also consulting petroleum engi
neer, here in Denver. 

"Harr ison Hays, 1931, is the vice 
president of the Alumni and is direc

tor of Project Development, Stearns-
Roger Corp., Denver. 

"Nea l Harr , 1954, is the secretary 
of the Organization and a geologist 
with King Resources, Denver. 

"Robert Magnie, 1947, is the treas-
m'er, and was weil chosen, because 
he is a member of the staff at the 
Denver U . S. National Bank. This is 
his second year. 

"D ick Vincent, 1933, was elected in 
1968 and is now serving his third 
year on the Board. Dick is director of 
Metallurgical Research for American 
Metal Chmax. 

U.S .G.S . G e o l o g i c References 
Do you still look for USGS geologic references by place names? 

The quick, accurate v/ay is by latitude and longitude. Our Geologic 
Index is an easy-to-use reference finder kept current by Monthly 
Supplements, $15.00 per year, Quarterly, $9.00, or Yearly, $3.00. 

See Mines Magazine "Book Review" August, 1969 or write us 
for particulars. Each book sold is delivered to you completely up-to-
date with supplements. Price $25.00. Used extensively in U.S. and 
Canada. 

G E O L O G I C A L PUBLISHING C O M P A N Y 
p. O . Box 2041 Denver, Co lo rado 80201 

"Donald A . Craig, 1948, was elected 
a director last year, and is also vice 
president of Metal Treating and Re
search Co., Denver, Don's son, Bruce, 
is a member of the 1970 graduating 
class. 

"Dav id S. Squibb, 1934, is serving 
his first year as a director. He is 
with Stearns-Roger Corp. 

" I am sure Uiat most of you know 
Dr, Orlo E . Childs, president of the 
Colorado School of Mines, and I would 
like to ask h im to present the mem
bers of his staff and faculty that 
may be present. 

"The Board of Trustees of the Colo
rado School of Mines consists of M r . 
Ted Stockmar, president, and Board 
members E d Eisenach, Russell Volk, 
Wii i iam Alexander and Leo Bradley. 

"We are always pleased to have 
Representative George Fentress, 1949, 
with us. 

"Both the President of the Student 
Body, CharUe McNei l , and the Presi
dent of the Senior Class, Charles 
Crew, are with us this eveftiing. We 
are proud to have these fine repre
sentatives of the students of the 
Colorado School of Mines with us at 
this time. 
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Seated at fhe Head Table are D. H . Squibb '34, H . L. Hays '31, H . W . Addington '43, Charlie M c N e i l '71, Neal J . Harr 
'54, and Charles Crew '70. 

" M r . Ne i l Har r wi l l present the 
Class Agents for 1970 in the absence 
of Dr . Pegis who is unable to attend. 
The young men are Richard J . Keh
meier (Geology); Douglas J . Guion 
(Geophysics); Charles D. Crew (Met
allurgy); Robert T, Roberts (Mining); 
Charles W. Bloomquist (Petroleum); 
Gregory R. Siebers (Petroleum Re
fining ); Robert E . Deister (Chem
istry); Edward C. Karg , J r . (Mathe
matics); Lee A . Turner (Physics). 

"Steve Fuliaway, 1916, wil l present 
the annual Puhaway Award to the 
Outstanding Track Man, George Brett 
Bristol, a Junior, who holds the School 
record as a high jumper. He has let
tered three years in track. 

"The P i Warren Annual Award is 
being given to Mike Collodi, a Sopho
more, as the Outstanding Baseball 
Player on the Mines squad. Last year 
he received this award, and it was 
the first time it was ever given to 
a Freshman. He has had an outstand
ing season again this year. Mike also 
received conference recognition in 
both 1968 and 1969 for his per
formance in football as a brilliant re
ceiver and flanker. He is one of 'the 
fom- athletes who has been chosen by 
the Outstanding College Athletes of 

Ralph Foster '43, !. Ivan Gi lber t "41, W a l l e r L. Crow '41, Martin Hugglund "41 
Ted P. Stockmar '43, and John J . Wanner '48. 



Alwattari Barker 

America and wi l l be honored in the 
1970 Volume of their publication. 

"The Colorado School of Mines has, 
for the past 27 years, recognized its 
outstanding graduates by conferring 
the Distinguished Achievement Medal 
at the Annual Commencement. The 
award represents the highest honor 
the School of Mines bestows on its 
own graduates. 

"Selection of the Medalists is made 
by tlie Board of Trustees of Mines, 
who have c a r e f u l l y evaluated, 
screened, and chosen those most 
eligible f rom among our distinguished 
graduates. The Distinguished Achieve
ment Award is represented by a Sil
ver Medalhon encased in Lucite, set 
on a walnut base. The record of ac-
comphshments of each medallist is 
permanently inscribed in a journal; a 
bound copy of this inscription is pre
sented to each of the honored grad
uates. Since the achievement of each 
is reported in fu l l at Commencement, 
we . wih only introduce each one this 
evening with a statement of his cur
rent position. They are: 

" A z i z A . Alwattari , Petroleum Re
fining Engineer. Class of 1952, who 
resides in Barnes, London, England. 
He is presently a member of the 
Board of Directors of the Sahara In-
suraflice Co., Tripoh, and is doing 
graduate work in economics at the 
School of Oriental and Afr ican Studies, 
University of London. Although he 
was unable to attend the banquet this 
evening, he has sent a letter express
ing regret. 

"Claude L . Barker, Engineer of 
Mines, Class of 1931, lives here in 
Denver. He is now an independent 
consulting mineral investment engi
neer after a successful career span
ning almost four decades in Colorado 
with E . I. DuPont Co. 

"Wi l i am S. Cole, Jr . , Engineer of 
Mines, Class of 1935 f rom St. Ann, 
Jamaica, West Indies. M r . Cole is 
vice president and general manager, 
Reynolds Jamaica Mines Ltd . , direc
tor aud vice president and general 
manager, Lydford Enterprises L i m 
ited in Lydford, St. Ann, Jamaica. 

"Frank R, Fisher, Petroleum E n 
gineer, Class of 1940, f rom Richard-

16 

Cole FisUer 

son, Texas. M r . Fisher is assistant 
manager, Research and Development, 
North American Producing Division 
of Atlantic Richfield Co., in Piano, 
Texas. His publications include sev
eral articles in M I N E S Magazine and 
other technical publications. In addi
tion, he holds three United States 
Patents. 

" J . Harlan Johnson, Master of 
Science, Class of 1923, Crawley, Texas. 
In 1925 he became associate profes
sor of Geology at Mines and in 1936 
received the Doctor of Philosophy de
gree f rom the University of Colo
rado. He was professor of Geology at 
Mines f rom 1947 until 1967 when he 
retired as Professor Emeritus. Dr. 
Johnson is the author of over 170 pub
lications, largely on organic lime
stones and fossil algae, and is the 
author of a book, 'Limestone-Build
ing Algae and Alga l Limestones.' 

"Hubert E . Risser, Engineer of 
Mines, Class of 1937, f rom Urbana, 
IU., is unable to attend the banquet. 
Since 1960, Dr . Risser has been pro
fessor of Mineral Economics, Uni
versity of lUinois and principal min
eral economist and assistant chief of 
the lUinois Geological Survey. In 
January 1970 he became a visiting 
professor in the Department of Min
eral Economics at the Colorado School 
of Mines. He is the author of more 

Johnson Risser 

than 30 pubUcations on many aspects 
of the mineral industries. 

"Our Commencement Speaker Dr. 
WilUam Pecora, wi l l receive an Hon
orary Degree, Doctor of Engineering. 
He has been the director of the United 
States Geological Survey, Department 
of the Interior, since 1965. For his re
search work in geologic science Dr. 
Pecora was elected to the National 
Academy of Sciences, American Acad
emy of Arts and Sciences, and tho 
BrazUian Academy of Sciences. He 
has published more than 50 papers in 
his f ield. In his earlier years. Dr . 
Pecora also achieved distinction as 
an outstanding athlete. He was Inter
collegiate Fencing Champion in 1933 
and in 1936 a member of the United 
States Olympic Team. 

"The Colorado School of Mines 
Alumni Foundation elects a number 
of individuals each year as Honorary 
Members. The requirement for this 
designation is that they are "a friend 
of the institution and have contributed 
in some way to its well being." This 
year five Honorary Members have 
been recommended by the member
ship and approved by the Board of 
Directors of Colorado School of Mines 
Foundation. These men are: 

"Dr. Orlo E . Childs, who is retiring 
as President of the Colorado School 
of Mines. The changes on the campus 

T. T. Humphreys, Tom Roberts '70, S. Power Warren '13, Car l A . Biaurock '16, 
Frank E. Briber '16, John B. Carman '10, Kenneth H . Maieson ' I I , and Robert W . 
Humphreys '70. 
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Fathers and Sons Table—Greg Chlumsky '70, Frank J . Chlumsky, Lloyd Winger Ml 
'70, Lloyd Winger, Jr., Fred Staible 7 0 , E. W . Staible, O . H . Rostad, and Robert 
Rostad '70. 

and within the curriculum mark the 
effort made by him during his six 
years as president. 

"Dr. Wm, J . Pecora, director, U . S. 
Geological Survey, for his outstanding 
work in Geology and continued sup
port given by him to the Colorado 
School of Mines. 

"Dr, Robert H. Carpenter, Dept. of 
Geology, for his contribution not only 
in his off ic ial position with the de
partment but for his intense and con
tinued interest i n the welfare of the 
foreign students cn the campus by 
sponsoring the International Club. Dr . 
Carpenter should share this honor 
with Mrs . Carpenter, for she has also 
played a great pai't in this en
deavor. 

"Prof. Robert D. Osborn for his 
dedication as a teacher of mathe
matics. Professor Osborn is retiring 
as of the ond of this school year. 

"Mr, Nils Swenson, for his expres
sion of support to the Colorado 
Schooi of Mines Foundation by donat
ing a substantial gift wihch expressed 
his fai th in the students, faculty and 
the administi-ation of the Colorado 
School of Mines in maintaining their 
"cool" during these most ti'ying 
times. 

"In the interest of brevity we wUl 
not introduce the individual members 
of 'the classes who are here for their 
reunions. However, I thought that you 
might be interested in some statistics. 
The Silver Anniversary Class of 1945 
was much smaller than usual as the 
number of graduates had been dras
tically curtailed by the demands of 
World War II, There were 44 grad
uates in the Class, of whom 40 are 
living and 2 are expected to return 
for their 25th reunion. 

"The Class of 1940 (30th Year) was 
one of the larger pre-war classes, 
with 148 graduating and 130 of whom 

are still l iving. We expect to have 
16 here for the reunion. 

"The Class oS 1935 (35th Year) has 
93 graduates, 74 of whom are still l iv
ing and 15 of whom are expected at re
union. A letter f rom George Argall-— 
on his way to the 6th International 
Mining Congress in Madr id — ex
presses best wishes to members of 
the Class of 1935. 

"The Class of 1930 (40th Year) con
tained 68 graduates of whom 49 are 
still l iving and nine are expected to 
be here. This is the first class be
fore the spectacular crash of the 
1929s, Shortly after graduation they 
met the crisis of October 1929 and 
for the next few years It was largely 
a case of 'root hog, or die.' 

"The Class of 1925 had 79 members 
of whom 48 are living and eight wi l l 

be in attendance at the annual re
union. 

"The Golden Anniversary Ciass of 
1920 (SOth Year) was also curtaUed 
in number by World War I. Only 40 
men graduated in that class, of whom 
21 are living and six are in atten
dance at this reunion. Since this is 
their Golden Anniversary Reunion I 
think it is proper to make an excep
tion here and introduce the six who 
are present: M r . Ethelbert Dowden, 
DeBary, F l a . ; Dr. Wm. S. Levings, 
Golden, Colo.; Mr . Frederick A . 
Lichtenheld, Oklahoma City, Okla.; 
M r . Herbert K . Linn, Lakewood, 
Colo.; M r . H . W. C. Prommel, Den
ver, Colo.; M r . K a r l W. Reynolds, 
Tulsa, Okla. 

" K . H , (Scotty) Matheson repre
sents the Class ot 1911 (59th Year ) . 



D. H . Squibb '34, Edward Matsen '34, T. G . Manhart '30, and Lindy Barl<er '3 1 l l e f t ) . Breft Bristol '71, Ken Nickerson '48, 
Dan Carrol l '70, and Mike Co l lod i '72 (right). 

"John B . Carmen represents the 
Class of 1910 (60th Year) . 

"Warren Prosser f rom the Class of 
1907 is here and wi l l have completed 
63 years since graduation, M r . Pros
ser said that 'as a member of the 
Class of 1907 I sincerely hope that 
many of you of the Class of 1970 wi l l 
return to celebrate your Golden An
niversary in 2020 A . D . ' 

"The end of the program is near, 
and it is time to salue the man who 
runs the Alumni Association, Col. 
Weaidell W. Fertig, and his efficient 
staff: Mrs . Betty Becker, Mrs . Char
lotte McKnight , Mrs . Jackie Simp
son, Mrs . Shirley Ashlock, and Dean 
Wil l iam Burger, who has been most 
successful as advertising manager of 
M I N E S Magazine. M I N E S Magazine 
Eli tor Carter Kaanta also is here to
night with his son, Henry, who grad
uates f rom Mines this summer. An
other son. Carter W., now with I B M 
in Vermont, graduated f rom Mines 
in January with a MetaUurgical En
gineering degree. The boys' maternal 
and paternal grandfathers were also 
Mines' graduates: C. W, Badgley '06 
and Henry W. Kaanta '15. 

Jack Clielius '42, E. J . Mayhew '41, Harrison L. Hays '3 1, H , W. Addington '43, 
Dr, John W Vanderwilt, and Dr, Ramon Bisque. 

"This is it—let's ask the fathers of 
sons in the Class of 1970 to stand. 
Now, wiU members of the Class of 
1970 stand and be accepted in the 
ranks of one of the world's most ex
clusive clubs. Let's salute these fine 

Members of the Class of 1935. 

young men who wi l l carry on the tra
dition of the Colorado School of Mines 
Icng after we are gone!" 

Mines men, faculty and guest at
tending the 1970 Alumni Banquet 
were: 

Class of 1907 
Warren Prosser. 

aass of 1910 
.John Carman, 

aass of 1911 
Kenneth H . Matheson. 

Class of 1913 
Harvey Mathews and P i Warren, 

Class of 1914 
NeU MacNeiU. 

Class of 1915 
F . E . Heatley and Ben Essig . 

Class of 1916 
Car l Bluarock, Frank Briber, R. M , 

"Steve" Fuilaway, 

Class of 1920 
W. S. Levings, Fred Lichtenheld, E . 

Dowden, K a r l W. Reynolds. 
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Alumni partake of a sumptuous dinner served buffet style. Some of the members of the C S M Alumni staff: Mrs , . Jackie Simp
son, Mrs. Shirley Ashlock, C o i , W, W. Fertig '51, and Mrs. Betfy Decker. 

Class of 1921 
Joseph P , Ruth. 

Class of 1922 
Malcolm Collier and A . L . Pierce. 

Class of 1923 
E . J . Brook and Charles 0. Parker. 

Class of 1924 
Harry L . McNeiU, 

Class of 1925 
Homer A , Goddard, WiUiam L . 

Jude, Ivan Salnikov, Frank J , Lav
erty. 

Class of 1926 
Melford H , Salsbury, Ruth VoUi, 

G, C. Weaver, Arch Sproul. 

Class of 1927 
Bob McGlone, Claude Fert ig, A . L . 

Ladner. 

Class of 1928 
S. M . Del Rio, 

Class of 1929 
Ne i l S. Whitmore and Bob WiUiams. 

Class of 1930 
W. P . Morris , Robert N , Hastings, 

Bernard M . Bench, T, A . Manhart, 
George Fancher. 

Class of 1931 
R . L . Stark, Harrison L . Hays, Col. 

WilUam K . (Mutt) Wood, E a r l C. 
PhiUips, A . J . Hintze, Lloyd H . Don
nelly, C. L . Barker, WiHiam C. 
Kle in . 

Class of 1932 
V . N . Burnhart, Ralph Jensen, 

Walter H . Zwicki , Wilham P . Morris . 

Class of 1933 
Dick Vincent. 

Class of 1934 
David Squibbs and Edward Matsen. 

Class of 1935 
Phi l ip A . Pelton, Max E . Coats, 

W. A . Van Hook, Robert F . Barney, 
George D. Volk, Merr iU S. Rosen
gren, R. W. Price. 

Class of 1936 
Car l Morris, E a r l L . Durbin, A l 

Brookes, K i r k Forcade. 

Class of 1937 
Gene Meyer. 

Class of 1938 
WiUiam R. Parks. 

Class of 1939 
Edwin J . Eisenach, Hubert E . Ris

ser, PhU H . Garrison, V . A . (Bud) 
Vassen, J . F . Dieckman, L . J . Brewer. 

Class of 1940 
Howard Schmuck, John J . KeUey, 

Col, David Roberts, Douglas J . 
Watrous, F red A . Nagel, M . S. Pat
ton. 

Class of 1941 
Howard C. Parker, Walter L . Crow, 

J . Ivan Gilbert, R . P . Comstock, Mar
tin Hegglund, Leo J , Goldsmith, F red 
Hynes, E , J . Mayhew. 

Class of 1942 
John R. McMinn , Lee Scott, J . L . 

Fusselman, Bob Simpson, Ne i l Becker, 
Jack Chelius. 

Class of 1943 
Robert E . Lintner, H , W. Adding

ton, Ted Stockmar. 

Class of 1945 
Clyde V . Johnson. 

Class of 1947 
Albert Musgrove, M . John Berstein, 

Bob Magnie, Har ry Hopp, Chuck 
Einarsen. 
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Overall view of 1970 C S M Alumni Banquet May 28 at the Denver Athletic Club . 

Class of 1948 
Donald A. Craig, Ken Nickerson, 

Arthur Lankenau, Jack Haley, An
thony Corbetta, John J , Wanner. 

Class of 1949 
Ben H . Parker, Jr. , Leo Bradley, 

Den Galbraith, Bob Torpey, George 
Fentress, Don Sil.jsstroni, Robert Cole
man. 

Class of 1951 
John W. Carey, Wendell W. Fert ig, 

Dave Johnson. 

Class of 1952 
M . McLaren and Robert Thomas 

Johnson. 

Class of 1953 
Richard C. Huston, George Minick, 

H . J . Smith, Carlos Carroll . 

Class of 1954 
Fred Fox, Neal Harr , A l McGlone, 

Edward Rozada, Dick Veghte. 

Class of 1955 
Dean Laudeman and Harold K e l 

logg. 

Class of 1957 
Ronald E . Evenson. 

Class of 1960 
L . Douglas Patton, F . Sparks 

Langher, Jr. , Tom Carroll . 

Class of 1961 
Frank Hadsell, Gordon Van Sickle, 

Ar t Biddle. 

Class of 1962 
Terry Walker and John Vander

wilt (Hon.). 

Class of 1963 
Daniel McFadden and Wilham G. 

Ross. 

Class of 1964 
Don L . Bingham. 

20 

Nils Swenson and R. H , Volk, '26, 
Last year Mr . Swenson gave $50,000 to 
Mines because he likes the way students 
handled the ROTC protest. (For details; 
p. 12, June 1969 MINES Magazine.) 

Class of 1965 
Fabiano S. Lobato and Jerry Jer

gensen. 
Class of 1966 

Henry Babcock. 
Class of 1967 

A . H . Patton (Hon.), Edmund Finch, 
Warren Harrison. 

Class of 1968 
Dean Wm. Burger (Hon.) and 

Woody Norman. 
Class of 1969 

Morris Miceh and John N . Kle in . 
Class of 1970 

Robert Watson, Bruce D. Craig, Bob 
Bins, Brad Benton, Tom Roberts, 
Pete Cawlfieid, Rogert Van Dek, Paul 
Schiller, E d Karg , Ron Mlldenberger, 

Robert Humphreys, Lloyd Uringer, 
Henry Kaanta, Mike Hagan, Carl W. 
Winters, Robert Slusher, Richard G. 
Geyer, Charles E . Smith, Allen 
Cockle, Anton Bosch, Robert Rostad, 
Doug Guion, Perry E . Sibers, Del 
Miley, Stan Beitscher, Craig W. 
Horner. 

Gary Hoffman, WiUiam Foard, 
Lee Cooper, Robert A . Davis, How
ard C. Parker, G. G. Chlumsky, R. C. 
Giesler, James D. Kle in , Robert T. 
E.oberts, Terry Laverty, Bart Caruso, 
Charles R. Miller , Charies Crew, 
Timothy J . Haddon, Donald W. D. 
Rakowski, James A . Kohm, Corwin 
E . Rose, Gregg Siebers, Mike Hogan, 
John Reid, Dave Armstrong, J i m 
SUzewski, Henry A . Mullen, Lee 
Turner, Mark V . Patton, Dale E . 
Bingham, Alan Noble, Dan CarroU. 

Guests 

Nils Swenson (Hon.) '70, Robert 
NeweU, TeUer E . Norman, Chester 
MiUer, Frank Pool, Robert Hudson, 
Brett Bristol, BUI Stein, Frank Van 
Dok, Charles McNeU, Mike CoUodi, 
Clem Hoffman, Raymond MuUen, Jay 
Turner, Loran Noble, Jack Hemp, 
Chas. Crew, L . Carter Kaanta, B i l l 
Steen (photographer). 

Faculty and Administration 
Fr i tz Brennecke, Dr . Albert W. 

Schlechten, Marv K a y '63, Warren 
Mason '43, F r a n Smiley '40, DeJoseph 
R. Lee, Col. WiUiam Leckie '49, J i m 
Johnstone '48, Jack Hancock, Grunett 
Steinhauer, Chuck Morris , Charles 
KohUiaas '56, Frank Utter, Dr. Orlo 
Childs (Hon. 70), Dr . WiUiam J . Pe
cora (commencement speaker). Dr. 
Robert Carpenter {Hon. '70), WilUam 
J . Chapitis, Dr . Truman Kuhn (Hon. 
'69), Dr. James Gary, Justin B . 
Pierce, Dr. Ramon Bisque, Mart in 
Lemke. 

Mill 

Design 

& 

Consfruction 

O. W. WALVOORD, INC. 

2105 E. V IRGINIA A V E . 

DENVER, COLORADO 80209 

303-744-1334 
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C L A S S OF 1920 G O I D E N A N N I V E R S A R Y R E U N I O N BREAKFAST. Front row, left to right: H . W . C . Prommel, Mrs Robert K. 
Stone (daughter of Mr . Prommel), Mrs. Karl W . Reynolds, Karl W . Reynolds, Mrs. Wi l l iam S. Levings, Dr. Wi l l iam S. Levings. 
Back row, left to right: Steve Fuliaway '16 (guest), Ethelbert Dowden, Dr. Orlo E. Childs, Frederick A , Lichtenheld, C o l , Wendel l W . 
Fertig, 

i n i n ^ (^n^ineerin^ ^ r u d u a t i o n i^i'eaL^adt 

By Charles 0. Frush 

AP P R O X I M A T E L Y 140 people attended the annual 
"Min ing Engineering Department 'Graduation Break

fast' " on May 29, This occasion is an old tradition in the 
Department, having heen initiated many years ago by Pro
fessor Parkinson to honor the Department's graduating 
Seniors. It was held in the newly renamed "Ben H . Parker 
Student Center." The attendance of students, families, and 
friends this year was the largest ever. 

Terry Bauer was awarded the "Old Timer's Watch," 
This fine timepiece is given each year by the "Old Timer's 
Club" to a newly elected "Watchman" f rom the Coiorado 
School of Mines. Other simUar watches are given to se
lected top students in other mining schools who have 
chosen to go into the coal industry. There is the additional 
benefit that the recipient need never fear being out of work 
— the "Old Timer's Club," through the individual mem
bers, wil l always help a "Watchman" get a new job in case 
of need. At thc present time, of course, and for as far 
into the future as anyone can now see, this is no problem, 
but in earliei- days this ha.s been one of the most attrac
tive aspects of (he award. 

This year's breakfast marked the beginning of what is 
very much hoped wiU be a new tradition. The Mine Safety 
Appliance Co., through the courtesy of Jack Leech, Denver 
area representative, gave each graduating mining engi
neer a new "SkuUgard" hard hat and a miner's belt. Rob
ert Anderson, district manager of the Company in Salt 
Lake Ci ty , says that the Company hopes in this way to 
help attract the attention of other students to the exceUent 
career opportunities within the mining industry. Whether 
or not this succeeds, the fact remains that this year's re
cipients were deUghted with the gifts and are very much 
aware of this company's role in helping to impi-ove the 
safety of mining and metallurgical operations. Graduates 
in other options have expressed envy, and our Junior min
ing engineering students have been much interested in 
whether the practice is Ukely to be continued. 

The Mining Engineering Department Graduation Break
fast is always held on the morning of Graduation Day, 
Alumni of tho Department are particularly welcome. 
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CC^^fYi to (Conduct Statewide CCoiorctdo 

cJ^and %^6e a n d ^ a t u t u i ^ e d o u p c e ^ n u e n t o r ^ 

TH E Colorado School of Mines has received a $117,000 
grant f rom the State Department of Natural Re

som'ces to conduct a Colorado Land Use and Natural 
Resource Inventory ( C L A R I ) . 

Project C L A R I , the fhrst of its kmd in Colorado and 
the second m the Nation, w i l l be conducted through 
CSM's Basic Engineering Department, under Dr . Arthur 
J . McNah-, visiting professor f rom Cornell University. 
The first similar mventory survey was conducted by 
the state of New York f rom 1966 to 1969 by Cornell Uni
versity. Presently the New York inventory is being ex
panded due to the demands upon the existing inventory 
data. 

Under project CLARI the state's 106,000 square miles 
wi l l be divided into 2,837 "cehs," each ceh being 10 kilom
eters (approximately six miles) on a side. Each of the 
individual ceUs wiU be evaluated for over 150 land use 
and natural resource items under five primary headings 
recognized by agencies such as N A S A , Department of 
Interior, Department of Agriculture, Department of Com
merce and National Academy of Sciences. The five major 
headings are; cartography; geology and mineral re
sources; hydrology and water resources; agriculture and 
forestry; and geography and cultural resources. These 
items in tiu-n wiU be transferred to computer magnetic 
tape and stored for random reconstruction of the cells 
as a map with any of the specific items requested being 
placed to scale on the computer readout map display. 

B y utilization of electronic computers', photogrammetry, 
photo interpretation, and remote sensing the inventory 
wi l l become a dynamic planning tool, providing planners 
statewide the opportunities of projecting future land uses. 

Information for compiling the inventory wi l l be 
gathered f rom aerial photogi-aphs, topographic maps, geo
logical and soil conservation maps, highway department 
maps, reports of recreation, biologic, water resources and 
other agencies, various state departments, local county 
and municipal governments, mapping organizations, pub
lic uimty companies, and f rom other bulletins, folios 
and maps. 

A l l information contained in air photos or obtained 
f rom supplementary maps and reports wi l l be outlined 
by the air photo-interpreter and transferred to a 1:250,000 
scale map, (approximately four miles to the inch). Once 
the air photo interpreter and other staff members have 
gathered aU useful information the data whl be summar
ized by each specific ceh. The grid cell, 10 kilometers 
square, becomes the key to all data handling, processing, 
storage, analysis and display. 

The final computer output wi l l be either tabular print
out form or map display form. The map display wUl be 
produced on 112 sheets which wi l l comprise tiie entire 
state. Analysis of particular areas such as of individual 
countries or water sheds, can be performed on the indi
vidual 112 sheets. That is, it is not necessary to study 
the entire state at one time. The analysis provided by 
computer flexibility permits not only present studies 
to be made, but aUows a planner or engineer to predict 
future land uses incorporating featm'es such as popula-

i 

Dr. Arthur J . M c N a i r 

H e R g ' 5 W h e R S f 

SATURDAY EVENING POST CALLED IT 
"THE TIFFANY OF THE STRIP " 

, . . you'l l f ind iV the most complete resort tiotel in Las Vegas 
. . . One-hondred-fifty acre vacation wonderland . . . Featuring 
the spectacular Folies Bergere in the spacious Theatre Restaurant 
. . . Entertainment's most exciting names in the Blue Room , . . 
Epicurean adventures in the Gourmet Room, truly one of 
America's f ine Restaurants . . . Romance in intimate La Fontaine 
Lounge . . . The most luxurious rooms and suites in Las Vegas 
. . . Compiete convention facilities and expertly trained personnel 

. . Sparlding swimming pool in lush tropical setting . . . Health 
Clubs . . . Tennis courts . . . 18-hole Tropicana Championship 
Goi f Course. 

HOTEL 

Tropicana 
X LAS V E G A S Amarican l-iome of )ha folies Bergere 

J . K . H O U S S E L S , Sr . , C h a i r m a n of the B o a r d 

C L A S S O F '22 
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tion growth, development of water supphes, water pollu
tion, ah' poUution, transportation systems, development 
of new resources, and literaUy dozens of other factors. 
This method has been proven to be the most economical 
manner of analyzing and forecasting land data for the 
futm'e: 

The inventory of the state may be updated at anytime 
due to the digitized storage of the data, completed by 
a simple operation of re-examining photographs of the 
areas where changes have taken place. Additional Infor
mation f rom sources other than maps or air photographs 
can be fUed in the data bank as soon as the geographic 
position of the secondary data is known. 

Expansion of the Colorado inventory in the futm'e would 
be composed of updated developments in specific areas 
and the expansion of the existing computer stored data 
over larger scaled maps composed of "ce l l s" only one 
to f ive kilometers square. This type of larger scale would 
be used in areas of high density population, structm-es, 
or development. The advantage being that present data 
would be adequate as it exists on computer storage with 
only new data necessary to update the existing inventory. 

Presently there is only one complete topographic map 
of Colorado that is at 1:250,000 .scale (approximately one 
inch to four mUes) which is compiled on 16 sheets made 
f rom 1954-1968. Approximately two-thirds of 'Colorado is 
mapped at larger scales, hut approximately half of these 
maps are obsolete. In addition, topographic maps cus
tomarily show oniy a Umited number of features. Many 

of the features not present on existing maps are land 
use, geologic, agricultural and water resources. 

As with any intelligence-gathering project using air 
photographs, it wUl be necessary for f ie ld checks and 
identification to be performed so as to provide' greater 
accuracy of the data. This travel throughout the state 
wiU be coupled with visits to officials and individuals in 
the local areas who are knowledgeable about the natural 
resources and land uses in those areas. 

Staff members of project CLARI wUl contact each 
county's commissioners, and the mayor, city engineers, 
zoning commissions, or other public officials of each 
municipality i n the state, They wiU describe the project, 
application of the project to their respective county or 
municipality, and the value of the program for both the 
state and their local areas. 

Staff members from CSM who wiU be involved in the 
project are f rom the basic engineering depai'tment, 
mathematics department, chemistry department, and 
geology department. Additional staff members wi l l be 
joining the C S M staff f rom Colorado State University, 
and the Univei'isity of Colorado, The "photo-interpreters" 
are either undergraduate or graduate students with various 
interests i n the state and competence in any of the five 
specific areas of natural resource inventory. The stu
dents' majors cover areas such as: geology, geophysics, 
mathematics, civU engineering, biology, archaeology and 
fine arts. 

Completion of project CLARI is scheduled for Mar , 31, 
1971. 

Jusf o f f 

f / ie " S f r / p 

N E V A D A 

55 MODERN AIR-CONDITIONED 

ROOMS AND SUITES (SOME 

KITCHENETTES) WITH RADiO/TV, 

ELECTRIC HEAT • LARGE SWIM
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SHOP • WALKING DISTANCE TO 

STRIP • ENTERTAINMENT AND 

CASINOS • AMPLE 

FREE PARKING • 

TRUCKERS WELCOME 

• FAMILY RATES • 

FJ OPEN YEAR 'ROUND. 

TELE: (702) 384-1937 

m o t e l 

1600 South Main Street 
{U.S. 91 and 466) 

las Vegas, Nevada 89104 

T E R R A M E T R I C S 
A Teledyne Company 

16027 Wesf Fifth Avenue 
Golden, Colorado 80401 

(303) 279-7813 TWX (910) 

SPECIALISTS IN THE IN SITU 
MEASUREMENTS OF SOIL AND ROCK BEHAVIOR 

Donald R. Stewart '61 — W. H. Thornley, Jr. 

MILL DESIGN — FEASIBILITY STUDIES 

BULK M A T E R I A L H A N D L I N G S Y S T E M S 

C U S T O M M A C H I N E DESIGN 

BULLOCK ENGINEERING INC. 
70 W . 6th Avenue 

Denver, C o l o . 80204 Ph.: 303-266-3821 

Harry C . Bul]oek-- '45 
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Ur. 1. n . Kuhn Named Interim Chief at Mines 

DR. T R U M A N H . K U H N , a faculty 
member and administrator since 

1942, was named on June 2 as Interim 
Chief Executive Officer of the Colo
rado School of Mines by Ted P . Stock
mar, president of the Board of Trus
tees. 

Stockmar said that Dr . Kuhn, who 
is vice president for Administrative 
Affairs at Mines, wil l serve until the 
Board selects a successor to Dr . Orlo 
E . Childs, who has announced his res
ignation effective at the end of the 
current academic year. Dr . Childs is 
leaving mines to become vice presi
dent for Research at Texas Tech Uni
versity. 

Dr . Kuhn assumed his position on 
June 11. He wi l l continue his duties as 
vice president for Administrative Af
fairs. 

A native of Glendora, Calif., he re
ceived his undergraduate degree f rom 
the California Institute of Technology 
in 1930, and in 1940 earned his Ph.D. 
degree at the University of Arizona. 

Dr. Kuhn spent 11 years as an engi
neering and mining geologist in Cali
fornia and Arizona before coming to 
Mines. 

He .ioined the faculty in 1942 as an 
assistant professor of geology, became 
associate professor in 1947, and f u l l 

G O L D E N 

STATE B A N K 

Golden, Co lorado 

Member F.D.I.C. 

and 

SPORTING G O O D S 

Phone 279-3393 or 279-3374 

1112 Washington Ave. , Golden, Coto . 

Dr. Kuhn 

professor in 1952. He served as dean 
of the Graduate School f rom 1953 to 
1956. 

In 1956 he was named dean of Fac
ulty and in 1968 was appointed to the 
vice-presidency for administrative af
fairs . 

A Fellow of the Geological Society 
of America , Dr . Kuhn has served as 
a consultant and has done research 
resulting in professional publications 
in mining geology. He directed the 
U.S. State Department-sponsored proj
ect in which Mines helped strengthen 
a mineral engineering program at Is
tanbul Technical University in Turkey. 

In 1960 he received a Medallion of 
Merit given by the University of A r i 
zona for his outstanding record as a 
geologist and educator. 

In 1969 he was awarded the Tasker 
H. Bliss Medal of the Society of Amer
ican Mihtary Engineers in recognition 
of his support of the Reserve Officers 

D&N MOTEL 
1407 Washington 

Golden, Colo. 80401 

DOWNTOWN 

CONVENIENT TO 

SCHOOL OF MINES 

THEATRE - STORES 

REFRIGERATED AtR 

T V — H O T W A T E R H E A T 

W A L L - T O - W A L L C A R P E T S 

R O O M P H O N E S 

Training Corps (ROTC) and his par
ticipation in its programs. 

Dr . Kuhn is a member of the Amer
ican Institute of Mining, Metallurgical, 
and Petroleum Engineers ( A I M E ) and 
served as chairman of the Colorado 
Section in 1958. He has held other 
leadership positions in A I M E , includ
ing chairman of the Education Com
mittee, Society of Mining Engineers, 
in 1959-61, and chairman of the A I M E 
Council of Education in 1963-64. 

In 1961-62 he was chairman of the 
Mineral Engineering Division, Amer i 
can Society for Engineering Educa
tion. 

In the American Institute of Profes
sional Geologists, Dr . Kuhn was chair
man of the Committee on Professional 
and Scientific Standards f rom 1966 to 
1969, and this year is secretary and 
treasurer of the national group. He 
also is a director of the Engineers' 
Council for Professional Development. 

Dr. Kuhn is a Registered Profes
sional Engineer in Colorado and is 
vice-chairman of the Colorado State 
Board of Registration for Professional 
Engineers. He also is a member of 
the Society of Economic Geologists. 
Society of Sigma X i , and the Teknik 
Club. 

A leader in community activities. 
Dr. Kuhn has served as president of 

. the Kiwanis Club of Golden, president 
for two terms of the Golden Recrea
tion Association, and as a member of 
the Board of Directors of the Golden 
Chamber of Commerce. 

Dr. Kuhn and his wife, Edi th, have 
twin sons: Dr . Mart in C. Kuhn, re
search metaUurgist with the Ana
conda Co. in Tucson, Ar iz . , and Dr . 
David T. Kuhn, assistant professor of 
genetics at Creighton University, 
Omaha, Nebr, 

The Kidins live at 2223 Table Drive 
in Golden. 

IF Y O U ARE 

Dining Out 
MEET THE C R O W D AT— 

Gofcfen's finest 

Resfauranf 

Chicken in a Basket 

and Steaks 

dud's 
1119 Washington Golden, Colo. 
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By Dr. E. D. JFoohey-

RE C E N T L Y , w h e n I was inter
viewed by the Colorado School of 

Mines s t u d e n t newspaper, I was 
asked the following question: "It has 
often been asserted that engineering 
students as a group show little social 
awareness or social responsibiiity; 
what do you think?" 

M y reply was: "I think that the 
rigor of engineering studies does, due 
to demands on time and concentra
tion, postpone development of social 
awareness for a time. However, in 
that same period, the acquisition of 
such a sociaUy responsible profession 
as engineering builds a f i r m base of 
logic and training for the development 
of later social awareness. After aU, an 
engineer is, by definition, a builder; 
and it is noteworthy that engineers 
and scientists rarely appear among 
the ranks of those who would destroy 
the present social structure . , 

In the face of increasing demand for 
more careful stewardship of our en
vironment we are confronted with a 
starthng decrease in enroUment in 
schools of engineering. Does this 
mean that the average student "con
cerned" about the rape of our en
vironment is unwilling to take on the 
rigor of study necessary to become 
an engineer and therefore acquire 
some skiUs to do something about the 
problem? 

D r . E . D . Woolsey, Prof. Dept. of Matfiematics, 
Colorado School of Mines. 

The pollution of our environment is 
usually described as a "soc ia l" prob
lem, but this ignores the fact that the 
technology to solve it must be devel
oped and implemented by the engi
neering profession. There is no ques
tion that the social sciences contribute 
greatly to sounding the alarm and 
helping to mobilize an aroused public 
conscience to demand that something 
be done. But somewhere the buck has 
to stop, somewhere somebody has to 
do it, and that somebody is the engi
neering profession, 

For the student who would rather 
carry a sign than study, it is certainly 
easier to go to a liberal arts institu
tion, be socially aware for four years, 
emerge with a degree in social aware
ness, and be not better equipped to 
solve the pi'oblem than before. The 
only difference between schools that 
aUow this sort of thing and a mental 
institution, is that in order to get out 
of a mental institution you must show 
improvement. 

The more difficult and more so
ciaUy responsible course is to take up 
a course of study wherein, upon grad
uation, you are equipped to get to 
work on the problem. 

In the words of Cyrano: " I issue one 
universal chaUenge to you aU . , ." if 
you are really concerned, join us, 
stai't studying and learn to do some
thing. 

GOLDEN MOTORS 
New Facilifies 

Complefe Services 

FORD, THUNDERBIRD, 
FAIRLANE, MUSTANG, FALCON, 

MAVERICK AND PICKUPS 

19th Street at Highway 6 

Golden, Coio. 80401 

Phone: 279-4521 

Best of Luck 

From Hi ldegard 

(The Sophisticated Cow) 

Arisfocrafic Burgers 
Sparkling Fountain 
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C O W P A L A C E 
1509 WASHINGTON 

Gateway Lumber Co. 
1313 FORD ST. 

G O L D E N , C O L O R A D O 

P H O N E : 279-7711 

BUILDING M A T E R I A L S 

H A R D W A R E 

PAINT 

F E N C I N G 

Free Delivery in 

Metropolitan Area 

ART T O T T E N , M G R . 

33 Years of Banking Experience 
is your assurance that fhe First in 

Golden can serve you better, 
through complete banking facilities. 

IN G O L D E N 

BANK IN GOLDEN 
1301 Jachon Sfreef • Golden. Colorado • 279-4563 

Large enough to serve you better, 
small enough to serve you personally. 

M E M B E R F . D . I . C . 
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Engineers Musf Consider Both 

Production and Preservation 
"We can't be content with being 

producers; we must also act as pre
servers," John C. Kinnear, Jr. , presi
dent of the American Institute of 
Mining, Metalliu-gical, and Petroleum 
Engineers ( A I M E ) told members of 
the Upper Peninsula Section of A I M E , 

M r . Kinnear, who is vice president-
Operations, Metal Mining Divisiom, 
Kennecott Copper Corp,, was Upper 
Peninsula Section's dinner speaker on 
Wednesday, A p r i l 29, 7 p,m,, at the 
Douglas Hotel. M r . Kinnear told his 
audience that while many of the 
problems we wrestle with today did 
not come about because of evil im-
tentions, f rom now on "we are going 
to have to do a good deal more of 
hard thinking before we act," 

"Clear ly ," he said, "we do not 
have to clean up this mess, but we 
have to adopt the pohcy of fuUy 
scrutinizing all futui'e activities for 
their potential technological fall-out 
and balancing the bemefits against the 
risks. We can't go on recklessly 
tinkering with the biosphere. Unt i l we 
ax'e quite certain what the total 
results of any proposed action wi l l be, 
we should probably reverse the old 
adage and say, 'Don't just do some
thing, stand there.' " 

The A I M E President also called for 
more effective control of the pres
ent rate of population increase and 
said that his view was not based on 
emotions, but hard professional judg
ments. "We are brought together 
today by a common professional con
cern for developing thc resources to 
meet the rising material needs of the 
global community, 

"Minerals form the very bedrock of 
civilization and the prosp-erlty of a 
society is directly proportional to its 
use of metals amd fuels. If the poor 
nations of the world are going to ad
vance in sufficient measure to as-
sxu'e the weU-being of their people, 
and if our country is to continue its 
broad economic progress, then we 
shall have to make tremendous 
strides in developing our mineral re
sources throughout the plamet. This 
win be an arduous and sophisticated 
undertaking, and I am convinced it 
wi l l require a greater influx of young 
engineers and technologists into the 
extractive industries than we have 
enjoyed m recent years." 

In hne with this, M r , Kinnear 
stressed the urgent need for engi
neering manpower in the future, "It 

becomes clear, therefore, that our in
dustry needs a vast infusion of peo
ple who are more than expert tech-
tnologists and environmental idealist. 
They must be people of broad vision 
who can communicate and work ef
fectively vrith professionals in other 
enterprises and with people in gov
ernment and the academic com
munity," 

M r . Kinnear offered several pos
sibihties for attracting such people. 
He said that the industry f i rs t must 
improve its image, take a serious 
and searching look at how adequately 
it recompenses its employees, and 
give expanded opportunities for yoxmg 
engineers to grow professionally in 
their jobs. 
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700 Denver C lub Building 

Denver, Co loardo 80202 

303—255-8010 

Heinrichs 
Geoexploration 

Company 

W A L T E R E. HE INRICHS, JR. . '40 

P A U L A . H E A D '51, Geophysicist 

Geology, Geophysics, Geochemistry, 

Aer ia l . Marine, Surface, Underground, 

Engineering, Research, Manufacturing 

and Sales. 

C a b l e : Geoex, Tucson, Arizona 85703 

Ph: 602/623-0578 

Foreign Of f ices: Sydney & Vancouver 

Cecil R. Walbridge, '29 

Ov/ner 

W A L B R I D G E C O M P A N Y 

803 Patterson Building 

Denver, C o l o . 80202—255-3824 

Manufacturer's Representative 

Ai r and Gas Compressors 

Process and Chemical Pumps 

Ai r Vibrators and Feeders 

Ben F. Rummerfield, '40 
Norman S. Morrisey, '42 

G E O D A T A C O R P O R A T I O N 

Coordinated g eo I o g i c a l-geophysical 
studies, trade or exchange of geophysi
cal field data, seismic record library 
v/Ith over 600,000 profiles, 

Thompson Building 
Tulsa, Oklahoma 

LU 4-3366, Area C o d e 918 

"Exploration data at a fraction of the 
cost of an original survey" 

LOCKWOOD, KESSLER & 
BARTLETT, INC. 

Airborne Geophysics Division 

William Crowe Kellogg, '43 

1250 East Green Street 

Pasadena, California 91101 

Phone (213) 681-3536 
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Three Mines Alumni Honorec, 

1715S W . 44th 

P. O . Box 641, Go lden , C o l o . 

Golden Motel 
"Where fhe Tourists Stop 

and the Rockies Start!" 

510-24*h Street 279-1013 

BRING YOUR FRIENDS T O 

THE G O L D E N MOTEL 

W e promise them, and you, home 

courtesies, iow rentals and a smife at 

all times! 

Plummer's Jewelry 

1206 Washington A v e . 

Go lden , Co lo rado 

0) 

Diamond Specialists 

(0) 

Accutron, Bulova, and Omega 

Mines Jewelry 

Pleasing you, pleases us! 

You Will Meet 
Your Friends 

at 

A C E HI T A V E R N 
1216 Washington Ave . 

Your IHost Leo Sfillman 

Fresh Pizza Available 
A t Al l Times 

TH R E E graduates of the Coloradf^ 
School of Mines have been se

lected for inclusion in the 1970 edition 
of "Outstanding Young Men of Amer
i ca . " 

T h e y are Vincent G. Gioia, 804 
Lmda Lane, Pittsburgh, Pa . ; William 
A. Preston, 1230 Hamilton Ave. , Palo 
Alto, Calif.; and Robert H. Waterman, 
Jr. , 198 Warren Road, San Mateo, 
Calif. 

"Outstanding Young Men of Amer
i c a " is sponsored by the non-profit 
Outstanding Americans Foundation. 
Men chosen are between the ages of 
21 and 35 and, according to John Put
nam, president of the Foundation, 
"are worldng toward excellence in 
their careers and community serv
ice." 

Gioia, a 1956 Colorado School of 
Mines gi'aduate in metaUurgical engi
neering, is manager of patents for 
Allegheny Ludlum Steel Corp. in Pitts
burgh; Preston, who received a de
gree in geological engmeering in 1958, 
is president of Icore Electr ic Plastics 
Inc., Santa Clara , Calif . ; and Water
man, a 1958 graduate in geophysical 
engineering, is an executive with Mc-
Kinsey and Company, Inc., a San 
Francisco marketing and manage
ment consulting f i r m . 

Gioia also has a juris doctor degree 
f rom George Washington University. 
He is a member of the patent com: 
mittees of the American Bar Assn., 
American Patent L a w Assn., and 
Pittsburgh Patent L a w Assn.; a mem
ber of the Federal Bar Assn., the Bar 
of the District of Columbia, and the 
Allegheny County (Pennsylvania) Bar 
Assn. Gioia is president of the Pitts
burgh Rose Society and is affiliated 
with several U.S. and foreign rose 
societies as an officer, member, and 
a judge. He is active in the Y M C A 
and the Pittsburgh Press Club, and is 
president of the Pennsylvania-Ohio 

Section, Colorado School of Mines 
Alumni Assn. 

After graduation at Mines, Preston 
went on to gain a master's degree in 
business administration at Stanford 
University. He joined Icore Electro 
Plastics in A p r i l of 1969 and was 
elected president in December. He 
previously was general manager of 
the powder metai products division of 
Fansteel Inc. and served as a mem
ber of that f i rm's corporate planning 
staff. While an engineer with Lock
heed Missile and Space Co. in 1960, he 
organized, wrote, and published the 
f inal report on the Polaris missile test 
series. He is active in the Y M C A , Re
publican Party activities in his com
munity, and Little League baseball. 

Waterman graduated with honors at 
Colorado Mines and secured a mas
ter's degree in business administra
tion at Stanford Umversity, He re
turned to Colorado to serve with the 
industrial economics division of the 
University of Denver Research Insti
tute. During this time he participated 
in a major study for the National 
Aeronautics and Space Administration 
( N A S A ) . Since joining McKinsey and 
Company, Inc., he has been involved 
with many of the nation's top com
panies in problem-solving in market
ing, data processing, management, 
and planning. In 1968 he was elected 
president of the San Francisco Chap
ter, Stanford Business School Alumni 
Assn, and a member of that group's 
board of directors. He has authored 
several business magazine articles, 
and is active in public speaking for 
financial and marketing associations, 

"Outstanding Young Men of Amer
i ca" is an annual biographical com
pilation of the accomplishments of ap
proximately 5,000 young men f rom 
throughout the country. Nominations 
are made by chapters of the Junior 
Chamber of Commerce, colleges and 
universities, and business leaders. 

GEOCHEMICAL SERVICES 
Now added to our capabilities in mineroJogy, metal

lurgical and chemical process development. 

-Plan, organize, and conduct geochemical surveys to supplement 
your geological and geophysical exploration programs. 

-Aid with data reduction, trend analyses, interpretation. 

J . Kent Perry, '58 
Geolog ica l Engineer 

Delmer L. Brown, '63 
Geolog ica l Engineer 

HAZEN RESEARCH. INC. 
4601 Indiana Street, Golden, Colorado USA 80401 

Phone 303/279-4547 TWX 910-934-0199 
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Gravi ty Concentrator (542) 
Thetnew unique Bartles-Mozley "Or

b i ta l " gravity concentrator, unlike 
conventional gravity-type concen'tra-
tors, is capable of economically re
covering extremely fine fractions of 
valuable heavy minerals f rom pre
viously low yielding or untreatable 
mine tailiing, slime or pulp. It has 
been particularly effective where the 
mineral particle size ranges f rom 50 
to 10 microns and lower. To date it 
has been successfully run on cas
siterite, scheelite and wolframite with 
particle recovery range down to 5 
microns and with exceUent recovery 
yields. It is apphcable to any heavy 
metal or ore (normally recoverable 
by gravity, (C. Tennant, Sons & Co,, 
100 Park Ave, , New York, N . Y , 10017) 
Circle 542 on Reader Service Card. 

C a p With Shield (545) 
A new protective face shield is now 

an optional featui-e of the Jackson 
Bump Cap, made by Jackson Prod
ucts of Warren, Mich, The visor is 
of sturdy transparent plastic (crystal 
clear or tinted green), and swings 
easUy up and down at the touch of a 
hand. It is attached to the cap with 
snaps, to permit easy removal or re
placement. Circle .545 on Reader 
Service Card. 

/ 

• t 

Marine Cranes (552) 
Bucyrus-Erie Co, is introducing a 

line of completely hydraulic cranes to 
the marine industry for uses in off
shore driUing operations, dockside or 
shipboard cargo handling and for ma
rine CDnstruction purposes. Due to 
their new design and detailed engi
neering features, they are also easUy 
adaptable to practicaUy any other 
type of marine appiication. Circle 552 
on Reader Service Card. 

Cleaning Unit (548) 

Partek's new "500" Series water 
blast cleaning imit is especially effec
tive in removing softer materials, 
such as paint, f rom all types of sur
faces. Three models offer a broad 
range of pressure and volume com
binations, powered by either an elec
tric motor or a Volkswagen industrial 
engme. The model "500" shown is 
equipped with the V W engine, (Par-
tek Corp., P . O. Box 18312, Houston, 
Tex. 77023), Circle 548 on Reader 
Service Card, 

puantizer-Scaler (544) 
A technician at California Aero-

Topo Inc, digitizes a topo-graphic 
map with a three-axes version of H , 
Dell Foster Co.'s new graphic quan
tizer and accessory electronic scaler. 
As the map at right is traced on the 
plotting table, the electronic scaler 
converts distances to map ratios. The 
scaled distances are counted and 
"quantized" in the H . DeU Foster 
unit. With the aid of the large stereo 
plotter at rear, distances and volumes 
along three-dimensional planes can be 
traced, and totalled by the quantizer, 
(Texas Instruments Inc., DaUas, Tex, 
75222), Circle 544 on Reader Service 
Card. 

Blasting Machine (550) 

A liighly dependable, c o m p a c t 
pocket-size 10-Cap blasting machine 
has been developed by FideUty Elec
tric Co,, Lancaster, P a . 17603, for op
erations where a maximum of ten 
caps are to be f i red simultaneously 
in a series circuit. Manually oper
ated, the twist-handle DC generator 
has been designed to release a high 
energy output of sufficient duration to 
fire electric blasting caps and other 
explosive initiators. C i r c l e 550 on 
Reader Service Card. 

Mealbak System (554) 
Linatex Corporation of America an

nounces the avaUablity of a new Lin
atex Product known as "Metalbak," 
This is a new abrasion resistant lin
ing system pionereed by its Anti-
Abrasion Laboratories, The "Metal
bak" system is a combination of 
world-renowned Linatex abrasion re
sistant rubber permanently bonded to 
a special formable mUd steel. The 
"Metalbak" system is simply in
stalled by special self-driUing fasten
ers. Since no adhesives are required, 
equipment protected with "Metalbak" 
can be put into service immediately. 
Circle 554 on Reader Service Card. 

W A N T MORE INFORMATION? 

Use MINES Magazine's convenient READER SER

VICE CARD, circling numbers fhat correspond 

fo items interested in, then drop card in mail. No 

stamp needed! 
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A I R C O M P R E S S O R P L A N T (631) 
A 4-CDlor. 8-page brochure. F o r m 3355, Ulus-

trates Ingersoli-Rand's new generation of air 
compressors. The booklet completely describes 
this air compressor which has broken with tra
dition to offer benefits never before available in 
reciprocating compressors. Known as the " A i r 
Cube," it ia an exceptionaUy compact, crossbead 
type, water-cooled packaged plant with built-in 
intercooler and aftercooler, integral flange 
mounted motor with motor starter and optional 
solid-state environmental control system. The air 
cube is a major advance in compressor design 
that offers a new low total cost of air power, is 
so smooth running that no special foundation is 
required and is quiet running as refiected in 
decibal limits far below noise levels allowed by 
the Department of Labor. The booklet also gives 
physical and performance information and in
cludes a standard specification describing ail the 
equipment included on these packaged air power 
plants. They are available now In 75 and 100 
horsepower sizes for delivery of 400 and 5.15 
acfm at 100 psig. Circle 6,11 on Reader Service 
Card , 

R A T C H E T P U L L E R S <632) 
Beebe Bros. , Beattie, Wash, 98134, announces a 

compiete new line of ratchet pullers. Avai lable in 
e models with capacities to 4000# and cable 
lengths to 15', Tbe new line of B E E B E ratchet 
pullers incorporates a combination of special 
features to make them the finest tool available 
anywhere at a low price for lifting, lowering and 
pulling loads. Light weight, the heaviest unit 
weighs only 9 # , Write for F o r m RP-4, Circle 
632 on Reader Service Card . 

S T E R E O M I C R O S C O P E <e34> 
The new H / I Long A r m Stereo Microscopes 

(Hacker Instruments Inc., P . O , Box 640. West 
Caldwell, N . J . 07006) provide magnifications from 
5x to 80x, anti-reflection optics and built-in 
Illumination, as described and iliustrated in a 
two-page leaflet. Circle 634 on Keader Service 
C a r d . 

" E A R T H M O L E " <fi35) 
A new portable electronic instrument tbat de

termines the exact location of dri l l bits or cot-
ting heads in horizontal earth boring operations 
has been introduced by the Goldak Co. , Glen
dale. Calif. 91201. The new Model F-405 hori
zontal bore pipe locator, called the " E a r t h Mole ." 
consists of a transmitter, receiver and accessories. 
The transistorized units use self-contained bat
teries. In use, the transmitter mounts behind the 
cutting head in line with the bore pipe, A hole 
through the center of the transmitter lets water, 
air or drill ing mud pass through during the boring 
operation. On the surface, the operator uses the 
receiver lo "sweep" the ground and follow the 
exact course of the mole. The operator can also 
determine depth of the cut and/or determine any 
deflection of the boring hit with a tolerance of 
more or less 1 inch at all times. Circle 635 on 
Reader Sci-vice Card , 

G E O L O G I C A L M A P S (63S) 
Geophoto Services, I n c . Denver, Coio, 80222. 

is now offering geological maps of Alaska's 
Bristol B a y region which reveal structural and 
stratigraphic information useful in petroieum 
exploration. Based on detailed pbotogeologic and 
photogeomorphic studies, the maps are drafted 
to base maps photographically screened from 
U.S, Geological Survey topographic sheets. The 
scale is one inch equals two miles. Standard ma
terials furnished consist of uncolored prints on 
paper. F i l m reproducibles and mosiac prints can 
be obtained for a nominal extra fee. Circle 636 
on Reader Service C a r d . 

M O L V - C O N T A I N I N G S T E E L S (637) 
Climax Molybdenum Co., 1270 Ave. of the Amer

icas. N . Y . . N . Y . 10020. has just issued a reprint 
list entitled, "Literature On Molybdenum-Contain
ing Steels, Irons and Nonferrous Al loys ." The list 
describes 162 articles and brochures available 
from Cl imax in the subject categories: high-
temperature and corrosion-resisting alloys, cast 
products and abrasion-resistant materials, high 
strength steels and other topics, and product 
specifications. Circle 637 on Reader Service Card . 

ION E X C H A N G E R E S I N S (638) 
Descriptive and useful information on lou' E x 

change Resins is available f rom J . T . Baker 
Chemical Co.. Phil l ipsburg. N . J . 0S865, A new 
company buUetin charts descriptions, specifica
tions, operating conditions and prices of the 
'Baker Analyzed' line of laboratory, analytical 
and chromatographic grades of Ion Exchange 
Resins. Mixed bed. macro porous and microfine 
resins, special purpose inorganic ion exchangers 
and a full line of anion and cation resins are in
cluded. Circle 638 on Reader Service Card . 

Send Us Your Buliefins 
Send your publications to The M I N E S Maga
zine, 2177 W, 7th Ave . , Denver, Colo, 80204, 
for review in these columns. 
T o a l l M I N E S readers these publications are 
F R E E , and may be ordered by giving index 
number. 
On requesting publications f r o m manufactur
ers, please mention the M I N E S Magazine. 

C E N T R I F U G A L C O M P R E S S O R S (639) 
All is-Chalmers single-stage centrifugal com

pressors for sulfuric acid applications are de
scribed in new literature (Bulletin 16B4215). De
signed for long periods of trouble free operation 
and easy maintenance during "tum-arounds," the 
compressors are available in volumes from 5000 
to 150.000 acfm and heads from 5000 to 23.000 ft, 
and above. Exclus ive features include a forged 
alloy and stainless steel impeller that can be 
balanced in position within the compressor. Large 
clearances between it and the backplate prevent 
deposit build-up. Kingsbury-type thrust bearings 
and premium pivoted shoe journal bearings are 
standard components. Circle 639 on Reader Service 
Card , 

M E T A L L O C A T O R (640) 
A new four-page bulletin on metal locators has 

been issued by Geophysical Instrument & Supply 
Co. , Denver, Colo. 80203. Illustrated and described 
in the bulletin are a metal and treasurer locator 
which has a depth operating capacity to ap
proximately 60 inches. The lightweight unit weighs 
only 3 lbs. and is battery operated. It can be 
handheld to locate buried pipes, coins, metal 
chests, tools, weapons, rings, metal containers, 
and almost any object whose conductivity is 
greater than the surrounding medium, A heavy 
duty model pipe and cable locator is also 
illustrated and described in the bulletin. Circle 
640 on Reader Service Card . 

A I R P O L L U T I O N C O N T R O L (643) 
A new, condensed catalog <10-WH) features 

Wheeiabrator air pollution control equipment and 
methods for ventilating cupolas, electric furnaces, 
shakeout operations, sand handling, blast clean
ing, grinding and providing make-up air filtration 
in foundries. Equipment installations described 
and illustrated include Wheeiabrator Dustube" 
fabric filters and Wheeiabrator-Turbex wet col
lectors, as weU as canopy, side draft and snorkel 
hooding and direct shell evacuation systems for 
electric furnaces. A Wheeiabrator Ultra-Filtration 
system for foundry make-up air is aiso shown 
and described, Wheeiabrator Div . , The Wheeia
brator Corp. , 400 S, Byrki t St,, Mishawaka, Ind, 
46544, Circle 643 on Reader Service Card . 

E P O X Y - R E P A I R G U I D E (644) 
A n epoxy-repair guide, specially prepared for 

fast reading by the busy plant-maintenance en
gineer, is now available f r o m Sika Chemical. The 
new brochure, PM-70, provides how-to-do-it data 
on a series of epoxy repair systems for industrial-
plant maintenance. The text describes procedures 
to follow and epoxy products to use. Brochure 
may be obtained by writuig Sika Chemical , P , 0 . 
Box 297, Lyndhurst, N . J , 07071, or by checking 
off No, 644 on fhe enclosed Reader Service Card , 
V I T O N B E L L O W S (64S) 

G O R T I F L E X ® bellows molded in Viton ma
terial (Bulletin UT-100> are now available in 36 
standard sizes without tooling charges f rom A 
and A Manufacturing Co,, 802 N , I09th St. M i l 
waukee. Wis, 53226. Tbe bellows are made of 
60 durometer .030 Viton or ,045 Viton/Nylon for 
chemical and high heat resistance. The units are 
particularly applicable as exclusion seals on rods, 
screws, etc., or as flexible connection where vi
bration, movement or misalignment are involved. 
CIrlee 645 on Header Service C a r d , 

M O I S T U R E T E S T E R (646) 
A new bulletin on the Speedy Moisture Tester 

has been issued by Soiltest, Inc. The "Speedy" 
Tester can be used to quickly and accurately de
termine the moisture content of a broad range of 
materials such as soils, sand aggregates, ores, 
ash, pastes, chemicals, mixes, ceramics and tex
tiles. Tbe non-electric instrument is direct read
ing. Included in the bulletin are instructions for 
operation and a complete description of the instru
ment. Copies of the four page bulletin are avail
able on request f rom Soiltest, Inc., 2205 Les 
Street, Evanston, III. 60202, or Circle 646 on 
Reader Service Card. 

H O F C O M P R E S S O R S (647) 
Pennsylvania Class H O F Compressors for in

dustrial plant air and process applications are 
described in Bulletin SfiOA, available f rom Wall-
bridge Co,, 803 Patterson Bidg, . Denver, Colo, 
80202. Design features are outlined and detailed 
through typical cross-section of 2-stage unit. In
cluded also are photographs and description of 
cylinder, connecting rod, lubricator and frame 
oii pump, crossbead guide, crosshead. annular 
stainless steel valve discs, m a i n frame, m a i n 
bearings, and crankshaft. Circle 647 on Reader 
Service Card , 

F L U O R S P A R F L O W S H E E T S (648) 
"Fluorspar Metaliurgy and Flowsheets" is the 

title of an informative 12-page bulletin just pub
lished by Denver Equipment Division, J o y Manu
facturing Co. Bulletin No, G3-B148 discusses 
mineralogy, market specifications, mii i ing meth
ods of various grades of fluorspar, and presents 
15 of the more typical flowsheets lo show the 
variations possible and to what extent the fluor
spar producers have gone in their efforts to 
obtain m a x i m u m economic return f r o m their 
ores. Plant layouts are aiso shown as an aid in 
mil i design. Circle 648 on Keader Service Card , 

M A R C Y G R I N D I N G M I L L S (649) 
A new catalog from Mine and Smelter Supply 

Co. covers the company's M a r c y Grinding Mil l s 
line. In clear and informative language, it ex
plains the details of operation and unique capabil
ities of various types of ball , rod and pebbie mills 
and accessory equipment. Included in the attrac
tive la-page catalog are four useful tables. These 
give a potential user information on m i l l ca
pacities and horsepower requirements for the dif
ferent size mills avaiiable. F o r a free copy of 
Catalog 101-C, write to Mine and Smelter Supply 
Co., 3800 Race St., P . O . Box 16067, Denver. Colo, 
80216, or Circle 649 on Reader Service Card , 

M U L T I P O R T V A L V E S (650) 
A revised bulletin f rom D e Z U R I K Corporation 

describes tbeir iine of 3-Way and 4-Way Valves. 
The 16-page, color bulletin includes complete 
descriptions and specifications of the line of 3"— 
16" valves which provide single valve transfer 
and shutoff. Drawings and photos show both 
3- W a y and 4-Way construction as weil as details 
of the D e Z U R I C K actuator iine including Levers, 
Totally Enclosed Hand wheels and Totally E n 
closed Cylinders for on-off or throttling applica
tions. Ordering information includes a list of 
available valve materials and accessories. D i 
mensional data for all valves and actuators is 
included. Free copies of D e Z U R I K 3-Way and 
4- Way Valve Bulletin 20.00^1 are available on re
quest from D e Z U R I K Corp, , Sartell, M i n n . 56377, 
or by Circl ing 650 on Reader Sei-vice C a r d . 

E R I E Z P R O D U C T S (651) 
New All-Products Bulletin f rom E r i e z Mag

netics lists ways magnetic forces can be used 
for automation, materials movement, separation, 
beneficiation, reciamation or poliiition control to 
solve processing problems in your plant. Bulletin 
B-90-1C describes E r i e z ' complete line of per
manent and electromagnetic vibration, separation 
and magnamation equipment including vibratory 
feeders and bin vibrators, volumatic feeders, 
magnetic plates, grates, humps, pulleys, ferrous 
traps, demagnetizing colls, drum, rol l and me
chanical separators, magnetic flocculators. sus
pended magnets, road and floor sweepers, cool
ant cleaners, l ifting and hold-down magnets, 
magna-rails and magna-rolls, can washers, and 
magnetic chip and parts conveyors. Write Er iez 
Magnetics, Asbury Road at Airport , E r i e , P a . 
16512 or Circle 651 on Reader Service Card . 

WANT MORE INFORMATION? 

Use MINES Magazine's convenient READER SERVICE 
CARD, circling numbers that correspond to items in
terested in, drop card in mail. No stamp necessary! 
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IMC-Canada Mineral 
Explorafion 

International Minerals & Chemical 
Corp. (Canada) Limited and Barlcroy 
Explorations, L i m i t e d have an
nounced an agreement to form a joint 
venture company, S C A N Explora
tions, Ltd . , to seek out minerals de
posits, particularly metallic miner
als, in Canada. 

The new company, with principal 
offices in Toronto and Vancouver, 
wil l engage m prospecting and ex
ploration activities and in "arrange
ments and transactions," including 
joint ventures, toward obtaining ex
plorations rights, establishing mining 
claims and acquiring or leasing min
erals properties. 

National lead will Expand 
Mining Operations in Norway 

Plans for the expansion of ilmenite 
mining operations at Tellnes, Nor
way, by its affiliate, Titania A.S. , to 
one miiiion tons of concentrate an
nually have been announced by Na
tional Lead Co. Cost of the new facil
ities is approximately $6 million. 

Ilmenite ore is used in the produc
tion of titanium dioxide, a whitening 
agent used extensively by the paint, 
paper and other industries. 

Demand for Norwegian ilmenite has 
been increasing steadily in recent 
years with the expansion of titanium 
dioxide production in Europe and in 
the growing interest in this particular 
type or ore. 

One million tons of ilmenite con
centrate is equivalent to the produc
tion of more than three million tons 
of basic ore, A by-product of the in
creased production wi l l be 55,000 tons 
of magnetite. 

Union Camp Corp . i4nttounces 
Seismic Exploration Contract 

Union Camp Corp, has announced 
that Pan American Petroleum Corp. 
of Tulsa, Okla,, has been awarded a 
one-year contract for seismic explora
tion on 482,000 acres of Union Camp's 
land holdings in southeastern Geor
gia. 

The contract with Pan American, a 
wholly owned subsidiary of Standard 
Oil Company (Indiana), provides for 
an option to lease up to 241,000 acres 
with rights to dr i l l for oil and gas. 
The company is presently conducting 
reconnaissance seismic exploration in 
Georgia and upon completion of its 
contr act with Union Camp, Pan 
American wi l l have conducted the 
most extensive seismic exploration 
program for oil and gas ever under
taken in Georgia, 

Swrndell-Dressfer Establishes 
Environmental Engineering Dept. 

A department to deal directly with 
environmental pollution problems fac
ing industry has been established by 
Swindell-Dressier Co,, Pittsburgh, Pa . 

Donald J , Morfee, executive vice 
president of the engineering and con
struction division of PuUman Incor
porated, said the environmental en
gineering department staff wi l l work 
towards defining specific problems en
countered by industries his company 
serves, 

"It wi l l then apply itself to improv
ing existing systems, as well as to de
veloping new systems, to solve these 
problems," he added. 

Aluminum Unit-Train 
Built for Detroit Edison 

The largest single aluminum unit-
train order in railway history is under 
construction in New Jersey, Nearly 
seven million poimds of aiuminum wil l 
be required for 584 gondola cars. Alu
minum Company of America reports. 

The aluminum-bodied cars are being 
built for The Detroit Edison Co., to 
transport coal f rom West Virginia 
mines to the company's Monroe, 
Mich . , power plant. The Fruehauf 
Rai lcar Division, Fruehauf Corp,, 
N . J , , is nearing competion on con
struction of the first of four unit trains. 
Two of the trains wi l l be 152 cars each 
and two wiU be 140 cars each. Subse
quent trains are scheduled for com
pletion in Sept., 1970, A p r i l 1971, and 
Apr i l , 1972. 

Tosco j4nnouiices Refinery 
Acquisition From Signal 

The Oil Shale Corp. has completed 
acquisition of a 24,500-barrel-per-day 
petroleum refinery in Bakersfield, 
Calif. The acquisition, f rom Signal 
Oil and Gas Co., was announced by 
TOSCO's president, H , I. Koolsber-
gen, 

"The refinery, which is the most 
modern in Calfiornia's San Joaquin 
Valley, can supply proposed new gas
oline to poUution-free engine systems 
as soon as they are ready," Koolsber-
gen said. The refinery is capable of 
converting up to 90 per cent of crude 
oil charge into gasoline. Other prod
ucts include diesel fuel, stove oil, 
liquid petroleum gases, and coke, 

"The Bakersfield refinery acquisi
tion is the first major step in a con
tinuing TOSCO program to provide 
substantial funds for its expanding oil 
shale activities f rom p r o j e c t s in 
closely related fields, 

"Estimated cash availability to 
TOSCO fi-om 1970 operations of the 
refinery is in excess of $5 million. The 
Bakersfield refinery wi l l also provide 
a base for integrated operation when 
commercial production of petroleum 
from oil shale begins," 

/ngerso//-Ron</ Purchases 
British Pump Manufacfurer 

IngersoU-Rand Co, has announced 
the purchase of the assets of Sigmund 
Pumps Ltd , of Gateshead, England, 
a leading British manufacturer of 
centrifugal pumps, 

IngersoU-Rand wi l l operate the 
Gateshead Works under the name In
gersoU-Rand Pumps Ltd , The 250,000-
square-foot plant, which employs 900 
persons, formerly was a division of 
Sigmund Pulsometer Plenty, Ltd, 

Gardner-Denver Facilities 
Expanded in Souffi Africa 

A $1,500,000 addition to the manu
facturing facilities of Gardner-Den
ver Co, in South Af r i ca is under con
struction. The addition of 142,000 
square feet of manufacturing area and 
19,700 square feet of office space at 
Johannesburg wiU be ready for occu
pancy in the f aU of 1970. 

Products manufactured in Johan
nesburg for the mining and construc
tion industries of Af r i ca include 
pumps, paving breakers, drifter driUs, 
Hi-Leed dr i l l steel, sump pumps, Une 
oUers and A i r Trac rock driUing units, 

i4f/is-Chafmers Receives 
Process Equipmenf Order 

AUis-Chalmers Cement & Mining 
Systems Division has obtained con
tracts in excess of $600,000 for process
ing equipment for St, Joe Minerals 
Corp,'s expanding operations atBrushy 
Creek, in southeast Missouri. 

Included is an 11 by 16-ft. rod miU, 
a 13 by 14-ft, baU miU, two 6 by 10-ft. 
low-head feeders, a 42 by 48-in. A-1 
jaw crusher, a 4 by 8-ft. Model SH 
Riple-Flo screen, and a 1084 Hydro
cone crusher. Shipment of the equip
ment is scheduled for later this year. 

Philippine Law Imposing 
10% Export Tax Is Signed 

President Ferdinand Marcos of the 
PhUippines has signed into- law the 
biU passed by the Philippine Congress 
imposing a 10 per cent export tax on 
ma.ior export products including cop
per ore and concentrates. The tax 
wUl decline at the rate of two per 
cent a year and expire on June 30, 
1974, 

According to Jesus S, Cabarrus, Sr., 
chairman of the board and president 
of Marinduque Mining & Industrial 
Corp,, the signing of the bUl by Pres
ident Marcos automaticaUy abrogated 
PhUippine Central Bank Circular No. 
289 which, since February 1970, re
quired exporters to turn in 80 per cent 
of their dollar receipts to the govern
ment at the former legal exchange 
rate of 3,90 to the doUar, while the 
remaining 20 per cent could be turned 
in at the floating (free) market rate 
which has been in excess of six pesos 
to the doUar. 
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.argest Diameter Vertica 
vline Shaft Ever Driliec 

Kerr-McGee Corp. has completed 
drilling and casing of a large diame
ter uranium mine shaft in the A m 
brosia Lalce area of northwest New 
Mexico, the largest diameter vertical 
mine shaft ever successfully drilled 
to completion by rotary r ig drill ing 
techniques on the North American 
continent. The IGV2 foot diameter 
mine shaft hole was drilled to a depth 
of 784 feet. A steel liner, with external 
reinforcement members and an in
side diameter of 14 feet, was lowered 
into the hole to a depth of 784 feet 
and cemented in place. 

Dri l l ing of the shaft began in Sep
tember, 1969, and was completed in 
less than six months. A I6V2 foot di
ameter hard rock drill ing bit weigh
ing nearly 40 tons was utilized on a 
unique twin-masted rig, designed by 
Kerr-McGee, to driU the shaft. Hole 
surveys indicate that shaft deviation 
f rom vertical is less than 6 inches 
at total depth. 

The company currently has seven 
operating uranium mines in the A m 
brosia Lake area. Mining of ore f rom 
the eighth mine is scheduled toi begin 
this year. Upon completion of the Sec
tion 19 mine, the company wi l l have 
nine operating mines in the area. 

EARTH 
SCIENCES 

INC. 

MINERAL EXPLORATION 
Consulting and Services 

Doug Stevens '65 Duane Bloom '65 
Bill Walker '61 Bill Callcin '67 

George Rouso '61, '68 (303) 
I IOI Washington A v e . 279-7733 

Golden, C o i o . 80101 

Copper Range Given 
""op Safety Aware 

Copper Range Co.'s White Pine, 
Mich. , mine has won the coveted 
Award of Honor, the highest possible 
recognition given industrial opera
tions by the National Safety Council. 
This marks the seventh time in nine 
years that the White Pine Copper Co., 
which operates the mine, won one of 
the two top awards, and the third 
time it has won the top honor of the 
Safety Council. 

Coal Mining Complex 
^ear Centralia, Wash. 

The Consuiting Services Division, 
McDowell Wellman Engineering Co., 
is presently engaged in mining studies 
and engineering services' for a strip 
mme that wi l l feed more than 18,000 
tons of raw coal per day to a 1,400-
megawatt power plant under con
struction in Centralia, Wash. The com
plex is the f i rs t in a series of new 
steam generating stations to be built 
in the Pacif ic Northwest. 

The mniing project, which is sched
uled to be in operation by the end of 
1970, is a joint venture of the Paci f ic 
Power and Light Co., Portland. Ore., 
and the Washington Irrigation and 
Development Co. 

Jranium Development 
According to a survey conducted 

by the Atomic Energy Commission's 
office in Grand Junction, Colo., the 
domestic uranium industry is planning 
about 24,000,000 feet of surface explo
ration and development drill ing dur
ing calendar year 1970. This compares 
with 30,000,000 feet actually drilled 
in 1969. 

Tills survey information represents 
the combined estimates of drill ing 
footage and associated costs for 52 
companies. These companies project 
a total of about 78,000,000 feet of 
drill ing during the four years 1970 
through 1973 at a cost of $120 miihon 
including technical and administra
tive costs, but excluding costs for ac
quistion of lands and expioration 
rights. 

i igh Grade Copper Ore 
At PRC's Bonney Mine 

Federal Resources Corp. has en
countered a 15-foot wide vein of high 
grade (5%) copper ore during de
velopment work at the Bonney Mine 
near Lordsburg, N . M , 

The ore was found on the 2,000 level, 
which is the deepest workings in the 
mine. The ore vein discovered is of 
better width and grade than antici
pated and of a higher grade than 
current production f rom other areas 
in the mine, the report said. The 
length of the ore vein wiU. be deter
mined during mining operations, of
ficials said. Present production f rom 
the property is at 85% of m i l l capacity 
and wi l l be increased in the near 
future. 

The company reported that the 
three-compartment production shaft 
has been completed at the Camp Bi rd 
silver-lead-zinc mine in Colorado. 
Equipment is being installed on the 
700-foot level and woi-k began in June 
on an access drift to the 85-72 ore 
body. Mining should begin soon there
after. 

AtlantiC'RichfieIc 
' 'New Look" Program 

Atlantic Richfield Co. h a s an
nounced launching of a $60-miilion 
"New Look" program, the largest in 
the history of the petroleum industry. 

The company began June 8 to 
market two new and improved grades 
of gasoline under a single, coast-to-
coast name—ARCO—and wiU intro
duce a third, lead-free, grade three 
months ahead of schedule in the Los 
Angeles basin. 

Anti-Pollution Program 
The nation's second largest prime 

producer of molybdenum, a metal 
used to harden steel, is spending 
almost $250,000 annually to .stop water 
poilution. Molybdenum Corporation of 
America officials say the company's 
Questa Mines Division has spent $1.5 
million toward developing a waste 
disposal system to eradicate pollution. 

The disposal facil i ty, high in the 
Sangre de Cristo mountains' of north
ern New Mexico, has been expanded 
to give the f i r m a total of $67 miUion 
investment in its mine and mill—an 
investment that was a bit more than 
$30 miihon in 1965. The division now 
has 655 employees on its $7 miUion 
annual payroll. Molybdenum is being 
used on manned space capsules be
cause it is the only metal that can 
withstand heat on re-entry into the 
earth's atmosphere. The metal wi l l 
also be used as a catalyst to free 
gasoline f rom lead and to help cut 
down on air poUution, since mo
lybdenum can be used to remove 
carbon monoxide and other impurities 
f rom automobile exhaust. 
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(Congratulations 

to the 

LASS OF 1970 
O N A J O B W E L L D O N E ! 

i< i < 

From Those W h o Have Been There 

Class of 1920 Class of 1935 

Class of 1925 Class of 1940 

Class of 1930 Class of 1945 

-<s> 
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Sea Horse Insfifufe 
Leading scientists and engineers 

interested in tiie behavior of ma
terials in marine environments gath
ered for four days of discussion (June 
1-4) at the 32nd meeting of the Sea 
Horse Institute in WrightsviUe' Beach, 
N , C. 

The Sea Horse Institute participants 
represent s u c h diverse fields as 
oceanography, medicine, metallurgy, 
chemistry, biology, and desalination. 
Two half-day sessions were devoted 
to metals and alloys. Two more ses
sions discussed special topics and one 
session was on coatings. 

SERVICE 

279-3526 

1212 Washington Ave . 

TV Rentals and Guaranteed Service 

Instant Stereo—Radio Repair 

Discount to CSM Students 

Second Infer-American 
Materials Technology 
Conference Aug, 24-27 

MO R E than 100 papers in the fields 
of materials technology and ma

terials education vrill be presented at 
the II Inter-American Conference on 
Materials Technology in Mexico City, 
Aug. 24-27. 

The conference is expected to at
tract more than 800 scientists, engi
neers and educators f rom aU countries 
of the westei'n, hemisphere. In addition 
to the sessions scheduled, an interna
tional exposition of equipment, publi
cations and processes in the field of 
materials engineering is planned. 

Sponsors of the conference are 
Southwest Research Institute of San 
Antonio, Texas, The Colegio de Ingeni
eros Mecanicos y Electricistas of Mex
ico, the Ford Foundation, the National 
Science Foundation, the Organization 
of American States, the Agency for 
International Development and The 
American Society of Mechanical Engi-
neei's. 

Co-sponsors of the conference are 
American Society for Engineering Ed
ucation; American Society for Metals; 
American Society for Nondestructive 
Testing; American Society for Quality 
Control/Mexico Section; Ameriean So
ciety for Testing and Materials; Amer
ican Welding S o c i e t y ; Asociacao 
Brasileira de Metais; Asociacao de 
Engenheiros do Sao Paulo; Asociacion 
de Ingenieros del Uruguay; Asocia
cion Salvadorena de Ineenieros y Ar-
auitectos; Asociacion Venezolana de 
Ingenieros Electricos y Mecanicos; 
Canadian Aeronautics and Space In
stitute; Canadian Institute of Mining 
and Metallurgy; Centro Paraguayo de 
Tnseneiros; Colegio de Ingenieros de 
Guatemala: Colegio Dominicano de In
genieros. Arquitectos y Argrimen-
sores: Engineering Institute of Can
ada; Federacao Brasileira de Asso-
ciacoes de Engenheiros; Instituto 
Latinoamericano del Fierro y del 
Acero; The Metallurgical Society of 
the American Institute of Mining, 
Metallurgical and Petroleum Engi
neers; National Association of Corro
sion Engineers; Sociedad Colombiana 
de Ingenieros; Sociedad de Engen-
haria do Rio Grande do Sul; Sociedad 
de Ingenieros del Peru; Sociedad de 
Ingenieros y Arquitectos del Guayas-

Ecuador; Society of Automotive Engi
neers; Society of Mining Engineers of 
the American Institute of Mining, 
Metallurgical and Petroleum Engi
neers; Union Mexicana de Asocia-
ciones de Ingenieros and Union Pan-
americana de Asociaciones de Inge
nieros. 

Proceedings of the meeting w i l l be 
available to participants at the time 
of registration in Engl ish and in Span
ish. 

Registration for the conference is 
$50, which includes copies of the pro
ceedings, a banquet, admission to a l l 
sessions, and transportation f rom 
headquarters hotels to the Unidad de 
Congresos del Centro Medico del 
I.M.S.S., site of the conference. A l l 
sessions w i l l be held in Engl ish and 
Spanish. For more information, write 
to David L. Black, P. 0. Drawer 28510, 
San Antonio, Tex. 78228. 

AMC Supports Concept 
Of Pollution Control 

The American Mining Congress, 
representing producers of the nation's 
metals, industrial and agricultural 
minerals, and solid fuels, has told 
Congress it supports as "s t i l l sound" 
the concept of air pollution control set 
forth in the 1967 Clean A i r Act Amend
ments. 

Speaking for the mining industi'y, 
Dave Swan, of New York, N . Y . , vice 
president for technology, Kenioecott 
Copper Corp., praised Congress for 
its success " i n spurring a grovring 
awareness of the problems of air pol
lution throughout the United States." 
He said the mining industry is in fuU 
accord with efforts of both the Ad
ministi-ation and the Congress in con
trolling air pollution. 

The mining industry, Swan said, en
dorses the proposal to require immedi
ate designation of a l l 91 air quality 
control regions under the Clear A i r 
Act. More than 70 per cent of the na
tion's population thus would be with
in federally designated regions, leav
ing the remainder in smaller com
munities or rura l areas. 

"How do you manage to live within 
your income?" one man asked his 
fi'iend. 

"Heavens, I don't!" exclaimed the 
other. "It's a l l I can do to live within 
my credit!" 
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1927 
Dr. Arthur S. Adams, D.Sc, 1927 

and Medalist 1949, was honored re
cently when the new eight-story resi
dence tower of the New England Cen
ter for Continuing Education was 
named for h im. Dr, Adams . is a 
former president of the University of 
New Hampshire and is now a con
sultant to the Center. 

1932 
Harry F . McFarland is a professor 

of mining technology and coordinator 
of overseas programs at the Lead
ville campus of Colorado Mountain 
College. It was through his efforts 
that C M C recently invited four Micro-
nesian students to enroll at Colorado's 
utnique and innovative twin-campus 
community college on the top of the 
Continental Divide. 

1949 
L . B. Curtis, P . E , 1949, is president

elect of the Society of Petroleum E n 
gineers of A I M E , He wi l l assume 
office as president in February, 1971, 
M r , Curtis is manager of operaiions 
for the eastern hemisphere for Con
tinental Oi l Co, in New York, Soon 
after graduating f rom Mines in 1949, 
he began his career with Continental 
at Fort Worth. 

1953 
Richard D. Erdman, P . R . E . 1953, 

has been promoted to the position of 
manager of operations of Sequoia Re
fining Corp.'s Hercules Plant, Ponca 
City, Olda. His former title at the 
Hercules Refinery was superinten
dent of technical services. He has had 
10 years of operating, supervisory 
and technical service experience with 
Universal Oil Products Company of 
Chicago. 

Dr. Harry O. McLeod, P . E . 1953, 
is director of the information services 
department and assistant professor of 
petroleum engineering at the Uni
versity of Tulsa. He was formerly 
with Doweil and stUl earlier with Jer
sey Production Research Co. in Tulsa, 
In addition to his degree f rom Mines, 
he holds a Ph ,D. degree in petroleum 
engiflieering f rom the University of 
Oklahoma. 

1968 
Dr. Nilendu S. Mukherjee, D.Sc. 

1968, is an exploration geologist with 
Congdon & Carey, Denver, Colo. He 
was formerly employed by the Indian 
Atomic Energy Commission. 

Ralph B. Tacoma, E . M . 1968, for
merly associated with Kennecott Cop
per Corp. at E l y , Nev,, is now em
ployed as a maintenance engineer 
with Wyandotte Chemicals Corp, in 
Michigan. Ralph's mailing address is 
P . O. Box 157, Wyandotte, Mich . 48192. 

1920-1939 
F r a n k Sistermans, '23, 5037 Pine. Maywood, 

Calif. 90270. 
Douglas M , Shaw, '28, P . O . Box 1283, Tubac , 

Ar iz . 85B40, 
Heury T , Pufz , '32, 241 N . E , Tuscawil la Ave . , 

Ocala, P l a , 32070. 
Clyde E , Osborn. '33. 7215 E . Camiuo V a l l c 

Verde, Tucson, Ar iz . 85715. 
George D , Roberls , '34, 2e Alta Vista Way, San 

Rafael , Calif, 94901. 
Hubert E , Kisser , '37, Apt. #21, Minos P a r k , 

Golden, Coio, 80401. 

1940-1959 
Louis O, S lorm, '40, 2122 Adobe, Hobbs. N . M , 

88240, 
L t , Col, Rone B , Temiiest, '42, U S F K - E N J , A P O 

San Francisco 96301, 
R , F , Mi i i er , '43, 1834 North M a i n St., Liberty. 

Tex. 77575, 
Wi l l iam G . Cutler, '4S, 91 Sutton P L , E l Paso, 

Tox. 79912, 
Glenn M . Feddei'soii, '49, Winston House. Dollis 

Park , Pinchley Church E n d , London, N . 3, 
England . 

Thomas 0, M a y . '49. 99 Clarendon R d . , N . W , , 
Calsary 48, Alberta, Canada. 

.ro.seph C, DuBois . '50, 1030 Plaza Tower, 1001 
Howard Ave. , New Orleans, L a . 71)133, 

L a r r y E . O'Brien, '51, 930 Midland Savings 
Bldg, , Denver, Coio. 80202, 

Guerdon E , Jackson, '52, 5433 E a s t Port Lowell 
R d , , Tucson, Ar iz . 85716. 

Adolph Fr i sc l i , '53, 3909 Carnelison St,, Wichita. 
Kans , 67202. 

Ronaid W, Clark, '57, 15150 Goodhue S t „ Wldt-
tier, Calif , 90604, 

H a r v e y P , O'Brien, '58, 1521 Grape S L , Denver, 
Colo, 80220. 

Ric i iard L . Brastkcrn. '59, 3832 West Prospect, 
Port Coilins. Colo. 80521, 

F r e d A . Kumpf , '59. % Piiiii ips Petroleum E x 
ploration U . K . , L t d , , Stag Piace, London, S.W.I, 
England, 

1960-1969 
David L , Watson, '00 % Cerro de Pasco Corp. , 

Cerro de Pasco, Peru, S.A. 
M r . Paui Keith Hof fman , '02, 3602 Waterway 

E l v d , , Isle of Pa lms , S.C. 29451. 
Lawrence J , GraUa , '04, P . O . Box 204, Eagle 

Mountain, Calif , 02241, 
Wi i i iam Quentin Summer, '64, 6277 N . E , Rad

ford D r , , Seattle, Wash. 98115. 
Robert H , Writz. Jr., '64, 506 Devon Hoad, 

Morreslown, N . J . 08057. 
Ralph L . Al l en . J r „ '65, 51 Piii iadclphia Ave , , 

Tokoma Park, M d . 20012, 
Gary K , Gantner, '65, % W, A , Stone, 4200 

Fisher. Middletown, Ohio 4S042, 
Calvin H , Bendixen, '66. % Amer ican Smell ing 

& Ref ining Co, , 495 E . 51st Ave , , Denver. Coio. 
80216. 

Mai-vin A , Svaldi, '07, Star Route, Box 48, 
Morrison, Colo. R0465. 

Ronald Ciarallo, '68. % Shell Chemicai , P . O . 
Box 211, Torrance , Calif. 90510. 

Wi l l i am John Gardiner, 111, '68, 5, St, Josefiaan. 
Blenwezel, M o l (Antw.), Belgium, 

M r . Alejandro Rodriqucz-Gralaeos, '68, 9th 
Street G-24, Jardines Fagot, Ponce, P R 00731. 

Robert E a r l Gattridge, '68, 1423 South F i f t h , 
Ponca City, Oida. 7460L 

Danie l M , Howard. '68, P . O . Box 652, Austin-
ville. V a . 24312. 

Robert E , Irelan, '68, 28 V r a i n , Denver, Colo, 
80219, 

Danny R . Kirschman, '68, 2925 Dexter St,, 
Butte, Mont, 59701. 

Sp/4 JacIt R , MeCleUan. '68, 52^64-6212, U S A S A 
Comm. Unit Europe , A P O New Y o r k 09757. 

H , Neison Meeks, '68, P . O . Box 145, Chesapeake 
Beach, M d . 20732. 

Toby Todd Peterson, '68, B273 Nienan Hoad, 
Shawnee Mission. Kans , 66214. 

WiUiam T , Reish, '68. 23928 Lyons Ave . , New-
haU, CaUf. 91321. 

Josef Rene' Roos, '68, 79 Pieter, Colckestr 
Aalst, . Belgium, 

Michae l 0. Russo, '68, 5709 Lyonsvlew Pike, 
Apt. 1103. KnoxvUle, Tenn. 37919. 

Dav id J . Starbuck. '68. 4851 W. l l t l i Avenue, 
Denver, Colo, 80204. 

Ja ime Arismendi , '69, Facultad Nacional de 
Minas , Medeli in, Colombia. S .A. 

D r . Brian' Tliomas Brady , '69, 12745 W. 15th 
P L , Lakewood, Colo. ao2rl5. 

D r , D a v i d Lester Butler, '69. % M r , Leweii 
C. Butler, P , 0 , Box 308, Mesi i la Park , N . M , 
88047. 

PhiUp M , Cook, '69, 1910 Simpson St., Apt. #3 , 
Madison, Wise. 53701. 

Abelardo A . Cruz, '69, Apartado 809, Caracus, 
Venezuela, S .A. 

M a r k J , Dominguez, '69, CSV A P D O 800. 
Caracus. Venezuela. 

Kennetii R, Donley, '09, 3825 Chase, Denver, 
Colo. 80212. 

Peter George Garside, '69. 809 Oakridge, Royal 
Oak, M i c h . 48067. 

Howard M , Gollnick, '69, 3334 C u m m i a Lane, 
#173, Houston, Tex, 77024. 

Dav id M , Hammond, '69, 1800 S. Penn., #35. 
Rosweii, N . M , 88201. 

F r e d r i c J , Kerul is , '69, Southern Peru Copper 
Co.. Toquepala, Peru, S ,A. 

Mohamed Jameel Hassan Koii lher, '09, P , 0 . 
Box 345. Jeddaii , Saudi Arab ia . 

M r , K a r l Alexander McKins try , '69, % M r , 
Bryon H , McKinstry , 1907 Paddington Road, K a l 
amazoo. M i c h , 49001. 

Leslie S, M c M i l l i n , J r , , '09, 9282 Montview Blvd . , 
Apt. 201, Aurora, Colo. 80010. 

Guenter B m n o MoIdzlo, '69, 1100 Marion St., 
Denver, Coio. 80218, 

D r , Dav id Al'en Rice , '69. % SL Joseph Lead 
Co. , P , 0 , Box A , Monaca, P a , 15061, 

James M , Riddle. '69, Croyden Apts. #17, 
Leadvil le , Colo, 80461, 

Raymoni l F , Stewart, '69, 708 West Fourth St,, 
Rosweii. N , M . 88201. 

L a r r y G , Thomas, '69, 926 West 27th, Puebio. 
Coio. 91001. 

Wil l iam C, Tieman, '69. 505 E a s t Platte Ave, , 
F t , Morgan , Colo. 80701, 

R i c h a r d E . Voiles, '69, % Sunray-D.X, , P . O , 
Box 2431. Corpus Christi . Tex , 78403. 

Bi f l E , Watson, J r „ '69, P . O . Box 1558. Estes 
P a r k , Colo. 80S17, 

Frederick E , Welsh, J r „ '69, 1815 Pittsburgh 
St., Cheswick, P a , 15024. 

D r , K , K . G , Laltdasa Wijelllleke, '69. 23, D e 
Zoysa Estate, Ratmalana. Ceylon, 

John D , Wright, '69, 180 N , Asbwood, Ventura, 
Calif , 93003, 

German Zamhrana Zenteno. '69, 1401 Haven R d . , 
Apt, F-31. Hagerstown, M d . 21740, 

Charles R. Johnson, '49 
Mining Consultant 

Geo log ica l Investigations 

and Evaluations 

P. O . Box 88 Tel, 303—685-5737 

Manitou Springs, Co lo , 80829 

Edward J . Johnson, '49 
Petroleum Geology 

Room 300 

3535 N , W . 58th Street 

943-8536, O f f i c e ; 721-5353, Home 

Oklahoma City, Ok la . 

Edward P. Jucevic, '60 
Consulting Mining and 

Metal lurgical Engineer 

Mining Investment Evaluation 

Mineral Expioration — M i l l Design 

P. O . Box 8077, University Station 

Reno, Nevada 89507 

702—322-7765 

Aiberi C. Harding, '37 

Partner, Black Hills Bentonite C o . 

Casper, Wyoming 

Box I, Mil ls , Wyoming 
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Col . F c r f f g 

New President of 
Colorado School of IVIines 

| Y mid-June no decision had been 
made on the selection of the new 

president of the Colorado School of 
Mines but the Board of Trustees, 
recognizing the problem of operating 
without a Chief Executive, named Dr . 
Truman H . Kuhn, vice president, ad
ministration as Interm Chief Execu
tive Officer of the Colorado School of 
Mines. This assignment is in addition 
to his other duties and wiU malce him 
responsible for the operation of the 
institution during the time required 
to select a new president. 

The Annual Banquet was an out
standing success when 347 attended 
the dinner at the Denver Athletic 
Club. The food was superb while the 
speeches and program were kept to 
a minimum. 

In addition to the information pi'e-
sented in the report given by Ha l 
Addmgton, president of the C .S .M. 
Alumni , there were twO' unusual 
occurrences. L . Carter Kaanta, editor 
of The Mines Magazine and son of 
Henry W. Kaanta E . M . 1915, had 
two sons graduate in the class of 1970. 
The elder, Carter W., graduated in 
January 1970 while Henry W. Kaanta 
II attended the banquet with his 
father. He graduates July 18th. 

Bruce Craig, Met. E . 1979, son of 
Don A . Craig, Met. E . 1948, a di
rector of the C . S . M . Alumni , marked 
the 'third generation of Craigs who 
had attended Mines. 
Commencement Ceremonies 

Commencement ceremonies were 
held in the f ie ld house and were un
disturbed by any protest although it 
appeared that one student attempted 
to make his point wearing only his 
undershorts under his graduating 
gown. 

Considering the progress bsing 
made on the Graduate Center this is 
quite possibly the last class that wi l l 
graduate in the Fie ld House although 
it may be that the Class of 1972 may 
be the first to graduate in the new 
facility. 
The Hundreth Anniversary 

1947 is the 100th Anniversary of the 
founding of the Colorado School of 
Mines, and the celebration of tliis 
event wiU extend over the entire year. 

Dr. Ralph Pray Elected Fellow 
Of American Institute of Chemists 

DR . R A L P H E . P R A Y , D.Sc. 1965, 
consulting engineer of Pasadena, 

Calif., has been elected a Fellow of 
The American Institute of Chemists. 
The AIC has more than 7,000 mem
bers in 26 chapters throughout the 
United States. 

Dr . P ray received his B.S. in Met
allurgy f rom the University of Alaska 
in 1961 and his D.Sc. f rom the Colo
rado School of Mines in 1965. He is 
president of Wilbur Foote Plastics 
and Clipper Mountain Exploration 
Co. He and his family live in Pasa
dena. 

Charles Bruce Production Mgr. 
At M&T Chemicals Plant 

CH A R L E S B R U C E , Geol .E. 1957, 
has been named production man

ager of the Matawan, N . J . , plant for 
M & T Chemicals Inc., a subsidiary of 
American Can Co. 

M r . Bruce, prior to this appoint
ment, served as plant engineer at the 
Matawan faci l i ty and as project en
gineer, manufacturing services for 
M & T . He also served as a mining 
geologist for M & T International oper
ations in Bangkok, Thailand, and L a 
Paz, Bolivia . 

M & T is a leading manufacturer and 
supplier of plating systems, industrial 
chemicals, coatings and inks, cer
amic chemicals, and recycles metal
lic resources. 

M r . Bruce holds a degree in ge
ology f rom the Colorado School of 
Mines. He has served as director of 
the Geological Society of Bolivia and 
the BolivianrNorth American Busi
ness Assn. He is also the author of a 
technical paper on "Gravitational 
Methods for Tin Explorat ion," and co
author of a paper on "The Ore De 
posits of Bolivia . . . Their Origin 
and Problems." 

Mr . Bruce is a member of the Amer
ican Institute of Mining Engineers, 
American Institute of Professional 
Geologists, and the Lincroft (N.J . ) 
Volunteer F i re Dept. He resides with 
his wife, Eileen, and son, Scott, at 24 
Majestic Rd . , Lincroft , N . J . 

Dr . Kuhn is chairman of the Planning 
Committee, and it is hoped that the 
general scheme for the celebration 
can be completed by the fa l l of 1970 
so that detail work can begin shortly 
thereafter. The extensive celebration 
envisions many important meetings 
in the new facilities on the campus, 
return of former graduates, and a 
forecast of events to take place at 
least in the f i rs t decade of the second 
100 years of tlie Colorado School of 
Mines. 

Kellogg 

Dr. Keiiogg Research Director 
For King Resources Company 

DR. H A R O L D E . K E L L O G G , Geol. 
E . 1955, King Resources Co. i-e-

search administrator and manager of 
geological research, has been named 
director of research for the company. 

Dr. Kellogg has been with K i n g Re
som-ces Co. since August, 1968. He is 
a graduate of Arvada, Colo., High 
School, received a Geological Engi
neering degree f rom Coiorado School 
of Mines in 1955 and a Doctor of Phi
losophy degree f rom Columbia Univer
sity in 1959. 

Dr. Kellogg joined Ameriean Over
seas Petroleum, Ltd . , a foreign sub
sidiary of Texaco, Inc., and Standard 
Oi l of California, in 1959 and for seven 
years was engaged in exploration for 
oil and gas in Turkey, Norway, France, 
Nigeria and Libya . 

In L ibya he participated in the ex
ploration effort that led to the dis
covery of the giant Nafoora oi l field 
and was head of the North Af r ican Re
gional Studies Group for American 
Overseas Petroleum, Ltd . S ub s e-
quently he was on the exploration staff 
of Texaco, Inc., i n Bill ings, M o n t , for 
two and a half years. 

Dr. Kellogg and his wife, E v a , have 
two children, Scott, 9, and Doris, 10. 

C H A T T I N G WITH DR. W I L L I A M S. 
LEVINGS at the Class of 1920 Golden 
Anniversary Reunion Breakfast is Dr. Orlo 
E, Childs. Dr. Levings, professor of Ge
ology at Regis College, was a member 
of the Mines Geology Department from 
1936 1955. 
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LEON D. KELLER GRANTED PATENT ON IMPROVED UPFLOW HYDROSIZER 

I E O N D. K E L L E R , Met .E . 1943, 
J has been granted U.S. Patent No. 

3,485,365, covering an improved upflow 
hydrosizer. The new design reduces 
water consumption and effectively 
handles metallurgical and related 
pulps over a wide range of particle 
sizes. The patent has been assigned to 
Dorr-Oliver Incorporated. S'amford, 
Conn., with whom Mr . Keller is asso
ciated as resident manager, industrial 
equipment sales at Virginia, Minn. 

The new upflow mechanism pro
vides absolute scrubbing of the coarse 
particles, sharply controlled separa 
tion. high solids concentration and 
positive removal of the oversize frac
tions. As a result, subsequent dewafer
ing of the oversize fraction is unneces
sary. Subsequent filter operation is im
proved. The removal of finely divided 
silica slimes f rom an u'on ore concen
trate raises the quality of the final 
product. 

The rake arms of the thickener 
mechanism operate in a plane close to 
any directly above the pressurized 
hydrauhc water induction system in 
the bottom suspension zone. 

The induction system uses a non-
plugging nozzle arrangement to supply 
hydraulic water under moderate pres
sure against the discharge resistance 
of the nozzles and the hydraulic head 
of pulp in the tank. The rate of hy
draulic water and rate of oversize 
withdrawn are controlled to maintain 
the desired cri t ical separation between 
oversize and undersize, and/or re
moval of the slimes. 

The rake structure sweeps over the 
induction system and positively moves 
the oversize solids through the intense 
hydraulic teeter area that surrounds 
each succeeding nozzle. In ti'anait, the 
oversize solids are repeatedly agitated 
and scrubbed free of slimes and a 
clean separation of the fractions is at
tained, as well as high solids concen
tration of the underflow. 

Due to the positive mechanical con
veying action of the rake structure, 
water consumption is held to a mini
mum. The non-plugging check valve 
type nozzles used in the Dorr-Oliver 
HydroSizsr minimize the need for 

INTERNATIONAL 

NUCLEAR CORP. 

308 Lincoln Tower Bldg. 

Denver, C o l o . 80203 
C a l g a r y , Billings, 

Denver, C a s p e r , 
Oklahoma C i ty , 

Houston 

F, T. " T o m " h e , '55 
J . H , " P e t e " 
Petersen, '57 

John R. " J a c l t " 
McMinn , 'Al 

Fred G , Van Matre . 
' 5 i 

Je f f J . W o o d . 'B-l 
Robt, J . Lickus, 'BB 

shutdown and overhaul, as compared 
with earlier orifice type teeter water 
distribution systems. 

M r . Keller has been associated with 
Dorr-Oliver since 1949, specializing in 
metallurgical process equipment sales 
for the iron ore industries throughout 
Minnesota and upper Michigan, He 
has made his headquarters in Vi r 
ginia. Minn, , since 1954, where he is 
resident sales manager, industrial 
process equipment, 

A 1943 metallurgical engineering 
graduate of the Colorado School of 
Mines, he is a professional metallurgi
cal engineer registered in Minnesota 
and an active member of the Ameri
can Institute of Mining, Metallurgical 
and Petroieum Engineers, He was 
chairman of the society's Minnesota 
Minerals Beneficiation Group in 1959, 
M r , Kel ler has authored several tech
nical papers. 

He resides in Virginia, Minn, , with 
his wife. Marie. 

Dr. Rowland Attends Seminar 
On Computerized Engineering 

iR . D A V I D A . R O W L A N D , P , E . 
1949, has recently re urned f r c m 

a seminar on "Computerized Reservoir 
Engineering" which he conducted in 
Leoben, Austria. This conference was 
attended by 27 German speaking pe
troleum engineers employed in Aus
tria, Germany and Holland and was 
present at fhe Montanistrischen Hoch-
schule in Leoben. Professor Dr, Ing, 
Manfred Lorbach, head of Petroleum 
Engineering Department, was coordi
nator for the seminar. 

The first week of meetings consisted 
of general reservoir engineering com
puter applications such as: contour 
mapping, material balance, a n d 
frontal drive computations. The sec
ond week was devoted to numerical 
models and reservoir simulation tech
niques, 

Dr, Rowland is presently production 
manager for Mutual Oil of America , 
Inc., located in Santa Fe, N . M . Pre
viously he has served as associate pro
fessor of petroleum engineering at 
both the University of Southwestern 
Louisiana and the New Mexico Insti
tute of Mining and Technology, He re-
csived his P , E , degree f rom the Colo
rado School of Mines and his Ph ,D, 
in Petroleum Engineering f rom Stan
ford University, 

Bali Associates, Ltd, 
O i l and Gas Consultants 

Douglas Ball, '43 
Cable : BALLOIL 

509 Seventeenth St, 292-4000 
Denver, C o l o . 80202 

Rowland Wolfe 

Wolfe and Schoenike Form 
Consulting Engineering Firm 

JO H N A. W O L F E , GeoLE, 1947 and 
M.Sc, 1954, and H , G. Schoenike 

have formed a new consulting f i r m , 
Schoenike, Wolfe & Associates of 
Houston, Tex, The f i r m wiU offer 
World-wide service as geologists and 
mining engineers in exploring for and 
evaluating deposits of metals and In
d u s t r i a l minerals, M r , Schoenike 
stated, "With the increased reahza-
tion that exploration for minerals is 
one of the most profitable enterprises, 
we beheve that our organization wi l l 
be able to guide and assist the grow
ing interest of Gulf Coast f i rms in 
diversification into mining," 

M r , Schoenike is a graduate mining 
geologist of the University of Wiscon
sin where he also received his Mas
ter's degree. After several years as 
a corporate mining geologist, he es
tablished a consulting practice in 
Houston in 1957, 

M r . Wolfe, the other senior mem
ber of the f i r m , graduated f rom Colo
rado School of Mmes in 1947 with de
grees of Geological Engineer and En
gineer of Mines, followed in 1954 by a 
Master of Science in Geology. Before 
establishing a consulting practice in 
1965, M r , Wolfe was primarily engaged 
in the evaluation of deposits of indus
tr ia l minerals such as cement. He 
has lectured throughout the U , S, and 
the Orient on Mineral Economics, 
Much of his recent work has been on 
metallic deposits in the Orient and 
Lat in America, 

Howbert Now Assistant Manager 
AMAX Mine Evaluation Dept. 

J O H N C, H O W B E R T , E . M . 1948, has 
been named assistant manager of 

the Mine Evaluation Department of 
Amax Exploration, Inc, 

M r . Howbert was formerly attached 
to the Mine Evaluation group in New 
York and joinsd the Climax Division 
on May 15, 1967, He has been at ached 
to the Henderson Mine Planning group 
in Colorado since that time. 

In his new position, M r , Howbert 
wi l l remain in Colorado where he wi l l 
be jDined by some other members of 
the Mine Evaluation group in new 
quarters in Golden. 
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Lovefi Named Corporate Director 
Of Exec. Staffing for Motorola 
" ^ O R M A N V . L O V E T T , P . E . 1942, 
I l of Arlington Heights, 111., has 
been named corporate dh-ector of ex
ecutive staffing for Motorola Inc. 

He wi l l worlf closely with corporate 
officials to identify their present and 
future managerial needs and wi l l con
duct searches for suitable candidates 
to f iU these needs. Following the cor
porate policy of promotion f rom within 
whenever practical, he wi l l seek out 
managers who are ready for promo
tional opportunities. 

For the past three years Lovett 
served as manager of management 
consulting services for Ernst & Ernst, 
an international pubhc accounting and 
consulting f i r m . Pr ior to that he held 
various personnel and mdustriai rela
tions positions with several notable 
companies. 

Lovett graduated f rom the Colorado 
School of Mines and attended Denver 
Umversity for graduate work in busi
ness administration. 

Einarsen's Viking Exploration 
Seeks Oil in Queensland 

CH A R L E S A . E I N A R S O N , P . E . 1947, 
president of Vik ing Exploration, 

said the agreement with Queensland 
calls for $430,000 in exploratory work 
and driUing over the next four years. 
Emarson said Viking wi l l have an ex
ploration office in Brisbane, the capi
tal of Queensland, before the end of 
1970. 

Einarsen is a native of Denver and 
a graduate of Colorado School of 
Mines. Before establishing Viking Ex
ploration a year ago, he was a con
sulting oil engineer and hydrodynamic 
consultant. He also put together geo
logical prospects drilled in Colorado, 
Wyoming and Montana, and his work 
led to discovery of the big Cinder 
Buttes gas field in the San Juan Basin. 

Einarsen said that just north of 
Viking's AustraUan concession is a 
vast o i l shale deposit which is bemg 
core-drilled by Aquitaine Co. of Can
ada, L td . Just south of the concession, 
he said are properties of Santos, L td . , 
and Delhi Australian Petroleum, Ltd . , 
where several gas fields have been 
proven. 

In November, Delhi-Santos began 
gas deliveries to Adelaide, South Aus
tralia, thi'ough a 486-mile, 22-inch pipe
line. Commercial use of natural gas 
began in Australia eight months 
earlier with the opening of a pipeline 
f rom Roma to Brisbane. (Roma is 
about midway between Brisbane and 
Viking's concession.) 

The port city that's most accessible 
to Vik ing is Townsville, major Ameri
can embarkation pomt during World 
War II. 

Dr. James Boyd Elected Chairman 
Copper Range Board of Directors 

A M E S B O Y D , MSc, 1932 and D.Sc, 

F o g a i t y 

Fogarty Commencement Speaker 
At College of Santa Fe 

DR. C H A R L E S F . F O G A R T Y , E . M . 
1942 and D.Sc, 1952, president of 

Texus Gul£ Sulphur Co., presented the 
twenty-first commencement address of 
the College of Santa F e on M a y 10 in 
the CSF gymnasium. 

A native of Denver, Colo., D r . Fo
garty became an orphan at the age of 
10 and was one of the f i rs t students 
at a school for underprivileged boys 
called the J . K . Mullen Home for Boys 
at Ft . Logan, Colo. Mullen was con
ducted by the Christian Brothers, the 
same teaching order as that at the 
CoUege of Santa Fe . While at the 
school, the young Fogarty was a math
ematics student of Brother Cyprian 
Luke, F .S .C. , who is now president of 
C S F . 

Af te r his education at MuUen, Dr . 
Fogarty's opportunity for coUege came 
in the form of a scholarship f rom a 
Denver newspaper, which aUowed the 
recipient to choose any coUege or uni
versity in Colorado. 

"Af te r a lot of deliberation, I de
cided the Colorado School of Mines 
was the best for me i n my financial 
condition," Dr . Fogarty reeaUed. "The 
dean of the school helped me get a 
job and I earned room and board by 
waiting tables and washing dishes in 
a fraternity house." In his spare time 
and weekends, Dr , Fogarty could be 
found pounding a typewriter, typing 
term papers for feUow students at 10 
cents a page, Dm-ing his junior and 
senior year he also earned $10 a 
month in ROTC. 

Graduation in June 1942 found Dr . 
Fogarty with a mining engineering de
gree but the property of the A r m y 
Corps of Engineers, t l is ROTC train
ing dictated the military assignment 
and he was sent to For t Leonard 
Wood, Mo. , as a second lieutenant. He 
spent the war years at For t Wood and 
various other posts as an instructor 
for replacement engineers, rising to 
the rank of major. It was at the Mis-
somn post that he met an A r m y nm*se, 
WUma M . WeUs, who became his vrife 
on Oct, 14, 1943. 

F r o m 1946 to 1950 he was a senior 
geologist with Socony Vacuum Oi l Co, 
in South America . He then returned to 
the Colorado School of Mines. 

In 1952 Dr, Fogarty joined Texas 
Gulf Sulphur and spent his early years 
on exploration assignments in Japan, 

1934, recently was elected chair
man of the board of directors of Cop
per Range Co., New York City, the 
nation's f i f th largest producer of pri
mary copper, after serving 10 years 
as company president. Chester O. 
Ensign Jr . , Copper Range's executive 
vice president, was elected a du-ector 
and also elected to succeed M r . Boyd 
as president, 

Mr, Boyd cUmaxes a long and 
varied career in the minerals indus
tries with his election as chairman. 
UntU now, the chairman's position 
at Copper Range had been vacant. 
He joined Copper Range as president 
and director in 1960, Before that, M r , 
Boyd served for nine years with 
Kennecott Copper Corp, as vice presi
dent of exploration. Pr ior tO' entering 
the business world, Copper Range's 
chairman was du-ector of the U , S, 
Bureau of Mmes f r o m 1947 to 1951, 
He served during World War H as 
head of the A r m y and Munitions 
Board's metal branch, where he 
helped mobUize the mining industry 
for the war effort. He also aided in 
Germany's industrial recovery foUow
ing the war, as du-ector of the indus
tr ia l division of miUtary government, 

M r , Boyd's career as an educator 
began in 1929, when for several years, 
he was on the faculty of Colorado 
School of Mines, one of the nation's 
leading mining institutions. Following 
World War II, he returned to Colo
rado School of Mines as dean of 
faculty. Copper Range's new board 
chairman served as chairman of the 
National Science Foundation's ad
visory committee on mineral research 
f rom 1953 to 1956, He has received 
the Rand medal and the Jackhng 
award fi-om the A , I , M , E , 

M r , Boyd is a past president of the 
Mmmg & MetaUurgical Society of 
America , the Copper Club and the 
A , I , M , E , He is a director of Felmont 
Oil Corp, as well as Detroit Edison 
Co, B o m in Kanowna, Western Aus
tralia, M r , Boyd was educated in 
England and the U , S, and was grad
uated f rom California Institute of 
Technology. He earned his master 
of science and doctor of science 
degrees f rom Colorado School of 
Mines, 

Canada, Mexico, the Gulf Coast of the 
U,S„ the Middle East, and Afi-ica. 

He became manager of Exploration 
in 1954 and was elected vice president 
in 1957, senior vice president in 1961, 
director i a 1962, executive vice presi
dent in 1964, and president in 1968, 

Dr, Fogarty is past president of the 
Mining and MetaUurgical Society of 
America and is a member of the 
Board of the Colorado School of Mines 
Research Foundation, a du-ector of the 
Foreign Pol icy Association and a 
member of the Economic Club of New 
York. 
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r p H E C O L O R A D O SCHOOL OF M I N E S A L U M N I P L A C E M E N T S E R V I C E functions as a clearing house for alumni 
X and former students who wish to receive current information about employment opportunities for which they may 

quaUfy, It also serves the oil, gas, construction and related industries and many government agencies by mamtaining 
current Ustings of openings they have for qualified engineers, technical and management personnel. 

Companies needing quahfied men with degrees in Geological Engmeering, Geophysical Engineermg, MetaUurgical 
Engineermg, Mming Engineering, Petroleum Engineering, Petroleum Refining Engineering, Engineering Physics, Engi
neering Mathematics, and Chemistry are invited to Ust their openings with the C S M Alumni Placement Service, Guggen
heim HaU, Golden, Colorado. 

Listed below are coded references to the graduates of the Colorado School of Mines who were available for employ
ment at the time this issue of The M I N E S M A G A Z I N E went to press. 

CUent's a 
as in 
SS o o u 

Code Degree < p Preferred LocaUty Languages 
Number Fields of Work Preferred Spoken 

M N 18 Mining 44 M 2 Mining-Metals MUl Colorado EngUsh 
M N 19 Mining 34 M 2 Mining Engineer Western U,S. EngUsh 
M N 29 Mining 51 M 0 Sales Management U.S ,A, EngUsh 
M N 30 Mining 26 S 0 Mine Exploration or Ala ska/Western U,S ,A. EngUsh 

M N 34 Mining 
Heavy Equipment 

EngUsh 

M N 34 Mining 39 M 1 Mining Geology Western USA/Fore ign EngUsh/Spanish 
M N 35 Mining 45 M 6 Miaing Engineering Open EngUsh 
M N 36 Mining 30 M 1 Open Pi t or Underground West, Northwest U,S, English 
M T 41 Metallurgy 29 M 2 Metallurgical Engineering 

Management 
U , S, EngUsh 

M T 42 Metallurgy 25 S 0 Sales or Technical Open EngUsh 
Representative 

Open 

M T 47 MetaUurgy 33 M 3 MiU Operation West, U . S, EngUsh 
M T 48 MetaUurgy 35 M 2 Development, Project Colorado English/Spanish 

M T 49 
Management 

M T 49 MetaUm'gy 24 M 2 Project MetaUurgy— 
Production Metallurgy 
Sales Eng, 

Rocky Mt, 
Region 

EngUsh 

M T 50 Project or Process Western USA English 
MetaUurgy 24 M 2 Engineering Rocky Mtn, 

English 

M A 05 Mining—Math 26 M 3 Operations research, 
Systems analysis 

G E 30 Professional Eng inee r ing—Civ i l - Open Thai, Spanish and 
Engineer 35 M 3 Geology EngUsh 

G E 31 Professional 
Degree 25 S 

Geological Exploration 
Development, Management 

Western U . S, A , English 

G E 34 Geol, Engr . 
CivU Eng. 

39 M 3 Prefer Management Open EngUsh 

G E 36 Geology 43 M 1 Production—Mining or 
Non-metaUic Processes 

Western U,S. English 

G E 37 Geol, Engr, 42 M 3 Geological Exploration Western USA/Fore ign EngUsh 
G E 38 Geology 35 M 2 Mineral Prop, Evaluation 

Mine Manag. & Planning 
Western USA/Fore ign EngUsh 

GP 15 Geophyics 49 M 3 Petroleum Exp l , Rocky Mountains EngUsh 
G P 17 Geophysics 34 M 1 Geophysics Colorado EngUsh 
GP 18 Geophsyics 23 S 0 No Mgmt, Trainee Rky. Mtn. English 
GP 19 Professional Mineral Exploration Southwest U , S. or English 

Engineer 24 M 0 
Mineral Exploration 

South America 
GP 20 M,S, Geology & 

Geochemistry 28 M 0 
Mineral Exploration Rocky Mt, Area EngUsh/French 

P E 15 Petroleum 24 S 0 Reservoir Engi-, Rocky Mtn. Region EngUsh 
P E 16 Pet, Eng, 27 M 2 Prod, Engr, Rocky Mtn, , Canada Prod, Engr, 

or Alaska EngUsh 
P E 17 Pet. Eng. 34 M 4 Pet, Engr . Open English 
P H 02 Physics 23 S 0 Engineering Physics Rocky Mtn. Region EngUsh 
P H 04 Engr, Physics 27 M 0 R,& D, Engr, Marine Engr, Coastal except N . E , EngUsh 
P R 11 Masters in 

P . R . E , 
Chem, /Pt r lm, 

30 M 2 Management Systems U,S,A, EngUsh 

P R 12 

Masters in 
P . R . E , 
Chem, /Pt r lm, Chemical-Petroleum Open English/French 
Refining 22 S 0 Refining Industry 
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Charles H. Cotterell 

CH A R L E S H . C O T T E R E L L , Geop. 
E . 1959, geophysicist at Marathon 

Oil Co.'s Research Center in Little
ton, Colo., died A p r i l 18 in an auto
mobile accident near E l l i s , Kans. 
Bur ia l was in Chapel H i l l Cemetery 
with fu l l military honors. Those who 
wish may contribute to the C S M 
Alumni, Golden, Colo. 80401. 

Born Sept. 3, 1937, in Denver, he 
graduated f rom Englewood High 
School in 1955 and f rom Colorado 
School of Mines in 1959 with a degree 
in geophysical engineering. 

He worked at Marathon Oi l Com
pany in Littleton since 1960 as a geo
physicist speciaUzing in research. 

A t Marathon he gained recognition 
in his f ie ld by designing and develop
ing a radiation device to measure 
core samples. 

He was a member of several pro
fessional groups, including the So
c i e t y of Professional WeU Log 
Analysts, the Society of Exploration 
Geophysicists, the Denver WeU Log
ging Society, the Scientific Research 
Society of America and the Colorado 
School of Mines Alumni Association. 

He was also a captain in the U . S. 
A r m y Reserve Officer's School at 
Fitzsimons. 

He was one of five Coloradoans to 
receive the Distinguished Shooter's 
Medal for Pistols and was a member 
of the F i f th A r m y Pistol Team for 
approximately six years. 

M r . CottereU is survived by his 
father, Charles M . CottereU of Den
ver; his mother, Mrs . John H . Gabriel 
of Englewood; three brothers, Gary 
L . CottereU of Englewood, Tommy 
CottereU and Donnie CottereU, both 
of Denver; and three sisters, Anne 
Baty of Englewood, Patr ic ia Rod
riguez of Littleton and Sandra Hamil 
ton of Denver. 

Other survivors include his grand
parents, Mrs . Hazel CottereU of Ben
nett, Colo., Mrs . Augusta Biznett and 
M r . and Mrs. A . M . Gabriel, aU of 
Englewood. 

Earl F. Foster 

E1 A R L F . FOS.TER, E . M . 1924, died 
J A p r i l 6 in St. Mary ' s Hospital 

while visiting in Tucson. He had been 
general superintendent for American 
Smelting & Refining Co. for 42 years 
prior to his retirement in Sun City. 
Ar iz , in 1966. The last 27 years of his 
career had been spent in Mexico at 
AS&R's Taxco Unit. 

Born in North Platte, Nebr. in 1902, 
M r . Foster received his Mining En
gineering degree f rom the Colorado 
School of Mines in 1924 and joined 
A S & R immediately after graduation. 

M r . Foster warS a member of the 
American Institute of Mining and 
Metalliurgical Engineers, the Colorado 
School of Mines Alumni Assn., the 
Sun City Country Club, Swim, Bridge, 
Men's and Cribbage clubs, aU of Sun 
City. 

Sui'vivors include his wife, Char
lotte, of Sun City; two sons, Thomas 
of Chicago, and Frank ( E . M . 1958) 
of CampbeU, Calif . ; two sisters, and 
three grandchildren. 

Clare L. French 

CL A R E L . F R E N C H , E . M . 1913, 
died A p r i l 5 at his home in Phoe

nix, Ar iz . (6818 West Wolf St.). His 
wife, Mary , writes: "We had the 
funeral in Colorado where his mother 
l ived over 50 years and is bm-ied." 

Mr . French was born in Michigan 
on Feb. 17, 1890 and received his Min
ing Engineering degree in 1913 f rom 
the Colorado School of Mines. He was 
employed by Chai'les Pf izer and Co. 
in New York City for over 31 years. 
When he retired in 1959, M r . and Mrs . 
French scld their home in Forest 
HUls, N . Y . , and moved to Phoenix, 
Ar iz . They also maintained a sum
mer home near Highland MiUs, N . Y . 

M r . French was a loyal member of 
the Colorado School of Mines Alumni 
Assn. and had served as secretary 
of the New York Section. In 1983 he 
returned to Golden to attend the 50th 
Anniversary of the Class of 1913. 

Robert B. Ingalls 

RO B E R T B. I N G A L L S , Met. E . 
1948, died A p r i l 16 in a Salt Lake 

City hospital. Bur ia l was in Mt . 
Calvary Cemetery. 

Born Feb. 23, 1920, m Salt Lake 
City, M r . IngaUs attended the Uni
versity of Utah and in 1948 received 
his MetaUurgical Engineei-ing degree 
f rom the Colorado School of Mines. 
Dm-ing World War 11 he served in 
the army and was for years a sales 
engineer for the National Equipment 
Co. in Salt Lake City. He took an 
active part in his local C S M Alumni 
Section and had served as president 
of the Salt Lake City Section. 

Siu:viving are his sons, Mark and 
Jeffery; one grandchUd, his mother, 
Mrs. Mark IngaUs; and a brother, 
Dr. Boyd IngaUs, aU of Salt Lake 
City. 

Mrs. Merle Wood Riddle 

MRS. M E R L E WOOD R I D D L E , 
wife of Donald D. Riddle ( E . M . 

1918), died AprU 29 in Orlando, F l a . 
A native of Indiana, she came to 
Orlando in 1933 and was a member 
of the Fi rs t Church of Christ Scientist, 
a charter member of the Women's 
Republican Club, and a founder of 
the Gray Ladies Assn. of Orlando. 

Survivors include her husband, 
Donald Dana Riddle, Orlando; son, 
Donald Dines Riddle, Winter Park, 
F l a . ; daughters: Mrs . Shirley Cucuel, 
Orlando, and Mrs , Mar i e l Sisson, 
TitusviUe, F l a , ; 12 grandchUdren and 
three great-grandchUdren, 

P R O F E S S I O N A L E N G I N E E R S 
OF C O L O R A D O 

M a y 28, 1970 

Dr . A , W, Schlechten 
Vice-President, Academic Affa i rs 
Colorado School of Mines 
Golden, Colorado 80401 
Dear Dr , Schlechten, 

We know you share our concern 
for the actions of students in the 
matter of protests about environ
mental problems, the war i n Viet 
Nam, and other nationai problems. 
At the Annual Meeting of om- Society 
on May 23, 1970, there was much dis
cussion of the present situation, and 
as a result, it is felt that you and 
your faculty and the engineering stu
dents should be commended for carry
ing on in a responsible manner dur
ing the past couple of weeks. 

Accordingly, the P E C membership 
directed the foUowing resolution be 
sent to you, and it is hoped that you 
wi l l pass this information along to 
all concerned in your school and that 
it wUJ. serve as a means of maintain
ing our exceUent relationship with 
you, your faculty, and your students: 

"Resolved that Professional Engi
neers of Colorado, at its 22nd 
Annual Meeting, being aware that 
the engineering students of the 
engineering schools and coUeges 
at Colorado University, Colorado 
State University, Denver Univer
sity, and Colorado School of Mines 
are as concerned and as informed 
on the problems of pollution, en
vironmental quality, and other na
tional problems, and the need for 
improvement as other students, 
do hereby commend the engineer
ing students on then- decision to 
stay in class during recent demon
sti'ations and to work to solve the 
problem in a responsible man
ner," 

ProfessionaUy yours, 
Mike H . Barrett, P E 
President 

M H B : h i 
cc: Tom Tobin, P E 
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Box 294 
3740 Yukon Court 
Wheat Ridge, Colo, 80033 
May 20, 1970 

Dear M r . Editor: 

Several recent articles in Scientific 
American, L i fe , Science News, and 
Mines Magazine's article on Dr, 
Ramon Bisque's tangency t h e o r y -
have developed what has become a 
fact, a new rationale for mineral ex
ploration. 

In an expanding universe, we 
should have an expanding world, this 
relates to Continental Dr i f t (of which 
I have been a continuing student 
since 1938, when I was enabled to 
thoroughly analyze "Our Wandering 
Continents," by Du Toit), in this 
manner: 

K the present land masses, con
tinents, were the original total sur
face of the earth, some 4,3 billion 
years ago then the earth's sphere, 
with 57 mUlion square miles of area, 
could have had a diameter of only 
4,240 miles, or about half its present 
8,000 miles; then as these separated 
and wandered across their regelated-
lubricated surface (as a solid wiU 
melt and slide on supporting ice), and 
as these were altered f rom their high 
density nickel-iron, via atomic de
composition, into tile Ughter density 
present surface materials, we would 
be moving towards a present, stiU 
evolving geography of the earth as 
we know it. 

The moon, plucked f rom the West
ern Pac i f ic (Charies Darwin's theory) 
left a gap in the area. 

With such knowledge, my observa
tion of the Aracuara Pine, left a gap 
in the area. With such knowledge, my 
observation of the Australia-South 
America similar ecology, as the Ara 
cuara (umbrella ribbed) Pine, com
mon to these two countries, and other 
simUarly common Ufe, indicate that 
South America and AustraUa were 
joined, hence there was a much 
smaller world, for Eastern AustraUa 
to be close to the Chilean Coast, and 
(note this!), Australia fits into the 
Ross Set, and Southern Argentina fits 
into the Weddel Sea, of Antartica, 
further indicating a spread of dis
tances f rom the poles. 

Among other things, this theory 
would have placed Arabia across the 
Equator during a long period, where 
its accumulation of petroleum, in the 
subsurface, would have been faciU-
tated. 

Further study, and comments to 
the writer, are welcomed, to help 
develop our world mineral resources, 
whose magnitude exceeds our wildest 
dreams. The problem is merely one 
of which to develop, not of whether 
there are enough, in the new World 
Game, 

Respectfully 
Francis N , Bosco, P , E , 
1935 and M,Sc, 1941 

Report on Uranium 
In Southern U. S. 

A report on "Uranium in the South
ern United States" is being m a d e 
available by the Atomic Energy Com
mission and the Southern Interstate 
Nuclear Board, 

This 230-page compilation has nu
merous maps showing the location of 
the occurrences identified in prehmi
nary reconnaissance examinations for 
uranium in the SINE region conducted 
by the A E C and the U , S, Geological 
Survey during the 1950-56 period. It 
includes new information on radioac
tive occurrences as well as an exten
sive bibliography of references per
taining to the geology and uranium 
potential of the 17 southern and south
western states. 

Those served by the SINB are Ala 
bama, Arkansas, Delaware, Florida, 
Georgia, Kentucky, Louisiana, Mary
land, Mississippi, Missouri, North Car
olina, Oklahoma, South Carolina, Ten
nessee, Texas, Virginia and West V i r 
ginia, 

WASH-1128 may be purchased for 
$2,25 f rom the Superintendent of Doc
uments, U . S, Government Printing 
Office, Washington, D,C, 20402. 

Compression Packings 
Handbook by MPA 

This Compression Packings Hand
book, sponsored by the Compression 
Packings Division of the Mechanical 
Packing Association, Inc , has been 
prepared and pubUshed to answer the 
great need for an up-to-date treatise 
on the variety of these products, their 
selection and proper methods of appli
cation. 

Compression packings are often re
ferred to as soft packings or jam pack
ings and are so called because they 
are packed into a stuffing box where 
their f i t is regulated by compression 
f rom the gland or follower, 'They are 
used as sealing elements in such 
equipment as centrifugal pumps, re
ciprocating pumps, and in industrial 
bronze, iron and steel valves, faucet 
valves, autoclaves, expansion joints, 
defibrators, soot blowers, jordans, and 
many other types of mechanical equip
ment. 

They f ind their major use in the 
process industries such as chemical, 
petroleum, petro-chemical, paper and 
steel miUs, and in such services as 
utilities, marine water and sewage, 
nuclear, food, etc. They seal all types 
of fluids—for example, water, steam, 
acids, caustics, gases, beverages, oil 
and gasohne. 

Pr ice , $2.50 each; order f rom Me
chanical Packing Association, P . 0. 
Box 98, BrieUe, N . J . 08730, 

Pictorial History 
Of American Mining 

" A Pictorial History of American 
M i n i n g " by Howard N . and LuciUe 
L , Sloane is the only book that covers 
the f u l l scope and sweep of mining 
in America and it is the only book 
with such a wealth of iUustrations 
(there are nearly 1,000, many ob
tained f rom private sources and never 
before pubUshed). 

Fo r you as an industry member, it 
offers many benefits; entertaining 
reading because of its delightful text 
and photographs; educational value 
because it covers the fu l l history f rom 
its earUest days, in aU aspects, aU 
over the nation; public relations value 
because it shows how this great in
dustry has developed and conti-ibuted 
to the growth of this country. 

The Sloanes start their book with 
a brief discussion of prehistoric min
ing in America , They show the earU
est mining of the "Old Copper Cul
ture" of the upper Great Lakes, the 
mound builders of Ohio and lUinols, 
the Pueblo and Hopi Indians, and the 
various minerals they mined. 

Then they move on to pre-Colonial 
and Colonial days to view the opera
tions of the Spaaish and French and 
the settlers who founded our country. 
Y o u ' l l see the mining of saltpeter, 
iron, gypsum, precious and base met
als, mica, fluorine, feldspar, mercury, 
and how they contributed to the early 
economy. 

Throughout the book there are 
threads of gold and silver. And it was 
remarkable for me as an outsider to 
see how the search for these metals 
influenced the development of mining 
and the course of history in this na
tion, 

AU of the famil iar stories are here, 
of course, retold in exciting, v ivid de
tail—the Sutter's MiU strike and the 
49ers, the Comstock Lode, Cripple 
Creek, the Klondike. But here, too, 
are the stories of men largely forgot
ten by history who struggled and died 
in their flight to wrest a fortune f rom 
the earth. Some men made it big 
and retired as mUlionaires; some 
made it and lost it ; others never 
made it at aU, 

Besides the men who dug into the 
ground there were many others — 
gamblers, thieves, gunmen, lawmen, 
saloonkeepers and prostitutes, specu
lators, rascals, poUticians and states
men, stagecoach drivers and railroad 
barons, and a host of others who 
poured into the mining towns to share 
the wealth — whUe it lasted. A l l of 
them played a role in the drama of 
a great and growing mdustry. 

F rom the search for gold and silver 
came many other mining enterprises 
as men learned more about the wealth 
that lay beneath their feet. What 
started as a search for precious met
als often turned into even greater 
wealth in other minerals. 

Y o u get an overview of aU the min-
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erals and their by-products extracted 
f rom the earth—copper, lead, cinna
bar, oh, potash, coak, salt, sulfur, 
iron, building stone, tin, uranium, 
magnesium, zinc—to name but a few 
of the many covered. 

This is a story of progress, both 
technical and corporate, f rom the pick 
and shovel of the prospector to to
day's giant machines and sophisti
cated mining and refining techniques. 
Hundreds of individual mines and com
panies, some long gone, others now 
huge corporations, are described and 
shown. 

These are but a few of the high
lights of this big book. It's so fi l led 
with stories of mining accomplish
ments and human interest that I can't 
begin to include it all here. It is so 
complete that it even speculates about 
the future and the possibilities of ex
tra-terrestrial mining. 

A P I C T O R I A L H I S T O R Y O F 
A M E R I C A N M I N I N G is available 
now, priced at $12.50; Crown Pub
lishers , Inc., M a i l Service Depart
ment, 50-10 34th Street, Long Island 
City, N , Y . 11101. 

Comprehensive Guide 
To Consulting Work 

A comprehensive guide to consult
ing with helpful "how-to" suggestions. 
Covers a wide spectrum of subjects 
of interest to those desiring a career 
in consulting. Applicable to all spe
cialties and fields, regardless of indus
try, endeavor or market chosen for 
practice. 

Among the subjects treated are: 
credentials, designing a fee schedule, 
costs, chent relations, building a cl i
entele, what companies expect of a 
consultant, proposing and quoting, 
contract considerations, licenses, as
sociates, and professional ethics. 31 
pp, soft cover, $2.50; published by 
SiSi. P . A. Box 42576, Los Angeles 
90050. 

Geological Literature 
On Alaska's North Slope 

Geological Literature on the North 
Slope of Alaska by J . C. Maher and 
W. M . TroUman, U . S. Geological Sur
vey. 

This bibliography prepared by the 
U . S. Geological Survey in cooperation 
with the U . S. Navy, Office of Nava l 
Petroleum and Oil Shale Reserves, is 
being published by the American As
sociation of Petroleum Geologists. It 
contains approximately 1,300 refer
ences in the fields of areal, engineer
ing, economic, and structural geology, 
geomorphology, geophysics, oceanog
raphy, hydrogeology, petrology, stra
tigraphy, and paleontology. These have 
a simple one-subject index and a com
plete serials list. 

M a i l orders at $5.00 a copy (25 per 
cent discount to A A P G members) to 
The American Association of Petro
leum Geologists, P. 0. Box 979, Tulsa, 
Okla. 74101. 

NBS Highlights 
The status of the U . S. Meti-ic 

Study, and a variety of consumer 
problems, are among leading topics 
in NBS Technical Highlights: 1969. 
This latest annual report of the Na
tional Bureau of Standards, U . S. De
partment of Commerce, covers the 
Bureau's activities f rom July 1, 1968, 
to Jun© 30,1969. 

The metric study—a CongressionaUy 
mandated inquiry by N B S into the 
impact of increased world-wide usage 
of the metric system on the United 
States—is now passing the half-way 
mark and was well under way during 
the period reviewed in the Highlights; 
the book's introductory chapter sum
marizes the study's progress, reviews 
staff and organizational changes at 
NBS , and notes developments related 
to automotive safety and broader pro
tection f rom flammable fabrics. This 
is followed by a feature on the rapidly 
expanding program of the Bureau's 
Center for Computer Sciences and 
Technology, 

1969 TECHNICAL HIGHLIGHTS O F 
THE N A T I O N A L BUREAU O F 
STANDARDS, N B S Special Pubhca-
tion 325, issued March 1970, 243 pages; 
$1,25,- (Order f rom the Superintend
ent of Documents, U , S. Government 
Printing Office, Washington, D, C, 
20402, or local U . S. Department of 
Commerce Fie ld Office as SD Catalog 
No. 013/10:325, or f rom the Clearing
house for Federal Scientific and Tech
nical Information, Springfield, V i r 
ginia 22151 as NBS SP-325. 

Study of the Brine 
Of Great Salt Lake 

A recent study of the brine of the 
Great Salt Lake has been released by 
Utah Geological and Mineralogical 
Survey, Entitled Great Salt Lake : 
Chemical and Physical Variations of 
the Brine, 1963-1966, it is the work of 
D. C, Hahl and A . H , Handy of the 
U , S. Geological Survey. 

Construction of the Southern Pacif ic 
Causeway, cutting off the north sec
tion of tlie lake, has in effect created 
two lakes with widely different physi
cal and chemical properties. The south 
arm is about one foot higher than the 
north arm. Water in the south arm is 
green in color, and that in the north 
arm is pink. A crust of sodium chlor
ide had precipitated out in the north 
arm. The difference i n concentration 
is related to the fact that the south 
arm receives most of the inflow of 
fresh water. The level of the lake 
varied f rom 4191,3 feet above sea level 
in 1963, the lowest level since records 
were kept, to 4195,7 in 1966. 

Water Resources Bulletin 12, Great 
Salt Lake : Chemical and Physical 
Variations of the Brine, 1963-1966, is 
available at the Utah Geological Sur
vey Building, University of Utah, 
Room 103, Salt Lake City, 84112, for 
$2.00. 

Pre-Fab Units Developed 
By Israeli Engineers 

A new type of pre-fabricated build
ing element based on r igid foam has 
been developed by Israeli engineers, 
to meet the need for mobile housing. 
The units utilize polyurethane foam 
in a sandwich panel which is reported 
to have advantages in terms of insu-
l a t i o n , maintenance, appearance, 
structm'al stability and economy. 
Each can be assembled f rom a few 
parts. The basic component of sheet 
metal facing with a core of rigid foam 
can be made in any metal fabrication 
plant. The advantages of speed and 
economy are also available with smah 
scale production. 

These pre-fabricated units can be 
erected without special equipment by 
untrained labor and are suited to the 
needs of developing countries as well 
as for field units in mining ani dri l l 
ing. In countries of advanced econ
omy, they may be used in building 
vacation homes. 

The panel's insulating qualities are 
said to provide a cooling element in 
hot climates and heat-retaining com
fort in low temperatures. 

The unit was developed by Israel 
P r o d u c t Research Company Ltd , , 
(ISPRA.), a year-old f i r m of Israeli 
scientists and engineers, many of 
whom received their training in the 
United States and other western coun
tries. 

William Crowe Kellogg, '43 

Kellogg Explorafion Company 

Geologists—Geophysic ists 

425 E. Las Flores Dr., Al tadena, Ca l i f , 

Sycamore 4-1973 

BROWN & ROOT, !NC. 

Engineers — Constructors 

G E O R G E R, B R O W N , '22 

P , 0 , Box 3 Houston, Texas 

BART DE LAAT 

AND ASSOCIATES, INC. 

Bart De Laat. '30 

Consultants in Petrohtim and Nafural Gas 

Enqineering, Appra isa ls , G e o l o g y Reserves 
Property Management 

910 C S I Buiiding 

H O U S T O N . TEXAS 77002 C A p i t o l 3-1346 
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Mines Receives NSF Grants 

57 Teachers Back 
'.n School at CSIV' 
" I T ^ I F T Y - S E V E N higher elementary 

and secondary school teachers, 
counselors and administrators have 
started six-week courses at the Colo
rado School of Mines in "Resource 
Development in Oil and Gas" or " A 
Total Concept of the Mining Industry," 

Each of the courses are again being 
offered through C S M for six semester 
hours credit which the educators may 
apply toward credits required for 
graduate education trainuig, or re
newal and reinstatement of earth sci
ence and administrative teaching cer
tificates where courses are unspeci
fied. 

Thirty-four educators are enrolled 
in the mining sequence coui'se which 
is co-sponsored by the Colorado Min
ing Association; and twenty-three edu
cators are enrolled in the petroleum 
sequence course which is co-sponsored 
by the Colorado Petroieum Council, 

A l l students are sponsored by schol
arships awarded by a joint committee 
of educators and industrial executives. 
The petroleum sequence is now in its 
third year while the mining sequence 
is starting its second year. 

Each of the courses are offered 
during the summer to help familiar
ize elementary and higher educational 
instructors to the potential i n the min
ing and petroleum areas, and perti-

CO L O R A D O School of M i n e s re
cently received t h r e e National 

Science Foundation grants totaling 
$39,500. 

The foUowing departments have re
ceived grants: B a s i c Engineering 
$15,000; Physics $15,000 and Metal-
Im-gy $9,500. 

The Basic Engineering grant en
titled "Structure of Scalar F i e l d s 
Mixed by Turbulence for Arbitrary 
Schmidt Numbers" wil l deal with the 
construction of pipe water systems 
for the investigation of properties in 
turbulent velocity fields and scalar 
contaminants mixed by turbulence. 
Pr incipal investigator wUl be Dr , 
Dragoljub M . Kesic, The project wiU 
continue through the 1970-1971 school 
year with additional funds allotted for 
research assistantships, including tu
ition. 

The Physics Department grant en
titled "Mossbauer Studies of Permal
loy AUoys" wi l l consist of two phases. 
In the first phase alloys of commer
cial chemisti'ies wiU be fabricated and 
heat treated to achieve equiUbrium 

nent developments which can be ap
plied in the classroom to their stu
dents. Each of the groups wiU attend 
classes for six weeks, vrith lectures 
provided by over 90 petroieum and 
mining authorities in the regional 
Rocky Mountain Area, Additional 
f ield trips w i ' l also be provided allow
ing the educators to relate their class
room studies to actual industrial ap
plication in the Colorado area. 

well-ordered states. Mossbauer spec
tra wi l l be obtained and evaluated 
with respect to the spectrum of the 
perfectly ordered N i , Fe aUoy. Conclu
sions wi l l be made about the effects 
of excess nickel molybdenum and cop
per additives on the electronic state 
of the iron atoms and on local order. 

The second phase of the study in
volves obtaining Mossbauer spectra of 
commercially available, high mag
netic quality Permalloys and compar
ing these spectra to the equiUbrium 
alloy spectra f rom the f i rs t phase. In 
this manner information about the mi
croscopic differences in ordering and 
electron distribution between the equi
l ibrium aUoys of the f i rs t phase and 
the quasi-equihbrium commercial al
loys wiU be obtained. The principal 
investigator is Dr . Joseph A, Moyzis, 

The third grant to the Metallurgy 
Department wiU be used for the pur
pose of purchasing specialized engi
neering research eauipment. Dr . Paul 
G, Herold, head of the MetaUurgy De
partment, wiU be director of the grant, 

IB Senior ROTC Cadets 
Commissioned Second 
Lieutenants at Mines 

SI X T E E N senior ROTC cadets were 
commissioned Second Lieutenants 

in the U,S. A r m y Corps of Engineers 
at ceremonies conducted on the Colo
rado School of Mines campus. Colonel 
Cecil C. Baldwin, professor of Mil i tary 
Science at Mines, administered the 
Oath of Office to the new officers in 
the Presidents' Room of the CoUege 
Union before an audience of parents 
and friends. 

The new officers gained their com
missions by successfuUy completing 
the fom- year ROTC nrogram at the 
School of Mines and the requirements 
for then- degree. Twenty-five other 
senior cadets f rom Mines wUl receive 
theh- commission at Ft . RUey. Kan , , 
after they have completed a six-week 
ROTC summer camp this summer. 

The 16 newly commissioned officers 
are: 

David R. Allen, E l Cajon, CaUf.; 
GaU A. Batman, Pierce, Colo,; Enc 
A. Bayley, Aurora, Colo,; Robert P. 
BU's, Golden, Colo,; Dale E . Bingham, 
Lakewood, Colo,; Leroy W. Cooper, 
Jr., Aurora, Colo.; Bruce D. Craig, 
Denver, Colo,; John C. Gathje, Grand 
Junction, Colo,; Thomas C. Johnson, 
Canby, Ore.; Robert R. Rostad, Ar
vada, Colo,; Robert C. Sharp, Lake-
wood, Colo,; Joseph E . Smith, Jr., 
BayvUle, N , J , ; Danny A. West, Estes 
Park, Colo.; Michael W. West, Colo
rado Springs, Colo,; Alan T. wiieeler, 
Denver, Colo,, and Carl W. Winters, 
Dm-ango, Colo, 

C O L O R A D O E L E M E N T A R Y A N D S E C O N D A R Y T E A C H E R S , counselors, and ad
ministrators began orientation to special courses offered again through the Colorado 
School of Mines, C o l , W, E. Leckie, assistant to the President, explains the purpose of 
the courses. One course, "Resource Development in O i l and G a s " is jointly sponsored 
by the Colorado Petroleum Council , and " A Total Concept of the Mining Industry" is 
jointly sponsored by fhe Colorado Mining Association, 
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Shown standing beside the dedicatory plaque honoring the late Dr. Ben H . Parker 
ar© Mrs. Parker Sr. and her son, Dr. Ben H . Parker Jr. The Col lege Union building at 
!6th and Maple streets in Goiden has been renamed the Ben H . Parker Student Center 
by action of the Col lege Union Advisory Board, the Student Council , and the Board of 
Trustees. 

STUDENT CENTER NAMED 
IN HONOR OF DR. PARKER 
DE D I C A T I O N of the Ben H . Parker 

Student Center at the Colorado 
School of Mines was held Thursday, 
May 28, 1970, at the Center, 16th and 
Maple Streets. 

Formerly the College Union, the stu
dent activity center was named in 
honor of the late Dr . Ben H . Parker 
of Golden, who was president of the 
Mines Board of Trustees at the time 
of his death, July 31, 1969. Friends of 
the Parker family and interested citi
zens of the community attended the 
dedication ceremonies. 

Dr. Orlo E . Childs made introduc
tory remarks prior to the dedication of 
the building by Ted P . Stockmar, 
president of the Board of Trustees. 

Dr . Ben H . Parker, Jr. , gave the 
response, and the dedicatory plaque 
was presented by Dr . Childs and 
Charles S. McNei l , president of the 
Associated Students of the Colorado 
School of Mines. 

The dedication program concluded 
with the singing of the Mines " A l m a 
Mater" by the Colorado School of 
Mines Chorus. 

Elmer R. Wilfley, '14 

W i l f l e y Centr i fugal Pumps 

Denver, Colorado 

Following the death of Dr . Parker, 
the student body through the College 
Union Advisory Board and the Stu
dent Council recommended to the 
Board of Trustees that the building 
be dedicated in Dr . Parker 's memory. 
The recommendation was adopted im
mediately. 

Dr . Parker had a life-long interest 
in the School of Mmes, and it is a trib
ute to h im that the student activity 
center be named in his honor. 

He graduated with an Engineer of 
Mines degree in 1924, and gained his 
Master of Science degree in 1932 and 
Doctor of Science in 1936. He received 
a Distinguished Achievement Medal 
in 1952. 

Dr . Parker was instructor in geol
ogy f rom 1933 to 1935, assistant pro
fessor of geology f rom 1936 to 1939, 
and assiciate professor f rom 1940 to 
1946. 

In 1946 he was named president of 
the Colorado School of Mines, and 
served in that capacity until 1950. 

He was appointed a member of the 
Board of Trustees in 1950, and in 1957 
became president of the Board. 

Dr. Parker was named a director of 
the Colorado School of Mines Research 
Institute in 1949 and served until his 
death. 

The dedication was followed by the 
Faculty Women's reception for the 
graduating Class of 1970, their par
ents, and friends at the Ben H . Parker 
Student Center, 

'Baltimore Colts 
Train at Mines 
r r i H E Baltimore Colts pro footbaU 
JL team wi l l set up training camp at 

the Colorado School of Mines in 
Golden, Aug, 9-28, 

D D U Klosterman, general manager 
of the Colts, and Fr i tz Brennecke, di
rector of athletics at Mines, said that 
details were complete for the three-
week stay. Plans have been in the 
works for some time, but have now 
been fmaiized by the Colts, 

Immediately after their exhibition 
game at Oakland on Aug. 8, the Balt i
more squad wiU move into headquar
ters at Golden to begin preparations 
for exhibition games at Kansas City, 
Aug. 15; against the Denver Broncos 
at Denver, Aug, 22; and possibly a 
game at M i a m i , Aug. 29, 

Approximately 75 people wUl be in 
the Colts' training camp at Mines, in-
eluding players and team officials. 
Players wiU room in the Thomas Hal l 
dormitory at Mines and bave their 
meals in the Ben H . Parker Student 
Center. 

Practice sessions wiU be twice daily 
at Brooks Field and at Mines' nearby 
intramural fields. 

"The convenient location of Golden 
and the fine facilities at the School 
of Mines made our choice for Ihe 
training camp an easy one," said Klos
terman. 

The Baltimore team finished second 
last year in the Coastal Division of 
the National Football League with an 
8-5-1 record under coach Don Shula, 
Now Shula has departed for the head 
coaching post with the M i a m i Dol
phins, and the Colts are headed by 
Don McCafferty, an 11-year assistant 
coach for Baltimore, 

With the merger of the National 
and American football leagues, the 
Colts in 1970 win play in the Eastern 
Division of the American Conference 
of the N F L . They Join New York Jets, 
Boston Patriots, M i a m i Dolphins, and 
the Buffalo Bi l l s , aU former A F L 
teams. 

Heading the Colts' list of returning 
veterans is football's all-time quarter
back, Johnny Unitas, entering his 15th 
season. Last year "Johnny U , " com
pleted 178 of 327 passes for 2,342 yards 
and 12 touchdowns. Right behind Uni
tas as back-up man is E a r l Morra l l , 
also facing his 15th pro campaign. 

The Colts' strong corps of running 
backs is led by Tom Matte, who had 
his greatest season in 1969 with 909 
yards and 11 touchdowns. Matte also 
starred as a receiver, puUing in 43 
receptions for 513 yards and two touch
downs. 

Other backs include three fullback-
types, veteran Jerry HiU f rom Wyo
ming, third-year man Terry Cole, and 
number one draftee Norm Bulaicfa 
f rom T C U , 

Willie Richardson is the team's 
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speedy, high-leaping flanker who tied 
Matte last year as the Colts' leading 
receiver. 

Defensively, leading the Baltimore 
rush are Bubba Smith, a 6'7" and 295-
pound giant, and Roy Hilton, Veter
ans Bi l ly Ray Smith and F red Mil ler 
are consistent performers in the front 
four. 

David Lee f rom Louisiana led the 
N F L in punting in 1969 with 45,3 yards 
per kick. 

The Colts wi l l bring to camp an im
pressive array of 26 rookies. 

Heading the Colts' front office are 
Carrol l Rosenbloom, President and 
owner, and Steve Rosenbloom, assist
ant to the president. The latter was 
in contact with Gurnett Steinhauer, 
Vice President for Business Affa i rs at 
Mines, in setting up arrangement for 
the-Colts' Golden headquarters, 

Baltimore's pre-season training site, 
except for the three-week Colorado 
visit, w i l l be at Western Maryland Col
lege, Westminster, M d , 

ture); Wal ter Freeman receives hard hat 
from Jack Leech (bottom picture). 

AERIAL TRAMWAYS 
Design, Manufacture & Installation 

HERON ENGINEERING CO. 
2000 S. A c o m a St., Denver, C o l o , 80223 

Phone 777-4497 

G . C . Weaver. '26 

P O T A S H 

C O N S U L T A N T 

P. O . BOX 1014 

C A R L S B A D , N E W M E X I C O 

Three High Schoo,, 
Graduates Receive 
Tuition Awards 
n p H R E E high s c h o o l graduates 
X have accepted s p e c i a l tuition 
awards to attend the Colorado School 
of Mines in Golden, 

George Puis HI, of 992 South 
Charles St,, in LewisviUe, Texas, w i l l 
enter C S M with a past Iiistory of out
standing abiUties in academics and 
athletics. George lettered three years 
in football, two years in golf, and 
one year in track. In footbaU he 
played at offensive and defensive 
tackle. He was elected team captain, 
and was AU-Dis trict, through the 
Times Herald, during his junior and 
senior yeai's. Academically, Geoi'ge 
ranked in the upper 25 per cent of 
his class, and was nominated by Ro
tary Intemationai as an "Outstand
ing Student," He was also active as 
a student council representative and 
served as Sophomore Class President, 
George is six feet and weighs 205 
pounds. 

Chad Reynolds King, of 2412 Santi
ago St,, i n Farmington, New Mexico, 
w i l l attend the Colorado School of 
Mines. In high school, Chad gradu
ated in the upper 20 per cent of his 
class and was a member of the Na
tional Honor Society. He also re
ceived recognition as an "Outstand
mg Student in Draf t ing" in 1968, In 
sports, Chad lettered two years in 
football playing at the position of of
fensive guard and defensive end. He 
received recognition his junior year 
winning the "Fighting Heart A w a r d , " 
and during his senior year was elected 
team captain, "Most Outstanding 
Lineman," and was a member of the 
AU-State F i r s t Team as an offensive 
guard. He is 5 feet, 11 inches and 
weighs 195 pounds, 

John Wesley Hart, of 1245 Ursula 
St,, Aurora, Colorado, graduated f rom 
Aurora Hinkley High School in the 
upper 25 per cent of his class and was 
outstanding in both academics and 
athletics. John lettered three years 
in footbaU as defensive and offensive 
back, and was recognized as team 
captain and received All-Conference 
Honorable Mention during his Junior 
and Senior years. John was also 
active in Key Club, DeMolay and the 
Varsi ty Club, He attended Boys 
State, and was a Key Club delegate 
to the international convention, John 
is six feet and weighs 180 pounds. 

Eugene E. Dawson, '38 

American Independent O i l C o . 

Kuwait, Arabian Gulf 

Q u i p s 

Letter to a Congressman: "Please 
don't improve my lot in life any fur
ther, I can't afford i t , " 

"Hey, I've just been made vice 
president of our f i r m ! " a masi ex
claimed to his son, 

" B i g deal," snorted his offspring. 
"Veeps are a dime a dozen. The 
neighborhood supermarket has so 
many it even has one in charge of 
prunes." 

The retort bothered him, so he 
caUed the market and asked for the 
vice president in charge of prunes. 
The voice at the other end inquired 
politely; "Packaged or bu lk?" 

Whether a feUow winds up vidth a 
nest egg or a goose egg depends a 
heap on the kind of chick he married. 

The landlord figured that when it 
came to complaints, he'd heard them 
aU. Then a tenant caUed to ask for 
more heat: " M y apartment is so cold 
that every time I open the front door 
the light goes on!" 

No matter how much you nurse a 
grudge it won't get better. 

" W o w l " exclaimed the customer, 
looking at the price tag of a new 
model compact car. 

"WeU," shrugged the salesman, " i f 
you want economy, you have to pay 
for i t , " 

A pai'king meter is a device that 
enables you to do two hours shopping 
iin one. 

The doctor was having trouble di
agnosing the patient's iUness, 

"Have you had this before?" he 
asked. 

"Yes , twice," 
"Ah-ah!" exclaimed the medic, tak

ing off his stethoscope, " I hate to tell 
you this, but you've got it again." 

I N N 

flfM^i RESTAURANT 
i i ^ ^ LOUKGE 

80 Clear Creek Lane 
Golden, C o l o . , Plione 279-7981 

S. W . of Junction U. S. Higl iway 

4 & 58 at C l e a r Creek Canyon 
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Section news should be in the 

i: • rF'*M =i::• i = ii':" • f - | • •.: ̂ " ' r " ' • Alumni Off ice by the 20th of the 
. •• . Month preceding Publication, 

S E C T I O N P R E S I D E N T V I C E - P R E S I D E N T S E C R E T A R Y - T R E A S U R E R T I M E A N D P L A C E O F M E E T I N G 

AlaOaina 
Birminghani 

W m , Haynes, '54 On caU of the presicieul. 

A laska 
Anchorage 

Reginald S, Y , Lee, '67 
628 E . 5th Ave. , Anchorage 99501 

Arizona 
Arizona Wi lUam E . Saegart, '53 Robt, A , M e l z , '55 

James D , Sell. '55 
2762 W. HoUaday St. 
Tucson, Ar iz . 85706 

Annual Meeting, Dec. 7. 1970, Wesfern 
Motel . Tucson. 

California 
B a y Cities C a r l Foget. 'Gl Dave Strandburg, '61 

T o m Aude, '62 
54 Woodford Dr ive 
Moraga , Calif. 94556 

Meetings held on caU of ibe Secre
tary, 

Santa Clara VaUey Stanley Y , Ogawa, '53 

Sacramento Gai l Penfield, '56 F , B , Sweeney, '57 
6610 Auburn Bivd , , Citrus Heights 

San Joaquin VaOey R. A . Ganong, '47 B, A , EUison . '61 

Southern California Dick Richards , '62 Nea l Schmaie. '68, Sec, 

Colorado 
Denver 

A . E . " T e d " Seep, J r . , 
'68 H a l Kellogg, '55 

Jack Dressel , '50 Luncheon meeting held third Tuesday 
of each month, Denver Press Club, 
1330 Glenarm PI. 

Grand Junction A r c h F . B o y d , '26 Robert H , Sayre. '34 Robert F , Barney, '35 

District of Columbia 
Wasiiington A , A . Wyner , '25 Louis DeGoes, '41 

Charles T , Baroch , '23 
ZOOl N , Darnel St. 
ArUngton, V a . 

Regular meeting at noon, second Tues 
day of each month al Ilie Shrine 
Temple. 1315 K St. N . W . 

Illinois 
Great Lakes 

C . K . F i t c h , '49 
7915 Exchange Ave . 
Chicago 17, l U . 

Kansas 
Wichita F r a n c i s Page, 3a 

James Daniels . '51 
307 Schweitzer Bldg, , Wichita, Kans, 
A M 5-0614, 

Meetings called by secretary. Contacl 
secrelai-y for date of next meeting. 

Louisiana 
New Orleans 

Charles Ty ler , '53 Joseph L , DuBois , '50 

Monle R i c h a r d . '60 
P a n A m e r i c a n Petr, Corp. 
P . O . Box 50879 
New Orleans, L a . 70150 

Regular lunclieon meetings — last 
Wednesday of tiie odd-numbered 
monUi except July , 

Lafayette 
John J . Wallace, '51 

E d w a r d J , Gibbon, 
'68 

Stephen D , Chesebro. '64 
P , 0, Box 51345 
Lafayette, L a , 70501. 

Regular luncheon meetings at L a 
fayette Petroleum Club on fourth 
Thursday of each montli. 

Minnesota 
Iron Ore Range P a u l Shanklin, '4S 

Missouri 
St. Louia 

H , A , Dumont, '29 
227 Crane St, 
Edwardsvi l le , 111. 

Montana 
Biitte 

John M , Suttie, '42 
Continental D r , Butte 

Nevada 
Northern Nevada P a u l V . Fi i io , '40 

H , R, Fitzpatrick, '30 James H , Bright, '52 
1450 E , 2nd St, 
Reno, Nev. 89502 

Meetings held four times por yc;ir ni 
cal! of the Secretary. 

New Mexico 
Carlsbad 

John M a g r a w , '53 

Four Corners L o u A m i c k , '50 A l Loleit , '50 N . E , Maxivel i , J r „ '41 
405 S, Church St, Aztec, N . M . 87410 

Special meeting at the call of the 
president. 

New Y o r k 
New Y o r k 

Robt, B , Kennedy, '38 
Board of Governors: 
Ralph Hennebach, '41 
C D . Michaelson, '32 
C . Be l lm. '34 
R, B , Kennedy, '38 

E . T . Reason, '33 
1175 Broadway, New Y o r k , N , Y , 

Meetings on call every montli or six 
weeks from September in M;iy. usu
aUy at Uptown Mining Club. 4yth 
and P a r k A v e . 

Ohio 
Central Ohio 

Raymond M , Schalz, '35 
BatteUe Memor ia l Institute Columbus 

Cleveland Bol) Garrett . '45 C a r l Nowak, '62 R i c h a r d Pitney, 'SO Meetings lield on call of president. 
Oklahoma 

BartiesviUe G , T , Mc ln tyre . '30 Bi l l Fredr ick . '56 
Charies Strong. '58 

Box 336, BartiesviUe, Oltla. 
Regular meeUngs held every Tuesday 

at noon, Y W C A , 411 S, Johnston St. 
Af ter September, group will meel 
every F r i d a y . 

Otciahoma City E d Jolmson, '49 
844 F i r s t Nat ' l Bldg , 

Regular meeting heid at call of the 
president. 

Tulsa Todd C . Storer , "47 
J e r r y M c L e o d , '57 

1708 E a s t 60th PI. 
Tulsa . Olda, 74105 

Meetings held at caii of the president. 

Oregon 
Lower Columbia 
River Bas in 

Michae l D iLembo, '58 D , H . Griswold, '30 IVetidell Cloepfil , '62 O D caU of tbe president. 

Fennsylvania 
Eastern Pennsylvania Samuel Hochberger, '43 

ArHiHr Most , J r . , '3S 
1345 Woodland C r , . 
Bethlehem 

Pennsylvania-Ohio Vincent G , Gioia, '56 
D a v i d P . Rih l , '58 

D r a v o Corp. , Pittsburgh and 
Terrace B d . , Carnegie, P a . lElOG 

Meetings held first Wednesday of each 
month <noon), Cafe " B , " Golden 
Triangle Y M C A , 4th and Wood Sts., 
Pittsburgh. 

Texas 
Coastal Bend R a y Gonett, '52 

Charles R, RusseU, 
'54 

Irwin M , Glasser, '43 
Humble OU & Regining Co, 
Corpus Christi, Tex, 78401 

Lunclieon Meeting — Firs t Wednesday 
of each month at t!ie Petroleum 
Club. 

E l Paso Peter A , DeSantls, '51 W i l h a m F . Dukes, 
'50 

L . G , Truby , '48 
4320 O'Keefe D r , 
E l Paso, Texas 79902 

Meetings held on last Wednesdays 
of January, M a r c h and May . Special 
meetings on caii. 

Houston Ronald E , Diederieh, '57 E d w a r d B , Reynolds. 
'66 

James K . Applegate, '66 
Marathon Oil Co. 
2300 W. Loop, South 

Luncheon meetings held at 12 noon 
on first Thursday of each month at 
White Horse CeUar, 1211 Fannin St. 

P e r m i a n Bas in H a l Bal lew, '51 H a r r y R, HInkle, '59 A l Wynn, '65 
4313 Princeton, Midland, Tex. 7B701 

Meetings held in J a n . , M a r . . M a y , 
Sept., and Dec. 

Dal las - f t . Îl̂ orth Harold E , Potter, '27 Deivey D , Bowling, 
'49 Peter A , MacQueen, '50 

P , 0 , Box 2050 
Pt , Worth, Texas 76101 

Meeting held on call of president. 

Mexico Ci ty Alumni Iit/oy 
Fiesta at Fernandez Home 

On M a y 9th the Mexico City Sec
tion of the Colorado School of Mines 
Alumni had a fiesta in the home of 
Mario and Rebeca Fernandez. Those 
who attended were M r , and Mrs , E d , 
Spalding, Mr . and Mrs, Andres Rami
rez, M r , and Mrs , Herb Ashe, M r . 
and Mrs, WiUiam Schiele, M r . and 
Mrs, J i m Wilson, Mr . Chuck McCoy, 
M r , Francisco Vidaygaray, M r . and 
Mrs, Luis del Castillo, M r . and Mrs . 
Francisco Perez, Mr , and Mrs , 
Charles Campbell, M r , George Or
donez and Mr . and Mrs . D, F , Cool
baugh, 

Eddy Named District Sales 
Representative, Columbia Steel 

1LINT0N L . E D D Y , M e t E . 1962, 
has been appointed district sales 

representative by Columbia Steel 
Casting Co., Portland, Ore,, manufac
turer of manganese steel, 

M r , Eddy wi l l serve Columbia cus
tomers in the Rocky Mountain region 
f rom district headquarters in Denver, 
Previously Eddy was sales engineer 
with Mart in Metals Division of Mart in 
Marietta Corp, Also, he was with Pre
cision Castparts Corp., of Portland, 
Ore., and with Boeing Aircraf t Corp, 
of Seattle, He is a graduate of the 
Colorado School of Mines with a de
gree in metallurgical engineering. 

NOW: Available locally to serve you even better 

E n s i g n - B i c k f o r d 

plastic jacice+ecl safety fuse 
FOR NEW PERFORMANCE STANDARDS 

RUGGED • DURABLE • SAFE • CONVENIENT 

Facilities in Louviers, Colorado 
FRED B. HYNES, '41 

Wesfern Regional 
Soles Manager 

Phone: (303) 798-8625 

T H E O R I G I N A L M A N U F A C T U R E R S O F S A F E T Y F U S E 

Boyles Bros. DriUing Co, 26 

Bullock Engineei ing Inc, 23 

C S M Research institute - i 

Class Congratulations 33 

Dames & Moore 36 

D F C Ceramics 13 

E a r t h Sciences 33 

Ensign-Bickford 47 

Frontier Constructors Iiic, 32 

Geological Publishing 14 

Golden Merchants 8, 10, 12, 13, 24. 
25, 38, 34, 45 

Hazen Research 38 

Heinrich's G E O E X 27 

Heron Engineering 45 

Monte Carlo Motel 23 

Patten Engineering Co, 26 

Professional Cards 37, 34, 35, 37. 42. 

44, 45, 47 

Slearns-Roger 2 

Terrametrics 23 

Tropicana Holel 33 

Walvoord, 0. W , Inc, 20 

Wilfrey & Sons 48 

Plains Exploration Co . 

1135 Pefroleum C lub Building 

Denver 2, C o l o . 266-3163 

Russell H, Volk, '24 Robt. E . Johnson. '52 

George D. Volk, '35 Darrell J . Beckley, 'S3 

Richard W. Volk, '50 Marshal l S. Crouch, '&7 

Ben F, Zwick, '29 

S E C T I O N P R E S I D E N T V I C E - P R E S I D E N T S E C R E T A R Y - T R E A S U R E R T I M E A N D P L A C E O F M E E T I N G 
South Tcxas 

WilUam A . Conley. 'IS 
1515 Haskins Rd . 
San Antonio 

Meet i i^s held at 7 p.m, on first Thurs
day of February , M a y August, No
vember at Old Town Inn, 416 Bth 
St,, San Antonio. 

Utah 
F o u r Corners See N . M , for officers 

Salt Lake City Allen D . Truji l lo . '62 WaUace W. Agey, '48 C a r l D , Broadbent. '64 
5750 Glenbrook St, 
SaU L a k e City. Utah 84121 

F o u r meetings annually on dates set 
by officers. 

Washington 
Paci f ic Norl lwest 

Sidney B , Peyton. J r . , 
'54 

B o y d Watkins, '64 
10427 Aqua Way S. 
Seattle, Wash. 98168 

Eastern Washington Arden Bement, '54 Meetings on call of president; annual 
August picnic. 

Wyoming 
Central Wyoming 

George S, Rogers, '59 
3209 Aspen Drive 
Casper, Wyo, 82601 

Canada 
C a n a r y 

Ric i iard C. Siegfried, '50 
Canadian Superior Oil 
Ltd , 
703 6th Ave, , Calgary 
T e l , : 267-4110 L o c a l 429 

Calgary Section meets for a noon 
luncheon on the 3rd Monday ol 
Sept,, Nov,, Jan , , M a r , , May—at Cal
gary Petroleum Club. Visit ing alum
ni invited to attend. 

F r a n c t 1 Resident or visiting a lumni may contact Bernard T u r p i n , '60, 33Rue de la Tourelie, 92-Boulogne, France , 

L i b y a Haldon J . Smith. P ,E.53 , Corresponding Secretary, Derbasi-Geode Co., P , 0, Box 529, Tr ipoU, L i b y a , 

Pern Mart in Obradovic. '53 Meetings first F r i d a y of each month 
(Apri l thru December) , 12:30 p,m,, 
Hotel CrUion, Other meetings on call 

Philippines 
Baguio Francisco Joaquiii , '26 

ManUa J , R , Kuykendal l , 41 Jesus Jalondoni, '40 M . E , Nat ividad, '40 
c/o Northern Motors 
United Nations Ave , , Mani la 

Meetings held at noon, second Tues
day of each month. 

Pnerlo Rico Resident or visiting alumni m a y contact L . L , Hagemann. '60. Apt, 17, E l Monte Apartments, Avenida Munoz Rivera , Hato Rey , 
Puerto Rico. 

Turkey Alumni visiting Turkey contact F e r h a n Saitlav. '49, Turkiye Pettrol leri A> O, Sakarya Caddesi 24, A n k a r a , Telephone 23144, 

Venezuela lan Achong. '58 ' ~ 
Caracas z. Sancevic. '57 Jean PasquaU. '60 Cia . SheU de Venezuela 

Aptdo, 809. Caracas 
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The greatest industrial nation in the worid was developed by the inventive genius of equipment and design 
manufacturers who looked beyond today and reached for tomorrow - and foresaw tomorrow's needs. 

Continual research and development is an integral part of Wiifley's history. R & D , aiong with creative 
engineering, have produced the pumps you need to move the materials you must move through your plant. 

Imagination and experience in the design and manufacture of pumps give you the quality, depend

ability and iower operating costs you expect from Wilfley. individuai engineering and after-sale service on 

every installation. 

Creative Engineenng 

Sole Licensees and Manufacturers 

CANADA INDIA 
Williey of Canada Dorr-Olivet, Ud. 
Weslon. "Oort-Oliver House'' 
Onlatio Link Road, Chakala, 

Andheri [Easi) 
. Bombay- 69AS, India 

ENGLAND 
Dort-Oliver Co., Lid. 
Norioik House 
Wellesley Road, 
Croydon. Surrey, Engfand 

FRANCE 
Ocirr-Olivcr. S i 

Paris 16o, Fr 

THE NETHERLANDS 
Oort-Oliver. NV 
1 53 Apollolaon 
P.O. Bon 7186 
Amstefdam 9. Nelherlani 

SOUTH AFRICA 
Edw. L Baleman, (Ply,), Ltd, 
34 Ameshofl Slreet, 
Braamlonlein, 
Johannesburg, South Alrica 

MEXICO 
Williey Laiinoametican 
de C.V, 
Apartado Postal 598 
Naucalpan de Juarez 
Edo. de Mexico 
Mexico 

R. W I L F L E Y a n d S O N S . I N C . DENVER, C O L O R A D O 80201 U.S.A. / p .o , BOX 2330 • NEW YORK O F F ! C E : 122 E. 42nd ST., N.Y., N.Y. 10017 


