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Zeiss has a microscope for 
energy research at every level. 
A. UNIVERSAL MICROSCOPE, 
The most universal system for ail 
microscope techniques in transmit
ted and reflected light, including 
polarized light, fluorescence, UV 
microscopy 
B. INVERTED CAiVlERAiVliCRO-
SCOPE ICfVl 405. Fully automatic, 
inverted camera microscope for 
transmitted and reflected Hght with 
integrated 35mm and 4x5" cam
eras. Ultra-stable, 
C. AXIOMAT The ultimate in micro
scope design: unparalleled stability 
image resolution and brilliance. Two 
integrated camera systems and/or 
photometer 
D. MICROSCOPE PHOTOMETER 
MPM 03. Rapid and convenient 

determination of minera! composi
tion in ores by reflection or fluores
cence measurements. 
E. MOP-DiGITAL IMAGE ANALY
SIS SYSTEM. Determines many 
geometric dimensions simulta
neously on various image media. 
Statistical evaluation. Data storage 
in 20 channels. 
R SPECIMEN-SAVING TRANSMIS
SION ELECTRON MICROSCOPE 
EM 109. New high-performance 
(3,44 A) EM, always instantly ready 
for use. Three unique innovations: 
Outside-the-vacuum Camera Sys
tem, Specimen-saving Focusing 
System, Ultra-clean Vacuum 
System. 
Nationwide service. 

T h e g r e a t n a m e i n o p t i c s 

W e s t G e r m a n y 

Carl Zeiss, Inc.,444 Sth Avenue, NewYork, N.Y 10018(212)730-4400.Branches;Atlanta, Boston, Chicago, Houston, Los Angeles, 
San Francisco, Washington, D,C, In Canada; 45 Valleybrook Drive, Don Mills, Ontario, MSB 2S6. Or call (416) 449-4660. 
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alumni events calendar 
Sept. 23—AMC convention, San Francisco, CA. 

Luncheon, San Francisco Hilton, 11:30 a.m. 
Sept. 24—SPE convention, Dallas, TX. Luncheon, 

Loews Anatole; 12:00 a.m. 
Oct, 14-16—Cont. Ed. "Maintenance Management 

for the Mining Industry,'" Keystone, CO. For 
further information contact K.M. Barbour, 
CSMAA. 

Oct. 23—SME Convention, Minneapolis, MN. 
Luncheon, The Leamington; 11:30 a.m. 

Oct. 24-25—HOMECOMiNG, Reunion classes 
1960, 1965 & 1970. Banquet, Oct. 24, 6:30 
p.m. Holiday Inn West. Game, Oct. 25— 
Western New Mexico. 

Nov. 4-6—Cont. Ed. "Maintenance Management for 
the Mining Industry," Denver, CO, For further 
information contact K.M. Barbour, CSMAA. 

Nov. 12-14—Cont. Ed. "Sixth institute on Mine 
Health & Safety," Golden, CO. For further infor
mation contact H.W. Emrick, CSM (303) 279-
0300, ext. 2321-

Nov. 16-18—GSA Convention, Atlanta, GA. Lunch
eon to be announced. 

Nov. 17-21—SExG Convention, Houston, TX. 
Luncheon to be announced. 

Dec. 5—NWMA Meeting, Spokane, WA. Breakfast, 
Davenport, 7:30 a.m. 

Dec. 8-9—AIME-Arizona Meeting, Tucson, AZ. 
Luncheon to be announced, 

Dec. 9-11—Cont. Ed. "Maintenance Management 
for the Mining Industry," Denver, CO. For fur
ther information contact K.M. Barbour, 
CSMAA. 

Dec. 18-19—DECEMBER CONVOCATION; Ban
quet, Dec. 18, Green Center, 6 p.m.; Com
mencement Exercises Dec. 19. 

Feb. 13—CMA Convention, Denver, CO. Lunch
eon, Denver Athietic Club, 11:30 a.m. 

Feb. 14—FOUNDER'S DAY BANQUET. Dinner to 
be announced, 

Feb. 22-26—AIME National, Chicago, IL. Breakfast 
to be announced. 

May 7-9—1981 COMMENCEMENT, Reunion 
classes are 1926, 1931, 1936, 1941, 1946, 
1951 & 1956. Banquet— May 8, Green 
Center, 6:00 p.m.; Commencement Exercises 
—May 9. 
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That's the challenge - the great search for oil 
and gas reserves. This country is not running 
out of reserves, but they certainly are getting 
harder to find. 

At Amoco Production, we realize that people 
are the key to a bright energy future. With 
supplies becoming critical, we are aware that 
it will take a super effort on our part to keep 
up with the demand. 

We also realize that risks must be taken to 
locate adequate fuel supplies. That's why 
Amoco Production has been the nation's 
most active wildcatter, and an industry leader 
in the total number of wells drilled. 

Whether it be offshore drill ing, exploration or 
production, the challenge is there for you at 
Amoco. Although the days of the Old West 
are gone forever, the pioneering spirit is still 
alive and thriving at Amoco Production. 

Amoco Production ponipany 
Recruiters will be on campus 

Oclober 7-8, 1980—Petroleum 
Engineering (Dec. grads) 
November 10-11, 1980— 

P.E., CPR, Geol. Engr. 
SIGN UP IN THE PLACEMENT OFFICE. 

Amoco Production Company 
Subsidiary of Standard Oil Company (Indiana) 
Denver Region 
A n Equa l Oppor tun i ty Emp loye r 

comments. 

by George W. Mitchell, Jr., '53 

A s many of y o u know, I recent ly re
s i gned from the posi t ion of Execu t i ve 
Director of the C S M Alumni Assoc ia t i on 
to a c c e p t a posi t ion in tfie mining indus
try. 

M y four and one-fialf yea rs at M i n e s 
hiave b e e n exci t ing o n e s . I Ifiink it is sa fe 
to say that the c o m b i n e d ef for ts of the 
Board of D i rec tors , many, many hard 
work ing vo lunteer alumni, and a ded i 
ca ted staff have resu l ted in signi f icant 
p rog ress in the deve lopment of the 
Assoc ia t i on . A few examp les that illu
strate p rog ress dur ing this per iod : 

• Assoc ia t i on membership is now 
over 4 , 0 0 0 , larger than ever be fo re , 
and c l o s e to 5 0 % of all living alumni. 

• A s s o c i a t i o n revenues have in
c r e a s e d from $ 1 0 0 , 0 0 0 to $ 2 6 0 , 0 0 0 
per year , with our f inancial resu l ts sol id ly 
" in the b l ack . " 

• T h e Assoc ia t i on has expanded and 
intensified service to alumni with cont in
uing educat ion p rograms, an ef fec t ive 
p lacement se rv i ce , a wide ly read M I N E S 
M a g a z i n e , a range of s tudent s e r v i c e s 
and local sec t i on suppor t . 

• The Assoc ia t i on has taken an 
active role in supporting M i n e s by pro
viding suppor t to the deve lopment pro
gram, by maintaining reco rds on alumni 
and by part icipating in the planning pro
c e s s for M i n e s . 

Th is per iod has also b e e n among the 
mos t sat isfy ing of my pro fess iona l life. 
T h e opportuni ty to work c lose ly with s o 
many alumni and the faculty and admin
istration at M i n e s has been a stimulating 
e x p e r i e n c e . The p rog ress has b e e n s ig 
nificant and 1 think w e can all feel g o o d 
about the ef fect ive role that the A s s o c i a 
tion is playing in be ing of suppor t to 
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M i n e s and of serv ice to alumni. 
E v e n with this ,p rogress , many areas 

remain in w h i c h the Assoc ia t i on n e e d s 
to make further improvement and to 
b e c o m e an e v e n more vital f o rce at 
M i n e s . 

T h e ob jec t ives and programs of the 
Assoc ia t i on have b e e n pub l ished during 
the past two yea rs in a b rochu re , "What 
Y o u r Assoc ia t i on is All A b o u t , " mai led to 
all a lumni. T h e information is a lso pub
l ished annual ly in the M I N E S Directory, 
wh ich y o u recent ly r ece i ved . T h e s e ob
jec t i ves and the programs wh ich result 
w e r e d e v e l o p e d after ex tens ive consu l 
tation and d i scuss ion with aiumni and the 
A s s o c i a t i o n B o a r d of D i rec tors , The 
broad c o n s e n s u s is that the first priority 
ob ject ive is the main tenance of the rela
t ionship b e t w e e n the a lumnus and the 
S c h o o l and mobi l iz ing alumni in suppor t 
of M i n e s . A s e c o n d priority is provid ing 
s e r v i c e to alumni for pro fess iona l and 
persona l deve lopment . 

T h e interest M i n e s alumni have in 
suppor t ing their s c h o o l is i l lustrated by 
the way in w h i c h s o many aiumni have 
f l ocked to the banner of T h e R e s o u r c e 
F u n d , the major deve lopment program. 
Alumni are making signif icant contr ibu
t ions by their vo lunteer effort and their 
f inancial commi tmen ts . Of the $ 2 5 . 0 
miiiion now commi t ted to the F u n d , over 
$ 9 . 0 million has c o m e from alumni. 

W e have made g o o d p rog ress in serv
ing e a c h of t hese ob jec t ives in the past 
four and one-half y e a r s . In my judgment , 
h o w e v e r , the Assoc ia t i on shou ld be 
do ing a great dea l more in our top prior
ity a rea , suppor t of the S c h o o i . At pres
ent the requ i rement for f inancial inde
p e n d e n c e es tab l i shed by the C S M A A 

Board of D i rec tors necess i t a tes that the 
Assoc ia t i on staff f ocus the major share 
of its attention on programs wh ich gen 
erate revenue for the sa le of s e r v i c e s : 
adver t is ing, p lacement , cont inuing edu 
cat ion and the like. A s a result there is 
little time avai lable for se rv i ce in the 
a reas de f ined a s our top priority, but 
wh ich do not p roduce revenues di rect ly ; 
loca l sec t i on suppor t , alumni meet ing or
g a n i z a t i o n , d e v e l o p m e n t s u p p o r t . 
S c h o o l planning involvement and s tu
dent s e r v i c e s . 

1 have urged the Board to s e e k f inan
cial suppor t f rom the S c h o o l and the 
C S M Foundat ion to enab le the A s s o c i a 
tion to expand its act iv i t ies in these vital 
a reas . E v e n with a substant ia l d e g r e e of 
suppor t , our Assoc ia t i on will still b e far 
more f inancial ly self suff ic ient than any 
other alumni assoc ia t i on . T h e situation 
nationally is that a lmost all alumni a s s o 
c ia t ions are suppo r ted comple te ly or in 
large measu re by their insti tut ions. With 
addit ional suppor t , the Assoc ia t i on can 
be more act ive whi le maintaining break
e v e n f inancial resul ts . 

Wi th the r e s o u r c e s to be more e f fec 
tive in these vital, top priority a reas , our 
Assoc ia t i on c a n further deve lop as a 
vital f o rce at C S M and be able to do its 
part in making sure that our S c h o o l c o n 
t inues to grow in stature as the 
wor ld ' s pre-eminent co l l ege of mineral 
eng ineer ing . 



That's the challenge - the great search for oil 
and gas reserves. This country is not running 
out of reserves, but they certainly are getting 
harder to find. 

At Amoco Production, we realize that people 
are the key to a bright energy future. With 
supplies becoming critical, we are aware that 
it will take a super effort on our part to keep 
up with the demand. 

We also realize that risks must be taken to 
locate adequate fuel supplies. That's why 
Amoco Production has been the nation's 
most active wildcatter, and an industry leader 
in the total number of wells drilled. 

Whether it be offshore drill ing, exploration or 
production, the challenge is there for you at 
Amoco. Although the days of the Old West 
are gone forever, the pioneering spirit is still 
alive and thriving at Amoco Production. 

Amoco Production pompany 
Recruiters will be on campus 

October 7-8,1980—Petroleum 
Engineering (Dec. grads) 
November 10-11, 1980— 

P.E., CPR, Geol. Engr. 
SIGN UP IN THE PLACEMENT OFFICE. 

Amoco Production Company 
Subsidiary of Standard Oil Company (Indiana) 
Denver Region 
A n Equa l Oppor tun i ty Emp loyer 

comments. 

by George W. Mitcliell, Jr., '53 

A s many of y o u know, ! recent ly re
s igned from tfie posi t ion of Execu t i ve 
Director of the C S M Alumni Assoc ia t i on 
to a c c e p t a posi t ion in the mining indus
try. 

M y four and one-half yea rs at M i n e s 
have b e e n exci t ing o n e s . I think it is sa fe 
to say that the c o m b i n e d efforts of the 
Board of D i rec tors , many, many hard 
work ing vo lunteer alumni, and a ded i 
ca ted staff have resu l ted in signif icant 
p r o g r e s s in the deve lopmen t of the 
Assoc ia t i on . A few examp les that illu-
strafe p r o g r e s s dur ing this per iod : 

• Assoc ia t i on membership is now 
over 4 , 0 0 0 , larger than eve r be fo re , 
and c l o s e to 5 0 % of all living alumni. 

• A s s o c i a t i o n r e v e n u e s have in
c r e a s e d f rom $ 1 0 0 , 0 0 0 to $ 2 6 0 , 0 0 0 
per year , with our f inancial resul ts sol id ly 
" in the b l ack . " 

• T h e Assoc ia t i on has expanded and 
intensified service to alumni with cont in
uing educa t ion p rograms, an ef fect ive 
p lacement s e r v i c e , a wide ly read M I N E S 
M a g a z i n e , a range of s tudent s e r v i c e s 
and loca l sec t i on suppor t . 

• T h e Assoc ia t i on has taken an 
active role in supporting M i n e s by pro
viding suppor t to the deve lopment pro
gram, by maintaining reco rds on alumni 
and by part icipat ing in the planning pro
c e s s for M i n e s . 

This per iod has a lso b e e n among the 
mos t sat is fy ing of my pro fess iona l life. 
T h e opportuni ty to work c lose ly with s o 
many alumni and the faculty and admin
istration at M i n e s has b e e n a stimulating 
e x p e r i e n c e . The p rog ress has b e e n s ig
nificant and 1 think w e c a n all fee l g o o d 
about the ef fect ive role that the A s s o c i a 
tion is playing in be ing of suppor t to 

M i n e s and of se rv i ce to alumni. 
E v e n with this ^progress, many areas 

remain in w h i c h the Assoc ia t i on n e e d s 
to make further improvement and to 
b e c o m e an even more vital f o rce at 
M i n e s . 

T h e ob jec t i ves and p rograms of the 
Assoc ia t i on have b e e n pub l ished during 
the past two yea rs in a b rochu re . "What 
Y o u r Assoc ia t i on is All Abou t , " mai led to 
ail alumni. T h e information is a lso pub
l ished annually in the M I N E S Di rectory , 
w h i c h y o u recent ly r ece i ved . T h e s e ob
jec t ives and the p rograms wh ich result 
w e r e d e v e l o p e d after ex tens ive consu l 
tation and d i scuss ion with alumni and the 
Assoc ia t i on Board of Di rectors . T h e 
b road c o n s e n s u s is thai the first priority 
ob ject ive is the main tenance of the rela
t ionship b e t w e e n the a lumnus and the 
S c h o o l and mobi l iz ing alumni in suppor t 
of M i n e s . A s e c o n d priority is providing 
s e r v i c e to alumni for p ro fess iona l and 
pe rsona l deve lopment . 

The interest M i n e s alumni have in 
suppor t ing their s c h o o l is i l lustrated by 
the way in w h i c h s o many alumni have 
f l ocked to the banner of The R e s o u r c e 
F u n d , the major deve lopment program. 
Alumni are making signif icant cont r ibu
t ions by their vo lunteer effort and their 
f inancial commi tments . Of the $ 2 5 . 0 
million n o w commi t ted to the F u n d , over 
$ 9 . 0 million has c o m e from alumni. 

W e have made g o o d p r o g r e s s in serv
ing e a c h of these ob jec t i ves in the past 
four and one-half yea rs . In my judgment , 
h o w e v e r , the Assoc ia t i on shou ld be 
do ing a great dea l more in our top prior
ity a rea , suppor t of the S c h o o l , At p res
ent the requ i rement for f inancial inde
p e n d e n c e es tab l i shed by the C S M A A 

Board of D i rec tors necess i t a tes that the 
Assoc ia t i on staff f o c u s the major share 
of its attent ion on programs wh ich gen 
erate revenue for the sale of s e r v i c e s : 
adver t is ing, p lacement , cont inu ing e d u 
cat ion and the l ike. A s a result there is 
little t ime avaiiable for se rv i ce in the 
a reas de f ined a s our top priority, but 
w h i c h do not p r o d u c e revenues di rect ly : 
local sec t ion suppor t , alumni meet ing or
g a n i z a t i o n , d e v e i o p m e n t s u p p o r t , 
S c h o o l planning involvement and stu
dent s e r v i c e s . 

1 have urged the Board lo s e e k finan
cial suppor t f rom the S c h o o l and the 
C S M Foundat ion to enable the A s s o c i a 
t ion lo expand its act iv i t ies in these vital 
a reas . E v e n with a substant ia l d e g r e e of 
suppor t , our Assoc ia t i on will still be far 
more f inancial ly self suff ic ient than any 
other alumni assoc ia t i on . The situation 
nationally is that almost all alumni a s s o 
c ia t ions are suppo r ted comple te ly or in 
large measu re by their insti tut ions. Wi th 
addit ional suppor t , the Assoc ia t i on c a n 
b e more act ive whi le maintaining break
e v e n f inancial resul ts . 

Wi th the r e s o u r c e s to be more e f fec 
tive in t hese vital, top priority a reas , our 
Assoc ia t i on can further d e v e l o p as a 
vital f o rce at C S M and b e able to do its 
part in making sure that our S c h o o l c o n 
t inues to g row in stature as the 
wor ld ' s pre-eminent co l l ege of mineral 
eng ineer ing . 
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Although bent into a figure " S " as a result ot a truck rollover, this MESABI Core Radiator 
refuses to leak. As the only workable component salvaged from the truck, the core has been 
fitted with an electric water pump and makes a regular circuit of trade shows to 
demonstrate the reliability of the MESABI Core Radiator, 

Radiator with a rollover 
M E S A B I C o r e - n o l e a k s , T r u c k - s c r a p p e d 

This was an extraordinary test of tiie MESABI Core Radiator 
to withstand punisliment without leaking. It was an uncon
trolled test we wouldn't want our R & D engineers to 
duplicate. The point here is to show how the design of the 
MESABI Core relieves the threat of equipment downtime 
caused by leaking radiator seams or punctures. 

The leaking radiator problem is overcome with rubber 
seals which hold individual cooling tubes in radiator 
headers. The seals absorb stresses soldered joints can't 
take. MESABI Cores are so tight that L & M Radiator 
warrants them against leaking tor 18 months. 

Punctured cores can be repaired on site because cooling 

tubes are individually replaceable. Damaged tubes can be 
replaced without special tools or skills to bring the core 
back to 100 percent cooling efficiency. If new tubes aren't 
available, tube holes can be plugged for replacement later. 

No great cost to convert to MESABI Core Radiators. Over 
300 core configurations interchange with any bolt-on type 
core and fit existing frameworks. Call or write today for core 
catalog and price list. 

L&M RADIATOR, INC. 
1414 East 37th Street, Hibbing. Minn, 55746 U.S.A, 
(218) 263-8993 Telex: 29-4448 

Manufacturing facilities In the United States, Canada. Mexico, Australia and Republic o! South Africa. 

Fast 
by Dennis Mclnerny, '66 

In eariy 1 9 7 7 , Mor ton Salt C o m p a n y w a s in formed of the U . S . G o v e r n m e n t ' s des i re to acqu i re the W e e k s Island, Lou is iana, salt 
mine for conve rs i on to a St ra teg ic Pe t ro leum R e s e r v e . T h e s c h e d u l e d acquis i t ion date of this p roduc ing proper ty did not al low t ime 
for the comple t ion of an entirely new facilitiy wi thout a curtai lment of p roduct ion for a per iod of approx imate ly two yea rs . 

In o rder to p rese rve a market ing posi t ion in the salt industry, Mor ton Sait C o m p a n y c o n c e i v e d a plan w h e r e b y temporary p roduc
tion cou ld be ach ieved for the length of t ime n e c e s s a r y to comp le te a new mine. Th is plan w a s dependen t on severa l fac tors , 
(1) G o v e r n m e n t approva l w a s n e c e s s a r y , as the temporary mine w a s to be loca ted at a h igher e levat ion in the salt dome than the 
oil s to rage and wou ld require c o m m o n u s e of the exist ing shaft. (2) C o m p l e t e evacuat ion of the lower leve ls of the mine w a s 
n e c e s s a r y by a certa in date lo al low p lacement of the n e c e s s a r y vapor and exp los ion sea l s . (3) A new material-handling s y s t e m 
w a s requi red to assu re a smooth transit ion of p roduc t ion f rom the lower to the upper leve l . The new mine had to b e d e s i g n e d and 
cons t ruc ted as s o o n as poss ib le s i n c e the salt r e s e r v e s a l the higher e levat ion w e r e l imited. 

A s s u m i n g government approval of the temporary mine, Mor ton S a i l C o m p a n y e n g a g e d Fron t ie r -Kemper Cons t ruc to r s in M a y of 
1 9 7 7 to act as the cons t ruc t ion manager for the fast t rack des ign and cons t ruc t of both the temporary Marke l M ine and the new 
mine. Excava t ion of the incl ine in the exist ing mine leading to the upper leve! w a s s c h e d u l e d lo beg in on July 1 5 , 1 9 7 7 . Des ign and 
mobi l izat ion for the new mine w e r e lo beg in immediate ly . 

Markel Mine Development 
Prior to the start of incline excava t ion , 

severa l p i e c e s of equ ipment had to b e 
p rocu red , d i s a s s e m b l e d , l owered d o w n 
a 5 ' X 7 ' shaft and r e a s s e m b l e d on the 
lower leve l . T w o Ca t 9 8 8 - B front-end 
loaders , one J o y twin-boom jumbo and 
severa l smal ler p i e c e s of equ ipment 
w e r e s o hand led . 

Venti lat ion of the incline p resen ted 
poss ib le p rob lems for the mine as this 
work w a s off the intake air entry. U s e of 
catalyt ic s c r u b b e r s on all equ ipment and 
exp los i ves with g o o d fume charac ter is 
t ics al leviated any prob lem until later in 
the project . Excavat ion me thods w e r e 
convent iona l drill and blast with L H D 
muck ing using the Ca t f ront-end load
e rs . N o undercut ter w a s in use at this 
t ime. E x c a v a t e d salt w a s spo i led into 
ex is t ing rooms in the mine. 

Excava t ion w a s star ted on the incline 
July 2 5 , 1 9 7 7 and p r o c e e d e d for 2 8 0 0 
L F by m id -November , 1 9 7 7 . A l this 
point, a water inflow prob lem w a s 

Deep in ttie tvfarkel sait mine, wtiere oil stor
age depositories are being built. 

e n c o u n t e r e d due lo the proximity of the 
drift to the top of the d o m e . Grout ing 
and exploratory drill ing p r o c e e d e d for 
two mon ihs in an effort to not only sea l 
off the water , b u l to find a path around it 
to al low the temporary mine deve lop 
ment to cont inue. 

Concu r ren t with the probing and 
grout ing, a c r o s s c u t drift w a s dr iven and 
a 4 ' d iameter raise w a s bo red to al low 
muck ing to p r o c e e d without the exist ing 
3 , 0 0 0 ' one -way haul . Th is raise w a s 
never a l lowed to fill and w a s m u c k e d 
cont inuous ly at the bottom by another 
f ront-end loader. 

A venti lat ion prob lem d e v e l o p e d as a 
result of a short-c ircui t in the mine 's air 
supp ly . E lec t r ica l ly -opera ted doo rs and 
regulators w e r e instal led to prov ide the 
n e e d e d distr ibution of f resh air. 

Wa te r inf low w a s r e d u c e d to 0 . 7 5 
G P M and severa l poss ib le paths around 
the water tr ied. T h e first two at tempts 
fai led but the third p roved dry , a l though 

longer than d e s i r e d . At this point, an un
dercut ter w a s instal led and a dua l -head
ing s y s t e m with c r o s s c u t s w a s em
p loyed to reach the final a rea of mine 
deve lopmen t . Total heading a d v a n c e s of 
4 2 0 ' per f ive-day w e e k we re c o m m o n 
at this t ime. 

Concu r ren t with the final s t ages of 
excava t ion , a bulk mater ials-handl ing 
s y s t e m w a s instal led; a c rush ing and 
s c r e e n i n g plant, 1 5 0 0 L F of rope c o n -

Sand becomes ctiunks of frozen material 
under the freezing techniques employed In 
this sfiaft. 

Since 1979, a minority interest in 
Frontier-Kemper has been held by 
Deilmann-H&niel GmbH, Dortmund, 
Germany. The more than 100 years 
of shaft-sinking and ' tunneling 
tecfinology of the Gerrnan firm is 
being assimilated and put into 
practice at F K C . This experience 
covers many countries and a vari
ety of tecliniques and equipment 
design. 
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Get the drop on any rock job 
with one of these percussion 
rock drills from 
Gardner-Denver. They're 
Gardner-Denver reliable for 
shift after shift performance, 
Gardner-Denver fast for more 
hole per dollar, and 
Gardner-Denver backed. 

Valveless Rock Drills. Large 
reversible piston hammer for 
power and direct air flow 
provides faster penetration. 
Integral muffler for quieter 
operation. Full hole size 
drilling range. 

independent Power Rotation 
Drills. These tunnel and 
surface long hole or single pass 
drills Include separate control of 
impact and rotation. 

Rifle Bar Drifter Drills. These 
mining favorites make lots of 
hole with just a little air. 

To match a Gardner-Denver 
percussion drill to your rock, 
contact your Gardner-Denver 
Representative. Or write us at 
P.O. Box 1020, Denver, 
Colorado 80201. 
Gardner-Den ver—The 
measure of performance. 

G A R D N E R - D E N V E R 

Geologic Background 

Salt d o m e s o c c u r in the Gul f C o a s t reg ion of the Un i ted S ta tes in many s i z e s , 
s h a p e s and at varying dep ths . C o m m e r c i a l p roduct ion of sait by evapor izat ion b e g a n 
in the early n ineteenth cen tu ry . Quarry ing p r o d u c e d 1 0 , 0 0 0 to 3 0 , 0 0 0 tons of sait at 
the Ave ry Island M i n e dur ing the Civi l War . U n d e r g r o u n d mining deve lopmen t w a s 
d e l a y e d due to the p rob lems of penetrat ing and seal ing the satura ted so i ls over ly ing 
the d o m e s . T h e exis t ing W e e k s Island M ine , c o v e t e d by the U . S . Gove rnmen t , has 
b e e n in con t inuous operat ion s i n c e 1 9 0 2 and c o n s i s t s of two leve ls with an o p e n 
room and pillar deve lopmen t of 8 3 miiiion barre ls vo lume. 

The salt s t ructure at W e e k s Island is actual ly a s tock heaved upward through the 
over ly ing sed imen ts to roughly form a d o m e two miles in d iameter and ex tend ing more 
than 3 0 , 0 0 0 feet be low ground level . T h e d o m e is ent irely salt with o c c a s i o n a l bands 
of anhydr i te and is genera l ly watert ight, assuming reasonab le d i s t ances f rom the 
e d g e s . C o m m o n deviat ions f rom this homogene i t y are s a n d s t o n e inc lus ions and 
random p o c k e t s of highly p ressu r i zed l o o s e salt. 

H e a d i n g s are dr iven by normal dri l l-and-biast me thods with the ass i s tance of an un
dercut ter . N o real suppor t o ther than o c c a s i o n a l rock bol ts is n e c e s s a r y and room 
wid ths of 6 5 ' feet have b e e n a c h i e v e d . B e n c h e s are taken in two p a s s e s and mined 
by normal quarry ing p r o c e d u r e s . T h e final result be ing a room and pillar s y s t e m with 
r oom s i z e s of 9 0 feet high and 6 5 feet w ide . 

v e y o r s , a 1 0 0 ton su rge bin and a se t of 
8 ton sk ip loaders . 

T h e n e w mine drifts w e r e c o n n e c t e d 
to the exist ing shaft with a road-header 
mach ine al lowing break through and in
stallation of sk ip loaders with no l oss of 
product ion t ime. 

Produc t ion f rom the o ld mining level 
w a s d i scon t inued on a Fr iday even ing 
and r e s u m e d from the new level o n the 
fo l lowing M o n d a y morn ing . 

Th is coo rd ina ted schedu l i ng a l lowed 
the Depar tment of E n e r g y to mee t their 
dead l ine for o c c u p a n c y of the lower 
level of the mine and Mor ton Salt C o m 
pany to cont inue salt p roduct ion at a 
cri t ical time in its market ing c y c l e . 

New Mine Development 
T h e salt c o n t a c l at W e e k s Island is 

1 5 0 ' be low ground leve l . T h e water 
table roughly c o i n c i d e s with mean s e a 
level a l a 6 0 ' dep th . O v e r b u r d e n c o n 
s is ts mainly of a d e n s e si l ly s a n d . F r e e z 
ing w a s s e l e c t e d as the mos t e c o n o m i 
ca l me thod of temporary g round suppor t 
and water cont ro l dur ing the excava t ion 
and seal ing of the mine shaf ts . 

T w o 1 8 ' d iameter , 1 , 3 0 0 ' d e e p 
shaf ts we re d e c i d e d upon with a c o n 
c re te lining ex tend ing only 1 5 0 ' into the 
salt d o m e itself. O n e shaft w a s d e s i g n e d 
for p roduc t ion and the other for men and 
mater ia ls. 

F r e e z i n g d e s i g n s w e r e gene ra ted as 
qu ick ly as poss ib le after rece ip t of so i ls 
in format ion. C o n s t r u c t i o n of f r e e z e 
ce l lars w a s begun in Augus t 1 9 7 7 , and 
f r e e z e - h o l e d r i l l i n g w a s i n i t i a l e d 
immediate ly fo l lowing cel lar comp le t i on . 
Th i r t y -seven f reeze ho les a long with 
t h ree t e m p e r a t u r e - m o n i t o r i n g h o l e s 
w e r e u s e d . 

T h e d is tance b e t w e e n shaf ts w a s 5 4 0 

L F and a centra l f r e e z e plant locat ion 
w a s c h o s e n intending to f reeze the 
shaf ts , one at a t ime. S u b s e q u e n t l y , 
both shaf ts we re f rozen s imul taneous ly 
w h i c h led to s o m e interest ing p rob lems . 

C a C l w a s u s e d as the f reez ing 
med ium and brine out tempera tu res 

Intricate pipe and valve system surrounding 
the freeze collar. 

w e r e in the range of minus 4 0 d e g r e e s 
Fahrenhei t , Excava t ion p r o c e e d e d as 
s o o n as the unsaturated sed imen ts ex
hibi ted suf f ic ient s tand-up t ime to al low 
p lacement of the one- foo t thick c o n 
c re te temporary l ining. Penet ra t ion of 
the water table d e p e n d e d upon the 
f reez ing of the saturated silt layer of 
two-foot t h i c kness over ly ing the d o m e . 
T h e inferred f reez ing point of this mater
ial w a s minus s ix d e g r e e s Fahrenhei t . 

During the wait for this d e e p l empera -
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ture f reez ing , head f rame erec t ion w a s 
a c c o m p l i s h e d . 

Excava t ion w a s d o n e us ing an air-
p o w e r e d impact b reaker and hand-he ld 
pavemen t b reakers . No shoot ing w a s 
d o n e in the a rea of the f reeze p ipes in 
light of the p rob lems c a u s e d by a pos 
s ib le f r e e z e p ipe rupture. 

Tempe ra tu res w e r e moni tored by a 
mult iplex unit and pr inted on a chart 
r e c o r d e r f rom the thermistors p laced at 
p r e d e t e r m i n e d e l e v a t i o n s in t he 
tempera tu re cont ro l ho les . 

Penet ra t ion of the b lack silt layer and 
the initial salt excava t i ons we re d o n e on 
a round- the-c lock bas is to r e d u c e any 
c h a n c e of l oss of f r e e z e wal l . T h e tem
porary c o n c r e t e lining w a s car r ied only 
3 0 ' into the sait a s be low that it w a s 
u n n e c e s s a r y . Con t ro l l ed blast ing w a s 
u s e d be low the f rozen z o n e and above 
the main foundat ion (approx imate ly 
1 0 0 ' ) , T h e main foundat ion area for the 
final c o n c r e t e lining w a s e x c a v a t e d by 
hand and s h a p e d to a certa in conf igura
t ion. 

T h e final lining in both shaf ts w a s a 
2 ' - 3 " thick, doub le - re in fo rced c o n c r e t e 
lining with an annular s p a c e b e t w e e n it 
and the initial lining in the O B sec t ion or 
the salt be low the c o n t a c l . This lining 
w a s f o rmed by a doub le wall s l ipform 
and p o u r e d con t i nuous l y o v e r an 
approx imate ten-day per iod . 

T h e s l ipforming opera l i on p r e s e n t e d 
s o m e interest ing logist ical p rob lems . 
Due to the doub le wall d e s i g n , a y o k e 
connec t i ng both fo rms w a s n e c e s s a r y . 
Th is y o k e rose with the form as it w a s 
pul led to the su r face and p reven ted any 
hor izontal re inforc ing s tee l from being 
instal led any more than 4 ' above the 
form. C o n s e q u e n t l y , the rebar and c o n 
c re te p iacemen t d e c k w a s c o n g e s t e d 
and quite a busy p lace dur ing the 
sl ipping opera t ion . Lower ing rebar, c o n 
c r e t e , c r e w s a n d m i s c e l l a n e o u s 
supp l i es all had to be done with the 
s a m e hook. E f fec t ive schedu l ing and 
s o m e rather frantic act ion resu l ted in slip 
ra tes of as m u c h as 4 ' per hour. 

T h e actual sea l in the salt w a s 
a c h i e v e d by the tremie p lacement of a 
b i tuminous material in the annular s p a c e 
beh ind the final l ining. This b i tumen w a s 
p l a c e d as a fluid at p lus 3 0 0 d e g r e e s 
Fahrenhei t and remained a fluid even 
after coo l ing (albeit a highly v i s c o s e 

one) . T h e c o m b i n e d e f fec t of the high 
s p e c i f i c gravity and the head dif ferential 
of the bi tumen comb ine to a s s u r e no 
penetra t ion of s e a water into the shaf t . 
T h e fo rmed s p a c e b e t w e e n l inings a lso 
r e d u c e s the possibi l i ty of c rack ing of the 
lining due lo tec ton ic movemen t . 

F r e e z i n g w a s d iscon t inued w h e n the 
b i tumen level w a s a b o v e the water 
table. Thaw ing of the f rozen soi l re
qu i red 5 mon ths to reach g round tem
pera tures of plus 3 2 d e g r e e s Fahren
heit. F r e e z e ho les w e r e g rou ted and 
a b a n d o n e d at a later da te . 

Shaf t s inking in the salt p r o c e e d e d im
media te ly after b i tumen p lacemen t . 
U s i n g hand-he ld a u g e r s and 6 3 0 
E l M C O ' s , a d v a n c e rates of 1 2 0 ' per 
w e e k w e r e a c h i e v e d . No c o n c r e t e lining 
w a s insta l led, and after initial sca l ing , the 
salt r ibs held up very wel l . 

Deve lopmen t c o n s i s t e d of large shaft 
s ta t ions again unsuppo r ted with no c o n 
c r e t e and large rectangular ent r ies { 2 3 ' 
X 30 ' } . A n approx imate bot tom deve lop 
ment vo lume of 5 0 , 0 0 0 C Y w a s initially 

e n v i s i o n e d , but with f ield c h a n g e s 
shou ld app roach 8 0 , 0 0 0 C Y . 

Af ter c o n n e c t i n g the shaf ts at the min
ing leve l , o n e shaft w a s u s e d to hoist 
bot tom deve lopmen t salt and one shaft 
w a s e q u i p p e d . Ho is t ing of deve lopmen t 
salt w a s faci l i tated by the use of a larger 
shaft bucke t and loading hopper . The 
h o p p e r w a s c h a r g e d by a 9 4 5 Fia l -A l l is 
f ront -end loader and he ld o n e b u c k e t ' s 
s t o rage . Salt ho is ted at this time w a s 
d u m p e d at the s u r f a c e , c o n v e y e d over a 
nea rby hill and d i sso l ved by m e a n s of 
hydraul ic moni tors . T h e natural c l imat ic 
cond i t i ons of S o u t h w e s t e r n Lou is iana 
a lso h e l p e d in this d isso lu t ion effort. 

Shaf t equ ipp ing for the W e e k s Island 
M i n e c o n s i s t e d of an ent i re ly t imber s y s 
t em . B u n i o n s and gu ides w e r e Karri 
w o o d with the top 2 0 0 ' of e a c h shaft 
requir ing fire retardant t reatment. B u n -
tons w e r e instal led in p o c k e t s dri l led in 
the salt on 1 0 ' c e n t e r s and the gu ides 
a t tached with an adjustable bracket . T h e 
produc t ion shaft will car ry two 1 6 ton 
s k i p s a long with s o m e utility l ines. The 

/S<rC - / f 8 0 

r 

± 1 J 

Wee/cs Island shaft, showing the various elements encountered. 

APPLIED GEOTECl^NHCAL IN^SENTATfoiT' iSI f^TsThTaVE 
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s e r v i c e shaft will car ry a 8 ' x 1 2 ' man 
and material c a g e . S t e e l shaft appur ten
a n c e s w e r e u s e d at the loading p o c k e t 
and col lar only. C o r r o s i v e cond i t ions 
p resen t at the salt m ines on the Gulf 
C o a s t s t rongly in f luenced the c h o i c e of 
a t imber shaft s y s t e m . 

Concu r ren t wi th the produc t ion shaft 
equ ipp ing , mine deve lopmen t w a s c o n 
t inuing. Excava t ion p r o c e e d e d to a cer 
tain s tage and the installation of the ma
terial-handl ing equ ipment w a s b e g u n . A 
s y s t e m of initial c rush ing by feeder -
b reaker fo l l owed by a c losed-c i rcu i t 
c rush ing and s c r e e n i n g plant leading to 
a 1 0 0 ton s to rage bin feed ing the sk ip 
loaders is be ing instal led. T w o mobi le 
c r a n e s w e r e a m o n g the addit ional equ ip 
ment instal led to aid in the installation of 
the mater ial-handl ing equ ipment . Roof -
mounted c o n v e y o r s at he igh ts of 4 0 ' or 
more d ic tated the use of remote baske t 
che r ry p ickers in addit ion to the mobi le 
c r a n e s . W h e n fully operat iona l , this s y s 
tem will be capab le of p roduc t ion ra tes 
of 6 0 0 tons per hour. 

S u r f a c e faci l i t ies a re , in the final analy
s i s , s tandard for the a rea : g round-
moun ted doub le -d rum wind ing at the 
p r o d u c t i o n sha f t a n d s i n g l e - d r u m 
wind ing at the s e r v i c e shaft . In the 
beg inn ing , t ower -moun ted K o e p e hois ts 
w e r e p lanned to take advantage of 
equ ipmen t a l ready o w n e d by Mor ton 
Sal t C o m p a n y . Af ter remova l of this 
equ ipment {hoist and e lec t r ics) f rom a 
tower -moun ted head f rame in up-state 
N e w York , the dec i s i on w a s m a d e to 
p rocu re a s tandard doub le -d rum w inder 
and se l l the K o e p e ho is ts . Seve ra l fac
tors in f luenced this d e c i s i o n , not the 
least of w h i c h w a s the co r ros i ve and o c 
cas iona l ly w indy env i ronment pecu l iar to 
this a rea of the Gulf C o s t . 

A Canad ian Ingerso l l -Rand, 3 0 0 0 
h o r s e p o w e r , 1 2 ' d iameter doub le drum 
hoist w a s p u r c h a s e d and r e m o v e d from 
a Fa l conb r i dge N i c k e l M i n e in S u d b u r y , 
Ontar io and s u b s e q u e n t l y instal led at 
the product ion shaft . Su i tab le e n c l o s 
u r e s with regulated air w e r e d e s i g n e d 
for the hoist and anci l lary e lec t r i c equ ip 
ment . A 1 0 ton o v e r h e a d c rane a long 
with a 4 0 ' eave height hoist h o u s e a ided 
great ly with the a s s e m b l y of the hoist . 

Adjoining the hoist h o u s e is the 
c h a n g e facil ity a long with mine o f f i ces . 
All t hese s t ruc tu res w e r e ei ther c o n 
c re te b lock or P V C s h e e t e d s tee l f rame 
bui ld ings, another c o n c e s s i o n to the 
co r ros i ve c l imate, 

Product ton head f rame e rec t ion is 
p r o c e e d i n g at this t ime. A s tandard two-
compar tment head f rame w a s modi f ied 
b y tfie addit ion of a wind leg to res is t the 
e f fec t of hur r icane- force w i n d s ( 1 5 0 
mph) . P i p e b a c k l e g s w e r e u s e d to miti
gate the co r ros i ve e f fec t s of salt gra ins 
t rapped on the s tee l s t ruc ture . A c o m 
p lex and e x p e n s i v e coa t ing s y s t e m w a s 
spec i f i ed and app l ied to the head f rame. 
D e c i s i o n s on the e f f e c t i v e n e s s of this 

s y s t e m must await i nspec t ion at an inter
val of th ree to f ive y e a r s pos t e rec t i on . 

T h e headf rame foundat ions are pile 
s u p p o r t e d e x c e p t for that por t ion 
f o u n d e d on the final shaf t l ining. P r o b 
lems of set t lement and /o r h e a v e are to 
be hand led by jack ing b racke ts loca ted 
at all foundat ion po ints . T h e W e e k Island 
d o m e is a histor ical ly s tab le one and 
mining m e t h o d s shou ld not c h a n g e that 
stabi l i ty, but prov is ions for ad justment 
are p resen t . A n ana lys is of the other 
four d o m e m ines and p r o b l e m s e n c o u n 
te red wou ld lead o n e to be skep t i ca l 
about c la ims of stabil i ty. 

T h e su r face c o n v e y o r taking the salt 
f rom the product ion shaft bin to an 
exis t ing c o n v e y o r is a p i le -suppor ted 
w o o d s t r u c t u r e . G l u e l a m i n a t e d 
s t r ingers c o v e r 5 0 ' s p a n s suppor t ing a 
totally e n c l o s e d f ixed- f rame c o n v e y o r . A 
junct ion h o u s e s t ructure w a s c o n 
s t ruc ted at the in tersect ion of the 
c o n v e y o r with the ex is t ing su r f ace s y s 
tem al lowing product ion to cont inue 
f rom both the Marke l and n e w mines . 

Comp le t i on of this ent ire pro ject is 
s c h e d u l e d for late 1 9 8 0 and will mark 
the first n e w salt mine on the Gul f C o a s t 
s i n c e 1 9 6 1 . 

Summary 

In re t rospec t , the managemen t of a 
large, fast t rack des ign -cons t ruc t proj
ec t d e m a n d s the use of ski l ls di f ferent 
f rom t h o s e requ i red by straight cont rac t 
cons t ruc t i on . Owne r -des i gne r - con t rac 
tor relat ions take o n a m u c h more impor
tant ro le and one that cannot b e a l lowed 
to b e c o m e an adve rsa ry o n e . E v e n with 
the bes t of operat ing p r o c e d u r e s , 
e v e n t s happen w h i c h c a n quick ly de 
genera te into conf ronta t ions . 

Obv ious l y all par t ies are c o n c e r n e d 
with the s u c c e s s f u l comp le t i on of the 
project . T h e p rob lem l ies in the proper 
definit ion of role that e a c h part ic ipant 
must play and the responsib i l i ty exer 
c i s e d to s e e that e a c h fulfills his obl iga
t ion prompt ly and in full. 

F K C fee ls that this pro ject will s e r v e 
a s an examp le of a s u c c e s s f u l use of the 
fast t rack des ign -cons t ruc t me thod , pri
mari ly due to the k n o w l e d g e of the o w n 
er , skil l of the d e s i g n e r and pat ience of 
the cont rac tor . 

Dennis P. Mclnerny, E.M. 1966, has more 
than fourteen years of experience in heavy 
construction with an emphasis on under
ground work. He has worked in many capa
cities, from field engineer to project man
ager. He served as the latter on the project 
described in the foregoing article. His 
professional affiliations include ASCE and 
AIME, and he is a registered professional 
engineer in New York State. As an under
graduate at Mines, Mclnerny was the recipi
ent of numerous awards for schoiarship and 
ability. 
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by Patricia Curtis Petty 

Long view of the tunnel constructed in the Yukon by Harrison Western for the Northern Canada 
Power Commission Aishihik project. 

R e c e n t n e w s r e l e a s e s this s u m m e r 
car r ied i tems about two dif ferent proj
e c t s — a n e w one just beg inn ing , and a 
reco rd -b reak ing ach ievemen t at the 
other . Bo th t hese pro jec ts , a l though 
sepa ra ted by many mi les , c o n c e r n e d 
the s a m e c o m p a n y , D e n v e r - b a s e d Harri
s o n W e s t e r n Co rpo ra t i on . 

Th i s is not the first t ime Harr ison W e s t 
ern has b e e n involved in a record-b reak
ing act iv i ty—in fact, the reco rd b roken in 
the A m b r o s i a Lake Distr ict of N e w M e x 
ico w a s the c o m p a n y ' s o w n , set on a 
p rev ious pro ject in that s a m e area . No r 
is it unusua l to read that a cons t ruc t ion 
firm is beg inn ing a n e w project , that is 
the r e a s o n for e x i s t e n c e for s u c h c o m 
panies—f in ish off a job here , wo rk to 
break r e c o r d s on shaft excavat ion there 
—then move on to the next big cha l 
l enge . 

T h e no tewor thy thing about Harr ison 
W e s t e r n Co rpo ra t i on t hese days is the 
ph i losophy he ld b y its n e w owner , Al lan 
G . P rovos t , E . M , 1 9 6 2 . A s s o c i a t e d with 
the c o m p a n y s i n c e the late 1 9 5 0 ' s , P ro 
vos t recen t l y jo ined with the F , J , C . Li l ley 
C o m p a n y , G l a s g o w , S c o t l a n d , to pur
c h a s e the firm. T h e par tnership p l a c e s 
P r o v o s t in the p r e s i d e n c y of the organi 
za t ion , and g i ves him the opportuni ty to 
m o v e into an international a rena with the 
Li l ley g roup . 

F . J . C . l-il!ey is a large firm, best -
k n o w n In the cons t ruc t ion wor ld for its 
civil eng ineer ing pro jec ts a round the 
wor ld . A long history of s u c c e s s f u l 
tunnel excava t i on for var ious commun i t y 
u s e s , s u c h a s underg round rai lway s y s 
t ems , large cab le condu i t s and water 
and s e w a g e s y s t e m s around the wor ld 
is a hal lmark of o n e of the d iv is ions of 
the c o m p a n y . North S e a harbor faci l i t ies 
have p roven to b e another large a rea of 
opera t ions for Li l ley, and the c o m p a n y ' s 
c r e w s have w o r k e d on harbor en large
men ts and cons t ruc t ion in the Arab ian 
Gul f . A l though b a s e d in conserva t i ve 
G l a s g o w , wor ld w ide act iv i t ies of the 
firm lend an exo t i c f lavor. 

It is this wor ld -w ide a s p e c t that 
e x c i t e s the new pres ident of Har r ison 
W e s t e r n , Wi th his o w n e x p e r i e n c e in 
mining opera t ions and civil eng ineer ing 
In the U . S . and the exper t i se and adv i ce 
of his giant n e w partner, P r o v o s t in tends 
to e x p a n d his market in a s many fore ign 
a reas a s poss ib le . 

T h e r e is a polit ical ph i losophy beh ind 
this ambit ion of Al lan P rovos t ' w h i c h is 
intriguing in today ' s uncerta in wor ld 
s i tuat ion. H e s a y s , "If the Un i ted S ta tes ' 

s y s t e m of gove rnmen t is not cont inual ly 
exp la ined and p u s h e d in the deve lop ing 
Thi rd Wor ld coun t r ies , the vacuum will 
b e fi l led by C o m m u n i s t nat ions or o thers 
inimical to the U . S . " It is his conv ic t ion 
that the deve lop ing nat ions must be 
g iven large amoun ts of techn ica l ass i s 
t ance , and faci l i t ies to enab le them to 
take advantage of their o w n natural re
s o u r c e s , must be c o n s t r u c t e d . H e fee l s 
that mos t Amer i can f irms have the tech 
n ica l exper t i se to accomp l i sh t hese 
e n d s , p lus, in mos t c a s e s , a s i nce re 
des i re to b e c o m e invo lved. 

O n the other hand , he a rgues , many of 
the C o m m u n i s t coun t r ies iack the ability 
to fol low up on pro jec ts b e g u n , or the 
equ ipment o r materials to maintain any 
activity o n c e it is cons t r uc t ed . 

P r o v o s t s e e s a number of fac tors a s 
be ing important in the deve lopmen t of 
his ideas . T h e primary responsib i l i ty for 
encou rag ing A m e r i c a n f irms to engage 
in more deve lopmen t in the Third Wor ld 

must l ie, he fee ls , with the government 
of th is coun t r y . T h e cur ren t tax 
s t ruc ture , part icularly those persona l in
c o m e t axes w h i c h have b e e n i m p o s e d 
s o heavi ly on A m e r i c a n s work ing over
s e a s , n e e d s to be exam ined . The legen
dary Amer i can eng ineer , able to so lve 
many p rob lems as he ranged a c r o s s the 
wor ld , is a vanishing f igure. A great 
numbe r of t hese peop le , w h o cou ld 
wo rk advan tageous ly in the solut ions to 
the Third Wor ld d i lemnas, are unwill ing 
to wo rk o v e r s e a s , pay ing what amounts 
to doub le taxation—to the U . S , and to 
the host count ry . S o m e compan ies are 
ass is t ing their f o re ign -based pe rsonne l 
with this bu rden , but more and more 
A m e r i c a n s are e lec t ing to stay in the 
U . S . to avoid the p rob lems of this 
s y s t e m . 

Point ing to the t remendous deve lop 
ment oppor tun i t ies and p rob lems in just 
the W e s t e r n H e m i s p h e r e , Provos t no tes 
that ou ts ide capital must be invested in 

the mines magazine • September 198B 9 



t hese nat ions to al low them e x e r c i s e of 
their full potential in the wor ld a rena. 
Pas t e x p e r i e n c e has s h o w n that this 
form of investment , wi th m o n e y be ing 
c h a n n e l e d into a deve lop ing nation with
out suf f ic ient techn ica l pe rsonne l avaii-
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able, has resul ted in heavy l osses for the 
var ious investment ent i t ies, s u c h as the 
Wor ld Bank. H e s e e s the future holding 
m u c h more p romise for joint venture 
t y p e s of act iv i t ies, with e a c h partner 
bear ing an equal share of the respons i 
bility for s u c c e s s of the project . 

In J u n e of this year . P r o v o s t jo ined 
with o thers f rom his firm and from 
C o l o r a d o to travel to C h i n a , w h e r e he 
p r e s e n t e d a techn ica l paper on shaft 
s ink ing and tunnel ing at the fvlining Ex 
c h a n g e Semina r in Bei j ing. The confer 
e n c e w a s d e s i g n e d a s an information 
forum and w a s a r ranged , in part, by the 
G o v e r n o r of C o i o r a d o , R icha rd D. 
L a m m . Pr ior to the trip, P r o v o s t no ted 
that, " W e may s e e a cons ide rab le 
amount of t rade b e t w e e n our mining 
industry and C h i n a ' s over the next few 
y e a r s . " 

H e re turned with a great dea l of ad 
miration for the C h i n e s e appl icat ions of 

mining techno logy w h i c h he heard about 
at the c o n f e r e n c e and w a s ab le to v iew 
in p e r s o n whi le travel ing about the c o u n 
try. H e c i ted one mine, the Right-
Th rough - the -Moun ta in c o p p e r mine, 
w h i c h is, in his op in ion , one of the mos t 
labor-ef fect ive mines opera t ing , T h e 
underg round activity p rov ides a living for 
3 , 0 0 0 peop le , a f igure wh ich inc ludes a 
who le communi ty , s i n c e t eache rs , o f f ice 
pe rsonne l , and o thers are c o n s i d e r e d to 
be d i rect ly re lated to the project . 

O l h e r e x a m p l e s of a d v a n c e s and 
appl icat ions of C h i n e s e techno log ica l 
advancemen t no ted by the g roup w e r e 
the shaft f reez ing t e c h n i q u e s and the 
large number of s u c h shaf ts ex is t ing in 
C h i n a . 

P rovos t points out that the C h i n e s e 
have a s t rong e m p h a s i s on the c o n 
servat ion of equ ipment and the p roper 
ma in tenance of all work ing instal lations. 
H e sa id that the vis i tors w e r e su rp r i sed 

Shaft under way for the Mt. Taylor mine, Gulf Minerals Corp., in the Grants, New Mexico 
uranium belt. 
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at the range of equ ipment in u s e ; very 
old eng ines to the most m o d e r n , l imited-
u s e mach inery adap ted for w ider pur
p o s e s and mesh ing of modern and o ld-
fash ioned techno logy . H e c i tes this c o n 
servat ion theme as being contrary to 
that p rac t i ced in the Un i ted S ta tes , and 
g ives it as one poss ib le reason for taking 
a g o o d look at poss ib le joint venture 
pro jec ts b e t w e e n the two count r ies . 
" W e have a lot to learn f rom this idea of 
conse rv i ng r e s o u r c e s , " he s ta tes . 

It is P r o v o s t ' s belief that U . S . industry 
has b e g u n to unders tand and react to 
the d i f f e rences in methods of do ing 
b u s i n e s s b e t w e e n this count ry and 
others—part icu lar ly Third Wor ld nat ions. 
T h e " reac t and r e v e n g e " att i tudes of the 
auto industry, for examp le , he fee ls , 
have s e l d o m b e e n in e v i d e n c e in the 
mining and cons t ruc t ion bus iness in 
o v e r s e a s work . T h e s e industr ies a re , 
therefore, in a better posi t ion to c o p e 
with the eve r -more difficult p rob lems of 
laws and c u s t o m s in the deve lop ing 
nat ions. 

Gove rnmen t bea rs a heavy respons i 
bility in bringing about a posi t ive e f fec t in 
the wor ld market posi t ion of the c o n 
st ruct ion c o m p a n i e s , acco rd ing to P ro 
vost , The re must be a recogni t ion of the 
cultural in f luences at work on the Amer i 
c a n c o m p a n y work ing on foreign so i l , 
wi th s o m e c h a n g e s in current laws 
wh ich restr ict the ability of the c o m p a n y 
to negot ia te con t rac ts and b ids. In addi 
t ion, he s a y s , the f ree market c o n c e p t 
advoca ted in s o m e quar ters must not be 
a d o p t e d , its use fu lness in today 's wor ld 
is very ques t ionab le . Instead, he advo
ca tes a study of laws pertaining to 
corpora t ions do ing b u s i n e s s o v e r s e a s , 
wi th the intent of chang ing s o m e of the 
s t ruc tu res to more near ly con fo rm to the 
fac t s of fo re ign d e v e l o p m e n t and 
compet i t ion . 

s e r v e as a valuable information and 
cultural condui t for the Un i ted S ta tes , 

Acqua in tance with the area of over
s e a s cons t ruc t ion qual i f ies Mr . P rovos t 
in s la t ing his be l ie fs . Born and reared in 
C a n a d a , he w a s for many yea rs a s s o 
c ia ted with Patr ick Har r ison, legendary 
cons i ruc t i on en t reprenuor in C a n a d a , 
w h o m a n a g e d a wide ly sca t te red busi 
n e s s , wi th pro jec ts in many coun t r ies . 
L ike many immigrants and natural ized 
c i t i zens . P rovos t is ex t remely loyal to his 
adop ted count ry , and vitally in teres ted 
in its p rog ress . H e has b e e n involved 
with a number of fore ign cons t ruc t ion 
pro jects throughout his yea rs in the 
industry, s u c h a s an interest ing project 
under taken in Kuwai t . 

Harr ison W e s t e r n bid on and rece i ved 
a cont rac t f rom the Kuwai t government 
to cons t ruc t large hyd ropon ic g reen -

Frozen landscape surrounds the headframe 
constructed by H/W for Federal American 
partners in Wyoming. 

If tax restraints w e r e r e d u c e d , both 
corpora te and individual and other re
str ic t ions amel io ra ted. P rovos t fee ls that 
the Un i ted S ta tes bus i nessman funct ion
ing ab road cou id not only expand the 
coun t ry ' s e c o n o m i c b a s e , but cou ld 

E d w a r d J . J o h n s o n , I n c . ' 4 9 
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Deep underground in the shaft sinking 
operation at North Morton, United Nuclear 
mine site. 
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h o u s e s in that arid land. T h e c o m p a n y 
d e s i g n e d t hese instal lat ions, meant to 
p r o d u c e ga rden v e g e t a b l e s and animal 
f e e d , and instal led a pilot project . T h e 
coo l i ng s y s t e m s p r e s e n t e d e n o r m o u s 
di f f icul t ies, but w e r e eventual ly so l ved 
wi th an evapora t ive s y s t e m , modi f icat ion 
of a fairly s tandard techn ique . T h e 
s y s t e m s are still in u s e , primarily for the 
p roduc t ion , on a relat ively signi f icant 
bas i s , of g r a s s f e e d s for l i ves tock . 

Ano the r examp le of o v e r s e a s involve
ment for Har r ison W e s t e r n w a s the 
f r ozen tundra cons t ruc t i on of an entire 
u n d e r g r o u n d hyd roe lec t r i c p r o j e c t -
i n c l u d i n g t u n n e l s , s h a f t s , t u r b i n e 
genera to rs , e lec t r ica l sw i t ch yard and all 
s e r v i c e faci l i t ies. 

P r o v o s t intends to br ing the exper i 
e n c e ga ined in t hese pro jec ts , p lus a 
b road b a c k g r o u n d of cont inenta l Un i ted 
S ta tes pro ject comp le t i on , to f o c u s on 
the increas ing ly cr i t ical a rea of interna
t ional deve lopmen t . T h e c o m p a n y ' s 
main e m p h a s i s is p e r c e i v e d by many in 
the industry to b e in the tunnel ing and 
shaf t -s ink ing a rea , but he s t r e s s e s that 
the capabi l i t ies go b e y o n d t hese two 
bet te r -known e x p e r t i s e s . 

O n e of the more interest ing pro jec ts 
c o m p l e t e d by Har r ison W e s t e r n is the 
s ink ing of the Gulf M inera ls Mt . Tay lor 
sha f ts , near Gran ts , N e w M e x i c o , T h e 
shaf ts invo lved a number of t echn iques ; 
f r eez ing , g round cont ro l in the notori
ous ly unstable g round of the Gran ts 
mineral belt, and ex t reme p rob lems with 
wa te r and heat. T h e pro ject is current ly 
a lmost ready to turn over to Gul f , with 
the s u c c e s s f u l comp le t i on of the shaf ts , 
installation of mach inery and cont ro l of 
the 1 2 5 ° F tempera tu res and 7 , 5 0 0 
g p m w a t e r f l ow . T h e d e w a f e r i n g 
p r o c e s s , one of the mos t ex tens ive in 
the w e s t e r n Un i ted S ta tes , a lso requ i red 
a 1 0 0 % capac i t y back -up pump s y s t e m , 
c reat ing s o m e p rob lems in log is t ics in 
dep loy ing the p u m p s . 

With three d e c a d e s in the cons t ruc 
tion industry beh ind him, ex tens ive ex
pe r i ence in a number of vital a reas , and 
the s t rong des i re to a d v a n c e the Un i ted 
S ta tes ' in f luence in the Third Wor l d , 
Al lan P r o v o s t is conf ident that his c o m 
pany will b e a real compet i to r for foreign 
con t rac t s in the future. H e is a l so conf i 
dent that, g iven a better unders tand ing 
of p rob lems and cha l l enges in the for
e ign a rena , the gove rnmen t of the 
Uni ted S ta tes will return to a posi t ion of 
s t rength in the wor id deve lopmen t p ic 
ture. To this e n d , it is his intent to c o n 
t inue to a d v o c a t e c h a n g e s in legislat ion 
and t rade po l icy on the part of the gov
ernment , and pu rsue bet ter suppor t for 
U . S . industr ia l ent i t ies c a p a b l e of 
furthering p r o g r e s s for the wor ld as a 
who le . 

—mm— 
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by Karl R. Nelson, '69, and Stephen M. McKenna, '78 

At the presen t t ime, a lmost ail iso lated 
mineral industry c o m p l e x e s use d iese l -
dr lven genera to rs to supp ly their e lectr i 
ca l p o w e r . T h e s e remote s i tes typical ly 
requi re p o w e r for mining, mill ing, and 
towns i te opera t ions . In the last f e w 
y e a r s , h o w e v e r , there has b e e n a 
part icularly dramat ic inc rease in the c o s t 
of pe t ro leum p roduc ts , thus p roduc ing a 
c o n s e q u e n t i nc rease in e lect r ica l p o w e r 
c o s t . T h e e c o n o m i c impac ts of t hese 
higher p r i ces on ex is t ing opera t ions c a n 
be substant ia l and e v e n prohibit c o n 
t inued p roduc t ion . Dur ing feasibi l i ty 
s tud ies and the e c o n o m i c evaluat ion of 
p r o p o s e d mining faci l i t ies, the p o w e r 
c o s t c a n be the "make -o r -b reak " factor 
in the d e c i s i o n p r o c e s s . 

In many i ns tances , t hese p o w e r c o s t 
i n c r e a s e s are further aggravated by the 
a d d i t i o n a l , a n d a l s o i n c r e a s i n g , 
e x p e n s e s involved in transportat ion of 
the fue l to remo te industrial s i t es . In 
s u c h an e c o n o m i c c l imate, the poss ib i l 
ity of cons t ruc t ing on-si te generat ing 
plants that require only loca l , i nexpen
s ive ene rgy s o u r c e s b e c o m e s m u c h 
more at t ract ive, if not mandatory . Th is 

Identify-posaible 

might b e true e v e n w h e n s u c h a n e w 
plant is heavi ly capital in tens ive. 

Alternative Energy Sources 

In genera l , the cons t ruc t ion of e l e c 
trical e n e r g y plants us ing s o m e type of 
pr ime e n e r g y s o u r c e , o ther than foss i l 
fue ls , has c o m e to the attent ion of the 
publ ic and industrial s e c t o r s as "Al ter
nate E n e r g y S o u r c e s . " Th is f ield has 
b e e n the sub jec t of in tensive r e s e a r c h 
and eng ineer ing deve lopmen t for a num
ber of y e a r s . T h e s p e c t r u m of s u c h 
s o u r c e s may b e d iv ided Into the foi low
ing b road ca tego r ies : 

I. S o l a r — P r o d u c t i o n of e lec t r i c i t y 
d i rect ly by photovol ta ic ce l l s or in
direct ly by so lar -heated s team driv
ing a convent iona l turb ine-generator 
unit, 

II. W ind—Cons t ruc t i ng a windmil l of 
s o m e type to dr ive a genera tor . 

III. Geothermal—Dr iv ing a convent iona l 
turb ine-generator util izing the natur
al thermal gradient of the earth. 

IV. W a t e r — U s i n g low-head , run-of-the-
river, or tidal plants to dr ive tur
b ines . 

V . Therma l—Burn ing s o m e fuel s u c h 
as t imber, re fuse , e t c , (other than 
foss i l fuels) to p r o d u c e s t e a m for 
turbine p o w e r genera t ion . 

All of the a b o v e s o u r c e s of e n e r g y 
have b e e n invest igated in detai l and their 
individual advan tages and sho r t com ings 
a re fairly wel l d o c u m e n t e d . O n e of the 
pr incipal p rob lems traditionally a s s o c i 
a ted with ali of the above is that they are 
genera l ly c o n s i d e r e d as supp lemen ta l to 
an a l ready es tab l i shed p o w e r gr id . Th is 
is not tt ie c a s e for appl icat ions o n 
remote mineral- industry s i tes , w h e r e 
e a c h individual s o u r c e (or combina t ion 
of s o u r c e s ) must be d e s i g n e d , c o n 
s t ruc ted and instal led to meet all job 
p o w e r requ i rements at all t imes. S e v e r a l 
of the above al ternate e n e r g y s o u r c e s 
c a n b e tai lored to mee t this requ i rement . 
Unfor tunate ly in s o m e c a s e s , s u c h as 
w i n d - p o w e r e d genera to rs , there is no 
m e t h o d to insure 1 0 0 % produc t ion 
capabi l i ty at any g iven t ime. Th is factor 
in itself wou ld not be over ly important if 
there w a s an adequa te p o w e r s to rage 
t echno logy , but there is no s u c h s to rage 
s y s t e m avai lable today (except in the 
a r e a of pumped-s to rage hydroe lec t r i c at 

a s c a l e and c o s t far b e y o n d mos t miner
al industry requ i rements . 

Solar Energy 

So la r e n e r g y , the mos t c o m m o n l y pro
c la imed al ternate e n e r g y s o u r c e in the 
publ ic s e c t o r , is probab ly the mos t 
diff icult to emp loy in the industrial s e c t o r 
for e lec t r ica l p o w e r genera t ion . Th is is 
not to say it cannot be d o n e , but the 
mining industry requ i res an ac t ive , not 
pass i ve , so lar s y s t e m wh ich , in turn, Im
media te ly d r ives initial capi ta l c o s t s s ig 
nif icantly h igher. 

Ideally, a so lar plant, for ei ther photo
vol ta ic o r thermal co n ve rs i o n wou ld b e 
loca ted in a dry , arid reg ion on the 
equator . Ca re fu l d e s i g n and si te s e l e c 
t ion may still a l low the use of s u c h s y s 
tems in reg ions with ei ther few c l o u d -
d a y s and /o r long durat ion sunl ight (as in 
the ve ry high lat i tudes). T h e me teo ro log 
ical probabi l i t ies canno t b e o v e r c o m e , 
s o pe r iods of insuff ic ient p o w e r g e n e r a 
t ion wou ld have to b e m a d e up for by 
aux i l i a ry /emergency d iese l gene ra to rs . 
T h e auxil iary d i ese l s wou ld a lso b e u s e d 
to mee t night requ i rements until a d e 
quate s to rage s y s t e m s are avai lable. 
T h e major p rob lems a s s o c i a t e d with 
so lar cons t ruc t i ons are the initial capi ta l 
cos t , poss ib l y the h ighest pe r instal led 
ki lowatt, and the a rea of c l e a r e d land re
qu i red and u s e d exc lus ive ly for the solar 
co l l ec to r s . 

Wind Power 

W i n d power , in cont ras t to so lar 
p o w e r , is a lmost u n b o u n d e d b y locat ion . 
The re are relatively few reg ions that do 
not have s o m e type of w ind pattern that 
may b e exp lo i ted . St i l l , b e c a u s e of the 
random (or at least unschedu led ) nature 
of w inds , the lack of ef f ic ient e n e r g y 
s to rage d e v i c e s limit w ind-dr iven plants 
to a supp lementa l ro le. H o w e v e r , it has 
b e e n s h o w n that over a long run, the 
" s u p p l e m e n t a l " p o w e r avai lable f rom the 
w ind may b e on the o rde r of 5 0 % - 7 0 % 
of the total s y s t e m d e m a n d , with a s s o c i 
a ted c o s t s near ly the lowes t of all the 
alternat ive e n e r g y s o u r c e s . 

Geothermal Power 

Geo the rma l genera t ion is poss ib l y the 
m o s t f u n d a m e n t a l l y a t t r a c t i v e 
al ternat ive. Th is s o u r c e is, h o w e v e r . 
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highiy site dependen t within today ' s 
t echno logy , and requ i res relatively high 
capital c o s t s to be re incur red per iodi
cal ly for re-dril l ing un less a f irst-rate, 
large vo lume reservo i r Is t apped initially. 
Uti l izing the normal thermal gradient 
wou ld prov ide only severa l months of 
operat ion prior to re-dril l ing under even 
the bes t of subsu r f ace cond i t ions . 
C o s t s , therefore, wou ld vary f rom very 
compet i t ive to prohibit ive and e a c h indi
vidual s i te must be eva luated (geologi
cally) on its o w n meri ts. Techn i ca l d e 
ve lopmen ts in the field of innovat ive 
drill ing me thods cou ld c h a n g e the entire 
p ic ture for geothermal p o w e r literally 
overnight. 

Water Power 

Until recen t l y , l ow-head or run-of-the-
river hydroe lec t r ic stat ions have not 
b e e n act ively c o n s i d e r e d as viable alter
nat ives in our techno logy -o r ien ted s o c i 
ety. T h e simpl ic i ty of s u c h s y s t e m s can 
now b e c o m b i n e d with off- the-shelf high 
t e c h n o l o g y c o m p o n e n t s to p rov ide 
p o w e r at probably the lowes t c o s t per 
i ns ta l l ed k i lowat t of a n y s y s t e m . 
P r o b l e m s to be c o n s i d e r e d remain prin
cipal ly the site cond i t ions , initial capital 
c o s t variability, and s e a s o n a l hydro log ic 
f luctuat ions. T h e cons t ruc t ion possib i l i 
t ies are numerous and at the s a m e time 

ear th-moving requ i rements can b e mini
m ized or e v e n entirely e l iminated. T h e r e 
is a lso a large amount of wo rk , exper i 
e n c e , and techno logy avai lable in all ied 
f ie lds that can b e t ransfer red to the 
hydroe lec t r i c genera t ion a rea . In addi
t ion, if s u c h a wa te r -based s y s t e m is 
feas ib le , it wou ld prov ide o n e of the bes t 
regulated and most rel iable con t inuous 
p o w e r s o u r c e s avai lable. 

Thermal Power 

Obv ious l y s u c h a s y s t e m will be si te 
spec i f i c in that a ve ry abundant local 
supp ly of fuel must b e avai lable in suff i
c ient quanti ty (or renewab le) to last for 
the life of the project . S e v e r a l plants 
burning t imber are n o w operat ing in 
jung les , but c o s t s are s o m e w h a t high 
due to the labor requ i rements to cont in
uous ly supp ly the plant with fuel . T h e 
e c o n o m i c s of thermal s y s t e m s must 
there fore be very careful ly c o n s i d e r e d , 
but the techno logy is a l ready avai lable. 

Alernate Energy Feasibility Studies 

A feasibi l i ty s tudy to evaluate the via
bility of us ing one or more of the pre
v ious ly d e s c r i b e d alternative ene rgy 
s o u r c e s at a remote mineral industry 
pro ject must c o n s i d e r a number of fac
tors. S o m e of t hese fac tors are of a 
techn ica l nature, o thers c o n c e r n envir-

Ausco hydraulic clutch 
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Versati le, high-torque c lutch lets you apply power when and where 
you need it. Save the 4 to 10 horsepower wasted by unloading 
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S A E mounts. 
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49085. Tel: (616) 982-2373. 
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onment a s p e c t s , and many a d d r e s s 
e c o n o m i c cons idera t ions . T h e feasibi l i ty 
s tudy , therefore, must thoroughly evalu
ate the fo l lowing: 

Site. T h e actual geograph ic site of the 
industrial activity will b e a major factor in 
determin ing the feasibil i ty of any g iven 
type of al ternate ene rgy cons t ruc t ion . 
T h e regional and local c l imate, meteoro l 
o g y , hydro logy , g e o l o g y , and topo
g raphy will all in f luence the o u t c o m e of 
this port ion of the feasibil i ty s tudy . 

Design Criteria. Al l relevant des ign 
parameters must be p rec ise ly known 
prior to the determinat ion of the ability of 
any g iven alternate ene rgy s c h e m e to 
mee t project requ i rements . Future piant 
o r mine expans ion , e v e n if oniy a remote 
possibi l i ty at p resent , can be great ly fa
ci l i tated if cons idera t ion is g iven to this 
a s p e c t dur ing the feasibi l i ty s tudy s tage . 

Costs. P robab ly mos t important, and 
actual ly the motivat ing fo rce , for the 
c o n d u c t of any feasibil i ty s tudy of alter
native ene rgy s o u r c e s is the e c o n o m i c 
evaluat ion segmen t . Ana lys is must b e 
m a d e of both initial cons t ruc t ion c o s t s 
and operat ing c o s t s for e a c h " f e a s i b l e " 
s o u r c e . Th is is d o n e with r e s p e c t to 
s o m e g iven base- l ine , mos t o f ten the 
cons t ruc t ion /opera t ion c o s t s of d iese l 
gene ra to rs operat ing at the des i r ed load 
at the s a m e s i te. O n e further a s p e c t that 
must be c o n s i d e r e d is the n e c e s s i t y of 
inc luding the c o s t s of any over -capac i t y 
that may be requ i red b e c a u s e of the 
f luctuat ing p o w e r leve ls typical of s o m e 
of the alternate e n e r g y s o u r c e s . 

Materials, labor, transportation. 
Desp i te prel iminary evaluat ions of the 
viability of us ing an alternative s o u r c e , 
the feasibi l i ty s tudy Itself must a d d r e s s 
thoroughly cons idera t ions of material re
qu i rements , repair parts, and operat ing 
supp l i es . A l s o , the cons t ruc t ion labor 
fo rce must b e eva luated with regard to 
skill leve ls requ i red , n e c e s s a r y impor ted 
t e c h n i c a l p e r s o n n e l , a n d p r o j e c t 
requ i rements for con t inued labor and 
skil l l eve ls dur ing s y s t e m opera t ion . The 
avai lable transportat ion system{s) must 
b e evaluated for both cons t ruc t ion 
per iod and operat ional suitabil ity. 

T h e ultimate p u r p o s e of the feasibi l i ty 
s tudy is to integrate the resul ts of all the 
a b o v e invest igat ions and a d v a n c e a rec 
ommenda t ion . Th is recommenda t i on is 
a s deta i led a s the cl ient requ i res and 
therefore may range f rom the actual 
des ign and cons t ruc t ion requ i rements of 
the alternate ene rgy p o w e r plant to a 
summary of the bes t op t ions avai labie to 
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the cl ient, inc luding vendo rs w h o c a n 
supp ly of f- the-shelf s y s t e m s that will 
mee t his n e e d s . 

An Effective Solution 

T h e authors be l ieve that the use of 
al ternate ene rgy s o u r c e s , s u c h a s so lar , 
w ind , geo therma l , water , and thermal , to 
p rov ide e lect r ica l p o w e r to isolated min
eral industry s i tes will undoubted ly 
b e c o m e more tenab le , and pe rhaps 
e v e n mandatory in the future as fuel 
p r i ces cont inue to r ise . Whi ie pro jects 
with shor t l i fet imes and high rates-of-
return on investment will probably not b e 
over ly a f fec ted by i nc reased fuel c o s t s , 
longer term pro jects with l e s s than 
spec tacu la r return will probably find the 
use of al ternate p o w e r product ion s y s 
t ems c o s t e f fec t ive in today 's env i ron
mental and e c o n o m i c mi l ieu. 

Steven M. t\JicKenna isa 1978 graduate of 
tfie Coiorado School of IViines with bachelors 
degrees in tVietallurgy and Basic Engineer
ing. He has been an instructor in basic en
gineering for the school. Currently, he is 
doing private consulting while worthing part 
time on his masters degree in metallurgy. 

Karl R. Neison is a 1969 graduate of the 
Colorado School of M/nes with a degree in 
geological engineering. He a/so received a 
master's degree from CSM in geoiogical en
gineering. After graduation he worked lor 
VV. A. Bowes and Associates as a geologist, 
in 1974 he returned to CSM as assistant 
professor of basic engineering. 

He .-received the Brown Innovative 
Teaching Grant in 1978 to allow him to 
develop a classroom answer monitoring 
system, designed to enable a professor to 
continually assess whether students under
stand the material being presented. 
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Leadership. 
It's a rare quality 
— a combination 

of insight, 
confidence, and 

commitment to 
achievement that few 

individuals and 
companies possess. 

Gardner-Denver is one of 
those few. 

Ever since Robert Gardner 
established the Gardner 
Governor Company in 1859, our 
history has been one of 
innovation and advancement:— 
blazing trails that others have 
followed, and building a 
reputation for engineering 
excellence in the process. 

Rooted in the 
pioneer tradition 

In 1859, America was in the 
midst of its westward expansion. 
Much of the power for the 
booming industry of that era 
came from steam engines — 
devices which multiplied man's 
muscle greatly, but were laden 
with hazards, as there was 
no effective system for 
controlling their output. A l l 
too often,: they would 
"run wi ld ," tearing 
themselves to pieces, 
or even exploding! 

A young Scottish 
immigrant, Robert 
Gardner, invented a device 
which solved the problem. 
His invention, the fly-ball 
governor, tamed the steam 
engine ahd made it safe for 
all types of applications. 

Gardner's governors becatne a 
standard fixture on steam 
engines everywhere. And his 
company — the Gardner 
Governor Company — 
prospered and grew. As it 
expanded, its product line came 
to include air compressors and 
pumps of the type used in the 
mining industry. 

Merger with 
Denver Rock DriU 

Also supplying equipment to 
the mining industry was the 
Denver Rock Drill Manufacturing 
Company — whose innovations 
included a pneumatically-
powered hard-rock drill that 
could be rotated to improve 
performance. 

The mining business brought 
Gardner Governor and Denver 
Rock Drill together on numerous 
occasions. Both were innovators 
in the field, and increasingly, the 
two firms found their respective 
product lines 
perfectly suited for 
use in combination. 

In 1927, they 
merged to form the 
Gardner-Denver 
Company. . . and 
their innovative 
tradition has continued to this 
day. 

A n early Gardner-Denver 
innovation was the automatic 

screw-feed motor, which 
replaced the hand 

crank-feed type and 
increased drilling 

rates considerably. 
Gardner-Denver ' 

was also the first 
manufacturer to 

construct large 
mobile units — 

"jumbos" — that carried 
the new rock drills 
underground and 
allowed them to be :i 
moved into position ' 

quickly and precisely with 
hydraulic booms. 

Two other Gardner-Denver 
firsts were the sectional drill rod 
— an improvement made 
possibly by the company's 
metallurgical expertise —and 
the original independently 
rotated drifter drill. 

We're involved in the 
construction of subways, dams, 
water and sewer systems, and 
anything else that involves 
hard-rock drilling and 
excavation — from New York 
and Chicago to the Arctic Circle 
and the Australian Outback. 

Non-stop innovation 
for a changing world 

We've come a long way since 
1859. The years have brought a 

lot of changes — 
but in one 

respect, we 
haven't 
changed at all. 

We're still 
committed to 
the principle 
of leadership 
through 

innovation. 
Solving problems 
through a 
concerted 

application of the 
best skills available. 

Meeting the 
.challenges of the times 

— whatever and wherever 
they may be. 

A good example of 
this philosophy in 
action is our 
development of 
hydraulically-powered 
drilling equipment. 

Hydraulic drills are 
two to three times as 

energy-efficient as the standard 
pneumatic variety — not a trivial 
consideration, in today's 
energy-short world! 

Our new generation of 
"jumbos," equipped with the 
latest driUing equipment, are 
setting the pace for today's 
mining industry. 

To meet increased demand for 
these units, we've opened a new, 
enlarged facility in Salem, 
Virginia, Manager of Jumbo 
Developihent at this new plant is 
Chuck Milam — a 20-year 
veteran whose marketing and 
engineering experience are 
second to none in the field, and a 
man who exemplifies the 
innovative spirit of Robert 
Gardner and the other men and 
women who have made 
Gardner-Denver the company it 
is today. 

Here tudaŷ  
here tomorrow 

We believe that our past 
achievements speak for 

themselves. Nobody has a 
stronger record within 
the mining industry; the 
Gardner-Denver name is 
second to none. 

But more important is 
our commitment to 

maintain our position 
of leadership. 

We're in this 
business to stay; we 
have every intention of 
being the industry 
pacesetter in the next 
century, just as we have 
been in the century past. 

Because thaf s what leadership 
is all about. 

Cooper Industries 
Mining and Construction Group 
P.O. Box 47114 
Dallas, Texas 75247 



Dr. McBride and Jan Goodricti share a Tom Manhart, '30, Mrs. Manhart, and 
relaxing moment. Bill Coors, Hon. '73, exchange views. 

Biil Coors and Paui Giusti, '80, are obviously 
in accord here! 

Martin Robbins, assistant to Dr. McBride, 
Jim Wilson, chairman of the Board of 
Trustees, and Paul Giusti seem to be 
deciding some issues. 

Stockmar, '43, board member, and Edwin 
ner and Mike Sides, two of Ihe student dele-
s, get acquainted. 

New student trustee June Leaver listens as Jack Warren, '50, and Chuck Fogarty, '42, 
explain Alumni point of view. 
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Graham Hereford holds the rapt attention 
of his audience; C. W. "Bud" Leeds, Frank 
Schowengerdt, Bill Coors. 
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by Brodie Farquhar 

T r u s t e e s , administ rators, g u e s t s and a 
g roup of s i x teen s tuden ts f rom M i n e s 
gat f ie red at K e y s t o n e , Ju iy 1 0 - 1 3 , for 
an in-depth examinat ion of "S tuden t 
L i f e . " 

T h e presenta t ions of "S tuden t L i f e " 
w e r e p lanned by the s tuden ts , under 
the leadersh ip of Pau l G ius t i , 1 9 7 9 -
1 9 8 0 s tudent b o d y pres ident . S tudent 
life w a s in t roduced by the s tuden ts in 
the form of l ec tu res , ski ts and panel 
d i s c u s s i o n s , fo l l owed by large and smal l 
d i s c u s s i o n g roups . 

S tuden t life at M i n e s is someth ing of a 
p r e s s u r e c o o k e r , acco rd i ng to the stu
den ts . " T h e first s e m e s t e r is c r i t i ca l , " 
sa id M ike S i d e s , a pet ro leum sen ior . 
" T h e compet i t ion f rom hundreds of high-
a c h i e v e r s either m a k e s y o u s t rong or 
k n o c k s y o u out of s c h o o i . " 

S tuden t s no ted that until now, there 
hasn' t b e e n any s y s t e m to detec t the 
ear ly warn ing s ignals of s tuden ts under 
c rush ing p r e s s u r e s . " N o t e v e r y o n e 
be longs at M i n e s , " sa id one s tudent , 
" a n d not e v e r y o n e shou ld be an engi 
neer . If they can ' t adjust, they shou ld b e 
able to go to another s c h o o l with a 
m e a s u r e of pr ide and se l f - respec t left 
intact ." 

Y e t th ings are di f ferent for t hose w h o 
st ick it out and graduate. " U n d e r s u c h 
r igorous compet i t ion for g rades , w e 
don ' t have t ime for m u c h recreat ion , for 
real thinking about the future, nor for 
emot ional g rowth and m a n a g e m e n t , " 

Joanna Sixta, student participant. 

sa id R u s s Round t ree , a sen io r in g e o 
p h y s i c s . " E v e r y o n e l ives and s tud ies on 
the brink, constant ly under high s t r e s s , " 
he sa id . 

A l coho l a b u s e and cheat ing are two 
w a y s that s tuden ts mishandle the pres
su re and s t r e s s . " W e have a lot of s tu
den ts w h o are wel l on their w a y to be

c o m i n g a lcoho l i cs . T h e mytho logy , the 
cul ture of this s c h o o l , literally p u s h e s 
a lcoho l . W e have s tuden ts w h o , eve ry 
Fr iday and Sa tu rday night, drink b e y o n d 
intox icat ion, to the point that they are 
s i c k , " sa id S a n d r a S t a s h , a sen io r petro
leum s tudent and head res ident of a 
r e s i d e n c e hail. 

" W h e n your ca ree r is literally on the 
line, over an imposs ib ly diff icult or unfair 
test o r ass ignment , peop le do despara te 
th ings—like c h e a t i n g , " p roc la imed J u n e 
Leave r , a sen ior g e o l o g y s tudent and 
s tudent m e m b e r of the C S M B o a r d of 
T r u s t e e s . 

W h e n the natural p r e s s u r e of c o u r s e 
wo rk is c o m p o u n d e d by a f e w faculty 
m e m b e r s with poo r teach ing ski l ls and 
at t i tudes, the p r e s s u r e b e c o m e s wel l -
nigh intolerable. " W h e n y o u lose re
s p e c t for a p ro fesso r , y o u lose r e s p e c t 
for what he ' s teach ing . Get t ing th rough, 
gett ing the g rade , not the educa t i on , 
then b e c o m e s ail important , " sa id 
another s tudent . 

" W e are very jea lous of our t ime, our 
investment in M i n e s , " sa id Leave r . 
" T e c h n i c a l c o m p e t e n c e isn't e n o u g h . A 
teache r has to b e able to commun i ca te 
his know lege in a form w e can under
s t a n d — o t h e r w i s e w e ' r e t r a p p e d . A 
g o o d t eache r has to cha l lenge us—he lp 
us c rea te an exc i tement and en thus iasm 
for the sub jec t . A g o o d teacher tes ts 
fairly over the covered material. H e 
d o e s n ' t c o n d e s c e n d to s t u d e n t s — 
d o e s n ' t humiliate o r ha rass s tuden ts . 
W e are not ch i ld ren. The re has to b e 
s o m e mutual r e s p e c t , " she sa id . 

A number of the s tuden ts a g r e e d that 
M i n e s d o e s not of fer or make available 
e n o u g h opportuni t ies for intel lectual cur
iosity nor breadth of v is ion. "I fee l like 
I'm be ing t ra ined, not e d u c a t e d , " sa id 
S t a s h . 

"A l l this taik about p ressu re , survival , 
and s t r e s s , " sa id C S M Trus tee T e d 
S t o c k m a r , " i s that ali there is to life at 
M i n e s ? Isn't there any fun? " 

T h e a n s w e r w a s y e s , f rom all the stu
den t s . Desp i te all the myths and horror 
s to r ies about a handful of p ro fesso rs or 
depar tmen ts , the 1 6 s tuden ts all a g r e e d 
that " w e ' d rather b e here than a n y w h e r e 
e l s e . " 

" W h y , if things are s o tough?" 
" W e k n e w w e ' d really learn someth ing 

if w e c a m e and s tuck it ou t , " sa id O len 
Lund , a junior in metal lurgy. 

" F u n is too smal l a w o r d for the 
exc i temen t and intensity of life and 
learning at M i n e s , " sa id G e o r g e S a u n 
d e r s , a sen ior g e o p h y s i c s s tudent . 

" W e have more opportuni t ies at M i n e s 
than at a b igger schoo i—oppor tun i t i es to 
en joy mus ic , ath let ics, pol i t ics, without 

compe t i ng against spec ia l i s t s , " sa id 
Leaver . 

S tuden t s band together in the f a c e of 
all the p r e s s u r e , and form deep - roo ted 
f r iendsh ips . That w a s v o u c h e d for by 
alumni g u e s t s w h o a g r e e d with S t a s h ' s 
c o m m e n t : " W h e n you ' re here , you hate 
it. W h e n y o u leave, y o u love it." 

Obv ious l y , the s tuden ts don't want to 
burn M i n e s d o w n , nor do they want 
th ings m a d e e a s y . " W e r e c o g n i z e the 

Don Henderson, '61, 
special Alumni guest. 

value of p r e s s u r e , of be ing p u s h e d to 
the limits of our abi l i t ies," sa id S a u n d e r s . 
T h e y had severa l sugges t i ons of h o w 
s t r e s s and p ressu re cou ld be better 
m a n a g e d , and how they wou ld like to 
have a vo i ce in reward ing g o o d t eache rs 
and gett ing rid of the poo r o n e s . 

O n e of their sugges t i ons had a l ready 
b e e n ant ic ipated and imp lemented by 
the C S M administrat ion—the creat ion of 
a counse l i ng of f ice on c a m p u s , s ta f fed 
by J a n G o o d r i c h . 

T w o more related sugges t i ons c a m e 
up wh ich tie in with the n e w c o u n s e l i n g 
o f f i ce—peer group counse l i ng and a 
c a m p u s counse l i ng network. 

Peer Group Counseling 

The s tuden ts s u g g e s t e d that the 
counse l i ng o f f ice prov ide dorm res i 
den ts , the G r e e k s , s tudent l eaders and 
in terested s tuden ts with counse l i ng and 
related l istening ski l ls. Th is " p e e r " g roup 
wou ld then act as an ou t reach arm of the 
counse l i ng o f f i ce , able to recogn i ze the 
s y m p t o m s of s t r ess in their fe i low stu
den ts be fo re they reach the cr is is s tage . 

Campus Counsel ing Network 

A c c o r d i n g to D e a n of S t u d e n t s 
M i c h a e l Ny i kos , a c a m p u s counse l i ng 
network wou id tie the who le c a m p u s 
s y s t e m into s tudent counse l ing—staf f , 
facul ty , and administrators. " S t u d e n t s 
will f ind their o w n entry point into a c o u n 
se l ing ne twork—a secur i t y guard , a 
sec re ta ry , a p ro fesso r o r an administ ra
tor in G u g g e n h e i m — s o m e o n e they fee l 
they can talk to. If w e ' r e all aware and 
sens i t ive to the n e e d s and p rob lems of 
s tuden ts , w e can help them o u r s e l v e s . 
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or refer them on to the counse l i ng of
f i ce , " sa id Nyil<os. 

The s tuden ts had a number of other 
observa t ions and s u g g e s t i o n s to make, 
a s fo l lows: 

Faculty Advisory System 

S o m e s tuden ts never s e e their facul ty 
adv isors , al though s o m e faculty g e n 
uinely ca re . O the rs are not in teres ted in 
a c a d e m i c c o u n s e l i n g . T h e cu r ren t 
s y s t e m cou ld b e augmen ted with s tu
dent a c c e s s to a compute r , w h i c h wou ld 
adv ise s tuden ts of c o u r s e requi rement 
c h a n g e s , availability of c l a s s e s and 
opt ions in schedu l i ng . 

For faculty in terested in a c a d e m i c 
counse l i ng , the s tuden ts s u g g e s t e d that 
they b e recru i ted , a long with in teres ted 
u p p e r c l a s s m e n and w o m e n , into the 
c a m p u s counse l i ng network. 

Alcohol Abuse 

The s tuden ts p r o p o s e d that an a lcoho l 
a b u s e program b e es tab l i shed on c a m 
p u s . B a s e d on their prel iminary re
s e a r c h , they c i ted the Univers i ty of Flor
ida as a s c h o o l with an e f fec t ive pro
gram. The re , s tuden ts have o rgan ized 
an act ive A l coho l i cs A n o n y m o u s group, 
se t up an A l coho l C o u n s e l i n g G r o u p , 
and c o n d u c t e d an ex tens ive publ ic i ty 
campa ign . 

T h e C S M s tuden ts a lso p r o p o s e d to 
debunk the myth of the hard-dr inking 
M i n e s s tudent with pos te rs , d i s c u s s i o n 
g roups , spec ia l p rograms and plenty of 
sof t dr inks at c a m p u s func t ions . 

Class Structure 

Current ly , the s tuden ts no ted , c l a s s 
s t ruc tures for f reshman and s o p h o 
m o r e s do not al low m u c h room for 
exp lor ing in terests in minor f ie lds of 
s tudy , s u c h as mineral e c o n o m i c s , e n 
vironmental s c i e n c e , o r the humani t ies. 
S tuden t s r e c o m m e n d e d the addit ion of 
a humani t ies c l a s s in f reshman s c h e d 
u les focus ing on publ ic affairs and c o m 
municat ion ski l ls. 

Grades 

Studen t s are not sat is f ied that the 
g rades of A , B, C , D, and F g ive e n o u g h 
deta i led information to p rospec t i ve e m 
p loye rs . T h e y e x p r e s s e d a des i re to get 
away f rom "g rade -man ia . " O n e alterna
tive wou ld be a dual s y s t e m , show ing 
the letter g rade and the points a c c u m u 
lated in the c l a s s . T h e s tuden ts a rgued 
that the instructor wou ld still b e able to 
es tab l ish the cut-off points for letter 
g r ades , whi le the s tudent wou ld have 
so l id e v i d e n c e of be ing very c l o s e to a 
h igher g rade . 

Foreign Students 

Virtually e v e r y o n e a g r e e d that fore ign 
s tuden ts at C S M are a va luable , un
tapped asse t . S tuden ts , faculty and 
gues t alumni all a g r e e d that past o r cur
rent g raduates are ser ious ly i l l -prepared 

to dea l wi th fore ign cu l tu res , l anguages , 
and pol i t ics. Fore ign s tuden ts and 
alumni with fore ign e x p e r i e n c e cou ld 
prov ide valuable insights on foreign 
wo rk ass ignmen ts . 

Faculty Evaluations 

Neither the s tuden ts nor the adminis
tration are happy with the current s ta tus 
of faculty evaluat ions by the s tudent 
body . P res iden t M c B r i d e repor ted that 
he still hasn' t s e e n the student evalua
t ions from last sp r ing . T h e s tuden ts 
t hemse lves cr i t i c ized evaluat ion forms 
as be ing super f ic ia l , and no ted that 

s o m e of the t eache rs they compla in 
most about will not al low t h e m s e l v e s to 
b e eva lua ted . 

T h e p ress ing n e e d for improved fac
ulty evaluat ions w a s highl ighted by the 
c o m m e n t that s e g m e n t s of the mineral 
and ene rgy industr ies will not hire C S M 
graduates , if the s tuden ts had certa in 
p r o f e s s o r s for part icular c o u r s e s . W h y ? 
Industry ques t i ons the c o m p e t e n c e of 
one or two p ro fesso rs , in te rms of their 
ability to e f fect ive ly commun ica te tech 
nical sub jec t matter. 

Seve ra l s u g g e s t i o n s e m e r g e d . O n e , 
to have a group of s tuden ts adv ise Dr. 

Industrial Car Mover 
The SRi Industrial Car Mover is an 
industrial car mover specifically designed to 
meet the motive power needs of industry. 

Complete with new power plan! and 
modern control circuitry, this unit will handle 
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Muel le r , v i ce -p res iden t of a c a d e m i c 
affairs, on the deve lopmen t of a new 
s tudent evaluat ion form and p r o c e d u r e . 
Another , to have the s tudent counc i l 
c o n d u c t the evaluat ions, publ ish the 
resu l ts in the s tudent paper and c o u n s e l 
depar tment h e a d s o n h o w poor t each 
e rs cou ld improve. 

" T h e task is fo rmidab le , " sa id G r a h a m 
He re fo rd , the new head of the C S M 
humani t ies depar tment . ' T h e quest ion is 
whe the r s tuden ts can compi le ob ject ive 
e v i d e n c e on faculty pe r fo rmance . T h e 
who le i ssue of faculty evaluat ion is 
difficult to unders tand e v e n with 5 0 
yea rs of e x p e r i e n c e . " 

"I firmly be l ieve that s tuden ts are e n 
titled to be taught, and s tuden ts have a 
responsib i l i ty to l ea rn , " sa id T rus tee T e d 
S tockmar , " T h e burden res ts on both 
faculty and s t u d e n t s , " sa id Leaver , 

Spiking 

T h e general ly a c c e p t e d definit ion of 
sp ik ing , is gett ing help f rom another stu
dent on a difficult h o m e w o r k ass ign 
ment. A b u s e s c r e e p in w h e n s tuden ts 
make a " c o l d s p i k e " — c o p y i n g s o m e 
o n e ' s h o m e w o r k , w i thou t ac tua l l y 
work ing the p rob lems in an effort to 
unders tand the ass ignment . 

T h e s tuden ts po in ted out that sp ik ing , 
co ld sp ik ing , and cheat ing usually take 
p lace w h e n the h o m e w o r k b e c o m e s an 

ove r load . S p i k e d c l a s s e s are usual ly 
ou ts ide a s tuden t ' s major d isc ip l ine. 

S t u d e n t s and t r u s t e e s eventua l ly 
a g r e e d that s tuden ts s tudy ing together 
c a n be a learning e x p e r i e n c e . C o l d spik
ing and cheat ing are s imply se l f -des t ruc
t ive. 

S e v e r a l ideas e m e r g e d from the c o n 
f e r e n c e . T h e s tuden ts s u g g e s t e d that 
facul ty clarify whether col laborat ion on 
h o m e w o r k ass ignmen ts w a s accep t 
ab le . The s tuden ts a lso s u g g e s t e d that 
M i n e s re -examine the Hono r C o d e and 
e m p h a s i z e pro fess iona l e th ics . P r e s i 
dent M c B r i d e s u g g e s t e d that the faculty 
c o n s i d e r in s o m e c o u r s e s a pol icy of 
" n o credi t on homework , but no final 
g rade without all h o m e w o r k turned in , " 
he sa id , 

A number of other top ics and i s s u e s 
c a m e up for d i s c u s s i o n ; e th ics , re
s e a r c h and deve lopment , s t r ess man
agement , situation seminars , e n e r g y 
and mineral pol icy formulat ion and the 
quest ion of how to de f ine quality e d u c a 
t ion. 

It all bo i led d o w n to three ques t i ons 
for C o i o r a d o S c h o o l of M i n e s , H o w will 
C S M find the ba lance b e t w e e n techn ica l 
c o m p e t e n c e and the mature wel l -be ing 
of the who le p e r s o n ? H o w can C S M 
k e e p up the p r e s s u r e on s tuden ts that 
p r o d u c e s g o o d eng inee rs , ye t help s tu

den ts deal with the dest ruc t ive a s p e c t s 
of that p ressu re? 

What expec ta t i ons must M i n e s fulfill, 
in o rder for the n e w f inancial plan to be 
j udged a s u c c e s s ? 

A s po inted out by J o h n W e l l e s , v i ce -
pres ident for planning and deve lopmen t , 
the new f inancial plan m a k e s the trus
t e e s respons ib le for p roduc ing quality 
educa t ion at M i n e s , set t ing and keep ing 
the tuit ion, all on a trial bas is f rom the 
Jo int Budge t Commi t t ee of the Sta te 
L e g i s l a t u r e , F a i l u r e t o m e e t 
expec ta t i ons of the J B C , t rus tees , stu
den t s and parents , faculty and adminis
trat ion, alumni and industry means 
failure of the plan and risk of cons ide r 
able damage to M i n e s itself, W e l l e s 
no ted . 

M o s t of the expec ta t ions revo lved 
around def ini t ions of high-quali ty pro
g rams , t eache rs , s tuden ts and e d u c a 
t ion. Sa id T rus tee J im Wi lson , "I think 
that w e have a very spec ia l respons ib i l 
ity to ref ine our unders tand ing of the in
gred ien ts in this educat iona l e x c e l l e n c e 
that ex is ts at this c a m p u s and in that pro
c e s s to aggress i ve l y sho re up the w e a k 
s p o t s , and c lear ly there are s o m e . W e 
can ' t a s s u m e the meaning of e x c e l 
l e n c e . W e ' v e got to sha rpen our under
s t and ing . " 

—mm— 
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A 31-YEAR RECORD OF 
EXPERIENCE IN SOLVING PROBLEMS 
FOR THE MINERALS INDUSTRY... 

Our full-time staff of 180 people is 
skilled in getting practical ansv^ers 
to minerals and energy problems. 
The odds are very good that, if you 
need assistance on any problem 
involving minerals, energy or the 
environment, CSMRI can provide it. 

C5mR 
Colorado School of Mines Research Institute 

P!ease call or" wrile Business Development Office 

CStiflRI 'P .O . Box 112, Golden, Cotorado80401 •303/279-2581 
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From preliminary study to final plant 
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of your plant requirements with our 
one source responsibility. There Is 

customer satisfaction in the results of our 
long and broad experience with plants 

completed on schedule and operating to 
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Field Erection 
Plant Operation 

p.o.Boxsaes • D E N V E R . C O L O . 8 0 2 1 7 • P H O N E ( 3 0 3 ) 7 5 8 - 1 1 2 2 

aiumni update 

Santiago lirteaga as 
1920 student 

'20 Santiago Urteaga, E.M., recently sent a 
few pictures to siiare memories of his time at 
Mines. Now 87 years old, he resides in Mon
terrey, Mexico. 

'40 Walter E. Heinrichs, Geol.E., attended 
his 40th reunion during Commencement 
festivities at the School last May. Walter, a 
valued friend of C S M A A , stopped by the 
Alumni office during his visit. 

'42 Ward O'Malley, E.M., wishes to pass 
on this note to his classmates: "Chuck 
Fogarty stopped by Golden, Tipperary with 
his wife and friends last week. The Fogarty 
clan used to own north Tipperary about 400 
years ago. There are stil! many Fogarty 
families near Thurles, the county seat." 

'43 William M. Aubrey, Jr., Met.E., has 
retired as chief metallurgist in the mining 
department of Bethlehem Steel Corporation 
after 3 2 years service. Aubrey published 
several technical papers and holds a number 
of patents dealing with minerals beneficia
tion. He was involved in the laboratory 
testing, plant design and start-up of benefici
ation installations in Mexico, Canada, Brazil, 
Chile, Sierra Leone, and Liberia, as well as 
the United States. Mr. and Mrs. Aubrey will 
continue to reside in Bethlehem, PA. 
Douglas Ball, P.E., served as Co-chairman of 
the Tar Sands Subcommittee during the mid
year meeting of the Interstate Oil Compact 
Commission held last June in Vail, Colorado. 
Thomas H. Cole, E.M., announces the for
mation of U C O Inc., a new company that will 
mine coal in Colorado, New Mexico, and 
Utah. The office is located in Denver. Robert 
P. Davison, Geol.E., is currently both a part
ner in The Telluride Times and counsel for 
Holland and Hart, 

JACK E. EBEL '71 
STEPHEN A. GRATON 

GRATTON & EBEL 
A T T O R N E Y S A T L A W 
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800 1 Sth St. 
Golden, CO 80401 (303) 893-1233 
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'48 Dean F. Thorpe, Met.E., is currently a 
Corporate Projects Manager for Madison 

Dan E. Nisley 

Industries, Inc, in Highland Park, N J . Dan 
Nisley, Geol.E., has been promoted to 
manager of onshore exploration for Conoco 
Inc 's North American petroieum operations. 
He was formerly manager of operations-
southern division in the North American 
exploration department. George W. Bachen, 
Geol.E., is now a consultant for the First 
Energy Corporation of Mississippi, 

'50 James S. Hastings, Geol.E. and MSc. 
Geol. '58, has joined the Gulf Mineral Re
sources Co . in Denver as manager of urani
um exploration for the Guif Oil Corporation 
division. He was formerly vice president for 
minerals with Coastal Corporation. Howard 
W. Leaf, Geop.E., has moved to the Penta
gon in Washington, DC, as Inspector Gener
al, U S A F , from Kirtland Air Force Base, New 
Mexico, where he was head of the opera
tional test organization. 

'52 Don Adams, P .E., is president of 
Petroleum Operations Inc, He is former proj
ect engineer for Completion Technology, 
C o . John P. Lockridge, Geol.E., was 

Paul M . H o p k i n s , ' 39 

Registered Professional Erigineer and 
Land Surveyor 

Mining Geologist and Engineer 

2222 Arapahoe Street P.O. Box 403 
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convention general chairman and master of 
ceremonies for the American Association of 
Petroieum Geologists Awards Luncheon held 
June 9 in Denver. Henry Kissinger was fea
tured speaker of the convention, largest 
event in A A P G ' s history. Robert L. Burch, 
Geol.E., who was formerly vice president-
natural resources group for Banner Petrol
eum Corporation, is now executive vice 
president of the same company, Roger A. 
Hitchins, II, E.M., has retired as plant 
superintendent, Van Dyke plant, Kaiser 
Aluminum and Chemicai C o , 

'53 Willis Leon Dotson, Met.E., is currently 
plant superintendent for Minas San Cristobal 
in El Salvador, but has been filling in as acting 
manager since August, 1979 , James R. 
Bingel, Geop.E., is a process engineer for 
United States Steel, Texas Uranium Opera
tions. He was formerly with Minntac Concen
trator as a metallurgist. 

'54 Philip H. Halstead, Geol.E., formerly 
exploration manager with Statoil in Norway, is 
now a geoiogist/geophysicist for Halstead 
Exptoration Inc., in Goiden. Donald 0. 
Rausch, E.M., DSc. '59 and Medalist '7S, 
has been promoted from executive vice 
president of Western Nuclear inc. to presi
dent and chief executive officer of the same 
company. 

'55 Harry M. Conger, E.M., was quoted in 
an article on the rise and fall of gold and silver 
prices in the June 9 issue of F O R B E S maga
zine. Conger, president of Homestake Min
ing, said about the future of the market, "We 
think the long-term trend for gold and silver 
prices will rise equal to or faster than infla
tion," Frank K. Gibbs, Geol.E., has been 
e lec ted v ice president-explorat ion for 
Coseka Resources (U.S.A.) Limited, Denver, 
Gibbs, who joined Coseka in 1978 as an ex
ploration manager, will be in charge of ail ex
ploration activit ies. Robert J. Hohne, 
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Robert J. Hohne 

Geol.E., has been named vice president, gas 
supply, for Southern California Gas Co . He 
was formerly with Pacific Lighting Service 
and Supply Co . as an economic analysis 
manager. 

'56 H. Boyd Moreland, E.M., has opened a 
practice in all phases of petroleum engineer
ing with emphasis on reservoir engineering, 
oil and gas property evaluation, reserve esti
mating and auditing, and individual well pro
ducing problems. He is located in Casper, 
Wyoming. WMIiam C. Penttila, Geol.E., is 
now chief geologist for Weeks Petroleum 
LTD. in Westport, CT . Robert N. Schnepfe, 
Geol.E., formerly senior geophysicist for 
Conoco Inc. in Denver, has been promoted 
to Director of Geophysics for that company, 

'57 Robert L. Stansbury, P.R.E., who was 
formerly manager of materials for information 
Handling Services, is now vice president-
manufacturing for Gates and Sons, Inc. Nor
man E. Goldstein, Geol.E., is group leader 
for al! Lawrence Berkeley Laboratory's geo
thermal projects including exploration tech-
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nology, reservoir engineering, energy con
version technology and environmental re
search. He was nominated for 1980-81 

Norman E. Goldstein 

executive committee vice president of the 
international Society of Exploration Geophy
sicists. 

'58 Richard W. Volk, P.E., has combined 
his engineering experience with a degree in 
law from the University of Denver, to become 
president and chief executive officer of 
Energy Reserves Group in Wichita, Kansas. 
He explained in the April 1 9 8 0 issue of The 
University of Denver News, "Although I was 
one of the youngest applicants, the board felt 
1 could handle the position. The company had 
engineering and legal problems, so I guess 
they thought I was the one best qualified." 
Three years after Volk assumed leadership, 
the company was out of trouble." 

'60 Thomas M. Carroll, P.E., was promoted 
by the Denver-based Worldwide Energy Cor
poration from production engineer to mana
ger of U.S. production and drilling. 

George Rath bun 

'61 George R. Rathbun, Geol.E., has been 
appointed director of coal resources for 
Phelps Dodge Corporation. He will be eval
uating the company's coal properties for 
mining potential. Joseph F. Fisher, E.M., 
formerly consulting engineer for James A. 
Hamilton, Inc., is now general manager for 
Northland Gold Dredging, Inc. George S. 

G. H. Bryant, '53 

Consulting Services for Coal 
and Uranium 

40 Inverness Drive East 
Englewood, CO 80110 

(303) 773-3322 

Dennison, E.M., has joined Hazen Research, 
Inc. as senior project engineer. His concern 
is process engineering associated with the 
metallurgical and chemicai industries. 

'62 Allan G. Provost, E.M., presented a 
technical paper on shaft sinking and tunnel
ing during a Mining Technical Exchange 
Seminar in Beijing, China, last June. Provost 
said of the exchange. 'Th is may lead to a 
considerable amount of trade between our 
mining industry and China's. The Chinese are 
very interested in technologies and products 
that may be used to develop their vast natural 
resources." John D. MacFadyen, Met.E., 
project manager at Bendy Engineering Co , , 
has been elected chairman of the St. Louis 
section of the Society of Mining Engineers of 
the American Institute of Mining, Metallurgi
cal and Petroleum Engineers. Thomas C. 
Aude, E.M., of Pipeline Systems Incorpor
ated, will be one of two instructors at a Sep
tember seminar on slurry pipeline hydraulics 
and design for coal and mineral ore. Charles 
W. Downing, P.R.E., has been named proj
ect engineer for Rio Grande Oil Shale Co . ' s 
demonstration of the Lurgi-Ruhrgas surface 
oil shale report, 

'64 Vernon A. Isaacs, P.E., formerly execu
tive manager-acquisitions, is now vice presi
dent-property acquisitions for Petro-Lewis 
Corporation. 

'65 Allen C. Randle, P.R.E., has been pro
moted to vice president, oil shale operations, 
Union Oil of Caiifornia. He was a process 
engineer for the same company, prior to this. 

'66 Charles Ju-Wu Han, MSc.Min., has be
come senior staff mineral analyst for Exxon 
Minerals International in Texas. He was for
merly with Phelps Dodge Corporation as sen
ior financial analyst. 

'67 John J. Antony, GeoLE., is manager for 
Denison Mines U.S. Inc. based in Denver. 
Garry Nollen, P.E., formerly an operation 
engineer for Altex Oil, is now an engineer for 
Dyco Petroleum Corporation, 

'68 Ramon S. Pizarro, MSc.Met., is cur
rently in Manila, Philippines working for Atlas 
Consolidated Mining and Development Cor
poration, and hopes " 1 9 8 0 turns out to be a 
successful year for all miners around the 
wodd. " Jack R. McClellan, P.E., has been 
appointed operations superintendent, Ore
gon Basin, for Marathon Oil Company. He 
was formerly operations engineer in the An
chorage production division of Marathon. 
Robert L. Pearson, Geop.E., was the fea
tured speaker at the Denver Coal Club meet
ing in June. Pearson is administrator-environ
mental affarrs for the Publ ic Serv ice 
Company of Colorado. 

'69 Mike Richardson, Geol.E., is now mine 
evaluation engineer for Climax Western 
Operations in Black Hawk, Colorado, Robert 
J. Duerloo, E.M., is general manager for 
Spring Creek Coal C o , in Wyoming. Craig 
Earl Moore, Geol.E., has been appointed 
chief geophysicist for Trinity Resources, Inc. 
in Houston, Texas. 
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'70 Terry J. Laverty, E.M., has transferred 
to Houston, Texas as operations staff engi
neer for Exxon. He was previously located in 
Wyoming as surface mine superintendent at 
the Highland Uranium mine. Thomas A. 
Sladek, MSc.CPR and PhD.CPR '71, has 
been named Director of the Energy Division 
at the Colorado School of Mines Research 
Institute. He has been with C S M R ! since 

Thomas A. Sladek 

1974 except for a one-year leave of ab
sence when he directed an oil shale study for 
the Congressional Office of Technology 
Assessment in Washington, D.C. Craig L. 
Garrett, BSc.lVlet., is currently manager, 
liquid-solids separation equipment, Denver 
equipment division, Joy Manufacturing Co. 

'71 Craig W. Moseley, BSc.CPR and 
MSc.CPR '73, is now process engineer for 
Gulf Mineral Resources Co. in Denver. 

'72 Skip Arnim, BSc.Pet., has moved from 
Singapore to Perth, Australia where he is 
senior engineer for Phillips Australian Oil 
Company. He visited the School in Golden 
while on vacation with his family. Guy T. 
McBride, Jr., Hon.Mem., was elected to the 
Texasgulf Board of Directors. Robert G. 
Cuffney, BSc.Geol. and MSc.Geol. '77, 
assigned to the Denver exploration head
quarters of Exxon Minerals Company, USA, 
has been promoted to professional geologist 
for his work in uranium exploration. 

Terry L. Grap 

'73 Terry L. Grap, BSc.Met., has been 
named district sales manager-aggregate in
dustry for the Process Machinery Division of 
Rexnord Inc. in Atlanta, Ga. He was formerly 
sales engineer for ihe Denver Equipment 
Division of Joy Manufactunng C o , Richard A. 
VanHorn, E.M., is mining engineer-explora
tion and resource deveiopment for Union 
Carbide Corporation. Thomas K. Tulk, 
BSc.Math, MSc.Math '74 and PhD.Min. 

Econ. '78, formedy manager-operations re
search for Stearns-Rogers Inc., is now direc
tor-resource assessment and development 
for the Council of Energy Tribes. John B. 
Place, Hon.Mem. and Hon.D.Engr., is now 
president of Crocker National Bank in San 
Francisco, California. 

'74 Richard G. LaPrairie, BSc.Min., is 
currently a mine engineer for Noranda Mining 
Inc.-Ontario Project in Park City, Utah. 

'75 Matthew A. Thiel, II, BSc.Mln., formerly 
mine engineer with National Potash Co . , is 
now project coordinator of the Ertsberg East 
Expansion at Freeport Indonesia's Copper 
Operations in Irian Jaya, Indonesia, William 
R. Reitze, BSc.Mln., has been appointed 
senior mine operating engineer at U.S. 
Steel 's Somerset Coal Mine. He has been 
with U.S. Steel since his graduation. James 
R. Perry, BSc.Mln., has moved from Freeport 
Phosphate Rock Co . as a mineral engineer to 
Schlumberger Well Services as a field engi
neer. Todd Rounding, BSc.Pet., has been 
promoted from petroleum engineer-senior 
grade to senior engineer for Amoco in Den
ver. Roland A. Connors, MSc.Geol., for
merly of Group Seven, is now a geologist for 
Barringer Research, Inc. in Golden. 

'77 Deborah R. Miles, MSc.Geop., for
merly a geophysicist with Chevron U.S.A. , is 
now self-employed as a geophysical consul
tant in Boulder, Colorado. Lynn M. Murphy, 
BSc.CPR, is now a petroieum engineer for 
United Bank of Denver. Murphy was pre
viously with Amoco Production Company as 
a petroleum engineer. Paul D. Schiefelbein, 
BSc.CPR, who was formeriy with Procter & 
Gambfe as a staff research engineer, is now 
a process engineer for Gulf Oil Chemicals 
Co . John C. Patton, BSc.Min., is currently 
senior mining engineer for the Salt River Proj
ect in Phoenix, Arizona. The project is a 
political subdivision of the State of Arizona, 
providing electric power and energy to more 
than 3 0 0 , 0 0 0 residential, commercial, in
dustrial and agricultural retail customers in 
the greater Phoenix metropolitan area and 
several mining customers in portions of East 
Cent ra l A r i zona . Kevin D. Norman, 
BSc.Phy., formerly with Bear Mt. Think Corp. 

as a consultant, is now in California as a con
sultant to Aero Power Systems Inc. 

'78 Frederick N. Williams, BSc. Phy., re
cently left Combustion Engineering for a new 
position as shift technical advisor at Yankee 
Atomic Electric Co . ' s Yankee-Rowe Nuclear 
Power Plant in Rowe, Mass. Joseph Kuchin
ski, BSc.CPR, is with Phiilips Petroleum Co . 
as a process engineer. He has been with 
Phillips since his graduation. John J. Button, 
BSc.Geop., formerly a geophysicist with 
Texaco Inc., has moved to Amoco Produc
tion Co . as a petroleum geophysicist. Daniel 
E. Lowe, BSc .Geo l . . Is a reservoir engineer 
for Husky Oil Co . He was a petroleum 
engineer for U ,S .G .S . Conservation Division. 
George E. Newman, BSc.Mln., is senior 
bus iness coordinator for Pet ro-Lewis 
Corporation in Denver. 

'79 John A. Falk, BSc.Geol., has moved 
from Duval Mining to Ideal Cement as an 
exploration geoiogist. Eloise Montoya Nel
son, BSc.Met., is currently involved in a train
ing program at Inspiration Consolidated 
Copper Company. Carole Ann Johnson, 
BSc.CPR, has become an engineer for Atlan
tic Richfield in Twiley Park, IL. Timothy L. 
Hoops, BSc.Geol., formerly with Cities Ser
vice is now employed by Amoco Production 
Co . Thomas F. Buchholz, BSc.Min., is now 
a mine superintendent for Martin-Trost Asso
ciates. He was with Moiycorp as a produc
tion foreman. 

'80 Norman D. Hinman, MSc.CPR, has 
been employed by Gates Rubber Co . as a 
forecast coordinator. William R. Micale, 
BSc.Pet., has joined Tenneco Oil Exploration 
and Production as a production engineer in 
the Rocky Mountain Division in Denver. 
RusseM C. Fontaine, BSc.Geol., is tem
porarily located in Michigan as the lead 
geotechnicai engineer for the epoxy injection 
program at Victoria Dam. 
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T h e Gyrasphere 1900 is built to be b ig i n min ing. 
T h a t ' s b e c a u s e t h e T e l s m i t h G y r a ' ^ ~ 
s p h e r e 1 9 0 0 c o n e c r u s h e r is j u s t r i g h t 
f o r t o d a y ' s m i n i n g . W i t h t h e s i z e , 
c a p a c i t y a n d s t a m i n a y o u n e e d t o d a y . ; 

T h e 1 9 0 0 o u t p e r f o r m s 7 ' c r u s h e r s . 
T a k e s f e e d to 16 -3 /4 ! ' D e l i v e r s n o m i n a l 
p r o d u c t s as s m a i l a s 3 / 8 " O n j u s t 3 0 0 
or 4 0 0 . h p . W i t h m a n y d e s i g n a d v a n c e s 
a n d s t a n d a r d f e a t u r e s s o m e o t h e r s 
d o n ' t e v e n o f f e r a s o p t i o n s . I n c l u d i n g : 
All - ro l ler -bear ing design: c u t s f r i c t i o n , 
b o o s t s e f f i c i e n c y , t o o u t p r o d u c e 7 ' 
c r u s h e r s . 

C r u s h i n g c h a m b e r : c o m p u t e r - d e 

s i g n e d to m a t c h : : y o u r s p e c i f i c c r u s h i n g , 
n e e d s e x a c t l y . - .^ef f ic ient ly . 
E a s y a c c e s s : u p p e r f r a m e l i f t s o f f 
q u i c k l y , e n a b l e s y o u t o r e p l a c e - m a n t l e 
w i t h h e a d in p l a c e . ; 
Lubr ica t ion ; p r e s s u r i z e d , t o a l l e s s e n 
t i a l p a r t s . W i t h s e l f - c o n t a i n e d rese rvo i r , 
e x t e r n a l p u m p a n d m o t o r . E x c l u s i v e 

T E L S M I T H 
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312-325-3222 

Cleveland 
216-531-3496 

Denver 
303-629-1541 
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I MACHjNERY GROUP 
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s e l f - d r a i n i n g c o u n t e r s h a f t b o x . O i l 
t e m p e r a t u r e a n d p r e s s u r e a l a r m s are= 

- b o t h s t a n d a r d . 
, ^ T h e , T e l s m i t h G y r a s p h e r e M o d e l -

" 1 9 0 0 . F o r - e x t r a - c o a r s e , s t a n d a r d . o r 
f i n e c r u s h i n g a r o u n d t h e c l o c k in h a r d , 
a b r a s i v e o r e . H i g h r e d u c t i o n o n l o w 
p o w e r . L o w , l o w c o s t p e r t o n . T o d a y ' s 
t o o l , for t o d a y ' s m i n i n g . N o m a t t e r h o w 
y o u b r e a k it d o w n . 

C o n t a c t y o u r n e a r e s t m i n i n g s a l e s 
o f f i c e , o r T e l s m i t h D i v i s i o n , B a r b e r -
G r e e n e C o m p a n y , P . O . B o x 7 2 3 , 5 3 2 E . 
C a p i t o l D r i v e , M i l w a u k e e , W ! 5 3 2 0 1 . 

Pittsburgh 
412-931-1755 

San Francisco 
415-589-0480 

Tucson 
602-747-3116 

C o l o n e l (Ret.) Will iam E . L e c k i e , M S c . 
M i n . 1 9 4 9 , has b e e n appo in ted E x e c u 
tive Di rector of the CSfv l Alumni A s s o c i a 
t ion, e f fect ive S e p t e m b e r 1. H e re
p laced G e o r g e W. Mi tchei i , J r . , ' 5 3 , 
w h o res igned to a c c e p t emp loyment in 
private industry. 

C o l o n e l L e c k i e is wel l k n o w n to the 
C S M communi ty through his work on 
c a m p u s as an A s s o c i a t e P r o f e s s o r in 
the Mining Depar tment and many admin
istrative posi t ions. H e has w o r k e d a s 
assis tant to the V i ce -P res i den t , A c a 
d e m i c Af fa i rs, ass is tant to the Pres iden t , 
and , for more than 1 2 yea rs , d i rector of 
cont inu ing educat ion for the S c h o o l . 

Pr ior to this emp loyment at C S M , 
L e c k i e s e r v e d 2 6 yea rs in the U . S . 
A rmy C o r p s of Eng inee rs . 

T h e new Execu t i ve Director will over
s e e the growing s e r v i c e s of the Alumni 
Assoc ia t i on o f f i ce , including cont inu ing 

Cot. William E. Leckle 

educa t i on ; p lacement ; r e c o r d s main
t e n a n c e ; alumni affairs and publ icat ion of 
the M I N E S M a g a z i n e . 

New Publications Associate 
te rned with E . D . S . Fede ra l Corpora t ion 
a s a techn ica l writer respons ib le for the 
c o m p a n y newsle t ter . 

During her co i i ege y e a r s , M r s . J o h n 
s o n w a s an act ive c a m p u s leader . S h e 
s e r v e d as pres ident of Mor tar B o a r d Na
tional Hono r S o c i e t y , h is tor ian/reporter 
for Z e t a Tau A lpha soror i ty , senator in 
the s tudent government , and c a m p u s 
coord ina tor for the R e d C r o s s , 

S h e is a m e m b e r of K a p p a Tau A lpha , 
an h o n o r a r y j o u r n a l i s m f ra te rn i t y . 
W o m e n in Min ing , and B u s i n e s s and 
P ro fess iona l Adver t is ing Assoc ia t i on , 

Ka th leen B, J o h n s o n has jo ined the 
M I N E S M a g a z i n e staff as Pub l ica t ions 
A s s o c i a t e , 

A native of M issou r i , she is a 1 9 8 0 
U n i v e r s i t y of M i s s o u r i — J o u r n a l i s m 
S c h o o l graduate with an e m p h a s i s in ad 
vert is ing and wri t ing. In 1 9 7 9 , s h e in-
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With the se lec t i on of a cha i rman of the 
Nominat ing Commi t t ee by the B o a r d of 
D i rec to rs P r e s i d e n t e a c h year , a n e w 
p r o c e s s of se lec t i on beg ins for B o a r d 
m e m b e r s . T h e p r o c e s s is cha l leng ing , 
s o m e t i m e s frustrat ing and of ten interest
ing. It is immense ly important to the 
C S M Alumni A s s o c i a t i o n , provid ing a s it 
d o e s the leadersh ip for the organizat ion 
and guarantee ing cont inui ty of p rog rams 
and s e r v i c e s . 

T h r e e former B o a r d P r e s i d e n t s ; B o b 
B r a c e , Art M e y e r and Don C r a i g , have 
sha red s o m e imp ress i ons of their st ints 
as B o a r d m e m b e r s with M I N E S M a g a 
z ine . T h e y are c o n c e r n e d that the h igh 
quali ty of the B o a r d to date b e main
ta ined and that the m e m b e r s of the 
A s s o c i a t i o n have a g o o d work ing know l 
e d g e of h o w d i rec to rs and o f f i ce rs are 
c h o s e n . 

B o b B r a c e ' 4 9 , has this to s a y , "It is 
an enr ich ing pr iv i lege and honor to s e r v e 
the Alumni A s s o c i a t i o n in this manner . It 
is, h o w e v e r , in sp i te of the fact that w e 
number o v e r 9 , 0 0 0 living a lumni , not 
a lways e a s y to f ind t h o s e w h o are ab le 
to be cand ida tes for a B o a r d pos i t i on . " 
B r a c e points out that there a re three Di
rec to rs and four o f f i cers to b e e l e c t e d 
this year , w h o will beg in to s e r v e in 

DENVER WEST 
TRAVEL SERVICE 

Your Complete Service 
Travel Agents 

• Airline t ickets 
• Hotels 
• Tours 
• Cruises 
• Ca r Rentals 
• Packages 

Tickets Delivered 

No charge for our 
professional serv ices 

CALL OR VISIT US TODA Y 
1 7 2 6 C o l e Bou leva rd 

D e n v e r W e s t O f f i c e Park 2 7 7 - 1 2 1 2 
G o l d e n , C o l o r a d o 

Bill Long '69 John Peid '70 

J O H N A . - M A S E K ' 5 4 

B O X I B S a 

P R E S I D E N T 

C A S P E R , W Y aaoos 

Janua ry , 1 9 8 1 . H e has a lso m a d e avail
ab le t h o s e por t ions of the B y - l a w s of the 
A s s o c i a t i o n w h i c h app ly to the D i rec to rs 
a n d the o f f i ce rs . O n c e an a lumnus has 
b e e n e l e c t e d to the pos t of S e c r e t a r y to 
the B o a r d , the assumpt ion is made that 
this p e r s o n will con t inue to s e r v e , 
through the P r e s i d e n c y , T h e by - laws 
s tate: 

ARTICLE tl) 
Directors 

Section 1. The affairs and management of 
the Alumni Association are to be under the 
control of a Board of Directors ot eleven 
members consisting of the President, the 
Vice President, Secretary, and Treasurer of 
the Alumni Association, and seven other 
directors, who shall be elected to serve for 
three years. 

Section 2. The Board of Directors shal! 
have ful! power and authority under the Cer
tificate of Incorporation to do all acts and per
form all functions necessary to carry out the 
purposes for which the Alumni Association 
has been organized. It shal! review the Presi
dent's appointments to the standing and spe
cial committees. The Board shall adopt a 
policy for the Alumni Association to follow. It 
shal! be the final authority in determining what 
expenses the Alumni Association shall incur. 

Section 3 . The chairmen of all standing 
committees of the Alumni Association who 
are not elected members of the Board of 
Directors shall be advisory, nonvoting mem
bers of the Board of Directors, and they shall 
advise and assist the voting members of the 
Board of Directors in the conduct of the 
affairs of the Alumni Association. 

Section 4. The Board of Directors may, at 
its' discretion, appoint an assistant secretary 
and/or an assistant treasurer and may outline 
their duties. They shall be advisory, non
voting members of the Board of Directors. 

The Board of Directors shall have the 
power to select and hire an Executive Direc
tor from the membership of the Alumni Asso
ciation and fix his salary. 

The Board of Directors shall have the 
power to employ such help as needed to 
carry on the work of the Alumni Association. 

In no case can the Board of Directors employ 
or appoint anyone to serve for a longer 
period lhan until the next annua! meeting 
when a new Board of Directors is elected. 

Section 5. Any vacancies occurring during 
the year in any ot the elective offices shall be 
appointed by the President with the approval 
of the Board of Directors. Such appointee 
shal! serve only until his successor is elected 
at the next annual meeting. In case of a 
vacancy in the office of President, the Vice 
President shall become the President. 

ARTICLE tV 
Officers 

Section 1, The officers of the Alumni 
Association shall be a President, Vice Presi
dent, Secretary, and Treasurer, all of whom 
shall be active members of the Alumni Asso
ciation and shail be elected at the annual 
meeting for one year. All officers shall serve 
until their successors are elected and quali
fied according to the Bylaws. There shall also 
be an Executive Director selected and hired 
by the Board of Directors as provided in the 
Certificate of Incorporation. 

Section 2. The duties of the President shail 
be to preside at all meetings, announce busi
ness, put all motions, decide tie votes, 
appoint the members oi standing or special 
committees, make other appointments as 
provided in the Certificate of Incorporation, 
and be Chairman of the Board of Directors, 

Section 3 . The duties of the Vice President 
shall be that of the President in his absence 
or inability to act-

Section 4, The Secretary shall keep a rec
ord of the proceedings of the Alumni Asso
ciation and shall perform such other duties as 
may be assigned to him by the Board of Di
rectors. 

Section 5. The Treasurer shall have the 
responsibility for: Collecting all dues and ac
counting for ai! moneys, keeping a record of 
the finances of the Alumni Association, de
positing ail funds of the Alumni Association in 
a bank or other depositories to be chosen by 
the Board of Directors. The Treasurer shail 
authorize a yearly audit of the finances and 
report same to the Alumni Association at its 
annual meeting. He shal! be Chairman of the 
Budget and Finance Committee. 

C R U D E O I L T R A D I N G & 

T R A N S P O R T A T I O N 

• i run • 
i l i l 

We're A n Inst i tu t ion T o o ! 
Recognized as an institution in our field, GeoDa ta continues to provide the 

talents and data involved in petroleum and mineral deposit discoveries, 
GeoDa ta represents over 1500 man-years o f knowledge, experience and 

service in the petroleum expioration industry on a world-wide basis. 

Exp lo ra t i on Programs 
Geo logy — G e o p h y s i c a l In ie rp re la l ion 
Se ismic C r e w s 
Da la P rocess ing 

E O ^ A T A 

(91H) 584-3366 P. O . B o x 3476 21 1 South Cheyenne T u l s a , O k l a h o m a 74101 

Se i sm ic L i b r a r y 
D a l a Brokerage 

In ie rna l iona l Fac i l i t i es and Serv ices 
D a l a S lorage and Management 

Te lex 49-94-30 
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ARTICLE V 
Election of Officers and Directors 

Section 1. The nominating committee shall 
canvass the membership and place in nomi
nation one or more candidates for each elec
tive office of the Aiumni Association. 

Section 2. Ballots containing the names of 
the candidates placed in nomination by the 
Nominating Commitfee shail as far as pos
sible be mailed to each active member of the 
Alumni Association at least 30 days before 
the date set for the Annual Meeting. Each 
ballot, after it has been properly voted, shall 
be placed in a sealed envelope to be opened 
only by the tellers, who shall be appointed by 
the President with the approval of the Board 
of Directors. The tellers shall count the 
ballots and shall certify as the elected offi
cers, the candidates who have received a 
majority of the votes cast for each office. In 
case of a tie vote, the outgoing Board of Di
rectors shal! cast a vote to decide the elec
tion. 

Don C r a i g , ' 4 8 , has set forth s o m e 
cr i ter ia for cand ida tes wh ich ref lects his 
e x p e r i e n c e over his tenure with the 
A s s o c i a t i o n . C ra ig and B race both se rve 
as C S M A A representa t ives o n the C S M 
Foundat ion Board of D i rec tors , as past 
p res iden ts of the Assoc ia t i on . C ra ig 
fee ls that the a lumnus w h o w i s h e s to be 
a cand ida te for the B o a r d and poss ib l y 
later for an o f f ice shou ld have a genu ine 

c o n c e r n for maintaining and advanc ing 
the quality and reputat ion of the S c h o o l 
of M i n e s graduates . H e s a y s , " T h e 
B o a r d rep resen ts ali of the g raduates of 
M i n e s , w h o are sca t te red throughout 
the wor ld , are e n g a g e d in many di f ferent 
o c c u p a t i o n s and e m b r a c e a w ide range 
of a g e s . 1 be l ieve that there is great 
s t rength in reasonab le divers i ty . P ro 
spec t i ve B o a r d m e m b e r s wou id f ind 
helpful s u c h ski l ls as the ability to read 
and unders tand f inancial s ta tements ; ex
p e r i e n c e in managemen t and pe rsonne l 
re lat ions; organizat ional sk i l ls ; a g o o d 
work ing k n o w l e d g e of i nves tments— 
and a g o o d ser tse of humor ! " 

T h e s e s ta tements are re in fo rced by 
Art M e y e r , ' 5 0 , w h o points out that an 
a lumnus, planning to s tay o n the Board 
through a d i rectorate and a s an of f icer , 
shou ld k e e p in mind that he is ded ica t ing 
a port ion of his t ime for s e v e n yea rs to 
the Alumni A s s o c i a t i o n . A c c o r d i n g to 
M e y e r , " M o s t of us feel that w e have 
ga ined f rom graduat ing f rom C S M , and 
wou ld like to rec ip roca te by aiding the 
Alumni Assoc ia t i on and the S c h o o l , 
B o a r d m e m b e r s n e e d not be f rom only 
the Denve r a rea—peop le f rom all o v e r 
the count ry can be involved and partici
pa te . " H e points out that the rewards of 
se rv ing on the Board justify the expend i 
tures of t ime, effort and m o n e y invo lved. 

" A s s o c i a t i n g with o ld f r iends, making 
n e w o n e s , the great fee l ings of a c c o m 
p l i shments , and l e s s o n s learned f rom 
fai lures make the effort wor thwhi le , t 
be l ieve in the old a d a g e , ' Y o u get out 
what y o u put in, ' " he s a y s . " A s a past 
P res iden t of the Alumni A s s o c i a t i o n , I 
fee l a s though 1 am a m e m b e r of a very 
elite g r o u p . " 

B r a c e is de te rmined to recruit a s late 
of compe ten t , commi t ted cand ida tes for 
the ensu ing year . T o this e n d , he u rges 
ail aiumni in terested in serv ing the A s s o 
ciat ion to con tac t the C S M A A Nomina 
ting Commi t t ee , ca re of the C S M A A 
o f f i ce . G o l d e n . Commi t tee pe rsonne l to 
ass is t the B o a r d , and cand ida tes for 
d i rec to rs and o f f i cers will be g iven eve ry 
cons ide ra t ion . The bal lots for vot ing on 
t hese peop le will a c c o m p a n y your 
m e m b e r s h i p r e n e w a l . If there are 
m e m b e r s o f t he A s s o c i a t i o n , a 
requ i rement for holding o f f i ce , w h o feel 
that they want a vo i ce in the future of the 
Alumni p rog rams for the next severa l 
yea rs , o r if a n y o n e has k n o w l e d g e of a 
potent ial cand ida te , p l ease do let you r 
Assoc ia t i on o f f i cers and the commi t tee 
know as s o o n as poss ib le . Your part ici
pat ion in e a c h a s p e c t of the Assoc ia t i on 
is the key to making it work . 

—mm— 

WATERSAVER LINERS 
s o l v e s e e p a g e p r o b l e m s ! 

WATERSAVER Liners are used 
throughout the world by engineers and 
contractors to control and stop seepage. 
We offer you many years of experience in 
liner selection and fabrication — backed 
by the most qualified technical staff In 
the industry. 

Whatever your project, WATERSAVER 
has the liner to meet your requirements. 
Large inventory, fast delivery. Installation 
supervision available. 

Call or write for free liner data! 

WATERSAVER COMPANY, INC. 
P.O. Box 16465 • Denver, Colo. 80216 

(303)623-4111 

CALL TOLL FREE: 800-525.2424 
TWX 910-931-0433 

EST 1948 

BRINE PONDS - POTABLE WATER RESERVOIRS - SEWAGE 
LAGOONS - CANALS - NUCLEAR POWER PLANT COOLING 
PONDS AND CANALS - DECORATIVE LAKES -POL STORAGE 
LINERS - TAILINGS PONDS - IRRIGATION HOLDING PONDS 
and many other applications^ 
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COLORADO SCHOOL OF MINES 
HOMECOMING 1980 

Friday-Saturday, October 24-25, 1980 

Schedule of Events 

FRIDAY, OCTOBER 24 
Ail Day— Alumni Registration 

Noon Introduction of Queen 8 Beast Candidates 
Noon * * Quarterbacit Club Luncheon— 

The speaf^er will be a wel! known Colorado 
Sports personality 

2 :00 p.m. Campus tours—for interested alumni 
4 :00 p.m. Student Chicken Dinner & Entertainment 

(Alumni welcome) 
6 :30 p.m. * "Alumni Cocktail P a r t y - C A S H BAR 
6 :50 p.m. Noise parade, featuring the IViines Band 

(Alumni welcome to participate) 
7 :00 p.m. Pep Rally & Team Introductions 

(Alumni welcome to participate) 
7 :45 p.m. "A l l -A lumn i Banquet—spouses & guests 

welcome—A brief program with Coach Marv 
Kay, ' 63 , introducing the football captains. The 
reunion classes of 1960 , 1965 & 1970 will 
hold their class gatherings at this banquet. 

SATURDAY, OCTOBER 25 

10 :00 a.m. Homecoming Parade 
11:1 5-12:45 * * Alumni Luncheon—Immediately after 

parade—FEATURING Alumni Beer Chugging 
contest. 

Kick-Off—IViines vs. Western New Ivlexico 
University 

Alumni Homecoming Recept ion—CASH BAR 
(Immediately after the game) 

Fraternity Dinners—Alumni invited 
Student Homecoming Dance—Aiumni invited 

1:00 p.m. 

4 :00 p.m. 

6 :00 p.m. 
8:00 p.m. 

Alumni Office 
Guggenheim Steps 
Green Center 

Start—Green Center 
To be announced 

Holiday Inn West 
Green Center 

Meyer Commons 

Holiday Inn West 

Downtown Golden 
Integral Club 

(Student Center) 

Brooks Field 

Fireplace Lounge 

Prat Houses 
Friedhoff Hall 

* ' Reservations should be made in advance by completing the form below and returning it with 
your check, payable to the C S M Aiumni Association. We ask your cooperation in making 
advance reservations. 

Still in the Running 
O n Satu rday , J u n e 7 , 1 9 8 0 , J a c k 

P a r d e e , E . M . ' 3 6 , s u c c e s s f u l l y 
d e f e n d e d his o v e r - 6 0 div is ion title in the 
fourth L e R o y Bearman Memor ia l Run 
he ld in A lbuque rque , N e w M e x i c o . 

"I d id better than 1 thought 1 w o u l d , " 
the 67 -yea r -o ld P a r d e e admi t ted. H e 
c o m p l e t e d the four-mile run in 2 7 min
u tes , 3 5 s e c o n d s . That w a s only s e v e n 
minutes beh ind the man w h o f in ished 
first overa l l . 

A ret i red mining eng inee r for the U . S . 
F o r e s t S e r v i c e , P a r d e e ran in high 
s c h o o l in G e o r g i a and at the C o l o r a d o 
S c h o o l of M i n e s , but s a y s he w a s 
" m e d i o c r e . " 

T w o d e c a d e s ago he d e c i d e d to take 
up running in earnest . H e now runs four 
mi les a day, lifts we igh ts three t imes a 
w e e k , and r ides an 18-mi le b i cyc le tour 
of A lbuque rque severa l d a y s a w e e k . 

W h e n a s k e d if he thought of running 
marathons, P a r d e e rep l ied , " W h e n e v e r 1 
get that kind of urge, I just lie d o w n 
awhi le and wait for it to go a w a y . " 

Iniernalional Petroleum Operat ions Management 
! 0 7 1 S o . Arbutus St . — Lakewood, Colorado 8 0 2 2 8 

FLOYD L. STEWART '43 
Registered Petroleum Engineer 

Drilling and Producing 

Operat ions Supervision 

Teleptione: 

( 3 0 3 1 9 8 5 - 0 8 6 7 

Jerry R. Bergeson & Assoc. 

Petroleum Consultants 

Completions, Evaluations, 
Log Analysis, Reservoir Studies 

1301 Arapatioe, Ste. 105 
Golden, CO 80401 

303: 279-6908 

R E S E R V A T I O N S 
HOMECOMING — 1980 

Complete and mail this form today to be sure you get in on all the events. 

Name 

Address 

Phone _ Spouse Guests 

No. of Tickets Total 

Quarterback Ciub Luncheon, Friday 

Aiumni Banquet, Friday {CASH BAR) 

Alumni Luncheon, Saturday 

. Football Game, Saturday 

$ 4 .00 ea. 

$1 1.50 ea. 

' $ 4 .00 ea. 

' $ 3.00 ea. 

TOTAL =. 

Enclose Your Check (made to C S M Aiumni Association) and This Form and Mail Today: 

C S M Alumni Association, Golden, C O 80401—(303) 279 -0300 , ext. 2 2 9 0 . 

Woodward' Clyde 

Consultants 

Consulting Engineers, Geologists and 
Environmental Scientists 

Geotechnicai 

Engineering 

Geophysical 

Hydrologic and Geohydrologic 

Mining Engineering 

Mineral Evaluation 

Multidisciplinary Environmental 

2909 West Seventh Avenue 
Denver, Colorado (303) 573-7882 

And Other Principal Cities 
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under the ''M'' 

WHO ARE THESE MEN? 

* i"* - 1 

Underground at Homestake Mines, Lead. South Dakota in 1932—the engineers from CSM! 
We've identified Professors Signer, Carpenter and Underwood. Any help we can get on the 
others? 

Hereford New Humanities Head 

Coal Mining 
Institute 

C o l o r a d o S c h o o l of M i n e s ' Dean of 
S tuden t s , Dr. M i c h a e l S . Ny i kos , part ici
pa ted recent ly in the 7 5 t h Annual R o c k y 
Mounta in C o a l Min ing Institute, he ld 
J u n e 3 0 and Ju ly 1 in Vai l , C o l o r a d o . 
N y i k o s ' talk f o c u s e d on what C S M is 
chang ing in its cur r icu lum, to meet the 
chang ing n e e d s of the mining industry. 

T h e theme of the insti tute's program 
w a s "So lu t i ons to P r o b l e m s . " A m o n g 
the top ics w e r e Fede ra l regulatory poli
c i e s and impacts , markets for W e s t e r n 
c o a l , O S M permitt ing p rob lems , coa l 
t ransportat ion, coa l l iquif ication in S o u t h 
A f r i ca and more . 

C S M g r a d u a t e s w e r e p rom inen t 
a m o n g the 3 0 0 to 4 0 0 part ic ipants at 
the institute. E d Z io l kowsk i , ' 5 3 , v i ce -
pres ident of Ene rgy Deve lopmen t C o m 
pany, w a s e l e c t e d the n e w pres iden t of 
the institute. T h o m a s Y o u n g , ' 5 2 , of 
W y o m i n g Fue l C o m p a n y , w a s one of the 
program cha i rmen . 

New Coalition 
Director 

Dr. Robert Trent, a member of Ihe Mining 
Department staff at the Colorado School of 
Mines, has been elected to the Board of 
Directors of the Coalition for Responsible 
Mining Law. 

In a move to expand the board from 17 to 
21 members, Trent was one of four newly 
elected directors. 

The Coalition is a non-profit organization 
established in 1979 . It was founded to pro
vide information on the General Mining Law 
and attempts to revise the Law. 

T h e new H e a d of the Depar tment and 
P r o f e s s o r of Humani t ies and Soc ia l 
S c i e n c e s at the C o l o r a d o S c h o o l of 
M i n e s is Dr. Graham He re fo rd . 

At this summer ' s T r u s t e e s ' Con fe r 
e n c e at K e y s t o n e , Here fo rd d e s c r i b e d 
his role as the depar tment h e a d : "I hope 
to es tab l ish a br idge of unders tand ing 
b e t w e e n Humani t ies and the other 
depa r tmen ts . In part icular, a s this 
c o n f e r e n c e has pointed out, s tuden ts 
and faculty n e e d to b e aware that the 
c o n c e p t s found in Humani t ies can be 
very usefu l in the pro fess iona l , ou ts ide 
w o r l d . " 

Dr. Here fo rd ea rned his d e g r e e s at 
the Universi ty of Virginia. They inc lude 
C h e m i c a l Eng ineer ing , a B .A . in Eng l i sh , 
Graduate Engl ish and a P h . D . in Ph i loso
phy. H e has held pro fessor ia l pos i t ions 
at the Universi ty of Virginia f rom 1 9 5 1 
to the present . A P r o f e s s o r of Humani 
t ies s ince 1 9 6 9 , he cha i red the Divis ion 
of Humani t ies from 1 9 7 4 to 1 9 7 8 . 

Dr, Here fo rd s e r v e d a s dean and c o n 
sultant to the Federa l Execu t i ve Institute 
in Charlot tesvi l le whi le on leave f rom the 

Univers i ty of Virginia dur ing 1 9 6 9 -
1 9 7 1 . 

Aga in on leave, Here fo rd has , from 
1 9 7 8 to the present , been Pro jec t Of
f icer for the E P A C o a l T e c h n o l o g y 
A s s e s s m e n t G r o u p at R e s e a r c h Tr iangle 
Park in North Caro l ina , A s a consul tant , 
he has c o n d u c t e d seminars on s c i e n c e , 
techno logy and publ ic pol icy with the 
Wash ing ton Pub l ic Affairs C e n t e r of the 
Univers i ty of Sou thern Cal i forn ia. 

A c c o r d i n g to Dr. Muel ler , C S M v ice-
pres ident for a c a d e m i c affairs, Dr. 
Here fo rd has b e e n e n g a g e d in cur r icu
lum and faculty deve lopment in an inter
discip l inary sett ing tor over two d e c 
a d e s . "Th rough the Univers i ty of Virginia 
S c h o o l of Eng ineer ing , w h i c h has long 
had a program to teach commun ica t ions 
ski l ls to eng ineer ing s tudents , he (Here
ford) has been deep ly involved in de 
signing and teach ing c o u r s e s in c o m 
municat ions s ince 1 9 5 1 , " sa id Muel ler . 

Dr. Here fo rd and his wi fe, Deborah 
M e a d e , will live in G o l d e n with their two 
c h i l d r e n — L e o n o r e , a g e s i x , a n d 
J e s s i c a , age one . 

If you have any items dating back to 
1880 which could belong in an early 
assayors or mineralogists office, the 
Mines Museum wants them. 

Since the Museum was recognized as 
early as 1880 in the Mines Catalog, 
1980-81 has been set as their Centen
nial Celebration. The Museum staff wilt be 
exhibiting an early assayors and miner
alogists office complete with all the "tools 
of the trade"—gold scale, books, molds, 
weights, microscopes, l e t t e r s . . . . 

Any information regarding such items 
should be directed to the Museum so that 
they may prepare Ihe exhibit and special 
open house to be held in May during 
commencemenl. 

The first contribution, a gold bullion bal
ance and some assayers molds, came 
from Charies 0 . Parker. E .M. 1923, 
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Frank R. Lee 

J a m e s C . W i l s o n , p res ident of the 
board of d i rec to rs of the C o l o r a d o 
S c h o o l of M i n e s Founda t ion , Inc., 
a n n o u n c e d recen t l y the appo in tment of 
Frank R. L e e as ch ief execu t i ve o f f i cer 
of the C S M Founda t ion . 

T h e task of the foundat ion is to 
d e v e l o p private gift suppor t for the so le 
benef i t of the C o l o r a d o S c h o o l of M i n e s 
and to manage and adminis ter b e q u e s t s 
and endow/ments . Cur ren t ly , the founda
tion is e n g a g e d in an initial ten-year , 
$ 6 3 . 5 million deve iopment program for 
the C o l o r a d o S c h o o l of M i n e s w\th $ 2 5 
miltion ra ised s i n c e 1 9 7 7 . 

A c c o r d i n g to Wi l son , the n e e d to 
obtain private funds for s tudent f inancial 

Marshall C. Crouch NI,'67 
GEOLOGICAL ENGINEER 

Teleptione 
( 3 0 3 ) 9 8 5 - 7 9 1 2 

1111 So . Independence Ct, 
Lakewood, Colo. 8 0 2 2 6 

Colorcido Mineral fSrolsers 

Roy Kirkman 
Geol.E. 196G. MSc. Min Econ. 1976 
Protesslonal Appraiser P.O. 50x3271 
Agent Boulder, CO B0307 
(303) 4gS'3285 (303)447-1410 

a id , capi ta l cons t ruc t ion and endow/ed 
p r o f e s s o r s h i p s has r e a c h e d a n e w level 
of u r g e n c y . 

" M i n e s is expe r i enc ing a su rge of ex
p a n s i o n , " W i l son sa id , " f ue l ed by the 
wor ldw ide e n e r g y c r is is and our o w n 
e n e r g y n e e d s in the W e s t . T o maintain 
s tandards of quali ty educa t i on , the 
s c h o o l ' s boa rd of t rus tees has drama
tically i n c r e a s e d the leve ls of in-state 
and out-of-state tuit ion. A t the s a m e 
t ime, the t rus tees fee l duty and honor 
b o u n d to k e e p the s c h o o l ' s d o o r s o p e n 
to qual i f ied s tuden ts f rom middle and 
lower i n c o m e level fami l ies. A s a resul t , 
the C S M Foundat ion has under taken the 
task of rais ing more m o n e y for scho lar 
s h i p s , grants and loans than w e ' v e ever 
a t tempted b e f o r e . " 

Pr ior to last D e c e m b e r , F rank R, L e e 
s e r v e d the Independen t P e t r o l e u m 
A s s o c i a t i o n of Mounta in S ta tes as 
execu t i ve d i rec tor for four-and-a-half 
yea rs . In that t ime, he brought the or
ganizat ion f rom its infancy to a member 
sh ip of over 1 , 1 0 0 f irms in 11 s ta tes . 
T h e organizat ion is n o w o n e of the most 
r e s p e c t e d regional oil and g a s a s s o c i a 
t ions in the nat ion, no ted W i l s o n . 

M r . L e e has b e e n managemen t c o n 
sultant for a var iety of e n e r g y c o m p a n i e s 
with government relat ions p rob lems . 

H e has s e r v e d in Wash ing ton , D . C , 
on two o c c a s i o n s : initially a s p r e s s s e c 
re tary to S e n a t o r P e t e r Domin i ck 
(R"Co lo ) f rom 1 9 6 3 to 1 9 6 7 , and sub 
sequen t l y as administrat ive ass is tant to 
t h e n - C o n g r e s s m a n Wil l iam Armst rong 
(R-Co lo ) , 

" T h e nat ion, C o l o r a d o and the C o l o 
rado S c h o o l of M i n e s all have spec ia l 
n e e d s re la ted to the e n e r g y c r i s is . It is 
essen t ia l that the C S M Founda t ion be in 
the s t ronges t poss ib le f inancial s t a n c e 
to help the s c h o o l train the y o u n g minds 
that s e e k so lu t ions to our e n e r g y prob
lems . S p e a k i n g for the Foundat ion 
board of d i rec to rs , 1 fee l that Frank L e e ' s 
spec ia l ta lents in managemen t , gove rn 
ment work , and publ ic affairs will great ly 
cont r ibute to that g o a l , " sa id W i l son , 

will p rov ide a s s i s t a n c e to the giving 
p rogram. 

New Foundation 
Staff 

C o l o r a d o S c h o o l of M i n e s Founda t ion , 
Inc., has appo in ted two n e w staff m e m 
b e r s to ass is t wi th S T E . T h e appoint
men ts w e r e a n n o u n c e d by Wii i iam K. 
C o o r s , cha i rman of T h e R e s o u r c e F u n d 
and p res iden t of C S M B o a r d of Trust
e e s . 

N a m e d to d i rect major and annual 
giv ing p rog rams w a s Norman J . " J a y " 
L a n g e , J r . , O x f o r d , O h i o . David Smi th -
Garbet t , Sai t Lake C i t y , U tah , will d i rect 
publ icat ions and grant deve lopmen t , and 

Norman J. Lange 

Lange has s e r v e d in var ious fund-
raising pos i t ions at the Univers i ty of 
C h i c a g o , V a s s a r C o l l e g e , the M e d i c a l 
C o l l e g e of W i s c o n s i n (Mi lwaukee) , and 
D e a c o n e s s Hosp i ta l (St. Lou is ) . M o s t re
cent ly he w a s campa ign manager for 
Miami Univers i ty (Ohio), w h e r e he 
d i rec ted the Univers i ty 's G o a l s for E n 
r ichment fund raising effort. H e he lped 
cons t ruc t and wri te a plan for the Univer
sity of C h i c a g o ' s recen t $ 2 8 0 million 
capi ta ! campa ign , serv ing as primary 
staff o f f icer for the C h i c a g o Cha l l enge 
F u n d and the C o m m o d i t y P r o g r a m . H e 
is a graduate of the Univers i ty of Mary 
land, C o l l e g e Park . 

David Smith-Garbett 

Smi th-Garbet t has held editorial and 
institutional advancemen t pos i t ions at 
the Univers i ty of Iowa Founda t ion , Iowa 
C i t y , and at G l a s s b o r o (New J e r s e y ) 
Sta te C o l l e g e . T h e w inner of numerous 
commun ica t i ons awards , he has s e r v e d 
as an editorial and d e s i g n consul tant and 
w a s a publ icat ions edi tor wi th Atlantic 
R ich f ie ld Hanford C o m p a n y , a subs id i 
ary of At lant ic Richf ie ld C o m p a n y . H e is 
a graduate of the Univers i ty of Utah, 
ho lds an M A f rom the Univers i ty of Iowa, 
and is author of a novel about si lver 
mining and a 19 th cen tu ry mining town. 

T h e R e s o u r c e F u n d of C o l o r a d o 
S c h o o l of M i n e s is a long- range, major 
deve lopmen t effort, the first phase of 
w h i c h s e e k s $ 6 3 . 5 mill ion in private 
suppor t . Lange and Smi th-Garbet t join 
E . R u s s e i l Whi te , d i rec tor of The 
R e s o u r c e F u n d , and C , W , L e e d s III, 
sec re ta ry of the C S M Founda t ion . 
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Roger Wescott 

Author , l inguist, anthropologis t , histor
ian, futurologist and the winner of the 
$ 6 4 , 0 0 0 Q u e s t i o n , R o g e r Wil l iams 
W e s c o t t will s e r v e as Pres ident ia l P ro 
f e s s o r of H u m a n i t i e s an.d S o c i a l 

S c i e n c e s at the C o l o r a d o S c h o o l of 
M i n e s dur ing the a c a d e m i c y e a r 
1 9 8 0 - 8 1 . T h e pos t is f i nanced by a 
grant to C S M from the A M A X F o u n d a 
t ion, Inc. 

W e s c o t t has over 3 0 0 publ ica t ions, 
3 0 of wh ich are b o o k s , inc iuding the 
s i n g l y - a u t h o r e d Divine Animal: An 
Exploration of Human Potentiality, Funk 
and Wagna l l s , 1 9 6 9 ; and the c o - a u 
tho red Language Origins, L i n s t o c k 
P r e s s , 1 9 7 4 , 

W e s c o t t , born in Ph i lade lph ia in 1 9 2 5 , 
g radua ted s u m m a c u m laude a n d first in 
his c l a s s f rom Pr ince ton in 1 9 4 5 , Af ter 
he rece i ved his P h . D , in L ingu is t ics 
there in 1 9 4 8 , he held a R h o d e s S c h o l 
arsh ip at O x f o r d . 

Af ter ex tens ive anthropo log ica l and 
l inguist ic f ie ldwork in Niger ia , W e s c o t t 
f o u n d e d and d i rec ted the Afr ican Lan
g u a g e P r o g r a m at M i c h i g a n S ta te 
Univers i ty , 

S i n c e 1 9 6 6 , W e s c o t t has b e e n P r o 
f e s s o r of L ingu is t ics in the Humani t ies 
Div is ion of the Graduate S c h o o l and P ro 
f e s s o r of An th ropo logy in the Soc ia l 

S c i e n c e Divis ion of the C o l l e g e of L iber
al A r ts at Drew Univers i ty in M a d i s o n , 
N e w J e r s e y . H e f o u n d e d D r e w ' s A n 
thropo logy Depar tment and cha i red it 
until 1 9 7 8 . 

A man of w ide- rang ing in terests, W e s 
cot t s e r v e s as co-ed i to r to the per iodi 
ca ls of Kronos, Futurics, Forum Linguis-
ticum and the North American Journal of 
Geology. H e a lso s e r v e s as a regular re
v iewer for Science magaz ine . 

A c c o r d i n g to the s e a r c h commi t tee , 
h e a d e d by C S M Pres iden t G u y T. 
M c B r i d e , W e s c o t t w a s appo in ted P r e s i 
dent ia l P r o f e s s o r b a s e d o n the fo l lowing 
cr i ter ia: 

That W e s c o t t has m a d e a so l id 
a c h i e v e m e n t in a r e c o g n i z e d d isc ip l ine 
(L inguist ics) ; 

That he has found signi f icant ach ieve 
ment in a l inked d isc ip l ine (Anthropol 
ogy) ; 

That he has the ability to st imulate s tu
den t s ; 

A n d that he has the ability to c o n d u c t a 
wide- rang ing p rogram of intel lectual a c 
tivity. 

In addi t ion to all the new f a c e s of 
f r eshmen and transfer s tuden ts this fall, 
there will be new f a c e s among the ranks 
of facul ty and administrat ion at the C o l o 
rado S c h o o l of M i n e s this fall. 

Gail P. Klocl<, Ass is tan t P r o f e s s o r of 
P h y s i c a l Educa t ion and Ath le t ics , will be 
the n e w w o m e n ' s c o a c h and instructor, 
K l o c k ea rned her B . S . f rom the C o l o 
rado Sta te Univers i ty and her M . S . P . E . 
f rom the Univers i ty of Nor thern Caro l ina , 
G r e e n s b o r o , In the past eight yea rs , s h e 
has c o a c h e d and taught in the M a d i s o n , 
WI, Pub l i c S c h o o l s ; W a k e Fo res t Un i 
vers i ty ; Spr ingf ie ld C o l l e g e ; and B rown 
Univers i ty . 

Baki Yarar, A s s o c i a t e P r o f e s s o r of 
Meta l lurgy, ea rned his B . S . and M . S . 
f rom the M idd le Eas t Techn i ca l Univer
si ty in Anka ra , Turkey , and his P h . D . and 
D.I .C, f rom the Un ivers i t y , of L o n d o n , 
Eng land , H e has taught at the Univers i ty 
of Diyarbakir , the A c a d e m y of Eng ineer 
ing in Esk iseh i r , the Midd le Eas t T e c h 
nical Univers i ty in Ankara and the Un i 
vers i ty of Brit ish Co lumb ia . Yarar is a 
native of Tu rkey . 

hAartin R. Rice, Ad junct P r o f e s s o r in 
Humani t ies as C o n d u c t o r of the G l e e 
C l u b , hails f rom the Ote ro M u s i c A s s o 
ciat ion in A lamogordo , N e w M e x i c o . H e 
bas s e r v e d as creat ive arts program dir
ec to r at G e o r g e Wil l iams C o l l e g e and 
d i rector of chora l mus ic at Rooseve l t 
Un ivers i ty . 

Kathleen H. Ochs, Ass is tant P r o f e s 

s o r of Humani t ies and Soc ia l S c i e n c e s , 
e a r n e d her B . A . f rom the Un ivers i ty of 
O r e g o n , an M . A . T , f rom W e s l e y a n Un i 
vers i ty and an M , A . f rom the Un ivers i ty 
of Toron to , S h e has b e e n ac t ive in re
sea rch ing the history of s c i e n c e and 
techno logy , 

Gunther tJIrich Hoizer, Ass is tan t P ro 
f e s s o r of Chem is t r y and G e o c h e m i s t r y , 
e a r n e d h i s C h e m i c a l E n g i n e e r i n g 
d e g r e e f rom the A c a d e m y for C h e m i s t r y 
and P h y s i c s , Isny, G e r m a n y ; and his 
P h , D . in organ ic chemis t ry f rom the Un i 
vers i ty of H o u s t o n , w h e r e he has s e r v e d 
the past f ive ' years as R e s e a r c h A s s o 
c ia te Vis i t ing Ass is tan t P r o f e s s o r . 

Frank Victor Kowaiskl, Ass is tan t P ro 
f e s s o r of P h y s i c s , e a r n e d his B . S . in 
M a t h and P h y s i c s f rom the Univers i ty of 
P u g e t S o u n d and his P h . D . in P h y s i c s 
f rom Stanford Univers i ty , H e recen t l y 
s e r v e d as a r e s e a r c h assoc ia te at J I LA 
in Bou lde r . Pr ior to that, h e w a s a re
s e a r c h ass is tant at the S tan fo rd L inear 
Acce le ra to r and the A r a g o n n e Nat ional 
Lab . 

Frank Anthony James, Vis i t ing P r o f e s 
s o r of Chemis t r y and G e o c h e m i s t r y , 
ea rned his B , S , , M . E d , and P h . D . f rom 
the Univers i ty of G e o r g i a . H is teach ing 
dut ies have inc luded tours at the Univer
sity of N e w M e x i c o , W e s l e y a n C o l l e g e , 
Univers i ty of Denver , Aus t in C o l l e g e and 
M e r c e r Univers i ty . 

Anshumali Gangwar, A s s o c i a t e P ro 
f e s s o r of Minera l E c o n o m i c s , e a r n e d his 

Eng ineer ing S c i e n c e D e g r e e a l the 
Hen ry K r u m b S c h o o l of M i n e s , C o l u m 
bia Univers i ty , N . Y . H e has w o r k e d ex 
tens ive ly with F u e l & Minera l R e s o u r c e s , 
Inc., A s a r c o Inc, and A n a c o n d a . 

Jim S. Chung, P r o f e s s o r of B a s i c 
Eng inee r ing , e a r n e d his B , S . E . f rom 
S e o u l Nat ional Univers i ty , his M , S , f rom 
the Univers i ty of Cal i forn ia and his P h , D , 
f rom the Univers i ty of M i ch i gan . H e has 
w o r k e d ex tens ive ly for L o c k h e e d M & S 
C o , , E x x o n P roduc t i on and Naval Sh ip 
R. & D. C e n t e r . 

Carl Nelson Kallansrud, D i rec tor of 
R e s e a r c h Adminis t rat ion, e a r n e d his 
M , B , A . at the Univers i ty of D e n v e r and 
his B . S . f rom Mich igan T e c h . Fo r the 
past two yea rs , he has b e e n the C o n 
tracts Adminis t rator for C S M . 

Robert Joseph Hensley, Jr., Admis 
s i o n s C o u n s e l o r , ea rned his B . S , f rom 
the Un ivers i ty of Tu l sa , w h e r e he s e r v e d 
a s adm iss i ons c o u n s e l o r for the past 
two y e a r s . Pr ior to that, he w a s a t e c h 
n ica l repor t wri ter for Ar jay E n g i n e e n n g 
in T u l s a . 

AL SABITAY, '53 
Geophysicist 

Petroleum Exploration Consulting 

234 Great Eastern Hwy. 
Belmont, W.A. 6 1 0 4 Tel: 277 -9892 
Australia Telex: AA 9 3 9 8 5 
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Leave It To Leaver 

June Leaver 

In the past 1 0 7 yea rs , there has neve r 
b e e n a vi/oman's vo ice on the C o l o r a d o 
S c h o o l of M i n e s Board of T r u s t e e s . Ail 
that w\\\ c h a n g e this fai! vi/hen J u n e 
Leave r takes her sea t as the S tuden t 
T rus tee on the board . 

T h e fact that s h e will b e a non-vot ing 
board m e m b e r is not a ref lect ion of ram
pant male chauv in ism at C S M , s i nce the 
four male C S M student t rus tees before 
her couldn ' t vo te ei ther. It is , h o w e v e r , a 
ref lect ion that whi le still a minority on the 
M i n e s c a m p u s , the w o m a n eng ineer is 
here to stay. In s tudent e lec t ions he ld 
this spr ing , twenty-e ight pe rcen t or 5 
out of e igh teen s tudent o f f i ces w e r e 
w o n by w o m e n s tuden ts , yet w o m e n 
const i tu te only 1 6 % of the student 
populat ion. 

Leave r , 2 0 , is a junior, majoring in 
G e o l o g i c a l Eng inee r ing . A graduate of 

East High S c h o o l in Denver , Leave r 
didn't plan on coming to M i n e s , desp i te 
the fact that her family is d e e p l y involved 
in mining. "It just h a p p e n e d , " she 
g n n n e d . He r father, F r e d , runs his o w n 
geo log ica l explorat ion b u s i n e s s , whi le 
her mother , H e l e n is a metal lurgist for 
A M A X . T h e L e a v e r s make their home in 
P ine Junc t i on . 

" T h e who le i dea of having a s tudent 
t rus tee on the board is to prov ide a 
sound ing board for the t rus tees and ad 
ministration o n how the s tudent body 
might react to var ious p r o p o s a l s , " sa id 
Leave r . 

"I g u e s s I b e c a m e in teres ted in the 
posi t ion by work ing on a seminar that w e 
s tuden ts p r e s e n t e d to the t rus tees this 
summer , ca l led 'S tudent Life." I got in
vo lved b e c a u s e I've b e e n c o n c e r n e d 
abou t s tuden t - t eache r re la t ionsh ips . 
Be ing a s tudent t rus tee wou ld g ive me 
an oppor tuni ty to make my v iews 
k n o w n , " she sa id . 

T h o s e v i ews have g o n e through a 
number of c h a n g e s . "A f te r I ta lked to a 
number of facul ty m e m b e r s , I rea l ized 
that s o m e of the poor re lat ionships I've 
s e e n on this c a m p u s , have more than 
one s ide to t h e m , " Leave r no ted . 

"I'm n o l sure they' l l l ike every th ing 
they hear. I unders tand that this is a 
pretty unique effort w e and the t rus tees 
are making to unders tand e a c h other. 
F rom what I've b e e n told, no other 
s c h o o l in C o l o r a d o has eve r done th is , " 
s h e sa id . 

N o other s c h o o l in C o i o r a d o has eve r 
had a vot ing s tudent t rus tee, yet Board 
of T rus tees Pres iden t Wil l iam K. C o o r s 
recent ly e x p r e s s e d the sent iment that 
m a y b e a s tudent t rus tee shou ld have a 
vo te . "I don' t know h o w the other board 
m e m b e r s fee l , but I'd be comfor tab le 
about it," C o o r s sa id , referr ing to the 
pe r fo rmances of the past two student 
t r u s t e e s — S t e v e Rueh le and D o u g A a b . 
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CSM Graduate 
Student Awarded 
$8,000 Scholarship 

A Ph.D. candidate at the Colorado School 
of Mines in Golden, Bryan Anthony James, 
has been named the first recipient of the 
Brent D. Fuller Scholarship awarded by the 
Foundation of the international Society of 
Exploration Geophysicists (SEG). 

Bryan James 

The $ 8 , 0 0 0 scholarship, applicable to the 
1980-81 school year, was established as a 
memorial to the late Brent D. Fuller, a 
respected exploration geophysicist with 
Schlumberger-Doi l Research Center in 
Ridgefield, Conn, and an active member of 
the 13,000-member S E G , headquartered at 
Tulsa, Okla. 

S . C . Patterson, chairman of the S E G Foun
dation trustees, explained the purpose of the 
new Fuller S E G award is to support a grad
uate student in the field of nonseismic explor
ation geophysics. James' doctoral thesis is 
primarily concerned with the development of 
a numerical modeling technique called Sum
mary Representation and its application to 
geophysics. 

GUION & PEARSON, INC. 
EXPLORATION CONTRACTORS 
Geology / Geophysics / Management 
1064 BANNOCK ST., DENVER, CO 80204 

(303) 892-0737 
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Warren H. Yarroll, '34 
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Jake Jacobson '71 
Uranium Logging 

Mineral Exploration 
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Sep. 13—Colorado College 1 p.m. 
Sep. 20—at Southern Utah 1 p.m. 
Sep. 27—at Southern Colorado TBA 
Oct. 4—OPEN 
Oct. 11 —Mesa College 1 p.m. 
Oct. 18—at Western State 1 p.m. 
Oct. 25—Western New Mexico 1 p.m. 

(Homecoming) 
Nov. 1 —at Adams State 1 p.m. 
Nov. 8—at Ft. Lewis College 1 p.m. 
Nov. 15—New Mexico Highlands 1 p.m. 

F O O T B A L L P R O S P E C T U S 

T h e 1 9 8 0 O r e d i g g e r footbal l team 
has a hard act to fol low. The 1 9 7 9 
s q u a d went 6 and 4 for the s e a s o n , 5 
and 3 in the R o c k y Mounta in Ath let ic 
C o n f e r e n c e . Due to graduat ion, the M in 
e rs have lost most of their tough and 
c a n n y de fens ive s e c o n d a r y , and the 
pass ing talents of C h u c k VanA l l en , fifth 
in sco r i ng and 1 S th in total o f f ense in the 
N C A A , Divis ion II. 

H o w e v e r , the O r e d i g g e r s have two of 
the toughes t s c o r e r s in the c o n f e r e n c e 
c o m i n g back , a long with the bes t g roup 
of l i nebackers and o f fens ive l inemen in 
recen t memory . 

T h e top returning s c o r e r s for c o a c h 
Marv K a y are 6 ' 3 " , 2 0 0 lb. t ight-end 
T o m Ne tze l of Longmont and Mi t ch 
K n a p t o n , a 5 ' 1 1 " , 1 8 5 Ib. Y u m a run
ning back—bo th of w h o m have made the 
A l l - C o n f e r e n c e and All-Distr ict t eams in 
their co l leg ia te ca ree rs . 

Indeed, Knap ton has al ready es tab
l ished a firm hold on the O r e d i g g e r 
r eco rd book , with a ca reer rushing aver-

I • - - • 

This sign, aiong with two interpretive 
pedestals, was recently installed at the 
famous Georgetown train Overlook, on High
way 70, near the mountain towns of George
town and Silver Plume. Jointly sponsored by 
Women in Mining and the Colorado office of 
the Bureau of Land Management, it wel
comes visitors to the fascinating world of 
Colorado mining country. 
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age of 4 . 2 ya rds per car ry . Ali he n e e d s 
for the upcoming s e a s o n is 2 2 6 ya rds , 
to b reak the current ca ree r rushing rec
ord of 1 , 9 2 9 ya rds held by J im Tay lor 
s i n c e 1 9 7 0 . 

Ne tze l caught 4 2 p a s s e s last year for 
5 3 6 ya rds and two t o u c h d o w n s . H e 
a v e r a g e d 5 4 yards a g a m e and a lmost 
1 3 ya rds per car ry . 

T l i e O r e d i g g e r s ' e x p e n e n c e d c o r e of 
l i nebackers cons i s t of 6 ' 2 " , 1 9 5 Ib. 
T o m V a n d e r Ark; 5 ' 1 1 " , 1 8 5 lb, A rne 
B i r kness ; B ' O " , 2 0 2 lb. J o e Cava r ra ; 
and 6 ' 0 " , 1 7 8 lb. K e n Ker r ihard . 

The Ored igge r o f fens ive line will 
we igh in at an ave rage 2 2 0 pounds . T h e 
ve te rans at t rench warfare will inc lude 
B ' O " , 2 5 0 Ib, Kev in Hammer ly ; 5 ' 1 1 " , 
2 0 5 Ib, R o g e r O ' C o n n o r ; 5 ' 9 " , 2 0 5 ib, 
S t e v e S c h w a b ; 6 ' 3 " , 2 2 7 Ib. Tim 
A l b e r s ; 6 ' 0 " , 2 0 2 lb. S t e v e K e a r n e y ; 
6 ' 2 " , 2 1 5 lb. S c o t t T royer ; 6 ' 2 " , 2 0 0 
lb. Car l Smi th ; 6 ' 2 " , 2 2 5 lb. M ike 
T roye r ; 6 '1 " , 2 1 3 lb, Mark C o u s i n s ; 
6 '1 " , 1 9 5 Ib. Kei th Zmerz l ikar ; and 
6 ' 4 " , 1 9 0 Ib, J im B e r g a m o . 

A c c o r d i n g to K a y , the key to the 
1 9 8 0 s e a s o n will b e found in the quar

te rback posi t ion and in the de fens i ve 
s e c o n d a r y . Sen io r Mark Gill and s o p h o 
more M ike S c h e r r e r will vie for the quar
te rback job. Nei ther s a w m u c h exper i 
e n c e whi le C h u c k VanA l len w a s at the 
he lm. T h e ques t ion for K a y will be to 
c h o o s e b e t w e e n Gi l l 's maturity, o r the 
raw talent of Sche r re r , w h o p a s s e d for 
1 , 2 9 8 ya rds for G o l d e n H igh S c h o o l in 
1 9 7 8 . making him the top prep p a s s e r 
that year . 

Overa l l , the O r e d i g g e r s enter the 
1 9 8 0 s e a s o n w i t h 3 2 re tu rn ing 
le t termen, " O f t hose 3 2 , " sa id K a y , n o w 
In his twelf th yea r as head c o a c h , "n ine 
are o f fens ive starters and five are de fen 
s ive s tar ters . 

Of the recru i ts , the O r e d i g g e r s may 
enjoy a banner year . Thi r teen w e r e Al l-
C o n f e r e n c e p layers throughout C o l o 
rado, and three p layed in the 1 9 7 9 Al l-
S ta te game. 

"It is hard to tell what a f reshman can 
do for a team, regard less of what he did 
in high s c h o o l . We' l l have to s e e what 
s u m m e r did for a number of recru i ts and 
u p p e r c l a s s m e n , as w e go into fall prac
t ice and the s e a s o n itself," sa id K a y . 

PETROLEUM ENGINEERS 
The Southern Caiifornia Gas Company, the largest distributer 
of natural gas in the nation, has excellent career opportunities 
for individuals interested in reservior engineering and dril l ing. 

R E S E R V O I R E N G I N E E R 
The individual will provide staff expertise in general reservior 
engineering studies of underground storage fields owned and 
operated by the company. This will include doing material 
balance, water influx calculations, and basic geologic inter-
pertation of storage reserviors. Will develop and direct well 
testing; plan well spacing; plan monitor programs for detection 
and control of gas movement; and make recommendations 
for well drill ing and workover programs. The successful can
didate should have a BS or MS in Petroieum Engineering or 
equivalent. Knowledge of reservoir engineering and well drill ing 
is essential. One to two years related experience desirable. 

D R I L L I N G E N G I N E E R 
The responsibilities of this position include planning and 
executing the driliing of new wells and the remedial work 
required on existing wells. This involves establishing cost 
estimates, designing casting and well equipment, ordering 
materials, developing drill ing and remedial programs, obtain
ing necessary permits, preparing necessary notice to regulatory 
agencies and directing the work of drill ing and drill ing service 
crews. The successful candidate should have a degree in engine
ering and industry experience in dril l ing and workovers. 
Positions offer immediate responsibility, a rewarding future, 
an excellent benefit package and salary commensurate with 
experience and ability. Please send your resume and salary 
history to: 

Ms. V. Jones 
Professional Employment Representative 

Southern California 
Gas Company 
P.O. Box 3249 
Terminal Annex 
Los Angeles, CA. 90051 

Equal Opportunity Employer M/F 
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soooer 
1980 SOCCER SCHEDULE 

Sep. 15—REGIS COLLEGE 4 p.m. 
Sep. 20—WYOMING UNIVERSITY 1 p.m. 
Sep. 23—at Denver University 4 p.m. 
Sep. 25—BRIGHAM YOUNG 8 p.m. 

UNIVERSITY 
Sep. 28—at Colorado University 2 p.m. 
Oct 1 —at Metro State College 4 p.m. 
Oct. 6—DENVER UNIVERSITY 4 p.m. 
Oct 9—ROCKMONT COLLEGE 4 p.m. 
Oct. 12 -COLORADO COLLEGE 2 p.m. 
Oct. 15—at Air Force Academy 4 p.m. 
Oct. 18—at Colorado State 2 p.m. 

University 
Oct. 21 —at Rockmont College 4 p.m. 
Oct. 24—at Regis College 4 p.m. 
Oct. 26-UNIVERSITY OF 1 p.m. 

NORTHERN COLORADO 

* Capital letters denote tiome games 

1980 S O C C E R P R O G R A M 

This fall, the O r e d i g g e r s will b e p laying 
s o c c e r under a full-time c o a c h for the 
first t ime in the h istory of the s c h o o l , 
w h e n B o b P e a r s o n takes over for J o h n 
B e e r s — w h o has s t e p p e d d o w n after 
s e v e n y e a r s of s e r v i c e as vo lun teer 
c o a c h for the team. C o l o n e l B e e r s will 
still b e he lp ing with the p rogram, act ing 
a s announce r for our h o m e g a m e s . 

P e a r s o n g ree t s a predominate ly s o p h 
o m o r e and junior s q u a d this s e a s o n , a s 
n ine of the e l even returning le t termen 
are in t hose two c l a s s e s . T h e o ther two 
let termen are sen io r s J o r g e Lira and 
R a n d y El l is . Las t year , Lira w a s s e l e c t e d 
a s an a l l - con fe rence midf ie lder in the 

John R. (Jack) McMinn, '42 
P E T R O L E U M ENGINEER 

Operations and Management Consultant 

406-259-9304 
2707 13th Street West 
B i l l i ngs , M o n t . 59102 

R o c k y Mounta in Intercol legiate S o c c e r 
L e a g u e . A l s o , T o m Y o u n g w a s n a m e d to 
the R M I S L s e c o n d team as a d e f e n d e r in 
his f reshman s e a s o n . 

Th is year , the M i n e r s must d e v e l o p a 
sco r i ng threat in o rde r to b e s u c c e s s f u l 
in R M I S L compet i t i on , w h e r e the Ore -
d igge rs f in ished the 1 9 7 9 s e a s o n in 
seven th p l ace . It l ooks like last yea r ' s 
c o - c h a m p i o n s {Air F o r c e A c a d e m y and 
C o l o r a d o Co l l ege ) are the favor i tes 
again this s e a s o n , wi th D e n v e r Univer
sity and Me t ro Sta te C o l l e g e c l o s e 
beh ind . Wi th a s t ronger o f f e n s e , the 
M i n e r s will a d d their name to the list of 
c o n t e n d e r s in 1 9 8 0 . 

1979 Results 

* M i n e s 1, Me t ro Sta te 2 
* M i n e s 0 , R e g i s C o l l e g e 1 

M i n e s 3 , W y o m i n g Univ . 1 
M i n e s 1, C o l o r a d o Univ . 3 

* M i n e s 0 , Denve r Univ. 4 
M i n e s 3 , R o c k m o n t C o l l e g e 0 

* M i n e s 1, Ai r F o r c e A c a d e m y 5 

* M i n e s 2 , C o i o r a d o C o l l e g e 8 
* M i n e s 0 , Me t ro S ta te 1 
* M i n e s 0 , R e g i s C o l l e g e 0 
* M i n e s 0 , D e n v e r Univ. 4 . 

M i n e s 1, C o l o r a d o Univ. 3 
M i n e s 1, C o l o r a d o Sta te Univ. 3 
M i n e s 2 , Univ . of N o . C o l o r a d o 3 

RMISL Final Standings, 1979 Season 

C o l o r a d o C o l l e g e 4 1 1 
Air F o r c e A c a d e m y 4 1 1 
D e n v e r Univers i ty 4 2 0 
Me t ro Sta te C o l l e g e 4 2 0 
Br igham Y o u n g Univers i ty 2 3 0 
R e g i s C o l l e g e 1 5 0 
C o l o r a d o M i n e s 0 5 0 

Overa l l r e c o r d : 2 w i n s , 11 l o s s e s , 1 tie 

* C o n f e r e n c e game (home-and-home 

se r i es c o u n t e d a s o n e g a m e in con fer 

e n c e s tand ings , b a s e d on total s c o r e ) . 

Bob Pearson 

Our n e w S o c c e r c o a c h is n o w in his 
15 th yea r at M i n e s , H is c o a c h i n g 
a s s i g n m e n t s o v e r the y e a r s have 
inc luded Footba l l , Baske tba l l , T e n n i s , 
T rack , Baseba l l and S o c c e r . Th is year , 
in addi t ion to his S o c c e r du t ies , he will 
be the ass is tant Baske tba l l c o a c h and 
the Intramural Di rector . 

P e a r s o n is a Navy ve te ran of the 
K o r e a n e ra and a 1 9 5 9 graduate of 
M i n e s . A f te r a shor t t ime in eng ineer ing , 
he a s s u m e d the d i rec torsh ip of the G o l 
d e n Rec rea t i on Depar tment w h e n it 
o p e n e d in 1 9 6 1 , A s G o l d e n ' s recreat ion 
d i rec tor , he brought youth S o c c e r to the 
commun i t y in 1 9 6 1 . Th is p rogram has 
e x p a n d e d into the Tab le Mounta in 
S o c c e r assoc ia t i on , provid ing compe t i 
t ion for hund reds of a rea b o y s and gir ls. 
P e a r s o n a l so a c t e d as administrator for 
M i n e s ' 1 9 7 0 varsi ty t eam, w h i c h p laced 
third in the N C A A C o l l e g e Div is ion play
of fs in Fu l le r ton, Cal i forn ia. 

C R O S S C O U N T R Y P R O S P E C T U S 

T h e O r e d i g g e r harr iers had a rather 
d ismal yea r of it in 1 9 7 9 , w h e n they fin
i s h e d last in the R M A C . U n l e s s s o m e 
g o o d p rospec ts - s h o w up for training 
f rom the 1 9 8 0 f reshman c l a s s , the Ore -
d igge rs ho ld little h o p e for improvement , 
short of ma rked improvement in the 
returning le t termen. 

Re tu rn ing le t te rmen i nc lude T o m 
D o o l e y , D o u g Hugi l l , A n d y J o n e s and 
R a n d y V e r s a w . T h e s t ronges t runners 
f rom last s e a s o n , T o m Bruington and 
Dan Sc r i vne r , have c o m p l e t e d their eligi
bility or have g radua ted . 

Th is will be the last c o a c h i n g s e a s o n 
for C S M c ross - coun t r y c o a c h J o e 
Dav ies , w h o will retire at the end of the 
fall spo r t s s e a s o n . 

1980 C R O S S COUNTRY S C H E D U L E 

Sept. 13,11:00 a .m .—Wes te rn Sta te 
C o l l e g e Invitational at G u n n i s o n 

Sept. 20, 11:00 a . m . — C O L O R A D O 
S C H O O L O F M I N E S INV ITAT IONAL at 
G o l d e n 

Sept. 27, 11:00 a .m.—Univers i ty of 
S o u t h e r n C o l o r a d o Invitational at P u e b l o 

Oct. 4, 11:00 a .m.—Denver T rack 
C l u b Invitational, C i t y Park , Denve r 

Oct. 14, 10:00 a .m.—Univers i ty of 
N o r t h e r n C o l o r a d o Inv i ta t iona l at 
G r e e l e y 

Oct. 18, 10:00 a . m . — U . S . T rack and 
F ie ld Federa t ion at Bou lde r 

Oct. 25, 10:00 a.m.—Air F o r c e 
A c a d e m y Invitational at U S A F A c a d e m y 

Nov. 1, 11:00 a . m . — R M A C M E E T at 
G o l d e n 

* Capi ta l letters deno te home m e e t s 

CONTRACTOR SERVICES 
FOR THE 

Western Coal and 
Uranium Industry 

• stripping, Mining & Hauling 
« Reclamation & Haul Road Construction 
• Exploration Drilling, Probing, Coring 
• Geological & Mining Engineering 

Resource Exploration & IVIining, Inc. 
G, H. Bryant, Pres. '53 40 Inverness Drive East 

(303) 7 7 3 - 3 3 2 2 Englewood, Colo. 8011 2 
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1980 V O L L E Y B A L L ROSTER 

* M i che l l e Be l l , S o p h o m o r e , 5 ' 0 " , 
Pos i t i on—Set te r , f rom C o l o r a d o Spr ings 
(Doherty) 

* D e b b i e Bouv ie r , Junior , 5 ' 5 " , P o s i 
t ion—Set ter /Ut i l . , f rom Pueb lo (South) 

B r e n d a C r u m b , F r e s h m a n , 5 ' 6 " , 
Pos i t ion—Hi t ter , f rom Co lo rado Sp r i ngs 
(Palmer) 

J a n e t Esga r , F r e s h m a n , 5 ' 7 " , P o s i 
t ion—Hitter, f rom Wi ley 

Hol ly F in ian, F r e s h m a n , 5 ' 4 " , P o s i 
t ion—Set ter , f rom W a l d e n (North Park) 

* D e b b i e Gr ieb l ing , S o p h o m o r e , 5 ' 9 " , 
Pos i t ion—Hit ter , f rom E v e r g r e e n 

* Tammy M u h i c , Junior , 5 ' B " , Pos i t ion 
—Hit ter /Ut i l , , f rom P u e b l o (County) 

* S u e Schu l t e , Junior , 5 ' 8 " , P o s i 
t ion—Hit ter/Ut i l . , from Denve r (Mary-
crest ) 

* S a n d y Wh i te , S o p h o m o r e , 5 ' 7 " , 
P o s i t i o n — H i t t e r / U t i l , , f r o m A r v a d a 
(West) 

* Return ing Let ter Winners 

1980 V O L L E Y B A L L 

T h e 1 9 8 0 O r e d i g g e r vol leybal l team 
will feature more e x p e r i e n c e than e v e r 
be fo re , thanks to returning le t te rwomen. 
T h e s q u a d will be led by set ter M iche l l e 
Be l l , last y e a r ' s M V P and team m e m b e r 
of the R M A C A l l - C o n f e r e n c e s q u a d . 
Debb ie Gr iebl ing will return as a power 
ful hitter, whi le Tammy M u h i c , S u e 
Schu l t e , S a n d y Whi te and Debb ie B o u 
vier will a d d s t rength to both the net 
at tack and the back cour t d e f e n s e . 

T w o key p layers will not be back , 
Mar ie Uh ie has t ransferred to W y o m i n g , 
and M a r y M e a g h e r p lans to concen t ra te 
on basketba l l . 

B a s e d o n so l id e x p e r i e n c e , the real fu
ture of the vol leybal l team will d e p e n d on 
f reshman talent and the c o a c h i n g ski l ls 
of the n e w c o a c h , Gai l K lock , w h o has 
c o a c h e d w o m e n ' s teams at Spr ingf ie ld 
C o l l e g e , B r o w n and W a k e F o r e s t Un i 
vers i t ies . 

Last year , the O r e d i g g e r s w e r e 4 - 4 in 
the R M A C East Div is ion, and 7-1 0 over -
ail. 

ENVIROLOGIC SYSTEMS (NC. 
Environmental Consullanls to the Mineral Induslry 

Jim V Rouse ' 6 1 , V ice President 8 

General Manager 

John B, Ivey Curt is L. Amuedo 
(303)321-6057 

15S So. Madison St. Denver, Colo. B0209 

j juV FRANK VAN DOK, P .E . , '73 
"Viy CONSULTING ENGINEER 
OperationsResearch—Math—Statistics 

Quality Control—Management Science 
Industrial Engineering—Business Economics 
P.O, Box 15184 Telephone 
Lakewood, CO 8021 5 (303) 234-0244 

Sept. 16, C o i o r a d o W o m e n ' s C o l l e g e 
and C o l o r a d o C o l l e g e at C W C 

Sept. 26, 2:00 p.m.—Univers i ty of 
S o u t h e r n C o l o r a d o and A d a m s Sta te 
C o l l e g e at U S G 

Sept. 27, 5:00 p . m . — N E W M E X I C O 
H I G H L A N D S and M E S A C O L L E G E 

Sept. 30, at R e g i s C o l l e g e 
Oct. 4, at Me t ro Sta te C o l l e g e Tourna

ment 

Oct. 6, 5:00 p.m. & 8:00 p .m.—FT, 
H A Y S S T A T E C O L L E G E and C O L O 
R A D O W O M E N ' S C O L L E G E 

Oct. 10, at M e s a C o l l e g e 
Oct. 11, W e s t e r n Sta te C o i i e g e and 

Ft, L e w i s C o l l e g e at W S C 

Oct. 14, 7:00 p . m . — R E G I S C O L 
L E G E 

T h e w o m e n ' s athletic p rogram at 
M i n e s is now h e a d e d by Gai l K l o c k , 
Ass is tan t P r o f e s s o r of Phys i ca l . E d u c a 
t ion and Ath le t ics , K l o c k is a graduate of 
C o l o r a d o Sta te Univers i ty and e a r n e d 
her M S P E d e g r e e at the Univers i ty of 
North Caro l ina in G r e e n s b o r o . 

S i n c e that t ime, she has taught and 
c o a c h e d at B r o w n Univers i ty , Prov i -

Oct. 17, at N e w M e x i c o H igh lands 
Univers i ty 

Oct. 18, at W e s t e r n N e w M e x i c o Un i 
vers i ty 

Oct. 23, 7:00 p . m . — A D A M S S T A T E 
C O L L E G E 

Oct. 24, at C o l o r a d o C o l l e g e 
Oct. 25, Tournament 
Oct. 31, 5:00 p.m. & 8:30 p.m.— 

W E S T E R N N E W M E X I C O U N I V E R S I T Y 
and AIR F O R C E A C A D E M Y 

Nov. 4, 7:00 p . m . — U N I V E R S I T Y O F 
S O U T H E R N C O L O R A D O 

Nov. 8, R M A C P layo f f s (Eastern Divi
sion) 

Nov. 14, R e g i o n 7 Tournament 
Nov. 15, at R e g i s C o l l e g e 

d e n c e , R l ; Spr ingf ie ld C o l l e g e , Sp r ing 
f ie ld, M A ; W a k e F o r e s t Univers i ty , W in 
s t o n - S a l e m , N C ; and the M a d i s o n Pub l i c 
S c h o o l s , M a d i s o n , WI, 

W o m e n ' s ath let ics at C S M is still fairly 
n e w , but that won ' t be an unusua l s i tua
t ion for K l o c k , W a k e F o r e s t and B r o w n 
didn't have w o m e n ' s ath let ics until the 
late 6 0 ' s and ear ly 7 0 ' s . 

TITANIUM 
ENGINEERING — FABRICATION ^ 

MILL PRODUCTS 

Corrosion Resistant Equipment 
and materials for . . . . 

METALLURGICAL PROCESSING 
Anodes • Cathodes • Reactors • Shafts 

CHEMICAL PROCESSING 
Vessels • Exchangers • Piping 

POLLUTION CONTROL 
Scrubbers • Strippers 

Bob Kane '54 
^President 

Newell Orr '54 
Vice President J 

F r o m 

T I T R I M I U M 
I • I I M D U S T R I E S 
17 Industrial Road, Fairfield, N.J. 07006 
(201)227-5300 Telex 138-642 

FAIRFIELD, N.J. • FRACKVILLE, PA. 

MONTREAL, CANADA • SAO PAULO, BRAZIL 

Gail Klock New Women's Coach 
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NCAA Scholarship 
A Co lo rado S c h o o l of M i n e s graduate 

is the only athlete in Co lo rado to win the 
pres t ig ious National Co l leg ia te Athlet ic 
Assoc ia t i on Pos tg radua te Scho la rsh ip 
A w a r d , acco rd i ng to Wal ter B y e r s , 
N C A A e x e c u t i v e d i rec tor . S t e p h e n 
T h o m a s L o w e , a N C A A A l l -Amencan 
sw immer and 1 9 8 0 M i n e s graduate , will 
r ece i ve $ 2 , 0 0 0 for pos tgraduate s tudy 
at the universi ty of his c h o i c e . 

L o w e , 2 2 , earned a 3 . 6 4 2 g rade 
point ave rage and two bache lo r of s c i 
e n c e d e g r e e s — o n e in Minera l Eng ineer 
ing Ma themat i cs and the other in Minera l 
Eng ineer ing P h y s i c s , H e p lans to at tend 
Stanford Univers i ty in Cal i forn ia this fail, 
w h e r e he has a p h y s i c s r e s e a r c h ass i s -
tantship in the doc tora l p rogram. 

"I'm start ing out in high ene rgy 
p h y s i c s . I'll do a lot of wo rk at S L A C , the 
Stanford L inear Acce le ra to r C e n t e r , 
Th ings are really happen ing at S tgnford . 
T h e y just f in ished bui lding o n e of the 
wor id ' s fastest e n e r g y a c c e l e r a t o r s , " 
sa id L o w e . 

L o w e w a s nominated for the scho lar 
sh ip by his sw imming c o a c h at M i n e s , 
B o b M c C a n d l e s s . " S t e v e is the f inest 
sw immer I've s e e n in my 11 y e a r s at 
M i n e s . S t e v e w a s an A l l -Amer ican all 
four y e a r s . H e ho lds three s c h o o l rec 
o rds , a n c h o r e d the fastest 4 0 0 med ley 
relay team in the s c h o o l ' s history and 
has three R o c k y Mounta in Athlet ic C o n 
f e r e n c e r e c o r d s to boo t , " sa id the 
c o a c h , 

L o w e ' s r e c o r d s at C S M are the 5 0 
yard f reesty le in 2 1 . 6 ; 2 0 0 yard f ree
s ty le in 1 : 4 7 , 6 and the 1 0 0 yard f ree
sty le in 4 7 . 1 . H e a n c h o r e d the 4 0 0 
yard med ley relay with a t ime of 3 : 3 8 , 0 . 

"I th ink S t e v e p i c k e d S t a n f o r d 
b e c a u s e they ' re usually 1 0 y e a r s a h e a d 
of the p a c k . " sa id M c C a n d l e s s . " S t e v e 

has o n e of the mos t p ro found s e n s e s of 
cur ios i ty I've ever s e e n . H e ' s a lways 
b e e n that w a y , e v e n w h e n he w a s little. 
H is parents had to k ick him out of the 
h o u s e and away from the b o o k s . H e 
w o u n d up in sw imming and has b e e n a 
natural ever s i n c e , " 

L o w e is current ly work ing for the So la r 
Ene rgy R e s e a r c h Institute in G o l d e n . 
"I'm work ing in the p h y s i c s lab, f ocus ing 
on s i l icon purif ication p r o c e d u r e s that 
will he lp improve solar c e l l s , " sa id L o w e , 

Tlie Past 
3-21-1879—The Cent ra l C i t y Reg i s te r 

d o e s not like the law appropr iat ing 
$ 3 , 8 7 2 for the es tab l ishment of a 
s c h o o l of mines in connec t i on with Jar-
v is Hal l , at G o l d e n C i ty , It e v e n g o e s s o 
far as to dec la re it " a del iberate 
sw ind le . " A n d its only ob ject ion s o far as 
w e c a n make out is that the s c h o o l is not 
located in a mining town. Th is d o e s not 
s e e m to us a se r ious ob jec t ion . 

S tuden t s do not n e e d to go d o w n a 
shaft to learn all that is n e c e s s a r y about 
the s c i e n c e s of mining and metal lurgy, 
and if an inspec t ion of actual work in the 
mines wou ld be usefu l , it will b e but a 
p leasant trip to Cen t ra l , and a coup ie of 
d a y s there will t each them all there is 
pecul iar and important about it. 

T h e Reg is te r is on the w r o n g track this 
t ime. T h e s c h o o l of m ines is not in its 
incept ion , and will not b e in its resul ts , a 
sw ind le , but an institution of great bene 
fit to the ter r i tory .—r/ ie Rocky Mountain 
News. 

Reprinted witti permission, Colorado Transcript 
Special Buffalo Bills Days Edition. 

C S M Pres iden t Dr. G u y T. M c B r i d e 
has a n n o u n c e d the appointment of an 
A R C O p ro fesso r . The S c h o o l r ece i ved a 
$ 5 0 0 , 0 0 0 gift f rom the Atlantic R i c h 
f ield Foundat ion in 1 9 7 9 , the p u r p o s e 
of w h i c h w a s to fund an e n d o w e d A R C O 
P r o f e s s o r s h i p in Humani t ies and Soc ia l 
S c i e n c e s , as wel l as to fund a scholar 
ship program for non- res ident , under
graduate s tuden ts . 

Dr. J o s e p h D. S n e e d , former ly of the 
Ph i l osophy Depar tment in T h e State Uni
versi ty of N e w Y o r k at A lbany , is the 
newly -appo in ted ho lder of the A R C O 
Chai r . S n e e d , 4 2 . is a native of Durant. 
O k l a h o m a . H e ea rned a B .A . in p h y s i c s 
f rom R i c e Univers i ty , s u m m a c u m laude; 
a M . S . in p h y s i c s f rom the Univers i ty of 
Illinois; and his Doc to r of Ph i l osophy in 
ph i losophy f rom Stanford Univers i ty . 

T h e task se t for the A R C O fund and 
p ro fesso rsh ip is to rev ise the d i rec t ion, 
s t ructure and conten t of the humani t ies 
and soc ia l s c i e n c e s cur r icu lum, work ing 
with depar tmenta l facul ty. 

Dr, S n e e d has f o c u s e d m u c h of his 
ene rg i es on log ic , ph i losophica l founda
t ions of s c i e n c e , polit ical ph i losophy and 
the impact of s c i e n c e on modern soc i 
e ty . B a s e d on s u c h an interdiscipl inary 
b a c k g r o u n d , S n e e d wou ld ag ree with 
Dr. M c B r i d e ' s s ta tement that, " A n engi 
neer c o n c e r n e d only with numbers , and 
not human va lues—both his o w n or 
t hose of s o c i e t y - w i l l not be as ef fect ive 
an eng ineer as he c a n b e . Th is pro fes
so rsh ip s igni f ies a mutual unders tand ing 
on the part of the At lant ic Richf ie ld 
Foundat ion and the S c h o o l of M i n e s that 
outs tanding teach ing and scho la rsh ip in 
humani t ies and soc ia l s c i e n c e s are 
important in eng ineer ing e d u c a t i o n . " 

MINE DEVELOPMENT CONTRACTORS 

• Shaf t S ink ing 

Ra ise Bor ing 

S l o p e s & Tunne ls 

F r e e z i n g 

C o n c r e t e Lining 

MAIN OFFICE 
P.O. Box 6 5 4 8 , Evansville. IN 4771 2 (81 2) 426-2741 

DARRYL E. PIERCE 
D I V I S I O N E N G I N E E R - R O C K Y M T N . D I S T R I C T 

Petroleum Engineers, Inc. 
Lincoln Center Bldg. , Suite 1500 

1660 Lincoln St. 
Denver, Colorado 80264 

O F F I C E P H O N E 303/837-0132 

J. N ick Teets, Met , '67 

V i c e Presidenl 
John N. Teets, M i n , '15 
M . Wi lk inson , M e t . ' 1 3 

w 
PRECIOUS 
MtTALS 

The WILKINSON Company 
31011 Agoura Hd., Wesllake Village, CA 91316 

(213)889-0050 

Austra Resources Corporation 
PETROLEUM ENGINEERING SERVICES 

Reservoir Engineenng ttirough Operations 
l)nu);la.s B. Tippie, '68. "73 

Hersthel T. Vaiistin, "70 

6140 S. ELATI / LITTLETON. CO 80120 
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letters 
Dear George. 

lone and I wish to tell you again how much 
we enjoyed our commencement weekend in 
Golden. You. Dr. McBride. and your staffs 
truly put together a program we will never for
get and we thank you sincerely. 

1 only wish more members of tbe class had 
been able to attend, t strongly urge members 
of future " 5 0 year" c lasses to make a special 
effort to attend their reunions. 

Again, thank you for a great time. 
Sincerely, 
Robed N- Hastings. '30 

To The Denver Post: 

Over the past few years we have observed 
a subtle change in the environmental move
ment, with emphasis shifting more and more 
to the conservation of natural resources. This 
has seemed to broaden the base of the 
movement, for who couid reasonably oppose 
the principles of conservation? Like most 
such causes there are both beneficiaries and 
victims. We all benefit from a cleaner environ
ment, but we are all victimized by the ram
pant inflation heavily contributed to by the 
gross overkill now witnessed in almost all 
facets of environmentai conservation issues. 

Three recent events seem to emphasize 
the fact that not ail persons are enioying the 
same benefits or suffering the same pen
alties from the environmental and conserva
tion measures, indeed it appears that the 
leaders may be faring better than the rest of 
us. First we learned of John Denver's at
tempts to install oversized gasoline storage 
tanks on his properties near Aspen so that in 
the event of a fuel shortage he. at least, 
would not have to walk. More recently Rob
ert Redford was caught in the act of having 
his helicopter land in an off-limits mountain 
area so that he and his friends could ski in the 
pristine wilderness forbidden (by law as well 
as economics) to most people. Now we read 
that Jane Fonda was ticketed for driving 75 
mph in a 5 5 mph zone, certainly not the way 
to conserve fuel. 

While these acts can hardly be termed 
serious violations of law or proper conduct, 
they nevertheless are significant in the con
text that they were committed by persons 
who have been in the forefront of the envir
onmental and conservation movement, folk 
heroes if you will. What possesses these 
people to violate the rules that they would 
have the rest of us live by? Do they want us 
to preserve and conserve so that they will 
continue to have the resources to enioy their 
own examples of rather conspicuous con
sumption? Or are they finding that the degree 
of regulation that they fought for has become 
a bit constraining, or boring, or even a trifle 
meaningless? Whatever the reasons, let us 
hope that we see no more of this sort of thing 
for proper environmental concerns and good 
conservation practices are too important to 
be compromised by hypocrisy and greed 
among those who would be leaders. At least 
that is what John, Robert and Jane have 
been telling us all along, 

Russell L. Wood '49 
(Ed. Note: Ttie above letter, edited by The 
Denver Post, appears here in its entirety. 

the mines magazine * September 1980 

Dear Mrs. Petty. 

On behalf of the National Coal Board PR 
personnel who attended your presentation in 
Doncaster on Friday can 1 thank you for a 
thought-provoking contribution to our profes
sional meeting. 

As I mentioned in my remarks, your visit 
was not only interesting and useful in its own 
right but aiso acted as a catalyst, bringing 
together a group of peopie with interests in 
the public relations aspects of the mining 
industry in the North o! England who have 
never previously joined together as a group. 
Who knows what we have created here? 

We appreciated the time which you 
devoted to preparing and delivering your talk 
and hope that the remainder of your visit to 
Britain was as rewarding for you and for 
those whom you met. 

Yours sincerely, 

Fred Sanderson 
Regional Public Relations Officer 
Yorkshire. England 

Dear Ms. Petty, 

As a trans-Atlantic reader with more than a 
passing interest in mining industry publicity 
may I be allowed to "put in my ha'porth" to 
the search for a title for your interesting 
column. 

My suggestion is "Embers " -w i th the em
phasis on the "em" ; ' M ' for Mines and " e m " 
as a symbol of the printed word (assuming 
that you use the " e m " as a printer's measure 
in the United States?). 

There's a reflective quality about embers— 
as there often is to the considered editorial 
commentary. Embers are, after all, the dis
tillation of much heat and fury. They invite 
you to come closer and quietly consider after 
the flames of controversy have raged awhile. 
They glow with quiescent, spent energy. 

And yet they are capable of being fanned 
into life, to start new fires of thought and 
action—bushfires which, in the editorial con
text, can spread far beyond the confines of 
the printed page. 

Whether or not the choice appeals, may I 
wish continued strength to your pen and, to 
quote our Scottish neighbours, "Lang may 
your lum reek. " * 

Yours truly. 
Fred Sanderson 
Regional P .R.O. (Yorkshire) 
National Coal Board 

•Trans.: Long may your chimney smoke. 

Engineering and 
Equipment Service 

for Mines—Mills—Industrial Plants 
Engineering Consullants—Plant Layout 

Equipment Consultants—Design 

Pol lut ion Cont ro l Equ ipment 
and P u m p s , C r a n e s , F a n s 

Centr i fugal Exhaus te rs 

PATTEN ENGINEERING GO. 
1740 W. 13th Ave. Denver 80204 

573-5333 

Dear Mr. Pfeutze. 

Thanks for taking the time to fire a well-
deserved shot at "Mousey Dung" via your 
letter to the editor in the June. 1 980 Mines 
Magazine. You voiced my sentiments 
exactly. 

Mrs. Petty appears to be a top notch iour-
nalist. and I think she has fashioned several 
improvements in the magazine. Like most 
media people, her knowledge of the real 
world could be better. Factual courteous 
letters from Alumni are a step in the right 
direction. 

Sincerely, 

John Biegel, '39 

Be sure tb lake T h e M i n e s M a g a z i n e 
a l o n g ! Wttach your currerit ma i l i ng 
label in jthe space p r o v i d e d , f i l l in 
you r n e v address and return this 
f o r m to [he C S M A A of f ide . 

I 

I I 
I I 
I I 

N E W A D D R E S S : 

Name 

Address j 

C i ty /S ta le /Z ip j 

C L I P A N D M A I L T O : ^ [ 

C S M A i u m n i Assoc ia t i on | 

Guggenhe im H a l l I 

G o l d e n , C O 80401 ] 

I 
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in memoriam 

Richard M. Fuilaway 

Richard M. "S teve" Fuilaway, E .M. 1916 , 
died from cancer on May 25 , 1980 at the 
age of 87 . 

He was born in Los Angeles on November 
4, 1982 . Whiie at Mines he earned letters in 
baseball, football, track and rugby, and was 
awarded a lifetime pass to C S M athietic 
events in 1937 . 

After graduation he worked in various 
mines in California, Nevada, Arizona and 
Mexico. During Worid War 1, he served in the 
Corps of Engineers as a 2nd Lt, Fuilaway 
worked for Standard Oil Company of Cali
fornia for 3 5 years until his retirement in 
1957 . He was considered an expert in oil 
cleaning and waste water disposal and had 
worked in the areas of civil, petroleum, 
mechanical and chemical engineering. 

Fuilaway was active in C S M A A and 
assisted in recruiting students for C S M . He 
was selected a Fellow in the American Insti
tute of Chemists and was a 50-year member 
of the Masons, 32 degree. 

His wife, the former Caliista McCormick, 
and two sons preceded him in death. One 
son, Robed Fuliaway, five grandchildren and 
four great-grandchildren survive him. 

Harold W. McGowan 

Harold W. McGowan. E .M. 1 9 2 3 . died No
vember 12, 1979 , in Laguna Hills, California. 

Born in Denver on November 20 , 1 8 9 9 , he 
attended Manual Training High School before 
entering Mines. Upon graduation he moved 
to California to work on the Paios Verdes 
Project as a draftsman. In 1926 he joined the 
Los Angeles County Sanitation Districts. 
After two years he moved to the county's 
Road and Highway Division, where he served 
until 1961 . At the time of his retirement he 
had advanced to district maintenance 
engineer. 

McGowan was serving as permanent sec
retary of the Laguna Hills Beta Theta Pi 
Alumni Association at the time of his death. 

GODSEY-EARLOUGHER 

DIVISION OF 
Williams Brothers Engineering Co . 

6600 8. Yale A w . Tulsa. O K 74136 

(918] 496-5020 Telex 49-7493 W B E C - T U L 

R.C. Earlougher'36 

Robert R. Allen 

Robert R. Allen, Met .E, 1940 , died of a 
massive heart attack at his home on April 19, 
1980 . 

Born November 20 , 1 9 1 3 , in Hancock, 
Mich. , he was the son of Maynard C . Allen, a 
1906 Mines graduate. Allen spent his eady 
years in Arizona until his family returned to 
Golden. He attended the University of Colo
rado for one year before transferring to 
Mines. During Worid War 11 he was employed 
at Wright Aeronautical Corporation in Patter
son , N,J. 

In 1946 he returned to Golden as an em
ployee o! the U.S. Bureau of Mines, where 
he continued for 2 0 years until his retire
ment. He was later employed by the State of 
Colorado's Civil Defense Agency at Camp 
George West, He retired from that position a 
few years ago. 

He was a former member of the American 
Society of Metallurgical Engineers. Particu
lariy interested in the history of Colorado min
ing, he was pursuing his research in this field 
as it concerned the Cornish miners. 

Surviving Allen are his wife, the former 
Eileen Wagenbach, a son. daughter and 
step-grandson. 

Robert L. Poundstone 

Robert (Bob) L. Poundstone. P .E . 1 9 4 1 , 
died in Denver on June 25 , 1980 . He was 
62 at the time of his death. 

He was born in Tulsa, Oklahoma on Apri! 6, 
1918 , where he attended schools prior to 
entering Mines. While in Mines, he was a 
member of ATO fraternity, AIME, A S M E and 
participated in intramural sports all four 
years. During Worid War il he served in the 
U.S. Navy. 

Poundstone worked for Carter Oil Com
pany, Christensen Diamond Products Com
pany, and with Gene Goff. Between 1956 
and 1970 , he operated as an independent 
consu l t i ng eng ineer out of K imbal l , 
Nebraska. In 1970 he became associated 
with the Vessels ON and Gas Company and 
was Vice President-Operations for this com
pany at the time of his death. 

On May 15, 1 9 4 3 , he married G. Ruth 
Hayden. Surviving Bob. in addition to his 
wife, are a son, Michael H. Poundstone of 
Casper. Wyoming, a daughter, Ann P. Dan
iels of Denver, and a sister. Pauline Hoilaway 
of Tulsa, Okiahoma. 

Contributions may be made to the Robert 
L. Poundstone Memorial Fund in care of St. 
Luke's Episcopal Church, 1270 Poplar 
Street, Denver, Colorado 8 0 2 2 0 . 

Many thanks to Clay Craeger, P .E . 1 9 4 1 , 
for this memorial. 

Wesley N. Farmer 

Wesley N. Farmer died in March 1980 , 
after a long illness. He attended and was 
often a guest lecturer at Mines. After 1 BVi 
years with Atlantic Richfield Oil C o . . he 
moved to Denver to become vice president 
of Oceanic Exploration C o , At the time of his 
death he was chairman of the board and past 
president of that company. He is survived by 
his wife, four sons and four grandchildren. 

Harold McConnetl 

Harold McConnel l , E .M. 1926 , died Octo
ber 29 , 1979 in Torpedo. Penn., where he 
was born on March 1. 1 894 . 

He received an A .B , in Geology from the 
University of Oregon before entering Mines 
in 1923 . He was employed by Alaska Ju
neau Goid Mining C o . until 1930 when he 
returned to his home town where he owned 
and operated a general merchandise busi
ness. During that time he was also the Post
master for Torpedo. He retired in 1956. 

McConnel l was a member of the Masonic 
Lodge. 32 degree, and a veteran of both 
Worid Wars. 

He is survived by his wife. Georgia. 

D. Lowell Kessler 

D, Lowell Kessler, Geol .E. 1925 , died at 
Mercy Medical Center in Denver at the age of 
7 8 . At the time of his death he was retired 
from Gates Rubber Co . where he had served 
tor 36 years. 

He was born March 19, 1902 , in Red 
Cloud, Neb., and had lived in Denver for 70 
years. He attended Manual Training High 
School . 

Kessler was a registered professional engi
neer and a member of Beta Theta Pi , 

He was instrumental in establishing indus
try standards of the American Petroleum in
stitute, American Society of Agricultural 
Engineers, Society of Automotive Engineers, 
Rubber Manufacturers Association, and Me
chanical Power Transmission Association in 
the mechanical engineering specialty of 
power transmission. He represented these 
associations in the American National Stan
dards Institute and was influential in getting 
their standards accepted by the national 
body. He also worked toward Internationa! 
acceptance of the American standards. 

He is survived by his wife, the former Fay 
L. Mulligan, a daughter and three grandchil
dren. 
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Henry L. Conger 

Henry L, Conger, E .M. 1930 , died on 
February 2 , 1980 , at the Veteran's Home of 
California In Yountville. 

He was born in DeSoto, Iowa, on Novem
ber 23 , 1 9 0 1 . After two years' service in 
World War i, he graduated from high school 
in Seattle, Washington. Following his gradua
tion from Mines. Conger worked for several 
mining and engineering firms across the 
country. 

In 1 9 4 1 , he was employed by the Corps of 
Engineers, U.S, Army, Honolulu District. He 
received special commendation for merit 
from the Corps for his work on the Johnston 
Island water system and radio range project. 
He moved to the firm of Law & Wilson, archi
tect-engineers, in 1950 and later was em
ployed by Portner-Urquhart, Skidmore. 
Owings & Merrill, Associated, on the 
Moroccan Air Base Project as chief engi
neer. 

He is survived by a son and daughter. 

.Wayne H. Denning 

Arthur E. Safe 

Arthur E. Safe died April 18. 1980 , In St, 
Joseph Hospital. Denver. He attended Mines 
before serving the Army during Worid War t, 
Behveen 1926 and 1942 he worked for 
Piggley Wiggley Grocery Stores, and then 
transferred to the U.S. Mint in Denver until 
his retirement in 1967 . He is survived by his 
wife, four sons. 14 grandchildren and five 
great-grandchildren. 

Frank Cadena 

FrankCadena, M e t E . 1927 . died May 18, 
1 979 at his home in San Antonio, Texas, He 
was 82 at the time of his death. 

Born in Realitos, Texas, he received a B,A, 
in Chemistry and BSc . in Chemical Engineer
ing from the University of Texas in 1922 . He 
was a chemist for Cementos Hidalgo in 
Mexico until entering Mines in 1 9 2 5 . 

After graduation he joined Ailis-Chalmers 
Mfg. C o , in Wisconsin, During the depres
sion years he served as an engineer for TWA 
and published a paper on Aggregate Produc
tion Methods at Hiwassee Dam. in 1944 he 
became manager of his father's properties in 
Texas and later had his own ranch. He also 
did occasional consulting work until his 
retirement in 1968 . 

Cadena sen/ed as an infantry sargeant in 
World War I. He was a former member of the 
American Chemicai Society and AIME. At 
Mines he was elected to Sigma Gamma Epsi
lon, honorary geology fraternity. 

Howard C . Pyle. Hon.D.Engr, 1959 , a 
retired petroleum executive, died in Orange. 
California on May 12, 1980 , following heart 
surgery. He was 76 . 

Born in Arizona, Pyle grew up in Pasadena. 
He joined Union Oil Company of California in 
1927 as a geologist and petroleum engineer 
after graduating from the University of South
ern California at Berkeley with an M S degree 
in petroleum engineering. He was chief pro
duction engineer for the company when he 
joined the U.S, Army in January 1943 , Pyle 
was instrumental in supplying the Aliied 
forces with oil through portable fuel lines. 

After his discharge, he joined Bank of 
America as vice president for petroleum fi
nancing. During his career in the oil industry 
he served as president of Monterey Oil Co . . 
director of Santa Fe International Corp. , and 
director on the board of Reserve Oil and Gas 
Corp. 

In 1959 he was president of the American 
Institute of Mining Engineers and received 
the honorary degree of Doctor of Engineer
ing from Mines. 

He is survived by his wife, Linda, a son, 
daughter and five grandchildren. 

Wayne H. Denning, Geol ,Eng. 1926. died 
at his home in Morro Bay, California, on June 
11 . 1980 . He was 83 . 

A native of Iowa, he was a veteran of World 
War i, after which he attended the University 
of Nebraska. In 1922 he moved to Golden 
and enrolled in Mines, 

After graduation he worked for Midwest 
Refining Company in Denver until the begin
ning of the Depression. In 1934. he joined 
Western Geophysical Co . in Pasadena, 
where he remained until his retirement in 
1 9 5 3 as vice president of that company. 
Although officially retired he was self-
employed as a consultant at the time of his 
death. 

Denning was a member of A A P G , S E G . 
AGI, and Beta Theta PI, Tau Beta Pi and 
Theta Tau. Between 1958 and 1 9 6 2 he was 
planning commissioner for San Luis Obispo 
County in California. 

He is sun/ived by his wife, the former Betty 
Kimble, a daughter and three grandchildren. 
His first wife and two sons preceded him in 
death. 

Many thanks to Oran L. Pack for the infor
mation above. 

Charles S. Ryland 

Charies S. Ryland died at his home in Gol
den, April 12. 1980 . He attended Mines 
before transferring to Denver University 
where he earned a B S c . in chemistry in 
1940 . An employee of Coors Porcelain Co . 
for 35 years, he retired in 1978 . At the time 
of his death he was writing a book for 
Scientific Apparatus Makers Assn. and com
piling a history of Coors Porcelain ware. He is 
survived by his wife, the former Elsie Vogel , 
a son and daughter. 

Federico Videgaray 

Federico Videgaray, Met ,E, 1930 , died 
December 30 , 1979 , at his home in Mexico. 

While at Mines he earned letters in varsity 
baseball during four seasons and later 
received a lifetime letterman's pass for his 
service. In 1966 he was genera! manager for 
Seguetas Star de Mexico, 

He is survived by his wife, Marita Elena, 
who still resides in Mexico. 

LAWRENCEE. SMITH, MET.E. 1931 
Vice President - Operations 

PHILEX MINING CORPORATION 
P.O.Box 1201 M C C 

Makati, Rizal, Metro Manila, R.P. 
27000 MTPD Block Cave - C u , Au, Ag 

JAMESM. PHILLIPS, '41 

PHILREC, INC. 
Energy Serv ices 

Coa l Mine Consult ing 

Fuel Studies and Sa ies 

Phone 2 0 5 / 8 7 0 - 1 8 7 8 or 4 Montrose Ci rc le 

2 0 5 / 8 7 1 - 0 5 6 6 Birmingham, A la . 3 5 2 1 3 

WM. F. DUKES 
Consulting Geologist 

Petroleum, Mining, Geothermal 
Foreign, Domestic 

Surface and Sutysurface hAapplng, 
Reconnaissance Geology 

115 North DebeSlet 
• Weatherford. Texas 76086 (817) 599-7263 

Charles P. Milter 

Charies P, Miller, died Apri! 18. 1980 at 
his home in Hobbs, New Mexico, He at
tended Mines and was a member of the Pro
fessional Engineers Society. He owned and 
operated the Miller Engineering and Geologi
cal C o , in Hobbs, He is survived by his wife, 
two sons and eight grandchildren. 

DAVID E. SMINK, P.E. 
Petroleum Consultant 

(303) 892 -1732 

928 MIDLAND SAVINGS BLDG. 

444 1 7th Street 

DENVER, C O L O R A D O 8 0 2 0 2 

Scientific Computer Application, Inc. 

Software for tfie Energy Industry 

RICHARD BANKS '53 

2 0 5 Thurston Bidg. (918) 5 8 4 - 6 1 9 7 
Tulsa, Oklahoma 7 4 1 0 3 
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in memoriam 

Richard M. Fuilaway 

Richard M. "S teve" Fuilaway, E .M. 1916 , 
died from cancer on May 25 , 1980 at the 
age of 87 . 

He was bom in Los Angeles on November 
4, 1982 . While at Mines he earned letters in 
baseball, football, track and rugby, and was 
awarded a lifetime pass to C S M athletic 
events in 1 9 3 7 . 

After graduation he worked in various 
mines in California, Nevada, Arizona and 
Mexico. During World War I, he served in the 
Corps of Engineers as a 2nd Lt. Fuilaway 
worked for Standard Oil Company of Cali
fornia for 35 years until his retirement in 
1957 , He was considered an expert in oil 
cleaning and waste water disposal and had 
worked in the areas of civil, petroleum, 
mechanical and chemical engineering. 

Fuilaway was active in C S M A A and 
assisted in recruiting students for C S M . He 
was selected a Fellow in the Amencan Insti
tute of Chemists and was a 50-year member 
of the Masons, 32 degree. 

His wife, the former Caliista McCormick, 
and two sons preceded him in death. One 
son, Robert Fuliaway, five grandchildren and 
four great-grandchildren survive him. 

Harold W. McGowan 

Harold W. McGowan, E .M, 1 9 2 3 , died No
vember 12, 1979 , in Laguna Hills, California. 

Born in Denver on November 20 , 1899 , he 
attended Manual Training High School before 
entering Mines. Upon graduation he moved 
to California to work on the Paios Verdes 
Project as a draftsman. In 1 926 he joined the 
Los Angeles County Sanitation Districts. 
After two years he moved to the county's 
Road and Highway Division, where he served 
until 1 9 6 1 . At the time of his retirement he 
had advanced to district maintenance 
engineer. 

McGowan was serving as permanent sec
retary of the Laguna Hills Beta Theta Pi 
Alumni Association at the time of his death. 

GODSEY-EARLOUGHER 
DIVISION OF 

Williams Brothers Engineering Co . 

6 6 0 0 S . Vale Ave , Tuisa, O K 74136 

(918) 496-5020 Telen 49-7493 W B E C - T U L 
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Robert R. Allen 

Robert R, Allen, Met .E. 1940 . died of a 
massive heart attack at his home on April 19, 
1 9 8 0 . 

Born November 20 , 1 9 1 3 . in Hancock. 
Mich. , he was the son of Maynard C . Allen, a 
1906 Mines graduate. Allen spent his eariy 
years in Arizona until his family returned to 
Golden. He attended the University of Colo
rado tor one year before transferring to 
Mines. During Worid War II he was employed 
at Wright Aeronautical Corporation in Patter
son, N.J . 

In 1946 he returned to Golden as an em
ployee of the U.S. Bureau of Mines, where 
he continued for 20 years until his retire
ment. He was later employed by the State of 
Colorado's Civil Defense Agency at Camp 
George West. He retired from that position a 
few years ago. 

He was a former member of the American 
Society of Metallurgical Engineers. Particu
lariy interested in the history of Colorado min
ing, he was pursuing his research in this field 
as it concerned the Cornish miners. 

Surviving Allen are his wife, the former 
Eileen Wagenbach, a son. daughter and 
step-grandson. 

Robert L. Poundstone 

Robert (Bob) L Poundstone, P .E, 1 9 4 1 , 
died in Denver on June 25 , 1980 . He was 
62 at the time of his death. 

He was born in Tulsa. Oklahoma on Apri! 6, 
1918 . where he attended schools prior to 
entering Mines, While in Mines, he was a 
member of ATO fraternity. AIME. A S M E and 
participated in intramural sports ali four 
years. During Worid War 11 he served in the 
U.S. Navy. 

Poundstone worked for Carter Oil Com
pany, Christensen Diamond Products Com
pany, and with Gene Goff. Between 1 956 
and 1970 , he operated as an independent 
consu i t i ng eng ineer out of K imbal l . 
Nebraska. In 1 9 7 0 he became associated 
with the Vessels Oil and Gas Company and 
was Vice President-Operations for this com
pany at the time of his death. 

On May 15, 1 9 4 3 , he married G, Ruth 
Hayden, Surviving Bob, in addition to his 
wife, are a son, Michael H. Poundstone of 
Casper. Wyoming, a daughter. Ann P. Dan
iels of Denver, and a sister, Pauline Hoilaway 
of Tuisa. Oklahoma. 

Contributions may be made to the Robert 
L. Poundstone Memorial Fund in care of St. 
Luke's Episcopal Church. 1270 Poplar 
Street, Denver. Colorado 8 0 2 2 0 . 

Many thanks to Clay Craeger, P .E. 1 9 4 1 , 
for this memorial. 

Wesley N. Farmer 

Wesley N, Farmer died in March 1980 , 
after a long illness. He attended and was 
often a guest lecturer at Mines. After IS'/a 
years with Atlantic Richfield Oil C o . , he 
moved to Denver to become vice president 
of Oceanic Exploration Co . At the time of his 
death he was chairman of the board and past 
president of that company. He is survived by 
his wife, four sons and four grandchildren. 

Harold McConnell 

Haroid McConnel l , E .M. 1926 , died Octo
ber 2 9 , 1979 in Torpedo. Penn. , where he 
was born on March 1, 1 894 . 

He received an A .B . in Geoiogy from the 
University of Oregon before entering Mines 
in 1 9 2 3 . He was employed by Alaska Ju
neau Gold Mining Co . until 1930 when he 
returned to his home town where he owned 
and operated a general merchandise busi
ness. During that time he was also the Post
master tor Torpedo. He retired in 1956. 

McConnel l was a member of the Masonic 
Lodge. 32 degree, and a veteran of both 
Worid Wars. 

He is survived by his wife, Georgia. 

D. Lowell Kessler 

D. Lowell Kessler. Geol .E. 1 9 2 5 , died at 
Mercy Medical Center in Denver at the age of 
78 , At the time of his death he was retired 
from Gates Rubber Co . where he had served 
for 36 years. 

He was born March 19, 1902 . in Red 
Cloud, Neb., and had lived in Denver for 7 0 
years. He attended Manual Training High 
School . 

Kessler was a registered professional engi
neer and a member of Beta Theta Pi. 

He was instrumental in establishing indus
try standards of the American Petroleum In
stitute, American Society of Agricultural 
Engineers. Society of Automotive Engineers. 
Rubber Manufacturers Association, and Me
chanical Power Transmission Association in 
the mechanical engineering specialty of 
power transmission. He represented these 
associations in the American National Stan
dards Institute and was influential in getting 
their standards accepted by the national 
body. He also worked toward international 
acceptance of the American standards. 

He is survived by his wife, the former Fay 
L. Mulligan, a daughter and three grandchil
dren. 
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Henry L. Conger 

Henry L. Conger, E .M. 1930 , died on 
February 2 , 1980 , al the Veteran's Home of 
California in Yountville, 

He was born in DeSoto, Iowa, on Novem
ber 23 . 1901 . After two years' sen/ice in 
Worid War I, he graduated from high school 
in Seattle, Washington. Following his gradua
tion from Mines, Conger worked for several 
mining and engineering firms across the 
country. 

In 1941 , he was employed by the Corps of 
Engineers, U.S. Army, Honolulu District, He 
received special commendation for merit 
from the Corps for his work on the Johnston 
Island water system and radio range project. 
He moved to the firm of Law S Wiison, archi
tect-engineers, in 1950 and later was em
ployed by Portner-Urquhart, Skidmore, 
Owings S Merrill, Associated, on the 
Moroccan Air Base Project as chief engi
neer. 

He is survived by a son and daughter. 

t 

.Wayne H. Denning 

Arthur E. Safe 

Arthur E. Safe died April 18, 1980 . in St. 
Joseph Hospital, Denver. He attended Mines 
before serving the Army during Worid War I, 
Behveen 1926 and 1942 he worked for 
Piggley Wiggley Grocery Stores, and then 
transferred to the U,S, Mint in Denver until 
his retirement in 1967 , He is survived by his 
wife, four sons. 14 grandchildren and five 
great-grandchildren. 

Frank Cadena 

Frank Cadena, Met .E, 1927 . died May 18, 
1979 at his home in San Antonio, Texas. He 
was 82 at the time of his death. 

Born in Realitos, Texas, he received a B.A, 
in Chemistry and B S c . in Chemical Engineer
ing from the University of Texas in 1922 , He 
was a chemist for Cementos Hidalgo in 
Mexico until entering Mines in 1 9 2 5 . 

After graduation he joined Aliis-Chalmers 
Mfg, C o . in Wisconsin. During the depres
sion years he served as an engineer for TWA 
and published a paper on Aggregate Produc
tion Methods at Hiwassee Dam. In 1944 he 
became manager of his father's properties in 
Texas and later had his own ranch. He also 
did occasional consulting work until his 
retirement in 1968 , 

Cadena served as an infantry sargeant in 
World War I. He was a former member of the 
American Chemical Society and AIME. At 
Mines he was elected to Sigma Gamma Epsi
lon, honorary geology fraternity. 

Howard C. Pyle 

Howard C, Pyle, Hon.D.Engr. 1959 , a 
retired petroieum executive, died in Orange, 
California on May 12, 1980 . following heart 
surgery. He was 76 . 

Born In Arizona, Pyle grew up in Pasadena, 
He joined Union Oi! Company of California in 
1927 as a geologist and petroleum engineer 
after graduating from the University of South
ern California at Berkeley with an M S degree 
in petroleum engineering. He was chief pro
duction engineer for the company when he 
joined the U.S. Army in January 1 9 4 3 . Pyle 
was instrumental in supplying the Allied 
forces with oil through portable fuel lines. 

After his discharge, he Joined Bank of 
America as vice president for petroleum fi
nancing. During his career in the oil indusfry 
he served as president of Monterey Oi! Co . . 
director of Santa Fe International Corp, , and 
director on the board of Reserve Oil and Gas 
Corp, 

In 1959 he was president of the American 
institute of Mining Engineers and received 
the honorary degree of Doctor of Engineer
ing from Mines. 

He is survived by his wife, Linda, a son. 
daughter and five grandchildren. 

Wayne H, Denning. Geol .Eng. 1926 , died 
at his home in Morro Bay, California, on June 
11 , 1980 , He was 83 . 

A native of Iowa, he was a veteran of World 
War t, after which he attended the University 
of Nebraska. In 1922 he moved to Golden 
and enrolled in Mines. 

After graduation he worked for Midwest 
Refining Company in Denver until the begin
ning of the Depression, in 1934. he joined 
Western Geophysical Co . in Pasadena, 
where he remained until his retirement in 
1 9 5 3 as vice president of that company. 
Although officially retired he was self-
employed as a consultant at the time of his 
death. 

Denning was a member of A A P G , S E G , 
AGI, and Beta Theta Pi , Tau Beta Pi and 

' Theta Tau. Between 1 958 and 1962 he was 
planning commissioner for San Luis Obispo 
County in Caiifornia, 

He is survived by his wife, the former Betty 
Kimble, a daughter and three grandchildren. 
His first wife and two sons preceded him in 
death. 

Many thanks to Oran L, Pack for the infor
mation above. 

Charles S. Ryland 

Charies S. Ryland died at his home in Gol
den, April 12. 1980 , He attended Mines 
before transferring to Denver University 
where he earned a B S c . in chemistry in 
1 9 4 0 . An employee of Coors Porcelain C o . 
for 35 years, he retired in 1 978 . At the time 
of his death he was writing a book for 
Scientific Apparatus Makers Assn. and com
piling a history of Coors Porcelain ware. He is 
survived by his wife, the former Elsie Vogel. 
a son and daughter. 

Federico Videgaray 

Federico Videgaray, Met.E. 1930 , died 
December 3 0 , 1979 , at his home in Mexico. 

Whiie at Mines he earned letters in varsity 
baseball during four seasons and later 
received a lifetime letterman's pass for his 
service, tn 1966 he was general manager for 
Seguetas Star de Mexico, 

He is survived by his wife, Marita Elena, 
who still resides in Mexico. 

LA WHENCE E. SMITH, MET.E. 1931 
Vice President - Operations 

PHILEX MINING CORPORATION 
P.O. Box 1201 M C C 

Makati. Rizal. Metro Manila. R.P. 
27000 MTPD Block Cave - Cu , Au. Ag 

JAMESM. PHILLIPS,'41 

PHILREC, INC. 
Energy Serv ices 

Goal Mine Consult ing 

Fue l s tudies and Sa les 

Phone 2 0 5 / 8 7 0 - 1 8 7 8 or 4 Montrose Ci rc le 

2 0 5 / 8 7 1 - 0 5 8 6 Birmingham, Ala, 3 5 2 1 3 

WM. F. DUKES 
Consulting Geologist 

Petroleum, Mining, Geothermal 
Foreign, Domestic 

Surface and Subsurface Mapping, 
Reconnaissance Geology 

115 Northi Debellet 
' Weatherford, Texas 76086 (817) 599-7263 

Charles P. Miller 

Charies P. Miller; died April 18, 1980 at 
his home in Hobbs, New Mexico, He at
tended Mines and w.as a member of the Pro
fessional Engineers Society. He owned and 
operated the Miller Engineering and Geologi
cal Co . in Hobbs. He is survived by his wife, 
two sons and eight grandchildren. 

DAVID E. SMINK, P.E. 
Petroleum Consultant 

(303) 892-1732 

928 MIDLAND SAVINGS BLDG. 

444 17th Street 

DENVER, C O L O R A D O 8 0 2 0 2 

Scientific Computer Application, Inc. 

Software for tfie Energy Industry 

RICHARD BANKS '53 

2 0 5 Thurston Bldg, (918) 5 8 4 - 6 1 9 7 
Tulsa, Oklahoma 7 4 1 0 3 
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sections 
Denver 

The Denver section held its first Miner's 
Night at Bi tch Gardens on July 1 7 , 1 9 8 0 . It 
was a fun night for ail miners and their famil
ies with unlimited rides, a miniature goif tour
nament and plenty of beer and soft drinks. 

Approximately 25 miners and their families 
attended, according to Ben Mares, BSc,Pet . 
' 73 , chairman of the evening. He hopes to 
make it an annual event. Betty Decker, Hon. 
'78, was assistant coordinator. 

Grand Junction, Colorado 

An " l . R . S . Blues—Readjustment" party 
was held April 19 for the Grand Junction 
alumni and guests. The pot luck supper was 
hosted by Sharon and Peter Rutledge, E .M. 
'59 . The inception and culmination ot this 
event was thanks to: Mr. and Mrs, Richard 
Dewey, E .M. ' 43 ; Mr, and Mrs. John Peeso, 
E .M. '48 ; and Frank Woodard, Met .E. '42 . 

Pacific Northwest 

The Pacific Northwest Section held its 
annual meeting April 18. The following is Bob 
Cederstrom's repod of that meeting and the 
reactions of those attending, 

"Along with the usual fun of reacquainting 
old members and greeting those that at
tended for the first time we had the pleasure 
of having as our guests Professors Glen Ed-

Eric Smith, E.M. '05, one of the oid-
est Hving Aiumni, attends every 
Pacific Northwest Section Meeting. 

wards and Dave Oison of the C S M Metallurgy 
Department. They added to the meeting the 
feeling that this alumni section, though many 
miles from Colorado, is very much part of 
C S M . 

"We were privileged to have an excellent 
slide program of the school 's deveiopment 
and activities to which each of us were able 
to relate. This was especially appropriate as 
our section spans an age group from Eric 
Smith, member of the class of '05 , to Ken 
Brettman, a new student this fall. 

"The Miners and their guests all agreed it 
was a great evening and look forward to the 
next meeting. Attending the meeting were: 
Robert Barnes, ' 55 ; Robert Cederstrom, 
•60; Mike Hoibrook, ' 75 ; Al Nesbitt, '38 ; Sid 
Peyton, '54; Ron Schutz, '59 ; Eric Smith, 
'05 ; John Springer, ' 56 ; Lowell Thomas, ' 59 ; 
and Ken Brettman, new Mines student." 

St. Louis 

Members of the St, Louis section were en
tertained on April 26 by Mr. and Mrs. Kai 
Ravnborg with a carry-in dinner at their home 
in Herculaneum, Missouri. The host and 
hostess served 'Saltinas', a Bolivian delight, 
along with various other appetizers and liba
tions. 

Mr. and Mrs. Clyde S. Smith showed 
slides, with sound commentary, of their re
cent visit to Europe. Smith is a retiree from 
St. Joseph Lead Company. 

Those attending the spring dinner meeting 
were: Mr. and Mrs. James Kennedy, '34; Mr, 
and Mrs. George Bartholomees, '29 ; Mr. and 
Mrs. Jack Armstrong, '50 ; Mr. and Mrs. Jim 
Imrie, ' 63 ; Mr, and Mrs. Ed Haug, ' 32 ; Mr. 
and Mrs. Kai Ravnborg, ' 57 ; Doris Stuckwish 
and Paul Sharp, ' 33 ; Mr. and Mrs. Tony Wor
cester, '64; Mr, and Mrs. Bruce Clark, ' 48 . 

Arizona 

The annua! spring picnic was heid in San 
Manuel, under beautiful azure blue Arizona 
skies, according to Gary Lubers. Sixty-three 

people attended the pot-luck affair. 
Coors beer complimented lively discussion 

and aided the digestion of the hearty meal. 
Many enjoyed themselves on the tennis 
courts and a few were feariess enough to 
plunge into the swimming pool. A rousing 
Softball game culminated the day's activities. 

In attendance was Angela Thomas, the first 
recipient of the Arizona Schoiarship. 

New officers for 1980 are: Gary Lubers, 
BSc,Met . ' 73 , president; Jim Stringham, 
E.M, '50 . vice president; Eloise Montoya 
Nelson, BSc.Met , '79 . secretary-treasurer. 

New York 

On June 25 the New York Chapter was 
treated to a presentation by Dr. Phil Romig. 
Associate Professor of Geophysics at C S M . 
Phil talked generally about what is going on in 
the geophys ics department today and 
specifically how the department has made 
use of the $5 million Resource Fund gift from 
the W , M . Keck Foundation. 

Those in attendance were Jack Belt '49 , 
Ed Cole '25 , Peter Donovan ' 63 , Chariie Irish 
'50 , Mark Kinevan '75 , Torn McClaren '52 , 
Don Roberts ' 41 . Al Schedlbauer '64 , Dick 
Wendeborn '52 . Ned Wood '48 , Norm Zehr 
•52 and the following guests: Janice Berg-
mann, John M. Olin Foundation; Bill Dins-
more and Clarence Drew of Texasgulf; Bud 
Leeds, C S M Foundation; DuBois Morris, 
Council for Financial Aid to Education. 

London, England 

The Westbury Hotel provided a friendly 
setting for the second official meeting of the 
organizing section in England. The meeting, 
held on July 4th, brought together several 
Miners and guests, and Patricia Petty, of the 
Alumni Association staff. 

Gerald Berk, ' 62 . wll! be heading up the 
group for the current term. He will be 
assisted by Jim Dale, '68 and John Connors, 
' 51 . John and Gerry have been active in 
organizing this Section, as was Millard Ben
son. '52 , recently transferred to Angola. 
C S M Alumni in the area who are interested in 
participating in a regular meeting should con
tact one of these three for information on 
place and time. 

The dinner program was occasion to 
celebrate the birthday of the United States, 
as well as the fellowship of meeting with 
friends and classmates. M s , Petty brought an 
update from the campus, describing new 
buildings, and, most importantly, the new 
method of financing recently approved by the 
Coiorado Legislature for the Schooi , Using 
Dr. McBride's article in the March MINES 
Magazine as a base, she explained how tui
tion structures will be applied over the next 
few years. A number of questions about the 
financing plan, and other events at Mines 
gave rise to interesting discussion. 

Plans are underway for a set schedule of 
meetings for this group, with programs to be 
held at each sess ion. 

Dennis Gregg. '50 and Mrs. Gregg were 
making their farewell appearance in England. 
Gregg has been transferred to Stavanger, 
Nonway, by his company, Conoco, and left 
for that country a few days after the section 
meeting. 

PACIFiC NORTHWEST SECTION: 
Standing, L-R: John Springer, Bob Barnes, Ken Brettmen, Mil<e Hoibroot(, Loweil Thomas, Gien 
Edwards, Ron Schutz, Dave Oison. Seated: Sid Peyton, Eric Smith, Bob Cederstrom, Ai 
Nesbitt 
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Industry news 

SME Short Course 
The Continuing Education Committee of 

the Society of Mining Engineers of AIME will 
conduct three short courses on October 
2 0 - 2 1 , 1980 , just prior to its Fall Meeting 
and Exhibit in Minneapolis. Minn. The 
courses include Coal Mine Ground Control. 
The Economics of Minerals and Energy Proj
ects, and Professional Engineer Review 
Course in Mining Engineering-part 1. 

Information Research 
TechSearch. a technical information and lit

erature research company, has relocated in 
Lakewood, Colorado, at 1490 Ammons St. 
Operated by Susan Gallanter and Elizabeth 
Porter, it specializes in library services to the 
mining and energy related industry. Services 
include computerized and manual literature 
searching; document retrieval and delivery; 
reference work; translation arrangements; 
and map and patent procurement. 

Battery-powered Trucics 
The benefits offered users by the new gen

eration of battery-powered industrial trucks 
will be discussed in a series of one-day semi
nars sponsored by the Lead Industries Asso
ciation, They are aimed at communicating the 
advantages of electric trucks to new users 
and those contemplating replacing their IC 
vehicles. Dates of the seminars are Septem
ber 18. October 9 and a third date yet to be 
determined, 

Atlfinson Acquires GE Division 
General Electric Company has sold the 

assets of its Mining Equipment Operation to 
Atkinson industries. Inc., Pittsburg, Kansas. 
Atkinson Industries is a major distributor of 
products handled by G E ' s Apparatus Dis
tribution Saies Division, tt has served mining 
and general Industry for more than 60 years 
and plans to manufacture the newly acquired 
product lines in its Kansas plant. 

Merger Announced 
Century Hulbert, Inc.. an independent lu

bricant manufacturer/distributor of industrial 
and mining lubrication needs, was recently 
formed from the merging of Mayors of Ne
braska, Hulbert 01! and Grease Co . , and 
Century Oils, Ltd, 

The company will soon open a specialty lu
bricant manufacturing plant in Kansas City. 
This facility, with the new western states 
warehousing operation in Boulder. Colorado, 
joins the original Hulbert facilities tn Philadel
phia. Marions. 111. and nine distribution and 
marketing centers throughout the Eastern 
U.S. 

Sampling Plants • Hoisting Equipment 

SUMMIT ENGINEERING 
& FABRICATING CO. 

A. George Setter '32 
(303)242-7123 

123N. Sth St. Grand Junction, CO 81501 

Spillage Exercise 
The 7th Annual Spillage Control Confer

ence & Workshop will be held September 3 0 
to October 1. in Lake Buena Vista, Florida. 
Co-sponsored by the Coast Guard, EPA, 
Florida Dept. of Natural Resources and Flor
ida Spillage Control Assoc . , it is non-profit 
and completely underwritten by Belcher Oil 
Company of Miami, a unit of The Coastal Cor
poration, Houston, Texas. 

An oil spill will be staged in Cypress Gar
dens on October 1 and all conference dele
gates will respond as if it were the real thing. 
This hands-on training exercise is compli
mented by workshops on wildlife protection 
in spills, how to prevent spills and how spill 
control and cleanup equipment works. 

Bergbau '81 
B E R G B A U 8 1 , one of the world's largest 

mining exhibitions, will be held on June 
11-17 .1 9 8 1 . in Dusseidorf, West Germany. 
Approximately 6 0 0 different exhibitors from 
25 countries will display operating equip
ment, parts and services, as well as the latest 
mining technology developed by every 
modern nation in the worid. 

International experts will be available 
during a five day mining congress to discuss 
topics such as mining technology and 
methods, mine management, energy devei
opment and raw material supplies. 

B E R G B A U 81 will address problems of 
tunneling in built-up urban environments for 
transportation and sewage disposal projects. 

U.S. DEPARTMENT OF THE INTERIOR 
BUREAU OF MINES 

The Bureau of Mines is currently accepting applications for the 
position of: 

Assistant Director, Program Development 
and Evaluation, Washington, D.C. 

Senior Executive Service 
Career Reserved 
Current Salary Range: $47,889-$50,112 

The individual accepted wil l be responsible to the Director, 
Bureau of Mines, for the direction, control and coordination of 
program/operations for the off ice. The individual wil l have total 
reponsibility for directing and managing the Of f ice of Program 
Development and Evaluation. He/she formulates overall pol icy 
alternatives and counsels the Bureau Director regarding pol icy 
selection and implementation. He/she manages and supervises 
three subordinate divisions that are responsible for Bureauwide 
program planning strategies; program evaluation; and budget 
planning, formulation and presentation. 

Applicants must be a U.S. cit izen and be any qualif ied in
dividual within or outside of the Federal Service. Former Federal 
employees with or without reinstatement eligibil ity and in
dividuals who are eligible for direct permanent appointment to the 
Federal Service may apply. Applicants for this position must 
possess the fol lowing qualif ications: successful completion of a 
bachelor's or higher degree from an accredited college or univer
sity which included 24 semester hours in one or more of the 
physical sciences, or a combination of scientific/engineering or 
opera t ions research educa t i on and exper ience w h i c h 
demonstrated an understanding of the principles and techniques 
of the position. In addition, the appl icant must possess (1) 
managerial experience that would have demonstrated the ability 
to formulate goais and objectives for a major agency program and 
(2) demonstrated knowledge and experience in the broad areas of 
the physical sciences and/or related areas. The levei of this ex
perience should be comparable to that found in one year of ex
perience at the GS-15 grade level in the Federal Service. 

The candidate selected wil l be required to file a Financial 
Disclosure Report. 

Personal Qual i f icat ions Statements (Standard Form 171} are now 
being accepted by: 

The Chief, Section of Classification and Employment, 
Branch of Personnel, 
2401 E Streei, N.W., 

Washington, D.C. 20241 

Applications must be received and postmarked no later 
than October 6, 1980. 

An Equal Opportunity Employer 
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eMbers 

Playing Catch-up 
All of us are familiar with that 

game—the s t a c k s of maii wai t ing for at
tent ion, the fi les that " s o m e d a y " will b e 
c l e a n e d out, the no tes piling up o n tfie 
sp ind le for th ings to do . W e face ca t ch 
up t ime at M I N E S M a g a z i n e right n o w — 
w h e n the who le s u m m e r ' s load of infor
mat ion is wait ing to be tunne led into our 
editorial c o l u m n s . 

M y p e r s o n a l i n f o r m a t i o n s t o r e 
a p p r o a c h e s the ove r load ; 1 en joyed a 
b u s m a n ' s hol iday in Eng land , visit ing 
mines in Yorksh i re and D e v o n , a d d r e s s 
ing a c o m b i n e d mining and publ ic rela
t ions aud ience , talking to cons t ruc t ion 
peop le and the head of tfie N U M , J o e 
G o r m l e y , and m u c h , m u c h more . O n e of 
the highl ights w a s at tending a recep t ion 
for P r ince G h a d e s , another w a s the get-
together of M i n e s alumni in L o n d o n . Bit 
by bit, all t h e s e th ings will f ind their way 
into the M a g a z i n e ! 

Information on the S c h o o l is exc i t i ng— 
you' l l note the dramat ic c o m m e n t s and 
c o n c l u s i o n s of the K e y s t o n e Con fe r 
e n c e on p a g e 1 9 . N e w facul ty, new 
plans, new p e r c e n t a g e s — a s , for e x a m 
ple , the fact that a lmost 2 0 % of the 
enter ing F r e s h m a n c l ass is female . T h e 
C o l o r a d o L e g i s l a t u r e p a s s e d t he 
enabl ing laws to al low us to cont ro l our 
o w n f inancial des t iny , resul t ing in a 
m u c h w ider oppor tuni ty to upgrade the 
quality of educa t i on at M i n e s , and the re
sponsibi l i ty of set t ing our o w n tuition 
s t ruc ture . Th is , a iso , will b e more fully 
d e v e l o p e d in the M a g a z i n e , 

For all of us , the information load on 
pol i t ics has b e e n more than c a n be c o m 
fortably d i ges ted . T w o major c o n v e n 
t ions, intra-party wrangl ing, the r id icu
lous asininity of "B i l l yga te , " and the c o n 
tradictory p rom ises of the cand ida tes 
add up to more s i l l iness than s u b s t a n c e . 
T h e " r e a l " campa ign , as o p p o s e d to the 
pre-convent ion maneuver ing to w h i c h 
w e have b e e n s u b j e c t e d , will n o w be 
wind ing up in earnes t . 

I w a s in Eng land w h e n the V e n i c e 
c o n f e r e n c e e n d e d , and w h e n M r . Car te r 
made his s ta tement o n i n c r e a s e d coa l 
p roduc t ion in the Uni ted S ta tes . T o g e 

ther with the ques t i ons on handl ing of 
the Iranian cr is is , the artificially c o n 
troi led pr ice on gaso l ine and w a s 
Rosa l yn actual ly the p o w e r beh ind the 
Pres iden t , 1 then had to try to r e s p o n d to 
the ques t ion of the capabi i i ty of the 
Uni ted S ta tes and the coa l industry to 
del iver on the i nc reased p roduc t ion 
promise.I am a s c e p t i c . 1 am a l s o , ! think, 
a realist. It, there fore , s e e m e d to me 
that 1 had to reply that, under our exist
ing regulat ions and rest r ic t ions, that it 
wou ld be imposs ib le for the U . S . to 
meet that commi tment . S i r D e r e k E z r a , 
head of the National C o a l B o a r d , w a s 
one of the many w h o a s k e d this q u e s 
tion and r e c e i v e d this a n s w e r . 

The re is a dist inct fee l ing of uneas i 
n e s s in de fend ing or expla in ing the poli
c i e s of o n e ' s count ry , fore ign or d o m e s 
t ic, whi le a visitor in another count ry , i 
wou ld have l iked to have sa id , " Y e s , of 
c o u r s e , w e will do just what he prom
i s e d . " I could have sa id , " T h e industry is 
capable of doubl ing coa l p r o d u c t i o n " — a 
truth, but not the full s to ry . S o , re luc
tantly, I had to say that 1 felt Mr . Car te r 
w a s in error. 

W h e n I re turned to C o l o r a d o , I spen t a 
day in Paon ia , at the O r c h a r d Va l ley 
M ine of C o l o r a d o W e s t m o r e l a n d C o . A 
stray p i ece of k n o w l e d g e c a m e my w a y 
that day wh ich made me feel l e s s un
e a s y in my r e s p o n s e . T h e O r c h a r d 
Va l ley Mine has , in part of its a rea , a 2 7 
ft. coa l s e a m . In a c c o r d a n c e with gov
ernment regulat ions, under the current 
Fede ra l L e a s e regulat ions, only 1 2 feet 
of that coa l c a n be m ined . U s i n g a c o n 
vent ional room and pillar me thod of ex
t ract ion, the remaining coa l will b e e f fec 
tively lost, as pil lars are pul led and the 
coa l r e m o v e d . S h o u l d there be a n e e d 
for this coa l in the future, the cos t of 
reentry into the mine wou ld be e c o n o m i 
cal ly unfeas ib le and geo log ica l l y uncer 
tain. 

Another surreal ist ic a s p e c t of this is a 
st ipulat ion that only w h e n a c o m p a n y 
has a s igned cont ract for sa le of a cer 
tain amount of c o a ! c a n a F e d e r a l l ease 
b e a w a r ded to mine that amount . E v e n 
though O r c h a r d Va l ley has the capac i t y 
for p r o c e s s i n g 2 . 5 mill ion tons of c o a i , 
there w a s no s i gned cont rac t for that 
amount . T h e lease aw a r ded the c o m 
pany, therefore, a l lowed only 5 0 0 , 0 0 0 ' 
tons on one lease and 7 5 0 , 0 0 0 on 
another . T h e result is e a s y to s e e — c o a l 
s tays in the g round , coa l for w h i c h there 
is now a market, emp loymen t poss ib i l 
i t ies for the a rea are cur ta i led , and the 
benef i t de r i ved f rom the ext ra tonnage 
of 7 % a s h , . 4 4 % sulfur coa l is lost, (This 
p rem ise has b e e n tes ted in cour t ; N R D C 
v s . H u g h e s , and uphe ld by a Fede ra l 
judge) . 

T h e s e examp les , bizarre as they may 
s e e m , are not anona lmous . T h e y are , in 
fact, representa t ive of many s u c h si tua
t ions in coa l deve lopmen t . T h e y are the 
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best kind of e v i d e n c e that w e shal l not, 
as I reluctant ly to ld my Eng l i sh hos ts , ful
fill the V e n i c e p romise . 

In 1 9 7 4 , the Nat ional C o a l B o a r d 
a n n o u n c e d a long- range e n e r g y p lan, 
d e s i g n e d to util ize a s comp le te l y a s p o s 
s ib le the coun t ry ' s exce l l en t r e s e r v e s . 
Th is w a s under taken in sp i te of the fact 
that Eng land had t r e m e n d o u s r e s e r v e s 
of oii in the North S e a , and has b e e n pur
s u e d in the f a c e of n e w oil r e s e r v e s re
cent ly a n n o u n c e d . R e c o g n i z i n g the dif
f e r e n c e s in deve lopmen t w h e n under
taken by a nat ional ized industry, the l ike
l ihood of l ower product ion—al l of the cr i 
t i c i sms wh ich t h o s e of us in the private 
s e c t o r wou ld level at s u c h an industry, it 
stiil s e e m s s t range that the 1 9 7 4 Bri t ish 
coa l plan is mov ing a h e a d , and that the 
Uni ted S ta tes still l acks a c o m p r e h e n 
s ive coa l deve lopmen t plan o r goa l . 

With the s e e m i n g lack of unders tand
ing of many major pol i t ical cand ida tes 
today in r e f e r e n c e to r e s o u r c e deve lop 
ment, it is important to sift out f rom all 
the campa ign rhetor ic , if poss ib l e , that 
w h i c h cou ld help us formulate s u c h a 
po l icy . K e e p i n g in mind the w i s e c o u r s e 
of order ly deve lopmen t , a s o p p o s e d to a 
c r a s h program w h e n the pan ic hits, w e 
must look for the cand ida te w h o will try 
to apply e c o n o m i c and order ly ru les to 
the deve lopmen t of ou r r e s o u r c e s . W e 
cannot af ford to get to the e n d of this 
cen tu ry and d i s c o v e r that Ca r te r ' s prom
ise w a s i ndeed w r o n g . 

W e ' r e p lay ing ca t ch -up in a very dan
g e r o u s g a m e . 

—rnm— 
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HP Professional Calculators. 
Because the most critical time 
inyour professional career 
is r i^t now 

Asli any professional about Hewlett-
Packard calculators. You'll discover 
they're the ones dedicated to solving your 
problems. In the world of calculators 
Hewlett-Packard means outstanding per
formance: the most advanced functions 
and programming features to save you time 
and increase accuracy; the most advanced 
design to give you greater ease-of-use; 
rigid quality control for flawless perform
ance year after year; the most comprehen
sive and easy-to-read documentation; the 
most extensive selection of software solu
tions so you can spend your time solving 
problems instead of writing programs; 
and Continuous Memory in programmable 
models so you can retain your programs 
and data, even when the calculator has 
been turned off. 

Hewlett-Packard features six different 
calculators starting at just |70,* to pro
vide professional solutions to problems in 
science, engineering and business through
out your academic and professional career. 
HP-32E Scientific with Statistics 
HP-33C Programmable Scientific with Continuous 

IVIemory 
HP-34C Advanced Programmable Scientific with 

Continuous Memory 
HP-37E Business 
HP-38C Advanced F i n a n c i a l Programmable with 

Continuous Memory 
HP-41C Alphanumeric F u l l Performance with 

Continuous Memory 

So visit a Hewlett-Packard dealer now. 
Then make the professional decision: buy an HP. 
For details and the address of your nearest 
dealer, CALL TOLL-FREE 800-547-3400, 
Department 270B, except from Hawaii 
or Alaska. In Oregon, call 758-1010. Or 
write: Hewlett-Packard, 1000 N.E. Circle 
Blvd., Corvallis, OR 97330, Dept. 270B. 

"Suggested retail price excluding applicable state and 
local taxes — Continental U.S.A., Alaska and Hawaii. 
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For further information contact A. R, Wilfley and Sons, inc., RO. Box 2330, Denver, Colorado 80201. NewYork Office/122 East 42nd Street, N.Y, N.Y 10017. 
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Lime mud. And the economics of 
making paper. 

Abrasive lime mud solution is critical 
to the efficient production of paper. 
Improperly diluted, it costs the producer 
valuable time and money to dry and 
reprocess. That's a pumping problem 
paper mills, and a lot of other industries, 
could do without. One that's easily 
solved with a Wilfley pump. 

The Wilfley invisible seal means 
no dilution. 

You can't see it or touch it, but the 
unique Wilfley hydraulic seal virtually 
eliminates leaking. An expelier operat
ing in conjunction with the impeller 
creates a centrifugal force that seals 
the pump. Packing, stuffing boxes, 
water glands, and mechanical seals are 
eliminated. And so are the problems 
that go with them. There's no more 

costly downtime. No more annoying 
repairs on worn out packing and 
mechanical seals. And most important, 
no more dilution. 

Wilfley pumps are designed for both 
corrosive and abrasive applications. 
They're made from a wide variety of 
quality materials, including cast irons, 
alloys and stainless steels. And if metal 
isn't right for your job, we'll make it from 
something that is. Plastics. Or rubbers. 

Or synthetic elastomers. Any one of 
80 different materials. In a complete 
range of sizes. 

If you're ready for a pump that can 
finally solve a sticky economic problem, 
contact a Wilfley representative or call 
us direct. 

Proven reliability. 
In 1944, Southland Paper Company 

now a division of St. Regis Paper Co., 
started pumping lime mud with Wilfley 
pumps. They are still doing the job. With 
a minimum of maintenance. And no 
dilution. There's a simple way to get 
this kind of performance, no matter 
how tough your pumping problem. 
Specify Wilfley 

It's simple. Wilfley builds better pumps. 

WnUFEJEY 

Pumping lime mud ¥riilioul 
cliiulion saves money; 
Wilfley makes it work. 


