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Thanksgiving Day 
Thanksgiving Day is coming 
A day to celebrate 
The blessings we are given 
Before it is too late. 

But every day brings blessings 
Mixed with problems we must meet. 
So Thaniisgiving Day is THE day 
We should thanicfully greet. 

—Pearl Anoe. 

Fall Symposium of West Texas 
Geological Society and Univer
sity of Texas, "Geologic Frame
work of Chihuahua Tectonic 
Belt," in honor of Prof. Ronald 
K. DeFord, E.M. '21 M.Sc. '22 
and Medalist '63, Scharbauer 
Hotel, Midland, Tex., Nov. 4-6. 

Seminar on Pollution ("For Land's 
Saice"), sponsored by Environ
mental Sciences Inc., Pittsburgh, 
Pa., Nov. 9-11. 

Computers in Metallurgical Proces
sing, ASM sponsored, Statler 
Hilton Hotel, Cleveland, Ohio, 
Nov. 16-18. 

Conference on the Fatigue Prob
lem (ASM), Sheraton-Cadillac 
Hotel, Detroit, Nov. 30-Dec. 2. 

Symposium—Materials/Process Se
lection (ASM), Statler Hilton 
Hotel, Cleveiand, Ohio, Dec. 2-
3. 

76th Annual Convention of North
west Mining Assn., Davenport 
Hotel, Spokane, Wash., Dec, 4-5. 

Elements of Ferrous Metallurgy 
(ASM, Intensive Course), Four 
Seasons Motor Hotel, Toronto, 
Canada, Dec. 14-16. 

AIME Pacific Southwest Mineral In
dustry Conference, Reno, Nev., 
May 5-7, 1971. 

Underwater Mining Institute, Down
town campus of Univ. of Wis., 
Milwaukee, Wis., May 20-21, 
1971. 
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The first successful oil well in the United States was drilled 

to a depth of 69,5 feet on Aug. 27, 1859 in Titusville. Penn

sylvania. The Fertig Brothers were the drillers on Colonel 

Drake's well, according to a reference book entitled "Penn

sylvania Oilmen—100 Years of Petroleum Production, 1969." 
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RADIATOR CORES 
WORLO S FINEST RADIATOR GORE 

f̂ R THE COOLING OF HEAVY DUTY ENGINES 

T U B E S M O U N T E D IN R U B B E R 

if 8UILT IN SHOCK ABSORBER 

^ FIELD REPAIRABLE 

\im mmm 
H I B B I N G , M I N N E S O T A 
P H O N E (218 ) 2 6 3 - 3 6 8 3 

1906 
Mrs. Morton E . Frank, whose hus

band (Class of 1906) died Feb. 9, 1970, 
writes that her address is as follows • 
1640 East SOth St., Apt. 19A, Chicago, 
111. 60615. We apologize for the error 
in story about Mr. Frank. 

1939 
Norman L. Foskett, P .E . 1936, was 

back on the campus for the first time 
in many years. He is an assistant en
gmeering manager, Processing Indus
try; Stone and Webster Engineering 
Corp., 225 Franklin St., Boston, Mass. 
80217. Norm is a transplanted Colora
dan who likes his present position and 
location. It was good to see him in 
Colorado. 

1939 
Lewis Anderson, E . M . 1939, stopped 

by our office to pick up a 1970 Direc
tory reporting that he had not yet re
ceived his. The Directory was mailed 
almost a month ago and if others of 
you have not received your 1970 Dir
ectory, please let us know. Sorry we 
missed you Lewis. Lewis is with the 
National Park Service in Hawaii. 

1940 
William R. Lewis, Met. E . 1940, who 

has been with Union Carbide for many 
years, wrote: "I am still working for 
Union Carbide but in a different ca
pacity. I had the option of moving to 
Colorado rather than staying in the 
New York area. It is wonderful to be 
back in Colorado after nearly 30 
years." Bill's address is 18 Upland 
Rd., Colorado Springs, Colo. 

1951 
Dr. S. R. Titley, Geol. E . 1951, of the 

Department of Geosciences at the Uni
versity of Arizona, was featured 
speaker at the regular dinner meet
ing of the Arizona Geological Society 
in Tucson Sept. Sth. His subject was, 
"Some Porphyry Copper Deposits of 
the Western Pacific — Contrasts and 
Comparisons." Dr. Titley's address is 
6920 Laos Place, Tucson, Ariz. 85715. 

1957 
James E . Orofino, Geol. E . 1957, 

president and owner of Orofino & 
Co., has completed tests along the 
outer perimeter of the proposed 35-
story First National Bank Building in 
downtown Tampa, Fla. Completion of 
the building, which will be the tallest 
in Florida, is scheduled for 1972. 

1959 
Lary G. Cahill, Met. E . 1959, was 

recently transferred by Asarco from 
its E l Paso, Tex., smelter to the New 
York office where he will be an ore 
buyer. His address is 2 Countyroad 
Drive, Morris Plains, N . J . 07950. 

1967 
Dennis Peperkorn, Geol. E . 1967, 

was in our office in early October. He 
reported that he is a member of Delta 
Co., MCB 74, U . S. Navy, and is sta
tioned at GuLfport, Miss. 

C ^ ^ ^ y ^ ^^ucuiti^y ^ t a d e n t d y 

^t)i^. und ^fYjrd. 

umni 

COLORADO School of Mines President Guy T. McBride, 
Jr. and Mrs, McBride arrived on the campus Sept. 1. 

They have received an enthusiastic welcome from the fac
ulty and administration, alumni, students, and the com
munity. In turn. Dr. and Mrs. McBride have responded to 
this greeting. 

On Sept. 22, the Faculty Women's Club sponsored a 
reception and dinner for Dr. and Mrs. McBride at the Mt. 
Vernon Country Club. It was the largest private dinner 
ever held at the Club, as 315 members of the faculty, staff, 
and their wives turned out to meet and greet the Mc-
Brides. 

Ted P. Sockmar, president of the Board of Trustees, 
introduced Dr. and Mrs. McBride, saying the School was 
indeed fortunate to have them become members of the 
university community. 

In his response, Dr. McBride said he and his wife were 
grateful for the encouraging welcome, and hoped that 
members of the faculty and administration would feel free 
to stop by and visit them when convenient. 

Prior to the welcoming dinner, Dr. McBride partici
pated in meetings with the faculty, students, and Golden 
businessmen. 

On Sept. 14, he addressed the assembled facidty in 
Coolbaugh Hall in the annual Faculty Conference which 
begins the academic year. 

In a "State of Mines" message, Dr. McBride said he 
planned "a clear look at problems to reveal the con
cealed opportunities." He said that his administration, in 
line with the policies of the Board of Trustees, would work 
hard for development of a national reputation and national 
leadership for the Colorado School of Mines. 

The next day, at the Freshman Assembly to welcome 
the Class of 1974, he said the School was dedicated to ex
cellence in under-graduate and graduate study and re
search, and also dedicated to creative service to the min
eral industries. "You have no greater opportunity, as a 

COLORADO SCHOOL OF MINES FACULTY WIVES wel
comed Mrs. Guy T. McBride, leff, at a luncheon at Hiwan 
Country Club. Mrs. J . R. Bergeson, presidenf of fhe Faculty 
Women's Club, pinned a corsage on Mrs. McBride and named 
her honorary president of fhe group. 

DR. GUY T. McBRIDE, JR., president of the Colorado School 
of Mines, discusses academic matters with a member of the 
•faculty following his address at the annual Faculfy Conference. 

Mines student and graduate, to make man's life worth liv
ing by meeting the mineral needs of the nation," he ad
vised the 375 freshmen. 

On Sept. 17, Dr. McBride was guests of the Golden 
Chamber of Commerce at its monthly luncheon meeting 
at the Holland House. There, he was introduced to the bus
iness leaders of the community and following lunch, met 
informally with many of them. 

On Oct. 14, Dr. McBride met with CoL W.W. Fertig 
and members of the Board of Directors of the Colorado 
School of Mines Alumni Assoc, He pledged his support of 
alumni activities and encouraged the Alumni Association 
to assist the School in attracting out-of-state students to 
Mines. 

A welcoming luncheon, sponsored by the Faculty Wo
men's Club, for Mrs. McBride was held Oct. 1 at Hiwan 
Country Club. A total of 98 wives turned out for the an
nual event in honor of new faculty wives. Mrs, McBride 
was made honorary president of the Club by Mrs. J . R. 
Bergeson, president. 

It has been a busy time for President and Mrs. Mc
Bride, and everyone is impressed with the vitality and 
leadership they bring to the campus and the community. 

THE CLASS OF 1974 was addressed by Dr. McBride Jr. at 
the Freshman Assembly in the Ben H. Parker Student Center. He 
said fhore is no greater opportunify than there Is now and in 
the future for young men to have rev/arding careers of service 
to the mineral industries and fo the nation. 
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Take a tour of the oil and gas industry 
in Canada.Without leaving your office. 

Just write for our two maps including our latest 
"Oil and Gas Exploration Basins of Canada and 
Contiguous Northern Areas", which particularly empha
sizes Canada's North and Arctic Islands; aiso our 
informative forty-page guide. They're all free. 

The maps pinpoint oil and gas fields, pipelines, 
refineries and natural gas processing plants across 
Canada's oil and gas country. 

The Guide provides the facts about the owner
ship, disposition, and operation of petroleum and natural 
gas rights; company formation laws; Immigration, 
customs and taxation regulations. 

Both maps and Guide are available, without 
obligation, to all businessmen interested in the petroleum 
industry. Simply maii in the coupon. 

Mr. W. G. Campbell, Oii and Gas iVIanager 
Bank of IVlontreal 
Chevron Standard Building 
400 Fifth Avenue S. W., Caigary 1, Alberta 
Telephone: 268-2345 

Please send me 

your free Oil and Gas Guide and Maps. Thank you. 

Name , 

Address 

City & Province 

Or, in Houston, write to: Chief Representative, 
Bank of Montreal, Suite 413,1021 Main Street, 
Houston, Texas 77002 
Telephone: 224-5245, 

B a n k o f M o n t r e a l 
T h e F i r s t C a n a d i a n BanPc 
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By the Staff 
r p H E FACULTY of the Chemical and Petroleum-Refin-
X ing Engineering Department has not changed since 
the last report to you in the November, 1968, issue of 
MINES Magazine, so this review will deal primarily with 
improvements in course offerings and additions to the de
partment's sponsored research. 

The undergraduate instructional program has been 
modified to permit students, who wish, to take a minor pro
gram in certain areas and to give them a broader perspec
tive as to engineering fields open to them. The senior pro
cess control laboratory has been upgraded by the addition 
of several pieces of sophisticated equipment which permits 
the use of more industry-oriented problems in the course. 

A Guest Lecture Series to bring outstanding Chemical 
Engineers from other universities and industry to the cam
pus for the benefit of both undergraduate and graduate 
students has heen very successful since its initiation, and 
a balanced program of sponsored research has made pos
sible the expansion of our graduate program to its pre
sent level. 

This year the CPRE Department has 45 seniors, 28 
full-time graduate students, and a faculty of seven. The 
staff is very proud of the quality of our students and be
lieve this can be attributed to a large extent by the support 
of industry in providing scholarships to reward outstanding 
students. In particular, we wish to express our appreciation 
to Atlantic Richfield, R. C. Baker Co., Continental Oil Co., 
Esso Education Foundation, Monsanto, Standard Oil Co. 
(Calif.), Union Oil, Mobil Foundation Inc., and UOP. 

A series of short courses is now being given as an aid 
to engineers in industry. These courses serve to update 
engineers in their fields of endeavor and to give them ade
quate backgrounds in new areas. The response has been 
much greater than anticipated and the number of offerings 
wiU be increased in the future. 

mord m 

THE Chemical and Petroleum-Refining Engineering De
partment has instituted a new program whereby stu

dents in the option may elect to take nine-credit hours of 
approved course work in selected areas of study for a 
minor. Disciplines in which minors are presently granted 
include Mathematics, Metallurgy, Mineral Economics, and 
Petroleum Engineering. Six of the nine-credit hours re
quired for the minor may be taken in place of the unre
stricted electives. This program will permit a more ef
fective use of the technical elective courses for Chemical 
and Petroleum-Refining Engineering majors and will give 
them a more in-depth knowledge in these minor disciplines. 

Response to the program thus far has been very favor
able. It is hoped that the program can be expanded in the 
near future to Include other areas in the minor program. 

^Le ^uedt cJHecture Sefie6 

TWO years ago, the Department of Chemical and Pe
troleum-Refining Engineering instituted a Guest Lec

ture Series featuring noted authorities in chemical en
gineering. These two and three day on-campus lectures 

have a dual purpose: first, to provide an opportunity for 
the CSM faculty to discuss problems of mutual interest 
with the speakers, and second, to serve as continuing ed
ucation courses for CSM graduate and undergraduate stu
dents and area industrial personnel. 

The keynote speaker for the first symposium was Dr. 
James J . Carberry, professor of chemical engineering at 
the University of Notre Dame. Professor Carberry is just
ly famous for his work in chemical kinetics, and his 
"Chemical Reaction and Reactor Behaviour Symposium," 
held March 31 to April 2, 1969, was a tremendous success. 

The second symposium "Four Lectures on Macromole
cular Hydrodynamics" was presented on Sept. 24 and 25, 
1970. The department was extremely fortunate in obtaining 
Dr. R, B, Bird, professor of chemical engineering at the 
University of Wisconsin for these lectures. Professor Bird 
is the senior author of "Transport Phenomena," a text 
widely used in many branches of engineering, and a co
author of "molecular Theory of Gases and Liquids." Pro
fessor Bird has also been a Guggenheim Fellow and a Ful
bright Lecturer at the University of DeKt. The response to 
his symposium was very gratifying; the lecture hall was 
filled to capacity with faculty and students from the Uni
versity of Colorado, University of Wyoming, University of 
Denver and CSM, in addition to a strong turnout from the 
engineers in the areas industrial and research firms. 

The third symposium in the series has tentatively been 
scheduled for April, 1971, and will be entitled "Engineer
ing Applications to Medicine." Our guest lecturer for 
this series will be Dr. E , N . LigMfoot, professor of chemi
cal engineering at the University of Wisconsin. Professor 
Lightfoot has been a pioneer in this new and exciting en
gineering area, and his lectures wiH be timely and stimu
lating. 

The department hopes to continue the series in future 
years with symposia on topics such as engineering and the 
environment, heat transfer and chemical engineering ap
plications of thermodynamics. 

THE Process Dynamics course, CR 403, is one of three 
courses in the CPR option which has a laboratory sec

tion as an integral part of the course. Two recent develop
ments have lead to improving the laboratory portion of 
the course. A National Science Foundation grant of $12,100 
was awarded to Elwyn Shimoda for the department 
through the Instructional Scientific Equipment Program. 
Several pieces of new instrumentation were pm-chased to 
allow the students to become more familiar with process 
control devices presently being used in industry. 

The second development was the securing of a Libra-
trol — 1000 process control computer. The computer is a 
second-generation, solid state drum machine (32 bit, 8k) 
with the ability to scan analog and digital inputs (60 per 
second) and to produce computed outputs to be used for 
control signals. The projected use of this new equipment 
is in the area of process control (direct digital) courses 
and wiU also be used as a data logger for complex experi
ments. The computer is presently equipped to receive sev
en analog and twenty digital inputs (expandable), and to 
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' N X 

The nation and its peopie have a vital stake in v/hat has been called a developing new frontier — ihe oceans. Tbeir 
beauty, marine Ufe and resources are a natural heritage fo be preserved on the one hand, yet also developed. 

The offshore search for oil and natural gas began in earnest fwo decades ago and has intensified in recenf years. 
As this search advanced, so has the petroleum industry's keen concern and constant efforts fo protect tbe ocean environ
ment — marine Ufe, beaches, and fhe sea itself. 

This article clarifies why it is so imperative to the nation's domestic security and economic growth fhat fhe seaward 
search for oil and natural gas continue, and what steps are taken by fhe petroleum industry fo safeguard fhe Ufe and 
beauty of tbe oceans. Tbe article is, therefore, the petroleum industry's response fo the numerous news stories about oil 
spillage in the Santa Barbara Channel. 

PART 1—AMERICA'S STAKE IN OFFSHORE PETROLEUM 

EENERGY is tlie cornerstone of economic growth, indus-
J trial strength, and national security. The United 

States is the most highly industrialized and prosperous 
nation in the world, largely because Americans have had 
an ample domestic supply of energy resources—readily 
available at reasonable cost—to meet their needs. 

Energy, in the broadest sense, is power—the ability 
to provide heat and hght, to make things move, to do work 
in some form. America's principal source of power is 
petroleum—oil and natural gas. Together, these fuels pro
vide three-quarters of the nation's total energy require
ments. 

(Continued on Page 12) 
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• eî ineer can 
cut crime as w 

as any cop* 
Maybe better* 

Last year, murder was up 7%. Rape was up 17%. 
Robbery was up 14%. 

It's getting to the point where a woman can't show her 
face on a dark street. A n d grown men are running scared. 
Sadly, crime has become a part of our everyday lives. 

Where do we turn for help? To police, of course. But 
why not also to engineers? 

Engineers at General Electric set out to develop a more 
efiicient streetlight. A n d they came up with one of 
the most efficient crime fighters ever invented. 

It's called the Lucalox® lamp. It puts twice as much light 
on a street as any other lamp without any extra operating 
cost. A n d wherever Lucalox has gone up, crime has gone 
down. By 50% or more in city after city. 

But that's not all an engineer can do. He might design 
communications equipment that enables one patrolman to 
do the job of two. Or a complex of traffic monitors that 
puts twenty cops back on the beat. Or even a patrol car to do 
its special jobs in a better way. 

It's sometimes hard for people to realize that engineers, 
with their technology, can solve social problems. But, in 
fact, some social problems can't be solved any other way. 

So if you're an engineer who's bothered by social 
problems, you're in a unique position to help. 

General Electric could use your help. We see more 
problems around us than we know how to solve. So what we 
need is more engineers. 

G E N E R A L ^ E L E C T R I C 
A n equal opportunity employer 
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(Continued from Page 10) 
The Role of Petroleum Energy, Petroleum is almost the 

sole source of power for America's vast transportation net
work—rail, ship, air, truck, and family car travel. Oil 
and natural gas fuel much of the nation's industry and its 
military might They furnish most of the country's heat 
and lubricants, and they form the basis of thousands of 
plastics and petrochemical products which have become so 
important to the comfort and ease of living , enjoyed in 
this country. 

Petroleum's vital role is understandably taken for 
granted by most Americans, primarily because—apart 
from wartime rationing—Americans have never experi
enced a serious shortage of these fuels. But each day, 200 
million Americans consume nearly 550 million gallons of 
petroleum liquids and over 50 bUlion cubic feet of natural 
gas. 

Petroleum's Future Role. The population of the United 
States is expected to reach perhaps 250 milUon by 1980 
and to climb to as much as 360 million by the turn of the 
century. To furnish the needs of future Americans all seg
ments of the economy—from home construction to the 
largest industries—will have to rapidly expand. And with 
this expansion, the nation's petroleum energy needs will 
double. 

Based on U . S. Department of the Interior estimates, 
daily oil demand will jump to over 770 million gaUons by 
1980, and to more than 1,100 million gallons every day by 
the year 2000. Natural gas demand is forecast to rise to 
nearly 70 billion cubic feet daily in 1980 and to 130 biUion 
cubic feet each day by the turn of the century. 

What these forecasts mean is that between now and 
the end of the twentieth century—roughly three decades— 
the nation wiU require two and one-third times more petro
leum energy than it consumed during the entire 110 years 
that have elapsed since the birth of the oil industry in 1859. 

Meeting future needs of this magnitude is a challenge to 
the industry—in fact, a mandate—to broaden its search 
for new oil and gas deposits to all corners of the continent. 
Every drop of oil and cubic foot of natural gas must be 
found if Americans are to be guaranteed a contmuing un
interrupted flow of petroleum energy in the years ahead. 
And such a flow could not be guaranteed if the nation, in
stead, became heavily reliant on foreign oil to meet its 
needs—the cut-off of oil shipments to the West during the 
1956 and 1967 Middle East Crises clearly demonstrated the 
insecurity of such an option. 

Under this mandate the petroleum industry pushed its 
search seaward because it had to. The remaining oil and 
natural gas on land have become increasingly more diffi
cult and costly to find. As a result, new discoveries of both 
fuels have been declining while demand for petroleum 
energy continues to spiral. Arctic Slope oil will begin to 
furnish a share of the nation's energy needs during the 
1970's. And eventually, synthetic fuels will be an added 
source of supply for the nation—but because these fuels 
cannot yet be produced at a competitive cost, this even
tuality is still years away. In the meantime, to assure the 
nation's consumers a continuing supply of low-cost energy, 
the petroleum industry must now find the oil and natural 
gas res(;rves that will be required for the 1970's and 80 s— 
for it takes between five and 10 years after an initial dis
covery is made to fully develop and bring a field's poten
tial to commercial production. 

Offshore Potential. One of the areas whieh offers the 
nation and its people the best immediate promise of sup
plying a secure source of future petroleum energy de
mand lies offshore. 

As yet, only about one per cent of the seabed sur
rounding this continent has been tested for its petroleum 
potential. But experts with the U . S, Geological Survey 
estimate that the total recoverable reserves underlying 
the U. S. continental shelf may be over 200 billion barrels 
of oil and more than 1,000 triUion cubic feet of natural 
gas—a potential great enough to supply U . S. needs for 

12 

many years to come. Deeper portions of the ocean floor 
off the U . S. mainland—the continental slope and the 
landward portion of the continental rise which have not 
yet been explored—may also add significant amounts of 
oil and natural gas to the domestic reserve supply. 

Current Status of Offshore Development. The seabed 
off the U. S. mainland currently supplies approximately 
13 per cent of the nation's oil and natural gas require
ments. At the present time, production is centered in the 
GuK of Mexico and in the waters of the Pacific off Cal
ifornia. But the seabed off the Atlantic coast is also 
thought to have significant petroleum potential, although 
no exploration drilling has yet been undertaken in these 
waters. 

Current production is primarily in water depths of less 
than 300 feet. However, operaUons are presently underway 
in waters approximately 1,300 feet deep. Within three to 
five years, the petroleum mdustry expects to have the 
technological know-how to not only driU, but also produce, 
in waters at least 1,500 feet deep, and within a decade to 
extend its operational capability to water depths of 4,000 
to 6,000 feet. 

With this advanced capability and the potential re
sources thought to exist beneath the ocean floor, experts 
estimate that offshore oil and natural gas may supply a 
major share of this nation's domestic petroleum require
ments by 1980. 

Offshore Costs. Offshore operations, however, are ex
pensive and costs will rise considerably as greater depths 
are attained. . 

Thus far the U S. petroleum industry has invested 
an estimated $13 biUion in the search for and development 
of offshore deposits of oil and natural gas, and operating 
costs are adding to this total at a daily rate of $2 milUon. 
Many companies operating offshore have not yet begun to 
break even—all told, offshore petroleum operations show 
an earnings deficit of an estimated $7.5 billion. 

Part of this capital outlay includes bonuses paid for 
offshore leasing rights. The federal government alone has 
collected an estimated $3.5 biUion since 1954 for leases 
granted in waters beyond state jurisdiction, while the 
states have realized an estimated $1 million from their 

Drilling and producing platforms also represent a size
able investment. Those currently operating in U . S. coastal 
waters cost as much as $15 miUion each, while some now 
being designed wUl cost $18 miUion. 

Besides the capUal ouUay for the platform, actual driU
ing itself is a sizeable cost factor. In 1967, a total of 1,365 
weUs were driUed off U . S. coasts at a combined cost of 
over $614 mUlion—or an average of over $450,000 per well. 
In other words, each offshore weU is approximately six 
times more costly to drUl than the average weU on land. 

Yet despite these high costs, the offshore petroleum 
search' must continue, for its potential resources are 
needed to met this nation's future energy requirements. 

PART il—PROTECTING THE OCEAN ENVIRONMENT 

Offshore Operations Closely Regulated, Strict regula
tions and close supervision have long been part of the 
petroleum industry's offshore operations. The U . S. De
partment of the Interior—and its Geological Survey and 
Bureau of Commercial Fisheries—the U . S. Coast Guard, 
the Army Corps of Engineers, plus the various state agen
cies all supervise the industry's offshore activity—from 
prehminary survey operations, to the safeguards required 
during driUing and production, Periodic inspections by 
officials of these regulatory agencies are also made of the 
industry's offshore facUities. The industry itself care
fuUy inspects each piece of offshore equipment, mamtams 
round-the-clock supervision of its drUUng operations, and 
closely monitors the rate of offshore production. 

Seismic Surveys. In the search for oU and natural gas 
on land or at sea, one of the principal geophysical tools 
used is the seismograph. In seismic surveys a shock wave 
is generated which ti-avels downward, sti-iking successive 
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rock formations beneath the surface. These waves are 
then reflected back to the surface where they are picked 
up by geophones—detecting devices—and the various im
pulses recorded. By correlating the intensity of the waves 
and the time intervals required for them to travel down 
and back, the geophysicist learns the general character
istics of whatever formations may Ue underground. 

Ocean-floor seismic surveys are today nearly aU con
ducted with non-dynamite energy sources to generate 
shock waves. Sorae of the more basic types being used 
are those employing hydraulic vibration, electric arcs, 
compressed air, and controUed detonation of gases. AU of 
these non-dynamite seismic techniques have proved to be 
efficient, economical, and completely nonhazardous to 
marine life. As a matter of fact, tests conducted by the 
Interior Department's Bureau of Commercial Fisheries 
showed that these non-dynamite surveys had no damaging 
effect on marine life, even when the shock waves were 
set off in proximity to fish. 

If preliminary ocean fioor geophysical and geological 
data indicate the chance of finding oU or natural gas, 
plans are made to drill an exploratory well. For there is 
no sure way to know whether a possibUity is, in fact, a 
reality untU the drill bit actually finds oil or gas. 

Safeguarding the environment is a prime consideration 
in determining how the exploratory well wUl be driUed. 
Based on their knowledge of the underground strata, com
panies take great care in selecting a drill site—not only 
to reach the depth at which they feel a deposit of petro
leum may exist, but to reach it safely. 

Types of Offshore Structures. Several types of rigs are 
used in offshore exploratory driUing. 

One type is a mobile seLf-elevating rig which can be 
towed to location and is primarily used in waters of up to 
about 250 feet in depth. Once on-site, the legs are lowered 
to the seabed and the platform "jacked-up" to a safe 
level above the sea. 

A second type is known as a submersible barge. These 
rigs sit on the bottom in shallow waters whUe drilling, 
and are pumped out and floated for movement to a new 
driU site. 

Thirdly, there are the floating rigs. These are generaUy 
of two types: the semi-submersible, which is used in a 
partiaUy submerged position to increase its stabiUty; and 
the drUlship, with a barge or shipshape hull. Floating rigs 
have been anchored to the bottom in water depths up to 
1,300 feet. Dynamic positioning with propeUors and thrust-
ers may also be used, and is growing more popular for 
use in greater depths. 

FinaUy, when exploratory drUling has been completed, 
and oU or gas found, platforms to develop the field are 
instaUed. These are enormous fixed structures which can 
be instaUed in hundreds of feet of water. They must be 
large enough to provide living quarters for the crew, a 
helicopter landing pad, warehousing for supplies, plus the 
driUing and production equipment. Using such structures, 
from 20 to 60 weUs can be drilled directionaUy to cover 
hundreds of acres from beneath a single platform. 

Design of the Drilling Structure. A vital part of the 
petroleum industry's efforts to protect the offshore en
vironment has been its research in offshore structure 
design. Extensive study is made of the effect of wave and 
wind forces during storms at sea—for example, during 
hurricanes—water depths, tides, shifting currents, etc. to 
make certain that offshore drilling and production plat
forms can safely withstand these forces. 

In effect, offshore structures are designed to protect 
the ocean environment. They are built to engineering 
standards which eUminate as much as possible the risk 
of damage to these instaUations by the forces of nature. 
In reducing this risk, the possibility of poUution from a 
severed pipe connection, for example, is correspondingly 
lowered. 

Modern structures are now in use in the Gulf of Mex
ico which have been buUt to endure winds up to 140 miles 
per hour and waves as high as 60 feet. Alaska's Cook Inlet 

has presented a special chaUenge. There, winter ice floes 
up to six feet in thickness are moved in and out of the 
Inlet by swift currents and 30-foot tides. Platforms operat
ing in that area have been successfuUy designed and con
structed to weather these adverse elements. 

Pollution Control Aboard the Platform. On board, 
special precautions are taken to prevent pollutants from 
going over the side. When the rig decks are washed, the 
waste runs into a collection system buUt into the plat
form. There, whatever oUy residue may have been col
lected is separated before the water is pumped back into 
the sea. Drip pans are positioned beneath aU storage 
areas to coUect and contain whatever leakage may occur. 
These drippings are then barged ashore. Great care is also 
taken to prevent chemicals or non-biodegradable wastes 
from going overboard, not even candy wrappers. The one 
exception is food left-overs which the fish apparently 
thrive upon. 

As a sideUght—fish are also attracted to offshore plat
forms by barnacles and water plants which fix themselves 
to the underwater pUings. SmaU marine life feed on 
these and, in turn, attract larger fish. As a result, these 
structures have become favorite grounds for sport fisher
men. Official U. S. government statistics reveal that the 
annual fish catch in waters off the Louisiana coast in
creased two and a haK times during the years 1950-1965— 
a period of intensive petroleum activity in the area. 

The Drilling Process. DriUing a weU is an around-the-
clock operation and one which is, at aU times, closely 
supervised. Special devises log the progress of the driUing 
operation and a continuous watch is maintained on the 
underground pressures encountered. 

Offshore weUs are drUled by the rotary method. A driU 
bit is attached to the lower end of a string of pipe and the 
bit and pipe are passed through a rotary turntable on the 
derrick floor. As the pipe is turned, the bit bores a hole 
deeper and deeper into the ocean floor. As the hole 
deepens, new lengths of drill pipe are added to the so-
caUed "drUl string." 
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The Function of "Mud.*' During the drilling process a 
special fluid called "mud"—a mixture of water, clay, and 
chemical additives—is forced down the drill pipe under 
carefuUy controUed pressure. When the "mud" reaches the 
bottom of the hole, it is forced out through perforations 
in the bit and returns outside the drill pipe to the surface, 
where it is collected and recircxUated. 

This constantly circulating fluid has several functions. 
It cools and lubricates the driU bit. It flushes the cuttings 
left by the bit from the weU. It cakes and stabiUzes the 
sides of the hole, thus preventing cave4ns. And, it also 
acts as a safety device, primarily by its weight, to con
trol the pressure of any gas, oil, or water that may be en
countered during driUing. If, during the driUing operations, 
a high pressure zone is encountered, the thickness, or 
weight, of the "mud" is increased and it is pumped down 
the hole under greater force to control the down-hole pres
sures. This contains the flow of oil and gas to the surface, 
thus preventing an uncontroUed flow from the weU, com
monly caUed a "blowout." 

The Function of Casing. Casing is also an important 
safety device in aU drilling operations. Casing consists of 
lengths of steel pipe which are set in the hole to protect 
fresh water strata, shut off high pressure zones, and pre
vent the possibUity of uncontroUed pressures. Great pre
cautions are taken to set casing to a depth sufficient to 
protect zones which have been penetrated by the driU bit 
from incursion by the drilling mud, and to preclude the 
escape of fluids or gas from these zones. 

Stringent specifieations are set for aU casing — pipe 
thickness, grade of steel, etc.—to assure that they will be 
able to withstand down-hole pressures. 

After the casing is set in the hole, it is sealed securely. 
This is done by pumping a cement slurry through the 
string of casing and forcing it out through the bottom, so 
that it rises to fiU the space between the outside of the 
casing and the waUs of the hole. 

"Blowout Preventers." After the first string of easing 
is set, "blowout preventers" are instaUed—frequently a 
stack of up to four. When using floating rigs, this safety 
equipment is usually located on the ocean floor, whiie in 
the case of fixed or semi-submersible platforms the "blow
out preventers" are generally situated on the floor of the 
rig. 

In a matter of seconds, "blowout preventers" close off 
the space between the driU pipe and the easing through 
which the pipe is run when high pressures are encoun
tered. Other valves then close and shut off the entire open
ing at the weU head if the string of driU pipe has already 
been withdrawn from the hole. 

This safety equipment must also meet rigid standards 
for resistance to high pressures. It is carefully tested at 
frequent intervals to assure that it functions properly. The 
crew also is put through periodic test runs to make sure 
that they know what to do when high pressures call for 
quick action. 

"Down-Hole Storm Choke." When the weU is completed, 
tubing is run down the hole inside the casing. It is through 
this tubing that oU and natural gas flow to the surface. 

Offshore flowing weUs are equipped with a safety de
vice inside the tubing, called a "down-hole storm choke," 
which, as its name impUes, is instaUed below the seabed. 

These devices automatically close down production 
whenever there is an abnormal flow from the tubing. For 
example, if a hurricane were to open the production as
sembly by severing the well head connection, the storm 
choke immediately stops the flow of oil or gas within the 
system, thereby preventing the possibility of poUution. 

Here again, these storm chokes must meet rigid speci
fications and be periodicaUy checked. 

The "Christmas Tree." Another safety step in weU 
completion is the replacement of the "blow-out preventer 
stack" with a "Christmas tree," so named because of its 
many branch-like fittings and valves. This equipment is 
designed to control the production of oU and natural gas 
and shut off the flow should abnormal pressures develop 
in the production system. 
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The Accident Record. The steps taken by the industry 
to prevent accidents in its offshore activities, and the 
control devices it has developed, have resulted in an im
pressive safety record. AU told, some 8,000 weUs have 
been drilled in federal offshore waters. Of these, only 24 
blowouts have occurred—most of which were gas wells 
which did not poUute the water. Six, however, involved 
oU, but only one resulted in a significant release of oU 
on the waters, 

PART Ml—SANTA BARBARA IN PERSPECTIVE 

The Spill. The one major oU weU blowout occurred on 
Jan. 28, 1969, in the Santa Barbara Channel off the Cal
ifornia coast. It was an accident which spiUed an esti
mated 12,000 barrels of oU into the Channel before the 
ocean floor leak could be largely controlled. 

It was also an accident which received a great deal 
of publicity. The blowout did cause a considerable amount 
of contamination — oU polluted the area, beaches were 
fouled, and some birds were lost as a restdt of the spill. 
But as serious as the problem was, much of it was tem
porary. The Santa Barbara spiU was not the tragedy which 
some of the news media reported in highly emotional 
terms—it was an extremely unfortunate accident which 
should be viewed on the basis of the facts and in the 
proper perspective. 

History of Santa Barbara DriUing. Prior to the accident 
earlier this year, a cumulative total of 943 oil and gas 
wells had been drUled in state and federal portions of the 
Santa Barbara Channel, including 500 core tests and 443 
weUs driUed in the actual search for oil and gas. Of these 
443 weUs, 214 are producing either from platforms or in
staUations on the ocean floor, 151 were drUled directionally 
from shore, and 78 have been abandoned and plugged. 

Al l of these 943 weUs were driUed without incident. 
Then the accident occurred. 

Containing and Controlling the Leak. At the present 
time the leak has been largely controUed. The weU itself 
has been sealed off, but a smaU amount of oU is leaking 
from fissures in the ocean floor in the area of the weU. To 
contain this seepage, a number of coUecting devices have 
been set under the weU platform and .several large hoods, 
made of plastic impregnated nylon and ranging in size 
from 25 to 110 square feet, have been installed on the 
ocean floor near the platform. The oil and water coUected 
by these hoods flow through hoses connected to the plat
form, where the oU is separated from the water and sub
sequently transported to shore. 

Presidential Panel Recommendations. FoUowmg the 
Santa Barbara spiU, President Nixon asked his science ad
visor. Dr. Lee DuBridge, to appoint a special panel of in
dependent scientific and engineering experts to investigate 
the accident and recommend procedm'es for controUing 
and eUminating the oU seepage. The panel submitted its 
report early in June of this year and concluded that it 
was "less hazardous to proceed with development of the 
lease (on which the accident occurred) than to attempt to 
seal the structure with its oil content intact. In fact, the 
panel is of the opmion that withdrawal of the oU from the 
Repetto zone (the oil-bearing formation) is a necessary 
part of any plan to stop the oU seep and to insure against 
recurrence of oil seeps on the crest of the structure." 

SpecificaUy, the panel made the following six recom
mendations : 

(1) Contain and control present oU seepage through the 
use of underwater receptacles or other suitable 
methods. 

(2) Seal off, or reduce as much as possible, the flow 
from existing seeps through a program of shallow 
driUling, pumping, and cementing. 

(3) Review the possible earthquake hazards and take 
necessary actions. 

(4) Attempt, through an oU withdrawal program, to de
termine the degree of interconnection between lev
els of the oil-bearing formation. 

(Continued on Page 16) 
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"There's a little more 
freedom here to direct my 
own research than at 
most company labs." 

Bob Pfahl, Western Electric 

Thermal energy is his field. And since 1968, 

Bob Pfahl has been doing research and develop

ment in radiant heat transfer on the staff of Western 

Electric's Engineering Research Center. 

Weli-backgrounded, Bob holds three degrees 

from Cornell University—a bachelor's in mechani

cal eng ineer ing, and a 

master 's and doctorate 

(received in 1965) in heat 

transfer. 

"My job is self-moti

vating,"said Bob."I haveto 

look ahead to see where 

I think research should be 

done." 

And one such area 

was the design of heating 

equipment. Western Elec

tric uses radiant heating in 

a variety of manufacturing 

p rocesses because it 's 

quick and inexpensive, 

and because it can be ap

plied at a distance. 

However, because ofthe limitations of existing 

reflectors, radiant heating has been limited to small 

areas. Bob has developed a reflector shape which 

uniformly distributes energy from a compact mer

cury arc lamp over larger circular areas. 

"Many projects grow out of previous or exist

ing work," Bob said. He explained that in order to 

calculate the reflector shape, he had to first design 

an instrument to measure reflectance of the reflec

tor material. 

"But we're well supported here at Western 

Electric," said Bob. "We 

have very fine lab equip

ment—and can obtain the 

equipment we need." 

So Bob designed and 

built his "spectral bi-direc

tional reflectometer." It 

provides data for a com

puter program he created 

that calculates reflector 

shape by numerically inte

grating a set of differential 

equations. 

Bob is currently work

ing on the development of 

an even newer type reflec

tor which will distribute 

energy from line type fila

ment lamps over a large rectangular area. An array 

of these reflectors will allow the uniform heating of 

almost any size workpiece. 

"We're free to look around for our own proj

ects," said Bob. "I like that-that's why I'm here." 

W e s t e r n E l e c t r i c 

An Equal Opportunity Employer 
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(Continued from Page 14) 
(5) Reduce pressures throughout the reservok to safe 

levels and maintain pressures with water injection, 
i£ needed, to minimize subsidence. 

(6) Deplete all Repetto reservoirs as efficiently and 
rapidly as possible, consistent with safe practice. 

Several of the panel's recommendations were already 
under way before it submitted its report—underwater con
taining devices had been installed and preliminary meas
ures had been taken to implement recommendations four, 
five and six. AU of these steps were taken after detaUed 
consultation with government officials and technical ex
perts. 

The Cleanup. ISTo effort was spared in the cleanup oper
ations at Santa Barbara. Hundreds of oil company per
sonnel were assigned to remove aU remnants of the spiU. 

MUes of floating booms were used to contain the oU 
slick, and boats were put into service, equipped with 
skimming devices, to remove the oU from the water. Per
haps the most effective coUecting device was, strangely 
enough, straw. Thousands of bales of straw were strewn 
on the water to sop up the oil so that it could UteraUy be 
raked aboard boats. Although effective, it proved to be 
back-breaking work. 

Trucks and buUdoz-ers plied the beaches to remove any 
oily residue which washed ashore. And each rock in the 
Harbor breakwater was individuaUy sandblasted or steam 
cleaned. As a result of these efforts, the beaches are as 
inviting as before to surfers, sunbathers and swimmers, 
and the breakwater is perhaps cleaner than it was when 
first constructed. 

Homes, piers and boats which were affected by the 
slick have also been scrupulously cleaned and insurance 
claims by property or boat owners quickly handled. 

Effect on Marine Life and Birds. The most emotional 
and, in fact, erroneous stories about the oil spiU have 
dealt with its effect on marine life and wild birds. 

The creatures which suffered the most from the spUl 
were birds which dove into the sUck searching for fish. 
Every possible effort was made to save the lives of the 
birds whose feathers had become coated with oU. Sanctu
aries were set up, manned with scientists and speciaUsts, 
to clean and care for the birds which were affected. But, 
although many of their rehabiUtation efforts were success
ful, some 3,500 birds died as a result of the spill. Since 
the accident, however, new births are rapidly returning 
the bird population of the area to normal. 

To determine the efifect on other marine life, specialists 
under the direction of Dr. Wheeler J. North—of the Califor
nia Institute of Technology who is considered one of the 
nation's outstanding marine biologists—inspected the tidal 
areas along the Santa Barbara coast and the Channel Is
lands. Their investigation was conducted about three 
weeks after the spiU. 

Reporting on the results of this investigation, Dr. North 
said that he felt the oil spUl was a "cause for concern, but 
not a cause for hysteria." SpecificaUy, Dr. North reported 
that the team had found no dead creatures except barna
cles and other forms of sea life which had attached them
selves to the legs of the driUing platform where the acci
dent occm-red. He went on to state that there had been no 
permanent damage to sea lettuce or other growth, such as 
plankton, in the area sxu"veyed and concluded that "with 
luck the Channel wUl remain as luxurious as it ever was." 

Effect on Whales. In March following the oU spiU, six 
whales were reported to have washed ashore on California 
beaches, arousmg concern that they had died as a result 
of the oil pollution in the Channel, 

Subsequent autopsies and tissue tests on three of the 
whales revealed that they had died of natural causes and 
not as the result of oU poUution or reaction to the chemi
cals used to disperse the oU sUck. These were the findings 
of the U . S. Fish and WUdlife Service and the Bureau of 
Commercial Fisheries. 

Effect on Seals. San Miguel Island, which lies 35 mUes 
off the coast of Santa Barbara, has been depicted in news 
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and magazine articles as a scene of untold death due to 
oil poUution. This island, whieh is under the jurisdiction of 
the U . S. Navy, is a habitat for some 25,000 seals and sea 
lions, and about 5,000 of their pups. 

When the news media first reported that the Channel 
oU leak was kiUing seals on San Miguel, the Navy re
futed the story in a special release to several West Coast 
newspapers. The release stated that representatives of 
the U . S, Park Service, Navy marine biologists, rangers, 
and veterinarians who surveyed the island found only two 
new seal carcasses. One was a bull elephant seal which 
had obviously been the victim of a fight, and the other 
is thought to have died from pneumonia, not oU. 

According to the Navy and Park Service experts, the 
newspaper report was based on the false assumption that 
animals which are lying still must be dead. Actually, the 
experts stated, it is often necessary to nudge a sleeping 
elephant seal to get it to move. 

A more recent magazine story, based on an admittedly 
unauthorized trip to San Miguel by staff reporters and 
photographers early in June, carried the false reports 
of death on the island a step further. Pictures accompany
ing the story showed baby seals supposedly blackened 
with oil and left to die because their mothers refused to 
feed them. Another picture showed a fuU grown seal 
emerging from the water, its face black with oU. 

This story was completely refuted by the Caiifomia 
Department of Fish and Game, the U. S. Navy, and the 
U. S. Department of the Interior, AU three of these agen
cies, after detailed investigation and laboratory tests, at
tested to the fact that there was no evidence on the island 
of either iUness or death from oU, and that the mortality 
rate among the sea mammals and their offspring was no 
higher than usual. 

The Interior Department has been maintaining a daUy 
monitoring of conditions on San Miguel. In its report dated 
June 29, 1969, Interior pointed out that oil appeared on 
San Miguel beaches on March 19, 1969—but that the area 
affected totaled only one-half of one per cent of the island's 
34-mUe coastline. Since March 19, according to Interior, no 
new oil has appeared on the island. 

As for the magazine article's implication that baby 
seals were being abandoned by their mothers, the Interior 
Department had the foUowing to say: 

"It has been suggested that since close-range 
identification of pups by females is dependent on 
odor, the presence of oU on the pups would prevent 
the mothers from identifying the young or perhaps 
would cause the mothers to shun the young. We 
have no evidence that this is so." 

Suggestions have been made that, regardless of how 
slight the effects from oU have been, San Miguel's sea 
mammals and beaches should be cleansed of any traces 
of oU. The Interior Department pointed out that since 
this is the breeding time, cleaning operations on the island 
would probably cause the seals to stampede, causing pups 
to be crushed. Others have suggested that the seal and 
sea lion offspring could be removed from the island and 
reared artificiaUy. Interior's reply is that this is not only 
unnecessary, but potentiaUy harmful since Uttle or no 
success has been achieved in rearing various sea mammal 
species in captivity. 

Effect on Fish. Fishing in the Santa Barbara Channel 
was sharply curtailed for some time following the spiU 
primarUy because few boats left the harbors whUe there 
was oU on the water. 

Fish spotting from aircraft, however, revealed that 
there were large schools of fish in the Channel waters — 
includmg anchovies, mackerel, barracuda, smelt, whales, 
and porpoises. Now that the waters are relatively clear 
again, commercial and sport fishing has essentially re
turned to normal. 

Conclusion. Although the Santa Barbara incident was 
serious, the over-aU record for offshore petroleum opera
tions has been one of compatibulty with the ocean environ-

(Continued on Page 17) 
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THE MELOS method* used by a French Company,! 
under BRGM Ucense (Bureau de Recherches Geo-

logique et Miniere—Geological and Mining Research Bu
reau) deUvers, from surface measurements, a depth 
measurement of the electrical resistivity of the sub-soU, 
apoUcable in various fields where investigation of the 
sub-soU is necessary such as mining exploration, geological 
and geotechnicai, hydrological studies and petroleum ex
ploration. 

Working Principle—An electro-magnetic radiation trans
mitter eonsistina of a magnetic dipole with a vertical axis 
is mstaUed on the surface of the ground. A receiver, lo
cated at some distance from there, also on the ground, 
measures aU the components of the electro-magnetic field 
originating from the transmitter, transmitted to the air 
in the vicinity of the surface. The exploration method of 
the sub-soU then uses the more or less great penetration 
of the radiation m the sub-soU which is conductive as a 
function of the frequency, the lowest frequencies and niost 
resistive ground corresponding to the greatest penetration. 

Use of the ampUtudes of the electrical and magnetic 
components of the field for a series of extremely low 
frequencies thus leads to a knowledge of the distribution 
of the resistivities in the ground of the sub-soil as a 
function of the depth. 

Practical Application—From a single transmission sta
tion, a whole series of measuring points are connected to 
reception stations according to the desired layout (pro
files, grid, etc.). The distance between transmitter and 
receiver is selected as a function of the geoelectrical para
meters of the sub-soil (resistivities and depths) and, in 
practice, is located at several times the required investi
gation depth. 

*MELOSr Magnetic—Electric by Surface Waves. , „ ,_ , 
tTECH-NO (Compagnie d'Applications et de Ditfuston de Te^niques 
Nouveiles) 19, rue de I'Ancienne Comedie, Paris 6 (France) Tel.: 325. 54.32. 

etroieum. and Environment 
(Continued from Page 16) 

ment. The petroleum industry shares the pubUc's deep 
concern that the oceans be preserved and protected. OU 
companies, in cooperation with each other and with gov
ernment agencies, are actively engaged in research to 
develop new and improved safety devices which, hope
fuUy, wUl eliminate entirely any risk of potential damage 
to the ocean environment, marine life, beaches, and prop
erty. At the same time, programs are continuing to de
velop effective means for containing and cleaning up any 
accidental spiUs. 

The American Petroleum Institute recently launched a 
new program of applied research aimed at developing 
new and improved methods of handUng the cleanup of 
oil spiUs. Seven projects wiU be undertaken to develop 
improved systems, equipment, and oil spiU treating agents 
that wUl more efficiently cope with aU types of oil spiUs. 
The petroleum mdustry considers such efforts just as 
vital as the need to search for oU and natural gas offshore. 

Melos Exploration Instrument. 

a 
i*!re de prospecUon 

T 

Fig, 1—installation on ground, (a) Prospecting area. 

Three persons suffice to conduct prospectmg. The total 
duration of operations for one measurement in the actual 
state of the technique is of Uie order of several minutes 
including a brief examination of measurements which is 
possible on the spot. The units can be mounted on two Ught 
vehicles, one for transmission, the other for reception or 
again, be transported by hand. 

The possibUity should be mentioned of simpUfied and 
more rapid operation by profUing with a reduced number 
of frequencies. 

Equipment—The MINI-MELOS miniaturized and com
pletely portable, has been speciaUy designed for muimg 
prospeetion and sub-soU studies down to a depth of 200 
to 300 meters (656 ft. and 984 ft.). It consists of the foUow
ing: 

(Continued on Page 18) 
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S o v i e t p e t r o i e u m Ol?j.ecti 

^ x u m l n e d ^ e o i o ^ i s t 

iue6 

AN internationally known geologist 
says Russia is adding emphasis 

to its petroleum objectives that in
volve political and economic pressures 
throuEfhout the world. 

"Russia hopes to dominate the 
w o r l d through petroleum," says 
Michel T. Halbouty, former president 
of the American Association of Petro
leum Geologists. 

The Houston independent oil op
erator says the Soviets are using every 
device necessary to get a foothold for 
their coming petroleum domination. 

"Their interest in Vietnam is the 
oil in Indonesia, not in helping the 
North Vietnamese," he says. 

Their interest in the Arab-Israeli 
conflict is their plan eventually to con
trol Middle East and African oil—not 
in their love for Arabs or Africans." 

Halbouty believes Canada is the 
only place outside the United States 
where the energy supply potential is 
high and where there is no current 
serious threat from communism. 

'Reprinted couri:esy of The nenver Post (June 
21, 1970 issue). 

He predicts the United States will 
gradually need to import more and 
more Canadian crude but expresses 
concern about Western Europe and 
other areas that depend on petroleum 
from the Middle East, Africa and 
South America, 

Under present conditions, Halbouty 
says, there is no way this country 
could provide its allies and friends 
with oil over an extended time as was 
the case during the Arab-Israeli con
flict of 1967. 

Halbouty gives this appraisal of 
major producing areas: 

Middle Easl^"Today most of the 
countries of the Middle East are 
either hostile to the United States and 
friendly to Russia or they are under 
overwhelming pressure from the 
Kremlin and their own leftist neigh
bors. 

Africa—"Withm the past year one 
regime after another in the important 
oil countries, regimes once friendly 
to the free worid, have been replaced 
by those favorable to the Russians." 

Libya—"One of the most prolific oil 

areas of the world, a government 
friendly to the United States has been 
overthrown and replaced by a puppet 
of the Soviets, and I would imagine 
that our time there is relatively 
short." 

Nigeria—"Rapidly becoming the lo
cation of tremendous offshore oil re
serves, the existing government owes 
much of its existence to the Soviet 
Union." 

Indonesia—"A considerable potential 
for tremendous new oil reserves is 
being found but only the action in 
Vietnam has so far prevented Com
munist control." 

Venezuela—"Castro's agents are a 
threat to Venezuela and its great oil 
reserves. In fact, it is obvious this is 
communism's prime objective in this 
hemisphere." 

Halbouty says he often wonders if 
the American public is aware of the 
fact more than 75 per cent of the 
known proven free world reserves of 
oil are in the Middle East and African 
countries either hostile or under un
relenting Communist pressure. 

"The Middle East is now providing 
67 per cent of our oil requirements 
for the war in Vietnam," he says. 

He adds that Soviet petroleum 
marketing arrangements have reached 
almost every capital in Europe. 

"Their basic plan is, as most people 
can see once it is shown them, to 
make aU oil consuming nations, in
cluding us, dependent on petroleum 
they control in any part of the world," 
he says, 

"With that goal accomplished, the 
Cold War will end and the Com
munists will be the winners." 

WJo * 5 j lod Exploration ^^dtem 
(Continued from Page 17) 

Transmitter: signal generator, 120 W current amplifier, 
transmitter dipole up to 100.000 Amps x approx. 1 sq. yd. 

Receiver: electrical and magnetic field sensors, ampli
fiers, filters, battery power supply, pre-tuned frequencies 
from 35 to 35.000 Hz. 

A HEAVY MELOS is at present being tested for greater 
investigation tests, with a view to petroleum exploration. 

Display of Results—Examination of ground measure
ments takes place with a computer. During a first stage, 
apparent resistivities as a function of the frequency are 
obtained. It is then possible, by approximation, to arrange 
for the use of systems of charts drawn up for the flat 
waves at normal incidence. The results are displayed in 
the form of sections or isoresistivity charts, and, after 
interpretation, in the form of sections or true resistivity 
charts as a function of depths. 

a b 
generateur 

de 
signal 

a m p l i . 

de 
courant 

b o u c l e 
e m e t t r l c e 

Fig. 2—Transmifter. (a) Signal generator; (b) Current 
amplifier; (c) Transmission loop; (d) 50 Hz a.c. supply. 
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MELOS exploration, according to the density of sta
tions, can be used as a prospecting method or a detail 
method and can be adapted with great flexibihty to the 
type of investigation required by the user. 

The method, which is a great design novelty, also has 
a series of determining advantages over conventional 
electrical or electro-magnetic methods: 

• The multi-frequency measurement of all the com
ponents of the electro-magnetic field delivers data gen
erated in the form of a vertible sub-soil examination; 

• The measurements at the receiver, mdependent of 
the soil, result in accurate locaUzation of the exploration 
and good elimination of distant side effects; 

• The use of the variable rate enable simple passage 
of resistive screens; 

• The use of as low frequencies as required enables 
great investigation depths; 

• The method and equipment offer very rare opera
tional reliabiUty, flexibihty and simphcity of operation. 

AZ7 
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f\q 3—Receiver, ia) Adjustable gain amplifier; (b) Turn-
able filter; (c) Voltmeter; (d) Batteries. 
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You're an engineer. You want to 
do things—big things. What kind 
of career could you choose at 
Bethlehem Steel? 

Wel l , you could go into steel 
plant operations. Here you might 
supervise operations of one of 
our ultra -modern rolling mills, or. 
basic oxygen furnace depart-
menbj. You might design new 
mills, or direct their construction. 
You might be responsible for 
repairand maintenanceof 
colossal, complex facilities. 

What else? Plenty! You might 

be deeply involved in metallurgy, 
electricai and electronic appl i
cations, power, coal chemicals, 
production engineering, or 
pollution abatement. 

You could go into mining 
operations. Or shipbuilding and 
ship repair. Or ship design and 
engineering. Or fabricated steel 
construction. Or research and 
development. Or saies, as a 
technical representative or 
linesalesman. 

Diverse? You bet! We 'd be 
hard-put to think of an industry 

that can equal steel in the variety 
of opportunities for engineers 
and other technical graduates— 
or a steel company that can 
match the opportunities at 
Bethlehem Steel for moving up 
In management. 

We could write a book about it. 
We have written a book about It. 
It's called, "Bethlehem Steel's 
Loop Course." You can pick up a 
copy in your piacement office. 
Read it. If it interests you, plan 
on talking with our representa
tive when he visits your campus. 

STEEL B E T H L E H E M S T E E L 
An equal opportunity employer 
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W H E N Y O U BUiLD A N OBJECT THAT IS THE FIRST 
O N E O F ITS KIND, weighs 400,000 pounds and stands 30 
feet tall, people are bound to take notice. Especially when 
you construct it in your backyard. 

That was the story of the SRT-40 Softrock Tunneler 
built In Seattle recently by the Lawrence Manufacturing 
Co. , a subsidiary of Ingersoii-Rand C o . It drew stares 
everywhere and, for a hefty machine, it got around. The 
tunneler has already made it half-way around the world 
and Is now attracting attention in Italy, where it arrived 
recently In Genoa by boat. 

The tunneler, which looks something iike a huge can
non on four wheels, was buiit especially for a highway-
tunnei project near Pescara. At present the South Seattle 
firm is finishing a near twin of the first tunneler. It also 
will be broken down in parts and shipped by sea to Italy 
bound for the same job. 

These machines have been designed to bore a 40 foot 
wide by 30 foot high arch section for the Twin Highway 
Tunnels under the Gran Sasso Mountains between Pescara 
and L'Aquila, Italy. This tunneler has a single rotating 
cutterhead S'/a feet in diameter mounted on the end of a 
40 foot boom. The boom has a telescoping capacity of 
12 feet. This boom Is located on a Jumbo which Is seif-
propelied by four 96" diameter wheels. The complete 

unneun ine 
unit is powered by 750 horsepower and weighs approx
imately 400,000 pounds. Two machines will be used on 
this project. The first one is scheduled to commence boring 
in Italy in October 1970. It is expected that this machine 
will mine the soft sedimentary rocks at a rate of 40 to 100 
cubic yards per hour. 

Although Lawrence is experienced at specialized auto
matic equipment and tunneling machines, it has primarily 
concentrated on the hardrock type. In fact, since 1958 
the company has been the exclusive source for the Alkirk 
mining and hardrock tunneler machines. Today, they can 
be found all over the world on various underground proj
ects. 

The softrock tunneler, however, was a "first" and was 
built especially for the Italian highway job. During its 
construction a large sign was placed on the company fence 
to answer any questions of onlookers. The sign contained 
impressive figures on the miles of wiring and thousands of 
feef of tubing that went into the machine as well as other 
technical facts. 

However, the fact that caught the fancy of observers 
was the size of the tires. They are 98 inches in diameter 
and 48 ply! But when you manufacture the world's first 
softrock tunneler of its type, things are done in a grand 
scale. That becomes apparent In the photo above. 
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To a man with emphysema, a flight 
of stairs is Mt.Everest. 

If you have emphysema or other chronic 
lung problems, you know what i f s like 
to climb a flight of stairs. A n d you prob
ably don't know what i f s Hke to play a 
round of golfer even take a walk. 

Un ion Carbide's Linde Division has 
developed a portable Hquid oxygen sys
tem which many doctors prescribe for 
their patients. 

It weighs less than 9 pounds full . Set 
the oxygen at the flow your doctor teUs 
you to. A n d you can do many of the 
things you did before. 

Sure, we've oversimplified the whole 
thing. We're not going to go on and on 
about all the Union Carbide technology 
that makes the Oxygen Walker possible. 

For addiiiona} itiformalion on out aclivilies, wriie lo Union Carbide Corporalion, Department of Univetsiiy Relations, Z70 Park Avenue, New York, New York 1O017. An equal opportunity employe 

If s just one of the things we're doing 
with air. 

We separate and purify nitrogen, argon,, 
neon and krypton for industry. We niake 
Hquid nitrogen systems for everything 
from refrigeration to surgery. We make 
mixtures for underwater divers. 

It makes sense that if we can help a 
diver dive to 1000 feet, we can give a man 
with emphysema the air to get to the top 
of the stairs. 

THE DISCOVERY COMPANY 
270 Park Ave., New York, N.Y. 10017 
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Though interest runs high in Alaska's wildcats this winter, old hands caution this is no time 
to lose your cool—even in this sub-zero weather. 

RIDING herd on Pan Am's two wells from Anchorage is like being in Springfield, 
Mo. and directing drilling near Carlsbad, N. Mex. and Green Bay, Wis., except there 
are no roads, unsure radio communications, only uncertain bush flying. 

AT DAVID RIVER, pipe for well lines Pan Am's airstrip. Men are unloading semi-
weekly food plane. Wi+h Pacific so near to Bering Sea at this point, fog and storms are 
frequent, and the airstrip is often weathered In. 

THE TIME was mid-January. The 
PLACE was Anchorage, Alaska 

. . . the third floor, First National 
Bank Building , . . the Pan Am office 
of N.E. (Shack) Shackelford, Anchor
age area drilling supervisor. 

Out of Shack's window it was the 
kind of winter day that Alaslians en
joy, only about 15 degrees below and 
no wind. The sun shimmered on the 
ice pans of the Cook Inlet as they 
moved with the tide. Anchorage, long 
ago recovered from its 1964 earth
quake, shows few remnants of its for
mer frontier flavor. With over 115,000 
population today. Anchorage is the 
bustling oil capital of Alaska, The 
city — only about 15,000 after World 
War II — is a showcase of what hap
pens when a city becomes a head
quarters for a major regional oil play 
requiring hundreds of millions of dol
lars in new investment. Anchorage 
was humming tliis January day. 

If you were not well versed in the 
logistics of a wilderness wildcat drill
ing program, you could be excused 
for thinking that things were moving 
with the same smooth tempo out in 
the field as they were in Anchorage. 
In and out baskets were well tended; 
typewriters clacked. 

But this outward serenity in our An
chorage office masked the true picture 
of what was going on at our remote 
operations, Alaska always has a way 
of writing its own script. This is es
pecially true when you are drilling two 
such unusual and widely separated 
exploratory tests as the David River 
No. 1, 640 miles down the Alaska Pen
insula, and Kavik No. 1, 620 miles in 
the other direction. 

The unmistakable clue that aU was 
not what it appeared to be was the 
fact that the radio receiver on Shack's 
desk was quiet. No one was getting 
through. No reports; no questions; no 
requests for advice . , . just silence. 
Typically, Alaska's script this day 
was "something else," 

This is what was really happening: 
At David River it was a mild 20° 

above with only a 20-mile breeze — 
thus a chill factor of only about minus 
10°, But there was also fog. Our geol
ogist, trying to make his regular 
checkup on this tight hole, and the 

•Published • through the courtesy ot HORIZONS, 
Voi. XIX, No. I. Pan American Petroleum Corp., 
Tulsa, Okla. 

food, plane with fresh supplies were 
both weathered in at Cold Bay about 
50 miles away. Nor were the prospects 
good for flying to the rig. One of Bris
tol Bay's innumerable storms was on 
its way. To make matters worse, the 
casing in the well had collapsed. 

At Kavik, over 1,200 miles north
east, it was 40° below. The weather 
advisory from the Slope had it that 
everything was socked in, visibility 
200 feet. As it turned out, however, the 
weather report was from Prudhoe 

(Continued on Page 24) 
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What's new will probably be 
going on all around you. 
Including whatever you're 
working on. Atlantic Richfield 
is a vital, on-the-move place. 
Always interested in pushing the 
unknown one step further back. 

Constantly on the alert to 
anything which shows promise of 
making our world a better place 
to live in. But working this way 
requires a never-ending supply 
of new ideas, new energy and 
new ways of looking at things. 

That's you. If you'd like to be 
where the news is—see our 
interviewer on campus. 

Free-Get a giant 25V2" x 33" 
poster of The Girl for your room. 
Write to: P.O. Box 158, 
Bridgeport, Pa. 19405 

An Equal Opportunity Employer 
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WITHOUT r o a d s to 
North Slope, Pan Am 
contracted to have 380 
tons of casing sledded to 
Kavik via cat train. The 
big sleds and tractors 
break trail for over 400 
miles over rivers and 
mountains. The train also 
hauls its fuel, "sleep and 
shop wanlgans" and pipe 
from point 60 miles 
above Fairbanks. State of 
Alaska has put In winter 
road p a r t of way to 
Slope, but sleds avoid 
bulldozed road. 

(ContinueA jrom Page 22) 

Bay, 60 miles to the northwest on the 
coast; and our own airship had visibil
ity unlimited. But who could be sure; 
radio communications with Kavik 
were dead . . . probably the victim of 
playful northern lights. Our field fore
man, Paul Ledbetter, already two 
days beyond his relief, continued to 
wait for his replacement, Jim Mc-
Masters, who was due in from Anchor
age. 

At Fairbanks, halfway from An
chorage to Kavik and the marshalling 
point for our airlift of heavy drilling 
equipment to the North Slope, the 
thermometer remained in its deep 
freeze. It had averaged minus 44° 
since New Year's. So the ice fog that 
grips the city on frigid days lilie these 
continued to immobilize the huge Her
cules planes that make the airlift pos
sible, and tons of supplies for Kavik 
waited another day at the airport. 

North of Livengood, about 60 miles 
above Fairbanks, the weather was at 
last report a lung-searing minus 52°. 
No one knew for sure; no one could 
get through. But at that temperature 
it was assumed—rightly, it was learn
ed later r- that the process of loading 
the 380 tons of casing onto our cat 
train headed for Kavik was still para
lyzed. Shack's latest instructions had 
been, "Shut her down until it warms 
up. to 45° below." Thus the train's big 
tractors and sleds that were to break 
trail over the 400 roadless miles to the 
Slope stayed in camp this side of the 
Yukon River, Like many other opera
tions in the Far North, the cat train 
continued to defer to this, the tough
est winter in recent Alaska history. 

Altogether it was quite a script be
ing written by Alaska on that mid-
January day. Shack, a drilling expert 
with long experience, including our 
Cook Inlet operations, has had many 
days of frustration in recent years. 
He clamped a little more firmly on his 
unKt cigar and philosophized "A man 

has to be pretty even minded in this 
country." 

For a person from "outside," as 
Alaskans put it, it is hard to visualize 
the difficulties that occur as a matter 
of comrse in Alaska's scattered oper
ations. At locations like David River 
and Kavik there are no roads; com
munications are unsure and frequently 
broken; the drill site airships are al
most out of range from Anchorage, 
except for larger aircraft; the unin
habited desolation is almost total; 
there is seldom accurate weather in
formation; and, finally, the weather is 
often brutal on men and equipment. 

The effect of these environmental 
factors on oil exploration is profound. 
In Louisiana, the rule of thumb is that 
once you go offshore the costs of oper
ation double or triple. In the Cook In
let, however, they quadruple. 

Out on the Slope they are as much 
as ten times the cost of land-based 
projects in the "Lower 48," As a re
sult, a rank wildcat will cost any
where from $2 million to $4 million. 
Before either David River or Kavik 
commenced drilling, each had already 
cost considerably more than $1 mil
lion apiece — and the Cook Inlet no 
longer held the title as the toughest 
drilling area in the world. 

Why then explore in such remote 
places, especially in winter? An an
swer to the last part first. In summer 
the tundra is a watery mush, pock
marked with hummocks of moss and 
earth that push up out of the ooze. You 
can conquer the summer tundra, but 
building roads and airstrips is an ex
pensive undertaking and would be im
practical before significant discoveries 
would make construction economically 
sound. So in the Far North, the first 
phase of exploration is always begun 
when the tundra is cold, frozen solid. 

The answer to the first part of the 
question — why work there at all? — 
involves a number of factors. First, 
America needs more and more oil to 

fuel its expanding economy. Experts 
forecast that if the United States is 
to find adequate oil for its own secur
ity in 1980, the industry must discover 
at least six billion barrels of new oil 
in place each year. However, our re
cent rate has consistently fallen slight
ly under five biUion barrels. Conse
quently, the pressure to meet future 
demands continues to moimt. 

Second, to find the huge new re
serves needed for the future, the oil 
explorer has in recent years intensi
fied his search in the frontier, virgin 
exploration areas, both on and off
shore in the United States and Canada. 

Third, Alaska has recently been the 
scene of significant, major discover
ies. The string began with Swanson 
River in 1957, Then came the Cook 
Inlet in 1962. Last year produced the 
most encouraging news of all — the 
Prudhoe Bay field on the North Slope. 
There in the silent expanse heyond 
the Brooks Range came a find that 
may ultimatly rank as one of the 
all-time largest in North America. 

What already was an important oil 
play in Alaska has now taken on the 
trappings of an "Oil Rush to the Far 
Nortii." Among Alaskans, a fever 
reminiscent of the gold rush to Fair
banks at the turn of the century is 
building excitement aU the way from 
the capital city of Juneau to the Es
kimo village of Point Barrow on the 
Arctic. 

However, seasoned oilmen caution 
that it is too early to justify "oil rush 
fever." Thus far in the recent activity, 
the industry has made only one dis
covery outside the Cook Inlet area it
self. And it should also be remem
bered that while the developments of 
the last 10 years have pushed Alaska 
into the eighth-ranking position among 
oil producing states, its daily pro
duction is still no greater than that of 
Andrews Country in West Texas. Fur
thermore, even the productive Cook 
Inlet fields are still years from paying 

24 NOVEMBER, 1970 • THE MiNES MAGAZINE 

LEFT: David River No. i is located In tundra near north shore of Alaska Peninsula. When not frozen as it Is here, lakes pock-
mark the mossy, treeless, squlshy expanse. Hummocks push up through the water and ooze. Roads are difficult to build or maintain. 
Slope's tundra Is flatter but similar. RIGHT: Rubber 50,000-gailon pillow tanks store Kavik fuel. Camp has 39 people, Including 
dirt and drilling crews, pilot, cooks. As usual, horizon, left, Is almost indistinguishable. 

LEFT: Kavik has modern, two-to-a-room quarters. Flown up In Hercules In complete 38-foot sections, then laid out parallel 
with wide hail between, the camp is 204 feet long. RIGHT: Food Is excellent and m great variety. Slope >s too isolated for ordinary 
radio or TV, so only touch with outer world comes via occasional mad fiown m with food. 

out the hundreds of miUioos of doEars 
poured into them by the industry. 

The sober fact is that, despite the 
excitement, Alaskan oil development 
is stiH in its infancy. As far as the 
Slope oil development is concerned, 
the industry must await further devel
opments before Alaska can know for 
sure whether, in fact, the hope of ad
ditional widespread oil discoveries is 
a reality or only a prospector's dream. 
At $2 million to $4 miihon per wildcat 
well, it will not take many dry holes 
to convince some exploration compan
ies to pull back to less costly ventures. 

Considerations like these temper-the 
enthusiasm of even the most adven
turesome explorationist. On the one 
hand are the hard economics involved 
in financing drilling operations that 
may be 10 times as costly as those in 
the Lower 48, a rate of capital outlay 
that makes it necessary to find huge 
reserves in order to break even. On 
the other hand, there is the lime of 
highly favorable geological conditions, 

spliced by the possibility of finding 
fields of the Prudhoe Bay variety. 

Oilmen have weighed alternatives 
like these many times before. No one 
knows better than they that a faint 
heart seldom leads to the big discov
eries like the early-day Spindletops or 
the present-day Pembinas, Certainly 
discoveries will not be made in Alaska 
except by men with courage enough to 
take the risks. 

Alaska's future will not come quick
ly, nor win it produce the unmixed 
bonanzas that many think it will. The 
long odds and the heavy expenses are 
too great for that. But oU discoveries 
there will be. Whenever enough incen
tives exist, when the geology is right 
and when the markets demand it, men 
will look for oU. 

Pan American, ah-eady a well-
known explorer and producer in Alas
ka, expects to register its share of the 
future fmds there. If our present drill
ing program comes up dry, as well 

it may, more projects are planned. 
Where? Perhaps m places far from 
any that have yet felt the driU bit. 

Perhaps some years hence, drilling 
may even extend to the offshore 
reaches above the Slope. As a matter 
of fact, as operator of a new seismic 
project which will also include 32 oth
er participating companies. Pan Am 
is even now in the process of planning 
a prelimuiary geophysical "shoot" 
next summer in the cold waters of the 
Beaufort Sea in the Arctic Ocean. 

Where next? Only time and incen
tive win tell. 

G . C . Weaver, '26 

POTASH 

CONSULTANT 

P. O. BOX 1014 
CARLSBAD, NEW MEXICO 
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" .Fm kind of 
a marriage 
counselor for 
the ocean..'.' 
V i c Taylor is a corrosion specialist for International N i c k e l at its 

testing lab i n Nor th Carolina, 

. .That old ocean doesn't like us sometimes. She rusts boats, eatS 
away metals, destroys coatings... what we're trying to do is 
come up with alloys she can live with." 

Inco's Francis L . LaQue Corrosion Laboratory, at Harbor Island, 
N . C , is testing materials needed for ocean engineering, desalination 
plants, water and sewage treatment facilities, bridges, boats, even 
houses. Testing not just nickel alloys, but 40,000 specimens of 
materials f rom many industries. AUoys, fabrics, coatings. 

"...Remember how car bumpers used to corrode? Now it's a different 
story. And we're applying this knowledge to many industries. Making 
pollution control equipment, for instance, stand up longer than 
anyone thought possible." 

Undreamed of advances are what Inco men are working for. M e n 
who develop alloys, test them, search the world for more nickel. 
N icke l , the metal that makes other metals stronger, tougher, more 
corrosion resistant. Nicke l , its contribution is quality. 

I N T E R N A T I O N A L N I C K E L 
The International Nickei Company, Inc., New York, N.Y. 
The International Nickel Company of Canada, Umited, Toronto, Ontario 
International Nickei Limited, London, England 



^uppi^ and ^^emund 

Of 3ree WoM'. Od 

By Dr. Wilson M Laird'' 

THE steadily worsening relations 
between th Arab nations and the 

State of Israel keeps our attention 
focussed on the supply and demand of 
the Free World's oil. This year we ex
pect demand in the Free World abroad 
to exceed 24 million barrels a day, and 
as of June, the Arab nations were 
supplying almost two-thirds of it. 

Bright as our hopes may be for dis
coveries in the North Sea and the 
North American Arctic, the fact re
mains that the bulk of the oil going to 
the Free World outside our own coun
try is now being suppUed by the Arab 
nations, and will be for as far into the 
future as we can reliably foresee. Like 
it or not, we must dead with reality, 
and the reality is that 15 million 
barrels of oil a day, includmg 80 per 

*Dr. Laird, director. Office of OU and Gas, De
partment of flie Interior, delivered this address 
July 17, 1970, before the NaUonal Petroleum 
Council. 

cent of Europe's supply—comes from 
the nations of the Arab world. 

The closure of the Suez Canal has 
continued to exert pressure on tanker 
rates ever since the Arab-Israeli war 
even though supply patterns had ad
justed to the closure by the end of 
1967. In May of 1967—just before the 
hostilities began — the average spot 
tanker freight cost to move a barrel of 
oil from the Persian Gulf to our East 
Coast was 52 cents. By July, following 
the 6-day war, the spot rate was $2.72, 
and the lowest it ever got back to after 
that was 86 cents in April of 1969. By 
April of this year, just before the 
TAPlme shutdown, the rate had 
climbed back up to $1.69 per barrel. 
The subsequent closure of TAPIine, 
plus the cutback in production from 
Libya, brought the rate to $3.30 as of 
last week—21 per cent above the crisis 
high of 1967. 

The jump of $1.60 a barrel over a 
period of two months reflects a reai 
strain in tanker availability precipi
tated by the two events I just men
tioned. And this, let it be remembered, 
was in early summer. While it is true 
that the spot market only accommo
dates about ten per cent of total 
tanker movements, I think the only 
conclusion we can draw from the evi
dence we have is that rates generally 
are gomg to rise as longer term 
charters are renewed in the context 
of a tight market. 

These conditions are in turn trans
latable into other effects, such as 
higher delivered prices for crude oil 
and a corresponding decline in the 
value of import tickets, together with 
a profit pinch on small refmers. Im
ports from E a s t e r n Hemisphere 
sources will decline and an added de
mand will be felt by domestic pro
ducers. The supply of residual fuel 
oil, which is ah-eady tight, will be 
further aggravated, with increases m 
the delivered price of that commodity. 

Up until this week we were teUing 
ourselves to cheer up, that things 
could be worse. So we cheered up, and 
sure enough, things did get worse. The 
TAPIine closure threw a gratuitous 
burden onto the world tanker pool, 
and this was foUowed the next month 
by need to make up the 420,000-barrel-
a-day cutback in Libya from more 
distant sources—most of it, in fact, 
from the Persian Gulf. In case you 
have forgotten the relative distances 
involved, let me just say that insofar 
as Europe is concerned one ship in 
the Libyan trade is worth six from 
the Persian Gulf by way of the Cape. 

This left a very deUcately balanced, 
but stUl feasible, relationship between 
shipping avaUability and require
ments, as of last week. Came Monday 
of this week, however, and the news 
that Libyan production had been 
ordered reduced by an additional 150,-
000 barrels a day. The problem is stiU 
workable, for the time being, with the 
additional shippmg requirement that 
the new cutback imposes. But the 
margin is just that much thinner, and 
we are two months closer to the 
winter heating season than we were 
when the closure of TAPIine signaUed 
the beginning of the current round of 
difficulties. 

As regards our own oil supply from 
the Arab world, the situation is not 
markedly different from what it was 
in 1967. Then we were importing ZVz 
per cent of our total supply from 
Arab nations, and that figure remains 
about the same. Then, as now. East 
Coast refineries depended upon Arab 
crude sources for about 20 per cent of 
their inputs. The new element in the 
balance is that air purity standards 
of East Coast metropolitan centers 
meanwhile have created a substantial 
and growing market for residual fuel 
oils made from low-sulfur crudes 
originating in the Arab nations of 
North Africa, 
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In 1969, residual oil from these 
sources amounted to about 175,000 
barrels a day, most of it going to 
DOwer generation plants in the New 
York-Philadelphia area. Thus, while 
the knowledge that Arab oil accounts 
for only ZVz per cent of our total 
supoly is comforting on the surface, it 
is deceptive in the implication that no 
difficulty would be encountered by the 
loss of so smaU a portion of the whole. 
The problems would be local and 
regional, but they would be serious to 
those who felt their full impact. 

There is another difference between 
our abilitv to respond to an oil crisis 
today and the capability we had in 
3967. Then the fields in Texas and 
Louisiana were able to increase pro
duction by a miUion barrels a day 
over a period of 7 weeks, which ade
quately supolied our own require
ments and eventuallv made some 25 
million barrels available to Canada 
and Western Europe. Today, however, 
production in Texas and Louisiana is 
already weU above the peak rates 
achieved in August 1967, 

We are caught in the hind between 
steadUy rising production rates and 
dechning productive capacity, and I 
will say that the two reports which 
wiU he presented later could not have 
been more timely in their appearance. 
We were fortunate in 1967 in that the 
additional demand was satisfied be
fore the limits of deliverability were 
reached. As a result, we never ascer
tained what our true deUverahility 
was. 

The reports that your committees 
have prepared on three vital links m 
the U.S. petroleum supply system will 
he of great assistance to us in assess-
mg just what the nation's oU delivery 
capabilities are. We shall know where 
and to what extent production will he 
limited by gathering capacity and we 
have been given vital information on 
terminal capacity. These data are 
complemented by a comprehensive 
survey of storage capacity by region 
and by product. We have been greatly 
in need of this vital information. It 
will materiaUy enhance the quality of 
our planning for supply contingencies, 
and I am looking forward to receiving 
these two fine reports. 

Thus, it is that quite apart from 
the general threat to world oil supply 
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posed by the Arab-Israeli confronta
tion, we continue to have troubles 
which may be only tangentially re
lated to that conflict. We have not as 
yet fuUy assessed the implications of 
the takeover of certain company 
marketing and distribution affiliates 
by the Libyan government earlier this 
month. It doesn't take a detaUed 
assessment, however, to know that 
this bodes no good for the future. 

We have accordingly kept intact the 
emergency organization assembled 
under the Voluntary Agreement Re
lated to Foreign Petroleum Supply 
Committee and its two subcommittees 
on Transportation and Supply and 
Distribution remain in standby status. 
They could be activated on a day's 
notice if a new emergency should de
mand it. By keeping this organization 
in being, as we have, we can save 
several days of precious time in the 
event another emergency should arise. 

In the Office of Oil and Gas we are 

in addition keeping a continuing watch 
on the world supply-demand situation 
in petroleum, updating our figures 
as new information becomes avail
able, and keeping in close contact with 
people in key positions in the inter
national companies. Late last month 
the Petroleum Security Subcommittee 
met with representatives of OOG and 
other Federal agencies to consider the 
potential requirements and supply of 
petroleum for national security pro
grams. A classified report of the com
mittee's findings has gone forward to 
the Department of Defense. 

So we continue to watch and wait 
as the thunder continues to roU out of 
the Middle East. We can assuredly 
hope that the preparations we have 
made for the hange of contingencies 
that may develop will never have to 
be implemented. If they do, however, 
there is some satisfaction in knowing 
that we did tiie best we could during 
the waiting period. 
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By Salvador Del Rio, E.M, 1928 

THE leaky little boat plowed ahead into the packed 
lily pads in the teeth of the gale that dumped warm 

tropical rain in horizontal sheets. Four, six. eight inches 
forward under each stroke of the oars, only to retreat 
almost as much at the end of each stroke as the piled up 
lilies, aided by the wind, drove it back. 

Ed, kneehng up forward, was franticaUy bailing out 
the water coming in from leaks, rain, and wind-blown 
spume while Del struggled with the oars. Indeed the cir
cumstances were "dire." for the two mariners were barely 
more than holding their own. In fact they were making 
a little progress. But then Del felt, rather than heard above 
the rushing wind, a "thump" against the side of the boat 
before he saw a shimmermg cylindrical object go past his 
port-side oar on its way to the bottom. By gad. it was the 
bailing can! He turned around and the look of consterna
tion on Ed's face was beyond description. Ed had acci-
dently hit the gunwale with the can and had lost his grip 
on it. But this was the time for instant action, not con
sternation, and Ed rose to the occasion. Instead of kneel
ing there, half-drowned, lamenting his loss, he peeled off 
his soaked shirt and set to bailing with it. 

How? By dipping it in the swirling pool around him 
and wringing it out over the side, that's how. 

Open water clear of lilies was barely visible through 
the rain murk some hundred yards ahead. Also barely 
discernible in that open water were numerous little 
reptilian heads weaving their uncertain ways here and 
there looking for terra firma. Soaked and sodden it might 
be, but still terra firma was the desire. Snakes, turtles, 
lizards; amazing the number of creatures that live on any 
given area of land, no matter how small, invisible until 
they are flushed out by a flood. 

The gale that was stiU blowing was the tail-end of the 
hurricane of 1933 that flattened the Tampico region on the 
GuM of Mexico. It also flattened virtually all of the camps 
and operational facilities of the oil companies working in 
that area, including those of the Huasteca Petroleum Co. 
(Std. Oil of N.J.) 

The force of the wind had backed up the Panuco River 
pouring its waters (and lily pads) into the normally sea
sonably-dry basin that Ed and Del were traversing. From 
now on it was to become and have the area's old name of 
La Pex, meaning crude oil. or tar, because of numerous 
oil seeps that abounded in it. 

The Marland Oil Co. had some oil production at the far 
end of the basin awav from the main Huateca field-head
quarters camp at Ebano, and these Marland wells to
gether with a gathering and pumping station, were being 
handled by the Huasteca under a contract with Marland. 
Ed Borrego (1927), the shirtless bailer, was then the 
Huasteca's general field superintendent, and "Del" Del 
Rio. the exhausted rower, was his assistant in charge of 
field operations. It should be made clear, that neither of 
these two stalwarts was out there in that boat for the 
sake of fresh au-. nor for the exercise, nor yet on a fish
ing expedition. These two were in deep trouble! 

The Marland gathering station had two 20,000 barrel 
tanks inside a common firewall, hooked together at their 
individually-valved outlets by a 24" pipe with a 'T' midway 
between the two tanks, and 100-meters of 24" pipe leadmg 
from the 'T' to the pumps. 

They both knew that one of the two tanks was full of 
oil and that the other, having been pumped dry the day 
before the unlooked-for-hurricane struck, was empty. They 
also knew, from frenzied candlelight illuminated calcu
lations derived from water-level measurements and topo-
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graphic elevations, that the depth of the newly formed lake 
at the Marland station must be about 12 feet at just about 
the time that Ed dropped the bailing can, and that it was 
still rising fast. 

It was also quite certain that the full tank would be 
sitting on bottom alright, and that it was extremely 
doubtful that the waters would ever rise high enough to 
float it. But the empty 20,000-barreler; well, that one had 
to float, and with tremendous lifting force. Had it torn 
loose from its connections to the other tank? If so, had 
it broken them in such way as to cause the full tank to 
give up its precious oil to the thieving waters? Or, was it 
still tied fast to its connections and floating there like a 
kite on a string? 

Row man, row! Bail man, bail! Let's keep afloat long 
enough to find out! 

The sky was ominously grey-black, with fleecy lighter-
colored underclouds scudding away at unbelievable speeds. 
The rain, mixed with whiplashed lake water, cut down 
visibility to a few yards. But finally the boat slowly 
emerged from the hindering lily pads and Del gave a sigh 
of relief, that quickly turned into a gasp of frustration. 
The boat, formerly held more or less on eourse by the 
confining Mes that hugged its sides, was now at the full 
mercy of the gale. With a sudden lurch that almost un
shipped the two landlubbers, it turned on a dime and 
headed back toward the floating green mess. So, more 
excruciating effort, more blisters on hands, more. . . . 

Hours later, hours of swapping rowing-and-bailing 
chores, (BaiMng? Hah! dip the shirt in the puddle, wring 
it out over the side!) the two exhausted and bedraggled 
Argonauts, having oared-and-baUed themselves six miles 
under S.O.S. conditions, discerned their destination. Im
mensely huge it loomed through the murk; 20,000 barrels 
of damp atmosphere wrapped in thin steel plates bobbing 
up and down in the tempestuous waters, being buffeted 
ahout by the gale, but still fast m its connections. 
Hallelujah! The tank was tilted at an mcredible angle, 
with half its bottom describing a high arc above the 
waters. 

The puzzle was, how did this balloon withstand the 140-
mile fury of the hurricane? To what divinely benevolent 
dictum did we owe the fact that we weren't then wallowing 
in a sea of oil? How come this tank was there and not 
blown across the other side of the lake among the lilies? 
The answer had to be that the flood commg in from the 
Panuco some distance away did not reach the basin until 
the spitting fury of the hurricane had subsided down to a 
gale and, that when it did reach the basin, the latter filled 
up fast. As a matter of fact, the water level was still 
rising at something like one-foot per hour, not only with 
Panuco water but with the rain and run-off coming down 
over a considerable area draining to the basin and with 
its natural outlet blocked by debris pushed in by the 
rampaging Panuco. 

To the right of the floating tank and about 100 yards 
away, the rising flood waters lapped the barely visible 
gentle slope of high ground on which stood the cozy-looking 
Marland camp and promising hot-coffee; ablaze with 
lights though it was yet early afternoon. The skiff was 
made to head that way, and as it approached dim figures 
could be seen watching us, huddled at water's edge all 
wrapped around in rainwear. There they stood, still phan
toms in the gloom but giving out with frenetic signs of 
being alive whenever a half-drowned but determined 
serpent slithered out of the flood and wig-wagged its way 
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right through that ghostly bunch and on up the slope. That 
Marland camp must now have many, many snakes. 

As Del and Ed rowed closer, the futile shouting back 
and forth began, and identification became possible if 
through no other clue than wind-whipped voice types. 
There was Juan, Pedro. Marciano, Jose, Luis, and 
Domingo, all Huasteca hands assigned to the Marland 
lease operation. But prominent among the group was little 
Billy Lyons, the Marland Oil Co. resident representative. 
But what caught Ed's and Del's eyes most astoundingly 
was this beautiful, big, open boat the size of a ship cap
tain's barge moored to the shore. It was equipped with a 
beautiful powerful-looking outboard motor dangling from 
its stern! 

After a few rain-washed and wind-lashed greetings 
laced with ejaculations of surprise at their having ventured 
out in such a storm, Ed and Del began to pose some 
questions: 

"What's the situation at the tanks?" 
"Don't know, haven't been out to see and the murk is 

too thick to see good from here!" 
Del and Ed looked at the beautiful barge, and then at 

each other, and the mayhem they saw in each other's 
eyes subsided somewhat by mutual containment. Well . . . 
perhaps . . . let's find out! "Say, does that thing have a 
hole in the bottom?" 

"No." 
"Does that outboard motor work?" 
"Yes" 
"Are you out of gas?" 
"No." 
Then a silence more ominous than the wind, followed 

by a vitriolically uttered question shouted simultaneously 
by Del and Ed, "Then why haven't you put-putted your 
miserable way out yonder to that damned tank and done 
something about it? 

"Why didn't you at least chug your way out to Ebano 
for help and instructions?" 

Chagrined looks and no answers, just the roar of the 
wmd and an occasional jig to let half-drowned serpents 
pass. 

Dell said to Marciano the foreman: "Get a jomt of Va" 
pipe, a 24" Stillson wrench, three men and yourself, and 
clamber aboard that yacht. Pronto! NOW!" 

Ed stayed behind to give Billy Lyons a piece of his 
mind for not having had something done about that 
floating tank. 

Del, now at the controls of the "ocean liner" (after 
that leaky row boat) circled the empty tank lookmg up 
at the airborne portion of its bottom and sides. "I must be 
living right," he said to himself, "and for two reasons: 
a) there appeared to be no breaks in the connections as 
there was no oil rismg through the waters; b) the 6" flush-
out valve located near the bottom of these tanks to bleed 
out formation water that may come in with the oil was 
nowhere in sight, so it had to be under water!" 

From there on matters should have been relatively 
simple, just locate that precious 6" valve along the sub
merged periphery, open it to let La Pez lake into the tank, 
and chug back to the Marland camp for some hot coffee 
while Newton's Law finished the job! But let us see. . . . 

Del slid the joint of W pipe along the submerged bot
tom edge of the tank tmtil it hit an obstacle that had to 
be the looked-for valve. There he drove the pipe into lake-
bottom mud to mark the spot. Then Del said to Marciano 
in his best ancient Castillian, "OK Bully Boy, peel off and 
get your tank-flooding tokus down there and open that 
valve with this wrench, PRONTO!" 

Marciano replied, "Who, me?" 
"You're right, it's you. Get!" 
Marciano said desperately, "But I can't swim!" 
Del imprecated and seriously considered throwing Mar

ciano overboard, but then said, "Pedro, you!, get your 
clo " 

"No senor, madre mia, no can seim!" 
"Then you, Juan!" 
"No, por Dios, not me!" 
"Luis, you're . . . ." 
"Tampoco, senor. can't swim!" 
So, swearing softly, but resignedly, Del chinned him

self over the side, took the wrench handed down to him and 
hand-under-handed his way down the pipe, feeling the 
tank side all the way until he located the valve. Adjust 
the wrench jaws to the stem; take an opening half-turn on 
the stem; take off wrench; re-fasten wrench to stem and 
take another half-turn; keep it up until. . . . Joy, man, 
joy! The swish of water rushing through the aperture into 
the tank! Keep turning, keep turning, but then, "Air , I 
need air!" Man sure can't live by bread alone, so leaving 
the wrench on the stem Del broke surface and expelled a 
lung full of COg like a spoutmg whale. And there he was, 
hanging on to the gunwale of the boat trying to revive 
while looking up at Marciano who had a particidarly 
obnoxiously ingratiating smirk changed suddenly to a look 
of horror. His popping eyes were fixed on something 
directly behind Del, his right arm shot forward to point in 
the same direction, and his mouth opened in a shout that 
overpowered the gale, "CUICADO!" 

Simultaneously with the sound of the " C " in Marciano's 
"Cuidado!", Del felt a gentle but cold nudge on his 
shoulder that instantly spread all around his neck. To this 
day he doesn't remember leaving the water, for there he 
was in the water, and there he was in the boat with no 
time at all elapsing during the transition. Yeh, but he 
hadn't come in alone, for there he was draped only in a 
thin veneer of water, and a six-foot snake doing a wriggling 
dance at his feet! Del instinctively grabbed an oar and 
then, for a minute or so, he must have personified that 
serpenticide cave woman of the "B .C . " cartoon. 

Wham-wham-wham-etc. . . . The result? Snake pulp. 
Finally convinced that the snake was a has-been, Del 
looked up from the mayhem. 

"Hey, where'd they go?" For he was alone with the 
wind, the rain, and the boat pulling at its moorings to 
the tank ladder. The snake deserves no further comment, 
for she was the cause of it all. Al l it took was one second 
of her brief existence aboard to persuade all hands to 
jump ship! Upright and courageous hands who moments 
ago had vowed that they couldn't swim! 

Mexico would have won the Olympic swims, had it had 
guys like Marciano, Pedro, Juan, and Luis on its team . . . 
and a snake to chase them! 
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Aluminum Train Order 
Aluminum Company of America 

will supply all of the 2,700,000 pounds 
of aluminum for a 300-car unit train 
being bmlt by Greenville (Pa.) Steei 
Car. Co. 

The alumnium cars will he leased 
by Cleveland Electric Illuminating 
Co. to haiil coal from southern Ohio 
mines to its northern Ohio power 
plants. 

The new unit tram order is the sec
ond in the last year by a major util
ity. Some seven million pounds of alu
minum are being used in 584 coal cars 
currently under construction for De
troit Edison Co. 

Marlteting Responsibilify 
For Hard-Forcing Products 

Marketing responsibility for the 
line of hard-facing products formerly 
handled by Linde Division of Union 
Carbide Corp. has heen transferred 
to Steilite Division of Cabot Corpora
tion as of June 1, 1970. The transfer 
includes the sale of cast rod, tube rod 
and alloy powders which are de
posited hy various welding and spray
ing techniques to the sxu^aces of 
metal parts in order to increase their 
service life. Hard-facing specialists 
formerly employed by Linde Division 
wUl now be part of the Steilite Di
vision organization. 

Kaiser Engineers to Construct 
Ore-Handling Facilities 

Kaiser Engineers has been awarded 
a contract by Hamersley Iron Pty. 
Limited to provide engineering, pro
curement, and construction manage
ment services for what wiU be Aus
tralia's largest capacity ore-handling 
facility at East Intercourse Island. 

Located near Hamersley's present 
port at Dampier in Western AustraUa, 
the iron ore loading and port instal
lation wUl be capable of handling 30 
mUlion long tons per year. 

Beryllium for Poseidon 
Brush BeryUium Co. has been no

tified by Lockheed Missiles and Space 
Co. that it is the low bidder to sup
ply approximately $14,500,000 of beryl
hum parts for the Poseidon Program. 

Brush was also the successful bid
der on two previous procurements of 
these parts which was worth approx
imately $13,000,000 and $8,000,000 re
spectively, 

Honeywell Sysfem Capability 
A broad line of electronic instru

mentation designed for industry, gov
ernment and research was exhibited 
by HoneyweU diu'ing the 25th annual 
convention of the Instrument Society 
of America (ISA) in PhUadelphia's 
Civic Center, Oct. 26-29. 

Three divisions of HoneyweU — In
dustrial, Test Instruments and Com
puter Control — presented a united 
theme of "hardware, software, sys
tems and services" to a record at
tendance at the four-day conference 
and exhibit. 

Honeywell's Test Instruments Divi
sion, based at Denver, Colo., displayed 
its Une of electronic test measuring 
and recording products including 
portable and laboratory osciUographs 
and magnetic tape systems, and X-Y 
potters and digital voltmeters. 

Guff Design C o . >lwarcFecf 
Ma/or Engineering Confracf 
By Farmland Indasfries, fnc. 

Gulf Design Co., a division of The 
Badger Company, Inc., has heen 
awarded the engineering contract for 
a major phosphoric acid plant to be 
built near Bartow by Farmland In
dustries, Inc. of Kansas City, Mo. 

The new plant, adjacent to Farm
land's Green Bay phosphate complex, 
wUl produce high grades of phos
phoric acid not only for the Green 
Bay operation, but for Midwest man
ufacturing facUities of Farmland, a 
regional cooperative with distribution 
through community cooperatives in 
14 states. The facility is expected to 
be on stream by late 1971. 

Earth flesources Oifice Bldg. 
Earth Resources Co.'s Exploration 

Division has moved into a new, re
cently completed office buUding near 
Denver. The 12,000 square foot struc
ture is located at the Colorado School 
of Mines Research Institute's Table 
Mountain Research Center outside 
Golden, Colo. 

The buUding houses administrative 
and field personnel which directs the 
company's exploration work from 
Peru to Alaska and Canada, In addi
tion to featuring the most modem 
design and equipment for drafting and 
map-making, the building has a large 
truck drive-in ore storage area and 
space for a future laboratory. 

Gene K, Ealy is vice-president in 
charge of the exploration program. 
WiUiam B. HaU, senior vice-president 
of the Colorado headquarters, directs 
the minerals production program. Ex
ecutive headquarters are in DaUas, 
Tex. 

FRC >lcftieves Diversificafion 
Federal R e s o u r c e s Corp. has 

achieved diversification, increased 
cash flow and profit and is in a posi
tion to accelerate its expansion in 
the field of natural resources. 

The company has copper mining 
and milUng properties in New Mexico 
and a silver-lead-zinc-copper mining 
and miUing operation in Colorado. 
Both operations wUl provide substan
tial cash flow during the current fiscal 
year as wiU the company's uranium 
mining and mUling holdings in Wyo
ming. 

A major factor in increased earn
ings is the new ore body at the com
pany's Camp Bird mine in Colorado, 
where mining and miUing production 
has been underway since July of this 
year. The miU is now working on 
three shifts per day and is expected 
to be at capacity of 500 tons per day 
in a few weeks, 

Long-Term Licensee >lgreemenf 
A long-term licensee agreement for 

the manufacture of Marion Power 
Shovel Co.'s heavy mining and con
struction shovels by Sumitomo Ship
building & Machinery Co., Ltd. of 
Tokyo was announced recently hy 
Joseph N . K e m p 1 e, president of 
Marion Power Shovel Co. 

Under the terms of the agreement, 
M a r i o n's International Operations 
Group will market and support the 
machines with service and parts out
side Japan and Okinawa. The new 
agreement marks the first time that 
Marion has entered such a Ucensee 
agreement with a manufacturing firm 
in the Far East, The company has 
maintained similar agreements for 
many years with licensee manufac
turers in Great Britain, France and 
India. It also has manufacturing ar
rangements with firms in South Africa 
and Australia, 
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Blost Monitor (318) 
A new and imique indicating, blast 

monitoring instrument for measuring 
the vibrations in the earth or struc
tures which may be associated with 
blasting, pUe driving, heavy traffic, 
or other potentiaUy damaging vibra
tions is manufactured by Dallas In
struments Inc, P,0. Box 38189, DaUas, 
Tex. 75238, The instrument, designat
ed the Model B-2 Blast Monitor, indi
cates directly in peak particle veloc
ity, as sensed by a vibration pickup 
and holds the indicated readmg untU 
it has been noted and reset by the 
operator. Circle 318 on Reader Ser
vice Card, 

Woter Quality Recorder (311) 
A self-contained water quality re

corder that can be set up by one man 
and operate unattended for up to a 
month has just been introduced by 
Beckman Instruments, Inc., 89 Com
merce Rd,, Cedar Grove, N . J . 07009. 
The Model RSQD Conductivity Re
corder is designed for use in remote 
areas at minimum cost in terms of 
man/hours and maintenance. The 
aU-solid-state unit is powered by in
ternal Batteries. Circle 311 on Reader 
Service Card. 

Blasting Agents (319) 
Three aluminized blasting agents to 

complement a line of nitro-carbo-ni
trate (NCN) products have been intro
duced by the Du Pont Co. Explosives 
Department, WUmington, Del. 19898. 
Known as "Aluvite" I, n and III, the 
non-cap-sensitive series completes the 
company's existmg NCN Une of 
ANFOs, "NUite" and "Tovite". "Alu
vite" I and II are designed for use m 
open work, particularly in hard rock 
where a high-performance, high-ener
gy product is needed for increased 
fragmentation. They permit expanded 
drUl pattems and reduced borehole 
diameters where drUling costs are 
high. "Aluvite" III is a high-density 
formulation suitable as a bottom load 
in large-diameter boreholes. Circle 319 
on Reader Service Card. 

Resistivity Meter (322) 
The Soiltest Strata Scout Resistivity 

Meter is used in subsurface explora
tion to locate gravel and mineral de
posits, determine the depth of water 
table, find depth to bedrock, or in 
prospecting and civil engineering ap
pUcations in which accurate subsur
face information is needed. Informa
tion on the resistivity technique for 
subsurface studies is avaUable from 
SoUtest Inc., 2205 Lee St., Evanston, 
ni . 60202, Circle 322 on Reader Service 
Card. 

Versafite New Clamp (317) 
A versatUe new hold-down clamp 

can be used effectively and economi
caUy for a broad range of clamping 
requirements, The patented Insta-
clamp® Hold Down Clamp is simple 
to use, effective, fast and safe. It 
saves time (and money) on aU clamp
ing jobs. (Instclamp Co,, P.O, Box 
26171, Denver, Colo. 80226.) Circle 317 
on Reader Service Card. 

Hinged Beit Fastener (314) 
r.l I'lexco Hinged Fasteners com-

arability with the strength of 
ession-type fastener. They are 
• extensible belts used in un
td mining operations such as 
It or potash. These special 

1 > I asteners are designed for easy 
laration and flexing over pul

leys IOO smaU for the solid plate Flex
co, Flexible Steel Lacing Co., 4607 
Lexington St., Chieago, 111. 60644. Cir
cle 314 on Reader Service Card. 

Eauipment Cleaner (316) 
Washing a motor from the inside out 

isn't such a far-fetched idea, Ranco 
Industrial Products Corp., 13311 — 
NR Union Ave., Cleveland, O. 44120, 
has developed Motor Bath, a solvent 
that wUl flush aU the dirt and grime 
from a sluggish motor. Motor Bath 
cleans a submerged electric motor 
whiie it operates. It may also be 
sprayed into electric motors or other 
elecMcal equipment for in-place 
cleaning. It is non-flammable, non-
explosive, entirely di-electric, and non-
injurious to metal, paint, or insulat
ing material. Circle 316 on Reader 
Service Card. 

Seismic Software (320) 
In a new 12-page brochure, "Sand-

Shale Ratio Determination From Seis
mic Interval Velocity." 

A new GSI seismic software system 
designed to determine the relative pro
portions of sand and shale over po
tential oil-bearing structures is de
scribed. 

The bulletin is based on a technical 
paper by Edward R. Tegland present
ed before the joint regional meeting oi 
the Society of Exploration Geophysi
cists and American Association of Pe
troleum Geologists Mar. 8-19, 1970, in 
DaUas, Geophysical Service Inc., Box 
5621, MS 938, DaUas, TX 75222, Circle 
320 on Reader Service Card. 

WANT MORE INFORMATION? 

Use MINES Magazine's convenient READER SERVICE 
CARD, circling numbers that correspond to items in
terested in, drop card in mail. No stamp necessary! 
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Robert McMillan, '41 
E .J . Mayhew, '41 

Terrsearch, Inc. 

Geologic Consuitants 

Minerals Petroleum Engineering 

12092 West 50th Place — Tel. 303-424-7718 

Wheat Ridge, Co lo . S0023 Cable Terrasearch 

Denver, Co lo . 

Ralph T. Simermeyer, '57 
Ralph T. Simermeyer & Associates 

Consultants 

COMPUTER PROGRAMMING 
DATA PROCESSING 

HU 8-1377 ~ HU 8-2396 
16416 Diana Lane 

Houston, Tex. 77058 

James Colasanti, '35 
Donald A . Craig, '48 

IVletal Treating & Research Co. 

Commercial 
Heat Treaters 

Consulting 
Metal lurgical Engineers 

433-1851 

4110 Fox Sf. Denver, Colo. 80216 

DENVER AIR M A C K I H E R y C O . 
i r i DENVER MACHINE SHOP, INC. 

Phone: 

255-288! or 266-0507 

Addresses: 

26II W. 6th Ave., Denver, Colo. 80204 

1421 Blake St., Denver, Colo. 80202 

EDWIN F. WHITE. '36 
Res. Phone 279-1679 President 

Ronald E. Diederieh '57 

CONSULTANT 

COMPUTER PROGRAMMING 

DATA PROCESSING 

1630 Neptune 

HU 8-2396 Houston, Texas 77058 

Paul M. Hopkins 
Registered Professional Engineer and 

Land Surveyor 

Mining Geologist and Engineer 

2222 Arapahoe Street P.O. Box 403 
Crestview 9-2313 Golden, Colorado 

R. W. Tesch & Co. 
Petroleum Consultants 

Management • Appraisals 
Accounting 

First National Bank Bldg. 
R. Worth, Tex. 

Phone: ED. 6-3788 

Robert W. Tesch, '33 

M I N I N G ENGINEERS EXPLORATION 
METALLURGISTS E V A L U A T I O N 
GEOLOGISTS DEVELOPMENT 

EST. 
1957 

I M E 

CABLE: MINERALS 

DR. ROBERT H . CARPENTER, PRESIDENT 
EAKER BUILDING 

G O L D E N , C O L O R A D O 80401 
(303) 277-6*41 C A B L E : MINERALS 

H. K. VAN POOLLEN. '50 & '55 

and Associates 

Appraisah — Gas Storage — WeU 
Testing — Well Completion — Hear
ings — Ground Water — Computer 
Application — Wasfe Disposal 

1088 W . Caley Ave. 
Littleton, Colo. . 80120 

(303) 798-5412 

John F. Mann, Jr., '43 

Consulting Geologist 

and Hydrologist 

945 Reposado Drive La Habra, Calif. 

Clyde E. Osborn, '33 

Professional Engr., Metallurgical Engr. 

Colo, and P.I, Registration 

Essex International, Inc. 
ESSEX Natural Resources Of f i ce 

Technical Director 

5315 E. Broadway - 104 (602) 326-2459 

Tucson, Ar i iona 85711 Homa: 885-3409 

Joe Fusselman, '42 
President 

Minerals Management, Inc. 

Petroleum Engineering 
Evaluations, Property Management 

Phone 234-9374 
P. O. Box 712 Casper, Wyo. 82601 

C. Newton Page, '42 
Consulting Geophysicist 

Box 5572, Midland. Tex. 

Telephone MUtual 4-6862 

e . H. Bryant, '53 

Mineral Industry Consultant 

700 Denver Club Building 
Denver. Coloardo 80202 

303—255-8010 

Heinrichs 
Geoexploration 

Company 

WALTER E. HEINRICHS, JR., '40 

PAUL A. HEAD '51, Geophysicist 

Geology, Geophysics, Geochemistry, 
Aerial, Marine, Surface, Underground, 
Engineering, Research. Manufacturing 

and Sales. 

Cable: Geoex, Tucson, Arizona 85703 
Ph: 602/623-0578 

Foreign Offices: Sydney & Vancouver 

Cecil R. Walbridge, '29 

Owner 

WALBRIDGE COMPANY 
803 Patterson Building 

Denver, Colo. 80202—255-3824 

Manufacturer's Representative 

Air and Gas Compressors 

Process and Chemical Pumps 

Air Vibrators and Feeders 

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

GEODATA CORPORATION 

Coordinated geo I og ica I-geophysical 
studies, trade or exchange of geophysi
cal field data, seismic record library 
v/ith over 600,000 profiles. 

Thompson Building 
Tulsa, Oklahoma 

LU 4-3366, Area Code 918 

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

LOCKWOOD, KESSLER & 
BARTLETT. INC. 

Airborne Geophysics Division 

William Crowe Kellogg, '43 

1250 East Green Street 

Pasadena, California 91101 

Phone (213) 681-3536 
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COAL RECOVEEY DRILL (422) 
A now bulletin (CA-702) from The Salem Tool 

Co., Salem. Ohio 44460, describes Salem's new 
multiple head coal recovery drill. The Salem 
MUL-T can be equipped to operate with from one 
to three cutting heads. Head diameter range is: 
30"-48" single head; l8"-30" dual head; 18"-22" 
trl^head. The machine offers the operator freedom 
to move from pit-to-pit and mine varying seam 
thicknesses with a single machine. Circle 42Z on 
Reader Service Card. 

COAL MINING EQUIPMENT <423) 
A new 12-page brochure {M-218) "Joy Equip

ment for Modern Mining" is now available from 
the Joy Manufacturing Co., Oliver Bldg.. Pitts
burgh, Pa. 15222. The booklet illustrates and de
scribes the company's complete line of mining 
equipment for coal and other fiat bedded deposits. 
Equipment for conventional, continuous and long-
wall mining systems is covered. Included are cut
ters, drills, loaders, continuous miners, shuttle 
cars, and belt haulage and longwall systems. 
Circle 423 on Reader Service Card, 

GELATIN DYNAMITE (424) 
A new Une of medium-density, high-velocity 

gelatin dynamites has been announced by the 
Du Pont Company's Explosives Dept., Wilmington, 
Del. 19898. Known as "His-Drive." the new ex
plosive is now available in diameters ranging from 
IVi inches to 3 inches. Particularly suited for 
priming ammonium nitrate/fuel oil (ANFO) pro
ducts, "Hi-Drive" has a consistent velocity of 
20.000 feet per second under borehole confine
ment. It is equal to "Hi-Velocity" 85 per cent on 
a weight basis and has a water resistance in 
excess of 72 hours at 15 psi. Circle 424 on Reader 
Service Card. 

CRANE SCALES <4Z5) 
The Martin-Decker Corp., Santa Ana, Calif, 

92705, announces one of the widest lines of crane 
scales available in the industry. Capacities are 
now available from ÔIOOO to 0-300,000 pounds in 
both unitized and remote indicating models, with 
accuracies to better than .2% or full scale. Ap
plications for these unique crane scales are un
limited. Any load can now be weighed on the 
spot; only an overfiead crane or hoist is required. 
Circle 425 on Reader Service Card. 

PRESSURE CONTROL (426) 
The solution to a perplexing problem in control

ling pressure letdown in a slurry system is de
scribed in a new application bulleUn (6.0-3) by 
the Ciarltson Co., 735 Loma Verde Ave,, Palo 
Alto, Calif. 94303. An abrupt drop in pressure 
from 70 psi to 20 psi, coupled with the erosive 
effect of high-velocity slurry movement, was 
chewing up valves and other parts at an alarming 
rate. After much experimentation, the installation 
of a slurry valve in tandem with a ceramic-lined 
section proved to be the answer. The mill now 
reports trouble-free operation bet̂ veen regularly 
scheduled five-month maintenance shutdowns. The 
subject company is a major Western producer of 
uranium oxide. Circle 426 on Reader Service Card, 

FOUR-ROPE BUCKETS (427) 
A new illustrated brochure (2392-R) describing 

its line of four-rope clam-shell buckets is now 
available from Blaw-Knox Equipment, Inc., Blaw-
nox. Pa. 15238. The new brochure describes the 
operation of the buckets in ore, coal, and other 
handling applications, and shows how they can he 
designed to fit user requirements in terms of type, 
weight of materials handled, and limitations on 
space. Detailed information on major components 
is furnished. To assist buyers, Blaw-Knox Equip
ment includes a check Hst of pertinent informa
tion to be supplied when requesting a specially de
signed bucket. The literature covers all the stand
ard features of these buckets, and lists the options 
which are avaiiable. Circle 427 on Reader Service 
Card. 

TRACTIVE COMPOUND (428) 
Traction problems from soft, sticky fireclay and 

slick soapstone bottoms underground are easily 
overcome with a new compound, Special S, ac
cording to its develoi)ers, Talcor, Inc., Rte, 3, 
Jefferson City, Tenn. 37760. Talcor reports mines 
using Special S found the more it was worked Into 
the fireclay, the more it hardened and firmed tlie 
haulway; that it aiso gave traction power on 
soapstone, similar to sand on a railway track. One 
shuttie car operator said it felt like he had studs 
in his tires. Special S aiso has been successful in 
treating siime left after water had been pumped 
out of old workings during reactivation. Circle 438 
on Reader Service Card. 

Send Us Your BuUetins 
Send your pubhcations to The MINES IMaga
zine, 2177 W, 7th Ave,, Denver, Colo. 80204, 
for review in these columns. 
To all MINES readers these publications are 
F R E E , and may be ordered by giving Index 
number. 
On requesting publications from manufactur
ers, please mention the MINES Magazine, 

'MN' INDICATOR & TEST PAPERS (429) 
The Third Edition of the brochure on MN In

dicator & Test Papers has been completely re
vised and up-dated by Gallard-Schlesinger Chem
ical Mfg. Co., 584 Mineola Ave., Carle Place, 
L.I,, N.Y. 11514. The brochure covers a range of 
some 125 Test Papers in a variety of presenta
tions. It includes papers for pH determination, 
cation and anion detection, for the non-destructive 
determination of some alloy compositions as well 
as a wide range of reagent Test Papers for the 
detection of numerous other substances. Circle 429 
on Reader Service Card. 

FLUORSPAR METALLURGY (430) 
"Fluorspar Metaliurgy and Flowsheets" is the 

title of an informative 12-pago bulletin Just pub
lished by Denver Equipment Division, Joy Manu
facturing Co., P.O. Box 5268, Denver, Colo. 80217. 
BuUetin No. G3-B148 discusses mineralogy, market 
specifications, milUng methods of various grades 
of fluorspar, and presents 15 of the more typicai 
flowsheets to show the variations possible and to 
what extent the fluorspar producers have gone in 
their efforts to obtain maximum economic return 
from their ores. Plant layouts are aiso shown 
as an aid in mill design. Circle 430 on Reader 
Service Card. 

DIESEL POWER UNITS (431) 
Waukesha Motor Co., W. St. Paul Ave., Wau

kesha. Wis., 53186, has produced a new 24-page 
Catalog No. 5022 on its new VC series diesel 
power units. Availabie in eight-cyiinder and 
dvelve-cylinder Vee models, these compact diesels 
supply 250 to 800 brake horsepower in the 1800 
to 2400 rpm range. Applications for the new 
diesels include oilfield drilling and mobile service 
rigs, aggregate and hot mix plants, river dredges 
and ocean barges, off-highway tmcks and large 
constmction equipment, and blower, fan and pump 
drives in industrial, commercial and municipal 
buildings. Circle 431 on Reader Service Card, 

METALBAK (432) 
Bulletin ME-5M-1169. available from Walbridge 

Co.. 803 Patterson Bldg., Denver, Colo. 80202, 
presents specifications, procedure, uses and ad
vantages of Metalbak. the multi-purpose Linatex-
covered steel. Metalbak is available in 4B" wide 
rolls of any length or in any size sheet. Circle 
432 on Reader Service Card. 

FACE MASK FILTER (433) 
Peace of mind results from using the extra

ordinary new BREATHE EASY Face Mask FUter 
made of open-pored non-allergenic polyurethane 
foam. This is the first economicaily disposable 
(yet washable and autoclavable) mask to also 
provide maximum comfort, convenience and pro
tection. Cut from a flat sheet with an ear hole 
at each end and a simple double protection fea
ture in the nose area, this no-tie mask loops over 
the ears and clings almost unnoticeably to the 
contours of any face. It provides full closure with 
complete freedom of breathing, speech and sight. 
(Apart Five Inc., 16?. Marble Drive, Rochester. 
New York 14615.) Circle 433 on Reader Service 
Card. 

WERE ROPE SLINGS (434) 
Acco has revised its catalog sheet tor UNALOC 

wire rope sUngs to include the latest raUngs for 
each sling capacity. These ratings supersede all 
previously pubUshed ratings. The revised sheet 
{DH-223-A) is availabie free from the Wire Rope 
Division of Acco (American Chain & Cable Com
pany, Inc.). 929 Connecticut Ave.. Bridgeport, 
Conn. 06602. It has five specificaUon tables. Each 
covers a different type of sling, listing tho type of 
wire rope used, the rope diameter, the rated 
capacity in. tons. Circle 434 on Reader Service 
Card. 

F M TWO-WAY RADIO (435) 
General Electric Mobile Radio Department has 

published a new version of Its pocket-size booklet 
showing GE two-way F M radio models. E C E -
1479B illustrates MASTR Progress Line "Pro
fessional," "Executive," and "Royal" mobile 
radios and base stations, as well as MASTH 
Progress Line Personal Series pocket two-way 
radios. It also describes GE's Porta-MobOs, one
way radio pagers, control centers, desk-top con
trol consoles, monitor receivers, mobile telephone 
radios, terminals and base stations. For further 
information, write Section P, Generai Electric 
Mobile Radio Department, P.O, Box 4197, Lynch
burg, Va. 24502 or Circle 435 on Reader Service 
Card. 

FLUORSPAR MILL EXPANSION (436) 
A 100% increase in miiiing capacity to 650 tons-

per-day at the Ozark-Mahoning Co. fluorspar 
concentrator near Northgate, Colo., is the subject 
of Denver Equipment Division's BuUeUn M4-B140. 
With the completion of the Northgate expansion, 
Ozark-Mahoning operates plants with a combined 
annual production of 150,000 tons ot fluorspar. 
When Ihe company's immediate goal of 170,000 
tons is reached, it wiU be the largest producing 
company of acid-grade fluorspar in North Amer
ica. In addition to the pictures and flowsheet of 
Ozark-Mahoning's Northgate concentrator, DEN
VER'S 8-page bulletin presents information about 
the history of the Northgate District, geology 
and mining, power, water supply, boiler plant, 
buildings, milling, grinding-classification, rougher 
fiotation, regrind circuits, secondary cleaner flo
tation, flotation reagent consumption, concentrate 
drying, handling dried concentrates, briguetting, 
product storage, tailings disposal, sampling, lab
oratory, milUng costs, and total connected miU 
horsepower. Circle 436 on Reader Service Card. 

MINERAL FROTHER (437) 
A highly efficient frother for both sulfide and 

non-sulftde minerals is detailed in a new 4-page 
brochure (F-42030) now available on request from 
Union Carbide Corp., 270 Park Ave., New York, 
N.Y. 10017. UCON Frother 200. a polypropylene 
glycol-type frothing agent, was developed to pro
duce a compact, close-knit, highly selective froth 
with minerai-carrying properties. As a result, 
considerably less of it is needed for optimum re
covery, UCON 200 is completely soluble in water 
and froths rapidly when added to the flotation eeU. 
In addition, it does not tend to flatten the froth 
or cause effervescence when too much is added. 
Typical properties, storage, handling, shipping and 
suggested uses are aU included. Circle 437 on 
Reader Service Card. 

DIAMOND RESEARCH LABORATORY (438) 
"Microscope on Performance" is the story of 

De Beers Diamond Research Laboratory, Johan
nesburg, South Africa, the only laboratory in the 
world devoting all of its attention to a single 
commodity—diamond. This 40-page booklet, with 
numerous four-color Uiustrations, describes the 
mining and recovery of natural diamond and man
ufacture of synthetic diamond. Applications of a 
variety of diamond grits. Including the newest 
metal-clad types, are aiso covered. The booklet 
is availabie free of charge, from Ayer PubUc 
Relations, 1345 Avenue of the Americas, New 
York, N.Y. 10019. Circle 438 on Reader Service 
Card, 

WANT MORE INFORMATION? 

Use MINES Magazine's convenient READER SER
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to items interested in, then drop card in mail. No 
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NCAR Quarterly Quofed 
On AHecf of Pollufion 

AN ARTICLE entiUed "PoUution 
Causes C U m a t i c Clianges," 

which appeared in the August 1970 
issue of Mines Magazine, drew crit
icism from several readers. For this 
reason we wish to present the fol
lowing excerpt from the May Quar
terly of the National Center for At
mospheric Research, Boulder, Colo.: 

"Apart from its immediate hazard 
to human health, air pollution is 
thought by many to be a potential 
cause of irreversible changes in the 
global climate. Some say the ice caps 
will grow, others say they wUl melt. 
And some say the effects of cooling 
and warming might balance, leaving 
the earth habitable through chance 
but not through foresight. 

"In our excitable new era of en
vironmental concern, atmospheric sci
entists are attempting to voice au
thentic warnings but also to counter 
exaggerated fears with weU-balanced 
scientific facts. The prophecy of cU
matic change should not be dismissed 
lightly from conjecture. There is no 
doubt that climatic balance is deli
cate, perhaps depending on warming 
or cooling trends of one or two de
grees. But to postulate a cUmatic 
wasteland, it does not suffice to pro
ject today's quantities of smoke, car
bon dioxide, jet contrails, or rocket 
exhaust into future figures. So far it 
has not been shown with any assur
ance that climate is actuaUy subject 
to man's influence." 

SEG Lecturer 
Dr. T. R. LaFehr has been desig

nated by the Society of Exploration 
Geophysicists as the SEG Distin
guished Lecturer for the FaU 1970. 
His topic wiU be "Gravity and Mag
netic Digital Processing." 

Professor LaFehr joined the Geo
physics Department at CSM m the 
faU of 1969 after five years experi
ence in industrial geophysical ex
ploration. He has published several 
papers on his scientific work and de-
Uvered others which resulted in the 
SEG Best Presentation Award in 1961, 
Pacific SEG Best Paper Award in 
1966, and the SEG Best Presentation 
Award in 1967. 

Dr. LaFehr is a member of the 
SEG and several other scientific and 
professional organizations and is cur
rently the Associate Editor for Grav
ity and Magnetic Exploration for the 
scientific journal Geophysics. 

The Distinguished Lecture Toiur, 
sponsored by the International SEG, 
includes addresses at most of the 22 
local sections in North America. 
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Limifafion of Offshore Boundaries 
Threat to National Inferest 

The United Nations proposal cur
rentiy being considered by the U . S. 
Senate to Umit offshore boimdaries of 
nations would be a danger to the na
tional interest of the United States, 
according to Robert H . McLemore, 
president of Otis Engineermg Corp. 
of DaUas. 

McLemore, who is also president of 
the 18,000-member Society of Petro
leum Engineers of AIME, made his 
remarks on the proposed limitations 

Norfhwest Mining 
Convenfion 

The 76th Annual Convention of the 
Northwest Mining Association will be 
held on December 4 and 5, 1970, at 
the Davenport Hotel in Spokane, 
Wash. 

Gold, silver, uranium, lead, zinc 
and copper wUl be featured as weU as 
aU aspects of pubUc relations. Indus
try interest in conservation, natural 
beauty and air and water purity wiU 
receive increased attention. Techno
logical advances in mining, metal
lurgy and geology will provide the 
scientific foundation for the conven
tion as in the past. 

of offshore boundaries during a press 
conference Oct. 5 in Houston, where 
SPE held its 45th Annual FaU Meet
ing. 

"The proposal now being pushed by 
the present administration that would 
establish 'artificial' rather than 'natu
ral' boundaries to the Continental 
SheU is dangerous to American inter
ests in that it would have the V. S. 
renounce all present rights to seabed 
resources o u t s i d e the 'artificial' 
boundaries of 200 meter depth of 
water," McLemore said. 

The DaUas executive said he thought 
"everyone in the oU industry was sur
prised when the administration de
cided to support this proposal." Mc
Lemore stated he does not beUeve the 
U . S. should support the recommenda
tion to limit offshore boundaries— 
which was made by the United Na
tions Commission on Marine Science, 
Engineering, and Resources — since 
the signing of the treaty would affect 
the nation's future oU and gas re
serves. 

"Limitation of the Continental Shelf 
would have a significant effect on our 
reserves," McLemore said, "and 
eventuaUy we would have to start de
pending on foreign oU." 

Cik? 

W e S u g g e s t 

a C o p y o f 

They Fought Alone 
n 

H a r d C o v e r $6.50 English Book C l u b Edition $2.25 

C.S.M. Alumni Golden, Colo. 80401 
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(aiser Launches Search 
•or Minerals in Southwest 

Kaiser Exploration & Mining Co. 
is launching a major search for min
eral resources in the southwest United 
States and northern Mexico. Edward 
L. Vickers, vice president and general 
manager, said the company, a whoUy 
owned subsidiary of Kaiser Aluminum 
& Chemical Corp., has opened a re
gional exploration office at Tucson, 
Ariz. 

"Principal emphasis, initially, wiU 
be on exploration for copper," Mr. 
Vickers said, "Silver and gold are 
also on our priority Ust, as well as a 
select group of non-metaUic mate
rials." 

viexican Patent Grantee 
^MC Copper Process 

PMC-Powdered Metals Corp. has 
received confirmation that a patent 
for the Company's PMC Process has 
been granted by Mexico. 

The PMC Process, a no-smelter, 
electrolytic method of extracting pure 
copper powder, is currently patented 
in: Italy, Israel, Rhodesia, Great Bri
tain, Canada, Peru, India, France, 
Congo, Belgium, Greece, ChUe, Ja
pan, PhiUppines, Australia, and in the 
United States. 

The Mexican patent brmgs the num
ber of foreign patents held by PMC 
to 16. 

A recent working agreement be
tween PMC and the Inco Mining Corp. 
of the Philippines marks the com
pany's first outside the United States. 

Standard Metals Acquires 
.eases on 27 Claims 
standard Metals Corp. has acquired 

leases on 27 mining claims, known as 
the Graham Properties in Cement 
Creek, Colo., near SUverton, it was 
announced by Boris Gresov, chair
man and president. The claims in
clude the Kansas City and the Berk
eley properties high above timberline 
which have produced very high grade 
ore in Umited quantities in the past. 

Accorduig to Mr. Gresov Standard 
Metals is chiefly interested in the po
tential of the massive Trego vein 
which is around 100 feet wide and ex
tends for the full widtii of the prop
erties of over 3,000 feet. 

"Current plans," Mr. Gresov said, 
"are to clean out the low-level, aU-
weather EUc Tunnel and then diamond 
driU ahead to test the lower exten
sion of the Trego vein." 

J . S. Steel at Klukwan 
U. S. steel Corp. has leased a 589 

acre tract from the Klukwan Indian 
Council. This lease is on the aUuvial 
pan of iron ore along the ChUkat 
River near Haines. The 10 year min
eral rights lease (ten years or as long 
as minerals are produced in paying 
quantities) was obtained by a $50,000 
bid by U. S. Steel. Rental fees wiU 
be paid on a graduated basis over the 
ten year period. If production begins, 
a royalty payment of 35 cents per long 
ton of dry iron concentrates or prod
ucts containing 60 percent iron will 
be paid in Ueu of the rental fee. 

St. Joe and Phelps Dodge 
Australian Exposition 

St. Joe Minerals Corp, and Phelps 
Dodge Corp. have released further 
information with respect to the re
sults of drUling on the exploration U-
cense near Tarago, New South Wales, 
Australia of Jododex AustraUa Pty. 
Ltd., the joint exploration venture 
equaUy owned by St. Joe and Phelps 
Dodge. 

The two companies stated that 23 
drUl holes totaUng 16,400 feet have 
been completed. Eleven of these holes 
have encountered significant inter
sections of commercial grade cop
per, lead, zinc and sliver mineraUza-
tion. The latter holes indicate a de
posit of massive sulphides with assays 
varying substantiaUy but averaging 
2.9 per cent copper, 3.3 per cent lead, 
9.4 per cent zinc and 1.9 ounces of 
silver per short ton. 

Limits of the deposit have not yet 
been determined, but it appears to 
have a strike length of at least 700 
feet, with a thickness varying from 
25 to 135 feet, and to extend down-dip 
at about 45 degrees for a distance of 
at least 1,100 feet. These general di
mensions outiined by driU hole results 
to date indicate a tonnage in excess of 
7,000,000 short tons. 

(err-McGee Property 
^lear Patagonia, Ariz. 

Significant copper mineralization 
has been discovered by Kerr-McGee 
Corp. in four of five recently com
pleted deep diamond drill holes on its 
Red Mountain property near Pata
gonia, Ariz., D. A. McGee, chairman, 
announced recentiy. 

McGee said the significant mineral
ization was intercepted at depths of 
from 3,410 to 5,194 feet. Three of the 
four holes contained one intercept of 
significant mineralization and one 
hole contained two intercepts. Aver
age thickness of the ore zones is 455 
feet and average grade is .71 per cent 
copper. Copper mineralization is pri
marily in the form of disseminated 
chalcopyrite, with smaU amounts of 
associated gold, silver, molybdenum, 
and other minor metals. 

AERIAL TRAMWAYS 
Design, Manufacture & Installation 

H E R O N E N G I N E E R I N G C O . 

2000 S. Acoma St., Denver, C o l o . 80223 

Phone 777-4497 

E A R T H 

S C I E N C E S 

I N C , 

M I N E R A L E X P L O R A T I O N 

Consulting and Services 
Doug Stevens '65 Duane Bloom '65 
Bill Walker '61 Bill Calkin '67 

George Rouse '61, '68 (303) 
I IOI Washington Ave. 279-7733 

Golden, Colo. 80101 

MILL DESIGN — FEASIBILITY STUDIES 

BULK MATERIAL HANDUNG SYSTEMS 

CUSTOM MACHINE DESIGN 

BULLOCK ENGINEERING INC. 
70 W. 6th Avenue 

Denver, Colo. 80204 Ph.: 303-266-3821 

Harry C. Bullock—*45 
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1920-1939 
W. p. Crawford, '22, 17624 N. 23rd St., Phoenix, 

Ariz, 85022. 
J. K. Dorrance, '22, 615 Viewpoint Dr.. Grand 

Junction, Colo. 81S01. 
K. P. Hurley, '22. % Don Randall, 3008 So. 

Xenia, Denver, Colo. 80231. 
Arthur D. Swift, '23, 888 Intracoastal Dr., Ft. 

Lauderdale, Fla. 33304, 
E , C. Bitzer, '29. P.O, Box 16205, Phoenix, 

Ariz. 8501il. 
H. A. Dumont, '20. 1300 Avaion, Apt. D. Cieio 

Vista Apts., E l . Paso, Tex. 79925. 
Dan H. Griswold, '30. 6056 S.W. MUes Ct., 

Portland, Ore, 97223. 
Blaine C. Hoalst, '30, P.O. Box 266, Battle Moun

tain, Nev. S9820. 
Arthur B, Austin, '32, 2220 Carohna. Jopihi, 

Mo. 64801. 
Wayne M . Stanley, '32, 1701 TeUer, Lakewood, 

Colo. 80215. 
Lester D. Knill, '33. 3714 Legendary Lane, Dal

las Tex 75224 
WilUam W. Litfle, '34, P.O. Box 225, Dougias, 

Ariz. 85607. 
James F . Neill, '35, 2905 Avenue Z, Snyder, 

Tex 70549 
Roxy Root, '35, 2635 Mt. View. Longmont. Colo, 

80501, 
J . H. Shanli, '35, 6040 Bosse Court. Colorado 

City, Colo. 81004. 
Frank E , Love, '36, 4510 E l Paso, Snyder, Tex. 

79549. 
Lt, Col, Ross M. Lyon (Ret.), '36, 3416 Colony 

Hills Road, Colorado Springs, Coio. 80916. 
Lester H. Johnson, '37, Amaco Pakistan Expl. 

Co., P.O. Box 4953, Karachi, Pakistan. 
Robert L . Oinnd, '37, 777 So. Temple. #11G, 

Salt Lake City, Utah 84103. 
Roscoe C. McCutchan, '38, 207 Santa Rita, #1C. 

Odessa. Tex. 79760. , , 
J. F. Dieckman. '39, P.O. Box 115. Idaho 

Springs, Colo. 80452. 
H. Van W. Donohoo, '30. 410 Oberlm Road, 

Raleigh. N.C, 2760S. 
Hushang Farkhan, '39, Ave. Takht-D]amshid, 

Tehran. Iran. 
J . Byron Jones, '39, Northgate Apts., Bldg. 9, 

Apt. ,#6, Middletown, R.l. 02840. 
Col. Irvin M. Rice, '39, 3922 Antigua Dr., Dallas, 

Tex. 75234. 
1940-1959 

C. Clay Crawford, '40, 2922 7th Avenue, Pueblo, 
Colo. 81003. ^ 

George E , Gebhardt. '40, 31 E . Bay Dr., North 
Bend, Ore. 97459. 

Stuart J . Hussey. '40, 1875 Village Green Rd.. 
Salt Lake City, Utah 84121. 

Ralph B, Innis, Jr., '40, 10211 Conser, Shawnee 
Mission, Kans. 66212. 

Howard K. Schmuck. Jr., '40, P.O. Box 1920. 
Denver, Colo. 80201. „ ^ 

Douglas V. Watrous, '40, P.O. Box 66, Idaho 
Springs, Colo. 80452. 

Earl C. Beatty, '41, 16 Ultima Ct., Danville. 
Calif. 94526. 

F . Clinton Edwards. '41, 501 W, Schaubauer Dr., 
Apt. #1. Midland, Tex. 79701, „ „ 

Charies G. Laspe, '41. 6431 E . Aster Dr., Scotts
dale. Ariz. 85254. , , „ . u 

Edward C. Bryan, '42. 5487 Kaianianaole High
way, Honolulu, Hawaii 96821. , ^ ^ 

John F . MacAlUster, '43, 205 Rendon Rd., Santa 
Fe. N, Mex. 87561. „ „. . . 

Richard F . Moe, '43, 11645 Chenault St., Apt. 
103, Los Angeles. Calif. 90049. 

BiU Harris. '47. P.O. Box 806, McCaU, Ida. 
83638. 

Eugene Jiannetti, '47, 11577 W. 38th Ave., Wheat 
Ridge, Colo, 80033. 

Charles M . Love, Jr., '47, 19025 W. 74th PI., 
Arvada, Colo. 80002. 

Major Jerome Zohn, '47, USA Engr, Dist., Post 
Office Box 1329, Galveston, Tex, 77550, 

WilUam G. Cutler. '48. 104 Sutton PI., E l Paso, 
Tex 790)12 

Thomas E . Gaynor, Jr., '48, Finlen Hotel, Butte, 
Mont, 59701. 

Walter J . Heap, '48 , 5408 W. 104th St.. Shawnee 
Mission, Kans. 66207. 

Roy Kato, '48, Route 1, Box 112, Kersey, Colo. 
80644. 

David W. Reese, '48, 12775 W. Alameda Dr., 
Lakewood, Colo. 80228. 

Floyd L . Bishop, '49, 5002 No. SOth St., Omaha, 
Neh. 68104. 

Dwayne M, Coleman, '49, 28-714 WUlow Park 
Dr., Calgary 30, Aiberta, Canada. 

Gleim Dial, Jr., '49, P.O. Box 15074, Denver, 
Coio. 80215. 

J . L . Labriola, '49, 2615 So. Leyden. Denver, 
Colo. 80222. 

William W. Lyons, '40. 613 Jane N.E. . Albuquer
que. N. Mex. 87112. 

WHUam E . Murphy, '49, 900 Front Bange Rd.. 
Littleton, Colo. 80120. 

Stanley Ohlswager, '49, 832 Exmoor, Olympia 
Field, m. 60461. 

Charles R. Passavant, Jr., '49, P.O. Box 182. 
Ladysmith, Wis. 54848. 

Edward M. Bobbins, Jr., '49. 5112 Laurel Rd.. 
#10. Biilings. Mont. 59101. 

Dr, David A. Rowland, '49, 46S1 Kipling St., 
#29, Wheat Ridge, Colo. 80033. 

George J . Westcoat, '49, 173 Dahlia. Klamath 
Falls, Ore. 97101. ^ 

Russell C. Alstatt, '50. 917 Greenhowe Dr.. Wil
mington. N.C. 28401. 

John W. Armstrong, '50. 36 'Singworth St.. 
Oyster Bay, N.Y. 11771. 

Martin S. French, '50. % Shell Oil Co., #1509, 
Midland, Tex. 79701. 

John R. Hyland, '50, 14200 Hi-Wood Dr., Rock
ville. Md. 20850, 

Frank J . Murphy. '50. % Offshore Co,. P.O. 
Box 2765, Houston, Tex. 770O1. 

B, N. Prasad. '50, Box 60S, Adelaide St., 
Toronto 1, Ont., Canada. 

Ira M. Tillotson, '50, 2412 GUbert, Missoula, 
Mont, 50800, 

Frederick T. Inouye, '51, R.D. #1. P.O. Box 
283, WallkUI. N.Y. 12589. 

Elmer F . Kessler, '51, 545 Glenmoor Rd.. Canon 
City, Colo, 81212. 

John W. Miley. '51, 2622 No. 7th St., Grand 
Junction. Colo. 81501. 

George B. Morgan, Jr„ '51, 2m Hanover Circle. 
Beaumont, Tex. 77700, 

William C, Capes, '51. % Ray Geophysical Di
vision. P.O. Box 309. Sultanate of Oman. Muscat 
& Oman. „ 

Burleigh W. Shepard, '51. 205y= Carlisle iS.E., 
Albuquerque, N, Mex, 8'?106. 

Charles L. Simonds, Jr., '51. 3322 Purdue St.. 
Anchorage, Alaska 99504. _ , 

Horace F . St. John. Jr., '51, 3733 S. Fenton 
Way, Denver, Colo. 80235. 

G. H. Warburton, '51, 2044 Fairview Ave,, 
Casper, Wyo. 82601. ^ ... ,j 

Erling K. Arnston, '52, 4090 Easley Rd., Golden, 
Colo. 80401. 

WUUam R. Bradley, '52, 127 Woodrose Lane. 
Glen Mills, Pa. 19342. 

David A. DcCamp, '52. 2037 Orcliard Ave., 
Grand Junction. Colo. 81501. 

Charles N. McCoUough, '52 , 23422 Via Elisandra, 
Valencia. Calif. 91355. 

Joseph P. McDaniel, '52. 555 East 10th Ave.. 
Denver, Colo. 80203, 

Robert McMahon, '52, 1810 AUcire Court. Goiden. 

^*Bobby*G.' Newton, '52, 3236 E . 5Bth St.. Tulsa, 
Okla. 74105. 

G E O C H E M I C A L SERVICES 

Now added to our capabilities in mlnercHogy, metal

lurgical and chemical process development. 

—Plan, organize, and conduct geochemical surveys to supplement 
your geological and geophysicdl exploration programs. 

—Aid v/ith dota reduction, trend analyses, interpretation. 

J . Kent Perry, '58 
Geological Engineer 

Delmer L. Brown, '63 
Geological Engineer 

H A Z E N RESEARCH. INC. 
4601 Indiana Street, Golden, Colorado USA 80401 

Phone 303/279-4547 TWX 910-934-0199 

Jack s. Petty, '52. 1015 Peosta, Helena, Mont. 
59601. 

James R. Bingel, '53, 201 S. Sth St.. Vlrgina, 
Minn. 55792. 

Lawrence M . Lee, '53, 5044 Sterling Lane, San 
Diego, Calif. 92105. 

Harvey E . McCann, '53, 797 Youngfield Ct., 
Lalcewood, Colo. 80228, 

Edgar D, Turner, '53, 6045 E . Slauson Ave., 
Los Angeles. Calif. 90022, 

'Thomas W. Anderson, '54, P.O, Box 3081, Scotts
dale, Ariz. 85257. 

Donald Graves, '54, 8307 Twin Hills, Houston, 
Tex. 77071. 

Robert K. Inland, '54, Route 1, Wainfleet, Ont., 
Canada. 

James R. RusseU. '54 , 809 N. West Ave., An
drews, Tex. 79714. 

WiUiam F . Clarke, '55. Apartado 709, Caracas, 
Venezuela, S.A. 

Harry M. Conger, '55. Gen. Del., Femie, B.C., 
Canada. 

Martin Lesser, '55, 9922 Cady, Omaha, Neb, 
68134. 

Anthony J . .Mancini, '55, P.O. Box 1885, Chey
enne, Wyo. 82001. 

Prltam Lai Mehta, '55, 2150 Easy Ave., Lo i^ 
Beach, Calif. 90810. 

Alan F. Osborne. '55, % SheU Oil Co., P.O. 
Box 1310, Midland. Tex. 79701. 

Charles O. Spieiman, Jr., '55, 16 Lindenwood 
Dr.. Littleton, Colo. 80120. 

Douglas P. Winslow, '55, Route 3. Box 741-M, 
Escondido, Cahf. 92025. 

Hadji S. Adnan, '56, 883 So. Lipan, Denver, 
Colo. 80223. 

Caleb V. Haynes, Jr., '56, 6477 Highgate Lane, 
Dallas Tex 75214 

Bruce M. ' Miles, '56, Ste. 530 Guinness House, 
Calgary 2, Alberta, Canada. 

Hiomas 0. Mohr. '56, 2020 Ford St., Golden, 
Colo. 80401. 

Arthur B. Briggs, '57, 19323 Deanashere, Spring, 
Tex. 77373. 

Robert I. BuckneU, '57, 3525 Rockwood Dr., 
Fort Wayne, Ind. 46805. 

Ronaid E . Diederieh, '57, 5760 GuUton, Apt. 52, 
Houston, Tex. 77036. 

John J . Oechsle, '57. 132 Baylor, Pueblo, Colo. 
81005. 

Richard K. O'Neil, '57, 8102 La Roclie, Houston. 
Tex. 77036, 

Rodney A. Smith. '57, P.O. Box 259, Anchorage. 
Alssks. 99501 

John H. Wilson. '57. P.O. Box 10S8, Durango, 
Colo. 81301. 

Ferdinand F . Zdenek, '57, Route 1. Box 281. 
Anoka, Minn. M303. ^ 

Donald L . Coulthard, '58, HalUburton Limited, 
G.P.O. Box 527-H, Brisbane, Queensland, Aus
traUa. „ ,. 

Lt. Donald Everett Gier. '58, General Dehvery, 
Grundy, Va. 24614, 

George W. Hicks, '58, % Indonesia Cities Serv
ice. Tromol Pos 61//DKT, Djakarta. Indonesia. 

Gregory C. Meyer. '58, 8715 W. 38th Ave., Wheat 
Ridge, Coio. 80033. ^ „^ ^ 

Robert P. Moston, '58, 1800 N. 3rd St., Grand 
Junction, Colo. 81501. . . , , < , < , 

Dr. E . Stanley Rickard, '58. 864 So. Lewis St., 
Denver, Colo. 80226, _ ^ 

Thomas E , Waters, '58, Route #3, Box 103. 
Evergreen, Colo. 80439. 

Balph B. Baumer, Jr., '59, % Bureau of Rec-
lamaUon, P.O. Box 551, Salida, Colo. 81201, 

John T. Donahue, '59. 170 E , 37t!i Ave., Eugene, 

"^Capt™rank D. Hotter, '59, 3722 Caracas. West-
erville. Ohio 43081. 

Johnny Luchetta. '59, 502 E . Magnolia, Casper, 

^ D r Bartlett W. Paulding. Jr., '59, Nelson's 
Grove M.T.D., Lakeville, Mass. 02346, 

Richard D. Rhinesmith. '59, m 3 5 Mapletree 
Lane, Brookfield, Wis. 53005. 

King G. Robertson, '59, Route 2, Box THS-lii, 
Golden, Colo. 80401. , , „. 

Dougias M . ROSS, '59, 18791 Via Verona. (Irvine) 

"^G^ffry^ A?'conf • T ' l O T O Santa Barbara. 

"^'SV'cLUrrJr.. '70, 1201 Del Mar. Aurora. 

BraeeD*!' Craig. '70, 1606 Eudora, Denver. Colo 

^Tarry A. Cramer. '70, 2319 Goff Ave., St 

' ' ^ A crew. '70, 12900 W. 10th Dr., Golden. 

*^War^"L. Cummings. '70, 2 Barrett Ave., New-

'"MIS'^WI'' Daly. '70, 4629 E . Plxley St., 

"**]Sjr'M^DaS'70, 3190 SO. Logan, E n g l . 
" R o b ^ " J : 'oearinger. '70. 405 Washington Ave.. 
Apt #3, Golden, Colo. 80401. 

DavTd Edward Miall. '70, P.O. Box 688. Copper
hill, Tenn. 37317. u - Txa^ -in 

l)r W T Pecora, Honorary Member. D.Sc. 70, 
Director" Geological Snn.ey United States Depart
ment of the Interior. Washington, D C 2^2-

Steven E . Plant. '70, 1255 Ogden. Apt. 507. Den
ver. Colo. 80218. 
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r i l H E COLORADO SCHOOL OF MINES ALUMNI PLACEMENT SERVICE functions as a clearing house for alumni 
X and former students who wish to receive current information about employment opportunities for which they may 

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

Companies needing quahfied men with degrees in Geological Engineermg, Geophysical Engineermg, Metallurgical 
Engineermg, Mining Engineering, Petroleum Engineering, Petroleum Refming Engineering, Engineering Physics, Engi
neering Mathematics, and Chemistry are invited to list then- openings with the CSM Alumni Placement Service, Guggen
heim Hall, Golden, Colorado. 

Listed below are coded references to the graduates of the Colorado School of Mines who were available for employ
ment at the time this issue of The MINES MAGAZINE went to press. 

CUent's 9i tt « 
.ti P 

a 
o E 

Code Degree ^ 
'C ** 
S "< l i Preferred LocaUty Languages 

Number Fields of Work Preferred Spoken 

MN 34 Mining 39 M 1 Mining Geology Western USA/Foreign English/Spanish 
MN 36 Mining 30 M 1 Open Pit or Underground West, Northwest U.S. English 

MN 37 Mining 29 M 2 Production Rocky Mountain or English 
Western U.S.A. 

M N 38 Mining 25 M 0 Min ing- Domestic or Foreign English 
Open Pit or Strip 

MN 39 Mining 32 X 2 Mining Supervision and Open English 
Management 

MN 42 Mining 23 S - Exploration, Prospecting 
MN 44 Mining 28 M 2 Manufacturing & Marketing Open English 
M N 46 Mining 36 M 6 Exploration Development S.W.-U.S.A. or Alaska English 

MT 48 Metailurgy 35 M 2 Development, Project Colorado English/Spanish 
Management 

MT 51 Metallurgy 26 S 0 Met. Engineering Foreign English 
Systems analysis 

GE 34 Geol. Engr. 39 M 3 Prefer Management Open English 
Civil Eng. 

Open 

GE 36 Geology 43 M 1 Production—Mining or Western U.S. English 
Non-metallic Processes 

GE 38 Geology 35 M 2 Mineral Prop. Evaluation Western USA/Foreign English 
Mine Manag, & Planning 

GE 40 Geol. Engr. 43 S . . Exploration, Engineering Western U.S.A. or 
or Research Geologist Foreign English 

GP 15 Geophyics 49 M 3 Petroleum Expl. Rocky Mountains English 
GP 17 Geophysics 34 M 1 Geophysics Colorado English 
GP 18 Geophysics 23 S 0 No Mgmt. Trainee Rocky Mountain English 
GP 19 Professional Mineral Expioration Southwest U . S. or EngUsh 

Engineer 24 M 0 
Mineral Expioration 

South America 
GP 21 Geophysical Dynamics & Acoustics U.S.A. English 

Engineermg 39 M 3 
P E 15 Petroleum 24 S 0 Reservoir Engr. Rocky Mtn. Region English 
P E 17 Pet. Eng. 34 M 4 Pet. Engr. Open English 
PH 02 Physics 23 S 0 Engineering Physics Rocky Mtn. Region English 
P H 04 Engr. Physics 27 M 0 R.& D. Engr, Marine Engr. Coastal except N .E . EngUsh 
PR 11 Masters in 30 M 2 Management Systems U.S.A. EngUsh 

P.R.E. 
EngUsh 

PR 12 Chem./Ptrlm. Chemical-Petroleum Open EngUsh/French 
Refining 22 S 0 Refining Industry 

EngUsh/French 

PR 14 Petroleum Refin. Petroieum Refining or Rocky Mountain English 
Engineer 39 M 5 Chemical Engineering 

English 
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Worden 

John C. Worden 

JOHN C. WORDEHSr, E . M . 1923, died 
very suddenly of a heart attack 

June 8 while on a fishing vacation in 
the Sierras. He had retired in July 
1960 after 37 years with Shell Oil Co. 

Mr. Worden was bom in 1899 m the 
small town of Worden, HI., which was 
founded by and named for his grand
father. He a t t e n d e d elementary 
schools in St. Louis and graduated 
from Colorado Springs High School. 
As a student at the Colorado School 
of Mines, he was a member of the 
Mines baseball team for four years, 
served on the Student Council, and 
belonged to such organizations as 
Kappa Sigma and Theta Tau fra
ternities, M Club, Trowel Club, and 
AIME. 

After receiving his E . M . degree 
from Mines, he joined Shell Oil in 
July 1923 as a surveyor durmg the 
construction of the reservoirs at 
Wilmington. During subsequent years 
he held jobs of increasing responsibil
ity both at WUmington-Dominguez 
and Martinez refineries. 

Over the years Mr. Worden became 
an ardent conservationist, a sup
porter of wildlife organizations and 
projects, and he was an accomplished 
outdoor photographer. He was a long
time member of the Izaak Walton 
Ciub. He never lost interest in the 
game of baseball, becoming an avid 
fan of the Los Angeles Dodgers. 

Survivors include his wife, Edrianne 
D. Worden, 1235 Armando Dr., Long 
Beach, Calif. 90807; a sister. Miss 
Louella Worden of Los Angeles; step
daughter, Mrs. Jeanne KobUck of San 
Carlos, and three grandchildren. 

Paul S. Plumb 

PAUL S. PLUMB, Geop.E. 1950, 
died Nov. 19, 1969 after being 

struck by an automobile in Barties
viUe, Okla. FoUowing his graduation 
from Mines in 1950 with a degree in 
Geophysical Engineering, he was em
ployed by Dominion OU Co. and later 
by Chevron Oil Co. in South America, 
California and Oklahoma. 

Poy 

Clarence W. J . Poy 

CLARENCE WILLIAM J . POY, 
E . M . 1924, died very suddenly and 

unexpectedly whUe he and his wife 
were on a short vacation trip to Seat
tle, Wash, and vicinity to visit rela
tives and many Alaskan friends. 

Born March 12, 1901 in Portland, 
Ore., Mr. Poy received his elemen
tary and secondary education there. 
After graduatmg from Washington 
High School in 1919, he attended Ore
gon State for one year, the University 
of Washington for one year, and then 
transferred to the Colorado School of 
Mines for two years, graduating in 
1924 with an E . M . degree. 

For about a year he was assistant 
civil engineer for the city of Portland. 
He then obtained employment with 
Kennecott Copper Co. as assistant 
mining engineer >at their mine on La-
touche Island, Alaska, where he re
mained for more than five years. In 
the faU of 1929, he went to Port WeUs, 
Alaska, where he designed and con
structed a diesel power plant and sev
eral mUes of pipe lme to furnish power 
for the mine and miU. 

At this time the U.S.S,R. began cor
responding with Mr, Poy to go to Rus
sia to design and develop modern min
ing methods in a particular large cop
per property in the Ural Mountains 
which they beUeved to be similar to 
the ore body on Latouche Island and 
for which he had developed a parti
cular system of mining caUed the La-
Touche System of Mining. Mr. Poy 
accompanied by Mrs, Poy, left for 
the U.S.S.R. in 1930, remaining there 
three years — one year in the Ural 
Mts., and two years in old Central 
Asia or Russian Turkestan where he 
designed and developed modem meth
ods of mining for ancient mines in an 
area of 600 mUes diameter. He worked 
out of headquarters in the town of 
Tchimkent in Uzebekestan, Central 
Asia. Some of these properties had 
not been worked since the time of 
Genghis Khan. 

After Mr. Poy's return to the United 
States, he returned to Alaska to mine 
gold and silver and to be a consultant 
for other smaU properties, many of 
which were situated on glacier-cov
ered mountains. While there he insti
tuted the plan of freighting supplies 
by plane into these small properties, 
making it possible for year-round op
eration where formerly one season 
was required to "freight in" and work 

the foUowing season. The freighting 
was accomplished by landing a small 
plane on the extremely viscous mud 
flats at mean low tide on Valdez Bay. 
Wheels were replaced by skiis, and 
then the plane took off with smaU 
loads which increased with experience 
to fuU loads. Sufficient supplies could 
be flown into these smaU properties in 
two weeks to enable continuous oper
ations for two years. This same meth
od was adopted by the military in the 
South Pacific after having seen it in 
operation in Valdez. 

Mr. Poy and family remained in 
Alaska nine years at this time. In 
1938 he was employed by the Alaska 
Road Commission as engineer on the 
highway system. WhUe in this capac
ity, he surveved and engineered the 
northeastern 90 mUes of the then se
cret Glenn Highway through virgin 
territory to connect Anchorage, Alas
ka, with the Fairbanks Highway into 
Fairbanks and the interior. This was 
turned over to the U.S. Army upon 
completion. 

From Alaska he went to Sonora, 
Mexico, where he mined and miUed 
independently for gold, silver and cop
per for about six years. While there 
lie suffered an industrial accident that 
necessitated the removal of his left 
hand and eventually caused him to 
be blind. After he left Mexico, he 
was employed by Paul Lime Plant in 
southeast Arizona out of Douglas to 
design and construct a 125-ft. long by 
10-ft. Ume kiln as weU as several con
veyor systems. At this time his eye
sight forced his retirement from the 
engineering profession, and in a short 
time thereafter he became entirely 
blind. 

Survivors include his wife, E . Poy; 
one daughter, Cora Elizabeth Davis, 
his son-in-law Kenneth K. Davis, Jr., 
and two grandsons, aU of whom reside 
at 1606 Kamsack Drive, Sunnyvale, 
Calif. 

Whitney Newton 

WHITNEY NEWTON, 82, Pueblo 
financier and civic and social 

leader, died Oct. 5 at his home fol
lowing a heart attack. A member of 
one of Pueblo's oldest families and a 
former owner of the old Newton Lum
ber Co., Mr. Newton was bom Dec. 
15, 1887 and attended the Colorado 
School of Mines from 1909 to 1911. 

Newton was an uncle of Quigg New
ton, former Denver mayor and ex-
president of the University of Colo
rado. 

He was a veteran of World Wars I 
and II, a benefactor of the Pueblo 
Metropolitan Association and a mem
ber of the Pueblo Country Club, Den
ver Country Club, Denver Club, 
Garden of the Gods Club m Colorado 
Springs, EUis Club in Durango, Colo., 
and the Denver Masonic Lodge. 

Survivors include his widow, Bar
bara, whom he married Dec. 15, 1931. 
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K. W. Powers 

KE N W. POWERS, Met. E . 1925, 
died May 30 at his home in Den

ver. He was formerly employed by 
Timkin RoUer Bearing Co. 

Verner E. Raukohl 

VERNER E . RAUKOHL, P. E . 
1932, died April 22 in an auto-

mobUe accident in Denver. It is be
lieved that he suffered a heart attack 
while driving. His car veered to the 
wrong side of Leyden St., hit a parked 
auto, jumped a curb, and hit a tree. 

Mr. Raukohl was born July 13, 1908 
in Denver. After graduating from East 
High School in 1926, he enroUed at the 
Coiorado School of Mines where he re
ceived his Petroleum Engineering de
gree in 1932. 

From 1936 untU his retirement on 
July 7, 1967, Mr. Raukohl was em
ployed by the Colorado State Highway 
Department. His position when he re
tired was supervising highway en
gineer. During World War II he 
served as a major in the Corps of En
gineers. 

TESTING & ENGINEERING 

CONSULTANTS 
Soils, materials and non-destructive testing. 
Consulting geologists and mining engineers. 
Engineering geologists and geophysicists. 

C. R. Johnson, '49 

2516 Delta Drive Tel. 303—392-60S6 
Colorado Springs, Colo. 80911 

E. M. CLARK & ASSOCIATES 
P H O T O G R A M M E T R I C ENGINEERING 

AERIAL SURVEYS 
• Aer ia l Photography fColor & Infrared) 
• Remote Sensing 
• Photo Interpretation 
• Mosaics - Topographic Maps 
• Electronic Distance Measurements 
• Quantity Surveys 

4362 E. Evans A v e , 
Denver, Colorado 80222 

Phone (303) 756-7773 
2641 E. McDowell Rd. 
Phoenix, Ar i iona 85002 
Phone (602) 275-7762 

Clarence William Bowlby 

CLARENCE W. BOWLBY, GeoL E . 
1950, died May 5,1969 at his home 

in Seattle (817 W.W. Normandy Ter
race). At the time of his death, he 
was an eneineerirK^ supervisor for the 
Boeing Airplane Co. 

Born Feb. 4, 192d in Omaha, Nebr., 
Mr Bowlby graduated from high 
school in CentraUa, Wash, and attend
ed CentraUa Junior CoUege for a year 
before transferring to the Colorado 
School of Mines. He received his Geo
logical Engineering degree from 
Mines in 1950. 

During World War II he served as 
a dive bomber pilot with the U.S. 
Marine Corps. From Oct, 31, 1950 until 
his death he was employed by Boeing 
as a design engineer. 

William Crowe Kellogg, '43 

Kellogg Exploration Company 
Geologists—Geophysicists 

425 E. Las Flores Dr., Altadena, Calif. 
Sycamore 4-1973 

B R O W N & ROOT, INC. 

Engineers — Constructors 

G E O R G E R. B R O W N , '22 

P.O. Box 3 Houston, Taxas 

BART DE LAAT 

A N D ASSOCIATES, INC. 

Bart De Laat, '30 

Cansulfanfs in Petroleum and Natural Gos 

Engineermg, Appraisals, Geology Reserves 
Property Management 

910 C & I Building 

H O U S T O N , TEXAS 77002 CApi to l 3-1346 

Adam N . Thomas 
ADAM N , THOMAS, Geol.E. 1952, 

died unexpectedly of a heart attack 
Feb. 3, 1970 in Houston, Tex. At the 
time of his death he was a consulting 
photogeologist. 

A memorial service was held in 
Houston on Feb, 7, 1970, where de
spite inclement weather, about 200 
friends and acquaintances attended 
the services. Afterwards his body was 
flown to Colorado, where he was bur
ied in his home town of Montrose. 

As a student at Mines, he was unus-
uaUy popular. He lettered in footbaU 
for three years, was a member of 
the honorary engineering fraternity, 
Theta Tau, and active in " M " Club 
activities. Adam was sincere and ded
icated in everything that he entered. 

Although his career was relatively 
brief, it stili was an exciting and color
ful one. After graduation in 1952 he 
went to work as a geologist for the 
Colorado Exploration Co., a new firm 
established by a former Mines geolo
gist. Dr. W. Alan Stewart, Adam left 
the company shortiy after Dr. Stewart 
was kiUed in an airline accident in 
Oct. 1955. 

Frojn 1956 through 1960, he was a 
photogeologist for the pbotogeologic al 
consulting firm of Doeringsfeld, Am
uedo and Ivey, Denver, Colo. In late 
1960 he joined two of his classmates. 
Bob Turley and Clem Lehnertz, ha 
forming Exploration Engineering. 

Between 1962 and 1964 he taught 
photogeology on a part time basis at 
the University of Houston. In 1967 he 
took a one year contract on an AID 
project in Panama for locating and 
evaluating non-metallic resources of 
that country. Upon returning to the 
states m early 1968 he went into bus
iness for himself as photogeology con
sultant. 

His professional affiUations were as 
a Registered Professional Engineer in 
Colorado and Texas; a member of 
American Association of Petroleum 
Geologists; South Texas Geological 
Society and the Houston Geological 
Society. 

Surviving are his wife, Mrs. Eu
genia D. Thomas (whom he married 
Mar. 13, 1954 m Golden, Colo.), and 
a-daughter, Claudine, both of Houston; 
his parents, Mr. and Mrs. Bob Thomas 
of Montrose, Colo.; and a younger 
brother, Gary Thomas, who is a high 
school teacher at Nampa, Ida. TERRAMETRICS 

A Teledyne Company 

U027 West Fifth Avenue 
Goiden, Coiorado 80401 

(303) 279-7813 TWX (910) 

SPECIALISTS IN THE IN SITU 
MEASUREMENTS OF SOIL AND ROCK BEHAVIOR 

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

Earlougher Engineering 

R. C . Earlougher, '36, Registered Engineer 

Petroleum Consultants 

Core and Water Analysis Laboratories 

3316 E. 21st St. P. O. Box 4597 

Tulsa, Okla. 741 14 
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Meeting of fhe Board of Direcfors 
Colorado School of Mines Alumni Foundafion 

November 14, 1970 

W. W. Fertig 

MEMBERSHIP CARDS. The 1971 
Membership Cards have been mailed 
to all those members who were active 
in 1970. If you will mark the ballot 
and return it in the special envelope, 
together with the dues card and your 
check in payment of the 1971 dues 
everything will be in order for another 
year. 

As mentioned the number of mem
bers increased enough in 1970 to com
pensate for the loss in revenues as 
advertising income dropped due to 
the condition of our economy. We hope 
that 1971 will agam show an increase 
in the numbers of members for we 
still continue to operate on the barest 
of margins. 

THE MINES BREAKFAST. The 
Mines Breakfast to be held at the So
ciety of Mining Engineers Convention 
in St. Louis will be reported in the 
next issue of The MINES Magazine. It 
is difficult to estimate the number 
who will be present for this breakfast, 
but we anticipate there will be at least 
60 Miners. 

ALUMNI AND ADMINISTRATION 
Dr. McBride will propose within the 
next few weeks a program to enlist 
the support of the Alumni in develop
ing a national recruiting effort to pro
vide Mines with an increase number 
of applicants for enrollment in the 
freshman class. In the past we have 
concentrated largely on residents of 
the State of Colorado, but if Mines is 
to achieve its position as one of the 
outstanding engineering schools in the 
United States and tbe Outstanding 
School in the field of Mineral Re
sources, it is essential that the base 
for our recruitment be National in 
scope. At this particular time Dr. Mc
Bride is not prepared to present a full 
scale program, but we hope to report 
further in the next issue of The 
MINES Magazine. Actually this is an 
alert to the Alumni to be prepared to 
accept the responsible of implement
ing this program once it is formulated. 

HOMECOMING. Plans are complete 
and we anticipate an excellent attend
ance at the Homecoming which is to 
be held on Oct. 31. A full report will 
be published in the December maga
zine. 

ENROLLMENT. As previously men
tioned there will be an announcement 

T710UR members of the A l u m n i 
Board of Directors, three com

mittee members and guests from the 
administration met at Colonel Fertig's 
home for cocktails before the dinner 
meeting held in the 50 Room of the 
Ben H . Parker Student Center on 
Wednesday, Oct. 14, 1970. 

Those attending the regular busi
ness meeting were: Hall Addington, 
president; Harrison Hays, vice presi
dent; Bob Magnie, treasurer; Don 
Craig, director; Al McGlone, former 
chairman. High School College Rela
tions Committee; Dick Seal, chair
man. Membership Committee; Earl 
Ostling, chairman, High School Col
lege Relations; Dr. Guy T. McBride, 
president C.S.M,; Dr. Anton Pegis, 
vice president C.S.M.; H. D. Burdick, 
director of Admissions; Colonel Fer
tig,- executive secretary; Dean Wm. 
V. Burger, alumni staff. 

Minutes of the June 18, 1970, meet
ing were approved as distributed. 

Financial statement for September 
reviewed and approved. 

Old Business. —^^lolonel Fertig re
ported on the Mmes breakfast at the 
American Mining Congress at the 
Denver Hilton Hotel, Tuesday, Sept. 
29, 1970. Tables were set up for 68 
which had to be expanded to 92 to 
accommodate those who attended. 
Dr. Guy T. McBride, the newly ap
pointed president of the Colorado 
School of Mines, spoke briefly to the 
group, assuring Mines Alumni of his 

within the next few weeks of direct 
interest to all Almuni and wiU call 
upon them to provide the manpower 
to meet the future needs of the Colo
rado School of Mines, This program 
will look to the increase enrollment 
from year to year with the final goal 
of some 3,000 students on the Golden 
Campus by 1985. This is a long range 
program and you wUl be hearing a 
great deal more about it. This is a 
caU for personal service and not for 
more funds, 

CENTENNIAL CLASS. There has 
been little information published, but 
the freshman class which enrolled this 
faU wUl in the order of things be the 
100th Anniversary Class of the Colo
rado School of Mmes. The Class of 
1974 will be note-worthv for this parti
cular fact. A year long celebration of 
the 100th Anniversary of the founding 
of this fine institution wiU contmue 
during the entire year of 1974. 

Information wiU be gradually de
veloping, and you will be kept in touch 
with the plans. Of course it is early 
but it might be weU to mark on your 
calendar that you expect to be back 
on the campus of the Colorado School 
of Mines sometime during the year 
of 1974. (Don't wait that long, we wiU 
welcome you anytime.) 

desire to have closer working rela
tions between the administration and 
the Alumni to promote increased na
tionwide enrollment of quality young 
men and women at Mines. 

Colonel Fertig reported on the up
coming Alumni meetings at the So
ciety of Metals (Cleveland) and SME 
(St. Louis), and also on the Home
coming plans for Oct. 30-31. The 
classes to be honored are those of 
1950, 1955, and 1960, Colonel Fertig 
read the report submitted by the Nom
inating committee, which was duly 
approved. 

New Business. — Colonel Fertig re
ported that the 1971 dues mailing wUl 
be sent out in mid-October, 

It was reported that the date origi
nally scheduled for the 1971 Annual 
meeting was in conflict with the Colo
rado Mining Association Convention. 
It wiU be necessary to schedule an
other date. We moved, seconded, and 
passed that the proposed changes in 
the By-Laws shoidd be deleted, leav
ing the date of the Annual meeting 
to be held annuaUy in January of the 
new year foUowing the election. 

Colonel Fertig reported on his visits 
to the Local sections in Los Angeles; 
Anchorage, Alaska; Seattle, Washing
ton and Houston, Texas. (These meet
ings have aU be reported in the Lo
cal Section News.) 

Dr. McBride spoke at some length 
on student recruitment on a national 
basis. He appealed for the support of 
all Alumni in seeking out quaUfied 
young persons in their local commu
nities to arouse and cultivate an in
terest in attending Mines. 

Dr. McBride pledged his support 
and cooperation with the Alumni as 
well as the support and cooperation 
of Dr. Pegis and Mr. Burdick in see
ing that the "tools" are provided to 
do the job that has to be done. The 
example of the work done by the 
Tulsa Alumni section was cited to 
show what can be done to interest 
out-of-state students in coming to 
Mines. 

Magazine. — Dean Burger reported 
that The MINES Magazine advertis
ing revenue was down during the 
spring and summer months but is 
greatly improved this fall. Advertis
ing revenue for the 1970 Directory was 
only sUghtly less than for the record 
year of 1969. 

The next meeting wiU be held on 
Nov. 19, 1970. The meeting adjourned 
at 9:45 p.m. 

42 NOVEMBER, 1970 • THE MINES MAGAZINE 

Seven CSM Alumni Listed In 1970 
Outstanciing Young Men of America 

SE V E N young alumni of the Colo
rado School of Mines have been 

selected for inclusion in the 1970 edi
tion (to be pubUshed December, 1970) 
of Outstanding Young Men of Amer
ica. Nominated earlier th's year, the 
following CSM alumni were chosen 
for the publication on the basis of 
their achievements: 

James R. Heavener, Geop.E. '60, 
2064 Pauline Blvd., Apt. 2B, Ann Ar
bor, Mich. 48103. 

Dr, James J . Simpson, P.R.E. '61, 
(U. S. Public Health Service), 1047 
South St., Lincoln, Nebr. 68502. 

C. HaU Swaim, Geop.E., '61, 810 
Scottsdale Dr., Richardson, Tex. 75080. 

Joseph R. Wright, P.R.E. '61, Mgt. 
Consultant, Booz Allen & Hamilton, 
Inc., 300 E. 40th, Apt. 24-L, NewYork, 
N.Y. 10016. 

Stanton T. Hadley, Met.E. '58, Pat
ent Counsel, Scott Paper Co., 209 
Beaumont Dr„ Wallingford, Pa. 19086. 

WiUiam S. Price, E .M. '61, Prod. 
Engr. & Adm. Asst., IngersoU-Rand 
Co., 12 Logan Dr., Easton, Pa. 18042. 

Jerry R. McLeod, P .E. '57, Plan
ning Assoc. in Corporate Cities Serv
ice, 3926 E. 59th St., Tulsa, Okla. 
74135. 

Now in its seventh year. Outstand
ing Young Men of America is an an
nual awards volume sponsored by 
leading men's civic and service oi'-
ganizations. It is the purpose of Out
standing Young Men of America to 
recognize and honor the young men 
in our country who are working to
ward excellence in their careers and 
community service. It is these young 
men who will soon be the leaders of 
our country. 

Doug Blankenship, past U. S. Jaycee 
president (1962-63) who is serving as 
chairman of the Board of Advisory 
Editors, said that the men selected 
"have distinguished themselves in 
one or more fields of endeavor to the 
point of being outstanding." 

Each year over 5,000 young men 
between the ages of 21 and 35 are 
nominated for the awards publication 
by Jaycee chapters, civic organiza
tions, college alumni associations and 
military commandants. Criteria for 
selection includes a man's service to 
others, professional excellence, busi
ness advancements, charitable activi
ties and civic and professional recog
nition. 

President Richard M. Nixon has 
said of the awards volume. Outstand
ing Young Men of America presents 

Richard Reseigh and loan Drury 
Married Aug. 22 in Denver 

. ICHARD T. RESEIGH, E . M . 
1966, called at the Alumni Office 

recently on the eve of his marriage 
to Miss Joan W. Drury, daughter of 
Mr. and Mrs, Floyd M. Drury of Rock
ville, Md. The wedding was held on 
Aug. 22, 1970 at the Memorial Chapel 
of Denver University. 

The groom is employed as a project 
engineer by the Centennial Develop
ment Co., a subsidiary of Peter Kie
wit & Sons, Inc, The newlyweds wiU 
make their home in Oakwood, Va. 
24631. The post office address is P. O. 
Box 112. 

l\. Touslee Now on Duty 
With U.S.A.F. in Thailand 

T. RANDALL D. TOUSLEE, 
P.R.E. 1968, son of Mrs. V. E . 

Touslee of 1014 33rd Ave,, Greeley, 
Colo, is on duty at Nakhon Phanom 
Royal Thai AFB, ThaUand, 

Lieutenant Touslee is a forward 
air controller with the 23rd Tactical 
Air Support Squadron, a unit of the 
Pacific Air Forces, headquarters for 
air operations in Southeast Asia, the 

Far East and the Pacific area. 
The lieutenant, who previously 

served at WUUams AFB, Ariz., is a 
1963 graduate of Greeley Central High 
School and received his P.R.E, de
gree in 1968 from Coiorado School of 
Mines. 

He was commissioned upon comple
tion of Officer Training School at 
Lackland AFB, Tex. 

Lt. Wilmer J. Foster Promoted; 
Assigned to Ft. Belvoir, Va. 

WILMER JESSE (JERRY) FOS
TER, P.R.E. 1967, was pro

moted from second to first lieutenant, 
in a recent ceremony at the U.S. 
Army MobiUty Equipment Research 
and Development Center, Fort Bel
voir. 

First Lt. Foster was assigned to the 
Center in June, 1969, and is presently 
serving as a coordinator in the Sani
tary Sciences Division, which is re
sponsible for the research and devei
opment of water purification equip
ment. 

A native of Lubbock, Tex., 1st Lt. 
Foster attended Colorado School of 
Mines where he received a degree in 
chemical and petroleum refining engi
neering in 1967. He entered on active 
Army duty in April, 1969. 

He is a member of the American 
Institute of Chemical Engineers, 
American Society of Mechanical En
gineers, Society of American MiUtary 
Engineers, and the Society of Aut̂ f-
motive Engineers. 

During his assignment at the Cen
ter, 1st Lt. Foster is residing with 
his wife, Janet, and children, Paula 
and Scott, at 5902 F. Queenston St., 
Springfield. 

First Lt. Foster is the son of W. J . 
Foster, 3411 53rd St., Lubbock, Tex. 
The R&D Center, where he is serving, 
is responsible for research, develop
ment and engineering for round-the-
clock mobUity in some 15 fields of 
miUtary engineering ranging from 
water purification equipment to detec
tion devices. 

COLONEL WALTER C. SELINI, left, commanding officer, and Lieutenant Colonel 
Philip A. Woolaver, R&D coordinator, Military Technology Laboratory, pinned the silver 
bar on First Lieutenant Wilmer Jesse Foster, P.R.E. 1967. 
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ngenfrilz Sbaffer 

Major Jerry Ilgenfritz Assigned 
To C & i Div. of ARADCOM 

MA J . J E R R Y P, ILGENFRITZ, 
E . M . 1961, a long-time resident 

of Colorado, including Golden, has 
been assigned to the Construction and 
Installation Division, Directorate of 
Engmeering, at Army Air Defense 
Command headquarters. He comes to 
ARADCOM from Vietnam, where he 
completed his second tour of duty. 

Major Ilgenfritz was born in Iowa, 
but spent some of his adolescent years 
and most of his young adulthood in 
Denver, Lakewood, and Golden. His 
wife is the former Elaine K. Tait of 
Golden, and the couple's permanent 
home is in Golden. 

Major Ilgenfritz' first tour of duty 
in Vietnam was from January 1967 to 
January 1968, during which he was 
assistant operations officer of the 45th 
Engineer Group (Construction) and, 
later, operations officer of the 35th 
Engineer Battalion (Combat). He re
ceived the Bronze Star Medal for 
meritorious service in both duties. 

During his second tour in South
east Asia, he was operations officer 
of the 299th Engineer Battahon (Com
bat) and then of the 937th Engineer 
Group. He was awarded an Oak Leaf 
Cluster to his Bronze Star Medal (rep
resenting a second medal) for his 
contribution, with the 937th, to the 
liighway construction program, and 
for coordinating engineer support to 
the 4th Division during the Cambo
dian operation in May 1970. He also 
received a second Oak Leaf Cluster 
to the Bronze Star Medal for meri
torious service with both the 299th 
and 937th. 

Major Ilgenfritz holds an Engineer 
of Mines degree from the Colorado 
School of Mines, class of 1961, and a 
Master of Science in Engineering de
gree from Arizona State University, 
1966. 

Lt. Shaffer Wins Wings, 
Assigned to Marine Base 

I IEUTENANT MARK E . SHAFF-
J ER, Geo. E . 1966 & M . Sc. 1969, 

son of Mrs. Joan A. Shaffer, 1076 Fra
ser St., Aurora, Colo., has been award
ed his silver pilot wings upon gradua
tion at Webb AFB, Tex, 

Kiersch 

Lieutenant Shaffer is being assigned 
to the U.S. Marine Corps Air Station 
at Yuma, Ariz,, for flying duty on the 
F-4 Phantom fighter bomber. 

A 1962 graduate of Aurora Central 
High School, he received Geop. E . and 
M.Sc, degrees from Colorado School of 
Mines, where he was a member of 
Beta Theta P i fratemity. 

Dr. Kiersch Elected Director 
Of Sierra Del Oro, Inc. 

DR. GEORGE A. KIERSCH, Geol. 
E . 1942, was recently elected to 

the Board of Directors of Sierra Del 
Oro, Inc., a publicly owned mining 
holdmg company in Phoenix, Ariz, 
Dr, Kiersch of Ithaca, N . Y. , is pres
ently professor of Geology at Cornell 
University, a Fellow for the National 
Science Foundation, and an Arizona 
Registered Geological Engineer. Dr. 
Kiersch received his B.S. in Geologi
cal Engineering from the Colorado 
School of Mines in 1942, and earned 
his PhD in Geology at the University 
of Arizona in 1947. He has also com
pleted special studies at the Univer
sity of Vienna and elsewhere in Eu
rope. 

In his capacity as a consultant, Dr. 
Kiersch has worked as a geologist for 
the Intemationai Boundary and Water 
Commission, and the U. S. Corps of 
Engineers; since 1938 he has served 
as geological consultant for some 50 
p r i v a t e companies, governmental 
agencies and legal firms. He is ac
tive in various technical and profes
sional societies and has received 
numerous special awards. 

Lt. Schulte Awarded Pilot Wings 
Upon Graduation at Craig AFB 

I I E U T E N A N T F R E D C . 
J SCHULTE, E .M, 1968, son of 

Mr. and Mrs. Fred L. Schulte, 2101 
22nd Ave,, Greeley, Colo., has been 
awarded U . S. Air Force silver pilot 
wings upon graduation at Craig AFB, 
Selma, Ala. 

Second Lt. Schulte was commis
sioned in 1969 upon graduation from 
Officer Training School, Lackland 
AFB, Texas. 

A 1964 graduate of College High 
School, he received his degree in 

Schulte Templeton 

Mining Engineering in 1968 from Colo
rado School of Mines. The Lieutenant 
is a member of Beta Theta P i frater
nity. 

His wife, Mary, is the daughter of 
Dr. and Mrs. Martin S. Bechtel, 2455 
22nd Ave., Greeley. 

Templeton Elevated to President 
Of WCP 8 ORA on July 14 

PHILIP C. TEMPLETON, P .E. 
1937, assistant plant manager, Los 

Angeles Refinery, Texaco, Inc., was 
elevated to the office of president of 
Western Gas Processors & Oil Refin
ers Assn. by the Board of Directors 
at its annual electoral meeting on 
July 14. 

Phil was elected as vice president 
in the regular election held in June, 
and comes to the office of president 
weU qualified to discharge its respon
sibilities. He has been a member of 
the Board of Directors since 1965, and 
a member of the Executive Commit
tee for the past three years. Previ
ously, his committee experience in-
eluded those of membersiiip, pro
gram, fall meeting and finance 
budget. 

The new president is a native of 
Fowler, Colo., and a graduated of the 
Colorado School of Mines with a de
gree in Petroleum Engineering. His 
graduate work was taken at Purdue 
University, where he received an 
MSE in 1940. After two years with 
Texaco with the old Indian Refin
ing Co,, the U . S. Army Corps of En
gineering claimed his services in the 
European Theater of Operations un
til 1945. He was discharged as a ma
jor, after being a graduate of the 
Command and General Staff School, 
and the recipient of the Bronze Star. 

Phil Templeton is a registered pro
fessional engineer, a member of 
Sigma Phi Epsilon fraternity, and a 
past president of the Toastmasters. 
He lives with his wife Betsy and their 
two sons, David and Larry, in Buena 
Park, Calif. 

Capital punishment is when the 
government taxes you to get capital 
so that it can go into business in com
petition with you, and then taxes the-
profits on your business in order to 
pay its losses. 
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106 S. Parkway Road 
AUentown, Pa. 18104 

Oct. 4, 1970 
Dear WendeU: 

My only Unk with CSM—The Mines 
Magazine — has been severed since 
our last move. Help! 

The new address is shown above 
and my old address was 1028 Linden 
Drive, Lafayette, Indiana 47905. 

In August I received a Master's de
gree from the Krannert School of In
dustrial Administration at Pmrdue 
University. I am now with Air Prod
ucts and Chemicals, Inc, I have a 
marketing position within the Ma
terial Sciences Division where the 
naime of the game is a market ori
ented systems approach to the busi
ness of material joining. 

Thanks! 
Sincerely, 
James R. Thompson, Met, E.'66 

;i; * ^ 

Oct. 16, 1970 
Mr. C. K. VUand, 
Taylor and Canon Streets, 
Bodega Bay, CaUf. 94923 
Dear Mr. VUand: 

Please accept my congratulations 
on your most excellent article, "Un
leaded GasoUne and Smog-Free Autos 
~ How and Why," whcih appeared 
in the August 1970 issue of The Mines 
Magazine. 

Your analysis of this complex sub
ject is comprehensive and weU docu
mented, and it makes the subject 
easily comprehensible and interesting 
to people who might otherwise find it 
difficult to understand because of its 
technical aspects. A number of peo
ple in Falconbridge have expressed 
this opinion. 

With kind regards 
Yours sincerely, 
Falconbridge Nickel Mines Ltd. 
1. M . Simmons, 
Manager, Market Research 

IMS:pc 
cc: Mr. K. Kaanta, Editor 

The Mines Magazine 

INTERNATIONAL 

NUCLEAR CORP. 

308 Lincoln Tower Bldg. 

Denver, Colo. 80203 

Calgary , Billings, 
Denvor, Casper, 
Oklahoma Ci ty , 

Houston 

F. T. " T o m " Ise, '56 
J . H . "Pe te" 
Petenen, '57 

John R. " J a c k " 
McMinn , '42 

Fred G . Van Matre, 
•u 

J e f f J . W o o d . '54^ 
Robt. J . Uckus, '58 

Super concentrates 
in one step 
from raw ores and wastes 

Following liberation grinding, Jones Process 
High Intensity Wet Magnetic Separation provides up 
to 99% recovery of concentrates under commercial 
operating conditions. Capacities are high; operation is 
economical, simple and automatic. 

Most minerals are subject to this process including 
taconite, oxides, sulfides, carbonates, silicates, etc. 
Each installation must be designed to the conditions 
encountered. Stearns-Roger has the technical 
capability and the facilities. Let us demonstrate the 
advantages of the Jones Process for your situation. 

DENVER 
HOUSTON Stearns-Roger 

P.O- BOX 5S88 / DENVER, COLORADO 80217 Te l . (303) 758-1122 

In C a n s d a jS tearns-Foger Canada Ltd., CALGARY-SASKATOON 
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IBM GIVES CSM $2,000 UNRESTRICTED GRANT. Dr. Guy T. McBride, Jr., lleii), 
CSM president, accepts a $2,000 check -from Jim Dyer, sales representative of IBM 
Corp. The check was donated under IBM's program of continuing professional education, 
where supplementation of CSM's course cosfs are covered, in appreciation for the 
courses received from CSM by IBM employees. 

''nternational Day on Campus 

Fellowships 
Are Awardec, 
GRADUATE fellowships f o r the 

1970-71 academic year have been 
awarded to the following students; 
David L. Francis (Mathematics; 
B o e t t c h e r Foundation, $2,649.96); 
Catherine A. King (Geophysics; Cities 
Service Oil Co., $1,699.92); Lawrence 
H. Kumanoto (Geophysics, Mobil Oil 
Corp., $3,000); John T. Jones (Geo
physics, Texaco Oil Co., $3,000); 
James C r a i g Williamson, (Metal
lurgical Engineering, ASARCO Foun
dation, $1,237.50); Jim Foy Lemons, 
Jr. (Metallurgical Engineermg, St. 
Joseph Lead Co., $2,700); Bruce A. 
Coffins (Geology, GuM Oil Corp., 
$2,499.93); Stanley M. Howard (Metal
lurgy, Inland Steel-Ryerson Foimda
tion, $1,000, 1970 fall semester); Wil
liam F . Martin, Jr. (Metallurgy, Ken
necott Copper Corp., $1,000); Arthur 
J. Pansze (Geology, ASARCO Foun
dation, $2,399.94). 

Colorado School of Mines was 
founded m 1874. The school through 
a continuing appraisal of the world's 
accelerating material progress, pop
ulation growth, and social and cultural 
changes, has emerged as the nation's 
leading institute devoted to mineral-
resource education. 

Bachelor, Master and Doctorate de
grees are offered through CSM's nine 
major departments involving chem
ical and petroleum refining engineer
ing, chemistry, geology, geophysical 
engineering, mathematics, metallur
gical engineering, mining engineer
ing, petroleum engineering, and 
physics. In addition, a masters pro
gram has been developed within the 
newest department of mineral-eco
nomics. 

Mobil Foundation 
Grant for Geology 

Dr. Harry C. Kent, head of Colo
rado School of Mines Geology Depart
ment, has announced the grant of 
$750 to the department from the Mobil 
Foundation Incorporated. The grant 
was awarded through the request of 
the Mobil Producing Scholarship, and 
Fellowship Committee, and is un
restricted for use during the 1970-71 
academic year. 

The award is in accordance with 
Mobil's practice of malting depart
mental grants rather than scholar
ships for students. MobU feels that 
the faculty is in the best position to 
determine the most effective use of 
the funds. Therefore the grant will be 
allocated for charitable, educational 
or scientific purposes. 

INTERNATIONAL DAY festivities, 
based upon the theme "Toward 

Better Understanding" w e r e held 
Saturday, Oct. 24, on the Colorado 
School of Mines campus. Al l activities 
open to the public were held within 
the Ben H. Parker Student Center and 
Berthoud HaU, each located at 16th 
and Maple Streets in Golden. 

The exhibits opened at 10:00 a.m. 
and represented several parts of our 
world including, the Arab countiies. 
Hong Kong, India, Japan, Latin 
America, Sweden, Israel and others. 

Numerous other activities during 
the day supplemented the exhibits: 
beginning at 12:30 p.m, color movies 
of Colombia, Hong Kong, France, 
CJermany, and other foreign countries 
were shown continuously in Room 
154 of Berthoud Hall. The afternoon 
program began at 2 p.m. with open
ing remarks by David V, Dunklee, 
state chairman of the United Na
tions Week Committee of Colorado, 
and the reading of the United Na
tions Proclamation by CSM Prof. WU
liam J . Chapitis. The afternoon pro
gram continued with the crowning of 
the International Day Queen, Latin 
American and Japanese folk dances, 
and a Taekewonda (Karate) exhibit. 

Starting at 3 p.m. a fashion show of 
international attire began foUowed by 
the Fantasia Mexicana dancers and 
prizes awarded to the best exhibits 
and fashions. 

AU of the program committee mem
bers and faculty sponsors were rec
ognized along with honored guests at 
the Annual International Day Dimier 
Dance at the Applewood Inn. This 

year's faculty sponsors were Dr. and 
Mrs. Austin Brown, Dr. and Mrs. 
Robert Carpenter, and Dr, and Mrs. 
Thomas WUdman. Special guests were 
Dr. and Mrs. Frank M, Lawson, a 
visiting professor from AustraUa, and 
Dr. Miloje lUc, a visiting professor 
from Yugoslavia. 

The dinner dance began at 6:30 
p.m., at the Applewood Inn located at 
14001 West 32nd Ave. Dr. Ved Nanda, 
professor of International Law at the 
University of Denver, was the dinner 
speaker. Starting at 9 p.m. the semi-
formal dance began with music fur
nished by the Applewood trio. 

During the intermission a presenta
tion of gifts and thanks was expressed 
by Takashi Ohya, president of the In
ternational CouncU, to the participat
ing members of this year's program 
committee. Members honored were 
Alfred P. Wu, general chairman from 
Hong Kong; Takashi Ohya, president 
from Japan; Nayan Lavingia, vice 
president from India; Sung, Szu-Ming, 
secretary from Hong Kong; Douglas 
Brown, treasurer from the United 
States; and AUonso BaUon, social 
chairman from Peru. 

SCIENTIFIC C O M P U T E R 
APPLICATIONS. INC. 

2310 4th Nationol Bldg. 
Tulsa, Okla. 74119 

—Petroleum-Oriented Program Library 
—Software Development 
—System Analysis and Design 
—Operations Research 

Richard B. Banks, '53 
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'i^hillips Grant 
Made to Mines 
A $1,500 grant from the Profes

sional Development Fund of the 
PhiUips Petroleum Co. was received 
recently by Dr. Truman H. Kuhn, vice 
president of Administrative Affairs, 
and wiU be aUocated to the foUowing 
CSM departments on campus; Chemi
cal and Petroleum Refining Engi
neering, Petroleum Engineering, Ge
ology, Geophysics, Mathematics, and 
Physics, 

The PhilUps fund supports and en
courages professional growth and de
veiopment of students and faculty in 
engineering, the physical sciences, 
business administration and related 
fields of study that are of critical 
importance to the petroleum and 
petrochemical industries. 

Presentation of the grant, for the 
1970-71 academic year, was made by 
James P. Jones, director of PhilUps' 
Recruitment and Placement Em
ployee Relations Dept. 

Oredigger Footbal, 
Team Loses Games 
Sets New Records 

CSM lost its first game to Montana 
Tech 26-21 foUowing a solid lead 

through the game until the fourth 
quarter and a Tech TD broke the 21-19 
CSM Oredigger lead. The second non-
conference game against the Univer
sity of Northern Colorado at Greeley 
left the Miners 0-2 for the season, but 
not untU the UNC Bears' broke a CSM 
28-21 lead in the third quarter. Mines 
feU in the UNC game 68-34. 

CSM has dropped games to Mon
tana Tech (21-26), University of North
ern Colorado (34-68), Westminster Col
lege (38-52), and Southern Utah State 
(10-45). Southern Utah has losses to 
University of Nevada, Las Vegas, and 
CaUfornia State, FuUerton. Southern 
Utah's only win came against West
ern State in their first conference 
game of the season. Southern Utah 
overcame Western State 24-14 whUe 
the Orediggers feU to Westminster 
52-38. 

Although the Orediggers have not 
been able to win a game, they con
tinue to set new school records. 

Against Westminster, Mike Collodi 
broke the following team records: 
most receptions in one game (10), 
most points in one game (18), most 
touchdowns in one game (3), and 
most yards on receptions (310). Den
nis Ulrich, senior quarterback, set a 
new record for the total offensive 
yards in one game (400), Mines broke 
one more record for the most passing 
yards in one game (383), 

AR Foundation 
Donates *b,LlUU 
A CHECK for $6,000 from the At-

, lantic Richfield Foundation for 
the 1970-71 academic year was re
ceived recently by the Colorado School 
of Mines. 

This grant wUl be divided among 
four of CSM's 11 departments as fol
lows; Geophysics $1,000; Petroleum 
Engineering $2,000; Mining Engineer
ing $1,000; and Chemical and Petrol
eum Refining Engineering $2,000. 

.970 Registration 
Up by 3.4 Percent 
COLORADO School of Mines regis

tration for 1970 has increased 
over-aU by 3.4 per cent from 1,670 
students in 1969 to 1,727 students for 
the 1970 academic year. 

This year CSM has a total of 365 
seniors, 261 juniors, 305 sophomores, 
and 375 freshmen for a total of 1,306 
compared with 1,317 for 1969. 

The major increase in enroUment 
is within the graduate school. There 
is a 28.9 per cent increase in fuU-time 
graduate students from 197 in 1969 
to 254 this year; and a 16.5 per cent 
increase in part-time graduate stu
dents from 127 in 1969 to 148 for the 
academic year. 

The major decrease was 34.4 per 
cent which occurred with the regis
tered part-time undergraduate stu
dents. A decrease of 10 students re
sulted from 29 in 1969 to 19 for this 
year. 

Harry McNeil. 
Scholarship 
STEARNS-ROGER Corp. granted 

for the second year to Colorado 
School of Mines student Walter F. 
Malone, III, the "Harry L. McNeUI 
Scholarship" for the 1970-71 academic 
year. The continuation of this $1,000 
scholarship was announced by Don
ald Provost, president of Stearns-Rog
er, and was presented to CSM Presi
dent Guy T. McBride, Jr., by Larry 
Fisher, advertising director of the 
Denver based firm. 

Malone, is the son of Mr. and Mrs. 
Walter F. Malone, 228 Nortii lOtii, 
MontebeUo, Calif. An active student 
of the CSM MetaUurgy Department, 
Malone is now in his second year of 
study. 

Harry L . McNeiU is a 1924 grad
uate of the Colorado School of Mines, 
winner of a Distinguished Achieve
ment Medal awarded by CSM in 1961, 
and is presenUy executive vice presi
dent of Stearns-Roger Corp. 

LARRY FISHER, advertising director 
for Stearns-Roger Corp. [ left) presents 
to Dr. Guy T. McBride, Jr., CSM presi
dent, a scholarship check for $1,000 to 
be offered for the second year through 
CSM as the "Harry L. McNeill Scholar
ship." 

Choquette 
Awarded $750 
Scholarship 
ST E F A N P. CHOQUETTE, a senior 

at the Colorado School of Mines 
majoring in Petroleum Engineering, 
has been awarded a $750 scholarship 
from Petroleum Equipment Suppliers 
Assn, Choquette, whose home is in 
Denver, Colo., was one of three PESA 
National Scholarship winners an
nounced for 1970-71. 

The three winners were selected 
from outstanding petroleum engineer
ing students throughout the nation. 
The other winners are students at 
Texas A & I and the Montana College 
of Mineral Science and Technology. 

Choquette maintains a 3.58 grade 
average, is chairman of the coUege 
Homecoming Parade Committee and 
College Union Advisory Board. He 
serves as secretary of Scabbard and 
Blade and is president of the campus 
chapter of the Society of Petroleum 
Engineers. 

Winners are selected on the basis 
of scholarship, participation in extra
curricular activities and financial 
need. The selection committee is 
made up of PESA members, mem
bers of SPE and the dean of a school 
of petroleum engineering. 

Albert C . Harding. '37 

Partner, Biack Hills Bentonite Co. 

Casper, Wyoming 

Box I, Mills, Wyoming 
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Section news should be in the 
Alumni Off ice by the 20th of the 
Month preceding Publication. 

SECTION 

Alabama 
Birmingiiam 

Alaslca 
Anchorage 

Arizona 
Arizona 

California 
Bay Cities 

Santa Ciara Valley 

Sacramento 

San Joaquin Valley 

Southern California 

Colorado 
Denver 

Grand Junction 

District of Columbia 
Wasiiington 

IlllnoiB 
Great Lakes 

Kansas 
Wichita 

Louisiana 
New Orleans 

Lafayette 

Minnesota 
Iron Ore Range 

Missouri 
St. Louis 

Montana 
Butle 

Nevada 
Northern Nevada 

New Mexico 
Carlsbad 

Four Comers 

New York 
New York 

Ohio 
Central Ohio 

Cleveland 

Oklahoma 
Bartiesville 

Oklahoma City 

Tulsa 

Oregon 
Lower Columbia 
River Basin 

Pennsylvania 
Eastern Fennsylvania 

Pennsylvania- Ohio 

Texas 
Coastal Bend 

E l Paso 

PRESIDENT 

Guerdon E . Jackson, '52 

Carl Foget. '61 

Gail Penfield. '56 

R. A. Ganong, '47 

Bob Snyder, '67 

A. E . "Ted" Seep, Jr., 

Robert F . Barney, '35 

A. A. Wyner, '25 

C. R. Fitch, '49 
7915 Exchange Ave. 
Chicago 17. IU. 

Francis Page. '33 

Charles Tyler, '53 

John J . Wallace, '51 

Paul Shanklin, '49 

John M . SulQe. '42 
Continental Dr, Butte 

Paul V. Fillo, '40 

John IVIagraw, '53 

Lou Amick, '50 

Robt. B. Kennedy, '3 

Harold M . Knudsen, '59 

Bill Frederick, '56 

E d Johnson, '49 
844 First Nat'l Bldg. 

Todd C . Storer, '47 

Michael DiLembo, '5S 

Samuel Hochberger, '4S 

Vincent G. Gioia, '56 

Ray Gouett, '52 

Peter A. DeSantls, '51 

Ronald E . Diederieh. '57 

VICE-PRESIDENT 

W. E . Saegart, '53 

Dave Strandburg. '61 

Marsh Chapman, '38 

Hal Kellogg, '55 

Roy C. Kirkman, '66 

Louis DeGoes, '41 

Joseph L . DuBois. '50 

Edward J . Gibbon, 

H. R. Fitzpatrick, '36 

Al Loleit, '50 

Board of Governors; 
Ralph Hennebach, '41 
C. D. Michaelson, '32 
C. Bellm, '34 
R. B. Kennedy. '38 

Theodore Solim, '53 

Charles Strong, '58 

D. H . Griswold. '30 

Arthur Most. Jr.. '38 
1345 Woodland Cr. 
Bethlehem 

Charles R. Russell, 
'54 

William F . Dukes 
'50 

Edward B. Reynolds 
•66 

SECRETARY-TREASURER 

Wm. Haynes, '54 

Ken Clodfelter, '51 
2402 E . 49th Ave. 
Anchorage, Alaska 99502 

James D, Sell, '55 
2762 W. HoUaday St. 
Tucson, Ariz. 85700 

Tom Aude, '62 
54 Woodford Drive 
Moraga. Calif. 94556 

Stanley Y. Ogawa, '53 

F . B. Sweeney, '57 
6619 Auburn Blvd., Citrus Heights 

B. A, Ellison, '61 
Bob Governski, '64 <Sec.) 

Phone: 213 — 349-4155 
Clark WoUenwoeber. '63 

Jack Dressel. '50 

Robert P. Moston. '58 
1359 Bunting Ave. 

Hal Cronin, '26 
106 Buxton Dr. 
Falis Church, Va. 2204O 

James DaMels. '51 
307 Schweitcer Bldg,, Wichita. Kans. 
A M 5-0614. 

Monte Richard, '60 
Pan American Petr, Corp, 
P.O Box 50879 
New Orleans, La, 70150 

Stephen D. Chesebro, '64 
P. O. Box 51345 
Lafayette. La. 70501. 

E . W. Markwardt, '32 
104 B. Monroe St. 
O'Fallon, HI. 62269 

James H. Br i^ t , '52 
1450 E . 2nd St. 
Reno, Nev. 89502 

N. E . Maxwell, Jr., '41 
405 S. Church St. Aztec, N.M. 874:10 

E . T. Benson, '33 
1175 Broadway. New York, N. Y, 

Raymond M . Schatz. '35 
Battelle Memorial Institute Columbus 

Robert Feige, '66 
9 WW—Frank Phillips Bidg. 

Jerry McLeod, '57 
1708 East BOth PI, 
Tulsa, Okla. 74105 

Wendell Cloepfil. '62 

David P. Rihl, '58 
Dravo Corp., Pittsburgh and 
Terrace Rd,, Carnegie. Pa. 15108 

Irwin M . Glasser, '43 
Humble Oil & Regining Co. 
Corpus Christi, Tex. 78401 

L. G. Truby, '48 
4320 O'Keefe Dr. 
EI Paso, Texas 79902 

TIME AND PLACE OF MEETING 

On call of the president. 

Annual Meeting, Dec. 7, 1970, Western 
Motel, Tucson. 

Meetings held on call of the Secre
tary. 

Nikolas Restaurant, 1449 W. Sunset, 
Los Angeles, 2nd Thursday of each 
month. 

Luncheon meeting held third .Tuesday 
ot each month, Denver Press Club, 
1330 Glenarm PI. 

Regular meeting at noon, second Tues
day of each month at the Shrine 
Temple, 1315 K St. N.W. 

Meetings called hy secretary. Contact 
secretary for date of next meeting. 

Regular luncheon meetings — last 
Wednesday of the odd-numbered 
month except July. 

Regular luncheon meetings at La
fayette Petroleum Club on fourth 
Thursday ot each month. 

Meetings held four times per year at 
call of the Secretary. 

Special meeting at the call of tho 
president. 

Meetings on call every month or six 
weeks from September to May, usu
ally at Uptown Mining Club, 49th 
and Park Ave. 

Meetings held on call of president 

Regular meetings heid every Tuesday 
at noon, YWCA, 411 S. Johnston St. 

Regular meeting held at call of the 
president. 

Meetings held at call of the president. 

On call ot the president. 

Meetings held first Wednesday of each 
month (noon). Cafe "B," Golden 
Triangle YMCA. 4th and Wood Sts., 
Fittsburgh. 

Luncheon Meeting — First Wednesday 
of each month at the Petroleum 
Club. 

Meetings heid on last Wednesdays 
of January. March and May. Special 
meetings on call. 

Luncheon meetings held at 12 noon 
on first Thursday of each month at 
White Horse Cellar, 1211 Fannhi St. 

84 Affend C S M Alumni 
Breakfast During AMC 
Convenfion in Denver 
r r i H E Annual American Mining Con-
X gress Convention was held in 

Denver Sept. 29-30, 1970. On Tuesday, 
Sept. 29, the traditional Mines Break
fast was held at the Denver Hilton 
Hotel. More than 84 Alumni and 
guests attended, but it seems in re
viewing the list of names that only 77 
were recorded. If your name was 
missed, we are sorry and would be 
pleased to include it as a separate 
item. 

For my own point of view, the dif
ficulty with these breakfasts is the 
mechanical problem of gettmg every
body seated and having them properly 
served. As a result I fail to see many 
of those people that I would like to 
have seen. After reviewing the list 
this time, the number seems to be 
larger than usual. 

It is only with the supporl: of the 
Mines Alumni that we can continue 
the traditional Mines breakfast at 
the Society of Mining Engineers Con
vention as well as at the American 
Mining Congress. 

Those who attended the breakfast 
were privileged to hear Dr. Guy T. 
McBride, Jr., president of the Colo
rado School of Mines, stress a few 
of his ideas that have developed in 
the short period since he has been on 
the campus. 

MORE THAN 84 ALUMNi AND GUESTS attended the tradition Mines Breakfast 
held Sept. 29 during the American Mining Congress Convention at the Denver Hilton. 

CLASS '35 
Albert M. Keenan 

CLASS '36 
Glen T. Horlbeck, Jack McK Pardee, George 

and Frances Wunder. 
CLASS '37 

Albert C. Harding, W. D. Jeffries. 
CLASS '39 

WiUiam Anderson, Robert W. Brown, Bill Sparr. 
CLASS '40 

Charles S. Burris 
(Continued on Page 50) 

Those attending the breakfast were: 
CLASS '07 

Warren Prosser 
CLASS '11 

Kenneth H, Matheson 
CLASS '26 

Norma and Doleta Whitmore 
CLASS '27 

C E . Fertig 
CLASS '34 

C.W. Gustafson, Bob Sayre, Dave Squibb 

SECTION PRESIDENT VICE-PRESIDENT SECRETAHY-TREASUHER TIME AND PLACE OF MEETING 
Permian Basin Hal BaUew. '51 Harry B. Hhikle, '59 Al Wynn, '65 

4313 Princeton, Midland, Tex. 79701 
Meetings held in Jan., Mar., May, 

Sept.. and Dec. 
Dallas-Ft. Worth Harold E . Potter, '27 Dewey D. Bowling, 

'49 
Peter A. MacQueen. '50 

P.O. Box 2DS0 
Ft. Worth, Texas 76101 

Meeting held on caU of president. 

South Texas WflUara A. Conley, '19 
1515 Haskins Rd. 
San Antonio 

Meetings held at 7 p.m. on first Thur»-
day of February. May August, No
vember at Old Town Inn, 4U Sth 
St.. San Antonio. 

Utah 
Four Corners See N.M. for officers 

Salt Lake City John Weber. '66 Gregory H. Hoyl, '68 
1356 Kennecott Bidg, 
Salt Lake City. Utah 84111 

Four meetings annuaUy on dates set 
by officers. 

Washfngton 
Pacific Northwest 

Richard 0. Barnes, '55 Robert R. Cederstrom, '60 
11011 N.E. 9th St. 
Believue, Wash. 9B004 

Eastern Washington Arden Bement, '54 Meetings on call of president. 

Wyoming 
Central Wyoming 

George S. Rogers, '59 
3209 Aspen Drive 
Casper, Wyo. 82601 

Canada 
Calgary 

Richard C. Siegfried, '50 
Canadian Superior Oil 
Ltd. 
703 6th Ave,. Calgary 
Tel.: 267-4110 Local 429 

Calgary Section meets for a nomi 
luncheon on tbe 3rd M<Hiday ot 
Sept., Nov.. Jan., Mar., May—at Cal
gary Petroleum Club. Visithig alum
ni invited to attend. 

Franc* Resident or visiting alumnt may contact Bernard Turpin, '60, 33Rue de la Tourelie, 92-Boulogne, France. 

Libya R. E . Palmer, '61, Corresponding Secretary, c/o American Overseas Petroleum, P. 0, Box 693, Tripoh, Libya. 

Pern MarUa Obradovic, '53 Meet i i^ first Friday of each month 
(Aprii thru December), 12:30 p.m.. 
Hotel CriUon. Other meetings cm call 

Philippines 
Baguio Francisco Joaquin, '26 
Manila J . R. EujkendaU, 41 Jesus Jalondoni, '40 M. E. Natividad, '40 

c/o Northern Motors 
United Nations Ave., Manila 

Meetings held at noon, second Tues
day of each monOi. 

Puerto Rico Resident or visiting alumni may contact L . L. Hagemann. '60, Apt. 17, E l Monte Apartments, Avenida Munoz Rivera, Hato Rey, 
Puerto Rico, 

Turkey 
Ankara 

Alumni visiting TuAey contact Ferhan Sanlav. '49, Turkiye Pettrolleri A. O. Sakarya Caddesi 24, Ankara. Telephone 23144. 

Venezuela 
Caracas Z. s&ocevle, '57 Jean PasquaU. '80 | 

Ian Achong, '58 
Cia. Shell de Venezuela | 
Aptdo. 809, Caracas 
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(Continued from Page 49) 
CLASS '41 

Robert P. Comstocic, Ralph Hennebaclc, E . J 
Mayhew, Walter L . Patty. 

CLASS '42 
Harold Harrah, George A. Kiersch, Lee Scott, 

CLASS '43 
Ralph K. Poster, Bob Greider, Eugene F . 

Klein, Robert E . Lintner. 
CLASS '46 

A.H, Patten 
CLASS '47 

Dick Nelson, Frank Seeton. 
CLASS '48 

Ken Nickerson, Jolm Howbert, James Quinn, 
Dick Stewart, Lee Travis. 

CLASS '49 
Joe T. and Martha Robison. H. J . McGarr 

CIASS '50 
Bill Bessinger 

CLASS '51 
Ralph Scott 

CLASS '52 
David R, Cole, W,H. Johnson, Clem Lehnertz, 

Stu Merwin, Mr. and Mrs. Ira McKeever, Jim 
Ogg. Eugene D. Smith, Bob Turley, Tom Young, 

CLASS '53 
J . Paul Bhigel, Kelsey Boltz, John L Neff, 

James Shore. 

Just o f f 

t h e " S f r / p " 

NEVADA 

55 MODERN AIR-CONDITIONEO 

ROOMS AND SUITES (SOME 

KITCHENEFTES) WITH RADIO/TV, 

ELECTRIC HEAT • LARGE SWIM

MING POOL AND PATIO • COFFEE 

SHOP • WALKING DISTANCE TO 

STRIP • ENTERTAINMENT AND 

CASINOS • AMPLE 

FREE PARKING • 

TRUCKERS WELCOME 

• FAMILY RATES • 

OPEN YEAR 'ROUND. 

TELE: (702) 384-1937 

motol 
1600 South Main Street 

(U.S. 91 and 466) 
Las Vegas, Nevada 89104 

CLASS '54 
Bill Baumann, Neal Harr, Stewart Towle, 

CLASS '57 
Robert W. Dalton 

CLASS '58 
Don Rathburn 

CLASS '59 
Jim link, Jim Swaisgood. 

CLASS '61 
Wiiiiam A. Price, Gordon H, Van Sickle. 

CLASS '62 
Tom Augustine 

CLASS '63 
Dan McFadden, Dyke Howell, John W, Peters, 

Joe Stano. 
CLASS '64 

Frank Buturia 
GUESTS 

Dr James Boyd '32, Dr. A. W. Schlechten, 
James W. Wilcock. Dr. Guy T. McBride, Jr., 
Humbert Cozza, Dr. Truman H. Kuhn, F , J . 
Griesemer, James E . Quinn '43, Jack Zwanlen. 

Houston Section Meeting 
Prior to tlie sliort notice from this 

office, Ray Kerr was able to gather 
nine of the stalwart miners for a 
small dinner meeting in Houston on 
the evemng of Sept. 23. The group 
was small enough to resemble a good 
old-style bull session rather than a 
formal meeting. I am sure that those 
who were there enjoyed the meeting, 
and it is hoped that we may have 
more of this land. Attending the meet-

Mill 

Design 

& 

Consfruction 

O. W. WALVOORD, INC. 

2105 E. VIRGINIA AVE. 

DENVER, COLORADO 80209 

303-744-i334 

SHAFTS UNDERGROUND CONSTRUCTION 

F R O N T I E R 

C O N S T R U C T O R S 

I N C . 

TUNNELS 

Dan McFadden '63-

EXPLORATION 

^en * co ' 

-Dyke Howeli '63—Al Cerny '63—Gene Colvard '64 
P.O. Box 146 

Evergreen, Colorado 80439 
303-674-4272 STRUCTURES 

ing were Ray Kerr '36, Bob Everett 
'43, Wm. E . "B iU" Strain '38, Frank 
R. Moulton, Jr. '51, W. Bruce Barbour 
'37, Jim Ballard '25, Bil l Burpeau '53, 
Ron Diederieh '57, Ed Reynolds '66. 

Altantic Richfield 23 
Bank of Montreal 6 
Basic Earth Science Systems 31 
Beflilchem Steel 19 
Boyles Bros. 9 
Bullock Engineering 37 
Dames & Moore - 13 
Denver Bcfulpment 28 
Earth Sciences 37 
Ensign-Bickford - 32 
Fronlier Constructors - 50 
General Electric 11 
Geological PubUshing 31 
Hazen Research 38 
Heron Engineering 37 
Intemationai Nickel 26-27 
L & M Radiator 4 
Mobile DrilUng - 29 
Monte Carlo Motel 50 
Pan American Petroleum 2 
Patten Engineering 29 
Professional Cards 9. 25, 34, 41, 

45. 47. 50 
Scientific Computer AppUcations -- 46 
Sleams-Roger - 45 
Terrametrics 41 
Tropicana Hotel _ - - 9 
United Banks of Colorado 51 
Union Carbide 21 
Walvoord, O. W. - 50 
Western Electric 15 
WUflcy and Sons 52 

Auto-Tronix Universal Co. 

Fred Nagel, '40 
Robert McPhee, '42 

Consuliing Engineers 

Computer Systems/Programming 

444 Sherman Street 

Denver. Colo. 80203 

Phone: 744-3381 

Edward J . Johnson, '49 

Petroleum Geology 

Room 300 

3535 N.W. 58th Street 

943-8536, Office; 721-5353, Home 

Oklahoma City, Okla. 

Edward P. Jucevic, '60 
Consulting Mining and 

Metallurgical Engineer 

Mining Investment Evaluation 

Mineral Exploration — Mill Design 

P. O. Box 8077, University Station 

Reno. Nevada 89507 

702—322-7765 
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Eight of Colorado's finest banks, 

located in the state's largest population centers, 

have recently come together to form 

the largest financial institution in Colorado, 

offering uni^e business advantages to firms 

and individuals doing business in the state, 

and unique financial opportunities 

to anyone anywhere. 

United Bank of Aurora/formerly First Bank of Aurora 
United Bank of Boulder/formerly Mercantile Bank & Trust Co. 
United Bank of Denver*/ fornaerly Denver U. S. National Bank 

United Bank of Fort Col l ins*/ formerly Poudre Valley National Bank 
United Bank of Greeley/formerly Weld County Bank 

United Bank of Lakewood*/formerly Villa National Bank 
United Bank of Littleton /formerly Arapahoe Valley Bank 
United Bank of Pueblo/formerly Arkansas Valiey Bank 

U n i t e d B a n k s o f C o l o r a d o 

Full Ssrvlce Banks ^National Association 

THE MINES MAGAZINE • NOVEMBER, 1970 51 



•Of 

So/e Licensees and Manufacturers 

J AUSTRALIA I CAItADA ^ 
I A. R. Wiltloy (AUst.) Pty. Llit.. | Wilfleynt Canaila 

: l P.O. BDX-2B7 • , . • |Ontario - ; . ; 
jj Wentworthville. N.S.W. i 
^ Australia. 2145 1 

ENGLAND 
Dorr-Ollver Co:, ltd. 
Norlolk Hodse 
Wellesley Road ^ 
Eroyilijii. Surrey 
England , , , 

FRANCE : 
Dorr-Glim. S.a.R.L. 
S. Rue Bellirtr 
Paris 1fle, Frflnce 

IMDIA I 
. Dorr-Oliuer. Lid; | 
"Dorr-Olivor House''! 
Link Road; ChahBla. . | 
Andheri (East) I 
Bomtiay-69AS. India i 

MEXICO 
Williey Latino ameri cans S.A. 
de C.V. 
Apartado Postal #59S 
Naucalpan de Juaiui 
EdD. de Mexico, MeKtco 

NETHERLANDS 
Don-Oliver, NV , 

. 153 Apoilolaan . 
i P.O. Box:7lBS 
[ Amsterdam 9. 
, Netherlands , 

SOUTH AFRICA : : 
Edw. L. Bateman. (Pty,), Ltd^ 
34 Amesholl Slreef, ' , , 
Braamlonfflin, " 

i Johannesburg.South Africa,, 
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