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PREFACE

The oral history series on Western Mining in the Twentieth Century
documents the lives of leaders in mining, metallurgy, geology, education
in the earth and materials sciences, mining law, and the pertinent
government bodies. The field includes metal, non-metal, and industrial
minerals, but not petroleum.

Mining has changed greatly in this century: in the technology and
technical education; in the organization of corporations; in the
perception of the national strategic importance of minerals; in the
labor movement; and in consideration of health and environmental effects
of mining. :

The idea of an oral history series to document these developments
in twentieth century mining had been on the drawing board of the
Regional Oral History Office for more than twenty years. The project
finally got underway on January 25, 1986, when Mrs. Willa Baum, Mr. and
Mrs. Philip Bradley, Professor and Mrs. Douglas Fuerstenau, Mr. and
Mrs. Clifford Heimbucher, Mrs. Donald MclLaughlin, and Mr. and Mrs.
Langan Swent met at the Swent home to plan the project, and Professor
Fuerstenau agreed to serve as Principal Investigator.

An advisory committee was selected which included representatives
from the materials science and mineral engineering faculty and a
professor of the history of science at the University of California at
Berkeley; a professor emeritus of history from the California Institute
of Technology; and executives of mining companies.

We note with much regret the death of two members of the original
advisory committee, both of whom were very much interested in the
project. Rodman Paul, Professor Emeritus of History, California
Institute of Technology, sent a hand-written note of encouragement just
a few weeks before his death from cancer. Charles Meyer, Professor
Emeritus of Geology, University of California at Berkeley, was not only
an advisor but was also on the list of people to be interviewed, because of
the significance of his recognition of the importance of plate tectonics
in the genesis of copper deposits. His death in 1987 ended both roles.

Thanks are due to other members of the advisory committee who have
helped in selecting interviewees, suggesting research topics, and
raising funds.

Unfortunately, by the time the project was organized several of the
original list of interviewees were no longer available and others were
in failing health; therefore, arrangements for interviews were begun
even without established funding.
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The project was presented to the San Francisco section of the
American Institute of Mining, Metallurgical, and Petroleum Engineers
[AIME] on "Old-timers Night," March 10, 1986, when Philip Read Bradley,
Jr. was the speaker. This section and the Southern California section
provided initial funding and organizatiomal sponsorship.

The Northern and Southern California sections of the Woman's
Auxiliary to the AIME [WAAIME], the California Mining Association, and
the Mining and Metallurgical Society of America [MMSA] were early
supporters. Several alumni of the University of California College of
Engineering donated in response to a letter from Professor James Evans,
the chairman of the Department of Materials Science and Mineral
Engineering. Other individual and corporate donors are listed in the
volumes. The project is ongoing, and funds continue to be sought.

Some members of AIME, WAAIME, and MMSA have been particularly
helpful: Ray Beebe, Katherine Bradley, Henry Colen, Ward Downey,
David Huggins, John Kiely, Noel Kirshenbaum, and Cole McFarland.

The first five interviewees were all born in 1904 or earlier.
Horace Albright, mining lawyer and president of U.S. Borax and Chemical
Corporation, was ninety-six years old when interviewed. Although
brief, this interview will add another dimension to the many publications
about a man known primarily as a conservationist.

James Boyd was director of the industry division of the military
government of Germany after World War II, director of the U.S. Bureau of
Mines, dean of the Colorado School of Mines, vice president of
Kennecott Copper Corporation, president of Copper Range, and executive
director of the National Commission on Materials Policy. BHe had
reviewed the transcript of his lengthy oral history just before his
death in November, 1987.

Philip Bradley, Jr., mining engineer, was a member of the California
Mining Board for thirty-two years, most of them as chairman. He also
founded the parent organization of the California Mining Association,
as well as the Western Governors Mining Advisory Council.

Frank McQuiston, metallurgist, vice president of Newmont Mining
Corporation, died before his oral history was complete; thirteen hours
of taped interviews with him were supplemented by three hours with his
friend and associate, Robert Shoemaker.

Gordon Oakeshott, geologist, was president of the National
Association of Geology Teachers and chief of the California Division of
Mines and Geology.

These oral histories establish the framework for the series;
subsequent oral histories amplify the basic themes.
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Future researchers will turn to these oral histories to learn how
decisions were made which led to changes in mining engineering educatiom,
corporate structures, and technology, as well as public policy regarding
minerals. In addition, the interviews stimulate the deposit, by
interviewees and others, of a number of documents, photographs, memoirs,
and other materials related to twentieth century mining in the West.

This collection is being added to The Bancroft Library’s extensive
holdings.

The Regional Oral History Office is under the direction of Willa
Baum, division head, and under the administrative direction of James
D. Hart, director of The Bancroft Library.

Interviews were conducted by Malca Chall and Eleanor Swent.

Willa K. Baum, Division Head
Regional Oral History Office

Eleanor Swent, Project Director
Western Mining in the Twentieth
Century Series

May 1, 1988

Regional Oral History Office

486 The Bancroft Library

University of California at Berkeley
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Introduction--Simon D. Strauss

Among mining men James Boyd (Jim to all his friends) was a true
renaissance man. He was a geologist and what is today called an
"explorationist" in that he headed exploration efforts to find new
mineral deposits or extensions of old ones. He was an educator at
mining schools. He was a corporate executive of mining enterprises. He
was a government offical dealing with the problems of the mining industry.
As an army officer in World War II he dealt with the problems of procure-
ment of strategic minerals required by the military. And as a presidential
advisor he headed one of the landmark studies of resource problems, the
National Commission on Materials Policy which reviewed those problems
in 1973-1974.

The biographical data are readily available to anyone who would seek
them out insich standard reference sources as "Who's Who." But a listing
of schools attended, positions occupied, organizations to which he belonged,
honors which he received -- such an enumeration while of interest cannot
convey a true sense of the vibrant and genial person who was Jim Boyd.

Our paths first crossed when Jim was at the Army Navy Munitions
Board as an Army Captain in 1941 and I had joined the staff of the
government corporation, Metals Reserve Company, which had the task of
procuring metals and minerals for the defense forces. It was early in
the year, well before Pearl Harbor, but already the task of identifying
mineral requirements in the event of U.S. involvement in the war was being
vigorously pursued.

Immediately upon meeting him I had the sense of a man who was
unfailingly courteous, cheerful, and pragmatic. His geniality was in
sharp contrast with the somewhat testy behavior of many of the government
bureaucrats who participated in the prolonged sessions at which government
materials policy was debated. For many of them the most pressing priority
seemed to be the defense of their agencies' turf position - a common
Washington phenomenon. For Jim the only priority was the national good.

Toward the end of the war Jim -—by then a colonel - went overseas to
be General Clay's right-hand man in dealing with materials problems as
France was liberated and Germany was occupied. We lost touch for a time,
but at war's end when Jim returned to civilian life as dean of the faculty
at the Colorado School of Mines we would meet at industry conventions.
After his return to Washington as director of the Bureau of Mines the
meetings became more frequent.

In particular I remember sessions at the outset of the Korean War.
Jim was convinced --rightly as it turned out - that copper and zinc would
be crucial problems for military production during the hostilities. By
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then I was working for American Smelting & Refining Company, a major
producer of both metals, and at his urging the company undertook expansion
programs for both.

The earnest and persuasive way in which Jim argued for an increase in
domestic mineral production during both the Korean and Vietnam hostilities
reflected profound conviction on his part that U.S. mineral resources were
still abundant (a belief not shared by all policy makers) as well as a
deep-rooted patriotism for his adopted land (after all he had been borm in
Australia).

Subsequently Jim went into private industry -- first with Kennecott and
later as CEO of Copper Range but he was frequently in Washington where his
advice was sought by both Republican and Democratic administrations. He
played a major role in the affairs of the American Mining Congress and other
industry associations. It was at their meetings that I had frequent
opportunity to meet with him, in addition to the active role we both played
in the Copper Club, an organization of copper-industry people originally
established in Washington by persons active in copper-related governmental
organizations during World War II. Jim was one of the original organizers
of the club, had served as its president, and in 1965 was designated its
Copper Man of the Vear.

My memories of Jim are related more to his character than to his
notable achievements. In the more than forty years during which we were
colleagues and friends I cannot recall a single instance in which Jim lost
his cool. 1In the heat of the most controversial discussions he remained
genial and courteous.

I recall once, during a visit to London, I ran into Jim and his wife,
Ruth, during the intermission at the Savoy Theater. His pleasure at this
chance encounter was spontaneous and overwhelming -~ one would have thought
he had made the trip across the Atlantic just for the opportunity to talk
to me. Ruth was already unwell. Jim shepherded her through the crowded
aisles like a sheepdog guarding its flock. He made polite excuses to
everyone who inadvertently blocked their progress.

It was during her long illness that Jim took up his last major role--
that of a lay reader in the Christian Science Church in Carmel, California.
This interest continued after her death and his subsequent remarriage to
Clemence Jandrey.

The last time we were together was in late 1986. My wife and I were
spending a few weeks in Berkeley; we drove down to Carmel for a delight-
ful weekend with the Boyds. Jim was full of enthusiasm for his church
work; he was interested in the affairs of the retirement community where
they were living. But we had long conversatioms about the mining industry
and our friends in it as well. We plotted the possibility of a golf
match on a subsequent visit. Jim was the picture of a vigorous man whose
mind was undimmed by his 82 years. It is a picture that will remain
vivid in the minds of all his host of friends.



A myriad of adjectives come to mind as I think of Jim--honest,
objective, purposeful, energetic, patient, cheerful, tolerant, moral,

and above all genial. His oral history, undertaken shortly before his
death, will reveal all these characteristics and many more.

Simon D. Strauss

Vice Chairman (retired)
ASARCO

Consultant on metal markets

New Rochelle, New York
June 1988



Introduction--G. Frank Joklik

What I wish to express in these paragraphs is my genuine
liking, respect, and admiration for a great man throughout the
period of 35 years during which I knew him.

When first I met Jim Boyd, in the fall of 1953, I was
already aware of his distinguished record of service in the U.S.
Army, the U. S. Bureau of Mines and the Colorado School of
Mines. It was with some trepidation, therefore, that I, then a
Fulbright Scholar in the Geology School at Columbia University,
called on Kennecott’s Vice President of Exploration at his
office on East 42nd Street in New York. To my relief, my
reception was much less formal than I had expected. Jim and a
few of his colleagues were clustered around a radio, listening
to the New York Yankees beating the Brooklyn Dodgers for the
World Series.

Jim’s appearance, also, was different from the austere
image I had in mind: his handsome countenance was creased in a
friendly smile, his blue eyes twinkling, his resonant voice
expressing a warm welcome. Perhaps the forthright demeanor
stemming from his Aussie background immediately established a
bond between us. From that day forward, I cannot remember ever
having misunderstood him or having resented anything he said or
did. Quite the contrary.

After the completion of my scholarship, I returned to
Australia, but the attraction of an organization headed by Jim
Boyd and my former boss, John Sullivan, proved too great. Jim,
in a period of two years, had built the most high-powered and
successful mineral exploration organization ever assembled by a
major mining company. High calibre geologists flocked to
Kennecott because of Jim’s reputation. He was a born leader, to
whom setting an example for others came naturally. Working for
him was exciting, but those years were not all work and no play.
Jim organized periodic get-togethers, at which his social
qualities came to the fore: he was a most entertaining
raconteur with an excellent sense of humor, very much at ease
among men and gallant towards ladies.

Jim was a constant source of encouragement to his
subordinates. I remember the summer of 1957 which I spent with
a crew in northern Quebec Province battling the muskeg,
undergrowth and black flies in the search for copper deposits.
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At the end of the season we did not seem to have much to show
for our efforts, but I wrote a factual report which came back to
me with Jim’s handwritten "well done." We went back the next
year and found an orebody.

When Jim left Kennecott, in 1960, he gave me the
opportunity of joining him, but I couldn’t do so because, after
many years of bachelorhood, I was intent on pursuing a young
lady whom I had met in New York and who later became my wife.
Jim understood, and the fringe benefit of this mutual
disappointment was that our relationship matured from one that
had business implications, to pure friendship that endured over
the decades until his death. I remember Jim honoring Pam and
myself, shortly after our wedding in England, by coming to lunch
in our little apartment in Manhattan.

During the next few years I was working in Australia and we
had little opportunity for contact with Jim. But we returned to
New York in 1968 and were delighted to join Ruth and Jim at
their renowned annual New Year’s Eve parties at their home in
Greenwich, which had exactly the right mix of formality and fun.

When Jim retired from Copper Range, his ideals of
contributing and of serving continued to spur him on from one
cause to another. But, at the same time, he never became too
busy and hassled to let people enjoy the friendly, entertaining
man of the world that could be the life of a large party, or the
companion with whom one could spend hour after hour of
conversation without wanting for a subject or for words.

His move back to Washington coincided with the change in
the fortunes of the mining industry. During the years of his
leadership roles at Kennecott and Copper Range, the industry had
been favored by strong growth of the economy and consequently
increasing consumption of commodities. Mining companies
maintained their profit margins and were able to plow earnings
into exploration, research and development.

But then came the o0il price shock of the early ’70’s, the
clamor for excessive environmental controls and deterioration in
the favorable attitude of the government towards private

industry. From being in the vanguard in the industrial
development of the nation, the industry found itself fighting
rear guard actions to preserve its viability. Jim accepted

prestigious but onerous and 1largely honorary assignments in
Washington, the common theme of which was safeguarding the raw
materials requirements of our industrial society and, in the
process, helping to save the domestic mining industry from
extinction.
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On several occasions when I was invited to address
gatherings of industry and government officials in Washlngton,
as well as professlonal meetings at other locations, Jim was in
the audience. I was always relieved to see him, because I knew
I could count on him for a friendly question to which I had a
good chance of being able to respond with some appearance of
knowing what I was talking about. Although Jim never admitted
as much to me, I became aware that he had been consulted on my
appointment as President of Kennecott and that his reference had
done me no harm, to say the least.

In September of 1987 Jim and Clemmie paid a visit to Salt
Lake City and spent a week at our home. The trite observation
that you have to live with someone to understand them was borne
out, once again, by the deepening of our friendship. We came to
appreciate, during many hours of conversation, how deeply Ruth’s
death, years earlier, had affected Jim; and also how completely
Jim’s love for Clemmie had filled that void. Jim reminisced a
lot about the past - particularly his service with General Clay
in the War; but it was also wonderful to witness how much, at
age 82, he was involved in current affairs and looking forward
to the future.

Three months later, when Clemmie called me the day Jim
died, I undertook to communicate the sad news to some of Jim’s
longtime associates and friends in government and industry. To
a man, of course, they were shocked. All of them expressed a
sense of bereavement. But one of them was silent for a while,
and then simply said: "he was a great man."

G. Frank Joklik, President
Kennecott

Salt Lake City, Utah
February 19, 1988
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INTRODUCTION by James K. Richardson

It is difficult to write an introduction to Jim Boyd’s oral history
because he was a warm, cherished friend and my biases are obvious. My
friendship and affection for Jim Boyd goes back many years.

His sister Margaret; wonderful "old" Dr. Brown, his father-in-law; his
delightful wife, Ruth; his four sons, Jim, Bruce, Douglas, and Hudson and
their families were, it always seemed to me, foremost in his thoughts.

I thought that he spoiled them as only a devoted father and husband can--but
Jim Boyd similarly spoiled his devoted friends, all of whom enjoyed a warmth
of welcome coupled with true and almost intimate expressions of caring.

Boyd enjoyed such an impressive professional reputation that the
newcomer to his gatherings anticipated an air of austerity, only to be
confronted by a completely disarming, friendly, warm, and smiling host. Jim
was a wonderful teller of tales and he was an equally good listener. He
thoroughly enjoyed telling a tale at the expense of a friend but it was never
disparaging or belittling--pure fun! I can see him now with a smile upon his
lips and his eyes twinkling as he awaited the reaction of his friend.

This warmth, so evident in his home, he carried with him as he rode the
commuter train and on into his office each morning. Each of us with whom he
worked felt we were part of his family and he did so treat us. This status we
enjoyed so long as we gave him the loyalty that he tried to give us. He gave
to each of us generously of his energies and shared his experience in the
solution of problems assigned. He was never in my experience penurious or
small.

He seemed to have an aversion to "yes men"--in fact, he encouraged
disagreement with his views and tentative decisions. He seemed to push on to
the wall until all our arguments were exhausted and then he would "take it
under consideration."” The next morning his opinion might have changed, and he
gave the credit to the associate responsible. Of course he always reserved
the final decision to himself, and frequently completely disregarded the
forebodings of his associates.

In my opinion, Jim gave more credence to the views of his industry peers
than was warranted, sometimes to his great disadvantage. In such cases he was
unforgiving and never sought to do business with the perpetrator again.

Jim Boyd was sensitive to the needs of his staff and took it upon himself to
assure that they and their families were happy and economically viable units.
He wanted every employee of his company to do well and he chastened those who
were penurious and lacking in appreciation of the position of an economic
austerity among all employee sectors.
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Jim Boyd had many goals and dreams for his group; this dreaming
sometimes caused much levity among his peers in the business community.
Jim was willing to put his money where his dreams carried him, and he had
numerous successes and failures. He firmly believed that his dreams offered
solutions to some of the economic problems he foresaw for the minerals
industry. He spent much of his energy trying to convince his fellows of the
significance of the industry with relation to national welfare. His advice
was sought in emergencies wherein federal legislation was concerned, and Jim
fearlessly became the industry spokesman. His common sense views were given
credence by federal legislators and bureaucrats because of his strong
background in economics.

Earlier, I alluded to Jim’s strong commitment to family and friends. 1
never heard Jim express any views with respect to religion, but in his caring
for his fellow man and his family he was what one visualizes as a Christian.
In his later life he served as a reader for the Christian Science church in
his community--it was then that I discovered this religious commitment. Those
whom he served were fortunate to have had this man as their reader--he had
much to offer them. My personal association with Jim Boyd seemed to have
brought me closer to God. Through his deeds toward his fellow men he was
demonstrating his Christianity.

Over sixty years ago I used to ride with my grandfather in his buggy to
a nearby town and back once a week. These were wonderful experiences for a
little boy as my grandfather took from his pocket a book of poems and would
read them to me as the horse plodded home in the evening. Upon his death he
bequeathed me this book and one poem he enjoyed very much comes to my mind
now. It was "He Lived a Life" by H. N. Fifes and its concluding verse was:

His creed? I care not what his creed;

Enough that never yielded he to greed,

But served a brother in his daily need;

Plucked many a thorn and planted many a flower;
Glorified the service of each hour;

Had faith in God, himself, and fellow-men;
Perhaps he never thought in terms of creed;

I only know he lived a life, in deed!

This, to me, was Jim Boyd.

James K. Richardson
Senior Vice President (retired), Copper Range Company;
President Emeritus, Arizona Mining Association

August 1988
Silver City, New Mexico
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His title is only briefly a problem; this was a man who could be called
Doctor, Professor, Dean, Colonel, Director, or Mister, but he asked to be
called "Jim." He combined the friendliness of the Australian, the patriotism
of the Englishman, the inventive energy of the American. Not everyone knew of
his devotion to Christian Science, but it is apparent from his oral history
that this also informed many of his attitudes.

When I approached Jim about participating in our series, he welcomed the
idea as he was already at work on his memoirs and considered this an adjunct
step. In the event, this oral history must suffice, for his death prevented
completion of his autobiography.

Our first planning session was held over a lunch in Las Vegas during the
American Mining Congress meeting there in the fall of 1986. Eight interview
sessions were conducted between October 17 and November 9, 1986 at Del Mesa
Carmel, surely the most delightful setting possible, where Jim lived with his
second wife, Clemence. Both of them had been widowed after long and happy
marriages.

Our interview sessions always began with a cup of carefully brewed tea
served in English china cups. The furnishings in the Boyd home reflected a
life of travel and taste. An oil painting of a Western Australia seascape,
Italian etchings, and cheerful watercolors warmed the rooms. After tea, we
moved into his study, crowded with books, papers, and the new computer which
he enjoyed using. On the walls were many photos of prominent men with whom
Jim had been associated.

Jim seemed to feel that the peaks in his professional career were the
association with General Lucius Clay and his final work directing the National
Comrission on Materials Policy and the Committee on Surface Mining and
Reclamation of the National Academy of Sciences. In these positions, after
retirement from the presidency of a large copper producing company and
membership on boards of directors of several major companies, he was able to
devote himself to a summation of things he believed to be most important: the
production of necessary materials for the national good, with the least damage
to the environment and to human life. As he neared the end of his career, his
concerns widened to include the heightened importance of recycling, and the
impact of population growth on resource management.

In September, 1987, Jim attended the American Mining Congress meeting in
San Francisco. A few days before that, we met in the conference room of The
Bancroft Library at Berkeley for a final brief taping session. He came on the
campus shuttle from Davis, where his son is a professor of genetics at the
University of California. We had lunch at the Men’s Faculty Club with a group
that included Professor Neville Cook, nominee for the National Academy of
Engineering, and Professor Douglas Fuerstenau, principal investigator for this
oral history series. Jim was at his best, alert, witty, and charming.

A few weeks later, he returned the transcript of his interviews with a
number of additions and revisions. He had gone over it very carefully. There
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were many notations in pen or pencil, and some pages added which he had done
on his computer. Several sections were moved for better continuity.

On Saturday, November 21, he and Clemmie went to a dancing party and
stayed longer than some of their younger friends. On Monday evening they
attended a concert, and Jim listened with special enjoyment to Strauss's
"Death and Transfiguration." The next day, November 24, 1987, he died
following his customary swim. The oral history might have been much better if
he had lived longer for us to go over it again together; regret is tempered by
gratitude that we have this much of his remarkable life on record.

Three associates wrote introductions. Simon Strauss, specialist in
metals marketing, particularly lead and zinc, and author of Irouble in the
Third Kingdom, (Mining Journal Books, London, 1986), has been a friend since
he and Jim were both involved in the procurement of strategic minerals during
World War II. Frank Joklik, now president of Kennecott, began work for the
company as a young exploration geologist when Jim Boyd was head of that
division. James Richardson was hired by Jim to be his vice president at
Copper Range, in charge of organization and planning.

Thanks are due to Clemence Boyd, who shared the task of selecting
photographs.

Some of James Boyd’s papers are in the Truman Library, 24 Highway and
Delaware, Independence, Missouri, 64050. The tapes of the interviews for this
oral history are deposited in The Bancroft Library, University of California
at Berkeley.

Eleanor Swent, Project Director
Western Mining in the Twentieth
Century Series

30 August 1988

Regional Oral History Office

486 The Bancroft Library

University of California at Berkeley



BOYD,

Office:

Home:

Born:

1927
1932
1934
1949
1964

1983-date
1979-date
1974-1979
1975-1978
1973-1978
1971-1973
1960-1971
1951-1960
1949-1951
1947-1951
1946-1947
1945-1946
1941-1945

1939-1941
1929-1941
1927-1929

Member:

Awards:

JAMES

xviii

Materials Consultant

228 Del Mesa Carmel
Carmel, CA 93921
(408-625-0280)

Dec. 20, 1904, Kanowna, West Australia

BSc Engineering and Economics, Cal. Tech
MS Geophysics, Colorado School of Mines
DSc Geology, Colorado School of Mines
Honorary DSc, Montana School of Mines
Honorary DSc, Michigan Tech University

First Reader 1lst Church of Christ Scientist, Carmel
Con. on Geol. & Min. Battelle Nuclear Wastes

Chmn. Materials Advisory Panel Of. Tech. Assessment
Chmn. NRC. Committee on Surface Mine-Reclamation
President, Materials Associates

Exec. Dir. National Commission on Materials Policy
President Copper Range Co.

Exploration Manager and V.P., Kennecott

Defense Minerals Administrator

Director US Bureau of Mines

Dean, Colorado School of Mines

Director, Industry Div. Of. Military Gov. - Germany
Various Assignments in Material Management US, Army

Service Forces in Washington, DC, Capt. - Col.
Pres. Gold Crest Mining Co.
Instr. through Assc. Prof. Geol. Colo. Sch. Mines
Field Geophysicist, Radiore Co.
AIME (Pres. 1969); MMSA (Pres. 1960-1962); GSA; SEG:
Geochemical Soc., Academy of Political Science; AIPG;
Copper Club; Cosmos Club, DC
Army Legion of Merit with Oakleaf Cluster; 1949
Colo. Schl. Mines Distinguished Achiev. Award; 1962
AIME Rand Gold Medal; 1965 Copper Club, Copper Man

of the Year; 1966 Cal. Tech, Distinguished Service
Award; 1975 Hoover Gold Medal; 1967 Election to Natl.
Academy of Engineering

9/83
MMSA




xXix

Memorial to James Boyd

1904-1987

G. FRANK JOKLIK
Kennecon, 10 East South Temple, P.O. Box 11248, Salt Lake City, Utah 84147

Who's Who in America, 1976-1977, included this statement
by James Boyd: “My father imbued me with the concept of
duty t0 any country that adopted me. Whether my immediate
occupation was in public service or private enterprise, any
action contemplated or decision arrived at first considered this
sense of duty.” Jim Boyd—scientist, teacher, soldier, executive,
public servant, and gentleman—exemplified the principles of
duty and service throughout his long life and many careers.

Jim was borm in Kanowna, Western Australia, on
December 20, 1904. He received his secondary education in
England and came to the United States in 1922. He received a
B.S. in engineering and economics from the California Institute
of Technology in 1927, and an M Sc. in geophysics (1932) and
Sc.D. in geology (1934) from the Colorado School of Mines.
Jim became a U.S. citizen in 1925. He was married to Ruth
Brown in 1932, a union that was blessed with four sons. Ruth passed away in 1979. In 1981, Jim
married Clemence (“Clemmie™) Jandrey, who survives him.

Jim's career as an educator began in 1929 when he accepted the position of instructor of geology
at the Colorado School of Mines. After severa! intermediate positions, and receipt of two advanced
degrees, he became associate professor of economic geology in 1938. In 1941, Jim took a leave of
absence to serve his adopted country in World War I1. Following the war, he returned to serve as Dean
of Faculty in 1946-1947. During this period he assisted in organizing programs for returning soldiers.
Later, as chairman of the Colorado School of Mines Advisory Board, he recommended granting
undergraduate degrees in the engineering-related fields of chemistry, mathematics, and physics. A
measure of Jim’s capabilities and industry is that from 1929 to 1941 he carried on an active consulting
practice in mining, oil, and geophysics, concurrent with his stuglies and educational responsibilities.
Jim was awarded the Colorado School of Mines Distinguished Service Award in 1949.

Jim Boyd was particularly proud of the opportunity to serve his country in World War 11
Inducted into the Army with the rank of captain in 1941, he served the Under Secretary of War,
concentrating on the strategic minerals activities of the Munitions Board. Later he became an
executive officer 1o General Lucius D. Clay, serving on several boards dealing with raw materials and
production, and attaining the rank of colonel. After the war he served General Clay in Europe as the
director of the Industrial Division of the Office of Military Government in Germany, representing the
United States in four-power negotiations regarding industrial operations in Germany. One of Jim's
most prized honors was the Legion of Merit with Oak Leaf Cluster, awarded for his contributions to
settling immediate post-war problems.

Following a year as Dean of Faculty at the Colorado School of Mines, Jim was called in 1947 by
President Harry Truman to become the director of the Bureau of Mines, a position he filled until 1951.
At the time of his appointment, he was serving as a special assistant to the Secretary of the Interior, and
later was named Defense Minerals Administrator. His appointment as director was followed by a
frustrating two-year battle to win confirmation, during which time he served without pay. It scems that
John L. Lewis wanted someone more labor oriented to fill the post, but the president and secretary
were adamant, eventually winning the necessary congressional support for confirmation.
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In 1951, Jim joined Kennecott Copper Corporation in New York as exploration manager,
becoming vice-president of exploration in 195S5. It was at this time that Kennecott established 2
separate division of the company to pursue exploration, and Jim was instrumental in many of the
technical and organizational innovations thai followed. Kennecott set up district exploration offices
across North America, established geological and geochemical research teams and geophysical
support groups, and assigned operating properties to exploration geologists. Jim urged the exploration
group to consider for development any discovery that might yield a large-scale deposit for the
company, regardless of the commodity. The patterns of exploration organization and strategy
established by Jim Boyd for Kennecott in the 1950s have since been adopted widely throughout the
minerals industry. The exploration successes of Kennecott in these years, not only in copper but in
titanium, phosphate, lead, nickel, and molybdenum, are a tribute to Jim’s ability to set objectives and
inspire the teamwork necessary for their accomplishment. Jim continued his public service in these
years as well, serving as chairman of the National Science Foundation's Committee on Research, and
in other organizations. It was in 1956 that Jim became a Feliow of the Geological Society of America.

1n 1960, Jim Boyd accepted the presidency of Copper Range Company, and he succeeded to the
position of chairman of the board in 1970. At Copper Range, he presided over the expansion of the
White Pine Copper Mine in Michigan, making Copper Range the fifth largest copper producer in the
nation. He continued his interest in diversification by acquiring for Copper Range a major interest in
the Round Mountain gold deposit in Nevada, which has since become one of the nation’s largest goid
mines.
True to form, Jim continued 10 serve a variety of other organizations during the 1960s. He wasa
director of Felmont Oil, Dashaveyor, and Detroit Edison. He chaired both the Copper Development
Association and the International Copper Research Association. He served terms as president of both
the Mining and Metallurgical Society and the American Institute of Mining Engineers (AIME). His
contributions to his industry were recognized by the award in 1963 of the AIME Rand Gold Medal,
the Copper Club’s Copper Man of the Year Award in 1965, and by the Jackling Award in 1967. The
California Institute of Technology accorded him its Distinguished Service Award in 1966.

Jim Boyd's public service career took on an even greater significance afier he retired from Copper
Range in 1971. He immediately accepted appointment as the executive director of the National
Commission on Materials Policy, generally known as the Boyd Commission, with the charge from
Congress of correlating strategic minerals policy within the administration. From 1973 to 1979, Jim
was president of Materials Associates, but appeared to spend the majority of his time in public service.
He was an active member of the Material Advisory Board, the Board on Mineral Resources, and the
Supply Panel of the Committee on Atomic and Alternative Energy Systems; in addition, he chaired
the Committee on Surface Mining and Reclamation, the Committee on Legislative Opportunity in
Basic Material Industries, and the Materials Commitiee, Office of Technology Assessment. His
leadership in these posts was instrumental in the development and passage of the National Materials
and Minenals Policy Research and Development Act of 1980. Again, Jim was honored in numerous
ways, including being awarded the American Institute of Professional Geologists Parker Medal in
1973 and the prestigious Hoover Medal in 1975.

In the 1980s, Jim approached retirement. He continued to serve as an advisor to both
government and industry. He was always pleased o record that from 1983 to 1985 he was First
Reader, Carmel Christian Scientist Church. In 1988, The American Institute of Mining, Metallurgical
and Petroleum Engineers granted Jim its 1987 Minerals Economics Award.

It is both humbling and inspiring to recall that, during his long and prolific career, Jim Boyd
always found time to provide personal belp to any of his friends and acquaintances in need. He is
remembered by us as an exemplary figure in public and private life.

Printed in US.A. 6/88
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I FAMILY AND EARLY SCHOOL ING

[Date of Interview: October 17, 19861 #4#

This is Friday, Octeber 17th, 1986, and we're in Carmel, Califernia,
at Del Mesa Carmel. I'm Eleanor Swent and talking with James Boyd
in his study. First, you might just briefly tell abeout some of your
distinguished forebears and hew you started in the mining world.

Grandfather, Lewis Henry Boyd, Advisor teo Herbert Hoover

My father was the son of a Sydney [Australia] stockbroker who moved
to the London stock exchange about 1896.

From Sydney, Australia?

From Sydney, Australia. While he was in the stock exchange, beth in
Sydney and London, he used to help Mr. Herbert Hoover, wheo later
became president of the United States, to finance his mining
ventures all over the world, in Australia, in China, and in Borneo
and places like that.

Had they met in Australia first?

I don't know. I don't know whether they had met before.

I was wondering if Herbert Hoover went to Australia because of any
connection with your grandfather?

## This symbol indicates that a tape or segment of a tape has begun
or ended. For a guide to the tapes, see page 229.
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Prebably. But more likely he weould have gone te Australia because
he had gene to England and beceme a member of a consulting firm
there. In these days, consultants like Mr. Heever or Jehn Hays
Hammend and people like that were expected te put their ewn meney
into the ventures they recommended. Teoday it weuld be censidered te
be unethical. Prebably because the system got abused by unethical
men. It was a pretty goed idea. It made them careful what they
did.

You thought it was a pretty good idea that you cannet do it new?

No, that you could do it then. I mean, if you were going te ge eut
and recommend an operation, you'd be mere likely to have people put
the money up if they saw your meney in there.

In other werds, if you thought it was a risky venture, and your own
money was in it, you would be less apt te recommend it?

That's right.
Why has the opinien on that changed?

Well, it's because people are afraid that people cannet be
particularly honest and do semething besides. The result is that
the law kind of makes it difficult for an insider te have an
advantage to what he does. When I went te Copper Range Company, I
was given stock options to make me want to change my job, te go with
them. That still made you a part of a deal so you earned your way.

I've heard of great peeple that went through and didn't get
paid any salary at all. I think the great one of those is the
present president of the Chrysler Cerperatien, Iacecca. He wasn't
paid a salary. He had to demenstrate and earn his way 8s president
of the cempany. Se I can never understand why it is the wreng thing
to do. That was how many of these people, like Heoever, Mr. Heever,
and Jehn Hays Hammoend, and others, made their fertunes by the
ventures that they established [and] eperated for the peeple whe put
the money up for it.

Father, Julian Boyd, Mining Engineer in Australia

Anyway, that moved my father's family back to England, and they
settled in Surrey. Dad then went to the Royal Scheel of Mines in
the Imperial College in London. He had ne degree from it, but he
was just merely a fellow of the Reyal Scheol of Mines. Mr. Hoever
then sent him te Western Australia, because this was the beginning
of the gold rush in Western Australia, which was the second gold
rush. The first gold rush was in Victeria, and the prospectors were
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digging holes all over the place. Each one was given an allotment
of land and he had to dig for the gold on that little plot of land.
That's why the Australian soldier was called a digger.

That was in eastern Australia?

Southeastern Australia. It was in Victoria.

And that was shortly after the California gold rush.

Yes, that was just a little bit after the California gold rush.
And then the Western Australia gold rush--

Was later. It was about in the 1890s. Dad must have gone there
about 1898.

I've been thinking about the fact of the timing, because Mr.
Hoover sent him out to Australia. He had in the meantime met my
mother. He had a friend out in Western Australia when he went out
there. This friend had a lady friend that he was thinking about
getting married to. He sent for her, and my mother went along as a
sort of a chaperone.

From England?

No, from Melbourne, Australia, because Mother came from a Melbourne
family, She was sort of a chaperone when she went out there. This
other man got sick, and he sent my father along to meet these two
girls that came up on the train from Perth. Remember, there was no
train running across Australia then.

I was going to say, how did you go from Melbourne to Perth?

You had to go by ship, and a sailing ship at that, around the south,
across the Bight, and into Fremantle. Then they took a train from
there up to Kalgoorlie. In my day there was no train from
Kalgoorlie eastward to Adelaide.

No, that's fairly new, that Nullarbor train.

Well, it was soon after that, though. It was a weird thing because
each state it crossed used different gauges.

You could go straight through across Australia now.

Yes, that's right. Clemmie [Clemence DeGraw Jandrey Boyd, the
second Mrs. James Boyd] has been on that train.

My father was in the Kalgoorlie area. There's a little town
called Kanowna, which is twelve miles east of Kalgoorlie, where Dad
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was deing seme develepment werk oen mines. They went there abeut six
months after they were called back frem seuthern Rhedesia. Heever
had sent them te seuthern Rhedesia to werk on seme mines over there
and then transferred him back te Australia. Six months after they
got back te Australia I was bern. I always censidered that I was
cenceived in Zimbabwe and bern in Australia.

[tape shut of f]##
Did your mether just stay on er ge back te Melbourne?

Ne, no. She stayed right there, and the decter that came teo deliver
me was s0 dirty that she wouldn't let him teuch her. She had had
seme hespital experience. Her mother had died in childbirth with
her sister. Then her father remarried a governess. The family
didn't 1ike her very much, so my mother ran away frem heme and went
te become a nurse. That's where she had had training, Se she knew
how te deliver babies and she did it by herself rather than have
somebody else do it that she didn't trust.

Then my brether was bern, Lewis Henry Beyd, named after his
paternal grandfather. We always called him Bill. He's known
throughout the industry as Bill, He was bern in a tewn called
Merzies. Now, Memzies is a famous name in Australia. Since then
there's been 2 prime minister named Menzies. But the Menzies were
well knewn, and this little town was abeut sixty er seventy miles
north eof Kalgeerlie.

My father apparently was everseeing prospects, sinking shafts
and seeing whether they were prospective mines eor net. That's ene
of the ways you eoperate in the mining business. Yeu get a prespect
and you dig a little bit on it te see whether there's any geoleogical
reason. Then if you get encoeuragement, yeu sink shafts or whatever
you need te do. That had te be done before you could preve there
was an ore body there that was werth developing,

About this time, by 1907, he was moved to Boulder, which was a
tewn adjacent te Kalgoorlie. He was made the manager of the
Chaffers Mine, which was an established geold mine.

Was your grandfather still in Lendon?

Yes. I don't knew much abeut that family's histery. Of ceurse, we
got to know them when we meved teo England later.

I was just thinking it must not have been easy te communicate back
and ferth between Kalgoorlie and Londen.

No. I don't ever remember any communication at all.

You weouldn't get much direction from your head office, would you?
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Well, they had te de it by mail. That went by steamship, and there
were not many steamshipsa

But the man eon the preperty had te make a lot ef decisiens.

Abselutely. I saw a letter ence that Mr. Heever wrete in reference
te that in which he ebvieusly had a let ef cenfidence in him. He
would take his advice. He was operating this geld mine as early as
I can remember.

When we were in Kanewna I was three years eld. I fell dewn a
mine shaft seventy-five feet deep. They apparently had been feeding
tailings, greund reck, inte this thing, and I had gene eut walking
with my little deg. We were pushing tailings inte the hele, and
apparently we undercut the thing, The deg tried teo ge with me and
we went dewn it. He was dewn in the shaft with me.

They hunted for me all day, then finally they heard the deg
barking down there and Dad came dewn. My earliest recellection is
Dad carrying me up the ladder with a candle in his hat. I den't
remember falling down; I den't remember anything befere that. But I
distinctly remember being carried up that ladder with that candle in
his hat.

Later on, as I got a little older, and Father was geing to the
mines en Saturday, he would take me aleng with him. I went
undergreund with him in the gold mine, Chaffers Mine. I can
remember these occasions very well.

From childheed, really.

Frem childheood, yes. We wore candles in eur hats in these days.
They allowed semething they won't allew teday, and that's blasting
in the mine while people are still in the mine or amywhere near the
blast. One eccasien I remember, we were on ene level. They were
blasting the level below, and it blew eur candles eut. We were
suddenly all in the dark and we had te relight them. I den't
remember being frightened by that either.

My first—what weuld you call it——an expesure to death, was teo
see a donkey, a dead denkey by the tailings pond of the mill. I
remember asking Dad abeut that, and he said, "Well, he had prebably
been drinking the cyanide selutiens."

Remember, geld is seluble in cyanide. It was used in these
days te recover gold, and apparently the denkey drank the ef fluent.
So I always remember that cyanide previded my first occasien to
visit death. I think there's a better werd than that, but that's
all right for new.
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Maternal Relatives

I do want yeu te mentien yeur mether's family.

My mether's maiden name was Cane. Her grandfather sent her father
and his brether out to Victeria with eight theusand peunds. And
remember, eight thousand peunds back in the 1880s was a let of money.
They beught semething like a millien acres ef land, the kind ef land
where it toek ten acres te run one cew, I think. But it was areund
Ballarat. That was where the famous first geld strike was in
Australia.

Their home was near Ballarat. What happened te that land I
don't knew, but when my grandmether died and the geverness whe
became his second wife took him off te see the bright lights in
England, they had te go by sailing ship, and they were gone seme
menths. While they were gene one of these great dreughts came aleng
and pretty well wiped them out. I den't have much knewledge about
that, although I have four cousins still living in Melbeurne, and we
vigited last summer, our winter. They've given me a lot of that
information and I really haven't studied it very far.

Mother was bern in England because the family was visiting
England when she was bern. She was born in a tewn called
Felixstowe, the heme of the Allenbys. They must have been staying
there because the Allenbys were there. Mrs. Allenby was an aunt.
That was Field Marshal Lord Edmund Allenby's mether, whom I met when
we were in England. We went down te visit her. She was a very
wonderful eld lady.

What was his claim te fame?

His first claim te fame was leading the retreat from Mons in the
First World War. A retreat is the mest difficult military
operation, and he successfully retreated from the Germans in Meons
inte France. He is best known for his cenquest of and the
liberation of Palestine from the Turks. (I have pictures of him
walking inte Jerusalem rather than riding his horse as a cenquerer.)

And the Allenby Bridge is there.

Yes. Allenby Bridge was built in memory ef him because he was
pretty thoreughly appreciated by.the people. I've got Lord
Waverly's, Viscount Waverly's beek here on Allenby in Egypt. He
describes the character that Allenby was. He was a pretty tough
soldier, I guess. I remember when he came out later in between the
wars to Califernia he called on my mother. My father called her
Melly, but he called my mother Mary. He said, "Mary, they want me
to plant a tree in the forest of fame in Hollyweed." He was tickled
about that.
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I never got to meet him. I met his mether but I've never met him.
He was a great friend ef Sir Rebert Baden-Pewell, the feunder of the
[Boy] Scout mevement. It was Allenby's sen that named it that,
because the twe great friends were out riding herseback, and they
came back and this sen was up in a tree. He said, "Pew, pew, peow.
You didn't send your scouts out, s6 yeu're dead" He was killed in
the First Werld War.

That sparked Baden-Powell te call it the "Bey Scout" mevement.
Semewhere Mother kept a cutting of that in the newspaper. I haven't
found it again. I haven't threwn that kind of stuff eut, se semeday
I might find it again.

Has your family been active in Bey Sceuting, then?

Some of them were. I had enly ene brether; he was noet. My eldest
son was an active Bey Sceut. My third sen was a Sea Sceut, but my
second and fourth sens had ne such use feor such activities. The
Sea Scout's sen is an Eagle Sceut and is going te a Jamboree in
Australia in 1987-88.

You weren't a Bay Scout?

Yes, I was a Boy Scout, sure. But don't forget, when I was a Bey
Scout it was an embryenic mevement. This is when Baden-Powell was
still getting it started. We weren't as well organized as they are
today. We would go out on camp trips. I remember ence I camped on
the Swan River in Perth and I got a goed sunburn. I walked heme and
I had sixpence in my pocket. The cab driver dreve me as far as he
could take me for sixpence, and I had te walk with my pack en my
back, back te the house on Cottesloe Beach.

You were living then in Perth?

Well, we always spent the summers there., Dad built a heuse on the
beach in Cotteslee Beach, which is a suburb ef Perth. He sent us
down there. In these days it was just beautiful, reunded white sand
dunes on the Indian Ocean and no heuses except the few, the one we
lived in and twe others. There was a little hetel dewn there,
Cottesloe Beach Hetel, but new there's a golf course where our house
was, I think. It was my memory as I went back on this recent (1986)
trip., We drove aleng the front and I'm pretty sure that the golf
course now is where our house was. Of course, this is where the
yacht race will be held, in sight eof Cotteslee beach in February,
1987.

America's Cup.

Yes.
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Schoeling

In Australia

Did you go te scheel in Australia, er did your mether teach yeu?

Well, since we would go dewn te Cottesloe Beach in the middle eof

summer to get us eut eof the heat of the desert, we weuld be put in
schoel in Perth. I went te Canon McClement's Scheel. It was in a
kind ef an old baronial-leoeking building, and I'm pretty sure I saw
it when I was in Perth last February, 1986.

Were you Anglicans at that peint?

Oh yes. The men of my mother's family were either sailors (an uncle
was first hand of the Admiralty, Churchill's bess in 1914), soldiers
like Allenby (I think that there were about seven fatal casualties
in Werld War I), or Anglican ministers. The picture referred te is
the one hanging in my study of Grandfather with his five sens. From
left te right, back row: Jack, who lived the lengest, was bembed
out of his lodgings twice in Weorld War II; Sel, who was a surgeon en
Harley Street; Arthur. Front row left: Julian; Grandfather Frank
whe was on the Stock Exchange and had the only ether children, Budge
and Audrey.

We became Christian Scientists because my father's youngest
brether whoe is in that picture got very ill and he was healed in
Christian Science. That impressed Mother and Dad so much that they
took up the study. I deon't remember when I wasn't a Christian
Scientist. There weren't many Sunday schoels areund te go to so
they had to give us Sunday school themselves. But there was a
Sunday schoel in Kalgeorlie and there was a Sunday scheol in Perth,
and plenty in Lenden.

Christian Science?

Christian Science. The church that we went to in Perth last
February has been built since then, so it wasn't the same church,
but it was the same organization

While Dad was in Rhodesia, it was the end of the Zulu wars.
They required that all of the Europeans be taken into the armed
forces, so he was a trooper with a commission in the British Army.

This is before you were born?
Yes, that's before I was born. But in 1914 when Australia joined

the rest of the Commonwealth with England when England had declared
war, he was called up immediately. That would be 1914, We went
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to the camp to see him before he left, and we watched him get en
beard the ship.

There's a boek new eut, and I den't have a copy of it here.
It's called A Satisfactery Life. 1It's the stery ef a poer man, a
yeungster, whe was really enslaved in the agricul tural zene between
the deserts where we were and the ceastline. They had farms and
wheat fields and cattle and things like that. He had never gene to
school at the age of fourteen, and his educatien came from getting
some help in reading and just reading frem there en. In his
eighties he wrote this beek. It isn't a great masterpiece eof
literature, but it's a fantastic descriptien of what his life had
been. He joined the Australian forces back in 1914 and was weunded
in Gallipeli. Dad, of ceurse, was taken in [at the same time].

Was your father at Gallipeli?

He was wounded at Gallipeli, tee. Net only that, but they were in
the same battalien, llth Battalion. I don't knew whether they knew
each ether or not. Dad was a cemmissioned officer and I think the
man whe wrote this boek get to be a sergeant in aleng the line.

I've only been to Australia ence, and enly stayed fer a menth, but
no American can realize until yeu really ge there, I guess, hew
strongly that Gallipeli memery lives in Australia.

A lot of Australians died there. It was murder.
It was just an appalling thing.

Semewhere in my papers or our papers was a descriptien. I den't
know whether Mother saved it or net. I haven't found it since she
passed on. A fellew wrote an article in the newspaper describing
what my father had dene in that campaign. They had captured a
Turkish trench, and the Turks were counterattacking. Dad had enly
five or six men in his cempany left. They had boxes of grenades and
they would run back and forth and threw these grenades out from
various places to make the Turks think there were a lot of people
there still. One time when he came back te a bex, a Turkish grenade
came inte the trench. Dad pulled a sandbag down on top of it, and
blanket on top of that, and sat on it. It went off. He remembers
pulling up his trousers while the fighting was still going on. When
it quit he looked down and he had got a piece of bemb threough his
knee and he was wounded. They relieved him and teek him te Egypt.

About that time they decided te move us-—my mother, my twin
sisters, and my brether—-te England. We teok ship from Fremantle,
and went through the Suez Canal. We had on beard the Viceroy ef
India, se they gave us a destreyer escort when we got into the
Mediterranean.
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One day I remember clearly the destreyer was over on the pert side,
and suddenly a noise came. There were all kinds ef sirens and
whistles, and she took off. Yeu ceuld see that plume off the bew ef
that ship. Then we heard gunfire. A German submarine was trying te
sink us. This destreyer went up and sank it. We heard abeut this
later. This se scared se many people that when we got to Marseilles
a lot of people left the ship and toek trains across France. The
Germans hadn't intercepted that yet. Then, of ceurse, the channel
to England. But we stayed with the ship.

Wasn't the war in France by that time?

Oh yes, in the northern part of France. You could get acress still
and across the English Channel. But we stayed aboard. A week or
ten days after we got off, she was blewn up either by a terpede or a
mine--I never knew which--and was sunk off the ceast of England.

New you were what, about twelve, eleven?

This weuld be 1917, so I was thirteen, wasn't I? Neo, I would be
twelve.

It's interesting that they would move civilians threugh war zenes,
really.

I can't answer that question for you I don't know where they went,
but there was no war in southern France, Marseilles. The Germans
were still up around Verdun and places like that nerth of Paris. Se
they could come in and go up and across the channel at Cherbeurg
without getting inte the war zene.

Later on Dad went teo France and did seme fighting there, but he
was called back. I think his leg was giving him trouble still, and
he was called back to England and became the President of Court
Martial feor all the Australian troops in England. When the beys
were a little wild they would get court martialed, and he had te run
the court.

Was this your first time in England?

Ne. My parents went teo England when I was about one or one and a
half. I was christened in Harlech, Wales. Later on, when John L.
Lewis, the one who picked on me, you know—1I'll tell you about that
later. I knew more about Wales than he did, and he considered
himself a Welshman

You were a real "man of Harlech"?

That's right.

Why did you go to Harlech?
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Well, because my mother's eldest sister and her daughter and her
husband met us in Wales, and my cousin and I were--I den't knew
whether she was christened there or net. Amyway, my aunt was living
in Kenya. They were some of the first white settlers in Kenya.

They went there before 1914. Have you seen the picture called the--

"Flame Trees of Thika?l"

"Flame Trees of Thika," yes. I'll tell you a little meore abeut this
in a minute. But this was interesting teo you?

Yes, it is.

They lived south of Thika, Kenya, but net very far. They settled
there and grew tea and coffee. But my uncle got called inte the
war, and my aunt then had built little cabins around te house people
who were escaping from the danger zone, and they really liked it se
much that they started coming back, and she had te start charging,.
So she made it what she called a hotel. Anyway, she brought her
daughter to England and I was christened there, and I think Margo,
that's her daughter's name, is still living, and we went to visit
her when we went on the 1986 trip. She said she's vastly older than
I am. I think it's six menths or semething like that.

Where's she living new?

She lives in a house that her mother built outside the "hotel"
grounds for her family. The installation consisted of a central
eating and meeting hall surrounded by cottages. Her daughter had to
sell it some time agoe. She and her husband lived in it after Aunt
Vielet Cane died.

#H

She was an enly child, and she had only the one daughter that still
lives there. She's married to a man who is managing director of a
tea and coffee company and they have three daughters. So they
produced no male children at all.

In England, 1917-1921

Hew long were you in England then?

We went to England in 1917, I was put to school, prep schoel, in
Surrey, in the same tewn, Kenley, where my grandmether, my father's
mother, lived. They lived on a beautiful estate. A Roman road ran
through called the Hathe. It was there that Mr. Hoover came to
visit my grandfather when he wanted te raise money or for
arrangements that he had to make, to do his work all over the world.
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And you also had uncles who stayed in England?

Yes. Oh yes, they were all there. All five of those——Dad was of
course in the army—--but those four brothers were alive then.
[indicates a photo on the wall]

And they all stayed in England. He's the only one who went off to
the colonies?

Yes, I guess so. Yes, because Uncle Frank and Uncle Jack were with
their father's concern. The eldest brother was a doctor on Harley
Street. I don't know what Arthur did. He wasn't very well. You
can see in the picture he wasn't very strong.

Did you feel that you were sort of an outlander, or colonial?

No, I don't remember feeling that. Actually, I stayed in Uncle
Frank's house, and he was the only one, besides Dad, who had any
children. He had a daughter and a son. That son, Budge, became a
foreign service officer of the British Foreign Service, and he
married an actress, a very lovely lady. But they never had any
children. The daughter Audrey had a boy and a girl, and they moved
back out to Australia later on. I never knew them at all. Budge
was sent to California and was a consul in Los Angeles, so my twin
sisters got very close to them. I was in Colorado in those days and
never saw him.

Do you remember, when you went back to England did they tease you
about they way you spoke, or did you have any difficulty being an
Australian?

No. I don't think so. I still have a lot of Australian in me. Of
course, besides those four brothers, Dad has three sisters, and they
were home. One of them was married to a naval officer, and she
lived there with her mother. So I used to go visit them on Sundays,
the three, Chill, and Bess, and Violet. Violet was the wife of the
oldest brother. They very carefully knocked my Australian out of me
[starts speaking with an Australian accent]: "My English aunts
knocked the Australian out of me." [resumes his normal accent] Most
of it. I still have some of it. If I'm aware of it, I don't know
it. You automatically correct those things which you hear.

You don't have too much left.
But people recognize it.

I noticed you said your mother had a cutting; I would say a
clipping.

Yes, that's right.
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That's English.
Yes. I've got te use some Australian expressiens.
That's all right. That's nice.

Anyway, we went there, and I was put in prep school--it's called
prep scheol there, which is grade scheoeol, private grade scheel-—in
the tewn where my grandmother lived, se I coeuld ge heme te her house
en Sundays and play crequet or chess with her.

But you were bearding during the week?

Oh yes, I was bearding in the scheel. I was there threughout the
rest of the war. When armistice was declared I was sent to put up
the British flag. I put it on upside down. That's how I remember
that. [laughs] Frem there I was then admitted to one of the
English public schoeols called Oundle. That's in Nerthamptenshire,
in the town of Oundle just south of Peterboreugh.

That's quite a ways away from Surrey.

Yes. Mother had a flat in London, and during the time that Dad was
President of Court Martial he could come home en the weekends and be
with her. I was at Oundle, and my twin sisters were at a girls'
scheeol called Bedales. I don't know where brother Bill was. He
went to school somewhere else.

On holidays we would stay in the flat and go and visit the
museums all ever Lendon, and se forth. But we went te Sunday scheol
in the First Church of Christ Scientist where Lady Asquith later on
would be. She used te be a member., Se I spent then, I guess, a
year and a half at prep scheol in Surrey, and then I spent three
years in the public scheel at Oundle, although I didn't graduate
there. In the meantime Dad was being demebilized from the army and
was hired te run the borax mines in Death Valley.

It was frem Lenden then, that he came to America?

Yes. Borax Conselidated was a British firm. One thing, they
wouldn't trust the American mining engineers in those days, and they
had to have a Britisher. That's how he get sent ever there to run
that.

Did James Gerstley come over then, or later?

Later on. But that was when Dad was retired. They retired him, and
kept him on as a consultant. They paid him his salary as long as he
lived. But that's anether story. He had quite a story of being up
there.
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In Hellyweed, Califernia, 1921-1923

Mother came over te see whether or net we should migrate. Then they
decided that we would meve te Hellyweed and Dad ceuld ceme dewn ever
the weekenda er once er twice a menth te see us.

This would be your senier year in high scheel?

Neo, the end ef the junior year. I weould have had anether year in
the English public scheel.

That's sert of & hard time te move, isn't it?

I suppose so, but I don't remember it being much. It was quite an
exciting thing, se it never bethered me. I remember we came ever en
a very stormy sea. Everybedy was sick but us.

But there were a whele lot of reperters abeard. When we got to
New York, immigratien autherities came aboard and said that we were
Australians, and the Australian quota was filled, and we couldn't
land. But Mother was bern in England, and the English quota wasn't
filled, so she ceuld land. Well, the reperters teek this up., Here
were these wonderful children. They got peeple dewn in the held,
all the riffraff of Europe they were letting in, and they ceuldn't
get this wenderful family in. Se they made a fuss abeut it.

We walked dewn the street with eur little English caps en, the
four eof us, and they took pictures ef us and they had it en the
front page of the newspapers. Dad didn't hear anything abeut this.
Semeone handed him a newspaper in Les Angeles saying his family had
been held up. Anyway, the cempany, the berax cempany's lawyers get
after this back and ferth frem Washington, and they finally get us
admitted as students., We were then put en the subsequent year's
quota. That's hew we get admitted.

How did yeur father get in? Did he have any treuble?

No. Apparently his cempany werked him in semehow. Prebably that
queta wasn't filled when he went in.

He didn't anticipate this preblem at all.

No he didn't., They were about teo send us home. Then the reporters
really raised Cain.

So you went to Hollyweed High then?
Dad in the meantime rented a house in Hellywoed and I went to

Hellywood High Scheel and finished in a year and a half. We arrived
in December of 1921, and I graduated in 1923.



Swent :

Boyd:

Swent:
Boyd:
Swent:

Boyd:

Swent:

Beyd:

Swent ¢

Beyd:

Swent:

Beyd:

15

That was the heyday of Hellyweed, I guess.

Oh sure. A fellew by the name of Joel McCrea was a classmate of
mine, and he became a great star. Here was a green English
schoolbey whe when he went te scheel, his schedule [preneunced
"shedule"] was made out fer him, and he did what he was teld. I got
down there and I made my own "skedule™ out. Joel helped me make my
schedule eut and went te class with me, the English class, I
remember. I've never seen him since. He's still living, and he did
very well. He was acting until recently.

He was a fine acter.

Yes.

This must have been pretty exciting fer you.

Yes, I think se. Dad bought me a bicycle. I had te ride a bicycle
through downtown Hollywoed. You wouldn't dare let a child ride
through Hellywoed teday en a bicycle.

That was really the beginning of the golden age of film, wasn't it?
That's right, sure. After we had been there less than a year Dad
beught a house up en the hill. You know where the "HQLLYWOODLAND"
sign used to be, now it reads just "MQLLYWOOD."™ Feor a brief time in
1987 the peeple got up in the morning to read "CALTECH." Well, on
one of those ridges down below that they bought & house. I used te
ride a bicycle down there te Hellyweoed High Scheol. Bill went there

toeo.

My sisters went te grade scheoel down on Franklin right below.
Then they went aleng te Hellyweed High Scheel and up te UQA. But
they were six years behind me.
The twin girls?

Twins. Yes.

Career Decisien

Were you thinking by noew of beceming a scientist, or geing inte
mining like your father?

Yes. Dad tried to keep me from being a miner. He said, "There's ne
way you're geing to be a mining engineer." But I wanted te be an
engineer. I'd been enough around it that I wanted te be an
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engineer. I found that I was geed eneugh at mathematics. Se I
decided that the enly place teo go woeuld be te Cal Tech [Califernia
Institute of Technelegyl.

You had really net had much centact with mining except--
Except through Dad, nene.
No. Yeu were going te scheel in Perth.

Well, ne. We went back. During the winter months we were in
Kalgoorlie, or Boulder, se I would frequently geo with my father dewn
to the office. One day I went dewn to the office and we had a
herse-drawn twe-wheeled sulky, it was called. The herse tripped
just as we were coming inte town and threw Dad out. The reins went
with him and I couldn't reach the reins. He belted through Beulder,
missing the street car peles by inches. At the far end of tewn an
abe [aborigine] on herseback tried te save me, but he got in the way
of the herse turning a cerner to take us te the stable, which he
would have done, and turned the cart ever, and I landed on my elbow
on the steel rim and broke it. Oh, I was a hereo.

Did you ever work in the mines in the sunmer?

Oh no. See, we left there in 1917, and I was only thirteen years
eld.

So you didn't have any first—-hand experience at mining at that
peint?

Ne. I didn't have any mining experience until the summers at Cal
Tech, or the last summer at Hollywood High Scheel. Then I weuld geo
up and stay with Dad at the mines, and he would get me a job as a
mucker, or a miner, or a mechanic or blacksmith, or a machinist.
They taught me hew te be a plumber and every kind ef thing. I had
to learn hew te drive a truck. Have you ever been te Death Valley?

Yes. Not for a number of years.
Well, you've been there since the heotel was built dewn there?
Yes.

Well, it wasn't there then. There was a ranch there then, and there
were Indians there. We built an Indian scheelhouse, and ene summer
I dreve a truck dewn there taking the materials for that Indian
schoolhouse. As you probably remember, there are date palms there.
My mother planted theose date palms, and they had to be grafted in
order for them to bear dates. She raised these palms from seeds and
planted them deown there.
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Mother's Experience in Rhedesia

Your mother must have been a very flexible weman.

She was a weonderful weman. Let's go back a little bit if that's
interesting to you. When we were in Rhodesia she was the enly white
weman within five hundred miles., She carried a whip in her hand and
a pistol on her hip., I den't knew hew true this stery is, but if
she didn't wave that whip at these beys, they weuld think she didn't
leve them very much. They expected to be treated harshly. I'm sure
she was too mild te de that.

Finally eone of the other engineers up there sent for his wife
and Mother went down teo meet her towards Bulawaye. At the tep eof
the pass they were supposed te meet the husband of this ether weman.
He got there drunk. They put him in the back end of the wagen and
sat up on the driving beard. They were surreunded by babeens all
night leng until he got sobered down so he ceuld drive them back
down te the mine.

Then she tells the stery hew she was in the house previded for
her and one day she saw a black snake ceming, a great big ene.
Those snakes are pretty poisenous in Africa. She jumped on the
table and started screaming. Dad get there and here was the snake
climbing up the leg. He had te sheet it.

Then on their way up teo Bulawayo, where the mine was--they went
there on their heneymeon, you see. They were married in Australia
and they went out te this assignment in Africa. She had all her
trousseau in ene of these round tep trunks, and it was tied en the
back of the wagon. When they got te a place te stay evernight, they
found the trunk had gone. He went back twe days' journey and never
found it. So all the silver and everything else that she was
getting as a bride were gone and she had te start frem scratch. The
only thing she had was Mrs. Beaton's cookbook. Have you ever seen
Mrs. Beaton's ceekboek? *

No, I haven't.

It's this big, six inches thick, and all designed on how yeu could
feed thirty-eight people for dinner. It had these beautiful celered
pictures. Somewhere I've got it., I haven't thrown it away. And
she had never cooked in herx life.

But she did when she got teo Bulawaye, she had te ceek. I think
she became a good cook. She had to feed us the rest of her life. Her
arm was strong enough te beat up a plum pudding, That's pretty stiff.

Se I guess Hollyweed didn't held many terrors for her after all she
had been through?
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No. The worst terror she had was geing dewn te buy meat. She would
say te the butcher, "Now I want this jeint eor that jeint." They
would all laugh at her and didn't pay attentien.

Finally one teek her and he said, ™New madam, we den't use
those words here. This is what we call this, what we call that."
She never went te anybody else ever again. She always went te that
butcher. Seme day he had five or six butcher sheps that he had
earned by being a good salesman.

So yeu did ge eut then and see what the mining was all about.
Yes.
Was the borax mine an open pit operatien?

No. Heavens no. It was underground mines up in Ryan. Originally,
of course, borax was mined out of the lakes in Death Valley. The
twenty mules went out there and brought it back. That was the
story, but it never worked very well because they ceuld never take
enough water to supply the mules, and half the mules were horses.
Because of all the hay they had te have, there wasn't much reem left
for borax.

There was a little hype even then, wasn't there?

Yes. [laughs] So by the time Dad ‘got there they had built the
railroad from Death Valley Junction up to Ryan, where the veins of
borax were. That's where he was when he teook over. I would ge and
stay with him in the summertime and I was taught te be a mechanic
I was even taught how te weld and take care of the electrical
equipment and things like that. Furthermere, at beth the schoel in
England and at Cal Tech, I had to take shep. I spent a whele term
in England in the sheops learning how te sheoe horses, how to weld
things, hew te do carpentry, how to make patterns for making
castings, and things like that. The whele term was really spent
entirely in the sheps.

And you enjeyed that?

I think I did. Then when I went to Cal Tech we had to spend one
summer in the shops. They don't deo that teday. Modern engineers
are net taught to do anything with their hands. They're just
theoretical characters, I guess. .

Do you remember anything about your high scheool teachers that
interested you?

In England?

Either place.
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Well, yes. I remember them very well. In England we lived in
"houses.” I lived in Cresby Heuse. The heusemaster was a fellew by
the name of Walker. He was an English master. There's a peem
called "The Wreck of the Hesperus"—I can't remember whe wrete it—-
but the expression was, "He, he, the breakers roared." He despised
it, se we called him "e, he." He would seund just like this.

The housemaster for the scheolheuse-—there were six or seven
heuses—-was my chemistry teacher. Anyway, I put a flame near where
I was generating seme hydregen and I get an explesien. I can never
forget the day when he got me by the wrist and he taught me that yeu
den't put flames near hydrogen and things like that. He grabbed my
arm and that hurt. I can remember that very well,

It actually hurt your am?

Yes, but net permanently. He was frightened, of course, I expect.
They still used corporal punishment there, and the prefects were
authorized te punish peeple. I left my handkerchief out in the
change roem while I went to play foetball. I had ceme eut of the
dining reem at night. We had gas lights then in these days. I
would see a prefect standing in the light, and as you came by te ge
inte the commeons reem, yeou were sent inte the change reem. 'You
left your handkerchief out. Six." You bent over and they weould
whip the cane smartly acress your rear end.

When I went back seme years later I learned that they den't do
it anymere. I think that's a great shame. I don't think it hurt me
a darn bit. It hurt, sure, but I den't think it did me any harm.

The worst thing in prep scheel that happened te me was when I
took the cemmen entrance examinatioens te get inte public scheel, the
heusemaster stood over me all the time I was there, and he abused me
terribly. "Oh yeu stupid character," or semething like this. And he
said, ™eu couldn't pessibly pass all the examinatiens." And se en,

Se I theught I was the stupidest character in the weorld. It
didn't make any difference te me that I got admitted for some reason
or other inte Oundle scheeol. It was always, "That was because yeur
father was an army efficer. You got influence teo get in." Or
something like that. Every Menday morning, everybedy met in the
great hall that still exists there. 1I'll show you a picture.

This is at Oundle?

Oundle. The headmaster would stand up en the platform and the top
boy in each class would take up the lists. You have teo walk up and
hand the headmaster the lists. I got my share ef these pickups, seo
it just didn't eccur to me that I wasn't quite as stupid as this
fellow said I was. This carried en until I just bulled my way
threugh Hellyweed High Scheel without flunking anything.
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II CALIFORNIA INSTITUTE OF TECHNCOLOGY, 1923-1927

Then I got down te Cal Tech and was admitted despite my stupidity.
Not only did I pass everything in the freshman year, but I was up
near the top of the class. I suddenly realized that I did have a
brain. So that went te my head. The first term of my sophomere
year I let loese and I really didn't do much studying, We teok
seven courses, net twe er three courses the way yeu take them at the
university teday. We had seven courses, .I had a warning mark in
each one of them on a dreaded pink slip at midterm. A suggestien
from the dean that I better come and see him.

So I went in and he said, "What are you geing te de about
that? "

I said, ™.oeok, this is what happened teo me. Den't worry, I'll
make it up." I really worked for the rest of the term and made it

up.

Well, I didn't make Tau Beta Pi, which is the heneorary
engineering fraternity, but when I went te the Celerade Scheel of
Mines, my friends in the fraternity felt that I ought to be a Tau
Bete member, and they wrote back te Cal Tech te see whether they
would object te my being put inte Tau Bete at the Celorade Scheel eof
Mines. Cal Tech leeked up the histery and feund that I was enly ene
spot short of my twe roemmates who were beth Tau Betes. Se they let
me inte Tau Bete at Mines in graduate schoel.

Friendships and Living Arrangements

Were you in a fraternity at Cal Tech?

No. I had twe roommates. One was Bill Aultman. He was a Tau Beta
Pi. He became one of the great hydraulic engineers that were
charged with building the aqueduct inte Los Angeles. He got into a
company that he became president of, and later chairman. They set
up waterworks supply and sewage &all eover the weorld.



Graduation from California Institute
of Technology. 1927
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The other one was much quieter. I remember writing te him ence and
he said he was working for ene ef the engineering firms. I asked
him what he was deing and he said he was drawing plan views eof a
rivet. He was a graduate Tau Beta Pi civil engineer frem Cal Tech
and he was drawing circles. Later on he went te werk fer the famous
brain trust T.R.W.

What was his name?
His name is Reland Phillea. Beth eof them atill live in Califernia.

You said you lived in a heuse. Cal Tech didn't have dorms
eriginally.

Ne. They had some fraternities. We didn't get invited inte a
fraternity.

Their derms must have been new at the time you were there.

They weren't even there. Well, there was a dermitery there. It was
an old military building. I cemmuted frem Hollyweed for a while.
With the first meney I ever earned, I bought a car brand new fer $350.

What kind ef car was it? De yeu remember?

It was a Star Durant epen teuring car, which with all my training as
a mechanic I used te take care of myself. I ground the valves and
set the bearings and did everything yeu had te do with it. I get
pinched ence for geing thirty-five miles an hour.

The first student heuses were built in 1931,

That's right., I graduated in 1927. There weren't any heuses. We
foeund twe reems cennected by a bathreem just eff the campus, ewned
by twe old ladies. We rented these two reoms and we put our three
beds in one reem and eur desks in the other reoem. For three seolid
years we lived there.

Where did you eat?

We would walk up te the corner and get breakfast, and up ente
Colerade Boulevard to get dinner. We used to be able te get a steak
dinner for fifty cents. My father gave me $50 a menth. I earned—
what, $300 a2 summer? Every summer we had to go to scheol for six
weeks. The first summer we did mechanical drawing and accounting.
The secend summer we went te shops, and the third summer we went to
military camp. Se I only had about five er six weeks in the summer
to earn enough meney other than that $50 a menth te ge threugh Cal
Tech. Teday, it would cost $8,000-$9,000 a year to de that. It's
amazing, Is this ten-fold increase a measure of the rate of
inflatien in sixty years?
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Of course, fifty dellars meant a let mere then than it dees new.

Yes, but I did net realize that inflatien had ameunted te ten—feld
in gixty years. I help a let of peeple through acheel new,
particularly at the Celerade Scheel of Mines. Twe or three of them
every year get about $1,000 a year out of it. Even at Mines, which
is a state schoel, it still cests them $5,000 te $6,000 a year to geo
te school.

But you coeuld de it en $50 a menth?

Well, nine menths is legs than $1,000. That was my room and beard,
running an automeobile, and beeks, and entertainment. And I had a
beautiful blonde I used te ge with in those days. Her father was a
scion of the Ginn Publishing Company. They made the gcheelbooks,
remember? I think they're still in existence. She was a beautiful,
wily one. She married a millienaire later en.

#
Se you started out as an electrical engineer?

Yes. Then I changed to civil engineering in my sophemere [year].
It didn't make much difference. We all had abeut the same course
for the first twe or three years. Becauge my two reommates were
civil engineers I theught that weuld be a geod idea. Then I teek
one of my classmates up te Ryan with me one summer te get him a jeb
in the plant. He was a mechanical engineer.

We decided tegether that I would go into mechanical engineering
and take econemics, and that he would design airplanes. Later on he
became a designing engineer for Nerth American Aviatien and he
helped design the present wing which is utilized by mest airplanes
toaday fer transpert planes. He retired in his fifties. He was a
Christian Scientist and became a reader in the church.

What was his name?

Frederick G. Thearle. I got him a job up there in the pewer plant.
The power plant was run by hot head engines that go "Put, put, put,
put,™ all night leng. But if it ever stopped putting I'd be up
immediately and I would get dewn and help there, get that engine
started again.

Did the fact that he was a Christian Scientist help your friendship?

I don't think so. Bill Aultman was alse a Christian Scientist, and
his sister was a practitioner and a teacher. I later went and toek
my classwork with her. But Rellie [Philleo] was very acceptable--it
never made any difference te me that he wasn't a Christian
Scientist.
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Did yeu go threugh a peried when yeur studies with engineering
science conflicted at all with yeur religien?

No. It never gave me & preblem. In the first place, Mrs. Eddy [the
founder of Christian Science] made it very clear that science is a
science of mind. What we term material science cemes only in the
mind. Then yeu translate it inte physical things. I never had any
difficulty with it.

Did any ef yeur teachers ever wrestle with it at all?
Ne.
They didn't try teo shake yeu up?

No one ever tried to change me. They would have had a reugh time if
they had. Neo, I never had anyone try to talk me out of it. Neot
even my wives, neither of which have been Christian Scientists.

I think of that peried in the early 1920s as being a time when this
was a very volatile issue, wasn't it, for many people?

It wasn't with me. As soon as we got to Hollywoed we were entered
in a Sunday scheool. We went every Sunday religieusly, all feur ef
us. Then as soon as I became twenty--I was by thias time at Cal
Tech—1I joined the moether church and the lecal churches, and started
teaching Sunday scheoel. I taught there until I graduated.

In Pasadena?

Ne, that was in Hellyweed. I always went home on the weekends. The
first Sunday schoel I had te teach was girls whe were just about my

age. I thought that was wenderful. They weuld give me these young

mevie stars wheo were hard fer wemen to handle. Semehew a young man

could handle them pretty well. Seme of them were quite fameous.

They were child actors. I haven't thought abeut them fer years.

Se that wasn't an unpleasant chore at all?

No, I never had any treuble with that. Of course, it meant that I
had to study my weekly metaphysical lesson pretty carefully because
I had to question them and de what you de in there. This is what
guides us [points to twe books] se we're all thinking together at
that particular time.

The twe beeks, the Bible, and Mary Baker Eddy's Science and Health.

Yes. We always refer to these as our only preachers. We de have
lecturers, and we had a wonderful lecturer here this last Sunday, a
levely black lady. She was just as sweet as she could be. Clemmie
just fell in love with her. She gave me some great hints about
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this. That was ene of the better thinga that Clemmie's ever—-best
that had happened te her. She was raised with dectera all her life.
It's geing te be very difficult for her te say give up decters
completely and depend entirely en Christian Science.

Your first wife was a decter's daughter.

Dector's daughter. She thought that we were oppesed te decters, but
we're net oppesing them. We have a great respect fer decters deing
what they de for people. That they den't de it eur way is net eur
preblem. My father-in-law and I were very clese friends. I
worshipped the ground he walked on, and he never tried te——and
Ruthie never tried te——she was even more restrained than Clemmie is
abeout taking medicine and things like that. She never expected me
te de all that.

It's interesting, theugh, that yeur friends in cellege were alse
Christian Scientists.

Well, one of them, so half of them were.
He had a similar viewpeint then.

Yes.

Teachers

There were lots of very famous people at Cal Tech at that time. Had
Richard Chace Tolman come yet?

Telman was there.

And Robert Andrews Millikan?

Millikan of ceurse was the top man, He wasn't ever president. He
wouldn't be called president, but he was the chairman of the board
or something like that. He still taught physics.

Harry Bateman?

Bateman was there.

Were you aware that these were great men, or were they great at that
time?

They were all great to us., I den't remember being highly impressed
because few of them were very impressive when you see them that way.
I've never been impressed by people. I den't know why. When we get
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aleng a little farther we will talk abeut the peeple I had te werk
with when I went teo Washingten, and particularly when I went te
Eurepe. Then when I came back as directer of the Bureau of Mines, I
mean, I dealt with seme of the great men eof the day. :

I was geing te say, you've been surreunded by impressive peeple,
yeur entire life.

Yes, but they never impressed me.

You were boern into a wheole family ef great achievers. Maybe that's
why.

I suppese I was impressed, because in writing heme I weuld talk
about people I met and worked with and so forth. I was a name
drepper, I guess. You asked me te be a name dropper and I'll be
deing that, because I'm proeud ef the fact that I've--when we get
down to [General] Lucius Clay, fer example, I lived with him night
and day for four years. Then he went te Germany.

But yeu must have been aware that these proefessers, for example,
were achieving remarkable things, weren't they?

No, I den't think se. Well, Millikan yeu would be because he was by
this time a Nobel Prize winner.

Did you meet Einstein at all?

Ne. I saw Einstein, but he came after I left. 1In fact, I was geing
over teo Cal Tech ene day when he was there and Mother said,
"Wouldn't it be wonderful if we'd see Einstein?"

We pulled up in frent of it, and whe walked acress the street
in frent of us but Einstein. I've heard lets of woenderful steries
abeut him, and of course I knew he was of great mental capacity.
But the difficulty ef Tech, even teday, the faculty are all so
highly respected in their fields that yeu're used te it.

It's just the nerm.
Yes.
And the students, of course, were all of that capacity alse?

That's right. I suppese that makes me that way, because after all,
when they came teo get me in the Tau Beta Pi at the Celorade Schoel
of Mines, they went back and found eut I had enly barely missed
becoming Tau Beta Pi and I had no idea I was anywhere near that
level. I just thought I was still one eof the stupid peeple. All T
knew was I had eneugh peints te graduate.



Swent ¢

Beoyd:

Swent:

Beyd:

Swent :

Beyd:

Swent:
Beyd:

Swent:

26

Did your managerial talents shew themselves at all at an early age?

Yes, I think s¢, because I can remember thinking that I weuld 1like
te be a president ef a copper mining company. I can remember it
new. I never realized hew I weuld get there or whether I was
trained to be there. Why would I ge after it? It came to me. I
didn't go te it. And I was a crew chief within a year from
graduatien.

Choosing Between Flying and Geophysics

But this was semething yeu had theought of?

That's right, because then, when I talked to my friend, Fred
Thearle, we decided that he would go en deoing the designing ef
airplanes and I would become a businessman and I would learn te fly.
The reason that we didn't go en with that is that my mether didn't
like this idea of my going to learn te fly because in those days of
the people who entered these flying scheols, less than half of them
came out alive, something like that. If they didn't ceme out alive
they were washed eut because they couldn't fly well.

So I got admitted to this Army Air Feorce flying scheel in
Texas. If I was geing to de what we had planned te do, he weould
design airplanes and I would fly them, and we would get inte the
business of building airplanes, this was just a matter of course. I
had a course in engineering and econemics, mechanical engineering,
and he was a mechanical engineer. He was a Tau Beta Pi, toe.

Was this after graduating?

This was en graduating., Of ceurse, I passed the physicals all
right. I could see straight, and my Cal Tech degree seemed te be
enough; they didn't need to test me on that ene. Se I was admitted.
My mother fell te work on this fast. She didn't like this idea at
all, se she went and werked on their friends in the mining industry,
and I got a wenderful job effer to go to the Radiere Cempany, which
was in the beginning of the use of geeophysics in mining expleration.
They talked me inte giving up this flying school and geing eut
taking a job in geophysics.

Whe talked to you?
My mother, my father, and the vice president of the company.

On what bagis did he influence you?
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Well, they shewed what jeb I ceuld de, and what I weuld get paid and
se forth. Den't forget, Dad never had a very big salary. I den't
think his salary was ever over $7,000 er $8,000 a year. He had
three mere children te educate, se I was en my oewn. They offered me
$200 a month. That was a let of meney in these days.

At that point were you thinking ef getting married?
We weren't thinking about getting married.
But you still needed the money for yeurself.

Yes. And I saved up mest of this money and put it in steck in the

company., Out in the field we were fed in the field and transperted.
I didn't need many clethes. I worked in the field in just one suit.
We didn't drink much, se-- [laughs] :

Where did yeu ge with Radiere then?

The Radiere Company was a subisidiary eof the Seuthwest Engineering
Cempany.

And they were headquartered in——1?

In Los Angeles. The man I knew was of Swedish erigin, Henning
Olund. His wife was a real Swede and a great friend of my mether's.
She was a Christian Scientist, toe. I den't think Henning ever
became a Christian Scientist. I traveled with him a let later en

This was Dad's industry. I had been up in the mining industry
all my life, or asseciated with it, and my mether werked pretty hard
on me not te geo flying. As a matter of fact, the class that went
down there, I den't think mere than twenty percent of them survived
the course. They either get kicked eut or they were killed. What
would I have been deing? I weuld have been flying airplanes frem
there on. I den't knew. '

Curricul um

[Date of Interview: Octeber 18, 1986] ##

I would like to know a little more about what yeu think Cal Tech's
philosephy or appreach te educatien was at that time? Now that
you've had experience with ether institutiens, what was distinctive
abeut Cal Tech?
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I think the mest distinctive thing abeut Cal Tech was the
realization that yeu had te train semebedy net just te be a
scientist, or an engineer, but te be alse a citizen. The breadth ef
the courses was such that we had, besides mathematics, chemistry,
and physics, we were required te take the basic ceurses in
literature and English. In current events we even used——what is the
weekly magazine—Time. Time magazine was relatively new, and was
our textbeok in current events. It wasn't leng befere I gave that
up because I never enjeyed the fact that they editerialized the
news. I haven't really studied Time since that time. But at least
in those days we were required to be well aware of what was geing en
in the werld.

And that was rather different for a technical scheel?

Yes, as far as I knew. I didn't know any other scheels, of coeurse,
but as I went en later to the Coleorade Scheel of Mines, we had much
greater difficulty getting those kinds eof ceurses inte the
curriculum, and they had them well established at Cal Tech. Feor
instance, we took from seven te nine ceurses a term. We had three
terms in the year, and besides our chemistry, eur physics, and eur
laboratory courses, we had te have these--what de you call them?

Humanities.
Humanities. The humanities courses went along with it.
There were three tems and then your field werk in the summer?

There were three terms a year. Then we had the leng summer peried
in which, at the end of our freshman year we tooek shep. We had to
do machine work or lathe work, and carpentry, and pattern making,
and things like that.

And that was on the campus?

No, it was in one of the high schools. We didn't have the sheps on
the campus, but we were sent off there in the summertime. In the
end of the second year we came back and we did mechanical drawing,
engineering drawing and acceunting.

Extracurricular Activities

Reserve Officers Training Cerps

At the end of the junier year we went off to military camp because I
had agreed to sign up for ROTC even theugh at that peint I was net a
citizen. Until my father became a citizen they couldn't pay me the
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$75 a menth, or whatever it was. But I nevertheless teek it because
my father felt that I sheuld be prepared te defend the ceuntry that
I lived in.

It's interesting that his terrible war experience at Gallipeli had
not turned him against military service in any way.

That's right.

And yeu were still enthusiastic abeut jeining the ammy.
Well, he had a big influence en me.

Was ROTC a big thing at Cal Tech?

In those days ROTC was a big thing. Net everybedy, of ceurse, teok -
it. You weren't required te take ROTC Until Dad became a citizen
they couldn't pay me. I just enrelled. When he became a citizen
before I was twenty-one, then I became autematically a citizen and
they were able to pay me.

And were most of your friends alse in ROTC?

No. Bill Aultman wasn't there. I don't remember if Philleo was eor
net. I den't remember what preportion of the student bedy, but it
must have been about a third ef the student beody which was in the
ROTC. Then they graduated as second lieutenants in the Corps ef
Engineers.

When we had the final parade in which we were given our
commissiens, I was asked te be the adjutant and read the orders of
the day. That was the first time I realized that I had a bellewing
voice that ceuld be heard all ever the football field. And I guess
that's still true. Maybe peeple don't understand what I say, but
they can't ever say they didn't hear.

Did you rise in the ROTC? Was this cheice as adjutant because ef
your administrative experience?

Well, I graduated as a second lieutenant, and I had been a platoen
commander while I was there, seo--

Se you had already ceme up?

Yes, up there. Did I ment:i.'on yesterday that I kept my military
training up?

Yes, yeu did.

When the war came aleng I was a senior captain and was called in as
a captain and I went te Washingtoen.
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Svent: This meant that yeu had gene to camp every year?

Beyd: I had gene te camp two eor three times at the military camp in
Celorade, Fort Legan. I had been te a military camp at Fert Lewis,
Washingten in my junier year.

I did a let of paperwerk. There were courses sent to you fer
you to study and write reports on. In fact, I sert ef became the
professor of military histery. I had to knew mere about the Civil
War and what's geing on, and what the effects on the erganizatien
were during the Civil War. I've forgetten all sbeut it new, but I
used to cerrect the papers of these wheo teek that ceurse. That's
the kind ef thing that kept me in teuch.

Svent: Hew did you happen te be chesen to cerrect those papers?

Beyd: I haven't the faintest idea. I was just asigned the respeonsibility,
I guess.

Swent: You must have had seme talent that caught semebedy's eye.
Beyd: I suppese so. Or they ceuldn't get anybedy else te de it.
Swent: What was your motivatien fer staying active in keeping this up?

Boyd: Well, I think my father made it clear te me that it was my duty te
serve my country. ’

Swent: You could have just stepped after graduation.

Boyd: I could have dene, yes. But I never did that. I always kept up
with what I did, I suppese. That's the reasen. It was a goed thing
I did, so when I got teo Washingten they ceuld give me a job en the
staff.

Dramatics

Swent: What other extra-curricular activities did you have at Cal Tech?

Boyd: Well, I took part in the drama club, and we put on plays. There is
a theater in Pasadena, the Pasadena Playheuse, in which a great many
movie stars were trained before the days of the talking pictures. I
would go over there eoccasionally and take small parts in that.
Gilmore Brown, whe was the directeor at the Pasadena Playheuse at
that time was also our coach in the plays, in the drama club.
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Swimming

Alse, I swam. My father had thrown me in the Pacific Ocean when I
was three years old and said, "You'd better swim; there are sharks
in there." That's what he told me. I don't remember that stery.
But I've swum all my life, and I competed in scheel in England.
Therefere I was on the swimming team and ended up by being the
manager of the swimming team in my senier year. The yearbeek says
that I was the suppert of the swimming team. I guess I swam about
as many races as I could take. But I wasn't very geood.

Really?
Ne. Just goed eneugh to win a few medals.
And I think you still love to swim?

Oh yes. 1I've swum ever since. I still swim But I never was
coached. We never had a coach at Cal Tech. We went and swam on our
own up at the junior high school peel and at the YMCA, but we didn't
have a pool in theose days. New Cal Tech, with some of my meney, has
got a good swimming poel. Their team is better. But my last year
we beat UQLA, so we weren't too bad.

More About Professors and Studies

Did you have contact with your professors outside of your classes?

Oh yes. One thing abeut Cal Tech--and this is very important-—-yeur
professers were always available te you to help with persenal
problems. Professer Graham Allan Laing was my professer of
economics and business administratien. We never called him anything
but "Professor Laing." We weren't on a first-name basis in these
days. He regularly every term would have meetings at his house
where his wife put eut the cookies and we would sit and discuss
econemic questiens.

Dr. Millikan had us in to tea or cookies, or whatever it may
be, at least once a year.

And these are the two fields that you were most interested in?
Well, Dr. Millikan was the head of the scheol.
Ecenemics and mechanical engineering.

Mechanical engineering, yes.
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Physics was net yeur majer.

Oh ne. Heavens, I had a hard time getting threugh physics.

But geephysics became—-

Geephysics came te Cal Tech after I had left. I had no training in
geephysics except in geelegy. We were talking abeut the Cal Tech
professer whe became the head eof the California Division of Mines
and Geeolaegy, Ian Campbell. He was my prefesser. I get te knew him
quite well, but the head of the department was then Jehn Buwalda.

I've got a gold-headed prespector's pick up there en the wall
behind the geld pan. On my fiftieth anniversary of graduating frem
Cal Tech I was apparently the eldest living geolegist as a graduate
ef Cal Tech, altheugh I didn't graduate in geology at Cal Tech. I
had beceme a geologist in the meantime, and they always made a fuss
of me when I went there. I've got great friends in the department
still.

You sheuld say that yeu were given the distinguished alumnus award
frem Cal Tech.

Yes, but because ef my economics, my business, net necessarily
because of my engineering contributiens, altheugh I guess I've made
seme or I wouldn't have been elected te the Academy ef Engineering,

You've always had a breader outleek than just the science and
engineering,

That's right. Cal Tech very carefully trained us in breadth, net
being tied dewn te a particular field. While we had te pick a
discipline like mechanical engineering er civil engineering, we were
expected to breaden sur whele outleok.

The professors have always been well chesen at Cal Tech.
They're proud of the fact that the Academy of Sciences and the
Academy of Engineering have a large cempenent ef Cal Tech
professors, either befere they came te Cal Tech, er while they were
there they earned those honers.

And these have frequently been men of multi-disciplinary talents.

Yes, I think that's true because witheut that they wouldn't get
appointed. Linus Pauling is an example. His sen-in-law, now
provest at Cal Tech, was a member, then head of the geology
department, Barclay Kamb. He with Leen Silver and Rebert Sharp
have been geed friends for years.
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Arneld Bechman was my instructor in chemistry. Se I was ene of his
first students. Few men have matched his eminence in science,
industry and support of the scientific institutiens. I am sure that
I was influenced by hig example and enjey seeing him when we meet on
the campus or at meetings of the Cal Tech Asseciates.

##

One of my remmates, Roland A. Phillee, designed the civil
engineering functiens fer the censtructien of the Palemar telescope
in southern California. He took me inte the labsratery. I saw them
polishing that mirrer that time. But I had nething te do with it.

And your interest in aerenautics has net continued, has it?

No. I haven't had any great interest in it. Altheugh my feurth sen
Hudsen was a flier and chairman ef the Peoint Lebes chapter of the
American Institute of Aerenautic and Astrophysical Engineers. I've
had a lot of friends whe have been inveolved in it in the
manufacturing end, the research end, but I've never had any
particular connectien with it, except te fly in my work.

You've certainly done a let of flying, yes. I just made a note eof
some of the Cal Tech peeople. Did yeu have Theodore veon Karman? Did
you study anything frem him?

No. I was aware he was there, but I didn't have anything te de with
him.

Tolman, you said, taught one of your classes, physical chemistry?
Physical chemistry, yes. I get my physical chemistry frem him.

Was there any prefessor that particularly influenced you? Professor
Laing perhaps?

Well, Laing, of course, had the greatest influence on me, and
Millikan gave me my basic physics. I had to take hydraulics, and
the professor who wrote the beok frem which we worked, we had te
check him on the answers in the back of his beok. We found seme
errors in his book. But he was a very prominent hydraulic engineer
in the engineering societies, and he would be gone a large part of
the time, so we were lectured to by felleows.

The professor of aerenautics—I did take aeronautics——I will
always remember him. I can see his face and I'll recall his name.
One day he preduced the formula for the air foil in the wing of an
airplane. It went clear across the board and then he wrote the
answer at the bottom. He turned around. My eyes were wide open.
He said, "Didn't you follow me? I just changed teo pelar coordinates
and integrated.” It would have taken us all day te change te pelar
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coerdinates and anether day te integrate it, but he had dene it in
his head right there. I didn't de very well keeping up with that
kind ef mathematics.

Did they have a lot of laberatery facilities?

Oh yes. One of my professers whe was quite fameug in hisg field was
Royal Serensen. He was the head of the electrical engineering
department. He came frem Gelden, Celerade, where I was te ge later.
His daughter was a beautiful redhead, and she was the belle of the
campus. She married a man whe was a2 senior when I was a freshman,
Petersen. He's done well in the state of California since then, in
the electrical end. But I always looked up te him as being my here.
In these days, the seniers were that hat that the rangers wear, the
flat, hard hat. Seo I wore mine when I was deing field work for a
long time until it were out. When you got te be a senier yeu got to
wear the hat.

In these days we used te wear plus fours [knee-length pants].
I have pictures of me in these days shewing me in plus feurs. Then,
you know, we used to have quite a little rowdiness at the
universities. One of the worst things was they would get us all
lined up as freshmen te get a picture taken, and the sophemeres
would be up on that balceny abeve and then dump water on us until
somebody let a barrel of water slip eut of his hand and almest
dumped it on somebedy's head. That put an end te it.

Cal Tech has always been committed to being a small institutien.
That's right. It isn't much bigger new than it was then.
This meant a greater closeness to your prefessors.

You knew your prefessors pretty well. They mixed. We went te their
heuses, and they were always open for us to go te.

The Honor System

One ef the great things about Cal Tech was, I think, the hener
system. When we went in to take an examination we could take all
the books we wanted te in there. The enly thing you didn't do was
ask your neighbor. Yeu swore teo the honer system and yeu didn't
crib or you didn't de anything like that. In fact, you could take
your examinatien home and werk at heme, and bring it back befere the
hour was ever. I did that ence. I don't know why. Of course, I
almest flunked. We used to leave slide rules and boeks on the steps
while we went to another class. We were very careful about that,
and we guarded the honer system pretty thoreughly.
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Of course, we were allowed slide rule errer. Yeu always carried a
slide rule. Teday, Keeffel and Esser [manufacturers of slide rules]
even turned ever the machines that make the slide rules te the
Smithsenian Institute. The electreonic calculater and cemputer have

replaced it totally.
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III WORKING AS A GEOPHYSICIST

Radiore Company Crew Chief in Canada and Utah

The next period is when I turned dewn the air ferce. They can never
understand why I turned them down. It was because I got a jeb with
the Radiore Company, and we went immediately in the field. I was
trained in the deserts of California and then meved to eastern
Canada to work under an older man whe couldn't stand the celd. When
the winter came in the backwoods of Canada he had te ge heme. I
suddenly became, at the tender advanced age of ene year beyend
college, a crew chief.

Where precisely was this?

This was up in nerthern Quebec in eastern Canada. We were deing
electromagnetic prospecting,

Which was brand new at that time?

It was brand new, that's right. Our particular machine had been
developed by a man within the Radiore Company. What we had was a
great big wire coil, a square coil, mounted on a frame, which could
be folded to carry over a man's sheulder.

By great big, yeu mean feur feet square?

Six feet on the side. I think they were that big. Then you had a
generater to produce an electric current by manually cranking it.
Later on we activated the generater with a lead battery. This gave
a more constant signal. In that celd weather the batteries didn't
last long and had to be charged overnight. By the time we got to
Canada, however, we had gotten away from the mechanical hand-
cranking mede.

You trundled this thing aleng the ground?
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No, we carried it on eur backs. By the time we got to Canada we had
te carry these fifty-five-peund electrical batteries. We carried
them on a tump line ever our head on eur back. If yeu had te crawl
acress logs in the burned-~ever area, the strength of yoeur neck was
tested; we all get pretty streng necks.

What did this register?

What we did, we really generated a current which, passing threugh
the large ceil, preduced an electremagnetic field. If there was any
electrical conducter in the ground it weuld distert that field. We
could measure that field by taking a transit er surveying instrument
mounting twe ceils on the trunien or axis. You knew the shape eof
the magnetic field being transmitted, and that ceil was peinted
directly at you-—we had to make lines threugh the forest and line up
that transmitter with the receiving instrument.

You had twe peoeple?

We had a receiver and a transmitter. There were four of us usually
on the crew. The man eperating the receiver weuld put the earphenes
en., By turning the ceils and listening te the leudness of the
signal he would recerd the reading on the transit at the highest
level of the sound. This would indicate the directien of greatest
distortion of the transmitted signal. Then these recerds in the
netebook were plotted en the map and geelogical indicatiens
determined. This same system simplified teday is used for lecating
water or gas lines and buried treasure. We had been practicing this
in the seuthwest where the ground is dry and any cenducter at all
was not very easy te pick up. When we got inte Canada where the
ground is wet, these signals were more definite. Even a little seam
of pyrite would be easily detected.

Was there a variety of metals that you picked up in this way?

Yes. We were searching for minerals such as galena, the sul fide of
lead; chalcepyrite, the sulfide of copper; and the sulfides of
nickel. But pyrite, the sulfide of iren, was plentiful but net much
use in this centext. The actual centent of the cenducters ceuld
only be determined by drilling with diamend drills. This fellewed
the geeophysical mapping.

We were leoeking for geeological anemalies rather than metals.
We had to interpret these te determine whether they represented
veins or they represented an ore bedy, er whatever it may be. This
precess is called the electromagnetic methed. That was the Radiere
Company's principal teel. We could trace fault planes very clearly
as the breken rock in them usually centained water and thus
conducted electricity. Thus we could see threugh the wet underbrush
in the ferest what the structure leoked like underneath. This was
the thing to be done in these days, so I hadn't been there mere than
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four or five months working in a laboratory in vain to help build
the equipment. We had to import the little peanut radio tubes.
There weren't any produced in this country. The transistor hadn't
been invented yet.

Where were they imported from?

Canada. I don't know how they got there, but we were supplied with
them. If we had any trouble with the electronic box mounted on the
transit we used to bang it with our hands to fix it

You were constructing these things as well as—

I had to construct them in the laboratory before I went out so I
knew what to do with them when I went out in the field. I could fix
a circuit, and I knew how to solder, and check out to see whether the
resistors and the condensers and so forth were working all right.

When you then ended up as crew chief in northern Canada, you worked
there through a winter?

Oh yes. We lived the winter in northern Quebec. There were not
many hours during the day that you could see. We were up quite far
north, and the temperature would drop to fifty and sixty below zero.

Did this affect your recordings to have the temperature change?

Do you mean the electrical? No. We could read through the snow.

It was easier to work in the winter than it is in the summer because
you wore snow shoes and you stayed on top of the snow. The snow
didn't interfere with the penetration of the magnetic field. Then
we would drive stakes into the ground through the snow where the
conductor manifested itself. After the snow melted, the brushed-out
survey lines and the electrical conductors marked by the flagged
stakes were still visible. French~Canadians cut lines through the
forest and surveyed them. We knew where we were and then we could
approximately know where the survey points were~—have a transmitter
going along one line and the receivers on another. You had to go
and do all this by survey in advance and know exactly where you were.

Later on when I had been returned to the U.S. we were working
in the lead-zinc-silver mines in the Tintic district of Utah. We
took the system underground. Production from these mines was done
by leasing sections of the mine to groups of miners who worked them
under lease. In reaching for ore bodies and in order to save the
cost of hoisting waste to the surface, they would mine very small
access drifts. These were mostly mapped, but not all; we had to
crawl through them on hands and knees carrying our equipment,
usually with a carbide light in our miner's hard hats. We would set
up the transmitter in one entry and point it toward a surveyed point
plotted in another. The power was turned on at specific times and
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Boyd: the receiver would be set up at that time and place and readings
taken. The electric fields would be diastorted by sulfide mineral
ore bodies. Once we were satisfied that we had found such an ore
body, only to find that most of it had been mined out by the
leasers, probably years before.

Swent: Was Radiore contracting?

Boyd: Yes, Radiore was a contracting, consulting firm. They would go out
and contract to do this work and then provide the company that paid
for it with the maps. We had to be very careful about it,
paticularly in Canada, because if one of these maps would get out,
or you would talk out of term, the stock market would begin to be
affected. You had to be very, very careful.

Swent: And you were told this?

Boyd: Oh yes, sure. It was made pretty clear to us. I became a crew chief
before I had been with the company a year. I wae still only twenty—
two, or something like that. So I've been a boss all my life, a
boss of something, until I got here and Clemmie took over. [chuckles]

Swent: So then you were with Radiore for a couple of years?

Boyd: Yes. Let me see, about two years. 1927-29. I was called back to
Los Angeles to prepare to go to Russia. On the way I took the train
across northern Quebec to Vancouver and a ship down to Los Angeles.
I went in to see the boss with fear and trembling for taking all
that time off. He said, "Did you stop in Lake Louise and Banff?"

I said, "™No, we didn't have time for that."”

He said, "Oh, you ought to stop and take a day or two and see
that along the way. You ought to see the elephant as you go by."

So instead of getting bawled out I'm chided for not taking a
little more time. I was to prepare a crew to go to Russia

Swent: Who was your boss?

Boyd: His name was Henning Olund. The electrical equipment was designed
and built by J. J. Jackowski and the theory developed by him. He
was the research director.

Swent: So you were going to go to Russia?

Boyd: I was ready to go on the crew to Russia but we had to wait for the
contract to be completed. Later, at the end of a very
unsatisfactory contract they were sent home without their equipment.
I wag brought down from Canada to prepare to take that crew to
Russia, and I was staying at home in Hollywood in the meantime.
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While waiting I was sent te New Mexice to jein a crew led by Wesley
Nelsen, whe later became an assistant directer of the Reclamation
Bureau in Washingten. The western crews usually traveled in Marmen
open cars with the big transmitting ceils strapped on the back and
batteries and electrical equipment on the running boards. What
little baggage we had waa piled inte the back seat with us.

We were assigned te study a potential cepper depesit abeut
hal fway between Santa Fe and Albuquerque. Nelsen and his wife
traveled in a separate car. We arrived at the campsite on a cold
snowy evening, We crossed an ice—cevered shallew stream to a small
intact cabin, and a large dilapidated building, one end epen and the
floor fallen in. We had a camp cook aleng se we shered up the fleoor
and set up the coek steve, spread a tarpulin over the open end, and
set the cook to getting dinner. We all were in celd misery.

I seem to remember saying, "When we leave here in a menth or seo
we will feel like leaving heme," and it was se, for we would spend
alternative weekends in Santa Fe and Albuquerque. There was a big
pipeline abandoned in the stream bed—it shewed up very nicely on
the equipment--but we did net find a significant ore bedy.

Was this when you saw Colenel Charles Lindbergh?

It is possible that I had seen him when we went on the Aere Club
trip to the Ryan plant in San Diege my senior year. That was in the
spring of 1927. They were building the Spirit of St. Louis and we
watched them at it. As he spent quite a little time at the plant
during constructien it is pessible that he was there, but nebedy had
heard of him. One day while coming inte Albuquerque by train I got
off to walk up te the Alvarade Hetel, and I recegnized him getting
off ahead of me. I follewed him te see how many would recegnize him
after all the publicity he had been getting, There was ne sign
anyone gave that they had fer that three or four blecks.

It appears that this peried with Radiere was a significant one for
you.

The work in the field with the Radiore Company was interesting and
sometimes quite exciting, We were after all contributing te the
application of new physical knowledge to the art of prespecting fer
mineral reseurces, the basis of all manufacturing industry. The day
of the surface prespecter was coming very cleose te the end. The
geologist with his knowledge of hew mineral deposits were
concentrated in the earth's crust could search for surface
indications but he needed te be able te leek below the surface teo
expand the necessary inventory of his ideas. O0il is cencentrated in
nature by stratigraphic traps; the seismeometer was not able to
locate 0il directly, but it can determine where geological
conditions could trap er cencentrate eoil in the recks. We, on the
other hand, were engaged in using the behavior of electricity teo
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determine where bedies of minerals buried in the recks would have
the electrical characteristics te indicate the presence ef bedies of
ore. Much of the experimental work dene with the Radiere equipment
was done near Darwin, Califeornia. The effice was in Les Angeles.

Amusements

On my way acreoss Canada there were three very levely girls who were
members of the Albertina Rashe Ballet. The four of us weuld play
bridge and eat tegether. Then when we got down te Hellywoed I still
wasn't ready to go to Russia and was filling in time working in the
lab. I used to go with one of these girls, and I feound eut she was
Albertina Rashe's secend in command. I would wait at the stage gate
to meet her. But Mother was scared te death I was geing te marry a
chorus girl. I think she figured that I was a little young fer her.
They were doing chereography for "The Hellyweed Scandals of 1928."

Bridge is semething yeu hadn't mentioned yet. You learned te play
bridge somewhere along the way.

Well, my mother always played bridge. She taught me how. I never
was a very good player. I played at it. We played bridge and peoker
in the camps in Canada because after all there was little else to de
in the long nights in tents at forty to sixty below zere. Being
with these people I would have a beer or a glass of wine with them.
Usually I ended up by having to carry someone whe everdid it te bed.

I was going to say, seme of those places have a reputatien of being
pretty hard-drinking outfits.

That's right. There were some people whe were. 1I'll never forget,
we had a Scotsman, a Canadian Scot. We had te carry these leng
poles so we could see threugh the woods. One day he tripped over
seme logs he had te cress. He picked his pele up and he looked at
it a minute and said, "You three-masted bastard" in a Scotch accent.
I once had to dig him eut of a snew bank in Reouyn and put him te
bed.

Did people tease you because you weren't a drinker?

No, because I didn't make it obvious.

So hew did you happen to leave Radiore?

Well, when the end of the secend year came and it became obvious to

me that if I was goeing to be a geophysicist that I had better be
trained as a geologist.
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Ssent: And you did enjoy the field werk?

Boyd: Yes! The Radiore asseciatien ran frem the spring graduatien of 1927
to the fall eof 1929. Fellewing the year in Quebec and Ontarie and
the return te California I was assigned several stints with various
crews; some I led and others with more senier members of the staff.
We worked in Idahe with Dr. Anten Gaudin in the lead-zinc districts
of Idaho; in the copper mines of Butte with Anacenda staff and with
Reno Sales, their great geelogist; the Tintic district ef Utah with
Paul Billingsley, the great consulting geeolegist. Billingsley eonce
said, when we were still hand cranking the generator en the
transmitter, "When you can turn eut the steck returns en that
machine I will believe it works."
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IV GRADUATE STUDY AT THE COLORADO SCHOOL OF MINES, 1929-32

It became obvious to me that if I was te centinue in geephysics and
mining that I should beceme better trained in the fundamentals of
the geeloegical and geophysical sciences, that I sheuld enter a
graduate school semewhere. Returning to Les Angeles I stepped in
Denver and visited the Celeorade Scheel of Mines in Gelden I was
intreduced by the twe or three graduates that I had been werking
with. I was granted a fellewship and entered in the fall of 1929.

I left the empley of the Radiore Company in September 1929, I
had used a little of my $200 menthly salary te buy steck in the
company. As I remember it I had about $200 in cash when the
Depression descended en us. The company seeon went eut ef business,
but the Celorado Scheoel of Mines toek me on as a teaching fellew for
$75 per menth. Seme kind neighbers rented me a reem for $15 per
month. You can bet that I kept track of every cent. I still have a
little beok in which I kept track of these precieus pennies.

My superiors were the head and faculty members of the geoleogy
and geephysics departments. The first term I acted as a laberatery
assistant in the freshman geeology classes. That term I began taking
all the ceurses in geelogy that I had net taken at Cal Tech such as
mineralegy, petrelegy and structural geolegy. I cempleted all the
required ceurses as I teok on a fairly heavy teaching lead, in
mineralegy, freshman geelegy, etc., to complete my work for a
master's degree in geephysics in 1932, In August of that year I was
fortunate enough te marry Ruth Ragland Brewn. I was initiated inte
the Alpha Tau Omega fraternity in 1930 and elected te the office of
worthy master in 1931, By 1932 I had cempleted all the required
courses teo earn my decter eof science degree in 1932 in geelogy.

The only place te really get this training in geephysics was at
the Colorade Scheel ef Mines under Dr. Carl Heiland, whe was the
head of the geophysics department. Abeout the time my father was
ready for cellege, Grandfather decided to meve teo Lenden. Father
had a friend a year older who had decided to go te the Ceolerade
Scheel ef Mines, and Dad wanted te go with him, but his father, my
grandfather, put his foet down and said, "No, if you're geing te be
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a mining engineer you go to the Royal School of Mines in London."
Years later when I was in Golden, Dad and I studied the pictures of
graduates. His friend was one of the two who graduated about 1898.

What did the students call you?

They called me anything from Jim, Buck, Doc, when I got my doctor's
degree, as long as they didn't call me late for breakfast. They all
had names for me.

Buck Boyd seems to be a rather common nickname for you.

The Buck Boyd came because I got tired of them not carrying on their
work in the mineralogy class, and so I gave them a real stiff quiz.
And when I came into the fraternity house for lunch, somebody in the
back of the room said, "Buck Boyd rides again." Jack Benny, at that
time, was talking about Jack Benny rides again. So that's where I
got the name from. That whole generation in school called me Buck—
still do.

Then the lady who I lived with next door to the fraternity
house, where we built a new fraternity house, when I became the
worthy master, was a great friend of Dr. Harry C Brown. She taught
school, the Randall School in Denver, with the doctor's daughter.
And she brought her out, and I saw this very lovely lady with a
great big hat on at the dinner party, and that's where I fell in
love with her. She drove a Cadillac, and I had to come in the
streetcar when I took her home in Denver.

About three weeks later I took her to a ball at the military
camp south of Denver where I used to keep my commission up to date.
I saw the attention she was getting from other men around there, and
I took her outside, and said, "You know, I'm going to marry yow"
{laughs] I scared her to death. But I think she finally fell in
love with me because we were married a year later. That's how I
came to know Ruth. She was teaching school, in her aunt's school,
and continued to teach after we married, because teaching school
there permitted her to go and carry on her social affairs as well as
her teaching affairs.

And she liked to ride?

She had been born in the saddle. They had horses up in the
mountains. They had a house at Evergreen, and all the time she was
in school, they would go to Estes Park for the summer. I hadn't
been much of a horseback rider. I had ridden as a child, but we
went on one of these trips one day, on horseback, and I got a horse
with a very stiff leg., And I was pretty tired before I got halfway
home. She took the horse over, and she thought she'd lost me.
That's the only time I ever saw her in tears. [laughs]
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Left to right:  Hudson, James, Douglas, Ruth, Bruce, and James
Brown. Early 1950's.
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But frem there on, we were pretty clese, and I woeuld ge inte Demnver
on the streetcar. I didn't have a car then, until I get a jeb with
the Geelegical Survey deing seme mapping in the summertime, and I
had te have a car, se I beught my secend car.

The United States Geeleogical Survey maintained an effice in the
basement ef the Natienal Guard building in Gelden. I weuld spend
seme time with the members who werked out of that effice,
particularly Edwin Eckel, whe later became executive secretary ef
the Geological Seciety ef America, and Themas S. Levering, whe gave
me a job first to help him finish a map of the Nederland tungsten
district in Boulder County, Celerade. That was in the summer of
1933, the first of my new married life. The Loverings with their
sen Toemmy and Ruth and me. We hired a Texas scheel teacher te ceek
and maintain a cottage in a levely dell in the Celerade meuntains.

The men and Temmy werked from sunup te sundewn mapping the
geology, and evenings plotting the werk en the maps. That weuld be
seven days a week until the ladies rebelled and we would take
Sundays off te attend such things as the Central City Opera House.
The government empleyees had had te take pay cuts as the
government's income had materially reduced in the Depressien. I had
been hired as a redman instead of a geolegist. The year befere I
had been sent out in my ewn car teo fill in seme of the gaps in the
new geolegical map of the U.S. being prepared fer the internatienal
geological conference to be held the follewing year.

In the summer of 1930 John H. Wilsen had hired me te survey
with the magnetometer the countryside areund Wichita, Kansas, te
allew him te appraise the pessibilities of finding eil. I weuld be
out in the field before sunrise driving from ene predetermined
location te anether, set up, take the magnetic readings and return
out of the heat of the day te the local swimming peel. Then visit
with lecal company offices te berrow well legs. Then spend the rest
of the evening plotting the readings.

When I was later having treuble with the Senate ever my
confirmatien te the directership of the Bureau of Mines, John was
one of my staunchest supperters, getting many peeple to write
supperting letters.

As I was now werking hard te complete my work fer the docterate,
I became cleosely asseciated with Ben H. Parker and John D. Marr,
beth candidates for decterates. Ben and I were later te become
partners in the consulting firm ef Parker and Beyd until I went off
te war. John went inte the practice of geophysics. Ben and I weuld
relieve each other in our teaching assignments when consulting werk
would appear.
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At another time I had received a centract frem the Reclamatien
Bureau to study the greundwater water table in the Belle Fourche Dam
in Seuth Daketa. It was an earth-filled dam, and the design of the
dam had te previde that the water table was breught down belew the
top of the dam. We could determine hew deep the water table was by
making these electrical currents fleat. Thta was my first centract
with the resistivity, which we used in mining for research later on.

The practice of geophysics required the use of scientific
equipments that were censtantly changing, I teek a part-time
managing pesition with B. E. Meritz Jr., an electrenically trained
man from Massachusetts Institute of Technelegy. We called it the B.
E. Meritz Instrument Company. Bert had been deing work with the
research dectors at the Coleorade University Hospital in Demver. We
patented a "Poly-electre—physiograph" te concurrently display
visually and audibly: cardiegrams, muscle currents and heart beats
which could be simul taneeusly seen and heard in the hespital lecture
rooms. These required the use of the new cathede ray tube which was
to become the basis of radar and TV,

We designed and built our ewn instruments for measuring the
resistivity te the flow of electric current in the greund fer use in
my censulting werk. If I needed equipment te read natural currents
in the greund which can be preduced by certain geelegical
occurrences associated semetimes with ore boedies, I could berrew
some that John Wilson had available. On one eccasien I was able to
help the American Smelting and Mining Company expand an ore bedy
west of Dermver. On anether eccasien Ruth was my only helper, my
"four-man crew,"” She would lift a heavy sledge hammer to drive iren
stakes inte the ground.

Later I was asked by the city of Grand Junction te study the
geology imvelved in a lawsuit. Ben cevered my classes while I was
preparing fer and testifying in ceurt. By this time I was teaching
econemic geeology.

I kept ne diaries in these days so the exact dates may escape
me. I arrived as a graduate student in the fall of 1929. Then the
next twe years I spent in intensive work to catch up with the basic
courses in geolegy and geephysics and so en. I am net sure when I
went on the payrell, but it started as a teaching fellew in the
freshman courses of map reading in the laboratories, and preceeded
through instructership, assistant professer te full prefessorship,
after my becoming a full professor of ecenomic geelogy (meaning the
sciences invelved in the search for and extraction of mineral
resources). I was married in August of 1932 and meved te Demver
that year where my wife was teaching scheel. I was able to
suplement my small salary, even as associate professor, with eutside
jobs and censulting work. The fermation of the B. E. Moritz Company
was financed by eur ewn meoney and some sales of stock te family and
friends. We were beginning to build various markets. My father—in-
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law leaned us an old hoeuse en a vacant parking let in dewntewn

Denver te work frem. This all came te an end when I get called inte
the army and Bert lefit for Heusten in early 194l1. The company was a
total loss fer all eof us. :

I did not beceme a dean until I was enticed out of the army by
the offer. The beginning of the army career ferced me out of
teaching and technelegy develepment and inte administratien. Sixty-
four years have passed since I began intensive training and worked;
ferty-six of them were in administratien. '

Teaching Econemic Geology

[Date of Interview: October 18, 1986] ##

This is Saturday afternocen new, October 18th, and we are continuing
the interview with James Beyd. Geing back a little bit inte yeour
Colorado Schoel of Mines experience, ceuld you give me first of all
a definition of ecenemic geology?

An econemic geologist's majer interest ie in the search fer new
mineral deposits and for the production of the raw materials
required in the econemy. Any studies of recks which lead to the
discevery of new minerals and the productien of the required amount
of minerals is referred to as economic geology.

If you're dealing with just plain geolegy, seeing hew the
meuntains are formed and se forth, you call that structural geelogy.
Econemic geology is dealing with the minerals that are basic te the
economy. These are the two things.

So this now pulls in yeur majer interest, doesn't it?

That was my major interest in the Coloerade School of Mines because,
altheugh I did teach petrelegy and mineralegy and histerical
geology, my majer interest at that time, at the time I was leaving,
was in the economic field. I had a predecessor who I werked with,
Bill Hewlett. He was teaching econemic geology when I got there.
Then he left the department, and I took the positien of prefessor
of econemic geology and began te teach it there. Se I learned most
of my economic geolegy from him, really.

Were you teaching undergraduates and graduates beth?

I had very little to deo with graduate students at that time. There
weren't many graduate students in econemic geoleogy there. Ben
Parker and I were probably twe eof the few that were there. While I
was teaching, I was still getting my educatien.
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Seent: Did you do a special preject or dissertatien fer yeur doctorate?

Beoyd: The thesis for my decterate was "The Ecenomic Geology of Celerade."
Later on, when I had ninety geolegists working for me, one went back
and read it. I wasn't very proud of it. [Laughter] There had te
be a lot better jebs than I wrote. So I den't think it was any
great contributien te scientific literature.

Svent: Was it used by any of the Colerade companies that yeu knew ef?
Beyd: Not that I know of. One of my asseciates who was killed in an
airplane accident had his heme in Gelden, and he had read it and

studied it, and we got discussing it. I had learned a let of
geology since then. [Laughter]

Summer Work with the United States Geological Survey

Swent: Actually you didn't work very much in Celerade, did yeu? I mean
subsequently. Were you ever empleyed by a mining cempany there?

Boyd: I never really worked, except for the summers, when I worked for
the Geological Survey. Thomas S. Levering was my principal when we
filled in the geologic map of Colorade. The Internatienal Geelogic
Congress was going to meet in Colorade in that year, eor the
fellowing year. We had to finish the map which would be published
for that purpese. I was given the joeb eof filling in seme gaps.
That and the werk in the tungsten district.

Svent: That's interesting, This is the United States Geeolegical Survey
that was doing the Celerade map?

Beyd: Yes, the USGS.

Swent: Did Colorade alse have a state bureau?

Beyed: The principal work done in the mapping of geelegy was under the
contrel of the United States Geological Survey. They weould
cooperate with the local state geological asseociation, and they
would publish the maps, of ceurse. They had to get the infermatien
from lets of sources besides their own staffs.

Swent: Was there any problem of correlating different scales?

Beyd: No, there wasn't.

Swent: Did you work with a standard scale?
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Well, depended on what we were deing. We had a much bigger scale
when we worked in the lecal districts than we did when we were
werking with the general geelogy. The Geelegical Survey had a
series of scale sizes they used for certain kinds eof maps.

Which are standard?
They are standard, yes. That's always shewn en their map.

I was asking this questien because, when I was talking te Gerden
Oakeshott from the Califernia Divisien of Mines and Geelogy, one of
their problems was taking hundreds of maps of different scales and
making a state map.

Oh, yes, I would think so.

And standardizing all theose maps. But Colerade evidently didn't
have that problem.

I suppese they did teo. But the preoductien ef the maps themselves
was always left to the Geological Survey. That's ene of the
preblems the Geelogical Survey faced. They stuck te scientific
geolegy, and they had te get their apprepriatiens frem Congress.
Each ene had te get a coeperative study geing, and there was an
awful lot of pelitics in it, which was unfortunate. It weuld've
been better off if it had left the Geelegical Survey teo geo ahead and
not to attempt to work by states bécause pelitically the states had
to shew they were getting semething dene.

Were you aware of the pelitics in this when you were werking for
them that summer?

Oh, yes, sure. Where they kept pelitics out was the Geolegical
Survey. They were very careful abeut keeping eut of pelitics. But
nevertheless, the meney had to come from the Cengress, and the
varieus members of Congress would be pressing to get mere work dene
in their particular state. Se they ceuldn't ge out and just
carefully design a pregram te complete the geeological survey of the
whele United States. They were forced te go and de seme here and
seme there depending on how they got along with the cengressman or
the senater in that area.

How were yeu aware of this as a young geeologist out there deing your
work? .

Well, I wasn't very much aware of it except for the fact that, when
I went out to work with the Geeolegical Survey members like Lovering,
we knew we had certain things to de. And I was just aware that was
a result of having the appropriations coeming in there.

Hew did you get this jeb?
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The Geelegical Survey had an effice in Gelden, and there were seme
great geelogists there. Levering was one of them. Anether fellew
by the name of Edwin Eckel later became the executive directer of
the Geolegical Seciety ef America, and he was that for years. I
haven't theught of these peeple for twenty years. I weuld werk with
them, down in the office there, and they weuld like what they saw.
We had meetings with them.

The Golden Philosephical Geeolegical Seciety

From the department of the Colorade Scheel of Mines?

Yes. Members of the Geolegical Survey and the Geelogical Department
at Colerado Schoel of Mines, we had secial intercourse. I belonged
to one thing we called "The Geolden Philesephical Geelogical
Seciety." The ladies would play bridge while we talked geolegy. Seo
I used to have leong discussions with these high-powered geelogists
whe really knew what they were talking about. I get te the peint
where my mind was stimulated and I would be up all night. We would
take new books such as Metamorphic Geology and argue about them.
Had a great time.

How often did you meet?

About once a month, except in the summertime when we were all out in
the field.

Were you aware of funding preblems for the cellege?

I was aware of them, of course. I knew the fact that the president
of the School of Mines had to go and get his money directly frem the
state legislature. We educated a lot of fereign students, and eut-
of-state students, and this was cesting a let of meney. Engineering
education is a more cestly functien for a state to undertake than
the liberal arts.

Se that's where the money came from. Except the money that
came from oil reoyalties on state lands, and mining reyalties on
state lands was assigned to the Colerade Schoel of Mines. Mest of
it I think. I don't remember exactly hew that was in those days.
So it autematically came. .

After the war, the cost of education went up se dramatically.
Except when I was dean for ten or eleven menths, I wasn't quite se
deeply invelved in it. Ben H., Parker did all that. He was the
president then. That's when we had te start geing after private
money.



Boyd:

Swent :
Boyd:

Swent

Boyd:

Swent

Swent

Boyd:

Swent

Boyd:

Swent:

Boyd:

5l

Teday, I den't knew what prepertien of it, but a large propertien ef
the meney that funds the Celerade Scheel of Mines cemes frem private
erganizatioens.

Which was net true befere the war?

Ne, it was a very small ameunt, ceming largely frem alumni.

As a prefesser, did you de any budgeting?

As a professor, ne.

Did you do any administrative functiens at the college at all?

Well, we had to take part in what was allecated te eour department,
which, when I came back as a dean, was our big functien.

But as a professer you weren't?

No. Yeu knew hew many students we had. You knew what yeu can de.
You were given a small budget for whatever yeur needs were. I hate
to think what my salary was.

Weuldn't sound so geed now, weuld it!

[Laughs] 1It's appalling. When you think that I went te Cal Tech
at, I teld you the figures. And teday it cests seven or eight
thousand dellars te ge there. You can see that the cest of
educatien in terms of number of dellars has increased enermeusly.
Yet I gather that in terms of real dellars the professors are net
really paid much more than they were then.

For instance, my sen, I den't know what my sen's salary is at
the University ef Califernia, but I wasn't getting paid that amount
of money until I was president of a cempany. Se, that's net all
inflatien.

No. And yet it sounds as if you were living rather well. Yeu had a
full-time housekeeper. Didn't she ceme with you at this time?

Yes, that's right. What we were deing, we were supperting her
little daughter as well as eur own children. And in return for that
she was kind of like Ruth's helper. She cooked and she made beds,
and they weorked together. We never felt really that she was a maid.
She was part of the family. That gave Ruth some help. Then when
Hudsen, the youngest, was on his feet she left us. She had a
college education se she became a paralegal, and she worked for ene
of the top lawyers in Washington, so she was a pretty smart gal.
Then she married semebedy in government later omn.
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One more question that I had was about this geephysical development.
New yeu were in on the beginning of a brand new science when yeu
were helping te engineer this equipment for Radiere, and then
Radiore went defunct with the Depressien. Am I wreng in that? Yeu
said that the steck became defunct.

Well, I'm trying te think. I never had any mere te de with them
when I left there.

The stock was weorthless.

The stock went to naught. Seo I don't knew that it was active ever
again.

But did other people develop that same equipment?
The seismograph was ceming inte meodern use.
That was developed at Cal Tech, wasn't it? The seismegraph?

Of course, Cal Tech seismologists have always been seme of the very
greatest in the world. They have been studying and they are teday.
All the work they de. They have contrel of enermeus quantities of
remote control seismographs that are throeughout the state. This was
scientific seismoleogy. The development of the seismegraphs which
were used for going out and looking for oil mere than for minerals
was evolved about the time I was doing work. The result was that
what knowledge I had was acquired in Golden.

The B. E. Moritz Instruments Cempany

I was working with an M.LT. graduate, what do you call them now--a
circuit shark. He hadn't graduated frem M. IT., but he'd been there
for three or four years. He could sit dewn with just a piece of
paper and woerk out an electrical circuit. We learned hew te make
the seismometers that the seismograph companies used. We were just
getting inteo the business of making and selling them when the war
came along, and I had to leave.

When you say "we," you mean as a Colorade Scheel of Mines faculty
member? '

No, no, as a separate company that we had called the B. E. Moritz
Instruments Company. Bert Moritz was my partner, and I was kind of
the business manager. He was the electronic wizard. He was the son
of a druggist in towmn

So you were doing this in addition to your werk at the schoeol.
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Deing that eon the side, yes. I'd ge by the effice. We lived in
Denver, you see. We had a heuse on Dewning Street. I'd come back
every day after scheel. Drep inte the effice and attend te the
business affairs. It was mere business there. I wasn't
contributing much technical knewledge there.

But we had a patent on a medical instrument we called the pely-
electro-physiograph. It was a machine that we'd take inte the
lecture reoms in the hespitals and be able te hear a patient's
heartbeat, see the cardiegraph on a screen frem a patient right in
frent of all the students.

Also he developed an electric knife. He could change the
frequency and harmonics eof current and the instrument ceuld cut inte
the bedy tissue or just cauterize it depending on hew we changed the
harmenic structure of the electronic waves. If it was a pure
harmenic wave it cut witheut any cauterization, if it was a jaggedy
curve full of harmonics it would coagulate the bleed and cauterize
it. This was primarily used in the prestate operatien where they
didn't have to cut everybedy open wide. They could do it through a
tube. '

And was this widely used then?

Oh, yes. General Electric previded the spet gap with all the
harmenics on it. We developed ene where you could change the number
of harmonics on the wave. That was coming along well when the war
came along, Bert went off down te Texas and I went in the army.

And that was the end ef your cempany?

That was the end of the cempany, yes. We had a partly crippled
young fellew whe had damaged his back when he jumped inte a swimming
poel ene time and hit his head. Well, there were twe men in there
that did a lot of the work fer us. We got into the metallurgical
industry and made drying evens for the machinery houses that were
selling laboratery equipment.

Did you help finance this company?

Yes. Well, I went to my friends. Some of the professors out at
Mines, but we didn't have a lot of meney. My meother- and father-in-
law gave some. They lost all that meney when we went te war because
we hadn't reached the point where we were highly profitable.



Swent s

Beyd:

54

V MAJOR BOYD OF THE ARMY AND NAVY MINITIONS BOARD, 1941-1945

The Commodities Division, Metals and Minerals Sectien

We've got you up to the war new.

In 1940 the army was asking me te come on duty. I discussed it with
Dr. Melvin F. Coelbaugh, the president eof the Colerade Scheel of
Mines, He felt that my British extractien warranted that decisieon
se he said he would ask the board te appreve a leave of absence if
the army would held off until the end of the scheel year. I was
therefore ordered te repert to Fort Belveir in Virginia in June 1941
for refresher training as an engineer officer. I later learned that
mest of the officers who attended that course were erdered te repert
to duty in the Philippines. Many of them would have died in the
Death March or en Bataan.

When I was all packed, and got all my stuff together, I get a
cable from Undersecretary of War Rebert Patterson. This guy up
here. [Indicates picture on the wall.] He asked me te come into
Washington and head up the Metals and Minerals Branch of the Cemmeodi-
ties Divisien of the Army-Navy Munitions Beard. I felt that was
something I knew more gbout than seldiering se I agreed te accept.

So instead of going te Ft. Belvoir, I went inte Washington te
report te the undersecretary of war, through a regular medical majer
in the army. His name was Harry Mergan. He was head of the
Commodities Divisien, and they made me the head of the Metals and
Minerals Section. And I theught I knew something abeut that.

Fortunately, Mergan had a clear cencept of hew yeu train peeple
to work in the government. He'd been areund leng enough. He
wouldn't let me do any actual werk until I had studied the
mobilization plan which had been developed by the Industrial Coellege
in the War Department, and go around and meet the people I'd have te
be dealing with. People who were coming in te what was a
predecessor of the War Production Board, and people over in the ether
parts of the army and the navy.
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About this time we began to see the need of the predecesser of the
War Preductien Beard to expand the mineral preductiens: the cepper
industry, the lead and zinc industries, and particularly the
aluminum industry, and things like that. The Cengress had passed
one law which permitted, en the appreval ef the Army-Navy Munitiens
Beard, the War Preductiens Beard, er its predecesser, te issue a
certificate of necessity te a cempany se that they ceuld finance
what they were geing te de in the way eof expansien and get a
deductien for the meney, the capital, they put eut. In ether werds,
te reduce the risk of expansien and make it pessible te finance en
the market. From a tax standpeint, they ceuld write eff the capital
expenses faster than they weuld nermally. That encouraged them te
raise the money to come in and expand their preductien.

Then there were other things they ceuld de, such as te borrew
money frem a Recenstructien Finance Cerperation which Mr. Heever had
put inte operatioen before he went out of effice.

Hew were these companies selected? Did they make an applicatien?

They applied te the War Production Beoard. The name of the top
civilian agency changed twe or three times early in the war. We'll
refer to it as the War Preductien Beard [WPB], net te try te cenfuse
it with a different name. The War Preductien Beard had te get the
appreval of the Army-Navy Munitiens Beard te activate this
particular instrument which would help people te finance necessary
expansion.

Did you have a committee te advise you on these things?

Ne. But I had many people te talk te in the permanent agencies,
such as the Bureau ef Mines, which I did by phene. When I toek ever
there was a civilian there whe had been receiving these
certificates. There was ne mechanism in the Army-Navy Munitiens
Beard except him as an individual. Se what he had te de was te call
up the Bureau of Mines eor ether agencies te be sure that the
company's activities were essential. On behalf of the Munitiens
Beard he would approve them, I didn't knew about this until the man
got sick. Someone called me up and said, "What about these
certificates? Actions are being held up."

I went inte his desk, and his drawer was full of unacted-en
certificates. He did net knew what teo do with them. I had a nice,
brave, smart young girl, who must have been all of nineteen years of
age, as my secretary. She had just been assigned te me. We worked
day and night calling up, talking te peeple, talking to the
Geeological Survey, the Bureau of Mines, and all the necessary people
who would knew something about the prejects. Then I would appreve
this activity if I was satisfied with its necessity. When in doubt
I conferred with Majer Mergan. I den't remember whether the
undersecretary had te sign them, but I seem to remember that my
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signature was autherized, but perhaps it had to have the signature
of the undersecretary. I have a feeling that I actually signed it
for the Munitions Beard, that it went back te the War Preductien
Board, and then they issued the necessary autherity. This was my
first experience with gevernmental operatiens. When the civilian
returned te find his drawers empty, he went back heme and passed on!

Was an impertant part of yeur jeb the issuance te mineral preduction
companies of certificates of necessity?

No. This instrument was established to certify that an expansien of
an activity such as a mine, a smelter, or a mill was essential, and
permitted them to accelerate the rate at which amertizatien could be
charged off in tax cellections. The WPB alene had the autherity te
grant such certificates.

That gave you tremendous power, didn't it?

No, not really. It was only one step in the leng precess of
creating a facility required to previde raw materials for the war
effort with as little waste in capital as possible. It was the
first of a lot of contacts I was delegated to perform for the ANMB
with the WPB and it required close working with my navy opposite
numbers. It required working with respensible people in the seven
supply services: the Ordnance, Quartermaster, Engineers, Signal,
Medical, Chemical Warfare and Transpertatien Corps.

The War Productien Board was a civilian beard?

Yes. It was the top agency dealing with the preblems; it was
appeinted by the president te administer the supply, set the
priorities and allocation of resources. In fact, it was called SPAB
before WPB. As the army (the air force was part of the army then)
and the navy teek ever their supply function frem the undersecre-
taries, the WPB was getting organized te set up a high level
requirements committee which had representatives from the "claimant
agencies" such as the army, represented by General Lucius D. Clay.

Critical Materials

You came to work for the ANMB, didn't you?

Yes; it consisted eof Reobert P. Pattersen for the army and James

Forrestal for the navy, and was chaired by Ferdinand Eberstadt. I
had not met Patterson until ene merning a man walked into my office
and gave me a piece of paper signed FDR. He said, "Jim, please do
this for me." I quickly jumped te my feet realizing that I had met
my boss. I also quickly carried eut what the president wanted Bob
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te do. Fer the next few menths, as steel, cepper, and aluminum were
critical te the war effort I weuld be seeing these three, and par-
ticularly Eberstadt, quite eften. Rebert Levett, then an assistant
secretary for air, weuld be invelved with the aluminum preblem.
Eberstadt asked Bernard Baruch te come dewn frem New Yerk te talk
abeut the way he solved these preblems in the Firat Werld War.

Al uminum

We three spent almest twe days tegether, resulting in the
establishment ef cepper and aluminum interdepartmental cemmittees
under my chairmanship, but we needed detailed advice frem
knewledgeable people in industry se they helped me find such memn.
"Cap" Aunger frem Alcea and Beb Cee from Bridgepert Brass came down
to serve each as staff teo the aluminum and cepper cemmittees
respectively. Cap had an encyclepedic knewledge ef all the forms
and shapes required te build military equipment, such ag airplanes
and ether commedities. He knew the capacities of the varieus plants
te provide everything frem pure aluminum to wire, red, sheet,
extrusions, etc. And if he didn't knew himself, he knew where teo
find eut. I had te learn quickly.

One Sunday merning Secretary Pattersen called me to a meeting
in his effice with all eof the top staff of the army and air ferce
supply units present. He had a nete frem the president referring te
a message he had frem Lerd Beaverbreok in Londen saying that we
shoeuld be prepard te build 10,000 airplanes a year. He turned te me
and asked if we had eneugh aluminum te accomplish that. I wasg able
immediately te say, "Neo, sir."

He said, ™What de we de abeut it?"

I was able te say, "We will have to build refineries, relling
mills, ferging plants, etc."

How did Aunger fit inte this?

Lord Beaverbreok had net spelled eut what kind ef planes--bembers,
fighters, transperts, recennaissance planes, etc. The air ferce was
net prepared to cemmit themselves at this peint. Se fer the
immediate need en planning preductien facilities Cap sat dewn alene
to estimate the kinds and numbers of planes, and hew much ef each
form ef aluminum weuld be needed. This was the first need supplied.
After the war I met him in Pittsburgh and we dug out ef his safe the
original estimate. He had come within 5 percent ef the number

of planes actually preduced.
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This was ne miracle, but a measure of competence. Every respensible
company has te engage in planning its future needs. This was Cap's
job at Alcesa and that cempany was well run. Such help was essential
te the war effert.

How was the Army and Navy Munitiens Beard staffed?

Besides seme cempetent civilians, the beard was staffed by army and
navy efficers such as myself. In this situatien many of them were
investment bankers, or men experienced in industrial eperatiens.
Nermally they have to learn a let abeut the industries they help te
finance. Harry Meorgan, Eberstadt, James Forrestal, and Bernard
Baruch were examples. I learned a lot frem them.

You said that these twe, the copper and aluminum committees, were
interdepartmental committees. Whe else sat on them?

There were many whe had to centribute, but mest impertant were the
chiefs of the WPB divisiens, such as Arthur Bunker of the aluminum
division and Harry Green with the copper divisien, whe would have teo
carry out the actual expansions. Some of these men remained my
friends as leng as they lived. Barney Baruch, when he weuld see me
in New York, would take me off in a corner te sit for a mement eor
twe te pick my brains. He told me ence when we were flying dewn te
Washingten that my bess, Lucius Clay, was "the find of the war."”

Were these called the "critical materials?"

Yes. Virtually all military supplies except foed, but net
necessarily clething, centain one or more eof these three metals.
Later en I will tell yeu why we called the allecation of these
materials the Contrelled Materials Plan.

When these committees were set up did you knew the president ef
Alcoa?

No, but either Mr. Eberstadt er Mr. Baruch intreduced us and we
conferred only occasienally. It was enly during the Kerean War when
I was Defense Minerals Administrater that I had to deal mere
intimately with heads ef these companies. During this war dealing
with them was the jeb ef the WPB. It was the WPB division chiefs
whe dealt with them direct. It was they whe brought new members
such as Reynelds and Kaiser inte the industry.

Aluminum was your first cencern then?

Aluminum was the first concern. WFB had a steel division and they
had a pretty geood idea what it was all about, but we really didn't
have a means of turning the army supply pregram and the naval
program inte the requirements for how many rounds of ammunitien, hew
many guns, hoew many tanks, and how many warships and se forth. We
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were required te provide the equipment needs te fulfill the war
plane that were all werked eut in the army, the navy, and the
maritime cemmissien. Then we had te turn that requirement inte tens
of steel, tons of aluminum, pounds ef cepper, and eunces ef gold—
all the materials needed.

And had they already dene it for steel?

No, they were deing it at the same time. There was net the urgent
need for anether committee at this level as there was for aluminum
and cepper.

Ceopper

Then having dene the aluminum jeb, we were turned en to the cepper
job. They appeinted a man from Bridgepert Brass, Rebert Cee, who
came in, and I weorked with him. I was chairman of that ceommittee.
We had te get the precurement services geared up te get that
information tee. The result was the army didn't knew how many
peunds of brass sheet they needed to make ammunitien. They had to
get the informatien on materials frem the suppliers, from the brass
mills and so forth, how many pounds of sheet of a certain thickness
would be required te be punched out to make the million items of

supply.

The real proeblem in the beginning was that the requirements for
guch materials as aluminum, cepper, and steel ceuld be calculated on
the basis ef the current fiscal year apprepriatiens, By the time
the calculations had been made for the needs for these basic
commedities in the current apprepriations, the Congress had
increased the apprepriations. The calculatiens teok time and the
War Preductien Beard needed te knew how much weuld be needed teo beat
the Germans and Japanese totally. When the services made the first
guesses, the amounts required were far above the preductien capacity
to produce, even when expanded extensively.

There were rauceus laughs frem WPB, whe really did not
cemprehend the enormity of the problem. The Jeint Chiefs of Staff
had thereughly worked out alternative plans but they had te be teld
what plans could be fitted into expanded availability ef basic
resources. The first plan, I think, was for ammunitien and the
regulting demand far exceeded the availability ef cepper. Mere
cries of disbelief from WPB., But it was new time for them te tell
the claimant agencies hew much each could expect and te adjust their
plans te feasibility.

This is easy to say in tweo paragraphs, but it invelved gigantic
effort at all levels from the joeint chiefs, their allies in Europe,
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those responsible for the transport facilities at home, the ship
builders, etc. After two or three quarters of a year things began
to fall into place.

When did you come to be working with General Clay?

In early 1942 the army was reorganized, as was the navy. General
Somervell became commanding general of the Army Supply Force, later
to be called the Services of Supply [SOS]. Like most of his
officers, he was an engineer officer. General Lucius D. Clay was
appointed director of materiel.

He was called to attend a meeting of the WPB and he borrowed me
from the undersecretary's office. Because I had been working on the
project, he took me along. I seemed to have had the right answers
because he never let me go until I left the army in 1946.

What did he want you to do?

He appointed me the chief of the Office of Liaison and Coordination
and set me up with an office which I shared with Admiral Williams in
the 0ld Munitions Building. We were working for our services with
WPB. I had shortly before been promoted to major. Clay's office
was also in the building.

What do you remember about that period?

Virtual chaos. The services were calculating their requirements on
the basis of their fiscal year appropriations; each month they got
additional budgets they would revise their estimates¢ The real
question the WPB needed to know was what did they need to win the
war. A fair question, but there had been no time to determine how
many soldiers and sailors would be needed and how many rounds of
ammunition they might require. For aluminum, Cap Aunger's guesses
would not be enough and they were not tied to strategic plans.

Do you mean to say that there were no strategic plans?

By no means. And it is here that the two military departments
demonstrated the genius of American organization. It was here that
a Colonel Dwight D. Eisenhower came to the cognizance of the
material planners. He was well aware of the dependence of military
plans on the mobilization of material resources. He was on
assignment with G~3, the planning organization of the army, and he
asked some of us to discuss it with him.

You don't mean to say that there were no such plans?
Of course not. There were, in the departments, plans for every

conceivable contingency. The Army and Navy Munitions Board, through
the mobilization plan developed in the Army Industrial College,



Swent :

Boyd:

Swent:

Boyd:

Swent:

Boyd:

Swent:

Boyd:

Swent

Boyd:

61

suggested the way to bring the military and the WPB together. It
was this plan that I had to study before I began to operate.

How did it operate?

It required that the military procurement agencies obtain from the
contractors bills of materials which they would have to procure from
their suppliers in the form and shape they needed, such as steel
plate, copper sheet, wire, etc. Then to multiply the separate items
by the numbers required for each item. Thus military plans could be
tied to availability.

Was that the whole plan?

Heavens nol This was only the part I was immediately concerned
with., I had spent two weeks studying the whole plan.

Did the plan go into effect without problems?

Unfortunately, no. The progenitors of WPB had established the
Production Requirements Plan whereby they would obtain the
requirements for materials from the WPB divisions and the
requirements committee staff, supplemented with representatives from
the claimant agencies, would divide up the available supply of each
material. There was no way for military services, including the
maritime commission, to adjust their plans and their procurement
agencies contracts.

How was this problem handled?

Well, in May, 1942 the War Department was reorganized and this was
what brought General Clay aboard. A meeting was called in
Eberstadt's office and a group was set up consisting of & chairman
(Robert Lee, an army colonel), myself, and two naval officers, to go
over to the War Production Board and see what we could do to change
their minds. This was a powerful group who all spoke a different
language than we did.

Was that the end of it?
Not quite. We reported back in three days in the same room and the
chairman reported our failure. Clay said, '"Boyd, what do you

think?"

I said that we seemed to be stymied, but we can work something
out of it as we were already handling ammunition that way.

"You have sold the army down the river,'" he said.

My heart fell to my boots, my career was ended. We retired to
the next room to write a report.
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The ceoleonel said, "™Jim, you can't sign such a repert; yeu have your
ordersa. "

Ferd said that we would net write a report. The "powera that
were" went to work at tep levels and the principles of the "warrant"
plan were adepted by WPB. Lucius never mentiened it again, altheugh
I think he still thought that I epposed it.

Was that the end of it?

Now the work began te write and issue the orders to the services te
industry and get the flew of paper geing properly. With Clay's
permission, I used what influence I had teo cenfine this ferm of
allocation to the various forms of iren and steel, copper, and
aluminum. I began by calling them the "contrelling materials."
This would relate the flow of materials te the strategic plan and
the WPB divisions could fit numerous other materiala inte the
specific needs governed by the plan, which became named the
"Controlled Materials Plan." Clay sent me out te the proper army
offices to instruct them en hew the plan worked. He called it the
"Beyd University." '

This seunds like a simple solution.

It turned out te be very effective. What I have just said may sound
as if T had a major part. In fact, the responsibility was the WPB's
and those charged with it were extraerdinary peeple, highly
intelligent and thoughtful. Jehn Fennelly was the chairman ef the
program adjustment committee en which I was appeinted te represent
the army, Ferdinand Eberstadt came ever from the munitiens beard te
be the program vice chairman te Donald Nelsen, the chairman of WFB.
They all werked clesely with us so my contribution was quite small,
if indeed I made any.

Who were these people?

Fennelly was a partner in the financial firm of Gleore Forgan in
Chicago; he left as soon as things were running smeethly to head up
the Committee for Econemic Devel opment designed te expedite the
conversion of industry te civilian preductien as soen as the war
ended. The man for business and public pelicy was Karl
Schriffgiesser of Prentice-Hall. The major reason for the rapidity
that it did happen was Clay's staff. General Bill Draper did much
to help this by simplifying the centract terminatioen procedures.
Linceln Gordon teek eover from Fennelly, although he had been involved
right along. He later became our ambassador to Brazil and then
president of Johns Hopkins University. The great statistical
economist Bertrand Fox, who managed the WPB's statistics, was the
only ene Clay would trust with the army's detailed statistics. But
these were only a few of such people as David Novik, whe still
consults with the military on such matters.
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This sounds like a very cemplicated eperatien.

It was by ne stretch of the imaginatien simple. IBM's Helerith
punch card machines and electric adding machines were the clesest we
ceuld come to the medern cemputers, which did net ceme witheut
discoveries made leng after the war. Even I must have been on the
Corps of Engineers punch cards when Beb Pattersen needed semebedy.

I didn't realize they existed pre-war, though.

Yes, This was the first big step toward the modern cemputer age.
It now seems primitive, but it was a majer centributien then.

Where was your office--before the Pentagen, of course?

It was in what is now the secretary of state's office, that cerner
which is closest te the White Heuse, of that vast building which now
covers several blocks. It was built as the New War Department net
loeng befere the war. The Corps ef Engineers were in there during
the war. When Clay took ever, I meved with him te the Munitiens
Building, then to the southwest cerner of the Pentagen Building.

My first duty with General Clay invelved geing te a meeting of
the War Preductien Beard, en a subject I had been werking en and
therefore knew the most abeut. Se I went with him. I had never met
the man befere. I had the answers. He liked that so much he never
let me geo again until--he didn't even want to let me go when I left
the army teo come heme, to go back to scheel.

Pearl Harbor; War Declared

I see. So that was the beginning. When was that?

That would have been after Pearl Harber. On Pearl Harber day--the
night befere Pearl Harber——an old childheod friend of my wife's and
his wife were at our house for dinner. We lived in Maryland. He
was a colenel on the Army Construction Beard. We didn't have a radio
en or anything. After they had left, Mary, the girl whe was weorking
with us, came in and said she heard something funny over the radie.

I said, "What was that?"

"They said that the Japanese had attacked Pearl Harbor."

I said, "Mary, den't you knew what that means? It means we're
at war." And that was the first I heard abeut it. This was quite

late at night.

This was Sunday night?



64

Beyd: Sunday night. When I get dewn te the effice in the merning—I
didn't have my uniferm en. I was the enly army efficer in tewn whe
didn't have my uniferm en. I was sent ever te the erganizatien
which preceded the War Preductien Beard. That was Sidney Hillman
frem laber and the fellew from General Meters, Bill Knudsen. They
were jeint chairmen of SPAB, the forerunner eof WFB. Alse Bill Batt,
chairman ef SKF Industries, and the chairman of the General Electric
Company, Phil Reed. I was the enly military efficer present.
Knudsen and Hillman were replaced by Nelsen. The army gave Nelsen a
three-star general rank se that he ceuld travel areund the
manufacturing plants and help companies get their jebs dene faster.

Swent: But yeu didn't have your uniferm en?
Beyd: I didn't have my unifem en.
Swent: Why net?

Beyd: Because I didn't knew I had te have it en. I got dewn to the office
and they sent me eover there.

Swent: I see. Yeu had net been working in uniferm?

Boyd: Not yet. No, none ef us were. We were all civilians at that peint.
I mean, we all were civilian clething, But that night they teld every-
bedy in the army they had te get in uniferm. I enly had my same uni-
form I had cut down as a--the cellars used to be straight up, yeu knew,
and they had cut it dewn and epened the cellar inte a lapel type.
It wasn't a very bright uniferm. I had te ge and get seme made.

Swent: Se they sent yeu ever there immediately.

Boyd: I went over there immediately. When Knudsen came in, he said,
"Well, gentlemen, yeu can de teday what yeu coeuldn't de yesterday."
We sat around and talked fer five er ten minutes and the meeting was
ended. That meant you ceuld clese dewn all civilian preductien if
it was net essential and turn the big plants ever te war preductien,
turn them eover te making tanks and trucks and things like that.
They had all this werked eut. They knew what had te be dene. At
that time they new had gene te war, so ne mere arguments abeut
whether you should de it oer sheuldn't de it. You had te de it. Se
I went back, get inte my uniferm and then went dewn te the effice.
That's very vivid in my mind. That was December 8. We knew about
the attack the night of the 7th. I really was pretty naive abeut
things like great mevements., I had te grew enermeously frem there
on. On the way down frem Maryland te the effice, I passed the
Japanese embassy and saw the smeke from the burning decuments.

Svent: Well, a let of people weren't experienced. Did they ever call en
Heover for any of his experience as an adviser? Did Reesevelt ever
consult with Hoever at all?
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I really den't knew. Truman did, yoeu knew. Truman was a great
admirer of Heever. What Mr. Heever did during these times I den't

knew. We can find eut, yeu knew.

The peeple I knew at that stage of the game, the names that yeu
knew since then, were of ceurse Eberstadt, and Jim Ferrestal, and
Judge Patterson; he was killed in an airplane accident later on.

You were really dealing with the top level people all areund at that
peint, weren't you?

Yes. One day I was sitting in my effice in what is new the State
Department Building. This little fellew came inte the room and
said, "Jim, take care of this for me, would you?"

Suddenly I looked at the nete and I looked up, and this was my
bess. So I get out of the chair in a hurry. The note said, "Dear
Beb, do seo and se. Signed, FDR"™ This was my intreductien te hew
Washingten weorked. I don't even remember--it wasn't a very major
thing, but semething the president wanted dene, and he gave it to
Bob Patterson, and Beb Pattersen asked me to do it. I premptly did
it. I learned hew te de things fast. It was quite a sheck for a
country school teacher te see hew the government werked.

Well, you were a little mere than a ceuntry scheel teacher.

I was a country schoel teacher and den't make any mistake about it.
I was naive being suddenly thrust inte this thing. Then te realize
when I sat dewn with the undersecretary that day--this was befere
Clay came onto the scene. They were just beginning te bring in the
army and the navy te take eon these respensibilities. I was the enly
one that Pattersen knew that he could ask that questien about
aluminum. Hew much did I knew abeut aluminum? It was pretty
slender, but I had a general idea. I knew approximately hew much
aluminum we needed and what it sheuld cest.

You said that Alcea was the eonly ceompany, really, but then WPB
brought in Kaiser and Reynelds.

They were later on preduced. They were brought in by the War
Production Beard, asked te develop their phase of it. But their
part in aluminum was small during WWII. Alceoa did almest all of it.

In the Koerean War I was the minerals administrater. Actually,
I had the responsibility for aluminum and cepper and se ferth, which
was then WPB's jeb. Truman didn't set up a War Preductien Beard.
He wanted to do all of this within the regular departments of the
government, se he assigned the responsibility for minerals te the
Interior Department, and the ebvious place to do that was the Bureau
of Mines. I was the directer of the Bureau of Mines. Secretary of
the Interior Chapman appeinted me as the defense minerals
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administrator. But by this time I had a little meore experience.
Then I had te deal with Kaiser and Reynelds and Alcea te expand for
the Kerean affair.

Magnesium

Did Kaiser just make ships and jeeps during the Secend Werld War?

That's right. He also got inte the magnesium business, because I
had te send one of the deputies out to see what Kaiser was deing out
on the West Coast. He had a different process for making magnesium,
and the air feorce thought they had te have vast quantities for fire
bembs. They way over—-estimated what they would need. The War
Proeduction Beard built these large plants. Really Dew ceuld have
done it all, with a slight expansion of their facilities. This was
one of the few materials preducing units which was ever-expanded, as
I remembered it. But it was still an impertant facter.

Semewhere I read that there are ninety strategic minerals?
Abeut that, yes.
But you dealt primarily with aluminum--

Well, we dealt with them all, but the big ones. Well, let's go jump
ahead a little bit.

Strategic Minerals

Steckpiling and Financing Preductien

What is a strategic mineral?

Strategic minerals are the minerals that produce the raw materials
that you make munitiens with, or you need te run yoeur economy in a
strategic situation,

And of course, if you're importing all of them frem what becomes
your enemy you're in a very delicate situation.

That's right. Seme of the arguments I got into before the war even
started, in early 1941 when I first was there, were discussions of

what the steckpiling programs sheuld be. They hadn't really begun

to stockpile. If it wasn't for the Reconstruction Finance
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Corperatien that had the meney-——the fellew whe was ever there at
that time is geing te ceme and atay dewn here with us next weekend.
Simen Strauss. Yeu've heard ef Simen?

Yes.
You preobably met him.
I have, yes. He wouldn't remember meeting me, but I have met him.

His first wife was a cripple, totally helpless for twenty-five eor
thirty years. She got pelie during the war. He stuck with her. He
became a deputy chairman eof Asarce befere he retired. He still has
an office at Asarcoe. But we've weorked very clesely tegether in all
these years since then. An early friend of his wife's is his
present wife, Janet.

Se the RFC was your seurce for meney?

That's right. That's semething that Hoover set up in his
administration, to find the way te finance industrial entities that
were needed by the government. I'm a life member of this
organizatien [indicates a publicatien].

The Academy of Political Science.

Yes! And I don't read it enough, but I happened te be reading an
article the other night because I saw it refers te what we're
talking about here. It is a treatise on the peolitical structure
needed to raise the funds and te eperate in a free enterprise system
during an emergency where you have the free trade and self
determinate organizatiens, If decisions are made within this
structure, yeu've get te have seme meane ef previding the funds.
You've got te set up a structure whereby people can find these
funds, borrew them, eor raise them by sale of steck te create the
capital te make the plants that preduce the geods, whether they be
guns or metals from which te build them.

In the army we had a million items of procurement. That's the
size of this thing., Clay's assistants were a vice president of the
telephene ceompany and a vice president of General Moters. I had to
get him te ceme and sit dewn with them once a week. I would figure
out the way of having a breught—in lunch. These guys weuld buy the
lunch. They were all millionaires.: They would buy the lunch every
time, but I arranged fer whe weuld buy next. They wouldn't let us
pay for it because they knew I couldn't afferd te pay for it. Se
there's another collectien of peeple I knew pretty thereughly, the
leaders of these divisiens. Geeorge Weeds, who later became
president of World Bank, was the top man in the~-well, I'll come back
te these peeople.
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All right.
Se we're still getting ready te start. The war has been declared.

#H

Se Doenald Nelson wag chairman of the WPB, and Eberstadt was——

Eberstadt was the vice chairman; John Fennelly, whese beok I gave
you, was a vice chairman tee. There were several peeple like that.

The Program Adjustment Committee

Working fer General Lucius Clay

But this was a beard that was set up by executive erder, or by the
legislature?

The Congress established it. The president appeinted it, of ceurse.
And he appointed the board. I was an army representative en the
program adjustment committee., Clay waa the army representative on
the requirements committee. If Clay ever had te ge te a meeting I
hadn't dene my jeb right, John Fennelly was the chairman eof the
program adjustment committee. Jack Small, 2 naval cemmander whe
later became a commodore, was my naval opposite number. We weould
sit down at the preogram adjustment committee, see what requirements
the statisticians would bring in, what the preductien figures were
for each of the things we needed, and what requirements had been put
in by the military, the maritime cemmissien, the army, the navy, and
the civilian agencies: bebby pins fer ladies and baby buggies for
babies, and railread trains te meove the stuff areund.

And of course by now we were really in the war.
We were in the war by new.
It was extremely urgent, wasn't it?

We worked day and night frem here en. Then I moved frem the new War
Department Building ever to the Munitiens Building, which is acress
the street on Constitution Avenue. That was built during the First
World War, these buildings. The navy was in ene end and the army
was in the ether. In the meantime [General Brehen Burke] Semervell
had been made the chief of the service of supply for the army. Clay
was his deputy. He was entitled the directer of materiel.
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When he saw me ge over te the predecesser of the War Preductien
Board and have the answers for him en that subject--I ferget what
the subject was new—he liked what he saw and he just glemmed ento
me and I became the chief of his effice of liaisen and ceerdinatien.
As such he appeinted me to be the army representative on the pregram
adjustments committee. It was in that cemmittee that we really did
all the work. There were representatives of the army, the navy,
maritime commissien, and the civilian agencies, but the air ferce
was then part ef the army. It was rapidly beceming a separate
erganizatien.

General Arneld came in and he had two celenels. General Arneld
said, "New yeu sit behind Beyd and yeu back him up."

Of course, these fellows, we became fast friends. One became a
four-star general and the ether ene a three-star gemneral.

What were their names? De yeu remember?

Bill Irvine was the junier of the two, and Ed Rawlings was the
senior. Rawlings, when he left the air force, became the president
of General Fooeds, I think. Bill Irvine, he didn't want te get out
of an airplane. He liked te fly. But his wide knewledge was
needed. He was the first te fly a B29 bember from Hawaii to Cairo.

Limitatien Order 208 for Geld

I would like te get inte the genesis of War Proeduction Beard Order
L-208 which closed the geld mines in 1942.

Well, my part in that was very small. One day the questien came up
in the War Preductien Beard because we were releasing people from
the army te ge inte the cepper mines. This invelved releasing ether
people. Where do you get these peeple from te run mines that are
producing strategic materials that yeu needed? Hew badly did yeu
need gold? It was as simple as that.

Clay asked me ene day, ™hat are the requirements feor geld that
lead us to ge on preducing goeld if we need theose peeple te preduce
copper, or lead, or zinc, or semething else?" He asked me that
question and I couldn't for the life of me think of any reasen
that--and if we needed any gold we could get it from the treasury.

I mean for actual physical use. Se I simply had te say that.

Clay then replied te the chairman of the War Preductien Beard,
™Je have ne use for it." That's when they closed the mines down.

Was there any advocate for geld at the fiscal level?
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There must have been at the War Preduction Beard, fer that beard had
the sole autherity te de it, but I didn't knew abeout it. That's hew
little I knew about it.

You were thinking abeut it enly as a--

As a material that you needed, and a censumer of manpewer. We were
dreadfully shert of manpewer.

As a matter of fact, very few of those miners ever went te ether
mines.

That's right. We didn't knew that., Later on I learned all that,
that it didn't de any goed anyway.

That was a devastating decision to the gold mining industry.
That's right.
They never recovered.

But don't ferget there are thousands of other industries that got
devastated too.

Yes.

I can remember members of the War Production Beoard would talk about
hew peeople made advantage out of the war. Well, the American peeple
as a whole—and I mean as a whole-—did not. I saw one man one time
destrey his ewn company with a decision like that. He was working
on the War Preductien Beard. He had come in from his ewn company.
There was ne use for his cempany and they needed the facilities and
so forth. He teek the actien and destreyed his ewn cempany. There
were other people whe were teougher than that.

What sert of company was it?

It was a manufacturing company. They used a little iren and steel,
but it was purely things that were unnecessary. We could get along
without them.

But the workers were still employed in something else?

You meved the werkers. We were shert of workers. Women were coming
inte the market by the dreves, you know. They were in the
manufacturing plants and everywhere. Even with them we didn't have
eneugh peeple. We were putting milliens of people in the army, the
air ferce, and the navy.

I remember, yes.



74t

Boyd: That's as much as I knew abeut L-208. That's hew much I entered
inte it. I was invelved because Clay asked me and I made this
advice to him. I weuld de it again teday if it came dewn te it.
You had te be brutal abeut this.

Other Critical Materials

Nickel

Boyd: In the army I remember when we didn't have eneugh nickel te make
armor plate for the battleships and fer the tanks and the guns.

[tape interruptien]

Boyd: Nickel as an alley teughened steel or iren and reduced its brittle-
ness to withstand armer—piercing shells and explesives. But Bethlehem
Steel was deing it by specificatien and net by actual nickel censump—
tion. They made it te the right specification with a lot less nickel
than anyone else was making it. Se Bethlehem had te give up their
secrets to the rest of the industry. What we had te de was werk all
night. We called people down from the plants te ge ever all the
orders they had for armer plate, get the secrets from Bethlehem,
teach them hew te do it or tell them heow it was dene, re-allecate
the nickel we had available te do this. We stayed up all night.

I went doewn te Clay in the merning the next day and said, "Some
of these peeople are feeling the pressure of this thing.™ He said,
"In war, people die fer their country."

Se yeu see, yeu have to set your mind fer these kinds of
things. The decisien whether er net we should protect the gold
miners is a matter of tetal natienal benefit, even if it deesn't
work. You can't always make the right judgment. We everpreduced
magnesium and we had treuble getting manganese and things like that
because we were imperting all eof that material. Then of course in
the meantime we had te be aware of this. There were large
erganizations that were working en such matters and I had te be
aware of them all the time,

I would go in te Clay in the merning, I thought you stoed at
attention with the general, but I sat dewn in his overstuffed chair
and cocked my leg ever the arm and teld him what I had te de that
day. Seometimes he wouldn't even answer. He never forget anything,
but I weuld detect when he appreved. He would ask a questien here
and there, and then I would go about and do what needed to be done
either by phene eor at the Pregram Adjustment Committee. He had that
much cenfidence in me.
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Wrought Iron Chain

One time I went over to the War Production Board and the navy came
in with a requirement for wrought iron chain, for anchors and things
like that. They hadn't said anything to me about it. I knew that
amount was way beyond the capacity of the industry to produce. I
checked it out with my people down in the Ordnance Department and
somewhere else, and I said, "No. I can't approve it."

I knew I was in for trouble. Jack Small had to go back to the
Munitions Building where the navy's headquarters were, and I had to
go across to the Pentagon Building by this time. I went right to
the general's office, and sure enough the general was on the
telephone with Admiral Robinson. "Your man Boyd was arguing with
the navy before the civilian agencies.”

"I'll check into it, Admiral."
He turned around to me and said, "What happened?™ I told him.

"Get me the admirel back." He didn't say another word to me.
He said, "You know, Admiral," just as sweet as he could be, "if
Small will talk about these things before he goes to a meeting with
Boyd, he won't have this kind of trouble,”

The next week I got invited for lunch down to the flag
officer's dining room in the Munitions Building, The nearest junior
officer to me was a three-star admiral. We never had any trouble
like that again., Jack and I would exchange information

Then I had this man [indicating photo on wall] from Jesse
Jones's organization as my assistant.

What was his name?

His name was Milton Backlund. He was my assistant and he would do
all the checking around with the various agencies to see if we were
in accord—fortunately my memory in those days was pretty good.
Since we worked long hours we would get into some discussions. I'm
quite sure I went to sleep in some of those meetings. But whenever
something came up I woke up. I was always ready with the answers
when I woke up.

Then we had a wonderful man, a lieutenant colonel by the name
of Maurice Scharff. He was an electrical engineer. He was in the
production division under these powerful people from the banking
profession in the production division. He always sat behind me and
he always carried a big briefcase full of figures., He eventually
went to Germany with me as my deputy there. Of course, we were
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intimate friends. He always had the right figures fer me or knew
hew te get them. I den't want te cenfuse you mere, but I'm geing in
as far as I can remember.

I think we're getting inte aeme impertant things here, hew things
were really dene.

Well, there's one case in that beek of Fennelly's I gave yeu which
is net as clear in there as I remember it. I think he mentieng what
the subject was. 1I'll give yoeu twe examples of what happens here.
[Fennelly, Jehn, Memeirs ef a Bureaucrat, Octeber House, Chicage
1965.]

Brasg Sheet

First was in this particular case——brass sheet. They had an
international agency with the British. There was a combined copper
committee. It was conflicting with the War Productien Beard in a
way. The British wanted to know hew much of this brass sheet they
could get. Don Nelsen was confused by all this. Se he wrote a
letter to the chairman of the Jeint Chiefs of Staff, Admiral Leahy,
asking John's advice. The army's peeple sent it to General Clay, seo
he sent it to me to write the answer with John Fennelly. He
suggested that the copper be distributed between the countries en
the basis of each country's capacity te censume it.

I sat down with John and we wrote this letter. He shewed it te
Nelsen and Nelson said, "I could think of all the ways you ought to
do it.™ And he signed it. Then it went acress to the Cembined
Chiefs of Staff. That breught the British into the answer.

When I got back eut of the office they have te knew semething
about brass sheet. Well, that would be me. Seo I was put en the
committee of the Combined Chiefs of Staff, which included the
British. We came up with a selutien in that committee and we wrote
it up. It went back up the channel through Admiral Leahy and back
up to the chairman eof the War Preduction Beard, in the way I have
related it abeove, and he called Jehn. John teek it in te Nelson.

Right back where it started.

Right where it started from. Pretty soen people began te realize
this, and I did this all by telephone. McChesney Martin, has that
name ever come to you?

Ne, net yet.

He came in te be the head of the Federal Reserve Beoard later.
McChesney Martin, "Bill" Martin. Anyway, I was called over to the
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Jeint Chiefs of Staff early ene day te discuss ene of these subjects.
By this time I was majer, or a lieutenant celenel. I've fergotten
which. Fred Eberstadt called me ever to the office te meet this
Lieutenant Martin, My dignity was badly hurt, but I hadn't been
with him ten minutes before I knew why he wag where he was. He was

a staff member of the Jeint Chiefs of Staff, and he was a brilliant
man, It was a jey te be with him, and what de yeu care about rank
from that aspect?

Steel Plate

Anether time we came te the steel plate. Jerry Land was the admiral
whe was the head of the maritime cemmission having te build ships.
They had a demand fer se much steel plate. He began te peund the
table. Clay and I went ever to the War Preductien Beard and Jerry
was peunding the table, and Clay weuldn't budge an inch. I wrete
him a little note and I said, "I've get fifty theusand tens of plate
that we could let him have.” ‘

He wouldn't give him a werd,. So we get in the car. I
frequently drove him eover te those meetings. He 8aid, "You could ge
and tell the admiral that we could give him fifty theusand tena.”
But he wasn't geing te be bullied. [laughs] Peounding the table
didn't do any geod.

How did I knew that? I don't remember hew I knew that. Of
course, we had te talk with the ordnance people and the
quartermaster and se forth to find eut hew much steel they had and
find eut how much their centracts required, also what and hew much
of any item their centracts did net need immediately, and what their
allecations were.

Developing the Contrelling Materials Plan

Before this happened, when we were still in the Munitions Building——
no, we were still where the State Department is new--Eberstadt
called a meeting of the Munitions Beard. This was in Clay's early
days. He picked me up when he was getting into the jeb. There was
another colonel with me, and there was a civilian. They appeinted a
committee of us, a naval officer and myself and twe civilians eut ef
the secretary's effice. We went eover and fer three days we sat down
with the War Preductien Board te see how we ceuld make the
Productions Requirement Plan [PRP] work. This was a scheme the War
Preduction Beard had come up with.
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The army and navy had developed before the war the plan that I had
read. The military had designed a commodities mobilization plan,
CMP. Thereby you could assign so many tons of steel plate to the
Ordnance Department, for example, and then to contractors, who then
had the authority to place that much steel plate orders [out the
maker?]. It acted like currency. You could buy with this currency
so many tong of plate from this one steel mill and from another. So
you could really tie this into a program, coming out of the military
plans.

You mean you issued sort of a scrip?

Well, it was essentially what it would amount to. We made an
allocation of so many tons of steel to each of the agencies who were
doing the ordering of material to supply a strategic plan. We had
to divide it all up. We got the estimated amount of that material
to be produced for the coming quarter from the War Production Board.
Some went to the army, some was to the navy, etc. Then that was
spread out through their contracting agenciesg and given to the
manufacturer in the form of an allotment or a note which they would
place on the steel mill to get it delivered. That's the way we tied
in the programs to the availability of material, and hence to the
military plan. This seemed like a very complicated business.
Allocation would be made quarterly. By the second quarter it was
working quite well and it was possible to make more adjustments as
difficulties arose.

I even coined words which became part of the language.
Such as?

Well, let's see if I can think of one. Oh, because it took time to
get that paper down through the system and then get out and be
placed on the mills, there were some orders that never got through.
So you ended up finding that some order did not show up at the mill,
or there were smaller amountsg than what you had really said you
would need. I called that a migrating peak. That became part of
the language. It just came off my head in the middle of a meeting
sometime and we got stuck with it.

There's another one that came out of my mind, too, I'm pretty
sure. But this gets lost. A lot of people think that probably they
coined it, The CMP, the Critical Materials Mobilization Plan. It
was called the Materials Mobilization Plan. There's a hundred
materials you're talking about. You remember you said there are a
hundred critical materials?

Yes.
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You ceuldn't have a mass of paper invelved in deing that, se to

contrel your pregrams, you had te centrel the critical material,
which is steel, ceopper, and aluminum. If yeu made allecatiens ef
those you could centrel your pregrams. You ceuld cenvert that—-

Coal was not?

Ne, coal, fuel, and energy was semething different, they were net
handled by CMP, nor needed teo be.

What happened to the preduction requirements plan?

That was basically what the WPB was deing, commedity branch by
branch. In other weords, you establish your proegram, and you can
make a program by allecating se much steel and se much aluminum and
se much copper. The other commedities could be filled in by the
WPB. When we had that battle, I was sent over there to discuss what
they were going to do, which was sit dewn in their infinite wisdem
and divide up without any issue of paper like that; the War
Production Board woeuld decide how much copper would go to the army
and how much copper would ge te the navy, how much cepper teo the
maritime commission, and se forth, just by seeing the erders that
came in through the plant. There was no way te tie it in the
strategy needs. This CMP filled in.

For three solid days I sat down and listened te all this. I
turned te eur chairman whe came out of the textile business, & big
man. I said, "Beb, am I stupid? I den't seem to understand these
words. "

He said, "™Jim, these people have been sitting tegether for the
New Deal, and words mean semething different te them than te the
rest of us. Seo you have to learn a new language." This happened
all the time. I helped develop it, I guess, by ceining werds.

After that meeting, the majer said, "™Jim, you've got your
orders. You can't agree to that."

So Ferd picked it up and he said he would handle it. How he
handled it I don't knew, but when I went home that night I felt it
was the end of Jim Beyd as far as Lucius Clay was concerned.

You thought he was angry?

He was angry, because they had worked and set the whele business en
setting up the contrelled materials plan, and I had dubbed it the
controlling materials plan. Rather than try te have a plan that
would actually de, through all this motion, all ninety materials,
you would do it over the critical materials. That contrelled the
program, and then the War Production Beard could fit in what would
be allecated. We wouldn't have to bother. The contractors would
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need platinum or camnvas duck er semething like that, weuld be fit
inte the pregram. But we would centrel the pregrams threugh the
critical materials.

Then Clay sent me out te teach the varieus precurement

districts hew te de this thing, He called it the Beoyd University
Plan. Seo he fergave me, I guess.

Supplying a Nation at War

General Clay

[Date of Interview: Octeber 31, 1986] ##

This is about the time that General Clay came inte the materials
Picture in the army. Remember, I had come teo work for the
undersecretary of war in the Army-Navy Munitiens Beard. Then, when
they re-organized the army and the navy te handle the supply
questions-~this was after Pearl Harber-~the army set up the
materials divisien, General Clay was the director ef materials for
the army under Semervell, whe was the chief of supply. It happens
that the engineers were given the job of provisien of materials and
supply. The doughbeys became the fighting seldiers. That was ene
of General Clay's cencerns. He had gone to West Peint, he had been
trained as a seldier, and here he was back in Washingten sitting
behind a desk. It didn't please him very well.

Se the chain ef cemmand was Semervell, Clay, Boyd?
Yes.
And was there a similar arrangement in the navy?

Yes. That was Admiral Robinsen. The maritime cemmissien, that was
Admiral Land. 1I'll tell yeu some steries about him in a while,
Admiral Vickery was his second in cemmand. I went and watched him
launch a ship ene time. The third in line epposite me in the
maritime cemmission was a man who had ceme out from one of the big
corperatiens. His boss came inte the maritime commissieon and
supply, and he came with him. He was deing for the maritime
commission what I was deing for the army. His name was Thoemas
Berlage. We lived tegether for a while because my family hadn't
arrived yet and he had an apartment downtewn en Sixteenth Street, so
until my family came I lived in this apartment with him so I could
work with him,
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Conditions in Washingten

Swent: You haven't said very much abeut conditiens in Washingten at that
time. Is there anything that you weuld like te mention abeut that,
hew yeu went about finding a heuse, and so en.

Beyd: When I was ordered te duty in the army I didn't knew whether I would
be there for a month er go off te fight, or what it would be. Se I
looked around for a place to rent. I feund a place sut in Maryland
just over the border from Washingten, D.C. at the end of
Massachusetts Avenue. I rented that heuse, but I stayed with
Berlage until the family was ready te move frem Denver.

Swent: Now yeur family consisted of hew many children?

Bayd: My wife, a young lady that werked for us and her child, and my twe
eldest sons. My two youngest sens were born in Washington after we
had been there a while.

There were a loet of people meving eut of Washingten, D.C. When
we moved into the Pentagon Building a little later, I was leeking
for a house cleser te the Pentagen Building, We gave up that house
we were renting in Maryland and we had a heuse dewn in Arlingten,
Virginia, fer the rest of the time we were there. By that time the
two younger ones were born. But it was time for Brown and Bruce te
begin te ge to scheel, and they went to school in Arlingten, Virginia.

We had a brand new car before we left Denver. We could see
what was coming en, and it was getting hard to find a car. We had
two cars, as a matter of fact. I had to cemmute eut to Gelden and
eut in the field, and Ruth had to have a car in town. But we gave
up those two and a friend eof ours whe ran a Chrysler agency seld
us a Chrysler which we brought back to Washington with us for the
war, And it was quite a while after the war before we could get
anoether one.

Aluminum Preductien

Swent: Could we go back new te your plan for contrelling aluminum; hew
effective was it? :

Beyd: When the war was over, I was in Pittsburgh and Cap Aunger had gene
back te Alcoa. I looked him up, and I said, "Cap, have you got
those reports that you wrete?" And he said, yes, he had them in a
safe, because they were all tep secret. We got them out and we
actually produced in the war te within 5 percent ef the number of
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planes he had used, and the mix ef planes. New that shows the
greatness of that mind. Here he was stuck back in a reem., He had
no public appearance at all. He went back te Alcea as a
statistician. But Alcea ceuldn't de without him, and we ceuldn't de
without him, and that's hew that came abeut. Unger wasn't even
paid. He did this as a member of this cemmittee, on lean by Alcea.
I wouldn't knew the details., We just had te be careful that we
didn't let any of the peliticians knew, but there was ne place else
to get the informatien. Nebedy else preduced aluminum; remember
that it was a relatively new metal in 1941.

The air force already had seme planes of aluminum?

Yes, so they did have contracts out feor building airplanes. But we
were still building seome fabric planes. The air ferce precurement
people weren't stupid; they'd been fighting with this preblem for
seme time, a relatively new one.

Building a Staff

How did you build your staff?

My boss was a major, later on a full colonel [Mergan], in the
medical ceorps, and he was in charge of the commodities division. He
was the ene that sent me out te study the mobilizatien plan which
had been written by the Army Industrial Cellege in peacetime. He
wouldn't let me de anything, when I came abeard, until I'd read that
thing through frem beginning to end. A civilian was my assistant,
and as a matter of fact he ran it while I was learning. I ran
around and met all the people in the Bureau of Mines and the
Geological Survey and the War Preduction Beard—the civilian
agencies.

This fellow got sick one day, and he went off, and I got inte
his desk. His desk was full te the top. Se I had a nineteen-year—
old young lady who was my secretary and she was a gem. I had five
different letterheads, I had five different hats on, and she weould
knew which letterhead to use. I'd work on these things all day and
I even had to drive her heme at night because I didn't want her en
the streets at night. For the army, I signed my name on these
certificates of necessity, and that gave the WPB assurance that the
facility invelved was contributing te the war effort. WFB would, if
it agreed, issue authoerity to the cempany te proceed. When it came
time for taxes, they could take more depreciation of equipment than
you would nemally--called accelerated depreciatien.

Was there any recourse if a company wanted to appeal your decision?
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Ne, the decision was WPB's, net mine. I'll shew yeu this later en,
when we get inte the structure of Clay's office.

So first ef all, the Munitiens Beard, in ceeperatien with the
WPB, set up an aluminum cemmittee. And while that was geoing on, we
set up a cepper cemmittee. And I get someene from the cepper
industry te ceme and de the same thing that Cap Unger was deing fer
al uminum,

There were more companies invelved there?

Yes, and that made it all the mere ticklish. I den't remember quite
hew we did that, but WPB had the primary respensibility se that it
was clear, yet everybedy whe needed te had a veice in it. WPB weuld
go te all the companies whe would give them a figure and then put
the plans teogether. There had to be staff to deal with this, and I
didn't have much staff. A man named Robert Coe was there te help me
deo this. I signed that repert teoe, and out of that came the
expansien eof the plants that we needed. For instance, you read in
John Fennelly's beek the story abeut hew the cembined reseurces
beard were up against a problem because the effort needed brass
strip for making ammunitiens in England, and here too, and hew we
could divide it up. He tells hew we did it. It get signed by the
chairman of the combined chiefs of staff, was transmitted te the
chairman ef the War Preductien Beard, but actually Jehn and I did
the whole thing., But it must be remembered that between us we had
access to requirement and capacity figures. When it came over te
Defense, he wrete the letter that officially came ever Nelsen's
signature, and when the Joint Chiefs of Staff set it up, whe did
they put on the committee but me? Nebedy else [laughs]. I had seme
othe peeple on the committee, se we prepared the reply, wrote the
answer, and when Nelsen saw it, he hadn't the faintest idea what had
gene en. John gave it te him, and he theught Jehn had dene the
whele thing. John and I had written the letters tegether te be sure
the desired result was clear, even theugh it was signed by the
chaiman ef the Jeint Chiefs of Staff.

So it werked, because hew could an army general, eor an admiral,
knew anything about this kind of stuff? They had te bring in peeple
lik us te previde the backgreund thinking fer soclving the preblem.

Getting Things Done

Fennelly mentiened in his boek that he theught the preofessers
"shewed greater understanding than businessmen..ef gevernmental
machinery, and greater flexibility in adapting themselves to red
tape." He must have been speaking about you.
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I'm sure I wasn't the enly prefessor he dealt with, but werking
together, he was a businessman. He was a partner in ene of the big
financial heuses in Chicage, Glere Fergan.

Se the peeple came frem finance, academics, and businesa?

They came from the armed forces, the preofessiens, and all walks ef
life.

It's interesting that yeu and Fennelly beth seem te feel that the
businessmen were net as adept.

You see, a businessman has te set up procedures, and stay within
these precedures. When yeu're werking in the gevernment, yeu have
so many angles ceming in frem all directiens, you have te be
flexible enough te take these things inte censideration. But I
hadn't theught abeut it that way. But what they liked abeut me in
the WPB, and this has been mentioned in many places, is that if they
wanted anything dene in the army, they'd call me up, and I seemed te
know where to go. I knew that if yeu wanted to get anything dene in
the army, or fer that matter in the civilian agencies, you had te
knew whe had autherity and whe had the knewledge, and where you'd
get the informatien. Because if yeu get cressed up with the red
tape, it was just hepeless. You can't just ge te anybedy, yeu've
got to go to the right place. In most cases red tape is established
to guide peeple to the right seurce. If you did net stay in
channels you ceuld get begged dewn in red tape.

And because ef that training that Celenel Mergan gave me, I
knew where to ge. Se semeene would call me up and say, "™We can't
get this dene, se and se in the erdnance department—-" or any ether
department te talk te a respensible persen. Well, I'd ask, "What
about this?"

Some of them made it very clear that they didn't want all these
memeoranda geoing back and ferth-—what's the telephene for? Seo I'd
call up and arrange fer this te be dene, or get this informatien
out, and maybe in a matter of hours er minutes, I was able to get
them te the right place and get the right informatien. I suppese
that's where that came from.

You give Morgan the credit fer this.

He was the one that made me see whe did what, what the mobilizatien
plan was, and how it werked. Few peeple get inteo government that
have that kind of training. That carried me ferward when I went to
Germany. I sent men whe had been chief executive officers of large
cempanies off te scheel--much te their anneoyance, but mest ef them
expressed their appreciation later.
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This has been ene of yeur tep skills all yeur life, hasn't it, this
ability te get things dene?

I suppese frem there on, it has. I didn't have it before—-oh, I
guess I had—1I wasg a crew chief in the field when I was legs than a
year out of college. Se it must have been inbred.

Not semething you were taught in a ceurse in cellege.

Well, when yeu think that I was taught at Cal Tech-—yeu have to ask
this question—I started out to be an electrical engineer, and then
my friends were civil engineers, se I changed te civil engineering.
At the end of my sophemore year, you had te make up yeur mind what
you were going te be.

I had a friend whe was a mechanical engineer, he was going te
design airplanes, and fly them, and se en. Se I decided what I
needed to do was te study ecenemics. I had a feeling that one day,
my ambitien was to be president ef a copper cempany.

We had a very fine Englishman whe was head of the ecenemics
department, Professor Laing. I weuld suspect that it was that
training, cencurrent with engineering, that trained my mind te get
to the right sources.

More About General Clay

When I got te Germamny, by this time I was a full celonel, but the
eagles [insignia of a celenel] had no autherity at all; yeu had te
have a star on your sheulder te get anything dene. I went te Clay,
and I said, "In oerder to get this job done, I'm going te need a
general. Se why den't yeu get me a general, and I'll be his
executive officer, and we can run it that way."

"Who de yeu want?"

I mentiened this man's name. "He's no good." New, you see,
any one of these generals, these men who grew up in the army er the
navy, they kept a little black book, either in their mind er in
their pecket, and every man they ever worked with they kept track
of, and once they had gained cenfidence in a man, they would seek teo
have him assigned te them. That's why I went te Germany. That's
why Clay went in with Semervell, because they had been tegether.
Marshall came that way up te get to be the chief of staff ever many
fine men. In other woerds, these men had demenstrated their
abilities, and they were in semebedy's mind when put in places of
authority. Se as a result they were able te build up the cempetence
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of the army and the navy structure se quickly after 194l. Thisg is
where I wag werking, in that atmesphere, se yeu ceuldn't get much
better training than that.

Clay taught me hew te be an executive.

Chief of the Office of Liaisen and Coordinatien

Maybe this is the time to tell us mere about General Clay.

I came as clese te hero-wershipping Clay as any man I've ever known.
Witheut him, I weuldn't have been half the man I was; he was my real
strength. We'll see later on; we hadn't gotten te him yet.

In the early days, he made me the chief of an effice of liaisen
and coerdination. It was my jeb to be liaisen with the War
Production Board and to coerdinate with the Quartermaster Cerps, the
Medical Cerps, the Signal Corps, the Transperatien Corps, the Cerps
of Engineers, and the Chemical Warfare Service——sgeven of them. They
all had respensibility fer training the men and designing the
equipment, deing the research, and it had te be ceerdinated. So
they were deing the actual proecurement and they had direct centact
with the divisions of WPB. We did net cencern eurselves with day-
to-day operatiens and came inte the picture when preblems arese.

Precurement

General Walter Wood, whese job was ceerdinating the services
activities and building up the army supply pregram, came in ene day
to see Clay, and he said, "I'1l1l be damned if I'll have ladies'
brassiereg in my army supply pregram"™ Clay loeked at him and said,
"We have WACS, den't wel"

There were a millien items. One day I had to deal with lumber,
or canvas duck, er textiles, er the next day with steel. I would go
in to see the general in the morning, knewing what my agenda was fer
the day, and sit dewn on the overstuffed chair and kick my leg over
the arm, and I'd start te tell him.- And I knew immediately when he
understeed. Then he would maybe ask a question or twe; semetimes he
wouldn't say anything., Then I weuld go abeut my busy day and de
these things. He never forgot what I had said te him.
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Helping England te Get Ceal

One day the Beard of Ecenemic Warfare called me up and said, "We've
got a real preblem. Ships are geing dewn so we can't provide eneugh
ceal te England. We de net have the staff te handle precurement of
large engineering equipment te mine lew-grade ceal available in
England, and how are we going te procure it?" He said, "The army
will have to de it."

I said, "Well, you'll have to ask us." Se we sat dewn and
wrote a letter te General Clay, and asked the army te de this jeb.
Se I said te Clay, "You knew our preblem with ceal." He said yes,
he understoed the preblem. I said, "Do you want te accept?™ and he
said, "I suppese we will have to," se he read a letter, the letter I
wrote for him and gave to him te sign. He said, "All right, smarty,
you go do it."

Well, where do I go? This was mining equipment, great big
walking shovels and drag lines that they were using fer the levees
on the rivers, things like that. Seo I called up an acquaintance,
the colonel in charge of precurement in the Corps of Engineers, and
we talked it ever and he accepted the job and they hunted up &ll the
equipment and so in a few weeks we wrote out a repert ef what the
machines were, and what they would produce and se forth, and I
showed it to Clay. "Okay, go shead."™ I thought, "The sen of a gun
hasn't even read it."™ After all the work I'd dene.

Well, sbout six menths later, one day the celenel called up and
said, "You knew, Jim, machine number 2 is suppesed to leave frem
Newport News and the ship that is suppesed to pick it up is dewn in
New Orleans. Will you get the Transperation Corps and switch some
trains around?™ Here it takes two trains te meve that machine; it
was enermous.

So the Transperation Ceorps arranged the beat and the trains, seo
they got this &ll meving, we knew what the tonnage was.
Foertunately, we had a very great man whe became a great friend of
mine later on whe ran ene of the coal equipment manufacturing
companies, Joy Manufacturing Company. He was ever in England and he
knew enough about this that he worked it eut. But anyway, I wrete
the repert, and Clay said, "This is net what yeu teld me six menths
age." I said, "™Ne, sir, I made seme changes." He said, "That's all
right.” But he remembered every blessed machine. And these
machines, one machine might have tweo trainleads of equipment, and
the corps had to get all the spare parts for them, they had te get
them preduced, and had te pack them and send them off te England.
That made it possible for the English to selve some of their
shipping problems.
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My job was really quite small; it was my job to keep track. Every
night we had a report on how many ships were sunk, how many ships
were going on line and coming off the ways (built), so we knew what
our total shipping was, and I had to have it available so that Clay
could make decisions involving such matters. This was a routine
thing that had to be in my mind all the time. By this time I was
Clay's executive officer, not just dealing with raw materials.

You were doing a tremendous job.

Of course, there was no lack of interest. But you know, my children
were with me. By this time I had four, and Douglas and Hudson were
small. They were born in Washington. They weren't up when I left
in the morning, and they'd gone to bed when I got home at night.

And after a while, Milt [Backlund] and I would go out on Sunday and
take the afternoon off to cut wood so I got some exercise.

You were really working seven days a week, then.

Oh, yes. Then gradually we got Sundays off. And sometimes I would
be there all night. 1It's a good thing I was in good physical shape.
Clay wasn't a lot older than I, about ten years older.

Was there a point at which you could see that the war was going to
be over, and you had the procurement work about done?

Long before that, at meetings of the program adjustment committee,
we had settled the allocations to be made, with some argument. But
what happened, while we were doing this, we knew what was coming up,
Milt Backlund by this time had come aboard, and he would go around
to all the agencies and check with them. He made friends very
easily. He could go and work with the right man, at the Corps of
Engineers for example, and be sure the figures were right, and we
could live with that kind of thing, Then I'd be ready to trade, to
balance this thing out. That's why John Fennelly liked us so much
because he didn't have to sit there and be a god, and decide between
the army and the navy and the air force and the civilian agencies
and the maritime commission; we had worked it out in advance; we'd
traded.

On the War Production Board, involved with the distribution of
materials, we had the association of great people. There was one,
Bertrand Fox, the general would show anything to. He was the only
one on the War Production Board he would trust with requirement
figures that might reveal secrets. Bert and I are still friends.
We could talk freely about numbers.
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Anticipating the End of the War

John Fennelly had left the WPB to organize the Committee for
Economic Development——this was a private organization that had
committees all over the country determining the plant capacities in
each locality which could quickly convert back to civilian
production so when the war ended, they would quickly turn to
domestic production, to try to meet all the demand for automobiles
and beds and baby buggies and hairpins and all the myriad needs of
society. A fellow named Lincoln Gordon took Fennelly's place. Link
later was Ambassador to Brazil, he was also president of Johns
Hopkins University. But things were now calmer.

Promotion to General Clay's Executive Officer

And I said to Clay, ".ook, my job's done. Isn't there something
more useful I can do?" Well, what he did was to send his executive
officer, an ordnance colonel and an old friend, and he got him
promoted to brigadier general, and sent him back to ordnance, and he
took me to his direct office. I had had an office upstairs, with
Backlund. And now I became his executive officer.

Remember that these seven divisions, under Clay, had very
powerful men in them.

H

Now I gave up the membership on the program adjustment
committee and my liaison job to WPB. Now, the people in charge of
the production division were people like Frank Denton, from the
Mellon Bank in Pittsburgh, and George Woods, his assistant, who was
the top man in the First of Boston Corporation. After the war I
tried to get him to come to Germany with me, he went on to become
president of the World Bank. They couldn't understand how I could
be so close to Clay. Obviously, many times they would call me and I
would listen. Particularly George Woods was very smart about that.
He'd say, "Now, we've got this and we've got that; what do you
think the general will say about it?" And I'd say, "I think the
general would say this." 'Be seein' you," and off he'd go and do
it.

I always reported these things to Clay, because we knew each
other so thoroughly that I could speak for him. And never once did
I have to go back and change it. That association was so0 great.
But this put me in the position that I went to the War Production
Board, not as a member from the production division. They felt they
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ought to be there, and they wanted me out of there. They wanted me
to take over the conservation division of Clay's staff. But later,
when Clay went to Europe, Mr. Bruce kept me on.

They'd never believe that I didn't have some sort of pull. But
when I came to Washington, I didn't know a soul in town but the main
photographer, George Harris of Harris and Ewing—you've heard of
them, haven't you?

Yes, I have.

He was a great friend of Ruth's father, and they were the only
people we knew in Washington. I'd never met anybody in the army.
Later on one of my classmates came in, but he was with another
division. So anything that occurred to me wasn't because I knew
anybody before, but because I was able to demonstrate some sort of
understanding, and be able to get things done. I guess, I don't
know. There was some resentment about it, but they all remained my
friends, so I guess it wasn't a very serious one.

Then when things began to straighten out in Europe, we had a
terrible time getting Cherbourg straightened around. The flow of
stuff wasn't coming into Cherbourg, and it was needed to back up the
army going into Germany, and so forth. So they sent for Clay to
straighten out Cherbourg, and the supply lines from the coast to the
bettle line.

That meant that Mr. Howard Bruce came in. He was chairman of
the board of the First National Bank of Baltimore. He took Clay's
place. So I stayed on as Bruce's executive officer, and we became
very close friends, of course. 1I'll show you later on how close it
was. My relationship with Howard was almost as good as it was with
Clay. He was a civilian, but in the organization, we didn't really
care, as most of us were really civilians. I don't suppose more
than five percent of the officers on Clay's staff were regular army.
They were reserve officers, as I was, or they were assimilated
officers, given a commission. For instance, Milt [Backlund] came to
Clay--have I told you how he came to the rank of major?

No, I don't believe so.

Clay called me in one day and he said, "You've got an assistant."
I'd been needing an assistant. So he gave me this piece of paper,
showed me this man's history. He'd been a director or trustee of
one of the universities in Houston, and president of Jesse Jones's
insurance companies. I said to Clay, "What do you want another
professor around here for?"

He said, "If he's good enough for Jesse Jones, he's good enough
for me." Well, with great reluctance, I took Milt on and he was
just superb. He had no children, and he had a lovely Southern wife
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whom we call every birthday even new. He would be eut werking all
day leng, getting this infeormatien, checking things. He was really
the mechanism that made me ge acceptable. I'm quite sure it was.
And ge he stayed en with Bruce tee.

General Clay had been back in Washingten. After Cherbeurg was
straightened out, much te his disgust he was breught back te
Washington te be Jim Byrnesg's assistant. Jim Byrnes was in the
White Heuse, he'd been on the Supreme Court, and he was deing much
te rehabilitate the econemy. Before this, before he went teo
Cherbourg, Clay had seen the end of the war coming.

While we were worrying about V-J Day er V-E Day er se forth,
and I would ge in worrying about them, I made seme remark, and he
said, "Jim, we can't do anything te help Eisenhewer eor MacArthur
new. If we hadn't dene it four years ageo, we can't de anything
new.,"

Se he was here planning recenversion. And General Draper, this
fellow [indicates phetograph en wall], he, with an admiral whe get
inte trouble over atemic energy--they planned the recenversien
period. They saw that they had te have centract cancellatiens and
negotiatiens se that the companies could immediately get cenverted
and obtain loans, called VE loans, te previde them meney teo
reconvert their plants te civilian preductien.

And then out in the field was John Fennelly with the Committee
for Econemic Development (CED), (which was founded by seme of the
great business leaders ef the era, such as Paul Heffman and Marien
B. Folsom) in each of the major cities areund, seeing what that city
could de [to stimulate] domestic preductien. There were more than
2000 lecal communities. They could see what was needed, autemebiles
and beds and all the things you need, building materials and se en.

A Crisis in Ammunitien Supplies

And this all started well before the end of the war.

Near the end ef the war, when Eisenhower began te meve threugh
Eureope, they began te run out of ammunition. The planners had
underestimated the rate of fire that divisions would need. We were
sheoting eff ammunitien much faster than was estimated, se we were
really running eut. And we got te the Battle eof the Bulge, if yeu
remember. General Tony McAuliffe, in charge ef that unit in the
Battle of the Bulge, had been in the requirements divisien in Clay's
office before General Weed. And he went off and got command of the
unit invelved in that battle.
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Se Semervell called me in and said, "Yeu go up te New Yerk and sit
dewn with the beys in Wall Street." And Harry Mergan, knewing
everybedy in Wall Street, arranged for me te meet the mest
influential. "And then yeu ge dewn te New Orleans, where Bill Green
of A F of L is having his cemventien, and cemvince them that we

need more ammunitien. And then ge up te Pittsburgh and see Phil
Murray, the head of the steelwerkers."

Se I got in the airplane and I flew dewn there. But all I had
were the "eyes-only" telegrams from Eisenhower te Marshall. I went
te see Bill Green, president ef the AFL. I get dewn there early in
the morning. I knew where Bill Green was. I get in teuch with his
secretary and teld her whe I was, and she said, "The president would
like you to have breakfast with him."

Soe I went up and we sat down and I showed him these telegrams,
and I said, if you will de what yeu can, we're really serious abeut
going back te making ammunition. "Okay."

Se I climbed on the airplane and went up te Pittsburgh. There
again, I got there early in the merning, te Phil Murray's office,
and he hadn't getten back frem Washingten yet because he had gone
heme by train. I hadn't been out of uniferm yet. Se Phil came in
and we talked a while. He put his feet up on the table; he was a
very nice guy. I shewed him these cables, and he said he'd do what
he could.

Then I teok the plane frem Pittsburgh and went up te New York
and talked to Harry Mergan. He intreduced me te the pewers that be
on Wall Street. I shewed them the cables I had. By this time the
weather had clesed in se I had te take the train back te Washingten.
Harry was ceming dewn tee, se through his influence, we got
ourselves a drawing roem.

Se we climbed on the train, and feund the drawing reom, all the
poerters were areund, "Yes, Mr. Louis™-it was Joe Leouis, the
fighter, and they had put him dewn in Harry's drawing reoem, but they
had te get him eut and find him another seat so we could get in.

I'm just as glad he didn't want te fight that day [laughs]. He was
a sergeant in the army, and here I was a celenel [laughs]. Se
anyway, we had eur trip back te Washington.

Did yeu have te get extra financing fer this?

Ne, we had seen the end of the war, we hadn't realized hew in order
to get there, we were using ammunitien faster than our plane had
laid eut. And this Battle of the Bulge had given us feed fer
thought, so we had to get ammunitien started being preduced again.
As it turned eut, it didn't do any geed, because none of that got
over there before the war was over, unless some of it went to the
Pacific.
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You had stepped shipping ammunitien te Europe?

Well, it had slowed down. Yeu see, there was an enermous pipeline
from preductien plant, threugh inspectien lines, the railread trains
te get te the ships, te be piled up te go on & ship te be taken
across. Peeple don't realize there is an awful leng pipeline ef
material from the preductien te the gun that sheets it eff.

I think it's interesting that you went te the unien peeople rather
than te the corperation people.

We went to beth. I happened te ge te see the unien peeple first,
because that was the way it was set up. Anyway, I was sitting in
airplanes all night leng, and I was ready te ge te bed when I get
home. Besides that, the WPB was in touch with the business
executives.

The contracts te be revamped were with industries. Teo reestablish
the preductien lines, contracts had te be extended, did they net?

Yes. I went te Wall Street because those on Wall Street, including
Harry Morgan, were clese enough te the leaders, on beards and se
forth, that without shewing these cables to tee many peeple, they
could cenvey the urgency and be trusted with it. That was the
reasen for deing it that way.

Se General Clay was back in Washingten in anether capacity.
He'd been in Cherbeurg, he got that straightened eut, and they
brought him back te werk on reconversion with Judge Byrnes, whe had

left the Supreme Court te help in the White House.

Then I was sitting ene day in the Pentagen building waiting fer
General Draper. He came in and said, "Roesevelt is dead." Much as

T disliked the man—1I never saw him—I was just as shecked as if I'd

lost a cleose friend.

By this time, Clay had gone to Europe. He'd been appeinted to
be the deputy military gevernor under Eisenhower. He had asked feor
me before he went gver there, and Heward Bruce (his successer) had
said to me, "The general will want you to go over there." Well, it
hadn't eccurred to me that he would. Se I went home and said te
Ruth, "Heward said that Lucius will want me over in Gemmany."

She didn't hesitate a minute. She said, "It's a very impertant
job, and if he needs you, you're going te have to ge." The very
next day, he [Draper] called me down te a little office he had in
the Pentagen, and he said, "Jim, will you ge te Germany?" and I
said, "Yes, sir."™ He said, "I'll have to ask Howard Bruce." I
answered that it will be all right with him, I think.
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So he talked te Heward that afterneon, and the next merning he
called me up again, and he said, "™Didn't yeu understand what I said
yesterday?™ and I said, "Yes, sir, didn't yeu understand what I
said?"

He said, "I den't knew what kind ef job you'll have, but I
assure you it will tax your abilities."

He went over there, and within ten days he sent for me. So I
had to pack Ruth up. Milt teok charge and he selved the
transportation and getting the things packed up. Ruthie put the
five children and the maid in the car and put it en the train te ge
down te Williamsburg se the beys could see Williamsburg before they
trekked west to Denver.

In the meantime, we had rented our heuse in Denver to seome
people in the restaurant business who were afraid ef being out en
the West Coast, too close te Japan. By this time, they saw that was
ever, so they had gone back te the ceast, so our heuse was empty, so
Ruthie could go back there.
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VI COLONEL BOYD IN GERMANY, 1945-1946

Se General Clay wanted me right away. It teoeok four or five days for
me to get packed up. Heward Bruce had already appreved my transfer.
And I get en a plane, and—

What kind ef plane was it?

It was a four-engine prepeller-driven plane. [AC54] They could
cross the Atlantic in ene or tweo jumps. They had te go teo

New foundland and gas up. We had te ge acress the ceast eof France,
and we got shot at. We could see the shells bursting belew us. But
they weren't anywhere near us. Eisenhower had bypassed these ports;
he didn't waste energy taking them. There were German treeps left
behind, but they weren't doing any harm.

We landed at Orly field, and the plane had to ge between shell
holes on the runway. The plane had bucket seats; it was a very
uncomfeortable trip. I arrived at St. Cloud. A celonel friend of
mine sent a car te pick me up and I stayed in a beautiful chalet at
St. Cloud. The eoffice was in Versailles. That's where the SHAEF
[Supreme Headquarters, Allied Expeditionary Force] headquarters
were.

I had to check in. Clay by this time was up at Rheims, and I
said, "Here I am; what de I de?" He said, "Come up here." Seo I
said teo my colonel friend, "eow am I getting up?" He said, "You'll
take my car and my driver will take you up."

General Clay's Deputy in Charge of German Industry

I went in to see Clay, and I said, "Here I am, what will I de?™ and
he said, "You're in charge of German industry." I said, "What will
I do?™ and he said, "That's yoeur problem, Colenel."
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I said, "Well, de I repeort te you?"and he said, "No, I haven't get
any autherity., I haven't been appeinted yet. Yeu're geing te work
for Beb Crawferd, whe's G-4." G-4 was the supply side of SHAEF.

Se I went and reperted te General Crawferd, and he had me set
up as a special branch chief in SHAEF headquarters. And I said,
"What'se the pelicy?™ and he said, "That's yeur preblem, Colenel."

But you'll read in there somewhere in these beeks that we were
ruled by semething called JCS 1067 [Jeint Chiefs of Staff erder
number 1067], which was put tegether by Secretary Henry Mergenthau,
whe was secretary of the treasury and Jewish. He was all for really
subjugating Germany. We called it the "pasteralizatien ef Germany."
The military geovernment peeple had taken this and worked out what
they had te de.

Then someone handed me JCS 1067, and when I read this, I said,
now I've got to have some help. I didn't even knew hew to read this
stuff. Se I asked fer Celenel Den Mclean, a great lawyer, who later
became a lawyer feor the Rockefeller brothers in New Yerk. And Clay
said, "Yeu can't have him; I need him."

I said, "Well, you told me you don't have a job yet, so can't I
have him until yeu get your jeb?" He allewed that was se, 8e Don
came ever to Rheims, and I weuld werk all day getting staff tegether
and a place te work and dealing with New Yerk abeout sending me
people and this, that, and the other. And he would read JCS 1067,
finding out what the pelicy was, and he'd come and sit on my bed at
night and give me the night treatment.

I finally got reom in the hotel, the Lien d'0r, where Ike
{General Eisenhower] used to come for his meals, if he wasn't
staying in some chalet or other., It was there I woerked until I
could get an effice set up in Frankfurt. At that peint we hadn't
crossed the Rhine yet. This was about April ef 1945.

I didn't have any help, any staff. I did have Den te help me.
And of course you couldn't get infermation frem Germany.

That's right. Then they brought me a British brigadier, a man whe
became a great friend. This was SHAEF feorward, you see, and there
was a mixture of British and American efficers. This was my
oppesite number, and I was the senior efficer altheugh he was a
brigadier and I was a colonel. But we didn't have any preblem with
that. '

Have you seen this new picture on television of George Patten?
Well, George was now down in Bavaria, setting himself up as King of
Bavaria, and he wasn't paying any attentien to what Ike wanted at
all. And what Clay wanted was to re-establish the monetary system
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so that trade could go on naturally. This was why he [Patton] was
relieved of his 8th Army command and put in charge of a history
unit. It was while on this job that he was killed.

The German Surrender; General Eisenhower

While I was in Rheims, the surrender came. The only office that
became available to me was the office of a British general officer
who was home on leave. And it was right underneath the war room.
One of the colonels came to me and said, "Well, this is it," when
these two German officers went by and went upstairs to the war room
to surrender.

But Ike wouldn't have anything to do with them. He'd been up
to Buchenwald and I saw him when he came back from Buchenwald. If
I'd had a nail and put it between his teeth, I'm sure he would have
bitten it in half. I never saw a man so0 angry. It was a brutal
thing to see. And he wouldn't deal with them. So poor "Beadle"
Smith [General Walter Bedell Smith] had to deal with them.

Ike would stay down in his office and Beadle would come back
and ask him questions. So that meant the war was essentially over,
in Europe. It wasn't long after that that I began to find out I
wasn't easy to work with because I didn't have enough rank, so I
talked to Clay about it. Not that I wanted to be a general, but I
had to get the job done. But he wouldn't let me have the one [aide]
I suggested. Maybe it was a good thing.

General George Patton
/

So Georgie Patton was acting up. He was beginning to trade across
the border with (zechoslovakia, not trade, but barter. So I was
sent down there to remonstrate with hime And I get down there. 1In
Georgie's zone you had to put on your polished helmet liner, and you
had to have your boots polished. We never wore boots at all. One
of my friends in ordnance gave me a Belgian shoulder holster, that
was all the artillery I carried.

So I had to get dolled up and go to see General Patton. I
arrived there and the G~4 met me; his name was General Maude
Mueller. He was quite a character. He had a beautiful string
orchestra go with him for every meal. By this time, they had
conquered Bavaria, He loved music, and he told me a story about how
you SOBs up there are telling us we've got to feed the German
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soldiers down here. And yeu've geot te feed yourself off the land.
He said, "There's ne feed down here. We're net going to stay dewn
here and see these guys die of hunger. They'll get army ratiens."

Well, I talked te him abeut what we were suppesed te do. He
went over to see the general, and he had nething like the picture
[the movie, "Patten"]. He had an office as leng as this house, I
guess. I had te walk the full length of his eoffice to talk te him.
Anyway, I remonstrated with him, and said we ought te do this thing
properly. At this peint I had meved to Berlin and was established
in the undamaged half of a demeolished house.

It was Friday night and I had te be back in Berlin Saturday
because Clay expected all the divisien commanders to be there on
Saturday morning. He apeleogized and sent me with his L-5 plane to
ge down to a Bavarian airpert. The youngster pilet put his wingtip -
dewn on the runway and spun it around, stopped the plane that was
all ready teo take off, and put me abeard [laughs]. There was no
signal system; if there was fog you flew blind up te Tempelhef in
Berlin. One time I had to go up in Beadle Smith's plane and
sometimes there was a regular plane geing up there.

Problems with the Press ##

Anyway, we were getting a let of political pressure. The newspaper
reporters were reporting that we were using the Nazis, and all this
kind of stuff.

American newspapers, back heme?

Yes. Then there was one newspaper article that came to my
attentien, and-——let me get the story straight--he was telling what
we had dene in Nuremberg, that we were putting German industry back
before we got industry started in the United States. I said, "Have
you been down te Nuremberg?" He said, "™No," and I said, "You'd
better get dewn there with me, hadn't you? There's hardly a stick
moving, or reocks standing en each other. The enly building that's
left in Nuremberg is the building where we're helding the trials."
And so he did go on and see it, and later en, he apelogized.

Anyway, when I got back from Bavaria, a reporter came in to see
Brigadier Ronnie Winton and me (we were British and Americans in
charge of the industrial side of the military) and we told the
reperter what we were doing and so forth, and then after we had
finished talking, we were standing loeking out the windew, and I
mentioned this preblem of not feeding the German soldiers in
Bavaria. And never thought anything mere about it.
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The next day the PRO [public relatiens efficer] called me up and
said, "Have you seen this thing going back te New Yerk?"

I said, "Ne."
He said, ™ell, you'd better get down there."

Se I flew dewn te Paris, hunted this reperter up at the Scribe
Hetel, and I said, "Is there any way yeu can step this?"

He said, "It's gene back te New Yerk."

I said, "Can't you step it semewhere? It isn't true, we've got
a hard enough time getting this thing geing; this stery is geing te
make it very tough."

So then I went over to see the ambassader. He was chairman of
the board of one of the big insurance companies—Lewis Deouglas. I'd
met Lew before, and I told him what I wanted te de. He was very
worried abeout all this kind of thing. This reperter said he would
do what he could; he'd send a cable back.

General Clay's Understanding
Se I went right back te Rheims. I went to see Clay, and I said,
"Look, this is what's happened.”

He said, "Can yeu de anything more abeut it?"

I said, "No, sir."

He said, ™Well, go back te woerk. Forget it."

Well, somehow it never appeared. You asked me how I felt about
Clay. That's the kind of man he was. These are examples. We
understeod each ether, we never fought, we never gainsaid each
other. Semehew or ether we were able to come to the same

conclusioens, The only time that I had a problem was before Clay
really got started, when the munitiens beard was still active.

Organizing a Staiff

Did you see a lot of him in Germany, or were you working mere on
your ewn?
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Well, when I got there first, teo Rheims, Den and I had te werk en
our ewn. In the meantime, we had peeple back in Washingten deing
staff work. They sent me the president of the Republic Steel
Company te take care of steel, in my erganizatien. The vice
president of General Moters Cempany, to be my executive. The vice
president of Westinghouse Electric Company, te take care of the
electrical system. The man whe I'd already werked with was in the
army, a colonel, would be in charge of the energy systems, the pewer
plants and things like that. Walker Cisler. I'd worked with him in
Washingten. He had a celenel's rank. But when he came te Germany
to do this, he had teo report te me. Se there again, there was a
close association. He'd be in Paris today and Berlin temerrew;
anytime I needed him he was right there. He had a house in Berlin.

Meving to Germany

Where was your office?

I started in Frankfurt, and as soen as we cleared out Berlin, I
moved up to Berlin. It was still smoking when I went there the
first time. We went in te the chancellery where Hitler's bedy was
burned. It was hardly celd when we got in there. The Russians of
course were already there, and they ransacked everything. And raped
the women. They didn't leave any for us.

Was Frankfurt in better conditien than Berlin?

No. In eorder to get inte Frankfurt, there were some buildings
there--there was one building that was quite narrew, but deep--the
bembs had ceme dewn and skipped through the building and expleded
out in the yard. The corps of engineers were able to repair it, and
they did it se quickly that peeple thought it hadn't been bembed at
all. We had te have a bulldozer go ahead of us te get through the
streets.

I was there that clese to it. The house that they gave me te
live in was a duplex, and the other side of the duplex was totally
gone. The attic of my apartment was a place where a firebemb had
come threugh and it sputtered out on the tile fleer of the attic. I
guess it was full of stuff, but the peeple had cleaned it up for me
so there was nothing but a bed and a few chairs for me te stay.

Then what I had to do was find a place in Berlin, They
assigned me a little house near the Dahlemderf statien, right across
the street. They assigned me a tank sergeant, te be my chauffeur.
He had gotten trench feet cemmanding in France and they had put him
off te a more sedentary job, so he was my driver and my batman and
everything else. He ran my little househeld for me. And I put him
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upstairs in the house, but I kept the lady whe ewned the heuse. I
kept her on and meved her up te the third fleer, and we teok the
best part of the house. She was delighted. She didn't speak a weord
of English, and I had te learn Deutsch in erder te get my [boiled
eggs, in German] for breakfast.

She ceoked for yeou?

She cooked for us. And when I left later en, the tears streamed out
of her eyes. It was her home and she kept it up the way it was, and
we didn't make any mess eof it.

And in exchange, she got fed, of course.

She got fed. I den't knew that we ever exchanged anything; there
was somebedy else handling all that.

Implementing Joint Chiefs of Staff Order 1067

Well, we got wandering eff. Let's get back te JCS 1067. This was
the decument that was suppesed to arrange everything. Yeu've read
somew here~—it's in a beok that Clemmie's reading--what great peeple
we were dealing with, and Clay's relatienship te them.

What we had te do was take that document, and get the Jeint
Chiefs of Staff te change their plans. Clay weuld get en the
teletype. When he was dealing with my field, I'd ge in with him te
the teletype, and we'd cerrespend with the State Department ever the
teletype. We didn't have a radie er anything like that. We had teo
type it out, and get the reply on the teletype.

Value of Scientific and Engineering Training

You asked whether or net what I have been engaged in in my life has
any relatienship te the training I received in the years as an
undergraduate student and in graduate schoel at the Celorade Scheel
of Mines., We had always, in werking with students, had te try and
get them to understand that you den't learn much in schoel, that yeu
are training your mind so that it can absorb and understand what
they're deing. Because by the time you get out of schoel, the
things yeu have learned in the way of facts, of the subjects which
you are studying, became obseolete. Seo if you are training your mind
to think in an engineering or a scientific manner, then when you
come and face the realities of life, you've got te adjust yeur
thinking te handle these situatiens.



Boyd:

Swent:

Boyd:

Swent :

Beyd:

Swent:

Beyd:

99

Se it is really the training ef the methed of thinking, whether it
is scientific er engineering, and there's a difference between the
scientific mind and the engineering mind. I was trained as a
scientist, and secondarily as an econemist. Almest everything I had
to do invelved ecenoemics and/er engineering and science.

Se it was the ways of thinking that--

Made me much better able te handle the changes in eituatiens. I can
remember particularly when I was in the army and I was given a new
job to de, things changed, as I will shew yeu at ene peint. I
always bucked the change; I didn't want te change; I didn't see hew
I could pessibly have the knewledge or the ability te handle a jeb
I'd never heard of before. [chucklee] But you had te go in there,
and you had te do it. Because you ceuldn't say ne; if the bess says
you're going to de this, yeu go and de it.

We got this plan ever; Clay never said anether thing abeout it.
I never had any trouble with him abeut it, because that was my erder
and I didn't de anything te gainsay it. Seo we got the War
Production Beard then te adopt this plan, and we called it the
materials requirement plan, where they were going te de all the
allocation frem seme committee in Washingten. This way yeu had
demands through a statistical system, appreved by the requirements
committee, you pass the meney back (or the meney in terms of steel
and cepper and seo forth) te the agencies, and they could give it teo
their contractors whe would cash them in.

It was I that had theught up the idea that you didn't need teo
de this te all materials; that yeu could de the rest of it by
allecation frem the War Preduction Board, the vanadium and the
chremium and tungsten and things like that. The cotten duck and
wood and things like that. Yeu could, threugh the preductien
requirements plan, have the departments of the War Preduction Board
authorize people to consume the materials.,

Se I said really this is a centrelling materials plan. Really,
they ended up by calling it the Contrelled Materials Plan. So I
suppose I ceined that werd.

So it really was your plan that they used?

No. The plan was called "The Warrant Plan" in the mobilization
plan., I had enly a slight influence on the final name.

This whele part of your career, it seems to me, you were deing
things that had never been done befere by anybedy.

Well, I could wish that I wae that important. There were a lot of
very fine peeple working on this. I was just a little ceg in the
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wheel. We had Barney Baruch come dewn frem New Yerk; he had dene in -
the First Werld War what Den Nelsen was deing in the secend.

Se he was your link te the past.

Having spent several days with him, and later en at ether perieds,
and being associated with the peeple whe knew him very well and
followed him, he gave us great advice about hew he went abeut deing
it in the First Weorld War.

Still there must have been vast differences.

Oh, there were. But in the meantime, the Army Industrial Cellege
had kept these studies geing which resulted in the warrant plan that
I've told you abeut which the WPB turned inte the Centrelled
Materials Plan. That was the plan that we worked with, se I had
been apprised and studied that before I ever sat dewn te de any werk
in the army. My academic training weuld have trained my mind te
work with a problem like that even though I'd never heard of it
befeore.

Then when I began to handle the aluminum situatien, and the
boss said, "You're the chairman of an interdepartmental committee
that's got to get aluminum geing," I'd never heard the names of the
forms that were made in erder te put aluminum te use. Relling it
inte sheet, drawing it inte tube er bar, casting it inte castings,
forging it with big hammers; why you did all this, I'd never taken
any courses in metallurgy, but it didn't take me leng te understand
what it was. Altheough I never went eut and werked with these
things, I became fairly expert; I could understand what was geing
en, and why these things were needed.

Your need to knew this was only so yeu ceuld have a reasenable
expectation of hew leng it teek?

That's right. Fer instance, when I teld yeu that we had the
aluminum committee, we foeund eut hew many airplanes we needed to
produce, and then we went te the people whe knew hew many tens ef
this or that weuld be required te build an airplane.

And yeu had te knew whether what they were saying was reasenable or
not.

That's right, and that was why I would be useful sitting in at a
meeting where peeple didn't have that kind ef training, se my mind
would be able te fathem these questiens. I suppese that's what yeu
mean by whether or not you use yoeur training. The impertant thing
is to train yeur mind te think. I eften said to my students in
college, "If I train yoeu te have one theught frem this course, I
will be successful as yeour professer."
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At Cal Tech, we had the heoner system; we could take eur beoeks in
with us and the preblems were given te us. We weren't suppesed te
remember all the formulae and things like that, but hew te selve
this particular preblem in this particular subject. And that trains
your mind, te think that way. You get a little impatient with
people who go wandering all ever the place, and semetimes I've got a
reputation of being a little impatient [chuckles].

General Clay, An Engineer

Were you more patient than General Clay, or less?

I suppese we were abeout the same. The more I've thought this, since
you raised the question about my asseciatien with Clay--we theught
alike. I wasn't as smart as he was, by any means, but we had the
same mental approach. We could cemmunicate without structuring
sentences and things like that; a few werds, we'd underatand each
ether, and we didn't have to waste a lot of time talking abeut it.
Quickly, I could go in and I'd say, well, these are the facts, the
situatien, and what we'd do abeut it, and he might have a
suggestien. He was trained as an engineer toe, and that is what the
West Peinters are, engineers. Particularly those who were high in
their classes.

General Semervell, Anether Engineer

Did he have a similar relatioenship with his superiers? Do you knew?

With Semervell? I expect so. Semervell was an engineer tee, you
knew. Clay and Somervell got along--well, they were twe strong
minds, and there would be seme conflict, but it didn't interfere.

For instance, Semervell went on a trip to Africa and he saw
that they teok the woeden bexes that the food came in and used them
for firewood, and he theught that was wonderful, se he theught we
ought te put all our quartermaster's supplies in woeden boxes. So
Clay had the quartermaster bring seme bexes made of wood that had
been tossed off the side of a ship, and shewed him what the result
was, and had one that was in mul ti-leafed cartens, and thrown off a
factory wall, and that had survived. Semervell had issued the erder
to use wood. Clay asked him to see the sample in his effice. I was
there when he came up there. And Semervell had the integrity, the
knowledge, to be able to say, "Well, we'll change the order," and "
did se back te cardboard. Firewoed was supplied in better ways.
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I teek & celonel, a civilian whe was in the internatienal divisien,
where we had te prepare fer having the medical supplies available
when the armies went in te take care eof the peeple. As they
liberated areas, we had te be prepared te de that. And they had a
whele divisien at werk en it. And General Semervell went te & lend-
lease meeting, and what he agreed with the British te de, we simply
couldn't do. I can't remember details of it new, and I didn't knew
it then, but this celenel did. Clay was traveling areund the werld
somevhere, se I teok the celonel dewn te see Semervell. And this
colonel explained what had gene wreng with this precedure.

I theught, well, he's telling this great man that he was wreng.
But Semervell didn't say that, it didn't werry him. He said, "All
right, Colenel, what de I de that's right?" And the celenel teld
him what weuld be right, and he said, ™Well, go deo it." New that's
the kind of mental atmesphere in which I werked. And that treined
me as an executive. You den't ge telling peeple. It used te anney
me, when I got inte industry, te have peeple ceme in te me and say,
what do you want me te de en this thing, and I'd say, "Net what I
want you te de; yeu've got this jeb; what is it in yeur jeb that's
the right thing feor eur company te de? You tell me; then we can
decide what te de."

Te get informatien te flow up is very difficult sometimes.

That's part ef being an executive. Although peeple accused General
Clay of being a Caesar type. He was pretty firm in his epiniens,
but nevertheless, when semeone peinted eut that he was wreng, it was
ne trouble for him te change and say de it the right way. But he
was pretty firm when he was sure of himself, and he was mere sure of
himself than mest peeple I knew, because he knew mere. His mind was
terribly retentive. I've teld you abeut the reperts I gave him.

When yeu get inte Germany, this was semething that had net been dene
befoere. You didn't have any guidelines for that, did you?

Well, [laughs], the enly guideline we had was JCS 1067.

This was contradictery. JCS 1067 wanted to keep Germany an agrarian
natien, and yet you were bringing in the head of US Steel and these
great people te develop industry.

The enly treuble I had there was keeping these industrialists on my
staff frem running German industry. New eur jeb was te get the
Germans te run their industry, net ceme and de it feor them.

But essentially, isn't there a centradictien here, that you were
developing industry at all, when the policy was net te?
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No, I den't think se, because remember we were still fighting with
Japan, and our country had been badly upset by the fact that we were
concentrated on the war econemy; it weuld have te be turned ever.
The Germans would have te take care of themselves; otherwise we
would be in a bind ferever. And eur jeb—and Clay was very clear
about this-—and we had te battle semetimes with the State Department
te get the cencept acress that we don't ge in there and runm this
thing for them, that they've get te de it themselves.

What we had te do was get the Nazi mentality eut of the
picture.

But there was ne sense that there sheuld be no German industry?

This brings up one thing that we haven't talked abeut. While we
were there, a Califernia eil man, Ed Pauley, went te Mescew and
worked eut a deal with the Russians eon reparatiens. And when he
came back from Moscow, he sat down with General Draper, this
gentleman up behind me [indicating phete en wall], and ene eor twe
others, and we were just herrified at what he had agreed teo de.

That we were going to get a level of industry which Germany would be
allowed to develop which would be no greater than the lowest level of
all the ceuntries that they had around them, that they'd attacked.
We could never get the Russians te give us what their level of
industry was, hew many ounces of foed they ate a year, in calories,
or how many pairs of shees, and how many things like that. What was
the allowance te be given? So we had te de it en eur ewn, but we
did knew mere about the French, and we knew more abeut the Belgians,
and se forth. But we weren't te allew Germany to build an industry
which would go beyond that level. That was the level of industry.
And it was the'level of industry cemmittee which I sat en in Berlin,
among others.

The Level of Industry Committee

Establishing Requirements

[Date of Interview: November 1, 1986] ##

We had the head of econemics department at Duke University. This
was General Draper's economist, or at least he was werking with him
for General Clay. Now what we did was to take him, put him in a
reoem by himself and have a telephone there which nebedy was allewed
to call in. He could call eut and get infermatioen. It was his job
te draw up a plan for the level of industry which weuld preduce what
sheuld be, se many pairs eof sheoes, se many caleries of feood, so many
suits of clethes, se many handkerchiefs; all the things that need teo
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be done te suppert the minimum of economy. Then we ceuld ge te the
level of industry cemmittee including the French, the Russians, the
British, and eurselves and decide what that determinatien weuld be
and recommend it te the Allied Contrel Council. That weuld end up
by being se many tens of steel, se many tens of ceal, er fertilizer,
and all these kinds ef things.

So he did this almest all by himself. He had the pewer te come
to us te ask questiens, but we weren't allewed to ge in te him. He
kept alene te think this thing threugh. The ceuncil adepted it
pretty well the way he wrete it. As a matter of fact, I had a bet
with General Clay ene night that when this all came eut and agreed
that there would be so many tens of steel capacity left in Germany,
seventy-five thousand tens, or whatever it was. It couldn't have
been very much. The U.S. preduced then abeut a hundred millien tens
per annum.

Anyway, I put on my little slip of paper the figure that this
man had come up with. When we opened these things up after the
meetings had been held and agreed, I was right en the nose. I won
the meney.

These names will be in my diaries, upstairs in my legs. I'll
prebably run acress them there. But it's ceming out and I haven't
thought abeut it fer forty years. [I haven't found them yet—-
7/21/87]

You started with how many finished things you would need and then
you translated that back inte raw materials?

Into raw materials and se ferth. Then we had to have Germany
earning its oewn fereign currency, so they could buy things they
didn't have. Our jeb was te re-establish Germany en a much lewer
level than it had been but net se they could dominate the people
around. It was there that Patton was wanting to trade with
Gzecheslovakia. Well, net trade, but te barter this fer that. He
wasn't setting up an ecenemic system where we would have money
coming across the berder. That's ene reasen that he was—-I den't
ever remember him getting deeply invelved in the denazification
program. One day I get en a train, on Geering's train in Berlin,
with General Oliver Echels, whe was Clay's deputy. He was an air
force general. We took a train ride dewn te Frankfurt., We stopped
there and I went in to see Lucius [Clay] in his office. He handed
me a piece of paper and said, "This denazification order. What de
yoeu think abeut it?"

This said essentially that you will net put in places ef
responsibility peeople whe were Nazis. Before I got down to
Stuttgart he had issued this order. The field offices really came
down on me. Whe was going te run these plants? Are they going teo
get so they become self sufficient? We can't have anyene who
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belenged te the Nazi party, [but] they had [all] been ferced to
beleng. Se it wasn't Patten alene. If he said that, that picture
[the movie, Patten] seems to indicate that that was his great sin
that he eppesed the denazificatien, that he played with Nazis., I
just den't believe that. I den't think he did that. I den't know
where they got that stery from.

He may have had the same preblem that I had in getting the
German industry geing, and being Geergie Patten, he would gay it
mere emphatically than I. But we had te go and de it, that's all.
It was the rule of the land. Hew would we face the public back here
if we rebuild the Nazi structure? It was quite ebvieus that
politically and otherwise we had te put that erder out, and Clay was
right in doing it. But it made things pretty teugh.

Se you did have to check the peeple that you were werking with?

Absolutely, yes. We had intelligence groups, and the Germans always
kept records of everything they ever did, even how many Jews they
killed. They were meticulous in keeping their recerds.

You mentioned Stuttgart. What seort of conditien was Stuttgart in?

Stuttgart was pretty well leveled, you see. Stuttgart was the
center of the ball bearing industry, se we made a tremendeus raid
and a lot of peeple were killed bembing Stuttgart. When we got in
there everybedy was amazed te find out that the Germans had long
since meved the ball bearing industry out of Stuttgart and had it up
in the hills. We did hardly any damage te their ball bearing plants
at all. Then the econemic minister in Bavaria was named Erhard when
I was there. He later became chanceller. He folleowed Adenauer. He
called me on the phene ene time and he speke Engligh fairly well.

He said he wanted permissien te open ball bearing plants in Bavaria.

I said, well, the trouble is that we've got an internatienal
agreement and the French are very firm about allowing yeu to make
ball bearings because they say this is "tres dangereux." We hadn't
gotten that agreement in the ceuncil.

Did the French manufacture ball bearings? Did they have any
industry of their own that they were protecting?

I expect so, yes. After all, they had been punished pretty badly by
the Germans, and they didn't want teo see the German thing rise the
way it has risen again,

Were you able te use the remnants of the ball bearing industry then
in Stuttgart, the ones that were around en the hills? Were they
functiening se that you could use them?

Yes.
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Rebuilding Ceal Mines

Swent: And the mines?

Boyd: Well, we had te rebuild the mines as quickly as pessible. When the
coal mines--you've heard of Beb Koenig?

Swent: Yes.

Beyd: Well, Beb Keenig was in the army and he came up threugh France inte
Germany, and his jeb was te keep the ceal mines geing. It weuld
allow industry and the peeple to suppert themselves. I don't know
if I've told yeu this stery, but one time they put & unit inte ene
of these mines, kept the pumps running so that the mine would neot
fill with water. The Germans had ceme back, but the Americans had
fought them eoff. Finally they get chased away. Eisenheower came
down te decorate this unit fer their bravery in maintaining this
operation. There was a young lieutenant there. Ike walked dewn in
front. He said, "What de you de, Lieutenant?"

"I work for the Eisenhewer Coal Corpeoratien, sir," [he said].

Ike walked a few steps, came back and he said, "Are we making
any meney?"

Swent: [laughs]

Boyd: That was Koenig. The first time I met him was in Rheims, He had a
little office in there with a desk and a chair fer him and ene for
me te sit en. I said, ™ew much ceal are you geing te have next
year?®

He reached te the bettom of his desk and he brought back a
couple of tewels with a feather duster stuck in it. He put it en
his head and he goet a2 couple of round glass paper weights, put them
up, and he started leeking in the crystal ball, That was my
introductien to Beb. We became good friends after that.

Then the assistant secretary for war was Jack McCloy. We had a
meeting in Berlin and I was there. I had te be there with him en
Saturday mernings. Whatever I was deing, I had te be back in Berlin
for our merning meeting with Clay. McCley said that he had a repert
frem anether man that I knew later oen who was president eof a ceal
cempany. He had come in and seen hoew much ceal they were geing to
preduce and he made a repert.

McCleoy said, "Well, he's got a report saying this much coal
will be preduced.”
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sure it hurt Jack's pride te knew that he was geing te repert te a
wee small celenel, a ceuntry scheel teacher. But we seen got ever
that. We became goed friends. Then a vice president ef
Westingheuse. Fortunately I had a vice president ef General Meters
whe had run the General Meters plant in Germany befere the war, eut
of Wiesbaden. He even had a heuse there. Pete Hoagland, whe later
became the vice president ef all General Meters eperatiens. He came
in as my deputy, and I left him dewn in the American Zene, and he
had his effice in Frankfurt. When we meved up frem Rheims he had
his effice in Frankfurt. Then I had Maurice Scharff, a celenel, whe
was an electrical engineer. He came out of the preductien divisien
of Clay's effice, because we had become very friendly and I asked
for him. He came in and was my deputy in Berlin. He lived in the
heuse I lived in in Berlin. And Pete Heagland lived in my heuse in
Frankfurt. I would cemmute back and ferth and these people weuld
run these different effices. Heagland was rebuilding German
industry and Scharff was helping me work with the Russians and the
French and the British and de what we had te de.

New the country was divided inte zenes.

Four zenes.

International Committee Structure

But you were not confined enly te the American zone?

Well, we had te deal with each other, se we had international
committees. I was on the industrial committee, the level of
industry committee, and the reparatiens committee. There were
Russians, French, British, and Americans. We retated the
chairmanship. This menth I would be chairman, and the next menth
the Russian weuld be chairman, next menth the British, and the next
menth French. The Russians were pretty goed committee eperaters.
They knew hew te de it. They didn't take any nensense.

Translaters and Interpreters

Of course, we had te de this by translatien, but mest of them
understood a lot mere English than they weuld take credit for. The
French would never speak English even though they speoke it
perfectly. They would never carry on the business in English. Seo
yeu had te have an interpreter there. My interpreter was a Pole.
The Nazis had hit him on the head and cracked his skull. He escaped
out of Peland through Switzerland, had gene to scheel at Princeton.
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His English was immaculate. His German was fluent, and his Russian
was perfect. A very bright yeung fellew. I've got a book he's
written since then. And he became a prefesser in a college in
upstate New York.

He would ge in there. After we had the meeting these
interpreters would sit dewn and be sure that the language expressed
the same thought in each language.

Then when I went down te Nuremburg with General Echels (he was
Clay's deputy) in this train. We went te the war crimes trials.
Justice Jackson was the head of the greup for the Americans. We sat
up in the balcony and saw Geering and all these bad people in the
dock. They didn't say much. Goeering wasn't quite as large as you
would picture him being because they weren't giving him any mere
than he had to eat. He couldn't have any extra foed. He was in
prison. Eventually he committed suicide, you knew.

Yes.

But we had lunch with Justice Jacksen, and this was the first time
in an international meeting that they had simultaneeus translation.
In other words, there would be somebody there behind a glass
partition listening with earphones and then repeating, just as they
do in the United Natiens teday, seo that everybedy could hear
simultaneously what was being said by a witness. Justice Jacksen
told us--he came out of the Supreme Court, you knew, to do this
joeb——that if they hadn't had that, they would never have been able
to held that trial.

It would have taken four times as long, wouldn't it?

That's right. General Echels and I went in and saw all that and had
lunch with the justice, and saw all that being dene. Of course,
when I got to Munich I had an office in Munich taking care of the
development of the rehabilitation ef the industry there. There was
a colonel dewn there whe had charge eof that through our organization.

The American zone included Frankfurt and Munich?

Yes, that's right. The French had a little bit of a cerner dewn the
Saar, that area. The British had the nerthwest corner, and the
Russians had everything east of the Elbe, the biggest hunk. We had
to fly across the Russian zone to get to meetings in Berlin, yeu
see., Fortunately we flew over most of it. Trains could get
through, but every once in a while they would bleckade it. General
Clay had that wonderful airlift, and supplied that city by bringing
even coal and foed and things like that in there. That was after I
left.
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They hadn't built the wall in my day. In fact, a ceuple of friends
and I dreve over in the Russian zone and we didn't see a Russian
soldier for miles. We did see where they had taken the equipment
out of the big power plants and then put them on trucks and one
truck had gone in a ditch. We had a hard time getting eneugh power
to run our operatiens in Berlin.

There was one building right in the British zene which was in
pretty good shape. Here the Allied Contrel had its cemmittee
meetings. We had te drive through the Brandenberg Gate to get there.

Seme Anecdotes About Russians and Americans

One day I went with my Polish interpreter and my WAC secretary.
There was a bus geoing through, and we heard a shet. What had
happened was a Russian soldier had his gun with him getting on this
bus. Someone grabbed for it and it went off and the bullet went
through his leg. I sent my driver Smitty and the interpreter to
take him to the hespital. He had te be taken te an American
hespital and not to the Russian hospital because he wasn't suppesed
to be carrying that gun. He had a bad weund, but he didn't cry er
anything. Helen Hasshagen was my secretary, and we walked among the
Germans and Russians until they got back.

Then at one point we saw a Russian sergeant coming threugh with
a two-horse-drawn wagon with the bells ever the top. He had a
canvas ever this. We got him te tell us what's in there. He opened
up the corner and he had a total bathroem in there, toilet, bathtub,
shewer, washbasin, things like that.

He said, "In my tewn, I'm a plumber. We don't have running
water in my tewn, but we'll have the best bathroem in my tewn" We
just saw him in the street. Hew he got away with it I don't know,
but that's what we saw.

Then one occasion-—1 didn't see this, but it was reported to
me~—a Russian came ever to a nightclub in the American zone and he
got rather annoying, so one of our eofficers reported him to the
Russian commandant. The Russian commandant sent for this man and
said, "Is this the man that did it?"

This colonel said, "Yes,"™ and the Russian picked up his gun and
shot him, his own soldier, for misbehaving, disebeying erders. 1I
mean, that's the way they operated then

Then another time the garrison in the American zone was a
paratroop regiment. They were the wildest people. They had to be
reckless to even get in that business. I was with Clay one night
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and we heard eighteen or twenty shets areund his heuse while we were
sitting at dinner. He was werried abeut hew we were geing te get
rid of all this.

About this time, they had feund the great erchestra leader for
the Berlin Orcheatra and set him up se he could have the sympheny
going again. His driver didn't step fast eneugh te satisfy the
American seoldiers, se they killed him. Clay called Eisenhewer and
said, "I want that oeutfit eut of here." Within twe days they had
that whele division meved out of Berlin and regular infantry treeps
brought in.

Then I had a house near the Griine Wald, and at night I ceuld
hear the handwagene trundling dewn. These were the wagens where
they were picking up the dead bedies on the streets, peeple whe died
of starvation. They would take them out and they were burying them
in a mass grave., Then I would drive ever te the council meeting and
you had te step semewhere, and seme very nice leeking weman weuld
come in and really beg, What de you de? Well, there wasg nething
you could de. You had set things up in order te have peeple fed and
foed moving, but you had te de this threough the Germans themselves.
You had no meana of giving them any help.

You had mentioned that you had to learn about the German
governmental system. You were deing all this through their ewn
government?

Yes. As much as you ceuld you did threugh their ewn lecal

.gevermment.

What still existed of their govermment?

Well, the burgermeisters were still the mayeors of their tewns and
cities., I had nething te de with them.

Of course they were all Nazis, weren't they? I think they must have
been. Anyene who was a burgermeister had te be a Nazi.

Well, this was the preblem. Yeu had te pick up people whe had a
reputation. Fortunately & leot of them began te come out. Allen
Dulles had been in charge of the espionage operatiens, the
intelligence operations, and he had meansg of knewing whe was
trustwerthy and who wasn't. We would be getting industrialists
tegether and we would call up Allen or his staff members and we
would pick frem the peeple he would recommend. That's hew they
found Adenauer. And Willy Brandt. There was eneugh intelligence
being developed to make some headway. There were pure Nazis er
supporters of Hitler, and these which had eppesed him. We had te
weed these out and put them in where we could.
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Was there an end peint te this then, your level of industry, when
yeu reached that geal then that would be when you weuld leave and
turn it ever cempletely te the Germans?

New yeou're getting beyend my time and when Jack McCley teok ever
frem Clay, I had been gaene a couple of years.

Leaving Germany

When did you leave?
I was there only a year and a half.
Why did you leave?

Clay wanted me to stay, but I had four, essentially five children teo
raise. I had been a country scheol teacher, or at least a professeor
at the Colorade Scheel eof Mines. It was time that I went back and
established myself. I was still quite a yoeung man. I was a full
colenel at thirty-eight. I think it broke Clay's heart because he
was still a captain at that age. He was only ten years elder than L

And you hadn't been home in all this time?

I hadn't been home for a year and a half. When I get back frem a
recruiting trip I flew back home. When I came te the Pentagen
Building, General Hilding by this time was the assistant secretary.
Jack McCley was gone. I remember he had bellowed down the hall ef
the Pentagen Building, "™Beyd, where the hell have you been?"

Well, in the first place we had greunded all the airplanes
because all the mechanics had high release numbers. They were
getting out and we didn't have eneugh mechanics to maintain the
planes, so they grounded them. Se I had te come heme by ship. There
were six colonels in this one little tiny cabin net as big as this
room. And decks. We played bridge in terrible weather all the way
acress. It teek ten days to get acress. Then I got down te
Washingten.

I did find Larry Wilkinsen to take my place. He stayed with
Clay after the war. He went to Continental Can. Last time I saw
Larry was at Clay's funeral. But he came over to take my place so I
could go home and establish myself fer the future.

Let's see, your family was all in Denver then.

They were all back in Denver then.
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#H
We were still in Germany, weren't we?

Well, we're just talking abeut yeur leaving. Is there mere you want
te say?

No, I think we've covered it pretty well. Yeu new get a feel feor
it.

Of course, some things are in the recerds, but mainly what we want
frem you are any things that might net be in the recerds.

We had te deal with the British because they were in the Ruhr and
they had the steel. We didn't have much ef the industry in our
zone. We had coal mines at Celegne, a big epen pit brewn ceal mine,
and we had to get these geing. We had te run the railread en
bricquets of brewn ceal, and the train weuld run fer maybe thirty
miles and then it wasn't het eneugh te keep steam up and they had te
stop and generate mere steam se they could go. We had to get
fertilizer because the nitregen had been used for munitiens and it
hadn't been put en the ground, and se we get the fertilizer plants
geing.

Well, you knew there were se many things that had te be dene
and supervised. Then we had toe deal with the Russians and the
French and the British in the meantime. It was much easier te deal
with the Russians than it was with the British because we disagreed
en the language. The British-—[laughs].

My British ancestry was knewn and I would frequently be invited
to parties over in the British zene, and I weuld be the only
American efficer there.

Seo that was a help.

Yes. The same way in Washingten. I was werking with Commedere
Small en the War Productien Beard. I frequently feund myself at
parties where I was the only army efficer present. The rest of them
were naval.

Se they sert of accepted yeou as one of them?

Yes. That maybe was helpful.

Of course it was. And seme of these contacts that you made then
prebably were helpful te yeu later in Washingten and New Yerk alse,
weren't they?
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Yes. Meost of these peeple, of ceurse, stayed either in Germany fer
quite a leng time er they went back te industry. Jack Small became
president of Emersen Electric, and se eon.

Se when you left Germany yeu went back te Celerade. Did yeu have a
job waiting for you at the Scheel of Mines?

Well, Ben Parker was the president ef the Colorade Scheoel of Mines.
We had been partners befere the war, beth teaching geeleogy, and when
semeene had a jeb te de then the ether one would take ever his
classes. When the war came aleng, I guess Melvin Ceelbaugh left
after I went te Washingten, and Ben came in te be the president.

And he and I had been partners. Then he wanted me back as the dean.
I thought leng and hard abeut this, and he put the pressure on, and
I said okay.
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VII DEAN BOYD, COLORADO SCHOGL OF MINES, 1946-1947

It wasn't going te pay very much with five children te support, but
they would give us a house on the campus and se en. We finally
decided that's what we weuld de. I was getting tired of all this
pressure, this werk that yeu had te go through in New Yerk and
Washingten and Berlin and se ferth. I ceuld leek for a mere quiet
life. Seo I agreed to go back as the dean, new that Ben had beceme
president.

Did yoeu think of it as a rather temporary thing?

Ne. I thought it would be temperary because the deal really was
that we would be in that positien for just a few years, and he
wanted to go back in the oil industry, and I would take ever as
president.

I went back te Colerade in 1946, and I spent the summer with my
children. Hudsen hardly knew me. The scheeol had gone dewn frem
about 750 students te less than a hundred during the war. It began
to build by getting GIs ceming in, and suddenly we had 1200
students. We had te build faculty, find classreems, set up
schedules so we could take advantage of what facilities we had. We
had te get these tough seldiers whe came back te be students te
re-establish the traditiens of the school. Most of them had
commissiens in the army.

You ceuld sympathize with what they were going threugh.

Then we had to modernize the curriculum. We began to see what was
coming on. Ben ran the school. We had a new business manager. I
had a secretary, Ben had a secretary, and there were some girls in
the business office. I was dean of the faculty respensible for
academic matters, the dean of men, the dean of woman, and the
director of admissions.

One weman?
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One weman [laughs]. Yes, we had ene woeman then. I learned all the
names because they had pictures taken eof these students. Pictures
so that I ceuld recegnize their first names from these pictures when
I went eut on campus.

I hadn't been there for more than six menths before I began te
get pressure from Washingten because "Cap" Krug (this big fellew en
top there) [indicates phete on the wall] was secretary of the
interier, and he was aware of the problems of raw materials and the
treubles we had having materials suppliers, and hew it limited our
productien, and se forth. He started after me te ceome back and take
ever the Bureau of Mines, because the directer of the mines was a
friend of John L. Lewis, and he was taking Lewis's side against the
president when he struck the coal mines during the war.

Se Mr. Truman and Cap decided they needed a new director of the
Bureau of Mines, and they were going te fire him. They decided that
Cap had knewn me, and I had worked with him, and he decided he
wanted me on the job.

Where had you worked with him?

First of all, he was head of the electric pewer division of the War
Production Beard, keeping the plants geing and expanding them where
they needed it and se forth. We had interchanged there when I went
on the requirements committee, the program adjustment committee.

Then after this battle I told you abeut with Den Nelsen, at one
peint the president, Roosevelt, had moved Mr. Nelsen out. Semervell
was traveling in Africa semewhere and Clay cabled him and said,
"Nelsen has been fired. May Clay new please go to war."

A cable came back frem Semervell saying, "Dees Clay want te
follow Nelsen?" Of course, he was being facetious, but he wasn't
about te let Clay go, because semeone would have had te do all these
things that Clay was deing. I den't think I've ever told that
story.

I don't suppose it matters new. Clay trained as a seldier and
he wanted to be with troeps. He was with troeps of ceurse later
when he went inte Cherbourg. But net at that peint.

Se Krug werked for—-?

Then when Nelson went, Krug was made chairman of the beard. That's
where we got much closer together. I took a trip around the country
with him with Danny Silverberg, who was in the air force. He was
another financial man from New York. I fer the army, and Cap Krug.
These two colenels that sat behind me whe later became four-star and
three-star generals. One of them wouldn't go back to a desk. He
flew the first B-29 from Hawaii over the North Pole te Caire. His
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jeb was to impreve the efficiency eof these planes and have them ge a
lenger distance fer the ameunt of fuel. They were the feur-engine
planes.

Eventually I did give in and went back te Washingten as
directer. Cap came and said he wanted me to direct the Bureau of
Mines. I then talked teBen, I said, "What de I de?"™ The
president put this heat en. It had gene threugh the president, net
threugh Cap Krug. He called me out te Hellyweed and we went dewn
the strip and had dinner at these varieus places. They teok care of
the secretary and they gave us wenderful steaks and things like
this.

Whe called you te Hollywooed?
Cap Krug, te put the pressure on.
I see.

Se I went back te talk te Ben and we decided it prebably was the
thing I'd have to de.
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VIII DIRECTOR, UNITED STATES BUREAU OF MINES, 1947-1951

Se I said, "™Yes." Truman sent my name up on the [Capitel] Hill. I
was asked to ceme back and appear befere a congressienal cemmittee.

On the way back by train, a mine in Centralia, Illineis blew up
and killed 127 people. This was the argument that Jehn Lewis used
to oppose my appeintment.

I had never been before a congressional cemmittee. Clay did
all that kind of pelitical werk when I was there. I hardly knew hew
the Congress ran. I got down there and I didn't knew you were
suppesed to make a speech. Here the Senate sat around waiting fer
me to talk. Finally they began te ask questiens, se I stoed up.
They didn't approve me.

Serving By Interim Appeintments

You were neot cenfirmed?

I got in and I went te weork. They .gave me a job as assistant te the
secretary because they couldn't make me directer because the Senate
wouldn't agree. Later on I found out what caused all this. Senater
Eugene Millikin frem Celerade, when I came from Ceolerade, was the
lawyer for John L. Lewis's group that was running a ceal mine. It
was a lady that ran it. She was Josephine Reach, her name was,
Gosh, I haven't spoke these names in years, [laughs]

So he used that as an excuse te get te Millikin and te get to
Ed Jehnsen, whe was the ether senator. When I mentioned this to my
father-in-law, he said, "You knew, Ed Johnsen will say he's all fer
yeu, but when the time comes to vote, he will vete against yeuw"

Well, they wouldn't vete. The rule was that the president
couldn't keep me on after the Senate went out of session. And they
went out of session seon after that, so he gave me an interim
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appeintment. President Truman gave me five interim appeintments,
for each time the Cengress weuld ge eut of sessien and ceme back and
they hadn't appreved me, he had te give me anether interim
appeintment.

But yeu were net paid, as I understand, during that time?

After the first six menths when he gave me an interim appeintment,
then he coeuldn't pay me. The questien ig, ™e we give up?"™ Even my
friends on the Hill tried te make me give up, my father-in-law and
friends eon the Hill and in the Retary Club., Millikin teld me later
en that he got more correspendence about my appeintment than any
subject he ever had on the Hill. All of my friends would be writing
to him. But Jehn Lewis called a natienwide ceal strike in
eppesitien to my appeintment and the Senate quickly cenfirmed me.

Defense Minerals Administrator, 1949-1951

Then, of course, the Kerean War came along, and the president
decided that he didn't want te set up anether War Preductien Beard.
He wanted te run the war threugh the departments. He put the raw
materials threugh the Interier Department. I then became the
defense minerals administrater. There were seven administraters
doing varieus things appeinted in the Commerce Department, and
Interior. Five of us were Republicans. Truman didn't care whether
you were Republicans er net, se leng as yeu get the jeb dene.

That's hew I got in a Demecratic administratien being a dyed-in—the-
wool Republican. They all knew that. Ne one seemed te bether abeut
it.

So you were meved ever frem the bureau te the defense minerals?

No, I stayed in there. I remained directer ef the Bureau of Mines.
Then the Kerean War came along and that jeb was turned ever te me te
do, te be the defense mineralg administrater. I stayed on as the

director of the Bureau of Mines. I get paid as the directer of the
Bureau of Mines.

John L. Lewis

Let's go back te the Centralia disaster. This feud with Lewis was
pretty well decumented. That was in all the newspapers. But his
big argument against yeu, he said yeou were incompetent and a few

other things [laughs]. But the facts that he was flinging areund
were that there were se many mine deaths, s6 many more mine deaths
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when yeu were in this jeb. Was this because the figures were
suddenly inflated by this Centralia disaster, which actually
happened just befere yeu were really even en the jeb?

No, Centralia happened en my way te Washingten. In fact, there was
only one majer disaster in the ceal mines all the time I was
directer of the Bureau ef Mines, That was pure luck.

Well, part of it was due te you.

A major disaster is ene in which mere than a few lives were lest.
That ene did take nine lives, but it was net an incerperated
cempany. Let's go farther and finish the story. The bureau used te
hold a combined mine rescue and first aid meet, in which they
breught together the people frem all ever the industry. They hadn't
held one since befeore the war.

It was 1like a centest, wasn't it?

They were a real contest. They were very proud of them. The men
used to really dig inte those things. Seo I restarted it. It was
the last thing I did befere I left the bureau te ge te industry. We
had a meeting in Columbus, Ohie. New John Lewis wasn't there, but
all of his presidents were there. They invited me up te their reem
te have a drink after the banquet which I presided over. All ef
them came to me and ene way eor anether said te me, "Look, we're
serry to see you go. We appreciate your ceoperation, and we want
you te know the battle wasn't persenal."

Se when he retired as president [of the UMW] I wrete him a
note. I said altheugh we disagreed pelitically I always respected
what he had dene fer his peeple. He wrote back; that letter is in
the Truman Library. I haven't get it. He said he felt that was a
very generous letter after the way he treated me.

Indeed, after the way he treated you, yes.

But you see, the peeople were pretty mad at him because they struck
the coal mines when people were still in the jungles of the Seuth
Pacific and se ferth. You couldn't have anybedy whe went and fought
in the war very happy abeut what was happening back heme. Se he
wasn't very pepular. But nevertheless, he did well for his peeople.

The Origin of the Bureau

When you took over the bureau then, here you were stepping inte a
long—-standing agency.
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Fermed in 1911 under the pressure frem the Mining and Metallurgical
Seciety of America. This waa the first time the industry really
realized that something had te be dene abeut the fact that we were
killing twelve to fifteen hundred men a year in the ceal mines.

Se really safety was the impetus?

That was the impetus, and the Bureau ¢f Mines was fermed out of
parts of the Geolegical Survey, and set up as a separate bureau It
was given the ecenemic functiens as well as the safety functiens.
The bureau then began te study very carefully the problema in
safety. They knew there were the fire and explesion preblems, and
the falls of reof and coal, and transpertation accidents and so on.
The bureau was never given any autherity except that they were not
allowed to be kept out of any mine that had an accident. A bureau
representative had to be let in te examine that accident. That was
the only autherity they had, and of ceurse the research te find the
causes and describe the metheds of preventien for the state
inspectoers to enferce.

Research on Mine Accidents

And was it mainly ceal that they were interested in at that peint?

Neo, there was the whole mining industry, but ceoal was where ‘the real
problem was. It really was a preblem. It was dreadful, dreadful.

I called in the head of the safety divisgien, and he was a
dedicated man. He had been a classmate of my father—-in-law in
Denver. He had given his whele life te this. He had gene dewn inte
the mine during and after disasters and really faced the issues
himself. And in fact he had made contributions teo mine safety.

What was his name?

His name was Dan Harringten. I said, "Dan, bring your statistics
with you. Where are peeple killed in ceal mines?"

"Falls of roof and ceal, transpertation accidents, fires and
explosiens, in that order."

I said, "What are you doing about it?"
He said, "Fires and explosiens are the bureau's job."
Well, I knew I wasn't going to argue with him because he was

going to retire in six months, so I sent him back and went about
other things I had te do. I picked a fellew by the name of Jack
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Ferbes te take his place. I called Ferbes in and I said, "L.eek,
these are the scientific engineering problems. You are geing te set
up a group of peeple whe will study the causes ef these accidents.
Net the fires and explesioens, because they've dene all their werk on
that." There weren't very many fires and explesiens then, and we
knew how te prevent them. If they ever happened it was because
somebedy hadn't followed the rules.

But the bureau didn't have any autherity te enferce any ef
these things. Their enly autherity was te study, te research, draw
up recommendations that the state inspecters weuld fellew threugh,
and te demenstrate and te teach. They went areund and instructed
peeple in these things. They had railread cars with all the
equipment in them. If a fire or explesien teek place, they ceuld ge
right te the mine.

After Dan left I called Jack Forbes in and I said, ™New this is
what I want. Let's ge after falls of reof and ceal first. Heow dees
the coal fall, what de you have te prevent it, and se ferth."

Develeping Reef Bolts

Remember, they used to have mines full ef timbers, peles, and caps,
things like that. So he came back ‘and said, "Well, what we think we
better be deing new is drilling heles in the reeof, putting a belt in
there, and helding—see the coal mines have bedded foermatiens, a
layer in beds of shale, sandstene, and so en. You drill up threugh
the bed abeve the ceal and you belt them tegether. Then you make a
beam. Se the reof belt as a standard mechanism came eut of that
study.

The Bureau Sheuld Not Be an Enfercement Agency

Then I began teo find eut that the state inspecters said they
wouldn't appreve any roof bolting unless we who were in the Bureau
of Mines appreved it. I said, "Nething deing. We're net pelicemen.
We're scientists and engineers. We will teach you how and we will
study it and see whether you did it right, but yeu have get te be
enfoercers." The Bureau of Mines must continue te be the ceurt eof
last resert.

Well, John Lewis and his beys, they wanted te use safety as a
negotiating tool. They concentrated on how many peeple were killed
in each peried. They hadn't noticed or wanted to face the fact that
the rate of accidents had been drepping eff steadily like this
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[gesture] since the bureau had taken ever. The curve leeked like
this the three or four years while we were studying, and then this
curve began te go dewn tewards zere. But yeu're never geing te get
te zere because yoeu've got people werking in hazardeus cenditiens
and semebedy is geing te get hurt, they—-beth werkers and managers—-
get careless. We were well dewn the line by the time I came in, and
all the time I was in there that curve centinued in that directien.
Then it becemes asymptetic, it gees out tewards the bettem.

I simply eppeosed having the federal government take on the
pelicing respensibility. They put this bill up every year, and
semehew or other as leng as I was directer of the Bureau of Mines
the report never get te the Hill until it was teo late teo de
anything about it.

This is the bill that yeu weuld have enfercement pewers?

Yes. I fought it eff, and my successors fought it off a while until
Jimmy Carter came along. Then he trotted ever to the Laber
Department and they went up and got the mine enfercement in the
Labor Department. New they will ge back and say-—-fer instance I
read a repert the other day that said, "L.ast year was the lewest
fatality rate in the histery of coal mines.™

Well, the preduction rate was down, number one. Number twe, I
think we had already got the rate down te the asymptotic part of the
curve. The cost of these inspectiens were unbelievable. It deubled
the price of ceal because they had to have so many people te do it.
I had a report frem my successor at White Pine where he had te keep
five engineers available te ge areund and be with the inspectors whe
would ceme dewn and see that mine. And yet we had one of the best
records in the country. One year the best one; we won the safety
award. When I went in there, we had five fatalities the first year
I got there.

At White Pine?

At White Pine. Of ceurse this can't be. The first thing I did was
to engage a fine safety engineer, and Jim Richardson was searching
for me. Within a year er twe if we had one accident, not a
fatality, we were very anneyed. Usually it was through carelessness
on semebody's part.

Chairmman, Interdepartmental Committee for Resources ##

When I first went back te Washington, Secretary Krug, the Secretary
of the Interior, gave me a job as a censultant to the secretary.
Abeut this time General Marshall, Secretary Marshall, had announced
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the Marshall Plan fer Europe. Mr. Krug asked me te be the chairman
of the interdepartmental cemmittee which weuld study the
availablility ef reseurces, te see whether we were streng eneugh in
reseurces te put en a pregram such as the Marshall Plan. We had
members frem the State Department.

Excuse me, I want to be clear en this. This was befere you received
your cenfirmatien as directer ef the Bureau of Mines?

Befere I went down te go te woerk in the bureau itself they had this
job te de and they wanted me to de it. Remember, Krug had asked me
te come because he was cencerned with the fact that the government's
materials policies weren't very seund. We get caught in the war
without a steckpile, se we had difficulty finding and spending a let
of energy and reseources, and ships and se ferth, te get raw
materials for the war effert. Se he was moest anxious, as former head
of the War Preductien Beard. He was cencerned abeut that and he
wanted semebedy te work en that. I had werked en it with him during
the time he was eover there during the war.

But now this is pest-war and he was thinking that we didn't want te
get caught in that same spet again?

That's right.

This was befere the Korean War?
This is before the Kerean War.
Could you see it ceming?

See the Kerean War ceming? Ne, not yet. Se they formed a series of
interdepartmental committees te werk on this and I was given the
chairmanship ef the departmental cemmittee on reseurces. I had a
man who was on the secretary's staff, Arthur Geldsmith, and he did
mest ef the werk, but I was still werkxng with the secretary on the
bureau's preblems.

We studied and wrete a repert on the availability of raw
materials and whether we could stand a big pregram of rehabilitating
Eurepe, feor example, for the Marshall Plan

Did this include things like foed and fibers?

No, it was reseurces, I think there was a foed committee, but I
didn't have anything much te de with that. Se I was watching what
the bureau was doing., I was very friendly with the director of the
Bureau ef Mines. He was a [medical] dector, by the way. He had
been breught in there befere because of the safety program, and he
was a great friend of Jehn L. Lewis's. Because he was werking with
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Jehn L. Lewis, whe had been net very friendly with President Truman,
they felt they had te pass him ever. The name was Sears, a very
nice man. I got te knew him quite well.

Opposition frem Jehn L. Lewis

One of the cemmittees weorking en this was in the Commerce Department
te see how we would take it frem the industrial peint ef view what
kind of pregrams should be. One day I was sitting there at lunch.
Across the table from me was Geerge Meany. Remember, Meany was the
head of the AFL-CIO. He told me then that Lewis had a man werking
full time to see that I didn't get appeinted. Abeut that time,
after all the studies——and they had ene man werking full time--what
they found was the fact that I was net legally a citizen, in their
epinien, that I was past twenty—ene when my father became a citizen.
Therefore I wasn't legally a citizen. He had a big shew and
breught all the press in and made this great thing,

Se the press came ever te see me., Fertunately I had my
father's naturalizatien certificate oen my degk. I didn't say a
word. I just handed it ever teo them. What had happened is that
somehow in the transmissien te the Congress the wrong date of my
birth was submitted. Dad was naturalized and finished
naturalizatien before I became twenty-one, and se I was a citizen.
Se these headlines came eut, and dewn on the bettem all the press
peeple pointed eut that the date was wreng and that I was perfectly
legal. I learned from that that the impertant thing te de is teo
keep my mouth shut, net te get inte an argument with Lewis in
public. The press were &all really en my side. They weren't very
happy with Mr. Lewis and his strike.

Suppert frem President Harry Truman

Then as we went aleng they had a natienwide strike. They had just
passed the Taft-Hartley Act. They had struck the ceal mines, and we
had in the bureau--by this time the president had given me an
interim appointment. I'd better tell you abeut that first, get it
in erder.

The president sent word te me one day that he wanted me te go
over to the Atemic Energy Commission and take charge of the raw
materials pregram.
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Se I went over te the White Heuse and had about an heur with him,
half an heur, I guess. We started off talking about how everybedy
seemed teo want the president to fight a preventive war with Russia,
te go te war with them.

I said, ™I den't think war has ever selved preblems like this."
That's the kind ef questien that we talked about.

Then he said he would 1like me te de this thing en the atemic
energy. I said, "Well, Cap's eut of tewn. He breught me here.
Den't yeu think he should—I weuldn't want te back eut witheut him
knowing it."

New this is yeu talking te President Truman?

Truman, yes. He said that was fair enoeugh. Cap was back in a
couple of days, and I went over to see him and teld him what the
situation was. He trotted right ever to the White House and he
peinted out te the president hew impertant it was. The president
said, "All right, we'll give Boyd the cheice. Either he gees inteo
the Atemic Energy Commissien as the directer of raw materials or he
sticks to the fight." In ether words, he was willing te geo for the
battle.

They gave me twenty—foeur hours to make up my mind. I called
Ruth on the phone and said this is the situatien. She said, "Jimmy,
I don't want you te back eut on a fight."

I said, "That's what I want te hear, because after all this may
be quite a battle." I immediately sent werd back te the White Heuse
that I would continue on an interim appeintment. Seo they gave me
an interim appeointment and I then went down te the bureau te go te
work. We hadn't yet finished this repert. I did beth things from
there eon.

That was when the article appeared in Collier's? [June 4, 1949]

Ne, ne. It was twe years, well ever a year, before that happened.
He had to give me feur interim appeintments. Every time the
Congress would go eut of session and hadn't acted then they hadn't
appreved me se he couldn't give me the appeintment, s6 he weould have
to give me another interim appeintment. I don't knew where they
are. They must be upstairs somewhere, these big appeintment sheets
with Truman's signature on them.
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The Organizatien of the Department eof the Interier

At that time there wasn't an assistant secretary for materials
affairs, or for mining er resources.

This is in the Interier Department?

Interier. Cap wanted me essentially te be deing interdepartmental
werk as it was arising,

Obtaining Manganese

The first thing that came aleng was the fact that the Russians cut
off selling us manganese frem dewn threugh the Black Sea. Yeu need
fourteen pounds of manganese te make a ton eof steel. We didn't have
much preductien here except frem very meager seurces, and there was
seme in the stockpile. Se the steel industry was in real treuble.
We set up an interdepartmental cemmittee te solve that preblem and I
was chairman ef that.

Using Parliamentary Precedure

I did semething that is rarely dene in Washingten. I ran meetings
by Rebert's "Rules ef Order.,” I insisted that people, when they
talked, they talked te a subject, and the subject would be presented
as a motien se we could get answers. In my experience, that was
very unusual. Yeu just had bull sessiens, and semehow er ether yeou
would ceme te a cenclusien.

But what we did was te make arrangements in Africa and in
Brazil fer the epening eof these mines, and we had to previde
railread trains and equipment and things like that. Here I had
State Department peeple on my cemmittee, Cemmerce Department peeple,
and se on. We worked eut the pregram te get manganese flewing in,
and we had an advisory committee frem industry behind us that I
could talk te, to be sure we were geing in the right directien, for
the industry had te undertake the needed actiens.

And this was semething new teo have this kind ef setup?

Well, ne, this happened frequently. Interdepartmental cemmittees
were set up where each department had te de semething, ge teo a
political or a diplematic discussion er have teo ge te de semething,
like the Commerce Department abeut the railread equipment, and se en.
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There were hundreds of things that had te be dene. I would just
listen te the discussien, have a metion, and then peint eut what
each ef the departments had te de. They did what they were suppesed
te de and we got it turned areund. The manganese began te flew, se
that preblem was selved.

But this was the kind of thing that they wanted me te de. Se
beside running the Bureau of Mines, I was sort of being an assistant
secretary. Because I wasn't an assistant secretary then

The Hoeover Commissien

The Hoover Commissien came aleong at that time te talk about the
erganization of gevernment, and they set up there in the departments
at his recommendation a series of assistant secretaries whe had
charge of these various things. One of them was assistant secretary
for minerals. But that was after Cap Krug had left. Oscar Chapman
became secretary and he asked me to take that jeb. Well, I was a
Republican and this was a Demecratic administratien, and I felt that
was the wrong thing for me to do. I asked if they weould leave me
running the Bureau of Mines.

So this was a persen who was put in between the directer of the
bureau and the secretary?

Yes. So I would rather pay full attention to what I had teo de in
the bureau te get re—organized. I went around, and I'm sure I'm the
first director of the Bureau of Mines whe went areund te the 125
stations that we had, such as safety stations back in the hills ef
West Virginia, or up in Alaska. The result is I met seme very
interesting people. I began te realize then that we needed a
different kind of erganizatien in the bureau, and I werked up the
organization, went threugh the Bureau of the Budget, and the
secretary approved it. We formed a series of regienal assistant
directers. There's a picture of those peeple on the wall. We set
up in various parts ef the ceuntry.

A New Bureau Organization with Nine Regional Directeors

And this was new?

This was a new structure of organizatien. We had these people
dealing then with the industry eut in the field. One of these men
was Elmer Pehrsen. He had been director of econemics, or the head
of the econemics division, as an economist, although he was a mining
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engineer. I made him head of the regien which weuld deal with eur
foreign affairs. We had very few peeple in the embassies in
countries where the mest impertant materials were being preduced.
The State Department didn't l1ike these peeple, but we needed te have
gome very goed peeple in there. We eonly had five of them te cover
the world. Nevertheless I get Pehrson in charge ef that, and he was
so0-angry with it he weuldn't even talk to me. We went up te a
meeting at the University of Michigan, and he weuldn't even come the
day I was there. He went a different day.

Pehrsen?
Pehrsen. Later on we became cleose friends. But he was seo angry.
I'd better clarify that just a little. Why was he seo angry?

Because I had taken his jeb away frem him as head ef econemics and
put him inte a different jeb. I eliminated his jeb, really. The
next thing I did was te take the great scientists, like the metal-
lurgist we had abeard, wheo had dene wonderful things. He used to geo
home with a briefcase just leaded this full every night, the way I
did. He was just seo upset that I teek his jeb as head of a branch
of a bureau and put him in as the chief metallurgist, thus
relieving him of administrative work. He was a lousy administrater.

He was very unhappy. But in six menths he came back and said,
"Jim, I realize what you did for me," Because then he coeuld talk
all day and de the things that were necessary to get the
metallurgical werk geing here and there and he didn't have the
administrative preblems that a branch chief weuld have.

What was his name, de you remember?

[makes searching neises] I've got them all down here. It's funny
it didn't ceme very quickly, because these really, of ceurse,
eventually became clese friends of mine. Neo, these are the regienal
directors. I'm talking new abeut the chief scientists.

Then I teek the chief [ef] the fuels branch, and made him the
chief fuel engineer. The branch chiefs were running the bureau frem
Washingten, and didn't knew what was geing en eut in the field, so I
wanted the regional directors so that they ceuld deal with the
industry, deal with the publie, out in the field and be closer te
the actual things that were happening rather than having seme branch
chief up in Washingten run it. But people den't like te have these
powers taken away from them.

This fuels engineer was getting on for seventy. I did that teo
him tee, and he wasn't quite as upset about it, but he came te me
and told me how pleased he was after he had werked with it a while.
He said it was a fine job.
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To do that I had te ge and get appreval frem the Civil Service
Commission, because there's a tendency te give a man
respensibilities, and his salary depends en hew many peeple he has
working for him. Well, this way he didn't have anyene except a
secretary working fer him. He was free to come and ge as he pleased
and get inte werk when he wanted te. Se the directer of the
Geological Survey and I worked with the Civil Service Commissien and
we established these senior pesitions where we could have tep
scientist whe could be deing scientific werk and weren't stuck with
administration, which mest of them were pretty leusy with.

Se there were nine regional directers. That was the
erganization.

You were actually breadening the scope of the bureau's activities,
then?

Yes. Nevertheless, our biggest branch was the safety branch. That

then was run by this man I teld you was my father-in-law's classmate
in East High Scheol in Denver, Dan Harringten. So we're coming back
to where I was talking te you befere. '

I guess it was my scientific training that made me de these
things, to shew the importance of science and hoew yeu went abeut
administering the science things and not wasting the time of the
great scientists in the detailed administration of manpower and so
forth. That's what it really amounted te. And the secretary
approved it. 1It's changed four er five times since themn.

Let's go back te the safety. I think I mentioned this. I teld
you about the roef belts?

Yes.

Well, that was an eutcoeme of that. I den't knew how many lives that
saved, because teday in a ceal mine yoeu den't find these weeden
props all ever the place. You usually see these things belted up.
One of my asseciates developed a new roef belt that was easier to
drive and stay in place, and mere persistent. It stayed right where
it was. It expanded. You forced it into a hole se that the
pressure against the walls of the hele were such that yeu ceuldn't
pull it out.

Was this an adaptation frem hardrock mining, of the rock belts that
you use there?

No. The rock bolts really came out of the coal mine. Later on
people began to use it in hardreck mines, too, but the coal mines
all had te be propped up by woeden preps te be able to hold that
back up. In ceal mining the roef is called the back. These were
used in the Tri-State District, because remember they had enormeusly
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high roofs. They had to be able to watch the roof all the time to
be sure there wasn't loose rock that would fall on people's heads.
They put roof bolts into the roof and then attached catwalks so that
people could go up there and break off loose rock. But it wasn't
done to support the back. It was done just to have access to the
back. The rock bolt came out of this work. The point of the matter
is what I told them to do is to get geologists and rock mechanics
people, and engineers, and set up a very close study of it. Out of
that evolved this concept of strengthening the rock by bolting it
together. That wasn't what had happened before. The other thing
was just a means of having access to the roof up high

Research Bureaus

Did you do any research through universities?

Oh yes. We didn't do as much as we should. There was opposition in
the bureau to let contracts at the universities, and that was a
battle I had. One of these in particular, Zimmberly, was opposed to
have any bureau money going out to the universities. I had to
battle with him in order to get that across.

So you set up your own program within the bureau?

It was all done. We had several research units in different
stations. And we had too many of them. An example was in Utah we
had a research station on the campus of the University of Utah
They were doing everything. They were doing physical metallurgy
work. Well, Salt Lake City was the center of the mining industry.
I wanted them to do research on mining methods and recovery of
metals and things like that. There was no big metallurgical
industry [there], so I wanted to concentrate that metallurgical work
in College Park, Maryland, closer to the steel industry and others
where they could get closer together and we could concentrate our
physical metallurgists there.

Well, the local chief of the station took this to the one
congressman and two senators of Utah. I got called on the Hill and
dressed down very firmly. I knew where this was coming from. I
said to them, "Look, you put me in here to improve the operations of
this bureau. Why do I scatter it around? What I want to do is to
make Salt Lake City the center of the hydro-metallurgical field.
This will do all our major work. It applies to what you do in Utah
Why should you be mixing it up with something which doesn't apply?"

Well, the station chief was very much upset about that of
course, but we did. We concentrated our physical metallurgic work
in the University of Maryland on the campus where we had a station.
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And we then built up the laborateries next deer te Kennecett's
operatiens. Finally the chief began te see the light. He gave in
and didn't play pelitical tricks behind my back, left the Bureau eof
Mines, and after I left he went te work for Kennecett as the
research director there. I turned that guy that was an enemy inte a
friend.

Preblems with Politicians

I'm reminded of the stery that Truman said abeut Eisenhower that,
"When he gets to Washingten he'll find eut hew hard it is te get
things done. It's not like the army where you say, 'de it,' and
they do it."

Exactly.

You ran inte this tee.
Senater Scett Lucas

I told you the story abeut Scett Lucas? [Senater frem Illineis]
I'm not sure that you did.

Well, I went up to see him ene time and he said that his ceal
industry was having trouble with ceal mine inspecters. I teld him,
"Yes, your state is the weorst state in the Unien."

He was reading the newspaper. He put it dewn and he teld me
the above stery. I said, "And as long as I'm directer of the Bureau
of Mines, I'm going te have te put my best inspecters in there,”
because they were deing all kinds ef things the bureau clearly said
you must not do. You didn't for instance run yeur trains en the
outby air, the air ceming eut of the mine. That's a ceal mining
expression, "eutby air™ and "™inby air." Methane generated in the
mine was centained in the eutby air and ceuld be ignited by sparks
from the electric trains. In Illineis they were hauling on the
outby air. That kind of thing they were deing.

He looked at me, saw the glint in my eve, and he picked up his
newspaper., I never heard any mere frem hii.
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Geverner—Elect Adlai Stevenson

Then later en the governor-elect of Illineis, Adlai Stevensen, came
te see me. He went to see the Secretary [of the Interier] and the
secretary sent him down te see me. He said the worst state problem
he had in Illineis was mine safety.

I said, ™Yes, sir. You've got the worat state in the Unien,"
He said, "™What de I do about itl"

I said, ™ell, you do three things. Number one, you take your
director of safety out of pelitics. 1I'll give you the list eof
people who could do the job in Illineis that you could choese from,
I won't tell you who te pick, but I'll tell you these peeple who
would be qualified. And I'll give you a blacklist, those under ne
circumstances whe should de it.

"Second, you've got to rewrite yeur state law. Your state law
is archaic and old. If you like, we'll rewrite your state law feor
you. Then you should take your inspection service out of politics,
have your inspectors pass examinatiens and be chosen that way,"”
because up until this time the inspection was dene by the states.
They were the only ones that had autherity to enforce rules. Se
each state had te have its own safety rules, and they were based
widely on the recommendations of the Bureau of Mines.

So he said, "Thank you," and he went off. So we did these
things fer him.

H

The first thing he did, the chief inspector died and he appeinted a
man on the blacklist. The second, as far as I know he never put
either of the twe ether suggestions.that we had prepared for him up
to the legislature. In other words, his coal peeple were too strong
for him. Politically he ceuldn't get away with these things.

The next time I saw Adlai Stevenson he was in the United
Nations. Remember, he went there. I rede up in the elevator with
him in the Walderf Asteria as I was going up to see President
Herbert Hoover. He had the grace to blush. He recognized me. I
don't blame him. I think his pelitics were toeo great for him. He
wasn't a great politician., He was a very fine intellect, theugh I
didn't agree with the way he did things. He was too goed & man to
stand what pelitics required. These are illustrations of the kind
of problem.
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A Pennsylvania Congressman

Another example was a congressman from eastern Pennsylvania, in the
anthracite region, who called me up to his office. He said that the
trouble was that I had an office in his district and none of the
members of the office were Democrats.

I said, ™ell Congressman, I'm not allowed to ask if they're
Democrats or not. If you've got some good Democrats up there who
can pass the examination we would be happy to appoint them."

This went on, and about that time a telephone called in. He
kicked me out of his office while he answered his telephone call. I
went back to Tom Miller, who was my assistant director, deputy
director, I guess., I said, "I want to go home and bathe. I feel
dirty."

All he said was, '"Jim, there're are so many sons of bitches in
this country, they're entitled to representation in Congress."

He stayed there for years, and then he got into trouble years

later. I don't know how it happened, whether he had to resign, or
he didn't run again. Those are the kind of political problems we had.

Relationships with Others

The United States Geological Survey

Then the next thing that I was concerned about was the fact that the
Geological Survey and the Bureau of Mines needed to work very
closely because we were coming then up towards the Korean War. It
was very important that the geological people and the Bureau of
Mines worked together. When I got there I would say, "Now what does
so—~and—-so in the Geological Survey think about this?"

This was for locating materials?

Locating materials, prospecting, and doing geological field work.
Inventory and stockpile?

Yes, and things like that. Whether or not the metallurgical
processes were available to recover those resources, all kinds of
things like that. We got two of our people. Julian Feiss, he was

my assistant, and a very interesting man in the Geological Survey.
They worked together and they wrote up the agreement between us.
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There really is overlapping there naturally, ien't there?

Overlapping is not the term, more 2 symbietic relatienship. The
need to live tegether. You had teo werk together. If you ge inte a
district it was just as impertant te knew the feasibility of mining
the ore as to know whether it was there. We had a publication
procedure by which the bureau and the Geological Survey would work
together.

Well, we bumped heads together. William Wrather waa the
director of the Geelogical Survey. By this time we had an assistant
secretary, as the Hoover recommendationg were accepted. We would
have lunch tegether, the director of the Geolegical Survey, and the
Bureau of Land Management, and the Bureau of Mines. We would
discugg the preblems. We didn't have a strict agenda, but we would
bring the assistant secretary up te date.

Then when the Kerean War came along this was all set up. We
had the law set up government agencies te further the advancement of
setting up mines or in the arrangement for mines in the area. The
Geological Survey and the Bureau of Mines had te weork tegether.
Invariably the head man was picked by the other bureau. A man would
always stand out in an area. One place would be a Bureau of Mines
man, another place would be a Geological Survey man. The men
themselves recognized the need, and they would recognize who ameng
themselves was the natural leader of that area. That worked very
well.

State Agencies

Did you ever have any cenflict or lack of significant cenflict with
the state organizationa? Were there state directors of mining? Fer
example, California has a Division of Mines and Geology.

No. That association was very cloge. We had our office in San
Francisco and we worked with the director there. I den't remember.
We didn't even have trouble with the state safety inspecters. But
when it came up te the peint when we got these roof belts going, for
instance, one of the biggest mining states is Pennsylvania. They
came to me, and their chief said, "I want the Bureau of Mines teo
approve anything I appreve." '

I gaid, "No. We're not an enforcement agency. We'll do the
research work, we'll write the regulations, we'll come and teach you
how to do these things and knew what to do, but you are the
responsibility. It isn't in the federal government, and I don't
want it there. It shouldn't be there.”
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I think it is more new, isn't it?

Oh yes.

The Department of Labor; the Tragedy eof Using Safety Enforcement as
a Negotiating Toel

That has changed.

Particularly in safety. Regulation and enforcement have been taken
out of the bureau entirely. The safety regulation is now over in
the Labor Department. Tragic. Costly. Enormously costly. Of
course, I was at loggerheads with John L. Lewis, because he was
fighting to get this done, and they were blaming the accident rates
on us. But what they really wanted was te get federal inspectors in
80 they could maneuver them and use it as a bargaining tool in labor
negotiations. They would never admit that, but that was clear what
they were deing. They knew what I was doing, and they knew that
they weren't going to get that law through as leng as I was directeor
of the Bureau of Mines. It took them a number of years after I left
before they did get it through

This might be a good place for you to mention semething you told me
off the tape, about an accident where they didn't want to let your
inspector in,

The only time that I ever had to enforce the law, take an enforcing
action, was with a mine down——1I think it was in Texas--that had an
accident and our inspecter went down to do what we normally did, go
and inspect the thing., The mine manager refused to let him in. I
called the atterney general, or the district attorney I guess it
was, and teld him. That's all I had to do. They went ahead and did
it. They knew what the law was.

That's the only case where I had teo exercise authority.
Usually mines would welceme your people in to study the thing fer
them, knowing your people would know better than they would what
happened, and would be able to write an unbiased report. Those
reports were vital. Yeu didn't want your inspectors te be
policemen. They were researchers, they were specialists, engineers,
and scientists, and they were doing it. They had no axe te grind
except to get their job done right. As soon as you make the
inspectors have pelicing autherity, you change their whole position

The whole citation system has come in since then.
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Yes. So that's why I fought it. As long as I was there it never
happened, and Lewis's boys knew that it wouldn't happen. But in the
meantime I worked very closely with their safety director. His name
was Ferguson, and he would be in my office every month or so having
a discussion about this, that, and the other. If they had any
problems with the safety questions, they would help me straighten it
out.

Even at the time that John L. Lewis was still opposing you?
Yes.
That's interesting.

Who was the fellow that was convicted of murder? He succeeded John
L. Lewis as president, if you know his case.

I don't remember.

It will occur to me in a while. Anyway, in my day he was Lewis's
assistant. It was second man, heir apparent, I guess. Isn't that
funny; his name won't come to me. But we seemed to be very close
friends. In Minneapolis we met in the airport and we threw our
arms around each other. All my people were just horrified to see me
playing footsie with the [United] Mine Workers. But I never allowed
that to become a personal matter, even though they were keeping me
without salary and giving me trouble, it never became personal.

That's a real credit to youw It was how many months then,
eventually?

It was two years to the month from the time I was appointed until
the time I was confirmed.

And a great deal of that time you were serving without a salary.

That's right. About eighteen months I was serving without. They
had to pay me all at once.

President Truman

In the meantime Mr. Truman had done what he had to do and that was
1lift all regulations on price control and things like that, so we
had a little upsurge in inflation. But then it leveled up again.
But to recover from the interference for the economic system that
took place during the war. You had to get those price control and
things lifted, and Truman had the courage to do that.
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It sounds as if you admired Truman.

Altheugh I'm Republican, I did admire him. I always admired him.
Yes, that's right.

You said yeu never met Roosevelt.

Never met. I never saw him. But I teld you the stery about when I
first got teo the office in the State Department Building. There was
a note. The undersecretary came up te my desk and said, "Dear Beb,
de se—and-so, FDR," and I had te ge and do it. That was my first
intreduction te deing something fer the White House., It was quite
an experience for a man coming in frem the sticks.

But you saw Truman several times, I auppeose?

Well, yes, because he used to come over quite regularly and have
lunch with the secretary and his directers, keep him up te date.
One example was I was sitting at the end of this table one time and
the Secretary Krug was leaving. Chapman was ceming en, and the
secretary wanted each of us te tell what we had dene for our bureau
the last year or so» I was the last in line. Each eone of them, his
great accomplishmente were how much meore money he got out of the
Congress. I got madder and madder. Finally it get to me and I
said—1I've forgotten how I put it now, but I was proud of the fact
that my budget was less, that we were deing more, that we had
accomplished this and we had accemplished that.

That's net the right bureaucratic thing to say, is it?
Well, I think the president appreved of it.

You were able te deo this restructuring and still net expand your
budget?

That's right.

That's amazing, isn't it?

Impreving the Raw Materials Situation

Well, I realize now there were things I sheuld have fought mere for
money. I had to fight for meney. But I didn't fight for meney

unleas I felt that there was something that was urgently needed to
be done. Remember that I was there to impreve the raw materials

situation, so we were doing research in such things as titanium, of
manganese, of iron-steel metallurgy. The steel industry had pulled
out from behind eur coeperative agreement and they were deoing it eon
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their ewn. They weren't deing it nearly as well as they had dene
when the bureau was deing it werking with them and running the show,
because they could never get tegether on what kind ef furnace they
were going to use and se ferth. People in U.S Steel later on
admitted they would have been better off if they had stayed with us.

Titanium

During my time--I didn't initiate these things. This werk was geing
on before I got there, se I'm net bragging that I did this, but
during my peried we breught titanium te the thresheld of industrial
development.

Do you knew what titanium loeoks like?
Ne.

[opening drawer] This is seme of the first titanium that was
produced by the Bureau of Mines.

I think most people don't have titanium in their desk drawers.
New that's stronger. See how light it is.

Is this just titanium?

That's just pure titanium.

Oh my. 1It's heavy.

Yes, but it's lighter than steel and it's stronger than steel per
peund by a leng way.

This is a letter opener that looks like stainless steel, actually.

It looks like it, but it's titanium. If that was a piece eof iren it
would be heavier than that. Without that we wouldn't have jet
engines that we have teday. There was a Eurepean that we breught
inte the Bureau of Mines whe had invented a methed of separating
titanium. It comes with great difficulty. It's a commen metal in
the earth's crust, but it's very difficult to separate. It comes as
titanium oxide, TiO2. To separate the oxygen frem the titanium is a
very difficult process. You have to do it in a vacuum and yeu have
te do it at high temperatures. You dissolve it in a salt. This is
what it looked like during the process. You can see the titanium
ceming out. [shews a sample]

It's bluish. It looks almest like a cepper salt, deesn't it?
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Yes, it is a copper carbenate green, but it is titanium metal in
salt, NaCl. In the procesa the titanium wasa disselved in salt; then
in a vacuum yeu separated the titanium eut by disselving the galt in
water. Titanium is corresien resistant, standa high temperatures,
and is lighter and strenger than ateel for ita velume by quite a
long way., The industry has had its ups and downs., A new induastry
with apecial expensive qualities has demands that change. Later en
when I had retired I was weorking on & titanium cemmittee for the
Academy of Sciences. My research director when I was at Cepper
Range was the chairman. He wanted me on there. We went around and
visited all these plants when the industry was geing.

Manganese

Then we finished up the work the bureau had dene on manganese, to
separate manganese, improve the metheds fer preducing the metal frem
lower grade sources, and using pure manganese and things like that.
That was done in my day.

Coal Gasificatien

Then the biggest thing we did in terms of money waa to bring the
making of eil and gas out of ceal. We had large appreopriatiens.
This is the gasificatien of ceal and the liquification of coal inte
petreleum. The bureau had twe big research plants. We had dene
this work, and shewed the science of it, that it could be deone. We
demonstrated that it ceuld be dene, and I thought that was as far as
the government should ge. Of ceurse, those who were doing it in the
bureau weren't very happy abeut reducing the emphasis en it. I
didn't think the government eught te be putting pilet plants in;
that should be left te industry. The bureau had twe big pilet
plants eperating. We were deing the research work, oil from shale
in Colerado. We had big plants deing that. It was up te industry
then te take this technelogy and te develep the industry, and we
shouldn't be deing it. Se I didn't put my strength behind these
things. I didn't think that was the thing for us te de. I was
pretty firm in my comvictiens. I got some enemies eout of that, I'm
sure. But we were now facing mebilizatien for war.
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The Korean War

When the Korean War came along and the president wanted to keep the
control of running the effort in the gevernment agencies, then they
needed a minerals administrator, and they made me that. That meant
that I would have to appreve building plants to get gas frem ceal,

if we needed them. One of the first things that appeared was that

we needed benzene. The o0il refineries weren't producing eneugh of it.

Did the Korean War interrupt our materials policy--we weren't
importing anything from Koerea anyway, were we?

No, not frem Korea, but we had the same—-
Hew did this affect our materials situation?

The Korean War didn't have the kinds of things we had in Werld War
IT, such as enemy submarines sinking our ships bringing bauxite from
Jamaica.

Expanding Copper Productien

Our whole resource picture was interrupted there, wasn't it?

Yes., But we still didn't have enough copper and we had to expand
our copper industry. We were given the job. As the defense
minerals administrator, I had to work with the industry and see
where we needed to expand copper and give them the powers that the
Congress authorized, like rapid depreciatien, loans from the RFC,
whatever was needed to bring a lewer grade deposit into production.

One of these was Copper Range, or the White Pine [Michigan]
depesit, which was a large copper depesit. I sent five engineers up
to study this deposit and they came back, three on the contrary and
two of them for it. With my deputy, James Douglas, we felt the need
was there, so I overruled that committee and appreved a program, net
realizing that I would have to go and prove I was right someday. I
had ne concept that some twelve years later I would be asked to
manage the company that owned it.

With that approval the company would be granted a loan from the
Reconstruction Finance Corpeoratien and things like this, so that they
were able then to raise the funds to expand that mine, put the mine,
mill and smelter into operation. They had quite a struggle. A man
by the name of Maurice LeCroix was the president at that time. I
worked with him. He brought it to us, and my copper people, except
for this group that had disapproved of it, agreed. I told you about
Ambassador Louis Douglas, I talked with him when I was in Germany.
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In Europe, in Germany, yes.

His brother was Jim, and Jim Douglas came to Washington to be the
assistant director of the Defense Minerals Administration.

From Arizona?

Yes. And Jim agreed that we ought to go ahead with that, so we did.
It was years later after I had been with Kennecott for ten years
before they came to me and said, "™Well, you better come up and run
it' "

Now the Defense Minerals Administration reported to——
It was a bureau, essentially, inside the Interior Department.
I see. So you reported then—-

To the Secretary of the Interior. But in the White House there was
the Office of Production Management. That was run by Charles
Wilson. That was "Engine Charlie." There were two Charlie Wilsons.
One was chairman of General Electric and one was chairman of General
Motors. This was "Engine Charlie."

We had approved the expansion of copper deposits, including
White Pine, things that Kennecott could do to expand production. I
sent the approval to OPM, but the contracts had to be let by the
General Services Administration, which was run by Jess Larson. We
had to work closely on these matters. He would assign some of his
lawyers to work with our staff while we were negotiating with the
companies, so that they would be well informed when approval came
from OPM.

Expanding Aluminum Production

This came about principally in the aluminum industry. Stuart
Symington, later a senator from Missouri, was in the White House as
a Director of Resources. He had been Assistant Secretary of War for
Air, and he wanted to quadruple the production of aluminum.

We could not justify that order of magnitude from our contacts
with the military, but could justify doubling it. I would meet in
Jess Larson's office with the aluminum people and the copper people,
after OPM had approved our recommendation.

Then one day Charles Wilson called me up and he said, "What's
happened to the copper contracts?"
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I said they had been ever in Jess Larson's effice. I said, "It's a
damn shame. We've been ever there and these fellows were all in
there from the beginning, They knew what the pregram was. All they
had te do was write the damn centract and get it eut. That's what
we get it up te do."

Well, unfortunately Wilson used my words in talking te Jess
Larsen, and Jess got mad at me. He tried to get me fired. Seo it
was getting teo the peint, I think, that this way of appreaching the
time preblem, I had embarrassed the secretary. By this time it was
Chapman. Krug had gone. He went off to Japan. While he was gone
the undersecretary called me and began te shuffle papers back and
forth.

I said, "™You're firing mel"
"Well, if you want to call it that."
I said, "Well, I've never been fired."

But in the meantime, Larsen had found that I was right and
praised my actions in public by way of apeleogy. I have never seen
him since.

You were still director of the Bureau of Mines?

I was still director of the Bureau of Mines. I was defense minerals
administrater concurrently. Tom Miller did the running of the
Bureau of Mines. We had offices very clese together so any deubts
he had he could walk acress and we would settle right there. When
one of my predecessors, Sears, was there, he had a deputy that had
the door closed between them. He would go directly to the
secretary, who wouldn't talk with the director of the bureau at all.
But Miller and I had our deors wide open.

#H

Actually Tom Miller was a highly experienced, fine man. I
wanted him to take my place when I was leaving, but he wouldn't deo
it. He didn't like the way I got treated. He had been there before
I got there. He was the assistant directer before I get there. He
reported directly to me. We were and still are clese friends. That
left me free to do the interdepartmental werk which sheuld have been
done by an assistant secretary, to be the defense minerals

.administrater. Then I had Jim Douglas te de much of the routine

work. By this time I had two secretaries. One was my Bureau of
Mines secretary who had been there since the second director way
back in the early days, a wonderful weman.
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Svent: You mentioned once that you had a secretary—I wonder if this is the
one--who didn't know hew te greet yoeu She would say, "Geed
morning, Celonel Doctor Dean Jim."

Boyd: Neo, that was the receptienist in the secretary of the interier's
office. She sat outside the secretary's office. I would see her
first and she would say, "™r. Directer Deocteor Colonel Dean Jim"
She would go through this rigamarele every time I would ge in there.

Swent: Well, it is a preblem. I've wendered when I write letters te you
hew I should address them, you've got so many titles.

Beyd: I don't use any of them. I prefer te be called "™Mister." I never
put the docter on. I received three docter's degrees, so I guess
you could call me docteor.

Swent: Yes., You could select any of several distinguished titles here.

Beyd: That's putting on airs. You den't need that.

Synthetic Fuels; Benzene

Swent: Se somebedy called you in there and you felt you were being fired,
and—

Beyd: This was the undersecretary. Let's go back to the synthetic fuels
thing, We had worked up a plan, and Ferdinand Eberstadt, new back in
New York running his financial office ef Eberstadt & Co.——remember I
worked with him during the war—he and his peeple had built a
corporation te build a synthetic fuels plant which weuld make
benzene, the chemical I've been talking abeut, eut of ceal. Well,
that would have been quite an expensive plant and it leocked at that
time like the oil industry wasn't able te do it. While we were
working this up the eil industry selved the preblem. They began teo
produce benzene normally in the refineries.

I called Eberstadt and I teld him, "You're not going teo like
this, but I don't think we should ge ashead with this."

I teld the secretary, I think we ought te net ge ahead with
that plant, because we don't need in wartime to be deing semething
unnecessary. Well, he had committed himself politically, I think,
and this was the blew te semething he had dene teo set up a synthetic
fuels plant. I think that may have been the cause of my firing.
There must have been other things I did.
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Objectien to Subsidizing Lead and Zinc

Oh yes, I was also oppesing the subsidization of the lead and zinc
industry, creating unnecessary lead and zinc mines. I ceuldn't
justify it any meore. I was ebjecting te spending government meney
in wartime on expanding umrequired preductien. I think I made seme
enemiesg for that.

Where were the lead and zinc mines?

Down in Misseuri, New Mexice, Utah, all ever the place. Some of
them, of course, didn't need any such help.

Leaving Govermment Service

Se you were snubbing a number of cengressienal--
Districts, probably.
Who was president by new?

Truman was still president. He was still president until I left
there. But anyway, they fired me, see, from the Defense Minerals
Administratioen. But of course they couldn't fire me froem the
directorship of the bureau, because Mr., Truman had appeinted me and
we had gone threugh hely hell te get confirmed. Everybedy knew the
president would have trouble with that.

I gaid, "You realize, of course, if yeu fire me frem this job,
then I have to resign frem the bureau. If yeu haven't got any
confidence in me te de that jeb, I better resign frem the bureau"”
It was about time I did it anyway. .

The Defense Minerals Administration was a direct appointment by
the secretary of the interier. It didn't invelve the presidential
appeintment, although he had to have presidential appreval. I think
they knew. Mr. Truman knew me well enough to knew wheo I was and
what we went through tegether, Seo I called the undersecretary on
the phone later. I said, "I think I'm going te go off. I need a
vacation. I'm neot going to6 resign just yet."

Se I took the family. I hadn't had a vacation in many menths.
I took them dewn te the south shore of Maryland. Then the Freepert
Sul phur Company called me and ssked me if I would come in and help
them anneunce the establishment of the new sul fur deposit off the
ceast of Louisiana., I had had a battle with Congress because we
were appearing teo run out of sul fur, and sul fur is a very essential
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material in the chemical industry, particularly in wartime. They
had twe- and three-day hearings on the Hill about what we should do
about fercing the industry te expand.

I stoed up firmly and said, ™e. The industry can selve these
preblems. They can't de it evernight, but they are aware as we are
that we need more sulfur. They'll expand their plants.™

They wanted me then, because I had dene this, te be there teo
announce this plant. Then I teld them I was resigning from the
Bureau of Mines. They were abeut te effer me a job, but in the
meantime I had been working with Charles Cox in Kennecett en some
other things, and they had lest the executive vice president and the
outgoing president and the incoming president in an airplane
accident in Canada. A man, quickly caught, blew up the plane in
which his wife was alse riding,

Se he [Cox] effered me a job. He said, "You can have one of
three jobs, whichever you want." I toek the expleratien jeb that I
thought I knew more about.

I went back te Washingten and then said that I will resign.
Mr. Cox wanted me the first of October. He had made up his mind
that I was coming and he was shert of executive personnel, and he
wanted me in a hurry. I said te the undersecretary, ".et us wait
until the secretary gets back befere we announce this thing."

Then when Chapman geot back I went in te see him. In the
meantime they had drewn up a reorganization of the Defense Minerals
Administratien to appeint ene of my assistants in the oil shale
business whe knew nothing abeut all this kind of stuff at all. A
very bright scientist. Everything I had set up and dene, it negated
it. I put it befeore Oscar Chapman. I said, ™.eok, we weorked this
eut together, we got the erganizatien planning together, and I'm
leaving, They want te de all this." .

He said, "What do yeu want me te do with that?"

I said, "Well, tear it up." So he tere it up right there. I
said, ™ew I've got to tell you that I've get to resign because you
essentially fired me as administrater, and I've get te go. Yeu
ebvieusly haven't in the public eye get confidence in me, so I'm
leaving.” Of course, I wanted to leave anyway. It was a goed
excuse to get out of there. And Kennecoett offered me a jeb. And I
never really was out of a job.

Now we're ceming inte industry. I think that's abeut all.
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Club Memberships

I thought you might mention here the clubs that you belonged to in
Washington. Did you belong to them at this time?

Well, I belonged to the Cosmos Club in Washington. I never had time
to play golf. Later on when I retired and was going down there just
to work, to be useful, my friends put me up at Burning Tree and I
got in. I had to wait for three or four years. I had about five
vears left to belong to it.

Were you playing golf at all in these years, in the ammy, or—-—

Well, yes, I was when I was with Kennecott. And with Copper Range I
was playing in the Westchester Country Club.

But not now when you were in Washington with the bureau?
No. I hadn't played golf since I was a child with my father in
Australia. Oh, there was a golf club my parents belonged to when I

was in college and we would occasionally go and play a game.

Did you ever play tennis? Australians are often good tennis
players.

Yes, I played tennis, but never competitively.
But swimming was your sport all through.
Swimming was my principal sport

Did you have any time for swimming during these years in Washington?
I'm sure you weren't swimming in Germany.

No, I didn't. Well, later when I left industry and went down there.
But not now. So Cosmos Club was your club?

It's still my club.

Were you meeting people from industry and so on in that connection?
Cosmos Club is primarily a scientific club. Not very many people
from industry are there. Some, but it's really the gathering of the

great brains in Washington from every walk of life.

How did you happen to join it? Who invited you to join?
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Well, first of all Bill Wrather, who was the director of the
Geological Survey, was a member, and I think he put me up. Then
George Harris, the photographer, was an old, old member of the
Cosmos Club, and he got a hand in it. So I had lots of powerful
friends. I'm sure I didn't have the technical or scientific
qualifications—I had written some papers, so I apparently must
have had enough to get in.

Well, you had said when you first went to Washington that you
didn't know anybody.

Yes. Well, that was during the war. By the time I went back the
second time, of course I knew everybody.

Ruth Boyd's Activities

What about your wife? Did she have activities that we should
mention?

We didn't have any children for several years, five or six years
before Brown came. We were married in 1932 and then Brown was born
in 1937. So it was five years before the first child, and then
Bruce was second.

She centinued te teach scheel at that time?

Then the two younger enes were born. Douglas in early 1942 and
Hudsen in late 1943.

But then when we moved te Connecticut the children were off te
school, and Ruthie began te get te 8 peint where I could see that
she was misging the activities——actually we had help in the heuse.
We had a gardener, we had a full time maid, and we had a lady whe
came in te clean whe lived in the garden outside. Her husband did
the gardening. She [Ruth] had loved that house. It was twenty—
eight reems.

This is when you went with Kennecott?

No, when we went with Kenneceott we get the house first up in
Scarsdale. That was the house I had beught. I geld the house in
Maryland and bought the house in Scarsdale. By this time we had
four children. The house was big enough, and we had & live-in maid
whe lived in the back of the house, but then it became obvieus that
our parents were getting old. Then we realized that this heuse
wvasn't big enoughs We looked around and Clemmie-——Ruthie--beth
Clemmie and I mix up our previous families.

Yes, that's easy te de that.
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It doesn't bother either of us. Seo Ruthie went hunting all ever the
place and she found this levely house in Greemwich. She adeored it
so we bought it and meved there.

Care for Parents

Then her mother died, and her father had & stroke, se we meved him.
We had a room on the secoend floor on the back of the house with
[its] own bathreem and out frem all the neise of the house. We
bought him the first celored televisien set. The boys used te ge up
there and sit and watch the television with him. He had a wonderful
time. He said he didn't knew any eld man that had a finer
retirement. The enly reason he retired frem being a decter was
because he had a stroke and he didn't trust his judgment anymere.

Then my mother—-

We haven't mentioned your family for years. They were in California
all this time?

All this time they lived in Hellywoed. Dad managed the mines in
Death Valley, and then when he retired they put him en as a
consul tant and paid him the rest of his life as a consultant. He
did the work on other things, and he was free to de any ether
consul tant work.

Didn't he alse have a connection with the Mudd family?

Yes, that's why. He had a censulting practice and Harvey Mudd had
him werking en the Cactus gold mine in the Mojave Desert

But he was continuing with the--

With the Borax Company, Pacific Coast Berax Company. He still
remained one ef the "twenty mules."

And your mether was still alive?

Oh yes, she was alive. Dad had some sort of a thing that--he got
uremic poisening and he was in the hespital when the AIME was in Les
Angeles. So I visited him and talked about his friends. Then I
went back to talk to them in Denver and I mentiened this teo Dr.
Brown, and he said, "™Well, you knew that's terminal?"

I didn't know this, and Christian Science weouldn't admit it
anyway. When I left, Mother said he gave up. He was in pain, and
he passed on. He had loeked forward to my ceming and seeing him, so
he went. Then Mother moved out of the house they lived in inte an
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he went. Then Mother moved out of the house they lived in into an
apartment on Wilshire Boulevard. There was a Christian Science
practitioner. Their name was Rock. They used to be Rockefeller,
but they dropped the feller. They kept [an] eye on her, but we
decided she belonged with us, so it was one reason we bought this
house in Greenwich. We wanted her back there with Dr. Brown. So
she had a room on the first floor and he was in a room on the second
floor. She had a heart problem. But she passed on a year after she

came there.

Then the children were still coming home for holidays and so
forth and bringing their friends, so we needed more than the little
house in Scarsdale. That was a good investment anyway. We doubled
our money when we sold it. We sold it for twice what we paid.
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IX KENNECOTT CORPORATION, 1951-1960

Exploration Manager

Swent: Now we've gotten you up te being "fired" frem the bureau and geing
with Kennecott.

Boyd: I went with Kennecott and my job was exploration manager. At that
time we still had excess profits taxes, which meant that any
failures we had in expleratien, any money we spent on expleration
when we wrote off the property could be deducted as a less. So it
was costing us abeut ten cents on the dellar to de exploration. So
they were at me to do more of it. There was a vice president of
Kennecott by the name of Anten Grey, who had been cennected with the
discevery of the copper mines in Africa. He had been in on that
deal and he had alse been working with his friends. He married an
English girl. They had twe children.

Swent: Where in Africa was this?

Beyd: Well, he was in what's now northern Rhodesia. What's the name of
northern Rhodesia? Zimbabwe is seouthern Rhedesia.

Swent: Zaire?
Boyd: No, Zaire is the Belgian Conge. Zambia.

Svent: I get those countries mixed up toe.

Julian Feiss, Assistant

Boyd: He knew that copper belt., My friend whe came te help me in the
bureau then came up—Julian Feiss—was down in that area as a
geologist frem Princeton, and went out to Arizona to get his
master's degree in geolegy. He was in a campaign. He was leoking



Boyd:

Swent:

Boyd:

152

fer copper in Africa. He weorked in the bueh. Julian kept a diary
at one time. He was out there with nething, alene with a whole
bunch of black men te carry hies bags and so ferth. Then he had to
feed them off the land. He had te go off and sheoot an animal every
day or so. He described how it gradually became reutine and he
didn't want to keep track of it anymore. He came back to the United
States. He came from a Cleveland family. Is this impertant?

Well, it's interesting, yes.

He had a fantastic memory. He knew everybedy in the industry. He

had been editer of the Mining Congress Journal when I hired him away
from there te come inte the Bureau of Mines., When he came back from
Africa he was home and he had a 1lady friend down the street and he

had taken her out. They were within walking distance. They went to
park his car in the family garage and they heard a neise upstairs in
the chauffeur's apartment upstairs. It was a pretty weelthy family.

A stairway went up the side, and she begged him net te ge up.
But he did. He went up there and he couldn't find the light switch
so he struck his lighter, and the room was full of gas. It blew up
on him. He didn't realize she hadn't paid any attention to what he
said to do, and she was following him right behind. He had to pick
her up and carry her out of these flames, down these stairs., She
died as & result of that, and he geot his face burned, his ears
burned off, and his nese burned, his lips burned, and his hands were
burned.

He went inte seclusion for a couple of years while they had
twenty or thirty plastic surgical operations. He wouldn't go out teo
be seen by anybedy. Finally he got over this and he realized this
wasn't any way teo live. He went back to geelegy and he went up teo
Climax. He was the chief geclogist at Climax when I met him first.

I admit that the first time you see him it was quite a shock,
but you soen forget it. I was never aware of it., When the war came
along he had 2 commission in the army and they weren't going to let
him in because of all his treubles. He asked the board of celonels
to bring him in a typewriter and a ferty-five autematic. He took
that forty-five automatic apart, reassembled it, and put it eut in
front of him in thirty seconds. He took the typewriter and he could
go just as fast aa any secretary on the typewriter. So they let him
in. They sent him back te Africa as a captain or a majer, I ferget
which. He was in the intelligence service. He went into Ethiopia
and worked with the natives and so om

He had a fantastic memory. He was a very useful man to have
around. But he had no administrative ability. I had him in my
office, and he would be sure that my speeches were written
correctly. I would go home and dictate a speech inte a machine, and
Miss Harvey, my secretary, would transcribe it, and Julian weuld
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take it areund through the bureau te be sure that all the facts were
right and the English was seund. Any resemblance between what I put
inte that machine and what came out of my mouth at the meeting were
purely ceincidental. That's hew we worked my speeches. I was
giving a speech, what, every week or se

Then frem the bureau did he fellew you?

He came up teo Kennecott. Then when I left Kennecett te geo te Cepper
Range--

But you were with Kennecett ten years?

Nine, yes. He came up almest immediately and I had him deing this
kind of werk. When my esuccessor teok ever my job at Kennecett he ,
didn't knew what to do with Julian. He just didn't knew hew to use
him. Se I called my friends. I knew he wae unhappy there, so I
called my friends in the Geeolegical Survey. There was & new
directer by this time, and they were delighted. They would like to
have Julian back, and so he went back to Washingten until he retired
and moved out teo southern Califernia. We used to write, put a
postcard in the typewriter and tap out a message to each eother. One
time I noticed I hadn't heard from him for several weeks. Then I
heard frem Jim Richardson--de you knew Jim?

Yes.

Jim came te Copper Range as my personnel vice-president. He said,
"You knew, Julian's net very well and he's kind of feeling lonely
without yeu It may be terminal."

So I pepped en an airplane and flew down te San Diege. I went
and I spent two hours with him. Ann, his wife, saye I was the last
visiter he had, se I was fortunate. He stayed wide awake for two
hours. He had been almost helpless fer several weeks. He got a
very bad back because riding areund in jeeps over the African reads
had been pretty rough on him. To me he was an invaluable assistant.

But you knew how te use him,

I knew how to uge him, and Harry Burgess didn't.

Vice President

Did you go te Kennecott as vice president?

Ne. I went as an exploration manager. Then they began to see what
I was deing was impertant and they advanced me te vice preeident in
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about two or three years, I guess. So I must have been vice
president for five or six years.

And Kennecott at that point was broadening all over the world?

I was trying to broaden it all over the world. The gold mines had
come in. They were interested, and I had shown it to Anton Grey and
brought them in. Then I had been there not more than two or—-

These were gold mines in Africa?

Tony Grey, knowing Africa. The man I went to work for, he was the-
vice president. I don't know what his title was, but he was a vice
president. I, as exploration manager, worked under him. Then in
about three years he quit and retired to England. He had most of
his money in England. He had been paid for his African work in
pounds, and he couldn't get them out. He had married an
Englishwoman and he was really an English gentleman. His father was
an English gentleman although Tony was born in Arizona. Very
strange, I mean a wonderful character. He was & brilliant man, but
a real curmudgeon. A lot of people, friends of mine I had met & lot
of places, couldn't work with him at all, but we got along famously.
He had confidence in what I did and backed me up.

But I was more aggressive than he was. He had one drill working
out in Arizona someplace and he would watch every morning for a
report on how this drill was. Before I had been there six or eight
months we had twenty or thirty drills going on all over the place
because the board were after us to do a lot more exploration. It
wasn't costing them much

District Organization

What I did was to divide up the world into districts. I had five
districts in the United States and I hired geologists to be district
geologists.

So this was a total of six districts?

No, no. This was in the U.S. alone. There were three in Canada on
top of that. :

Five in the United States?

There was one in Central America, Georges Ordonez, and one in South
America, Robert Ferron. Then we did some work in Africa besides, so
we were all over the world. I had close to ninety geologists at one
point. It was a big exploration group. But when I went in there, I
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Beyd: said te Mr. Cox, "If I come, if you want me te be"-I said this te
Anton Grey--"1 must have charge of the expleration werk and the
geological work on the preperties.”

Well, they hesitated about that. I said, "Leve me, love my
dog, yeu knew."™ That seort of thing., Se they agreed. I wanted teo
be able te have an independent leok at the operating properties.
They were Bingham Canyen, Utah; Ray, Arizona; Chine Mines in New
Mexico; McGill in Nevada; E1 Teniente in Chile; and Quebec Titanium
in Canada.

#
Swent: Did this bypass the managers?

Beyd: The answer is ne. It didn't bypass the managers. The way we
handled it was simply that these fellews, altheugh they had te
report to me, they were to act as guests, and although they weren't
responsible to the general managers, they were responsible to me,
they must get along with them, work with them, and beceme desirable
citizens in the area.

The example for that was that ene day the man I had in Bingham
found out the way they were deing things and studying the geelegy
and then laying out which part ef the mine would go to the mill and
which part would go to the dump. They were sending ore te the dump
and rock te the mill, Hew were we going to change it?

I said, "Don't come to me and tell me about it. I'm going teo
forget you told me this thing, I would ge to the vice president in
charge of operations, and he goes dewn to the general manager and
tells him. Where will you get? You're going te be an undesirable
alien. What you do is go and buy him a drink, take him out te
dinner. Talk about this thing and peint out how you can help him,
how geology can help them send the right roeck te the right place.™

Well, they made friends and they became indispensable. Then
the next thing they did was they needed an airplane map so they
could instantaneously find out what the pit looked like at any
particulsar time.

Swent: This must have been very early in the use of aerial survey, wasn't
it, for mining?

Beyd: I think se, probably. It wasn't new, because this man knew he had
to have those airplane phetegraphs. He had weorked with them befeore.
The war did a lot of this. This was well after the war. So we teek
the photographs. Then when you teok those photographs they could
bring an accurate map within a week of having flewn it, or even, I
think, sometimes a day er two. Then they teook that to the peeple wheo
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were responsible te the survey. They didn't send it up te me, and I
send it down. That meant the managers begen te get confidence in
us, and I got invited inte the managerial discussiens later en.

But at first they resented yeour taking the geelogiste eut of their
hands?

I den't think Milliken ever did. He was a stickler for ergani-
zation. It hurt hie organizational pewer to have somebedy werking
in an area whe wasn't regpensible te the guy that's en the preperty.
It's an unusual thing, but this is the way yeu have to de geolegy.
For instance, we got down to Latin America, teo Chile, at El Teniente.
I sent new geologists down there, twe geologists, and they came back
and they said, "They're bypassing ore, great masses of ore." There
was milliong of tons of two percent ere, which was high grade in
those days, and they could lese it. They would be mining underneath
and in their mining plan and would pass by that ere.

Then we had te maneuver that se that the general manager down
there understood what was happening.,. Well, they got pretty angry
because they had te change the whole mining plan. But they knew in
their hearts that we were right about it. Nebeody was really deing
the geology in E1 Teniente from the time of Bateman—-you've heard of
Allen Bateman?

Yes.
Allen did it, and Lindgren was dewn there. But that was years
befere. There had never been a geeolegist in the place to map it and
study it theroughly. They had te start with Lindgren and Bateman's
work, but they did that, and they began te do the geeolegy, and they
were there te help guide the mining plans,

Se, if I made a contribution te Kennecott, it was that; but it
was organizatienal. I didn't do it myself, What did I knew about

the geology ef El Teniente? What I knew abeut the geoleogy is what
these men came back and teld me.

But you sent in the right people whoe did.

Yes.

You had mentioned the man that yeu brought from Australia.

Yes. I breught Jehn Sullivan, and he brought with him Frank Jeklik.
Hew is that spelled?

[spells it, with streng Australian accent] That's hew he preneunced
it, with that broad Australian accent. It's geone now.
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He was Austrian?

Yes., His father was Austrian and had offices in Australie when the
war came aleng, the Secend Werld Wer, snd he was interned. Frank
was bern in Australisa.

And Sullivan was Australian?

Sullivan was Australian, He wasg high up in the Australian
geolegical survey. When I geot him here I put him in Canada. He
sent Frank te see me while he still was in graduate scheel. He came
in 1953 and I sent him te Canada. He cut his feet with an axe in
the field, and while he was recuperating we sent him te——he couldn't
be out in the field much—te the Harvard Business Schoel. He was an
international schelar sent ever here. One of the senaters had
established 8 schelarship pregram.

Fulbright?

Fulbright, yes, he was a Fulbright schelar. He geot his decter's
degree over here. Later when I saw his reperts ceming in frem
Canada they were beautifully written. He really understood what he
wasg seeing and did. I thought this is a waste of his time with a
sore feot. We sent him off te Harvard Business Scheel. Then when I
was leaving Kennecott, Frank Milliken said, ™What de I de with Jek?"

I said, "This is the best brains you've got in the company,
Frank. You better send him out west and teach him hew te run
properties.” He didn't do that immediately, but eventually he did.
He did send him eut te the preoperties.

But about that time AMAX came back at him and wanted him te ge
back to Austraelia te straighten out their iren ore preblem back
there. Then at that time I wanted him te ceme with me to Copper
Range and he would have been president of Copper Range later. Maybe
we wouldn't have ever let it go the way we did.

But he was falling in leve with 8 very beautiful airplane
hestess, Pam, Pamela. She didn't want to settle down yet. If he
came with me then he would have te go up to White Pine and be eut in
the bush, and she had been toe used te traveling areund. Se they
were married, then he went with AMAX. With this Australian preblem,
then he would be traveling all the time, s¢ he came back te
Kennecott. They put him eut in Bingham, in Utah. He's new
president of the Kennecott subsidiary of Standard 0il ef Ohie, which
is now part of British Petroleum. Clemmie and I had dinner with him
in Las Vegas on Sunday night. They came fer me with a leng black
limousine. We had a very wonderful time tegether.
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Well, another one of eur geolegists was a Frenchman, I went dewn te
the schools, ameng them Stanford. I talked te Charles Park eut
there. I picked three or four peeple I breught inte Kennecott frem
their graduate scheel. One of them was a Frenchman whe had te ge
back and serve his time in the French army. I hired him and let him
g0 to de seme work in North Africa. Then he came back and I sent
him out te try and give him a chance to try eut. He came back. He
went with Harry Burgess, the fellew whe succeeded me as vice
president when I left Kennecett. Now dead. Harry was a Harvard
summa cum laude graduate. I had met him first in Washingten—-he

worked in the Marshall Plan operatien. I had werked with him so I
knew him quite well. Then I gladly hired him because he was a fine
geologist, basically. He would leek dewn his nose at me, a trade
scheol bey frem Cal Tech. I put him in charge of the central United
States, He had his office in Minneapelis.

I went up teo visit him one time and he said, "I'm going teo take
you eut te Charlie's Hamburger Heaven." Well, Charlie's Hamburger
Heaven was about the finest restaurant that side of the Mississippi
River. We had a big reund table, with a lazy susan in the middle.
They spun this around and they said to me—-the head waiter was ever
behind my sheulder—-"I bet yeu can't tell me what that is"

So I took this thingand I bit enit, and I looked up in the
air very wisely. I said, "That's a Jerusalem articheke."

Their meuths drepped epen. "ow do you know?"

I said, "Harry, I've been around." My mother used te have what
we called roet artichokes, but we call them Jerusalem artichokes,
and my mother used te give us them with cream sauce in England. I
remembered that flaver, that taste, all theose years. Then I think
he changed his epinien. He theught maybe I knew something.

And he was the one whe succeeded you at Kennecott?
Yes. He's now passed en.

You mentioned that yeu brought somebody whe was French, and I den't
think I get that name.

That came out of the French army. I sent him te Harry Burgess, his
office. He began to werk in the central United States. Later en
when I brought Harry te New Yerk this man--he prenounced his name in
French, and then he anglicized it. [Paul Bailly] He became the
president of Occidental Minerals, minerals eperation under the
fellow that's the fameus president of Occidental.

Armand Hammer?
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Armand Hammer. He got tired of working for Armand Hammer, se now
he's get his own cempany in Demnver.

When I went te see Cox I had tried to see him for twe eor three
days. He only had twe vice presidents, Frank Milliken and myself,
and I wanted te see him and I sometimes wouldn't see him for twe

days.

Se he sent for me and he was coming inte his effice, and he was
taking some seda or things like this; he must have had heartburn.
"Want teo see me?"

I gaid, "Yes, sir."
"What de you want te talk te me about?”

I said, "Well, I have been offered and accepted the presidency
of the Copper Range Company.”

"™ho are you geing teo take with you?"

"I hadn't thought about taking anybedy with me, but I might
like to take my secretary.” That's hew I left Kennecett. But frem
there on he never asked me to come teo his effice. He came dewn to
see me. I was now on 8 level with him, you see. He had been in the
steel industry, had been president of one of the subsidiaries of
U.S. Steel.

But you werked under him, with him for a long time?

I worked under him fer nine years. Well, it got te the peint that
everything I tried to de he scetched. For instance, I came up frem
the Bureau of Mines. I had all this informatien at my fingertips
about what minerals were needed and what their future was, where
they came from, and what needed te be expanded. I wrote him a
repert and I said, "This is what we ought teo be deing if I'm geing
to be the expleration manager. These are the minerals we want to go
out and find, and we can expand it away from copper, breaden out.
He toek that report which I weorked on for weeks, put it in a file,
and never even acknowledged that he received it. Anton Grey must
have read it for he sent a general letter before he left.

Bit by bit I begen to get it, I got some mines in Nigeria and
we did work. I opened up the stuff in South America and Alaska, and
then got into Canada. Then every time I wanted to get anything
done, he scotched it. I was in Greece, the enly depesit of asbestos
in .Europe. We discevered that, That wasn't due to geelegical
discoveries. It was due to our relationships with people that we
were working with, He scetched that
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Se then when they came and sent the bedy snatchers out te effer me
the job at Copper Range, I said te Ruth, "They're offering me this
change. "

She said, ™Well, I don't knew anything abeut the new jeb,
Jimmy, but I knew this, that yeu can't stay where you are. It's
killing yeu, destreying yoeu" I didn't realize this, what it was
deing, She was bearing the brunt of it, I guess. Se I accepted it.

Actually, I suppese that I did better financially, and
certainly it was much mere fun running a cempany of my own than it
was being under this kind of management-—and Milliken wouldn't have
been any better, because Milliken was ten yeara younger than I was,
and it was ebvious that he was the heir presumptive, that he was
geing to be the president.

He was the ether vice president?

He was the other vice president. He had charge ef the mines and I

had charge of the expleratioen. Then we had a research directer who
really was a vice president, toe. But that's all, That great big

corpeoration.

There was a woman there that when the Guggenheime set up
Kennecott, at the beginning she was the enly secretary in the place.
She kept the files, she wrote all the letters. When I got there she
was about to retire, and she was a file clerk. But she had gix file
clerke under her. 1In the early days, she did all the books, tee.
The accounting department came along and they had a whole fleer in
oeur building, in the Chrysler Building,

How things have changed.

Yes. In each of the minea they had a whole building that had the
IBM 630 computer that peured out figures which they used te¢ send me.
I didn't knew what te do with them. They didn't mean anything.

Se there were five people whe went with yeu, you said, when you left
Kennecott.

No, who wanted te ceme.
Whe wanted to ceme?

Yes. I toek my only secretary and the research directoer. I had him
quit first, then when he quit later en I picked him up.

But there were others who--

Who had ceme in to talk to me, yes.
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That was a credit te yeu.

Well, I took some people frem the Bureau of Mines, tee. When they
saw the way I was treated in the Bureau of Mines. Besides Feiss,
there was another man, Lewell Moon, that I made ene of the regional
exploratien directers in Kennecett. In fact, I weuld prefer te have
him be my successor, but Cex picked Harry Burgess.
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X COPPER RANGE COMPANY, 1960-1971

Deciding to Go with Copper Range as Presgident

[Date of Interview: Nevember 8, 1986] ##

Well, I had ne plans te leave Kennecott at all. It never eoccurred
to me. Early in 1960 an executive recruiting service came teo me and
wanted me to consider the presidency ef the Copper Range Cempany.

This was in New York City?

No, in Beston. I had described the process by which the gevernment
had helped me get the company started with its new ore bedy at White
Pine and put it inte preductien. This was in the late 19408, I was
avare of the technical and financial difficulties we had te face
when deciding it was in the public interest te put that mine inte
productien. That's all described in this beek ef the Newcomen
Seciety on the Copper Range. When they came and asked me to do it,
I theught that this was a teugh job, even though we thought it was a
mine that could be put inte preductien for the war effort. This was
during the Kerean War. It didn't eccur te me that it would be a
viable financial eperation.

Ira Jeralemon Reports en the Ore

Se you knew what you were getting inte?

Not all entirely [laughs]. But Ira Joralemen, whe yeu knew about--
Oh, yes.

--was a distinguished geelogist and a member of the Copper Range
beard. He came to see me and showed me the reports of a discevery

of a high grade ere body that covered a vast area. Ne doubt it is
still there.
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Where exactly is it?

It's seuth of Houghten, Michigan, inland frem the shore of Lake
Superior about ninety miles. There was a town called Ontenagen
that's just in between. The town new is the incerperated tewn eof
White Pine, which was a mining camp when I get there.

And the ore body is different from seme of the other Michigan ere
bedies, isn't it?

Well the main Michigan, what caused the mining of cepper, was the
vein deposits of native cepper. It was mined in sheets of cepper.
In fact, it was very difficult te mine because gheets of copper
metal can't be blasted. It just bends. Yeu really had te mine
around it and take out these big hunks ef metal. It was sometimes
expengive to mine for that reasen. But the White Pine ore bedy, it
goes back te Pre-Cambrian days, and it was laid dewn in shales. The
minerals there were largely chalcecite, which is a high grade cepper
mineral, with a certain amount of native silver and native copper.
It's therefore bedded, laid dewn in beds, and has te be mined
somewhat like coal. The mining is mainly a seam among the bedded
deposits in there, so it was a more difficult jeb than nermal
mining, The big open pit mines eut of the porphyry ceppers are
mined with large shevels at the surface. The only undergreund mine
of any importance in the seuthwest is down in Arizena, the one that
Newmont has--at Magna, Arizons. That's an undergreund eperatien.

Se when was it that Ira Jeralemen came te talk to yeu?

That would have been in the early menths of 1960. I went te werk
for Kennecett in August ef 1951, and I left it in June of 1960. Seo
I was with them feor nine years.

It's 1ike the eil cempanies going inte cepper. I never under-
stoed why they woeuld de that because the biggest mines in cepper
wouldn't be a touch on their income frem o0il, the way it used to be.
It's net any more. They found that eut, new, ever since they toek
over Anaconda. Atlantic Richfield toek over Anacenda, and Standard
of Ohio toek eover Kenneceott, and se en. But Phelps Dodge never got
taken ever., The big eil cempanies that did take over seme cepper
operations have either sold them off eor put them in standby. Kennecott,
inside British Petroleum, is medernizing Bingham Canyen and has seld
the mines at Ray, Arizena; Chine, New Mexice; and McGill, Nevada.

The only thing we ever started frem all the things we
discovered in eur expleration department was the lead-zinc mine dewn
in Misseuri, which as far ag I knew is still running. We found
phosphates in North Carolina, and that eventually went ever to
somebedy else. We never went ahead and did anything with it. We
shoeuld have been into the geld fields that Copper Range got into
later on when I was president. I'm getting ahead of myself here.
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Okay.

Se then I began te think abeut it & little bit and I began te
realize this was impertant. Jeralemen had new cenvinced me that
there was a place there. It wasn't going 8o well for me in
Kennecott, se I felt that it was abeut time that I get out. I went
right ahead and negotiated the contract with the acting president ef
Copper Range, whe was a partner in the big financial firm Paine,
Webber, Jackson, and Curtis. He wae married te ene of the daughters
of one of the original feunders of Copper Range Cempany. His name
wae Nelsen Darling, I negetiated with him, and I went up te Bosten
and met with the beard. They accepted my terms, which were fairly
mederate, I guess. I was by this time fifty-five years of age, so I
had only ten years to ge. They ceuldn't put me inte their regular
retirement fund, se they had te write me a contract. I've still
been supperted by that ceontract even though it has been seld eut teo
somebody else.

Moving the Office to New York

The headquarters, the office, was gtill in Besten?

Still in Besten. By this time it was the last mining company left
in Boston. The rest of them had meved into other places, mainly New
Yoerk, and it was quite obvious teo me that it was ne place for me to
operate from. I said to the beard, "I come with you on the
conditien that I move the office te New York, where I can werk with
the rest of the industry." They agreed to that, toe.

I know that Calumet and Hecla Company was in Besteon because of the
Louis Agassiz cennection.

That wes the original source of funds fer the copper industry in the
United States, but it gradually meved inte New York, er out to San
Francisce and places like that, so that there wasn't anybedy else.
You just didn't have a mining community in Beston. There was a
small effice in Boston. Somebody frem Calumet had to be there
occasionally, but it wasn't an office to werk in.

So this is really the last—-—
It was the last of the copper companies in Beston. Se within abeut

a year's time I had arranged for space in Reckefeller Center and I
moved the headquarters down there.
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Jean Arre, Secretary

You did take somebedy with yeu?

My secretary. Well, she didn't come with me until I moved the
office to New York. Then I had a secretary whe had been in Besten
right aleng. She didn't want te meve te New Yeork either, seo it
fitted nicely to bring Jean inte——

What was Jean's last name?

Her name was Jean Arre. She had been my secretary from the time I
came to Kennecott. We were very clese. She ended up by being the
asgistant secretary of Copper Range when I left. She was with me
for twenty years.

Another example of your skill at using peeple well.

She was a wonderful person. She was a blue-nese. She had the
widest grasp of the English language, and I never let anything geo
out of that office that Jean wasn't the last to see it. Printing er
proefreading, er anything like that. I used te say, ™"Well new, why
don't you write this letter for mel"

"Mr, Boyd," she said.b "I can get the English cerrect, but I
can't create letters.” That's the way she put it.

I couldn't just say te her, ™ou write Jehn Jenes and tell him
to go to hell.” I had te dictate it te her, but nevertheless, she
would catch it. I den't knew of anything that ever got out of that
company that wasn't letter perfect, our annual reports and things
like that. It deesn't even happen in beoeks teday.

Ne. So then it didn't mean meving your house again?
No. That wasn't a reasen I didn't go, but we had this very big
heuse in Greenwich, and Ruth, this was her house and she thereughly

enjoyed being there. We had been there for some years before my
leaving Kennecott.

Ruth Boyd, President of Woman's Auxiliary, American Institute of

Mining, Metallurgical, and Petroleum Engineers

Was Ruth active in the Weman's Auxiliary of the AIME at that time?

Yes. She was a member of the Woman's Auxiliary from the time we
were in Denver before the war. My mother talked her inte deing
that, se she had always been active in going te the meetinge and so



Beyd:

Boyd:

166

forth. She knew how te eperate it, and when it came time they
elected her president, and they kept her en, se ebvieusly she did a

pretty goed jeb.

I remember ence geing dewn te St. Leuis te give a talk te the
AIME, and she went dewn at the same time. She had te give a speech
first. I had never heard her talk before. My hands were moist and
I was nerveus as a8 wet hen. She got up there and in that charming
way of hers she teld interesting stories and get a little amusing
She kept it very shert and it was a wonderful speech. I had te
foellow that act. It wasn't se easy.

That's how she then became president. They wanted te keep her
en for another year, but she wasn't feeling well enough. She was in
Washingten by this time, and her strength was beginning te fade, I
think. And I think the trauma of meving from that heouse in
Greenwich dewn te Washington had seme effect on her. In fact, it
was six months there that I den't think she was very happy with me.
I didn't quite realize; she never let me knew. But then she began
to enjoy Watergate, and I was elected to the Academy of Engineering,
and she held a tea party there for the ladies visgiting, which she
couldn't do teday, because it's a much bigger erganizatien than it
wag then. She got to be quite active in that operatien and the DAR.

Challenges at Copper Range

Need for Experienced Mining Personnel

Well, we've gone off there. New I'm geing back te Copper Range.
The problem with Copper Range is that they were almost tetally--net
totally, but far tee shert ef peeple experienced in the mining
industry to operate. Maurice LeCreix, whe had been president at the
time that we had negotiated the deal with him--when I say "we" it
was the federal government, and I was the agent of the federal
government them-picked up this arrangement. He was the president,
and he brought it dewn and we negotiated with him. The centracts
were signed by the General Services Administratien, but we in the
Defense Minerals Adminstratien had te negetiate the deal.

They had anether young man whe was the sen of the very finest
mining engineer, tee, whe was president fer a while, but he just
didn't make it out. They replaced him by Maurice LeCreix, who died.
They replaced him by the man whe ran the Hussey operation [Hussey
Metals Divisien of Cepper Range], which were the fabricating facili-
ties in Pittsburgh. He had no experience in mining at all, and of
course he was trying to get this operation at White Pine going, and
it needed mining engineers. It needed people who understeed mining.
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In the meantime, they made Pete Lally, who was the president of
Hussey, the president of Cepper Range. Apparently they felt that he
just didn't have the experience te be able to handle that eperatien,
g0 they went looking.

One of the current management theeries, I understand, ie that
management is management, and it doesn't matter whether you're
managing a mine, or a fabricating plant, er a shee stere.

I think that's the problem of American industry.

If yeu have a few courses in management at Harvard that yeu can
manage snything?

That's what they think. My second sen, Bruce, is an M.B.A.
That's supposed te epen the deeors te anything.

That's supposed te. And I think he's well trained in business, but
nevertheless, thoese companies that are run by--the mining industry
began te be run by lawyers after a while. There were a lot of
lawyers, people like Menroe frem Phelps Dedge was a lawyer. It's
true he was an heoner graduate, a8 Rhedes schelar, and he was a
professional basketball player, toe. He is new retired.

Nevertheless, you had te have mining men areund yeu. I think
this was Mr. Cox's preblem. He had been president of ene of the
subsidisries of U.S. Steel. His knewledge of the way you handle the
technelogy of copper was entirely different than the way yeu handled
steel. And the msrketing system is entirely different. I think it
was hard for Lally te de it, and he didn't have the kind of people
he needed in Copper Range teo help him with it.

I recognized that 8s soen as I got te be the president. The
sales manager was & man whe was put in by Pete Lally. They were
great friends and he resented my coming in. I had a hard time
getting him areund, but we ended up being close friends. He was a
very geod sales manager. He knew the ceonsumption industry very
thoeroughly. He had made friends threougheut the industry. Se we
always got eur share of the market the ten or eleven years I was
running the company.

Had you gone to Michigan and visited the mine at the time you teek
ever?

Ne. But I had had 811 the maps, the geoelegy, and I had studied all
that, and I had studied the histery. Of course, I had studied a leot
of it before this happened. I remember when we were getting out
this contract I had five mining engineers go up there and go ever
it, and three of them voted against it sand two were for it, and I
had to everrule them. Jim Deuglas was my assistant directer of the
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Defense Minerals Administratien at the time. That's Lewis Douglas's
breother. He came frem Arizena. Between the twe of us we decided
that we needed the cepper bad eneugh, and thia was the one place we
could get it better than anywhere else quickly, se we appreved the
contract., Neot because we theught it was a geod financial deal feor
the stockhelders, but because the ceuntry needed the copper, or
might need it if the Kerean War breke inte a mere widespread war.
We didn't know whether that was geing te espread out te be anether
majer third werld war. Se we had te be prepared te get capper
flowing again,

Se it wae at the Kerean time that they borrewed this money?

Yes. The White Pine mine was expanded in answer te the questien eof
cepper supply fer the Kerean War.

And they get the meney from the RFC?

They got meney frem RFC, and they got everything we could de te give
them help, which was a rapid amertization. When I came in there,
ene of the first things I did was te finance it privately, pay off
RFC and have it financed by the New Yerk Life Insurance Cempany.
Sixty-five millien dellars we berrewed.

And that was ene ef the things that you instituted?

Paying the debt off, yes. Well, I got some encouragement from RFGC
They wanted te get out ef business, teo. It was the ebvieus thing
te do, and I had te negotiate with the New York Life.

Labor Treubles

Had they been having laber treubles at that time when you became
president?

Oh yes. We had United Steelworkers. They shut us dewn fer eight
months, yeu know. The cepper industry was shut dewn fer nine
menths, I settled a month early. The treuble was the man we had te
deal with up there just simply didn't knew hew te come te a
conclusien. I finally went dewn te meet the president eof--

You mean the union leader?

The union leader. He was a Finlander, trained in Moscow. I tried
to make friends with him and te get him to understand what the
preblems were. I didn't want te interfere with th- people en the
jeb. Se I went dewn te talk with the president of .he steel
workers, I. W. Abel, and we became goed friends. He later became
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the ambassader to the United Natiens. He was respensible for
keeping the steel industry out of strikes for years. He mede the
contracts that permitted that te happemn.

He teld me the difficulty was they didn't have enough meney te
train people to do the negetiating, He couldn't do it himself, and
they'd insist en deing the whele cepper industry at ence. Rather
than dealing with one particular eperation or mine which had
different preblems than ethers, they wanted to contract fer the
whele industry the way they tried to de it fer steel.

Se these long strikes--well, I had then planned te ge eut and
get inte aluminum. I had an arrangement with a cempany, one ef my
custemers, that we would put teogether a plant. They weuld run an
aluminum plent, er a fabricating plant fer aluminum, and we would
ceme in. But this strike just cleared me out of any surplus capital
te doit. So we couldn't take that.

This wes an industry-wide strike then?
Yes.
Arizena, Mentsna--

Yes, the whele thing, Arizena, Mentsna, Utah, everything. We were
down for almest nine menths, eight or nine. I've fergetten new
exactly the length.

What I'm talking abeut is the cempetence in the industry.
Obvieusly the besrd had recognized this. One of the members of the
beard was a Paine. He was the son of the eriginal W. A, Paine. He
was 8 steckbreker. He didn't really knew much abeut White Pine or
the mining operatiens. There was a geelogist on the beard whe was
very useful.

Was Ire [Jeralemen] still on the board?

Yes, Irs wes on the beard. I can't remember when he get eoff. He
got off for seme reasen. [meves areund] No, he was off before this
picture was tsken. And there was anether Paine [whe] came on the
beard, & younger man, Ward Psine. That was the board later en, near
the end of my term. [sheows picture]

Managing the Ferest Preserves

Now, the manager of the mine itself up there, whe Mr. Lally had put
in there, was a man, William Nichells, whe had been with the Copper
Range for years, almest s8ll his life. He was the land man. They
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had large forest preserves that they had taken up in order te have
the mineral rights as well as some helding ef the land—we had five
feresters in there selling the trees on the stump and managing the
forest.

And they were expleiting this foreat at that time?

I would not call this expleiting, Trees mature and die and they
have te be replaced. Harvesting mature trees. Later en in my day,
Nichells and I decided we would ge inte the saw milling business,
and we set up a mill te take the lumber ceming out of eur ferests
and cut it up te the specificatiens of the furniture manufacturers.
Se you didn't have te ship them legs. We shipped them pieces of
woeod that were cut to the right size for the chairs and whatever
else they were making, the furniture they were manufacturing. It
was called a dimensien plant.

Which of ceurse they would pay mere for.

Yes, but it was cheaper delivered in this form; freight cests were
reduced, We took all that sawdust made up in deing this and seld it
to a pulp mill that made paper out of it.

Improving the Staff

But ne one had thought of deing this before you got there?

No, I think it was & standard thing, but it hadn't been dene up
there. So we built this plant. The Louigiana Land [Company] later
sold it off. William Nichells was this man who was alse running the
White Pine Mine, and he simply hadn't any knowledge. For instance,
the safety engineer was a bus driver when I got there. He had ne
meore idea about what made eperatiens safe than a bus driver. He
hadn't got the concept that safety in a mine is one eof the most
impertant things teo assure.

Then there were only twe mining engineers in this great big
mine, one of the most difficult mining eperations in the werld.
There was a metallurgist in the smelter. There was & mill man, a
graduate engineer in the mill. That was the substance of the staff.
We needed a foreman——or at least an agsistant manager—-on each of
the shifts in the varieus parts of the mine. And we needed a
mechanical engineer to maintain and improve the massgive equipment
needed to break and transpert the rock.

For instance, when I got there, I think semething like 50 er 55
percent of the mining machines were down for lack of maintenance.
There was not a mechanical engineer in the place te maintain the
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equipment. Thare was ne regular system of taking machines out eof
operation for preventive maintenance. Then I get a held of Jim
Richardsen. Have you ever met Jim?

Yes.

He wag with a company in San Francisce at the time. I got him te
help me recruit. He came in te be with me in the Defense Minerals
Administratien., James K. Richardsen. He used to work for
Kennecott. He wag an agsistant superintendent at Chine. You must
knew him. He knows everybedy.

Anyway, I said the first thing I needed wae a safety engineer.
He found me an ideal man, a little fellow. Immediately I said to
Larry Garfield, wheo was the mine manager, "This man repertsa te you,
net teo anyone elge., I mean anything he sees wreng with safety, he
has access to me if necessary. He's got total autherity. He's got
my autherity teo do what is essential.”

This man turned eut very well, and our safety recerd went from
one of the worst in the mining industry to one of the tep.

Yes, one year you got a big award fer safety.

Soen after we began, actually. The first year I got there we had
five fatalities. This was the ex-directer of the Bureau of Mines
having five fatalities. That was net geod. So that was the first
thing I got after.

#H

The next thing, we needed a manager to replace William Nichells te
run the whole eperatien, business, laber, and everything else. The
man Richardson feund fer us was Rick Cole, a very fine man. When we
found the man we wanted and he agreed to come, I called Bill
Nichelle in and I said, "Yeu knew, 'I'm going teo have to relieve

you, "

He said, ™Well, I've been expecting it." He was fully prepared
to return te the management of the lands, the lumber, the railroad,
and so on.

Then I sent him back te where he lived in his home in Houghten,
and he ran the land, and he ran the Painesdale eperatien, which is
alse a small copper operation out there. We had te get him &
manager for that one, se that he had a2 man whe later turned sut te
be .the general manager at Newmont's operatien which we mentioned.

Warren Parks, at Magma.
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Magma., All these fellews did very well that came out of Cepper
Range. They still de. Se we had seme very goed people.

Well, the first year we had a serieus less because we took all
these machines out and we started repairing them and putting them in
shape. The management was getting better. All these things were
going aleng, But everybedy weuld walk acress the street when they
saw me ceming se they wouldn't have te talk te me.

The Rand Medal

Out there?

Ne, that was in New York., Within two years we were showing a goed
prefit. That's when they gave me that geold medal.

The Rand medal?

Yes., I didn't de anything except to get people to work. Of course,
I do knew enough about mining se I could see the right thing, argue
with them, and press them to do the right thing,

Research in Mining and Reck Mechanics

I made some mistakes, tee. I'll tell you about that. Se I think
the first thing I did was te staff it, Then I realized that we had
one of the mest difficult mining operatiens in the world, and we
needed to find new metheds of mining and of handling the ere. Seo I
got the general manager up there to set up three research divisiens,
one on the metallurgy, one en the mining methods, including reck
breaking, transpertatien metheds. We did a lot of experimental
work. We even experimented with longwall mining.

Then we hired reck mechanics specialists. We took on a
consultant, a fellow by the name of Jim Scott. He was a professeor
at Rolla Scheol of Mines in Missouri. He was one of the first bread
gcale rock mechanics students. His predecessers had recoegnized that
we weren't geing te run that mine by setting it up. It's an
underground mine run like a coal mine, and the roef boltes had ceme
in about the time this mine was opened, so those peeple who
developed that mine developed it with the use of the reock bolts.
That was done before I got there. The use of reof belts, hewever,,
was intreduced by the Bureau ef Mines during my directership.
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But then there was the question about how long should we leave these
openings open, how much of the ore should we mine, how much should
be left in pillars. We decided to cave parts of the mine. From
there on we set up a rock mechanics group of people who have turned
out very well in the field. I think that was about the first time
such a group was established to guide plans in mining. Where you
went and how you mined it was the result of the solutions to
problems by the rock mechanics research group. As far as I know, it
was the first time a mine had been operated with that kind of
guidance. These people could even go in and tell the men that this
particular part of the mine would collapse at such and such a time,
the day, and what time of day.

In the early days when they would say that, the men would be
gone a thousand feet down the drift. Then five hundred feet, then a
hundred feet. Pretty soon they kept on working, The rocks were all
around their feet, and they knew and had confidence in these
engineers who could tell them by keeping track of the roof bolts and
the pressures and the things like this. They could predict.

This research group was made up of engineers?

These were engineers who were trained in rock mechanics or mining
engineers who understood rock mechanics.

And they reported directly to the manager?
They talked to the manager of the mine, yes, but it was the general

manager, Rick Cole, who was head of the operations in White Pine.
The research group reported to him.

How to Be an Executive

General Clay's Training

Was this the sort of thing you had learned from General Clay?

No. He might have learned it from me if he ever had anything to do
with it. [laughs] No, what I learned from General Clay is how to
be an executive. How you got other people to do the things and knew
who to go to, to do it, and then to judge whether they're being
successful or not. I told you the experience of my being asked to
get the coal mining machinery over to England.

What do I do, go and try to do this myself? I didn't have any
authority. I didn't have anything to do. I went to the Corps of
Engineers and worked it out with them, and they're the ones that did
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the work. The same way you de any administrative werk. Yeu find
eut what the problem is that yeu need te selve. Yeou find eut hew it
is geing te be selved and whe is geing te selve it, and then you get
out of the way and let them de it. Ne sense standing areund. But
too many managers are going to keep the decigions in their ewn hand.

My peeple used te say te me, ™ow what ig it you want?"

I gaid, "Look, I've given yeu a respensibility. Yeu're the man
respensible in this cempany for that particular activity. Yeu tell
me what's best fer the cempany, noet what I want., That's what I pay
you for." Amazingly few people knew how te de that.

I think Clay taught me abeut that. He used te say to me, "If
you igsue an erder," dewn te all these agencies that werked under
General Clay's direction, "you ge dewn and yeu talk eut that erder
with whe's going te receive it befere you issue it. You den't go
down and issue orders witheut them having & hand in seeing that that
was the kind of erder that weuld preduce the result yeu want
preduced.” Now that's the kind of thing that Clay weuld have taught
me. It sounds simple new, but it teek a while teo get that threugh
my thick skull. [laughe] It may not be the way the business
gchools teach management metheds.

And that's the kind of thing yeu were deing at White Pine?

Wherever you are after that. When I was in Germany running a very
large eperation for the re-establishment of German industry I had te
depend entirely en——feor instance, this man up here, [peinte te
picture] Walker Cisler, had charge of the electrical industry, eof
the pewer industry. I had to know certain things that needed te be
dene, but he would come in and tell me what he was deing and se
forth, and I weuld ask him about it. Then he said, ™Well, what de
we do?"

I would say, "Well, we ge and do it right now." By the time
anyone turned areund, he and his western Eurepean associates had all
the power systems in western Europe intercennected. You might never
have been able to de this in peacetime. The peoliticians weuld never
let you do it. They would argue about it ferever. By the time the
governments had reformed, their pewer structure was all werked out
for them, and Walker did that., Se he has a Creix de Guerre and
everything else. He's geot all kinds of medals. It was Walker that
did it, not me, yet it was eur division that did it

Did you find, theugh, that when you get inte industry or gevernment,
either one, after the army, that it wasn't quite so0 easy to get
things done?

Oh ne, it's easier.
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Is it?

Yes, I think se. I think one ef the greatest shecks te me really
was when I went from the Bureau of Mines and the Defense Minerals
Administration te Kennecott. They gave me the job of being the
expleration manager, and I had te de certain things. I weuld say,
™ here's the money ceming frem?"™

I would ge down and talk te the contreller and he would just
look at me. He said, "You're an officer of this cempany. Yeu're
authorized to commit the copper company funds within your
jurisdiction.”™

It was hard for me to realize that I didn't have to ge teo
Congress to get appropriatiens, and stay within the apprepriatien
and so forth.

Relations with the Beard of Directers

I would get budgets, and I weuld have te stay within the budget.
Every year I'd go before the beard te de it. The same way with the
Copper Range, If I had any mgjer thing te deo te take on, I would
take it up at the next board meeting, I had te be prepared, and
they would be prepared te answer my questions frem a business peint
of view, but they wouldn't gainsay my judgments of the engineering
aspects of it, or the economic aspects, for that matter.

The board, however, did insist that I have a financial vice
president, as I had little experience in cerperate financial
matters. A financial man that got recommended to me by a vice
president of Chase Bank, William Butler, whe was later chairman of
the beard. He was my centact vice president in Reckefeller Center.
I talked with him abeut it. He brought Charles Nielsen.

They gave me steck optiens, and at one peint I wanted to take
up these stock eptiens. To do that I had te berrew $100,000, I
thought I had te go threugh all kinds of rigamareole. I called up
Bill Butler and I said, ™Bill,--"

He said, ™hen do you want it?"

I said, "Well, any time you can send it."

"I'11 have a check over fer youin hal f an hour." A check for
$100,000!

I said, "How abeut cellateral?l"
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He said, "When you get your steck, turn them over to us. We'll keep
them in the bank fer yeuw"

That's trust. The bankers knew me, they knew what my
reputation was. They knew that I weuldn't be deing anything
crooked, and I wouldn't be coming te them unless I had a geed seund
financial reason to de it.

When I went te the insurance companies te get the $65,000,000
to pay off the bank, they investigated it of course, but they had
complete confidence in what we would do. It didn't take us very
long te raise $65,000,000. It seemed easy. You're talking a let of
money. Even teday it sounds like a let of money. It was in these
days a real lot.

I was wendering if you wanted te say anything abeut your beard,
since you're talking abeut the beard new. Did yeu have any input eon
selecting your board members, for instance?

Yes, but it didn't change much all the time I was there.

And there was nobedy en the beard with mining [experience]?

Well, Ira Jeralemon was on the beard.

He was a geelogist.

And there was another younger man whe was a geologist.

Both geoleogists then? Ne mining?

No. There were no mining men. No, they were extraerdinarily
lacking in mining experience. Nelson Darling, then a vice president
of Paine Webber, had been running the company while they were
searching for me. He remained on the beard as chairman of the

executive committee. He had been on the board for seme years, so he
was not without knewledge.

Swent: But there were ne mining men even on the beard?

Beyd:

Swent:

On the beard and only one at the operating level. I can't give yeou
the exact figures, but we went frem three or feur engineers in the
mining operatien up to thirty or thirty-five befere we get threugh.
They were deing research te impreve mining metheds and getting your
cost down and so ferth.

Se your board had te rely completely on your judgment in anything teo
do with mining,
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As a whole, yes. They were very goed abeut it. I den't think they
ever said ne te anything I asked them to de. I heped I wouldn't go
to them unless I had werked it out right. There were a lot of
things that went wrong, but they never gainsaid me. They would ask
some questions, pretty tough ones te answer sometimes.

Well, let's take a look at these people. What did I do with
that picture? Here it is.

You said there was a Paine.

Yes. That was the older member of the Paine family, Stephen Paine.
This is the yeunger one that came in later, Ward Paine. This is
near the end. This was the chairman ¢f the beard of General
Telephene, Donald Power. But he's primarily a lawyer. This is an
0il executive, Hadley Case. He had a lot of steck in the company.
I went on the beard of hie oil company later en. This was a lawyer,
Ernest Sargeant. Later on I got to knew the dean fer Harvard Law
Schoel, and he had been the selicitor general of the United States.
He teld me this was the smartest student he ever had when he was at
law scheool up there.

This was the president, the owner ef the New Mexican news-
paper in Santa Fe, Robert McKinney. This is the man who was running
the company and hired me. He's a top senior member of Paine, Webber,
and Jackson. That's Darling, Nelsen Darling, This is president ef
the Scott Paper Company, George Olmsted, which later merged onte
another one. Here's a geologist, John Rand. Here's Peter Lally, who
had been running the company befeore Darling, and he was still en the
board at this peint. And here's the man whe succeeded me as the
president when I left, when I retired. Chester Eneign. Chet was a
geologist, tee. But the rest of these were businessmen.

And leawyers.

And lawyers. Ernest Sargeant was and is a very tep businessman. I
went and stayed with them in their house the year before I married
Clemmie. You were asking about the beard.

As a fact, I could ge to the board and I never went home on
Friday unless I called Nelson up to tell him what was coeking. This
man, Chet Ensign his name was, that followed me, he got in treuble
with the board because he never told them what he was deing. Nelsen
would be the one that would pass the word on te other members of the
beard he theught needed te knew about them, but I never went home eon
a Friday night that I didn't cell Nel up and tell him what I had
done or what was going en, and what thinge were going teo happen.
That relationship with the board was abselutely essential. I den't
knew hew you would manage without that relationship. Much ef the
troubles you see with cempanies, the management and the board get
out of whack. But I never had any of that kind of problem.
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Other Directerships and Memberships

Then you later went en seme ether beards as a result of this?

Being on the beard, yes. For instance, Walker Cigler asked me te
come on the board [of Detreit Edisen]. Being in Michigan, and his
company being a Michigan cempany. And because I was on the beard ef
Detroit Edisen, I alse got appeinted as the directer of the Detreit
Econemics Club with all the executives of the moeter companies. One
time I sat between anether Beyd, who was the president of Chrysler
at that time, and the head of one of the universities areund there
was William Beyd, then the Boyd whe later on was president of the
government railread, Amtrak. They were all there and ene of them
gave a speech. None eof us had bleed relatiens.

The same meeting.

The same meeting. Held in the conventien center. It had a very big
dining reom. We met once & month. We always had a Detroit Edisen
beard meeting at the same time 50 we could all attend the Ecenomics
Club meeting,

What clubs did you beleng te in New York?

I beleonged to the Unien League Club, and the Mining Club, and the
Westchester County Club., In theose days it was all right. The Unien
League Club I had te jein myself and did se with the help eof
President Heever and Harry Mergan.

President, American Institute eof Mining, Metallurgical, and
Petroleum Engineers

Were you active in the AIME at this time? Did yeu have a lecal
section office or anything like that?

Yes, I was active. Not extremely active. I never was en the beard
of the Seociety of Mining Engineers. I went in as their neminee feor
the presidency. The four societies nominate the president in
retatien.

Of the AIME?

Of the AIME. Se I was put up by the Seciety of Mining Engineers for
1969. That's how I got te be president of that. I really wasn't as
active a member as I should have been. I didn't knew much of hew
AIME ran. I teok part in meetings and things like that, but I never
really held office until I was president. That deesn't happen



Beyd:

Swent:

Boyd:

Swent:

Beyd:

Swent:

Boyd:

Swent:

Boyd:

b7

any more. I think I was prebably the last ef the chief executive
officers of mining cempanies that became president of AIME. Michael
Haider, whe later became president of Exxen, was the president of
AIME. The great mining executives from Phelps Dedge and se ferth
also. I think I was the last of them. From there on they grew up
threugh the offices, in the feur secieties, But the American Mining
Congress demanded more of their time and many were lawyers. I think
it was a majer tragedy.

Why?

Well, because of what has happened. The Mining Seciety has an
office way out in the woeds south of Denver. The Seciety of
Petroleum Engineers, PE, has it in Dallas. The metallurgists are
net in New Yerk any mere. There's just a small AIME headquarters in
New Yeork new. The president, the executive secretary of the AIME, is
a secondary figure. He's net like the executive secretaries had
been up te that time.

In your day the societies alse had their headquarters in New York?

Yes. SPE was the first ene teo ge out. The metallurgical seciety,
the mining seciety, and the--

Petroleum?

Petroleum was in Dallas. They went out before I was president. The
rest of them were all-—-

And SME and the Metallurgical Seciety were beth still in New York?

Yes. Well, I mey be wrong. Since I've retired I've been so busy
I've never had much time te worry abeut it. 1I've been to the
meetings. Of course I de geo to the meetings. I have been until I
served in the church and ceuldn't go te them. I went te the meeting
in February 1987 in Denver. We always have & past presidents
meeting, Mr. Heever used teo come to that when it was in New York.
We don't go te New Yeork very often any more. The past presidents
have ne autherity. We aren't an official part of the AIME, but they
always have a luncheon for us, er a breakfast, in which we discuss
what's going on and we meake certain suggestions te the new president
ceming in, and the new officers, how they should handle problems.
They normally bring them te discuss befere that group. It deesn't
de yeu any good te vote because you don't have any autherity.

The societies, they hang tegether. Hewever, we, the past
presidents, have always pressured them, to realize that their main
strength lies in the AIME. It has the basic legal autherity. Now
they've got separate corperatiens feor their secieties. They are
operated by their beards frem where they are. But a large part of
the money that cemes to them outside of their own dues comes from
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the endowments in the AIME. I have always argued that it's
extraordinarily impertant fer them te keep that because then they
speak with & much leuder veice.

Four tegether.

Yes, the four of them. The Mining Seciety, the Metallurgical
Seciety, the Petroleum Seciety, and the Iren and Steel Seciety. But
when they go off and have their meetings like that at different
times separately—feor instance, we would ge to the AIME proper
meeting and there would be very few petroleum peeple. We're getting
an awful leng way from the eoriginal AIME.

Ruth Beyd's Responsibilities

Is there anything you weould like te say at this peint abeut hew
Ruth's life was changing along with yours?

Well, Ruth had feur children. Until Brown came aleng she taught
schoeol, too.

Did she ever go up te Michigan with yeu?

Oh yes. One time when, this must have been a year after I had been
president. I toek my secretary Jean Arre with me because she had
just barely gotten settled and I wanted her to meet all the peeople
so she could deal with them at that time. I don't think I mentiened
that Ruth was ceming tee. They were great friends. Beth eof them
ran me. [laughs] I didn't have a chance.

The tongues began to wag. Here I was bringing my secretary up
when I came and visited White Pine and shewing her off and se ferth.
Then, of course, when Ruth shews up, and where she gees, Jean gees
too, the chatter died very quickly.

Remember we had been married between feur and five years befere
Brown came along, We were married in 1932, She was a devoted
mother. Their educatien, welfare, and my welfare, she dedicated her
whele life to all of us., But by the time we had been in Greenwich,
Hudsen was still in grammar scheeol, Deug was just in high scheel,
and the other twe were in cellege. Se she was coming te the end of
supervising and raising children.

I was cencerned abeut that. Teo me that's the worst break fer
women is when they've deveted their whele life and cencentrated on
doing that, and suddenly they're without it. That's when I kept nc=
nagging her, but suggesting that she take a mere active part in
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WAAIME. I think that's what helped that break. We entertained net
a great deal, but fairly cemmenly. We always had help in the house
and we had this great big heuse on New Year's Eve.

I wender if you did a let of business entertaining?

No, not a let. I wasn't a very geed entertainer. I wasen't really
in the business where--we had twe salesmen to sell about
$100,000,000 worth of cepper. Whe did I have te sell te?

#

You were talking about my wife's activities, She had this
heusehoeld to run. We had a gardener and a maid whe lived eut in the
garden and toek care of the garden and did the cleaning ef the
house. They lived on the grounde and we had a live-in ceek er maid.
One of them was a weman whe had been a nun, a French-Canadian, Since
beth Ruthie and I spoke French we had ne trouble getting along with
her. But she passed en, unfortunately. We had trouble keeping help.

I think you started te say that yeu had a New Year's Eve party.

All the time we were there in Greenwich we had a New Year's Eve
party. That means fourteen years. We would invite the mining
community whe could come. Some people would come from New Yerk.
For instance, Mike Haider, whe had been president of AIME and alse
chairman of the beard of Exxen, and his wife came. We had plenty of
roem for people te sleep there, se they would ceme and stay
evernight and ge back te New York in the merning er the next day.
But moest peeple dreve frem Scarsdale and Greenwich and up in the
country in New Canaan and places like that. There were snew storms
abeut that time of year. We weuld have eighty or ninety people
there for New Year's Eve. We weould serve them dinner, except of
course we couldn't get them areund a table. It was a big heuse.

She would entertain at lunch many times. She had the WAAIMEs
in there. But she kept pretty busy even there. But I began te see
her leosing interest, and that's when I got her te take an interest
in the WAAIME, She was elected president fer 1969 and re-elected in
1971. But by the time she finished that then she was beginning te
show some gigns of poer health. She died almest after the nine
years we were in Washingten. The first year or twe she felt very
unhappy abeut it. Then the next few years she was busy and enjeyed
Washingten. She had the deg and she would go walking up and dewn
the Poteomac. We lived acress the street frem the Kennedy Center,
and we had seasen tickete te the epera and te the plays and te the
concerts. We would be there at least once a week, maybe more often.
Then we had the Cosmoes Club, and she would rather go there than she
would ge out to some fancy restaurant. We had a lot of friends
there we had meals with. If we entertained much we would do it
right there.
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Did yeu have to entertain within the cempany, Kennecott?

Ne. I never had te do any entertaining at Kennecett because I
wasn't invelved in the affairs with other cempanies.

And then at Cepper Range?

At Copper Range there was no need te. We had parties for the
directors when we had an annual meeting or when they weoeuld come to
town. But what you're saying, I really wasn't an executive whe had
te do a lot of entertaining, I didn't miss it a bit.

Ne. I was thinking of it fer Ruth's rele, that she didn't have teo
de that.

Neo, she didn't. Well, a certain ameunt, but thsat was usually cleose
friends. But she knew hew to entertain with grace.

It makes a difference when you're not selling semething, deesn't it?

Yes. I suppese my social connectiens were largely through the AIME
and the Mining Congress, because after I became president eof Copper
Range it wasn't leng after that I was on the beards of the Copper
Research Association, and the International Copper Development
Asseciation. We had those conventions and I would meet all my
customers there. I did have a membership in the Rockefeller Center
Club where I could always entertain people for lunch, and in the
Mining Club, which is net very far away either. We could walk ever
to the Mining Club, after we put in an uptown mining club.

Travels and Foreign Politics
Did you do a great deal of traveling? You haven't mentioned that.
For Kennecett you must have traveled to Chile?

Yes, I traveled to Chile. I traveled te Surinam. I traveled all
over the country, Canada, Alaska.

You mentioned that you speak French. You don't speak Spanish?
I don't even speak English clearly.

Oh, yes, yeu do.

[laughs]

A funny accent, but-- [lsughs]
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I don't speak it., I've had French, German, Greek, and Latin in
schoel in England, and I never learned really teo speak it. My
father was fluent in all the languages he had te deal with, Arabian,
Swahili, French, er German, and se ferth. But I had te be able te
read scientific German te get my deocter's degree, and French. With
all that backgreund it wasn't entirely tee difficult te get by these
examinations, but I never had much chance te practice. Even when 1
was in Germany and France everybedy wants te speak English,

I was trying te think what the pelitical situatieon was. Did yeu get
invelved——this is geing back te Kennecott new, but did yeu get
invelved in any pelitical——?

Natienal pelitical?

Kennecott in Seuth America

Yes. Did you have to meet with Chilean officials?
Ne.
Or Surinam?

I did when I was in prespecting. Yes, I see what you mean. We
decided that we might better get inte the bauxite business. The
president kept me eut of the geld business. But we made seme
exploration werk contracts in Surinam, and I went down there and had
to deal with all the efficials. I have some stuff that they gave me
on eccasien. They asked me particularly abeut building a dam. They
had a let of water flewing through Surinam and they wanted to build
a dam. I said, "Well, that's fine te build a dam."™ But they
weren't sure where they ceuld sell their power.

I said, "You provide power and the companies will come te yow"
We originally thought that the Benneville Power Administration was a
wvaste of money from the taxpayer's peint of view, that they would
never be able te sell all their pewer. Well, it wasn't leng before
they didn't have enough pewer te supply the need and demand. Energy
is a seurce that is an attractive business almest anywhere, although
Kaiser failed in that in the Conge. They built an enermeus dam,
pewer plant en the mouth of the Cenge, and I think I saw a picture
the other day in the movies, television, that it's virtually shut
down. They apparently have net made it ge.

Because of lack of demand?

I imagine se. I don't know. All I saw was this. I haven't loeoked
inte it and seen.
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I suppese the pelitical situatien has—-

That has semething te do with it.

Did you develep the bauxite property in Surinam?
Ne.

It was turned down alse?

Well, in the first place, this was ene of the things I couldn't get
Kennecott to get me inte.

Ceuldn't get Kennecett excited about it?

Then we were in net enly Surinam but we were in British Guiana. I
was there. I went down te Chile of course. But I didn't deal with
the government very much

Do they have any of those things any mere?

In the new setup inside Standard Oil or British Petreleum they have
retained enly Bingham Canyen. Their properties in Chile were

expropriated in the 1970s. That was lest befeore they went over te
the Standard 0il Company.

The State of the Copper Industry

In your Newcomen Seciety speech, given in Detreit en April 16, 1970,
you were very eupheric abeut the future of cepper mining in the
United States. It hasn't quite happened that way. What has
happened? .

What has happened to the copper industry is several things, and nene
ef them any eof us really realized or did anything abeut. In the
first place, the Marshall Plan imvolved in helping ether countries
in getting back en their feet., And so places like Chile, the
Belgian Conge, which is new Zaire, Rhedesia, these peeple had needed
financial help—and particularly Chile and Peru. Se we helped
finance them. Our meney went doewn threugh the various lending
agencies in these countries te build these copper plants.
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Competition frem Secialized Countries

In the first place, our grades were geing dewn because we were
getting te lower and lewer grade ores while these of higher grade
vere undeveloped. But our technelegy was still the best in the
world. We ceuld mine much cheaper than they could per ten of ore.
What that meant wes that these ceuntries then built up these
industries, and they were net influenced by supply and demand. They
vere all more or less gocialized countries. The people whe worked
in the mines weren't geing to be laid off because the operating
bedies pelitically ceuldn't take it. The result was they weould keep
on mining and abserb the less if they couldn't sell their cepper, seo
the world price would ge dewn, under the selling, That's a massive
emount. It took the prices down te what, sixty te seventy cents per
peund. It was up te $1.30 at one peint.

A Fight with President Lynden Jehnsen over the Price of Copper

I haven't teld you abeut my fight with Lynden Johnsen, have I?
No.

Well, when I was with Copper Range, Lynden Johnson was trying te
keep the price of copper dewn, the price of steel dewn, in the
mistaken belief that holding cemmedity prices dewn, they would
control inflatien. They jawbened the industry. It get to the peint
where we couldn't make any meney when the price got belew & certain
figure. I can't remember the exact figure now because it would
chenge all the time. Price fixing ef this nature has an inflatienary
impact as people in need of a commedity would use more if they could
get it. He wanted te held us dewn, but he had ne legal authority te
stop us from following the natural precese of eupply and demand.

So one day I went dewn to see a friend of mine wheo was the
secretary of commerce at this time. I teld him abeut this and I
said, ™We're going te have to raise the price."

He said, "Well, I've got somebody whe might be interested inm
talking te you."

So he sent me over to the White House and I sat down with the
three economic ceunselors. They jawboned me and said that I
couldn't raise the price. I said, "™New look, I can sell my cepper
ever in Eurepe for seventy cents and yeu're making me sell it here
for thirty-twe cents," or whatever the figure was. About that
difference. "So I've got to raise the price of cepper.”
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"Well, you can't de it."

™ell, you haven't got any legal autherity te keep me from
raising the price, have you?"™ They wouldn't answer that question.
Then the next thing I kneow is the secretary of treasury, Joseph
Fowler, calls me. He wanted to talk about the sandwich ceins. De
you remember when they came out? About that time.

Yes.

I said, "Joe, have you got enough of those in your peckets, because
you know there's a law called Gresham's law that bad meney chases
good money out of circulatien"

He got kind of angry at me, and then I said, "Think about it
now, because if you haven't got stocked up enough of this, then
you're going find all the dimes and all the quarters disappearing
off the market and there won't be any to run the slet machines or
anything. The people will sell them for silver, not fer copper."

Anyway, he put it off fer six menths, and by that time we in
Copper Range were making the sandwiches. We would get the nickel
that goes in the middle and we would put the twe plates of cepper on
each side and them roll them out te make those sandwiches frem which
the coins were stamped.

He saw he wasn't going teo get anywhere with me, so next thing I
knew the secretary of interior, Stewart Udall, called me up. He
said, '"Jim, I understand you want to raise the price of cepper?"

I said, "Yes, I de."

That was Stu——his brether is a congressman frem Arizena--Mo
Udall. He said, "I wish--"

This is the third cabinet member you've spoken te new. Secretary of
commerce, secretary of treasury, secretary of interier.

And the council of econemic advisers. Didn't I get anybody else? I
guess that's enough.

So he said, "Well, I wish you would come down and talk te me."
I said, "I'd be delighted."

He said, "We work Saturdays."

I said, "Well, I work Saturdays." Se I called up my Saturday,

golf date. I said I would call off the golf date and went down to
see him. Here we went down to these beautiful offices Ickes had
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built inte the Interier Building., When Krug was secretary he had a
little office about as big as this ene where he worked from.

Anyway, I went down there, and whe dees Stu have but the three
members of the Council of Ecenomic Advisers. I said, "I know yeur
stery. I've been areund here. I've been a bureaucrat. I knew what
you're up against. But what de I do? I can't make any meney at
thirty-twe cents. I can't keep this cempany tegether. I've geot teo
fire them all and lay them off. You have ne legal autherity te tell
me anything, but I'll let you knew befere I raise the price. It's
my respensibility."

Of course, Lyndon Jehnsen had said, ™No," for increase in
prices of steel and copper.

Se I went back and theught about it fer a weekend. I sent my
gales manager down te Washington. I said, "Yeu go down ever teo the
White House and you tell them that I am geoing teo raise the price
this ameunt.” Two cents a peund I think it was. "As seen as you
know you've gotten the message acress, call me up and I'll put the
cable out.” That's how you raise the price. You just tell
everybody through the press what your selling price is on a given
date.

What were the other companies doing?

They were still there. Only one followed me. Inspiratien Cepper in
Arizona, It was one of the smaller companies, and he follewed us,

Legally could you talk te any other——

No, ne, you wouldn't dare talk about price. It was all on my own.
I didn't have to go up and say, "If I'm going te raise the price,
you're geing te--." All Kennecett, Phelps Dedge, AS&R, and se
forth, Newment, they &all did what the president said and held the
price. -

They were all under the same pressures that you were under of
course.

Incidentally I had a meeting oen Monday in British Celumbia. Walker
Cigler and I were going up to leek at the lumber operations teo see
what we ought te de up in Michigan, The telephone begins te ring in
my house in Greenwich, and Hudson was the enly one home. He was
twenty at that time. "Is Dr. Beyd there?"

"No, he's not here."

"here can we £ind him?"

He said, "I don't know."
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"He's told you where he was geing eut of tewn" They called him
three times and he finally said, ™ew leok yeu're harassing me. If
you call me again I'll call the pelice." [laughs] Anyway, we went
on and we charged them——fer twe or three menths I was getting tweo '
cents 8 pound more cepper than all my cempetitors.

Did they register their unhappiness?
No, ne. I was a hereo.
Oh, you were?

Oh sure. They didn't have the nexrve teo do it. Well, hew much--was
I being disleyal by deing what the president asked me not te do when
I knew, and I'm sure his econemic advisers knew as well as I did,
that this would preduce just exactly the oppesite result from what
they wanted? Because what is it deing? It was encouraging people
to use ceopper for things where it was net needed because they could
get cheaper copper than it was cesting te preduce it with the proper
amount of profit. Yeu do that and what you do, yeu interfere with
the market. The result is that rather than keeping the price eof
copper down you're getting it higher. You're net getting the causes
for the inhibitien of prices geing up, which is reduced consumption.
If you're going te consume more than they're producing new, or going
te be proeduced at that rate, you're just causing a greater
inflatien. I never could make these characters understand that.

Well, later on after they had passed this law asbout access to
government informatien, some lawyers called me up and said, "Will
you come and testify in a lawsuit?" Someene was suing someone else
and you had to have this price of cepper invelvement. They had
gotten access to the president's files from the White House, and Joe
Califano——you remember Califano?

Yes.

He had been the president's assistant. He was telling Lynden
Johnson every day what I was deing. Then one of these memerandums
was figuring eut what kind of punishment te give us. They were
going te cut off our expert licenses. Ceopper was still under
allocatioen because it was just beyend the end of the Korean War and
alleocations were still going on. They were going to cut eoff our
right te prierities teo get machinery and equipment for the mine.
All these things they were going to do te us. I didn't knew how
serious this was. But they realized of course that they would
really stir up & hornet's nest., These twe small companies were that
impertant in the field. We, Inspiration Copper and Copper Range,
enly produced 10 percent of the cepper.



Beyd:

Swent:

Boyd:

Swent:

Beoyd:

Svent:

Beyd:

Swent:

Beyd:

Swent:

Boyd:

189

Se I think they just ignered it, altheugh the chairman ef the
econemic ceunselors put eut a blurb telling what an unpatrietic
citizen I was and se ferth. And that we had plenty of meney. I
could keep the company geing, But it was the wreng thing te de
and—anyway, 1 became a here.

How did laber feel about this?

I den't knew. I den't have any way ef measuring that. I never
heard anything frem laber. They never objected te it.

I see. I should think it weuld be te their ul timate benefit alse.

Well, it would be. I den't think they would ever raise a fuss abeut
it. The price of cepper since then has gone up te $1.25 a peund.
It's gene back new te sixty [cents a peund]., And yeu can't preduce
copper at sixty teday. Nebedy in this ceuntry can unless they
produce by-products. Except pessibly Kennecett at Bingham, because
Bingham has the molybdenum, silver, and geld as by-preducts of
copper. There are two or three other rare metals in there which
they, because of the vast velume of reck they mine, these by-
preducts are impertant, and they sell for large prices.

I was geing to say, yeu had sgilver in your Copper Range ore.

We produced approximately a millien ounces of silver a year. 1In
those days we got ninety cents an ounce for it.

Se that helped you, toe?

Yes, a little bit. Of ceurse today that ninety cents, eor $900,000,
would be $5,000,000, feur and a half million, semething like that.
It would meke a lot of difference. That's what helped Kennecott
because they've get silver preoductien there. They've goet melybdenum
productien, and these other metels which are new selling fer much
higher prices. Seo Joklik thinks he.can—he's spun eff the old
Kennecott preoperties. Phelps Dodge has taken en Chine frem Arizena,
because one of their eperations was running out of ore. I den't
knew whe's taken ever Nevada, if they're going te de anything with
that. Ray Mines, I think they've sold that to American Smelting and
Refining Company.

Is White Pine completely clesed dewn?

No. After I left, Chet Ensign became the president.
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Rejecting a Merger with AMAX

AMAX was after us all thie time to merge. I fought it off. I
prebably made a great mistake for my stockhelders. That was
prebably the greatest mistake I made. Because they didn't have
domestic copper preductien, and they wanted to beceme the department
stere for metal. Ian MacGreger was the chairman in these days. I
had leng conversations with him. I figured he was trying te steal
the company frem us.

Well, it turned eout that frem my personal peint eof view and
from the Copper Range steckholder peint of view it would have been a
geod deal. Because that price would have been eneugh te give them
more per share of stock than they could have seld it [for eon the
market]. And they would have taken me on as a senior executive. I~
knew the quarrels that went on inside that cempany. I wasn't
anxieus te do it. But I fought it off. I think one of the reasens
I didn't--the beard was all fer it. But I den't think the Justice
Department [would have] ever allowed it te ge through anywsy. It
wasg just a let of werk which they, I'm pretty sure, would have
stepped the merger.

Because of menopely consideratieons?

Yes. Anti-trust, actually. But their lawyers theught they could
get away with it, could do it. And they had pretty powerful
lawyers. I teld MacGregor, "I'm net geing te stand here and watch
you steal this cempany from me." He laughed at me. That was befere
he went over to England, He ran the steel industry for a while for
Prime Minister Thatcher, and then she got him te go on the coal
board and run the ceal beard.

He certainly went threugh a terrible time there last year, didn't
he? He must be a British citizen.

Yes, he was when he was ever here. I don't know. But someeone told
me he took out citizenship, but I den't know. Anyway, if he's a
citizen, can he take held of & knighthood frem the British
govermment ?

If he's an American citizen?

Yes.

I don't knew.

I don't think he can.

Maybe net.
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Did your laber situatien at White Pine have anything te do with its
clesing? I knew some of the mines up there in Michigan were closed
because of laber treubles.

We had several strikes.

But the closing a few years ago, when they cleosed dewn for geed.
Oh, you mean just recently?

Yes.

It was the price of copper that clesed them down.

Just the price of copper?

That's why you wanted to ask the question. Chet Ensign negotiated a
takeover by the Louisiana Land and Expleration Company fer Copper
Range, then went with AMAX. This man, whe ig &8 Colorade School of
Mines graduate and an 0ld friend of mine, he used to be in New

Jersey Zinc when I was en the beard of New Jersey Zinc, His name
was Russell Woed.

Chairman of the Beard

We haven't getten you leaving Cepper Range yet, but did you ge ente
the board then? Did you keep any cennectien with the cempany?

I stayed on the beard until I was appeinted the executive directer
of the National Commission of Materials Pelicy.

tH

I had to dispese of all those stocks, and had to resign frem all
beards and censulting jebs. What I had left I put inte & blind
trust in the bank. Furthermere, my salaries for being on these
beards ceased. Peeple den't realize what people give up to work fer
the government.

You've done that several times.

When I went te weork for the Bureau of Mines I didn't have anything
te give up, except my partnership with Ben Parker, wheo was president
of the Colorade Scheel of Mines. We had an operating partnership.

I did give that up.

When I went te the Bureau of Mines I didn't have anything,
That wasn't any financial burden. It wasn't any financial gain
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Beoyd: either. They only paid me $9,000-$10,000 a year te be the directer
of the Bureau of Mines. It got clear up te $14,000 before I quit.
Me and J. Edgar Hoover, we got our salaries raised tegether, clear
up te $14,000. Teday I think they pay the directer $65,000,
something like that.

Swent: Hew long were you president of Copper Range?
Boyd: I went in the first eof May, 1960, and left that same time in 1971.

Eleven years, The last year I was chairman of the board, net the
chief executive officer. Chet was then.

Acquaintance with U.S. Presidents

Swvent: So you were dealing with yet anether president new. Did yeu ever
meet Lynden Johnson? Did yeu knew him?

Beyd: I worked with LBJ when he was a senator. When I was the directer of
the Bureau of Mines he was still a senater. Not often, but I
appeared before his committee in the Senate. He was working on
steckpiling and se ferth, and I weuld ge and talk abeout it.

Ssent: When he was president did you still--?

Beyd: I never saw him when he was president. I just dealt threugh the
press and his asseciates.

Swent: And ef course, John L. Lewies was long since gone by the time you
were with Copper Range. You wouldn't have been dealing with him
anyway. It was I. W. Abel that you were dealing with at Copper Range?

Beyd: That's right. Abel was the president of the Steel Weorkers, and we
had the steel workers' unioen. I dealt with President Ford when he
was leader of the House frem Michigan.

Swent: Yeou would have knewn him frem Michigan?

Beyd: Yes, but I never had anything te de with him when he was president.

Swent: Did yeu knew Nixen at all?

Beyd: Well, I met him casually but I didn't really knew him. I talked
more often te Feord.

Swent: You've knewn an awful let of presidents.



James Boyd, pictured with sons, receives the Copper Man of the Year award.
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Yes. There was Hoever and Truman. I knew them quite well. I knew
him well enough se he would speak te me when I came inte a reem with
him. And Ferd, and Eisenhewer of course I knew, although I never
actually went in the White House to talk with him. Several of my
friends, when issues came up in dealing with the mining industry, my
Democratic friends would talk te Eisenhewer te give me autherity.
And he knew me anyway. I den't knew hew well he knew me. Nixen I
met casually. I've never met "the gipper."

Reagan., Kennedy, did you know Kennedy at all?

Ne. I had neo reasen to ever be in contact with him. I've never
known any of the presidents intimately. I've known Heoover more than
any of them.

You must have felt rather clese to Eisenhewer because of your army
associatien?

Well, yes, but Truman stuck teo me pretty well. We went threugh
ageny together, that period of two years when I was without salary.
Or eighteen months witheut salary, but he had te give me a new
appointment--he had te sign his name te my appeintment four times.
Every time the Cengress would ge out of session they had te give me
8 new appeintment.

Further Discussieon of Mining Equipment

Se, have we covered Copper Range pretty well? Oh, I wanted te ask
aboeut the diesel equipment.

You're ceming back te the Bureau of Mines.

You mentiened lengwall machines, tee, and perhaps yeou sheould
elaborate on that a bit.

When I was with the Bureau of Mines, we had a leng fight, We
approved the use of diesel engines underground as long as they were
scrubbed properly. Before anybedy ceuld put a diesel engine
underground, they had te get the appreoval of the structure of that
machine with the Bureau of Mines, as they did with anything that
would spark, or whatever el:se would cause explesions underground.

Was yeur main concern with safety underground?
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The Bureau ef Mines was primarily, and had enly autherity te enter
mines te study accidents, but net te clese a mine--the states had
their ewn autherity te enforce safety regulatiens until leng after I
left the bureau. I kept it frem happening as leng as I was there,
and then it wasn't until eventually, during the Carter
administration, when they turned the safety work ever to the labor
department. They gave in to that pressure frem laber. Laber always
wanted the federal autherity se they ceuld use that as a pressure in
their negotiatiens.

But you were net cencerned at this peint with exhaust frem the
diesel?

No. The diesel engine we appreved when I was directer of the
[Bureau of] Mines, had scrubbers on it which remeoved any bad gases.

But your cencern was fire hazards mere than respiratery hazards?

The whele safety of the mining. Dust, explesiens, accidents falling
down mines, anything that endangers a man's life we would deal with.
We had recemmendations this thick, which we put out. They had ne
federal pewer behind them. The states weuld take these, adept these
as regulations, and enferce them in the states. But seme of the
states get a little lazy about it, and they didn't stand up te the
politicians. I teld you that story about Scett Lucas, the senater
from Illineis.

Yes.

There's an example of what could be done. But I had te be teugh,
and even tough with a semater. I mean, I didn't care whether I get
fired or net; I had a jeb te de. I very rarely get any pressure.
Any time that any cengressman or senater called oen me I was ready te
show them why I did what I did, and they rarely pressed it.

You intreduced the diesel machines then?

No, so the Bureau of Mines approved the diesel as medified te the
bureau's recommendations for use undergreund. The ceal miners stuck
by their prepesitien, and they fought it leng after we did this.

But when it went inte Copper Range, we had te have diesel engines.
We couldn't have done this without diesel engines. That was dene
after the bureau appreved of diesel engines undergreund.

Semetimes it would smell. There was an oder from a diesel
engine. But if yeur ventilatien is right, there's ne real danger.
We never had any cempensation awarded arising frem inhalatien of
smoke frem diesel engines.

And this did increase your productivity?
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Yes. We couldn't have dene witheut it. Yeu had te have these big
machines te pick up the reck, lead it inte the shuttle cars. The
shuttle cars would take it te underground crushers, break up the big
rocks and put the ore on the belts te go-—these belts were several
miles leng to take it up te the mill.

You alse used seme innevative lengwall machines?

Well, we tried lengwall, We experimented with it. We got the
machines frem Germany, and they actually never adopted it as a
mining methed there. But then we came aleng with the idea that if
we planned our mining well enough se we could extract virtually all
the ore and allew the back te cellapse, the roef, you didn't need
longwall mining, Yeu ceuld mine it in the regular way. We mined it
by drilling tunnels, blasting tunnels, picking up the rock with
self-loading shuttle cars, and moving it onte belts te take it up te
the surface. That was the mining precess.

Then you alse used some other kind ef cenveyer.

Oh, then I get the Dasheveyor. This was a system that if you go te
Atlanta, te Dallas—Fort Worth, te the airpert up at Tacema,
Washingten, the Seattle-Tacema airpert, yoeu can ride en trains that
run themselves. No driver en them. We figured we ceuld save a lot
by designing an autematic system where the rock would be taken up by
railroad or a system of that kind, rather on these belts, which are
hard to meove areund. A railroad track is easier to meve than these
belts were. So we went aleng with the Dasheveyor Company, and we
actually put up the meney te build a sample.

But we never could make the electrenics werk reliably. And the
top Westinghouse electronics engineer came teo work for Dasheveyor to
selve it, but they never really did. This company which we had an
interest in would have put into the Dallas-Fert Worth airpert,
because the Dallas mayeor and I had beceme friends in the Academy of
Engineering, I went dewn teo see him, and be wanted us to de it.

But he got run ever by the politics in Dallas and the city get
somebody else te de it. They had a terrible time starting it out.

The mayor toek me aroeund with him one day and he teook me out to
the airpert. He had an office out there because he was interested
in the development of that airpert. He teook me out and intreduced
me to it, His name was Eric Johnson. He was one of the founders of
the Texas Instruments Company. And Cecil Green was ene of his
partners. They were beoth good friends of mine.

So you almost got inte the business of meving peeople and luggage
instead of copper, or in additien te copper?
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Yes, we tried. Well, Admiral Radford was ence chairman ef the
jointe chiefs of staff. He came out of retirement and waa en the
beard ef the Dasheveyer Cempany. He was a friend eof Stan Dashew's.
So I get te know him quite well. He was the ene that waa pressing
Stan to get inte the peeple meving business. We didn't rew, but we
did eppese each ether en the beoard. Because I wasa putting Cepper
Range meney up to de this thing and I felt that we eught te get
priority. Well, it wasn't dene when I retired. They liquidated it
and used all the steel we had building these rails and thingsg fer
props in the mine, where they were needed.

Se that one didn't werk teoe well?

Ne. But I think prebably our greatest accomplishment there from the
mining peint of view was the design ef these vehicles we used
undergreund. When we went to Las Vegas, [to the American Mining
Congress equipment shew, Octeber 1986] I was amazed te see hew many
underground mining machines today are designed with that articulated
structure. That was designed at White Pine. We get the company te
make them up in the Nerthwest somewhere, and they're merged inte a
bigger cempany. g

What cempany was it? Do you knew? An American cempany?

[It wag] an American company. It was & shert name, West, or West-
gomething. I den't knew how I'd even find that name.

Well, I was asking if it wae American becgsuse these exhibits that
impregsed me se were mostly German. I suppese you had semething te
do with them toe.

Well, the only time we dealt with the Germans was te get the
equipment te experiment with lengwall mining.

I just mean when yeu helped their industry te get started af ter the
war. Leek where they've gone now. They've really done well.

Well, they work harder than we do, you knew.
Maybe that's it.

Yes. And they're very good businessmen. When I wag in Germany I
went down te visit the Bergen Bergschule, the mining scheel, in
Bergen in the Ruhr. All the students were dressed in uniferm. They
were usually feremen or something like that that had te ceme back
and get retrained. They gaw me coming in my uniferm and they would
[neise of standing at attentien]-—everybedy steed up at attentien
until I gat down. I weuld listen to them lecturing in German,

These students would answer just like a rapid fired machine gun.
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When you were with Copper Range did you have any cennectien with the
Michigan Scheel of Mines?

Oh yes. In the first place, I gave a commencement address up there,
I sav a lot of them. We geot seme of our staff frem the Michigan
[Schoel of] Mines. The president in my day was a clese friend of
mine. He was en eur beoard fer a while.

Was there any cress-influence between the university and the
companies in the sense of prometing research or designing
curriculum, influencing curriculum, anything like that?

I suppese there was, but it wasn't any erganized arrangement.
Did they come te you asking for meney?

No. We had a pelicy against making centributiens of that type at
that time because we were not very wealthy, as you can see. We had
the same problem as Kennecott.

But you did prebably hire mestly people frem the scheol of mines?

No, net mestly, but they got more than their share. They weuld
always come to us. Beginning that they lived there, they would like
to stay there. I don't knew why anyone would have stayed in
northern Michigan with the long winters they had, but they seemed
te.

You retired then because-—?

I had made it clear that I was going to retire in 1965, se the
people down there knew that there would be an advancement and they
could be working fer it. It waa essential. When I got te be sixty-
five, the company that had hired me, we had them loeking, advising
us on whe would be next. They weren't happy with Chet Ensign. They
didn't think he had enough experience. Se we brought him inte New
York to be the vice-president. Then I went off around the world, I
wanted te see whether or net we should be in Australis. It was a
year after I was president ef AIME. They invited me to come dewn
and respond fer the visitors te their Australasian Institute of
Mines and Metallurgy meeting in Melbeurne.

Had yeu been back te Auatralia before?

No. That was the first time I had been back. I've been back twice
since then, but that was the first time I was back. We decided that
to get there, we would go areund the world. We stopped in Lenden
and saw my cousin's wife the next time with Clemmie. She died
within six months after we left there, se I have no more relatives
left in England. Then we flew down to Nairebi in Kenya, then on te
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Johannesberg, and I talked with peeple there, and went over to see
the copper mines there. Then we went over te Australia and we went
up te see the iron mines and se on.

Then I went dewn te Melbeurne fer this meeting and had te make
a speech. We were in winter and in summer. I allowed Ruth enly ene
bag, and her train case. She did a geod job ef getting the kind ef
dresses, including evening dresses, which weuld stand it. She had a
white ribbeon dress that she could wear at night er in traveling
witheut any trouble.

Then we went up te Fiji and saw the gold mines there. I had
met the manager, and he flew me across the islands. Then we went te
Henelulu, and then acress. It was during that time that the price
of copper just fell apart. Chet was running the cempany. I didn't
knew a thing about it, until an acquaintance mentiened it te me in
Melbourne. I was gene for about a menth.

What year was this?
This had te be 1970. I think yeu've got mest of that new. By this

time Chet Ensign had been well enough aleng to take the cempany
ever.
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XI POST-RETIREMENT, 1971-1987

Se then you were looking around for semething new teo de?

Well, I was going to retire. Ruth wanted te travel. But I never
could get her to commit herself. I said, ™New you're going be
retired. What de you want te de?"

She said, "I want te do what you want te de."
I said, well, now I'm a member of the Academy of Engineering.
The interesting place to be would be Washingten, D.G, where I can

take part in the academy's business and there would be seme
interesting things to deo, and then we can travel around from there.

The National Academy of Engineering

What sert of things dees the academy do?

It's a very big operatien. The Academy of Sciences was established
by Linceln te help mebilize the engineering and scientific
profession te fight the Civil War. The Congress autherized it as a
private corperatien, free from gevernment interference, to make
scientific studies. It sets up committees and they get the best
people on any particular question that's raised in the gevernment
about what we do about the subject, what are the truths, and se on

So they're advisors te the gevermment?

They're advisers te the government and any ether agencies that need
to know what is clesest to the truth, and these agencies pay for the
costs of the studies. The members of these committees den't get
paid. Rarely dees anyene turn dewn an invitation te serve, for it
means that he is recegnized in his field. They de that fer the
honor of doing it, except that their expenses are paid. Such
committees, however, need staff teo operate, arrange fer meetings,
and help the members with reperts in proper feorm.
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The academies formed the National Research Council. This is the
eperating arm for the committees of the National Academy ef
Sciences, the Natienal Academy ef Engineering, the Institute eof
Medicine. Its annual repert en activities takes 450 pages just te
list the names, objectives, and members ef the cemmittees and the
academies. And they have a staff eof abeut a thousand people.

There are commissions, beards, and werking cemmittees usually,
but net necessarily, cempesed of members of the academies, te guide
the directien of studies and to select the cemmittee members.
During the 19708 I gerved en three beards, chaired twe, and served
on several committees. I was pretty cheap help because I did neot
charge for shece leather getting te meetings in the District of
Columbia.

Which cemmittees were you invelved with?

Well, I was on three beards: the Minerals Advisery Beard; the
Natienal Materials Advisery Board, NMAB; and the Materials and
Energy Board, which with a little overlap lasted threughout that
decade. You are net permitted te serve en a beard fer mere than
three years, in order to keep the beards always fresh.

Then there are cemmittees that were established by the beards
te undertake the study fer something specific, ene of the Bureau ef
Mines, er the Defense Department, or somebedy else wanted te knew
something about. The beards or cemmissiens weould then select them.
For instance, the last ene I had they asked me te be chairman of the
committee on surface mining and reclamation. They knew we were
geing te have treuble.

So they selected a cemmittee for me. One man I refused te
take., I said, "You get anether chairman if yeu insist en having
him, "

They had en there the executive director eof the Sierra Club,
for example, and we had a lot of really fine experts on envirenment,
en mining metheds, en hydreleogical questiens, and all the things
that had te do with reclaiming the land after surface mining.

Se this really pulled in all of yeur interests, didn't it?

Well, the Congress asked for the study, and the president set up the
Council ef Envirenmental Quality to write the centract. It's
actually written directly by the Academy of Sciences. Then ene of
the beards, er ene ef the cemmissiens in the academies, selects the
members. I was selected te be the chairman. The NRC negotiated a
contract with the Council eof Envirenmental Quality, in this case at
the request ef Congress.
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James Boyd (seated at right), Executive Director of the National Commission
on Materials Policy, and Members of the Commission. 1972
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Se they went and testified befere the cengressional cemmittee. They
said, ™Whe's geing te be the chairman?"

They said, "James Beyd."

Two of the senaters said, "Well, we'll get a geod repert.”
Remember, I had been executive secretary of the Natienal Cemmissien
on Materials Pelicy which reperted te Cengress in 1975.

When I first went dewn te Washingten, I went dewn there te just
have semething interesting te de. We beught & couple of Watergate
apartments. We were across the street from the Kennedy Center. I
could go out and play gelf, and we could ge te travel where Ruth
wanted te go. I hadn't been there two weeks befere the secretary of
interier started loeoking for &8 chairman. The administration wanted
me to be chairman of that cemmissien. But pelitically they ceuldn't
stand that, and what they did was pick the president of one of the
big scrap treatment cempanies. The press came out and said that the
lousy commission was set up under a junk dealer., This was a very
fine man, Jerome Klaff. His company preduced alley steels from
carefully alleyed scrap.

Executive Directer, Natienal Commission on Materials Policy, 1971-1973

This was the Commission on Materials Policy?

That's right. I spent twe selid years ef the hardest years of my
life as executive director. Actually, the executive director runs
the daily operatien. It wasn't long before the chairman, whe was
the man I'm telling yeu about, established a fine relatienship. And
of course we became clese friends. But he left me te run it. When
he went dewn there and they said, ™Well, now yeu're geing to have
Jim Boyd as yeur executive directer,” he said, "New are you geing te
tell me I'm going te run this thing?" Then he realized he knew me.
I had been te one ef his scrap meetings. Then he changed his mind.
I never did anything of any importance witheout talking with him en
the phene, and he would ceme into Washingten frequently. He would
attend te the pelitical preblems while I attended te administratien.

Then I had to get staff. How de you build staff? There were
groups of people dewn in Washington that really think that they're
the tep of the world en commissien staffs, and they kind of make a
business of getting on staff. They began te peur in on me. But
then one day I was at the Cesmoes Club, and I needed semebedy on
ferest preducts. I asked a friend of mine who was there.
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He was the directeor of the Forest Service in the Agriculture
Department. He was directer when they got Smekey the Bear. So we
always called him Smekey the Bear. I said, "Whe de I get te come
and help me deo it?"

He said, ™Will I del"
I said, "Why ef course you'll de." I ceuldn't believe my ears.

He said, ™Well, I'm about to retire and I weuld like te finish
my career deing semething like this." And he did a splendid job.
His name is Edward Cliff. He wrote a separate report on ferest
products and mest of the recommendatiens in that repert were later
adopted.

Then I called Themas H. Miller, whe had retired and whe was my
deputy when I wasa director of the Bureau of Mines, and he had dene
seme consulting werk for the Mining Congreas when I was werking en
the safety committee. I called him up and I said, "Tem, I've get
this jeb te do. I can't de it without yeu., I'm not going te take
the job unless you come on the staff."

Se he came on as the assisgtant directer for departmental
affairs, being able te go and telk to varieus parts ef the
government, who would have any cencern with eur weork.

[Date of Interview: November 9, 1986] ##

I had kind of become one of the two or three people the Congress and
the gevernment depended upen for advice regarding national pelicy en
materials, I weuld frequently appear as a guest inside the
gevernment in interdepartmental meetings. They would invite me in
there at the end of the discussion while they were discussing a
questien between the State Department and the Interier Department
and se forth.

I had a lot eof friends in the academy en the staffs there. The
assistant secretary of the interioer fer minerals, Hellis Deole, had
been werking en getting a commissien going. The White House wasn't
at all anxious te have that cemmission.

Swent: Wheo was the president at that peint?

Boyd:

This was Nixen. But the Cohgress wanted it. They wanted to be
brought up te date. Remember, the last commissien on materials was
the Paley repert twenty-five years earlier. The Congress approved
the formation of a national commissien rather than an executive
cemmission. The White House had te find a way to get it staffed.
When you have a commission, it comes under the jurisdiction of seme
cemmittee of Cengress.
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That didn't werk eut, se they set up a commissgion. The president
hed te appeint a beard. The Interier Department wanted me as the
chairman, but they decided in the pelitical view that they weuld
have semebedy whe was in the business. They picked Jerome K. Klaff
as the chairman., I think I teld yeu this.

Whe is "they™?

It would have been the assistant secretary of the interier, Dole,
primarily.

Se they could hire a staff and appeint you witheut going threugh
Klaff?

I think they suggested te Mr. Klaff that he ought te take me. He
was feeling put upon, then he realized he did knew me, that maybe I
wasn't se bad after all. He later on admitted that maybe it was the
best thing that ever happened te him. I've been se much, gince the
beginning of the Second Weorld War, geing threugh as directer of
Bureau ef Mines, and being on cemmissions, presidential cemmissiens
or advisery cemmittees for the White House on what yeu did in an
atemic attack and things like this. I was frequently called down teo
meetings of that nature. They had ene committee within the
executive branch, an interdepartmental cemmittee, set up. I was
appointed by the secretary of cemmerce to sit on and te advise him
on that side of the committee. I actually sent Julian Feiss, whe
wae my assistant, down te spend seme time down there se he could de
all the leg werk for me.

That never occured to me that I was very impertant te this
business, but I did seem te get called up, and the people did seem
to pay attentioen te what I was saying.

Then Klaff agreed. Then it was between Klaff and me. The
commissien was established by the president. These people that I
shewed you the picture ef in there were the commissioners, and the
secretary of the interier, Rogers Merten, who was gick, se that Dele
represented him frequently; the secretary of commerce, Maurice
Stans, follewed by Pete Petersen, and finally Dent, whe finally
signed the report fer Commerce but never teoek an active part.
Througheut the work, Commerce was represented by Owens, who
practically served as a staff member.

Then the executive president of the Academy of Science, Fred
Seitz, was en this commissien. He by this time was the president ef
Rockefeller University in New Yerk. Then the great envirenmentalist
frem Indiana, Keith Caldwell of Indiana University. The retired
president of the Glass Bottle Blewers Unien--Minten--he was a pretty
intelligent guy. On the petreleum side, of course, was the chairman
of the beard ef the Pennzeil Company, Hugh Liedtke. He's still the
chief executive of Pennzeil.
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A couple of these peeple issued minerity reperts, didn't they?

Yes, that's right. That's always dene in these reperts. Anyway,
about this time I went eff te the hespital. I wasn't practicing my
Chrigtian Science, and I had a prestate eperatien. I think the
third day I was in the hespital after the eperatien I was on the
phone. The staff had been set up and I was supervising the work
from there. As seon as we got the recruitments geing they get their
work started.

Building a Staff

The assistant directers I had there were the ene that I teld yeu
about, was te de the ferest preoducts, Ed Cliff., Owens came from the
Commerce Department and was given time te work on the staff.
Agsistant director for the Bureau of Material Supplies. Despite
three secretaries who did not attend meetings, Owens represented
them all and was very helpful. Cosman fellowed George Watsen when
he left to beceme president of the Ferre—Alleoys Manufacturing
Asseciates.

Tom Miller. One of my clesest friends.
Directer for gevernment liaisen?

Yes, I gaid I wouldn't run the show unless he agreed to ceme
before.

That was a very impertant spet wasn't it?

Yes. He was very extraeordinarily useful. Miller and Cliff were two
experienced bureaucrats. I needed that kind ef experience, and they
knew how te de the infighting,

Clauser came in and he was busy deing twe other jebs, se he
could not really deo the editerial werk.

And then he died.

Yes.

He's still listed here as editer, hewever.

Well, he was the beginning editer. Alvin Knoerr was the editer wheo

really wrote the report. He had been the editer of the Engineering
and Mining Journal in New Yerk and he was a very peowerful writer en

this. The structure of this thing is due primarily te him. Of
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course, each section was the respensibility of the divisien
directors and finally the report had te have the appreval ef the
commission members. It was very well dene.

I was really impressed by hew clear and cencise it is.

All of these peeple of course helped write it, but the fellew whe
kept it going all the time was Alvin, Al we call him, Al Kneerr.
Eleaner Polleck was the assistant directer for public affairs. She
was a lady and a staunch Democrat, and envireommentalist, but she
never used the commission te further her prejudices, She was a very
good public relations persen, She handled the press. She took me
to lunch with fellows en the televisen the ether night, the public
atterney whe gets his name all over the place. He's all feor
seatbelts and airbags for automebiles. Yeu must know hig name.

Well, and Charles Ryan was another one that came in there. He
was an Irishman and he was a wild Indian, really, a bright fellew.
He didn't like what I was deing and he was undercutting me, I had
to finally cut him eut, and he knew what was happening there. It
was a preblem.

Was this a philesephical difference?

No, it was pretty fundamental. These were people that believed in
all these theories about far-out envirommental questions and things
like that. But we gave it serious consideration.

You were plunged right inte that, of course. Part of your charge
was to enhance the environment.

These other people in the professional staff were people that came
in and out, Gloria Adams was my secretary and she was very geod.
She went up en the Hill later when she left me. And se en. I den't
think you need to go inte that anymere. But this teek twe selid
years, teo do the wheole thing, and a budget eof $2,000,000.

You produced a preliminary repert I neticed, a year befere.

Oh yes, we preduced three preliminary reports. First we produced
"Towards a National Materials Pelicy"--"Basic Data and Issues,™ and
"World Perspective." And then "™ateriels, Energy, and the
Envirenment: the Need te Preduce, Conserve, and Protect.”
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Seminars at Universities

What connectien did yeu have with academic institutiona?

One of the interesting things we did was te set up ferums througheut
the country at different universities, like Stanferd, UCQLA, MIT,
Colorado Scheool of Mines, and Geergia Tech, and discuss the pelicy
questiens with them. We held a seminar in each of these
universities while we were beginning to see where we were geing teo
gather the information. We called up peeple in the Futures Seciety
and got them to talk, some of these real brains. They say they
can't predict what the future will be, but they can leoek at things
that were happening that will affect the--things can happen in the
future. It's a very big organizatien teday of people who do this.
We had seminars with them.

Then we had people whe came in in seme of their seminars, such
ag Link Gorden, whe I had weorked with during the war, and was later
president of Johns Hopkins University and our ambassador te Brazil.
Then we went ever to the Wilseon School of Fereign Studies, which is
& high-level think tank for leeking at pelicy questiens like this.
Some great people came inte that. A fellew who has been very well
known and had several cabinet pests--Elliet Richardsen.

I was wondering about yeur cheoice of Wharton te do this majer report
that came in here. Was this semething that they had already been
invelved in, or did you just think Wharten Scheel of Finance—-

No, no, we paid the Wharten Scheol, and we had Bill Malenbaum come
down and be with the staff and then ge back and write that report on
econemics, But we did a let of that.

How was the cheoice made te use Wharton for this?

At this time it appeared teo us that the program they established was
the best available to preject consumption of raw materials. It was
under Professor Wilfred Malenbaum. The study was entitled
"Materials Requirements in the U.S. and Abread in A.D. 2000."

Se it was semething they had already--

——already been doing, and then they brought it up fer eour purpese.
They wrote a report for us and we published it as a contribution te
our conclusion. There were a lot of things we published or we put
out, that served our objects, but did not necessarily back up eour
conclusions and ended up in the Commerce Department's library. If
it wasn't actually published in repert form, all theose things went
intoe the Commerce Department's technical library.
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I was particularly interested in the cennectien with the
universities. Heow did yeu cheese which universities te have
committees at, for example? Did they approach you?

No, ne, we appreached them. We picked the places that were expert
in these particular fields, and we get them spread ever the ceuntry.
In the East we went te MIT, in the South we went te the University
of Georgia Tech--in the central part we went to the Celerade Scheel
of Mines. Then in the far West we called en UCLA and Stanferd. We
would have meetings up in Tahoe. The Stanfeord meeting was held at
Lake Tahoe. And we had all those great people from the geelogy
department and the mining scheel of Stanferd, Charlie Park and
people like that. When we got down te UCLA, we had the dean there,
Chauncy Star, who later became the president ef the Electrical Power
Research Institute [EPRI]—his successer is a friend I werked with
later on in another cemmittee.

Then we would talk te staffs on the Hill. We would discuss
about peeople who had particular legislatien due. Perbix was an
interesting young German. I got him frem the steel industry. These
people had to hunt up the literature and things like that. Yeu'll
see his name in the repert.

I remember the name. I was just checking the spelling.

And then, of ceurse, we had Ed Cliff and so forth, and each of them
had their own sections to run.

The Loeng Range Issues Conference
You also had a majer cenference, I see, that was listed-——at least I
assume it was major——tewards the end.

Is that the one in Denver after the report was out? We hadn't met
with the press.

Long Range Issues Cenference.
That's the one I'm talking abeut.
That was up in Leng Island?

Yes, that's right. That's where the futures peeople came inte the
picture. And these were pretty pewerful people.

That was the Long Range Issues Conference?
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Yes. People had te think in these terms in erder te be able te see
what was geing to happen. They were always wreng, because the very
existence of their repert will make it wreng. Se you den't ge there
with the assumptien that they're going te predict semething., You ge
there [thinking] that these things can happen unless ether things
come inte effect that will change them.

What were some of the pressures that were on you from various
censtituencies?

We always had a preblem with the envirenmental issue. I've got
anether repoert that comes out I'll talk te yeu in a little while
about, There's an Academy of Science repert which I ran, That's
the Committe on Surface Mining and Reclamation. I've talked te you
about that. That was after this repert. But we were careful to get
environmental people en the committee so that we could be sure that
we were taking enviremmental questiens inteo censideratien. Because
you can't get raw material reseurces witheut deing seme damage to
the envirenment, and that had te be taken inte censideratien here.

Some of the staff were environmentalists. I had te centain
them. For instance, I went dewn to see Jerome Klaff. He had a
heuse dewn in Flerida and I went down to a meeting with him fer twe
or three days, and while I was gene I came back and Ed Cliff, and
Tom Miller, and other senior people were saying, "Well, we had a
Caine mutiny while you were gone." These youngsters were geing te
go up and say I was running this thing by myself.

I think I geot out of step because I listened te all ef them.
Then I said, "Remember, there's only one vete in this thing"

They teook this serieously, but of ceurse, everything they talked
about was a vote, but they all wanted their own way, particularly
that Irishman I was telling yeu abeut, Charles Ryan, wheo I really
loved. He had married a French girl, had five children, she had run
off and left him, and he was doing eur werk and raising these four
or five children besides. He later on went up te MIT te werk fer
Professer Forester and the great engineers up there that did
congservation work later on. I think he's eut at Stanferd new.

After all, I was the executive officer. We had a commissien te
work for, and I teek my orders from the cemmissien, not frem the
staff. That's where you're standing between. This wasn't easy.

Problems With the White House

In the meantime, the White House didn't want this repert. They
weren't the least bit interested. I sat next te Ehrlichman at lunch
one day and I coeuldn't even get him te talk about it. Then the eil
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peeple went te the White House and put in a paper inte the White
House one time. The chairman ef the Council ef Ecenemic Advisers
called me up and just gave me hely blazes. I said, "Well, I haven't
seen this repert. It's never been given te me."

Se they went areund behind my back and put it in there.
Sent in a part of the—-
Yes, he may have been one of the commissieners. He wanted his
viewpeint te be put through the back deer of the White Heuse instead
of letting it come threugh the commissien. That kind of thing gave
the White House pelitical preblems. Se we didn't get much help frem
that quarter.
New te get this in the context ef the time, I netice there was a
tremendous pressure ebvieusly en eil and eil versus ceal, and the
whole energy sectien in the repert seemed much mere anxieus. Se
that was after the big embarge time?
Oh, before.
Or was it just before?
Yes.

I was thinking 1973 was—-

We finished it. We were there in 1971 and 1972. We finished it in
1973.

It wasn't printed until June 19737

Yes, but we finished it befere~-

It was that spring that we were standing in lines te get our gas.
That's right. It ceme after this repert was out.

Right.

The effect of that embarge didn't really take place until 1974.
That's the next stery.

All right.

I got shead a bit. Let's finish the commissien first and ceme back
to that.

All right.
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Finishing the Repert On Time Within Budget

Well, the result was that we wrete the commissien repert. We were
running out of time because we were to repert to the Congress at the
end of May. Se I put a little pressure en them and I made a date to
go and visit my sen who was in Germany. Twe years of this was time
te go. I didn't have any vacatien or anything, even weekends.

That must have been a tremendeus pressure.

Finally Rogers Meorten, the secretary of interier, was beginning te
put the pressure. He called me up to his effice. I wanted him teo
sign this repert. The commissioners were te sign it. He said,
"™ell, the staff wanted te have time te de seme thinking abeout it
and se ferth."”

I said, "Well, Mr., Secretary, we run eut of meney at the end of
this menth. The report's supposed te be in by the end of May."

He said, "Well, we den't pay any attentien te that deadline."

I gaid, ™Well, Mr. Secretary, I dee I censider that my
deadline. I've worked up te that point and I'm leaving."

So he turned to his gtaff and he said, "Well, you guys better
get buay."

De you knew he signed that repert in the Interier Department en
my way te the Dallas airpert te get en the airplane. That's hew we
had to get it. Then I was able to take it. I went to see the
leader of the House, Carl Albert. I said, "Mr. Chairman, we have
finished this repert en time within budget."

He was very pleased, because these commissions were ceming up

and spending milliena ¢f dellare beyond their pewer. And they
didn't de them en time.

I think that cevers mest of it.

I wanted to ask you for my ewn edification, what was the cennection
with the National Materials Advisery Beard? Who were they? They
published an appreoach for systematic evaluation of material
structure application, it was queted.

It was NMAB in the National Research Council. The commisgsien had
three contracts with the Academy of Sciences.

#

We had. I don't knew why I say, "I had." We had.



Swent :

Boyd:

Swent:

Beoyd:

Swent:

Beoyd:

Swent:

Boyd:

Swent:

Bayd:

Swent:

Boyd:
Swent:

Beyd:

Svem:i

211

Se that was a board ef the Academy ef Sciences?

Yes. They called in their experts eon the field frem the outside te
get us an independent repert. I think three reports they made feor
us. I den't remember them all right new. But they had a marked
effect.

Se you ceuld ge te all these academies, universities, wherever yeu
wanted. Battelle Memorial Institute was one of these.

Yes, we had a centract with Battelle. We paid fer these.

I'm trying te get a picture of hew all this worked. You were really
pulling tegether infermatien, alse serving an educatienal functien
with these seminars and conferences.

Well, we went to the seminars to get input from the academic
cemmuni ty.

But they also must have been-—-in turn these seminars were——

Yes! We centracted for the expense of helding them; we went te
listen to experts. We went up to Arrewhead with UQLA te debate the
issue. They submitted reports and we censidered their reports when
writing our repert.

They were exchanging informatioen? They were learning from the
seminars, too?

Oh yes. And we paid the cost of these seminars, eut of our budget.
And of course we had people who were te go te industry. Each eof
these people would ge to their industry they covered and talk with
their chief executive officers and the knowledgeable peeple, like
people in Kennecott, and—didn't have te de it in Copper Range.
American Smelting and Refining had some suggestiens we were unable
to agree with.

I was interested in the fact that you used the very broadest
definition of materials.

Yes. Materials are the stuff that things are made of.

The only thing you excluded was feed.

That we were instructed by the Congress te do. We didn't include
food. But fertilizer, and lumber, and minerals, and things like

that. The stuff that things were made of.

Coal and all the energy sources.
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Genesis of the Cemmissien

There was a professer and a man in the staff of the Library ef
Congress wheo was very interested in this field. He established a
conference of the engineering secieties which met every ether year
up in New Hampshire. The first of those meetings I went te when I
was with Copper Range still. The senater frem Delaware was up
there. In those days I had an airplane, se I went up there and I
had to go on time and get back. I breught him back to New York se
he could get home quicker. But he was the one that set up the
commission in the Congress. He wrote the bill to set up the
commission, I can see him there. These names we can add.

Se the impetus came frem a congressman?

From a senater, yes. But it came frem the committees that these
people sat on, but he was the one that authored a bill and stayed
with us right through. He later got defeated because he got over-
confident. But anyway, he was very helpful to us. We as the
members of the commission were up en Capiteol Hill frequently keeping
in contact with him.

New, the report. At the beginning of this report, I started to
tell you there was another report written twenty-five years before
and it was called the Paley Report. I went up and saw Bill Paley in
New York and spent an heur and a half with him

Was he with CBS?

Yes. I had met him during the writing of his repert because as
director of the Bureau of Mines, they had te depend a let on the
information coming out of the bureau. Seo I was quite active not as
a member of the staff, but I would talk te him frequently. I met
and started te work with Bill Paley at that time, so he gave me some
wonderful hints, and one of them was that we should get an editer in
the beginning., That's the reasen I got those two editers. And ene
of them had to quit, but Al Knoerr came in to replace him. Se yeu
started writing yoeur repeort frem the very beginning., That's one
reason it's so well done. I can't take any credit for it except te
get good advice, and I got peeple to do it. You never can de things
alone—-you're the guy that has to beat heads tegether teo get them to
de things, and teo get people to give and take.

Like all these internatienal conferences that are geing en
today. Ne ene is happy to give up his belief. In a job like this
you've got to beat some heads together to get seme answers. So I
would get kind of Caesarish once in a while and put my feot down.
But the commission backed me up. You notice that except for some
minerity suggestioens they all signed it, including the twe
secretaries, of interior and commerce. Pete Peterson was the
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secretary of commerce after Stans, and then finally the man who
signed the repert was the third secretary of commerce (Dent) we had
to deal with. The secretary of interier was always the same, but as
I told you, he wasn't there all the time.

Results of the Commission's Recemmendatiens

Let's finish what happened te that thing, Later en I get the Bureau
of Mines a few years later te go ever the repert and see what
recommendations we had made in there that had been acted on.

There was a report by the Bureau ef Mines which we'll have teo
dig up—-I don't knew if I've got a cepy of it er net--shewing what
had actually been done. Most of the stuff on the ferest preducts
area that had been worked out under Cliff were adopted. They didn't
require legislation, and even seme legislative matters were affected
by this report. But the really big questiens weren't, the really
tough ones, the pelitical questiens that had te de with the impact
of the envirenment, the suppert ef the industry, and se forth, they
never got anywhere in the Congress. By this time, you see, I was
out.

New, the big things that you suggested, such as a department of
natural reseurces, which ef ceurse hasn't happened—-—

Ne, that hasn't.

Taxes--what abeut your suggestiens in that area?

The tax questions, they've geotten worse instead of better.

Been ignered?

Yes.

Incentives for research and se on?

Some of that was coming. You have to get in and see. There were
117 recemmendations in here. I haven't thought about them feor ten

or fifteen years.

I was wondering which were the ones that you thought were the big
ones that were not implemented.

Well, these were the questions: the access to the forests, to the
wilderness areas. We lost that battle. The government shouldn't
freeze the minerals industry out of great vast areas of country
because you den't know what's in them until you start drilling, and
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go forth. The fact of the matter is that mining is a very tiny part
of the use of the public domain, a tiny part. I had a picture.
Before this commission~—did I mention to you that when I was
president of the Mining and Metallurgical Society we used the
Jackling Fund, hired a man to do research on the Wilderness Bill?

No, you hadn't mentioned that.

Through the Mining Congress we testified. We used this report. I
testified before the congressional committees with this report, and
it was submitted that way. In that we had a map showing to scale
the biggest mines that are known, like Bingham Canyon. Across the
room you couldn't even see them on the map, they were so small,

The effect of mining, although it looks like a terrible insult
to the ecology at a particular point, when you take it all in all,
the Bureau of Mines had done some work on this and they determined
that less than three tenths of one percent of the whole surface area
of the United States has ever been damaged by any mining, and that
includes sand and gravel, limestone and rock quarries, copper mines,
iron mines, etc. Add them all up and less than three tenths of one
percent, and a lot of that has already been reclaimed.

I use as an example a place where I have some pictures of a
limestone quarry down in southern Colorado. I hadn't realized until
I had Congressman [Wayne] Aspinall up in my apartment for dinner one
night, and we had the Italian ambassador also. We were looking at
the Kennedy Center, and beyond that the Lincoln Memorial. The
ambassador from Italy pointed out that that marble on the face of
the Kennedy Center was a gift of Italy.

Then the congressman said, "Well, the marble in the Lincoln
Memorial comes from Colorado."

And yet you can't even find that source. I've never been
there. There are no roads leading to it anymore. You wouldn't know
that quarry was there unless one had a picture of it. It didn't do
any damage to the environment to create that beautiful monument.

But it has enhanced the enviromment in Washington considerably,
hasn't it?

Sure, in the long range it, has enhanced the enviromment.

And then made accessible to a lot more people, too.

That leads into what we were discussing. There are so many
complexities in my lifetime I don't know if I can get it all in.

That's why it needs some thought when I've got something to work
with.
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Well, I think we've now covered that in general.
There was a follow—up report done by the Bureau of Mines?

This was two or three years later. It was done by the Bureau of
Mines. I'll be able to find that. I've got a great friend who came
out of the Academy of Sciences and was my staff man, and the editor
of my environmental report, who is now in the Bureau of Mines.
Anything that we need of this kind of thing, all I have to do is
call him on the telephone and he'll dig it up for me. Bob Horton's
a friend of mine. They'll do anything for me. He is no longer the
director.

Did you feel, though, that some of your recommendations were
impl emented?

Yes. The great majority of these numbers were done, but they were
things that could be done by executive action, not that you had to
go through all the political maneuvering to do. Now, the Congress
did some of it, but very little. There was no interest in the
Congress, really, as a body, except a few people. A lot of those
got defeated in this last election. For instance, the strongest one
was Senator Harrison Schmitt of New Mexico, and he got defeated. He
was the only one in the Congress who had any scientific background
of any consequence at all. That was a terrible loss to the
scientific community when we lost him.

But you finished on time and within budget?

We finished on time and within budget. The speaker, Carl Albert——he
beamed. He had been receiving reports all the time and I think this
was the first to be on time.

You said you had trouble with staff?

This Irishman I was telling you about was going to sue me because I
had some money left, instead of keeping his job going. The report
was finished, we had done our work; he wanted me to keep him on the
payroll. That was the kind of thing you got up against. I thought
the only way to do that was for me to leave. There wasn't anybody
else left to run it. Everybody wanted out to go back, except these
people who make a profession of working on commissions.

You handed the money back to Congress.

Yes, we didn't spend some of it. We didn't have to ask for more.
The next thing that came along was the~-now this is the more

complicated one—the Academy of Sciences was asked by the Energy

Department of the White House to make a thorough analysis of the
energy situation. So the Academy of Sciences set up a Committee on
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Nuclear and Alternative Energy Systems. CONAES, it was called.
This was headed up by a let of very pewerful peeple in the
scientific and econemic cemmunities. One day, ene of the members of
the Academy of Engineering called me up and said, "Yoeu're going te
be in charge of the reseurces.”

Chairman of Resources Panels, Committee on Nuclear and Alternative

Energy Systems of the National Academy of Sciences (CONAES)

I'd had enough committees before. I didn't want any meore of this,
but they put it in such a way that what could I do? I became the
chairman of the resources panels. I had resources panels en eoil and
gas, on coal, on oil shale, on uranium fer atemic energy, and one
was on lithium, which seemed to be needed in the fusien area, which
we weren't too sure about. It quickly turned eut it wasn't a
problem, se we didn't finish it. But the other ones we had very
large and very powerful committees on these things, until the
uranium people had te pull out because they were under indictment
for anti-trust action, and they couldn't allew any of their peeople
to serve. Whe was the chairman of the very famous company-—he has a
house here in Carmel. He's from Oklahoma City. He's partner with a
senator.,

Dean McGee.

Dean McGee. I called up McGee and I said, "I'll need your best
brains. Here's the guy I would like to have,"

"You got him." Then he called me up in about twe or three
weeks to tell me I can't have him. But he said, "You can talk te
him all yeu want to, but he can't serve on your committee,"

I set up committees within the academy. When you de that, yeou
have to get the best people, and rarely does anyone turn you dewn.
They've got te give their time, and you have as few meetings as you
can, and then pay their expenses. This was a several million dollar
contract. We had a budget te do that. Se my reports were all done
within a year, but the arguments between the econemists and the
environmentalists and all the other things that were brought in
there--this was not the kind of thing the academy sheuld de. It
took them I think five years to preduce the final repert. [sounds
of searching] Well, I can't find it now. This is the Paley repert.

That's the one twenty-five years before yours?
Yes. Now, the things they predicted didn't come about for the

reasons I told you, but it was a very good report. He was very
jealous of it toe. Later on when we finished the repert and we
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wanted to get some publicity for it se that it weuld have seme
meaning, he immediately put on a shew geing back te his repert,
never mentioned the commission's repert. There's ene of the reperts
from the meeting at Stanferd.

I see. [reading] Stanford University Ferum. Natienal Cemmissien
on Materials Pelicy, May/June 1972, backgreund decument. This was
one of your seurce documents then fer the final repert?

That's right. And we had millions of these—-not milliens ef them,
but we had a millien dellars worth of them, because these were all
carefully selected peeple te write these things. They will appear
in university libraries, prebably well used at the time. There were
five of these.

I'm impressed that you could de that and this within twe years.
Well, we worked for that.

You must have worked very hard indeed, yes.

Well, I suppese I make people werk.

You must make them like te do it er they wouldn't.

I was amazed really when I got to Copper Range that when I would ge
up to the mine and I went up there once every menth er seo, and I
would call a meeting in the afternocen and I weuldn't let that
meeting ge until we had finished—they had parties going en and
things like this. I could see they were getting itchy, but I made
them stay there and weork. That's the way. I guess I get that frem
working in the wartime. In wartime time has no meaning, You werk
until yeu're out on yeur feet. And you had te learn when you get
your rest. If you're fighting out in the jungles you don't get much
chance te rest either, you know. I remember I teld you one time
that General Clay, I went te him and said the industry peeple on
this job we had get about getting nickel preperly distributed were
getting very tired and weren't able te do it

He looked up and he said, "Jim, in wartime people die for their
country."

But we were never allowed to go home from Clay's effice until
we had cleaned up every piece of paper that came acress the desk.
Se I guess I learned.

What a habit to form!

Yes., I still try to do it today. But it deesn't loek like it new.
[Laughs]
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Paperwork has multiplied.
New, any mere we want on--

Se this Nuclear and Alternative Energy Systems Project, was that
another twe years again?

Well, I didn't work twe years, My work was dene. I had all my
reports in. One of the tep geologists at Cal Tech, Lee Silver, was
the chairman of the uranium cemmittee. He came to Washingten, and
we had 2 guest room in our apartment in Watergate, and we turned our
guest room over to him. He would werk all night leng., He didn't
get more than twe or three hours sleep, but he was a wenderful
writer, and is still, I guess. He talked to the tep people on
uranium. Then we had a meeting and I would ge down with him, and I
would be usually present when they were in the final wrap-up. I
couldn't be in en everything, of course, but I had te keep the
pressure on. I probably learned frem these sources.

You've come a long way frem cepper now.

I didn't have much te de with copper frem there on, because I was
off the board; when I took over the commissien I had te resign frem
that board. I had to resign frem the Detroit Edison beard, frem the
Felment 0il Company, frem the Copper Association Beards that I was
on there. I lest all that inceme,.teo. They did pay me to be
executive directeor.

Did you go on any boards again after this report was finished?

Ne. Only in the academy. After we got started en the CONAES report
then I began te do more work in the academy because my work was
pretty well done on CONAES., I weuld attend some of these meetings.
I wasn't on the CONAES committee itself. I was the chairman of a
group of panels that were working on resources. So I would have to
attend the meetings. Our greup was called the supply-delivery
panel. Then we had panels under that, and I was chairman of the
sub-panels on resources and supply and delivery. Which of course
included the power plants, and the ceal mines and everything like
that.

Did you get inte transportation at all?

That always came inte it, yes. We had transportation people on our
committee. We turned in our report, and then I got interested in
doing ether things new because I had dene my work and I ceuld always
come back; I was still en the committee, if they would have a
meeting, but I had written the reports and turned them in, and they
were inte the main study. But they kept on working for five more
years before they got that big repert eut.
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Seme of these economists were right. I just couldn't believe that
the censumptien of petreleum was going te decline, and the
economists saw this. Partly as the result of this repert the
Congress required the autemebile industry te establish targets teo
reduce the censumption by increasing the mileage of autemebiles they
built. They had te achieve a specified average miles per gallen
within a given peried of time. By this time of course the crunch
had come frem OPEC, se the price of energy went up just like this.
There's nothing like price teo effect change. People began te reduce
the distance they traveled. For instance, if yeu're running a
manufacturing plant and you haven't get the plant insulated, and
you're pouring energy eut of it, if yeu're enly paying ten cents a
million BTU, yeu den't pay any attentien to it. But when it adds up
te fifty or sixty cents per millien BTU you begin te do semething
about it.

And you insulate in a hurry.

Se there's nothing like econemic pressure teo make you de these
things. These kinds ef things did actually affect the censumptien
rate. But still, the cenclusiens we came to indicated that world-
wide improvements in standards ef living would necessitate changes
in sources of energy consumed. One of my friends prejected the fact
that we were net finding eil as fast as we were consuming it, and
that by a certain peried of time the U.S. weuld reach a peak of eil
discovery, while the rate of consumptien centinued upward. That
would happen in 1969. And it did.

Right at that time?

Within a year er se. Of ceurse, when OPEC came along and the price
of oil went up there, then people began te censerve oil.
Manufacturers in their plants, and the peeple who were all the big
consumers of energy would start reducing censumptien. A let eof
people couldn't afferd te run automeobiles. Other peeple didn't ge
so far as they used teo. All these things reduced the censumptiomn.
So suddenly with that high price there were people all ever the
world geing eut and finding new eil fields, which are geing te cost
more teo produce, and yeu suddenly have a glut of eil. That's where
we are new, and it could within the next few meonths disappear again.
We can be back in the crunch, because we're just net finding eil as
fast as we're consuming it.

Of course, even if the rate goes down, the total censumptien can ge
up with the rise in pepulatiom.

Yes.

When did your interests expand into the human reseource angle? There
wasn't anything in this commissien repert en populatien.
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This weuld prebably be in the next thing that happened te me.

#

I got appeinted te the Academy of Engineering in 1967. I was still
at Copper Range. 1967. I sneaked in the back deer. I couldn't get
in there teday. I'm sure I wouldn't because I [den't have] the
capabilities of the other people in the academies.

The Academy of Engineering and the Academy of Sciences are
under the same umbrella. It was started as the Academy of Sciences
under Lincoln. Then during the First Werld War it did a let of werk
as the Academy of Sciences in helping the scientific preblems in the
First World War, and similarly in the Secend Werld War. It began te
be clear that the scientists were controlling the Academy of
Sciences, and that much of the work that the Natienal Research
Council was deing en the requests ceming intoe the academy, were
engineering in nature. And se there were some engineers who were
members of the Academy ef Sciences, and they fermed tha Academy of
Engineering. They decided te de it under the same umbrella as the
Academy of Sciences. There was a lot of oppesitioen frem the
scientists. Some considered engineers te be nething but meney-
grabbing eppertunists. I came in en the third electien, seo there
weren't many members of the Academy of Engineers when I came inte
it. I'm getting te be one of the oldest members in age as well as
membership.

It's interesting that war seems to be the big impetus te interest in
materials.

Absolutely, because they govern you. The fuel questions are
enormeus, fueling the airplanes and the ships, and the tanks and the
guns and all these things. That's a very big issue, a very big
problem. Then, if yeu start shoeting off ammunition, you're taking
an awful let of cepper, and the coemmunicatien wiring and things like
this. So you seen find eut that-—and that was the reasen that I geot
brought inte the government as the directer of the Bureau of Mines,
because Secretary Krug, who had been chairman of the War Preductien
Board after Nelseon, this man up here [indicates pheteo on wall of
Julius Krug] recognized hew important materials were te the natienal
defense. When he went over to the Interior Department as secretary
he was naturally in cemmand of the Bureau of Mines, Geological
Survey, and the Public Lands Administration. He put the pressure on
me to go inte the Bureau of Mines. I knew him. We worked tegether,
and he had a let of confidence in me.
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Chairman, Committee on Surface Mining and Reclamation of the
National Academy of Sciences (COSMAR

Then, seon before I left Washington, a year or so befeore I left
Washingten, I was appeinted as the chairman of the Committee on
Surface Mining and Reclamation, which I've talked te you abeut
befoere. That was even a mere difficult preblem than the cemmissien
was, because here we had the fight with the envirenmentalists. They
told me that I would never get a repert out.

I had oen the committee the executive director of the Sierra
Club, and I had mining engineers, and hydrelegists, and pepulatien
people, and all these, seme top geographers and se forth, en this
committee. And Ruth, by the way, was getting very ill at this time,
so I didn't leave Washingten very much. I had te have most of the
meetings in D.G—when I had te go teo Chicage or semething like that
I would just go evernight. Then I had a nurse ceme and stay with
her in the apartment. But I never stayed away mere than one night
at a time. And that net too eften.

It must have been a very hard time for you.

Nevertheless, Geeorge White on the staff of the research council was
assigned to the committee. In fact, three people frem the staff
helped me with this one. They were quite convinced we would never
get a report. I would never get the environmentalists and the
mining groups [te agreel].

They had a meeting oene time in which one of the vice presidents
of the mining companies was on the committee, and the director of
the Sierra Club, Michael McCleskey, was on the ceommittee. I could
see we were going to have real trouble, se I went te Chicage. That
was one time I did go away frem heme. I just sat and bumped their
heads together. I made it pretty clear that it was extraerdinarily
important that we find a way teo meet the legitimate requirements of
the environmental questions and the requirements of industry to have
a source of raw material. The result was that the repert we put out
was a unanimous report. Neo one believed we could do it. I'm mere
proud of that than almest anything I did.

You should be.

I remember the first meeting we had, there was a mining engineer whe
was a friend of mine from Kennecott, and the Sierra Club man.

Not Brower?

Ne, ne, it was McCloskey. They had gotten Brower out of there. He
is still very active but not the executive director.
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Swent: Who was the Kennecett friend?

Beyd: The Kennecott man was Stan Michaelson. Stan jumped on Mike McCloskey.
Michaelson says, "Are you going te be werking fer the Sierra Club,
or are you going te be werking as a member of this committee?"

I jumped en this thing immediately. I said, "If we can't here
at this first meeting agree that we're going te be here as
individuals and think only about the country as a whele, net about
our specific organizations, including Kennecott er the Sierra Club,
we're never geoing to get a repert out eof here. Now what de yeu
want? We've been asked te get a repert." I guess it was the
warning of the staff that made me say that. After that I never had
any real trouble, except that I coeuld see it ceming up in Chicage,
so I made a point of geing dewn there and getting inte it. But I
had seme wonderful people on that committee. Two or three of them
were members of the Academy of Engineering, particularly Jee
Rosenbaum of the Bureau ef Mines, whe did more than his share of
writing, They're the ones that put the repert out.

So new where are we?
Swent: What happened to this report then? Did it have any results?

Boyd: This report was submitted te the Council ef Envirenmental Quality,
and our recommendation in there was that there was ne need for any
more envirenmental legislation in this field. The environmental
legislation was there. If it was properly managed and handled it
was all the legislation you need. The council agreed and the Carter
administration agreed. They accepted the report. The commissien
accepted the report. It was submitted te the Congress, and even the
people like Cengressman Me Udall, the chairman of the Mines and
Metallurgy Cemmittee, accepted it. There haven't been any attempts
to go any farther on surface mining law, mere legislation on surface
mining, since then. It has been up to the Envirenmental Protection
Agency and the states to use the existing legislation.

Swent: It was effective, then?

Boyd: Yes. That was the purpese, to see whether there was more
legislation needed, and we convinced them there wasn't. And we had
the agreement of the Sierra Club. That means the Sierra Club had te
go work with the legislation they have now instead of getting mere
legislation. Such organizatieons are needed te help the enfercing ef
legislation on the job.

The Environmental Protection Agency always has te battle te
protect the environment. In the early days they had an awful lot of
environmentalists who really didn't understand the scientific
aspects of the environment. They came up with all these kind of
weird things, and they did a let of damage te the mining industry.
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Yes, indeed.

But this man wheo resigned, and did a nice job for Nixen and fer
President Ronald Reagan, whe asked him te ceme back as head of the
department, William Ruckelshaus. He was in twice. He was the first
administrator of EPA.

When Jerry Klaff and I started out getting the commissien
going, we knew what our preblem would be., The EPA was just set up.
We went over te see Ruckelshaus. He had barely gotten his feet
under the table here. A new building was getting built and se
forth. But we were able teo get him to send people in and take part
in the work of the committee., We didn't have ceonfrentatiens with
the environmental peeple. We would then sit down with them and see
whether it was pessible to de what they wanted to do for the
envirenmental cause, and what damage it would do to the rest of the
econemy. You never knew how much real influence you have ever
things in Washingten. But yeu de have an influence. You affect
people's minds, if you are ferceful enough.

I told you that when the chairman of the Envirenmental Quality
Commission, net Ruckelshaus, went and reported that I would be the
chairman, the two senaters whe I had never met said, "You will get a
good report." They must have read the commissien's report. We got
a repert they coeuld use, and did use. Even Mo Udall. Nething's
been done about it since, and didn't have to be done. You've got
all the legislation you need.

Now, that was getting near the end.
When did yeu first get invelved with enviremmental problems?

While I was directeor of the Bureau of Mines, I was constantly
reminding the mining industry they were faced with envirenmental
questions. I used to make speeches about it all the time, and some
of them I got te pay attentien. They were making passes at it, but
they didn't really realize this was geing te be a serious matter.

It wasn't until I set up 8 unit in White Pine after I had left
Kennecott that seme peeple, particularly AMAX, began to take
environmental things seriously, and they had a department. The man
I had on my environmental werk in White Pine went te AMAX later and
is now vice president ef AMAX and has a great deal to do with the
good that AMAX has done in envirommental matters.

What's his name?

I can see his face. My retrieval system gets slower. He is a great
friend of my third sen. They live in Evergreen.

But he started with you at White Pine?
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I started him in that kind ef business. He had his degree. He was
my quality centreol efficer. Then I turned ever the environmental
studies, and we had a very clese working relationship with the state
commissiens. When we had any doubts abeut anything, we would sert
of work with them frem the very beginning; we wouldn't try te fight
them. He was very goed at that.

The result was that they used te cemplain eur smelter weould
smoke. And se we would even clese the smelter down when the wind
conditions were such that it was putting fumes dewn inte the forest.
But whenever we saw any leaves around, we brought them in to see
whether it was caused by the smelter or net.

That is, dead leaves?

Yes, damaged leaves, but there are other things that ceuld damage
leaves besides sulfur smeke.

Se it was mostly air pellutien that you were cencerned with?

Well, there we had water pellution. After all, we were on the
sheres of one of the purest lakes in the werld, Lake Superior. We
were deing some work te find eut hew we could meore cheaply separate
the copper and the silver, and we tried cyanidatien, and we worried
about getting it in. So we had teo be sure te get the cyanide out
before there was any danger of it going inte the water.

We never did set that up, but we were prepared to de that. We
didn't use cyanide. We experimented with it, but we never actually
put in a cyanidatien circuit.

That was under Anten "™Teny" Gaudin at MIT. He was our
consultant in that ene. But he was a censultant when I was at White
Pine, toeo, when I was with Copper Range. I met him first when I was
in Nevada, and he was deing some censulting werk up in there, and we
did some geophysical work eon some ‘of his censulting pages. I had
knewn him befere I went te Copper Range, and he had been a
consul tant, toe, of Cepper Range. I expect he was the ene whe
intreduced my name te the election in the National Academy of
Engineering. I think Teny did that.

When did you leave Washington?

I left there in 1979 te come out here. But just a year or so before
I left, my man whe had been the research director foer Crucible Steel
and been my research directer up at White Pine, Walter Finlay, was
made chairman of the committee to study the titanium situation. He
had been werking with titanium when with Crucible Steel. I knew a
little about titanium because the Bureau of Mines actually breught
titanium inte commercial use, and there were cempanies set up te
preduce it. Witheut it we ceuldn't have these jet engines teday.
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We couldn't have the kind of planes we have today. And although
seme things will replace the titanium, it's very difficult for a new
material to get started, particularly when it's expensive. It ceost
about $7 a peund in 1980. It ain't cheap. We went around all ever
the country seeing the plants and talking te the new cempanies'
executives.

They were trying te put a new industry into steady preductien
in the face of attempts of other ceountries deing it by gevernment.
I was sitting dewn and arguing with them. I said, ™o yoeu really
want te de this by government action or de yeu want te werk it out
from the econemic pesition?™ Free enterprise. I talked a let of
them out of trying to de it frem geing in and getting legislatien te
give them suppert and supperting it that way.

Where is titanium preduced?

Well, titanium is a commen metal in the earth's crust. It combines
with oxygen, and ence it's combined it's very hard te break it
loese. It eccurs in two minerals, rutile, which is Ti02, and
ilmenite, which is FeTi03, iron titanium exide.

Kennecott had a big titanium mine in Quebec. I went up te
visit it when I was vice president. Quebec Titanium Cerperatien had
a smelter there which separated the iron from the titanium, and
today they're doing very well. I den't know who's got it any more.
When they sold Kennecott te the oil cempany, they spun that one off,
and it's doing very well. They've got a name for it.

You haven't said anything on the tape abeut the Watergate incident.
Do you want to say anything abeut that? You were living there at
the time.

Well, we were living in one of the three condeminium units,
Watergate South, and if I leoked around the corner of my balcony I
could see the office building in which the Democratic offices were
in for the electien.

I think yeu said that you knew both Haldeman and Ehrlichman

Well, I had met them, and I had talked to them on the telephone.
They probably den't even remember me.

Did you know them at church? You said they were both Christian
Scientists.

No, I didn't kneow them there. As a matter of fact, I wasn't
attending church at this time. I was too busy to do anything.
Ruth had taken the beys back inte a Divine Science Church, because
she thought the doctors weren't supported by the Christian
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Scientists, which was quite centrary te the truth. The Christian
Scientists have a great respect for the decters, because some people
can't see their way through te use Christian Science.

So she was not attending Christian Science church?

Neo, she was a doctor's daughter. She would occasienally go with me.
I've got a nice little story abeut it. I would leve te sing,
"Onward Christian Seldiers." One time there was an——Esquire came
out with--you don't want this on the repert.

Why not?

Okay. They came out with a center spread in the middle of the
magazine, It had twe surpliced priests playing on the organ, and
the captien said underneath, "Swing it, Reverend Hedgkis, swing it."
So I teook Ruth te church one night and they played "Onward Christian
Seldiers."

I was singing in full veice, and she leaned over and she said,
"Swing it, Reverend Hedgkis." I let out a squeak you could hear all
over the church. I never teok her there again. Neo, I'm just saying
that. But she didn't like to ge. She would go teo the Divine
Science church. And she took the boys when I went abread.

She set up the Sunday scheel for them in Washington when they
were in that church. That was the beginning of that Sunday schoel
there. But when we got to Greenwich I started them back in the
Christian Science Sunday scheel, but then they began geing off to
school and that didn't last very leng. Se none eof the four are
Scientists. But Clemmie's getting there.

So you didn't really have any persenal interest in the Watergate
incident? You didn't knew the people well enough te be interested
in it?

No, I really didn't. Well, it was a shock to everybedy. You
probably knew mere about it than I did. It took place in the
building next deer teo me but I was pretty busy. I still think that
a great many things that Nixen did, histery will make him a geed
president, That little part of his character was a--

It was a flaw, wasn't it?

We've all got flaws.

Sure., So the last president that yeu worked under was Carter?

Well, I didn't work under Carter., I was working in the academies
when Carter was president.



James Boyd, left, talked with T S Ary, incoming director of the U.S. Bureau of
Mines, at the American Mining Congress convention in San Francisco, September,
1987. (This was the last photograph taken of Mr. Boyd.)

Photograph by Willard Convention Photo
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Your reports were submitted te Carter.

Yes, that's right. Fer instance, the Interier Department by this
time when we were deing the surface mining thing was really ne help
te us., They had an assistant secretary of minerals that was a yeung
lady. We got to be quite friendly, but she didn't knew anything.
She was practically useless, and we needed that help in these
circumstances.

That's semething that's changed in the field. You were weorking in
an all-male field all of your career, weren't you?

Pretty well.
And it's not that way se much new.

I hired a lady geologist when I was with Kennecott, at least one.
She went off te Brazil by herself inte the jungles. The last I saw
her she was in Grand Junctien in the uranium field. But at least I
never had any cempunction about sending a lady te de men's work. I
had only one lady geelogist, but that never entered our minds
anyway. There were a let of lady geelogists in the petroleum
industry, for instance. But new of course, it's getting—Cal Tech
is getting concerned because they're not getting wemen applicants te
Cal Tech as much as they want. They've still enly got about 10 er
15 percent women at Cal Tech, and they want mere. Now they're going
to try to find out a way hew teo attract them.

That's a switch, isn't it?

Yes.

The Move to Carmel, Califernia

Why did yeu cheoese te meve to Carmel?

Well, the year I graduated from cellege my mother and I came up
through here as our last fling tegether. We went up ever the ceast
and into Carmel, up to San Francisce and ever te Tahoe, and then
back down to Les Angeles. That was our last fling tegether. I said
when I came in here——it was dirt roads, you knew. Sand reads were
rather common--"This is the place I want te live seme day."

It took me fifty-three years to get here. But in the meantime
Brown was out here, and he loved Califeornia, and Bruce had meved out
te Los Angeles, working with Dasheoveyor Company. Deug was in Demver.
It didn't look like Ruth sheuld go up te high altitudes. The beys
made a thorough study of what you de in your old age, what kind of
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facility is best; we sold our apartment in Washington. What will be
taking its place? They came to the conclusion Del Mesa was the best
place to come to.

They researched it for you?
Oh, yes.
That's interesting.

But we decided they didn't want us to depend on going to the
[Carmel Valley] Manor [retirement home] or someplace like that.
They didn't like it. Being a Christian Scientist, if I ever felt

a point beyond me I could go out to Arden Woods [Christian Science
retirement home] in San Francisco; it was a lovely place. Clemmie .
and I spent two nights there, even though she wouldn't agree that
she couldn't drink a cup of coffee.

So when I suggested this—and Bruce was living in the [Del
Monte] forest——Linda, the lady that Bruce is getting a divorce
from, had some connections with a church, with a minister, and he
brought Ruth and me up to see it. So we agreed that was what we
would do. We would buy a house here and move out here, and each of
the families would have a unit in their living quarters. Doug has a
bathroom and a bedroom on the garden level, next door to a big
family room, so we would stay there. She had one of her strokes
there when we were coming back from Australia. Bruce built a big
room onto his house up here, which is where his to-be—ex~wife is
living now. Brown has got it all planned out to add another room or
unit. It would be a room big enough to live in and to sleep in and
to have a bath.

i
[On November 24, 1987, James Boyd died following his customary daily

swim at Del Mesa, Carmel.]

Transcribed by David Pollock, Kathleen Dixon and Chris Fenner
Final Typed by Shannon Page
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‘ APPENDIX I

""' NATIONAL ACADEMY OF ENGINEERING 2101 CONSTITUTION AVENUE, N.W., WASHINGTON, D.C. 20418

Office of the Presiden:

March 29, 1988

Dear Mrs. Boyd,

It was with the deepest regret that I learned of your
husband’s death. As President of the National Academy of

Engineering, I also wish to convey the condolences of all
of our members.

I am sure that you are aware of the extremely high
esteem in which Dr. Boyd was held by members of the
scientific and engineering community. The loss of his
talents in service to the Academy and to the nation is a

great one. He will long be remembered by his friends and
associates.

Sincerely,

Tl

Robert M. White
President
National Academy of Engineering

Mrs. Clemence Boyd
228 Del Mesa Carmel
Carmel, California 93921
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APPENDIX II November 12 1987

James Boyd
228 Del Mesa Carmel
Carmel, California 93921

Dear Jim:

I have been reading the 1976 AIME book on "Economics of the
Mineral Industries," and I wonder if you would care to comment on
this statement from the section on "Mineral Supply as a Stock," by
David B. Brooks:

For the most part, the final report of the U.S. National
Commission on Materials Policy explicitly adopts the main
lines of the USGS publication, thus following the precedent
set by its predecessor, the Paley Commission. The
Commission deserves some credit for so doing because there
were many pressures, including a special report by the
prestigious U.S. National Academy of Sciences--National
Academy of Engineering, for a more cautious and conservative
approach.

Since you were involved so intimately in this, I would like
to have your idea on the "many pressures" and what "more cautious
and conservative approach" means. You were on both sides of this:
were you caught in the middle, or were you "pressuring" yourself,
depending on what hat you were wearing? Also, it would be
interesting, in light of subsequent developments, to hear what you
think of the final report’s validity. Should it have been more--
or less--cautious?

If you would like to make these comments, and include them
in your oral history, I think it would be very interesting.
Certainly the NCMP report was prescient in emphasizing
environmental issues.

We have already received requests from researchers to see
our oral histories in the mining series, so we know that 1) we are
doing something that is needed, and 2) we must push ahead to make
the material available.

I hope you and Clemmie are both well. My best to you both.

Sincerely,

Lo

Eleanor Swent,
Project Director
Western Mining in the 20th Century
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Mrs. Eleanor Swent 228 Del Mesa Carmel
Project Director Carmel, CA. 93921
Regional Oral History OQOffice

The Bancroft Library November 23, 1987

Univerity of California
Berkeley, CA. 94720

Dear Lee: Re: letter of 11,/12/87
Economics of Mineral Industries.

I do not, nor do the Libraries in Carmel, have
copies of the U.S. Prof. Paper 820, nor David B. Brooks’' "
Mineral Supply as a Stock", except the page you sent me.

I am therefore at a loss as to what he meant by "many
pressures” or " conservative approach”.

The commission was appointed, before I had any
knowledge of it, by President Nixon and was a Congressional
body; that was why it was called the "National Commission on
Materials Policy" The Commision was set up against the will
of the White House. Nevertheless they did a good job of
selecting its members. Jerome Klaff was nominated to be its
chairman(because he was in the scrap metals business the
Press called it the "Junk Commission"). Jerry was a very
fine highly patriotic man dealing in the collection and
refining of scrap alloy steels, a highly essential industry.
Fred Seitz, the Pres. of Rockefeller University and
past Pres. of the National Academy of Sciences, was a member
as were Keith Caldwell, Prof at Indiana University a widely
read author on enviromental questions, Hugh Liedtke,
President of Pennzoil, now famous for his suit of billions of
dollars against Texaco, and Lee Minturn for labor. The first
Secretary of Commerce, Maurice Stans, was there for only one
meeting, Peter Peterson whom Klaff and I visited in the
White House, gave way to Frederick Dent, who signed the final
report;, he never came to a meeting but was informally
represented by James Owens, faithfully for the entire two
years. Rogers Morton, the Secretary of Interior, was an
offical member, but he became very ill, but was well enough
to sign the final report. He was representead throughout by
Hollis Dole, the Aassistant Secretary for Mineral Affairs.

The listed staff were as a whole competent in their
fields and basically hard working. I will not try to
describe them. With the Commissioners and individuals from
virtually all walks of life dealing with materials, their
origin, preparation and use were consulted. The staff dealt
with all of the sources of information and expertise. The
eight conferences with the Universities were well attended
and useful.
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I have put all of this down to review your question
about Conservatism and caution for I do not see that they
apply, Considering all we went through and the vast amount
of information and opinion. I think there are a hundred or
so recommendations, and most of those that could be adopted
without legislation have been adopted in the Executive
Branch. The Congress has been influenced by it in several
actions, but has really never faced up to the basic issues
requiring legislation.

Of course there were all kinds of differences of
opinion between staff and Commission members, from
individuals asked for and giving advise. If we got into
issues that were engaging the attention of the Excutive
Branch we were so informed by the representive who regularly
attended meetings and reviewed drafts. An analysis of all the
written documents would in my opinion indicate that pres-
sures from the outside were not great. We avoided getting
deeply into questions on ocean resources as they were
undergoing international negotiations at the time. The few
difference in the report show how close we came to agreement,
even though we come through with some new conceptions.

I would conclude that the volume of input precluded
the domination of any pressures that other reports mentioned.
And even the attempt by somebody to influence the report
through the White House would be dealt with by Commissioner
Liedtke as the report worked through the Commission and he
would have to face the other Commissioners. In fact he did
present some of his differences in objection to the report he
wrote and is included in the report. I simply do no see
where the report can be considered either radical or
conservative, not reflecting untoward pressure.

Attached are the 100 or so pages from 374 to 475. I
trust that I have left you enough informality to satisfy the
need to shew somebody working off the cuff.
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APPENDIX IIIX

MINE SAFETY

A Proposal for Industry Action

By JAMES BOYD

President
Copper Range Co.

Table 1. Injury-frequency rates at mines and quarries in the United States, 1932-62

Metal mines? Nonmetal mines’ Stone quarries
Sand and
Underground Open-pit Underground Open-pit Underground Open gravel operations®
mines mines mines mines quarries quarries

Year Fatal Nonfatal Fatal Nonfatal Fatal Nonfatal  Fstal Nonfatal Fatal Nonfatal Fatal Nonfatal Fatal Nonfatal
1932 174 74.89 0.38 19.29 0.68 71.60 —_ 44.56 0.58 34.28 0.48 57.91 —_ _
1933 ——_ 150 85.44 A3 2027 .39 91.99 091 47.60 32 50.33 1.24 63.67 - _
1934 143 90.65 1.02 28.07 81 78.73 92 34.67 1.08 52.29 122 70.78 _ =
1935 137 83.41 65 20.40 .88 66.82 .16 38.77 29 56.33 .83 61.69 —_ —
1936 ______ 138 96.70 .76 17.85 45 57.18 A3 56.54 97 57.38 .88 59.31 —_ =
1937 . 125 10038 45 23.59 137 65.77 .29 49.30 1.56 59.71 66 62.34 —_ .
1938 ___ 127 93.71 47 24.23 20 49.52 63 48.02 49 48.65 121 60.93 —_ —
1939 _____ 119 91.08 .68 24.00 1.09 60.96 S50 37.98 42 48.01 a7 61.61 —_— -
1940 ______ 102 70.95 g1 2264 S7 4491 1.04 40.95 37 45.74 98 57.75 — =
1941 98 71.60 63 18.98 86 54.60 58 46.32 95 47.65 .80 62.77 —_— A
1942 _____ 103 64.32 65 18.97 117 56.81 .36 44.06 42 49.57 1.35 53.21 — —
19493 _____ 105 64.77 54 19.95 .90 58.28 .88 4253 a7 47.54 87 49.99 —_ B
1944 ______ .88 63.54 48 19.74 95 50.16 47 49.08 70 42.73 1.09 49.89 —_ =
1945 7 5799 33 1644 95 5028 A1 39.79 98  49.02 73 4765 = .
1946 . .80 65.62 24 1745 1.04 55.48 .86 43.80 91 42.13 49 44.60 - —
1947 . 96 63.50 23 14.55 58 48.77 17 40.42 94 41.08 33 44.23 - .
1948 .72 56.45 39 1557 52 45.66 57 36.93 .66 31.66 .64 41.56 -_ =
1999 ______ 58 57.99 15 15.30 Sl 45.79 A1 33.88 1.20 31.88 39 40.08 —_ -
1950 ——— .73 5737 21 12.60 59 50.46 82 30.16 34 29.02 41 36.98 - —_
1951 .71 53.79 29 15.29 .65 53.70 .39 27.63 7 32.89 39 37.94 —_ =S
1952 . 96 53.17 21 14.57 37 48.11 .70 25.90 .87 26.75 .61 35.59 —_ —_
1953 . .74 50.94 29 14.10 97 57.9% .20 22,40 22 24.25 .32 35.73 -— a
1954 a5 49.40 46 1230 .26 39.23 39 19.58 .30 26.42 .36 37.18 — iy
1953 .73 54.17 25 14.04 .56 40.83 .70 30.89 27 26.15 S5 38.83 i =
1956 .- .84 50.42 18 11.02 .30 37.38 .80 20.48 .26 30.46 a3 35.90 - =
1957 - .62 42.05 23 8.49 26 35.09 21 20.04 .28 23.12 41 41.55 059 29.50
1958 _____ .86 41.19 19 13.21 .74 43.52 27 18.89 A7 30.60 .36 37.30 27 18.37
1959 95 4241 27 12.75 22 42.96 35 21.48 .16 28.34 42 33.43 19 19.68
1960 ______ .96 45.40 31 11.14 .63 46.60 46 19.16 .18 37.96 29 33.39 26 20.04
1961 ______ .72 53.19 21 10.89 64 36.88 .30 17.45 38 28.45 .28 32.81 21 17.84
1962%¢ __ .79 44.32 26 941 .74 42.55 .35 21.25 91 34.81 62 2250 .71 2116

1 For 7954-62, data on all surfnce operationa for placer gold, exploratinn and devciopment work not rarried on in canjunction with
mining operations. and some rcconery nf ore from mine tailing dumps; for 1932~49, nold placer hydraulicking oprrations are inciwded
in open-pite date and all othrr gnld placer nperatinna are included swith underground mines.

+ Y Por 1962, exciudea dnata on Frasch auifur nperntiana, salt and drine wella and aolar cvaporations swhich for 1958-6¢t ore included
with open-pita and for 193257, are inctuded with aurface sworkings associated with underground mines. For 1955-62 includes data on
clay operations which were not compiled prior tn 3958,

3 Preliminary ;. from compilatinne of data reccived from producers hy Aprli 20, 1963.

A 0ther aurface mining mmreinded with apen-pit mince depginning in 1958,

8 Not compited prior 1o 1957,
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THE basic policy of the mining

industry concerning mine satety
is set forth in the resolution adoptcd
at the American Mining Congress in
Los Angeles in September. The text
of this resolution appears elsewhere
on this page. This is a positive pro-
gram and was firmly endorsed by the
industry at that time. It states clearly

. that the retention of mine safety re-
sponsibility at the local and state
levels is essential to continually im-
proving safety programs, when sup-
plemented by consistent use of the
cooperative research and training
work done by the U. S. Bureau of
Mines.

There has been a concerted move-

ment to extend the enforcemnt au-
thority of the U. S. Bureau of Mines
to include metal and non-metal mines
under provisions similar to those
which now apply to coal mines. Many
in the metal mining industry, how-
ever, believe that the granting of this
authority has not fully accomplished

its purpose of matcrially improving
the national accident record in co:il
mining.

Downtrend in Mine Accidents
Is Strong

Statistical information published
by the U.S. Burean of Mines (See
Tables I and II) effectively demon-
strates the existence of a strong
downward trend in all mine acci-
dents. While that of the metal and
non-metal mining is somewhat more
pronounced than that of coal mining,
there is little to demonstrate that the
introduction of Federal authority
into the coal mines in 1952 sig-
nificantly changed the trend. In my
opinion, the improvements obtained
were but a continuation of the pre-
existing trend which could normally
be attributed to improved safety
standards being developed through-
out the industry. It must be recalled,

Table I1. Injury-frequency rates at coal mines in the United States, 1932-62

Coal Mines
Underground mines Strip mines*

Year Fatal Nonfatal Fatal Nonfatal
1932 1.74 80.71 1.20 69.03
1933 135 74.43 87 82.29
1934 1.45 76.80 74 68.23
1935 1.52 77.63 1.37 68.86
1936 1.46 72.87 1.00 7447
1937 ool | 1.57 7283 58 64.60
1938 1.60 7181 131 57.22
1939 —_ 144 68.59 56 54.32
1940 1.68 69.32 94 52.67
1941 1.39 67.14 1.09 43.97
1942 1.47 66.61 82 37.50
1943 143 63.72 84 38.41
1944 . 1.23 60.40 .80 40.10
1948 1.16 61.17 .55 39.83
1946 115 65.30 58 36.71
1947 1.27 62.96 64 36.65
1948 1.15 61.95 76 36.26
1949 . 97 57.69 .39 31.55
1950 9 54.77 56 31.39
1951 —_ 1.19 52.77 S1 34.25
1992 97 53.26 S5 28.06
1953 — .96 49.38 38 29.48
1954 1.10 47.98 47 28.90
1955 _ 1.06 48.10 © 56 23.07
1956 111 48.88 53 25.22
1957 1.29 49.10 45 26.68
1958 - 1.24 47.73 43 23.96
1959 1.10 44.81 42 2252
1960 1.28 45.96 37 24.81
19 1.32 48.05 39 24.66
1962 - —_ _ _

1 Includes auger mines for all ueara: anthracite dredpes are inciuded for 1936-61,
whereae for 195235 dredges nre inciuded with underground mines ; anthracits culm opera-
tioms are included for 1933-61, 1whereas for 19832-42 culm operatioms are included with

wnderoround mines.
: Breakdown not avasiladle.

MINE SAFETY

A resolutinn from fhe Dcclaration of
L’olicy af the .Lmerican lining Congrees

The hcalth and safety of men
working in mining operations is, and
always will be, a major concern of
every member of the industry.

As safety is a continuing daily duty
in operations and planning, the in-
dustry through its own endeayors is
best qualified and able to solve its
safety problems. The management of
a mining enterprise cannot abrogate
its rcsponsibilig' in accident preven-
tion to outside agencies—govern-
ment or otherwise. The function of
encouraging greater awareness in the
individual and providing the pro-
cedures and equipment to assure safe
operations is an integral part of daily
management responsibility. It is on
this basis that safety performance will
continue to improve in the years
ahead. :

The steady progress in improved
accident prevention, as evidenced by
the statistics of recent years, demon-
strates the effectiveness of industrial
programs which have resulted from
carefully planned, conscientious and
persevering efforts, and from educa-
tion and research by all segments of
the industry.

As knowledge and working meth-
ods improve, state and local codes or
regulations and inspections will con-
tinue to help industry in meeting
problems peculiar to cach area. The
industry will continue its active co-
operation with these agencies.

The U.S. Bureau of Mines, through.
its excellent staff and its research
work, continues to provide the back-
bone of improvement in safety tech-
nology. To put policing powers in
its hﬁds, asizs g:’en pmp%(;ed, will
duplicate activity of other agencies,
reducing its technical effectiveness
and leading to confusion and inter-
ference in management-employe-state
cooperation, which is essential to op-
timum performance.

The industry appreciates the fine
work of the U.S. Bureau of Mines in
dissemination of scientific and statis-
tical information on accident preven-
tion, mine rescue training, first aid,
technological improvements and sim-
ilar activities on mine safety educa-
tion. All of these programs contribute
to the planning and administration
of a sound industrial safety program.
We commend the Bureau for these
services, and state and local agencies
for similar services.

20



however, that Federal authority over
the coal mines is limited to precven-
tion of major disasters. and that
during this period the rapid mech-
anization of coal mining has steadily
increased the disaster potential of
these mines. Despite the increased
potential, there has been a marked
decline from previous expericnce,
which is not reflected in these fig-
ures. (In the period 1942-51 there
were 43 major disasters while in the
period 1952-61 there were 12.)
Nevertheless, the record in mines
other than coal belies any necessity
for imposing Federal authority on
them.

No one can help but be impressed
by the tremendous and significant
strides toward accident-free opera-
tions by all responsible segments of
the coal mining industry. The "“moon-
lighters” draw public attention to
operations where minimnm safety
standards are maintained. The dra-
matic headlines of an isolated acci-
dent overshadow the excellence of all
immediate efforts. Nonetheless, these
figures indicate that there still re-
mains much to be done, for they show
that in a working lifetime nine in a
hundred coal miners and seven in a
hundred underground metal miners
can expect to be killed at work.

Plan of Action Advanced

Much of tbe entire industry's ef-
fort bas been expended at the local
level, where the most important re-
sults can be achieved. The significant
flaw in Federal authority lies in a
joint and divided responsibility for
the snccess or failure of the safety
program. This overlapping between
state and Federal control often re-
sults in some areas of responsibility
that belong to no one until an acci-
dent occurs. Management cannot
abrogate its accountability for work-
ing conditions, but must take full
charge of the entire program in its
own mines. The old philosophy, “It’s
George's job, let George do it!” has
left, in many instances, an unpro-
tected segment of the operation.

The industry as a whole must
therefore take positive action to
strengthen its safety efforts in the
metal and non-metal mines in order
to satisfy its employes, the public and
the Congress that mandatory Fed-
eral control in this field is neither de-
sirable nor necessary. In this article,
I suggest a plan of action to attain
such improvements in mine safety ad-
ministration.

40

239
States Should Retain

Enforcement Powers

We must acknowledge that all
mines do not live up to safety stan-
dards that are well recognized, and
that there are no means by which the
industry itself can enforce com-
pliance; lience, some public authority
with enforcement powers is neces-
sary. We firmly believe that these
powers should remain with the state
or local authorities. Enlightened
management recognizes that both the
human and the economic considera-
tions require strict attention to safety
standards and by far the majority
of mining administrations enforce
within their own operations stan-
dards which are more stringent than
can be feasibly set by law. There are
only a few who do not live up to these
standards and whose accident rates
give rise to the clamor for Federal
enforcement powers.

In order to achieve the goals laid
down in our policy statement, we
must work diligently to see that local
laws are brought up to date—botb in
the mining states and in the counties
where such regulations are limited to
county authority. We must also see
to it that the administrators of the
laws and regulations are qualified by
training and esperience and have
proper authority to enforce them
fairly and firmly.

I should like to state at this point
that when I was Director of the U.
S. Bureau of Mines, and before the
Korean War forced us to suspend
such operations, we in the Burean
began a campaign to assist the states
(particularly the coal mining areas)
to up-date their laws and to improve
the enforcement of them. We enlisted
the ald of tbe local industries and the
staff of the United Mineworkers’
Union. Since that time continued ef-
forts have up-dated laws in both coal
and metal mining states, but on an

uncoordinated basis. The U.3. Bo-
rean of Mines staff, therefore. is in
excellent position to aid in this a~
tivity.

Proposed Safety Program
Outlined

The program which I suggest is as
follows:

That (1) The president of the American
Mining Congress appoint immedi-
ately a Mine Safety Committee
which would have wide experience
and geographic distributon.

A secretary of this commitee be
sppointed from the membership of
the Washington staff of the Amer-
ican Mining Congress—full time,
if necessary—to coordinate the
work of this and local committees.
‘This Mine Safety Committee col-
lect and study all of the present
mining codes and arrive at recom-
mendations for those sections
which have general application.
Local Mining Associations o¢
Safety Councils, where they exist,
also establish Mine Safety Com-
mittees.

Where mines or districts are not
representsd by local associations,
the operator or operators in those
districts set up ad hoc safety com~
mittees to carry on the same
activities,

The activities of the latter com-
mittees be reported monthly to
the American Mining Congress in
Washington so that the entire pro-
gram may be coordinsted and help-
ful suggestions obtained from othes
local essociations.

The local committees, with the
assistance of local mine i

and the U.S. Buresu of Mines, re-
view the state and county laws and
regulations governing mine safety
codes and selection of inspectors.
The epplicable laws be revised,
where they do not now effectively
serve the purpose.

Legislative committees be con.
tacted in order that changes may
be introduced into the respective
legislatures.

(2)

3)

4)

(5)

(6)

n

(8)

(9)

ministration.

Co. since early 1960,

Jomes Boyd began his professional career 36 years ago as
field engineer with Radiore Co. From 1929 to 1941 he was ona
the faculty at Colorado School of Mines where he became
associate professor and, later (1946-1947), deon of foculty.
During World War | he served in the War Department, aiding
in mobilization of the mining industry for the war ond thea
helping direct the flow of raw materials to militery production
programs. He aext served os the first director of the lmdustry
Division of the Militory Government in Germany. From 1947
to 1951, Boyd was director of the U. S. Bureau of Mines, and
during pert of that periad headed the Defense Minerals Ad-

la 1951 Boyd returnad to industry as explaration menager
for Kennecatt Copper Corp. From 1955 until 1960 he was vice
president-exploration. He has been president of Copper Range
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(10) The respective state governors be
.called upon to enlist their support.

(11) The public continue to be informed
of the efforts of the in_dustry to
improve its safety prectices.

Support be given to the strength-
ening of health and safety pro-
grams of the local, state and Fed-
eral Bureaus, and that a planned
safety education and training pro-
gram be deveioped, based on the
services of the U.S. Bureau of
Mines, for suggested use by indi-
vidual companies.

(12)

Mandatory Inspection Would
Erase Past Gains

The history of the eoal mines in-
spection law indicates that the first
step toward Federal control involved
the legal right for the Federal in-
spectors to enter any coal mine at
any time they desired. Most mining
companies in the non-coal field have
welcomed visits from the Federal in-
spectors over the years, for it is only
through their on-the-spot examina-
tions that the inspeetors can become
aware of problems which arise as
mining techniques and processes
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change. The reports resulting from
this voluntary system of investiga-
tions built a spirit of mutual under-
standing and formed the basis for the
research programs of the Bureau,
from which is evolved the technieal
knowledge required to understand
and solve the safety problems. Were
this placed on a mandatory basis, the
gains made in the past would likely
disappear.

Rather than be foreced by law to
permit these visits, it should be the
policy of the industry as a whole,
and companies individually, not only
to accept these visits but to invite
them. The calibre of the Federal in-
spectors has usually been bigh, and
they provide the most efficient chan-
nel for the disseminating of broad
safety knowledge.

On the rare occasion when o Fed-
eral inspector is denied acecess to a
mine, he should be invited to report
the occurrence to the loecal Safety
Committee so that it can use its in-
fluenee to overcome management ob-
jections, Usually such a refusal is
based upon fear or ignorance. Those
of us who invite Federal visits know
that they are useful and helpful and

that in our interest we should ac-
tively support the program through
this typc ol procedure.

Mutual Cooperation Will Help
All Concerned

“The price of freedom is eternal
vigilance.” If we are to combat ef-
fectively the steady pressures for
Federal controls, here is one place
where we can contribute.our part
toward a reversal of this trend. The
present laws arose from ‘the failure
of industry to give eoncerted atten-
tion to a serious problem; today we
are all fulls enlightened. We com-
plain about the eneroachment of gov-
ernment in our daily affairs, but we
rarely take action to prevent it. The
best results for all of us can be ob-
tained through close cooperation be-
tween industry and government at all
levels. In this case, the staffs of the
U.S. Bureau of Mines and the State
Bureaus have the same goals as our
own. Through mutual cooperation
they can be aided in their activities
and we ourselves can be helped by
their knowledge and active assistance.

SINCE THIS ARTICLE WAS SUBMITTED
FOR PUBLICATION, the Secretary of the In-
terior has submitted to Congress a report in two
volumes as required by Public Law 87-300 (75 Stat.
649). The report is a result of a two-year study by
a board established by the Secretary. Many of the
data contained in the report were compiled by the
United States Bureau of Mines at the direction of
the board. Basic information was obtained from
investigations, special studies and reports submitted
by the industry and the states under the reporting

procedures of the statute.

These data, where factual, lend support to the
urgent need of the program outlined in the fore-
.going article. The conclusions, drawn by the Secre-
tary, however, are directly opposed to the consid-
ered judgment of the mining industry, except in-
sofar as they relate to the strengthening of the
Bureau’s training program. Little or no acknowl-
edgment is made in this report of the significant
and continuing safety progress by the industry.

The report’s first recommendation is that the
Secretary be authorized to promulgate safety and
health codes. But safety problems are so local in
character as to require codes reflecting local condi-
tions. Federal codes could never hope to be so all-

nelnsive.
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The second recommendation would designate
those parts of the code which deal with more serious
hazards and would authorize the Secretary to re-
quire compliance with these major provisions and
empower his representatives to enter metal and
non-metal mines for the purpose of inspecting and
investigation. The board uses the coal industry as
an example of the efficacy of this approach, withount
analyzing in any way the fact that the major haz-
ards now covered by Federal statute in coal mines
rarely occur in metal or non-metal mines. Little or

no evidence has been presented to show that, where

ment.

less effective.

hazards are common to metal. non-metal and coal
mines, they can be eliminated by Federal enforce-

The third recommendation would require the
industry to report employment and injury statis-
tics despite the fact that voluntary reporting has,
in the past, proven adequate. Production reports,
now voluntarily made, have been considered highly
satisfactory and there is no evidence presented that
current health and safety reports are less valid or

The fourth recommendation is an agreement
with the industry position that the safety educa-
tional programs of the Burean of Mines should be

supported with adequatc funds.
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APPENDIX IV

THE FUTURE OF EXPLORATION
AND THE MINERAL INDUSTRIES

A Lecture Presented at Stanford University
January 14, 1963

By James Boyd*

INTRODUCTION

To assess the outlook for minerals, it is necessary to appraise the future of all manu-
facturing industries, for there is an intimate relationship. If we believe in the future
growth of the United States and its allies in the Free World, we can look at specific
industries with equanimity although not with complacence.

ProeNosTicCATION—A SELF-DEFEATING ART

To lock into the future of any human endeavor, however, is a risky business, for
any attempt to cogitate in public will in a small way affect the future itself. The con-
clusions reached by the President’s Materials Policy Commission, which was appointed
to look into the future of the nation’s material resources, were highly controversial, as
few people look at the future in the same light. Nevertheless, the very existence of
the findings contained in its report (the so<alled Paley Report, published in 1952)
affected and still affect the decisions of those who control the destiny of the mineral
industries. Consequently, the future for this study, which was a prediction, has already
been altered by its influence.

MaTteriaLs InpustrY REQUIREs Lone PranNiNG Periops

Of all the units which compose the modern industrial complex, it is those which
deal with minerals that must be planned furthest in advance. Planning and execution
must be done as much as a hundred years ahead, as it may be this long before many
production units now in production will be exhausted. Hence, we must look far into
the future. Because “history is prologue,” we must first start with a look at what has
happened in the past, and what is going on now, to try to find some indication of
what is likely to happen in the future. We are rarely very accurate whea we look
ahead even a year. Hence, we will be much more inaccurate when we look twenty-
five years ahead. Nevertheless, plan we must! Fortunately, there are certain fairly
predictable human events which havé such a profound effect upon the trend of in-
dustrial development that they will cause more or less predictable industrial results in
a broad sease.

Our subject here is primarily the future of exploration, which requires deeper in-

® President, Copper Range Company.
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sight than the production aspects of the industry. However, unless we take stock of the
industry as a whole, we cannot see very clearly what is in store for exploration.

MineraL INDUsTRIES MusT ProcRress

Although the mineral industry as a whole is essential to civilized living, various
segments within it are compelled to keep up with the times in order to survive. No
enterprise can exist for long in our society unless it finds a place within the economic
structure which is essential to the body as a whole. Unless it contributes to the well-
being of the commonwealth, it has no right to exist. In fact, if it loses that essentiality,
the forces of competition will soon destroy it.

Reserves Basic To Extractive INpusTRIES

Just as sources of relatively cheap raw materials are fundamental to an industrial
society, so are ore or petroleum reserves the essential base to an extractive industry
company. This statementis so fundamental as to be axiomatic. Although this principle
is often expressed, it is nevertheless frequently forgotten. Unless an executive—who is
the trustee of the savings of hundreds, perhaps thousands, of people—clearly under-
stands this principle, he violates his trust. If he accepts the company’s reserves as they
were entrusted to him and fails to expend substantial energy—and funds—in the
attempt to replace reserves as they are extracted, he will be, in essence, running a
liquidating operation. The search for new reserves is therefore an integral part of any
extractive enterprise, and the cost of it a proper charge against operating expenses.
These costs must eventually be reflected in the price charged to the customers for the
product. i

History or MinERaLs

This is not the place to detail the history of mineral production. A few summary
statements will suffice: the demand for virtually every mineral, once it has been estab-
lished in commerce, has continued to rise over the years; it is perfectly true that de-
mands made upon all the minerals have been notoriously fluctuative, but, with rare
exceptions, the total demand for each shows a steady rise when the fluctuations are
averaged out. Almost all materials newly introduced into commerce—dramatically
illustrated by aluminum—show a steadily increasing rase of increase for many years.
Few mineral raw materials, once established in commerce, disappear totally from the
market; in fact, I can think of none that has; after they have become fully established
in commerce, there is a tendency toward maturity in which growth tends to parallel
general industrial growth and population increases. This occurs despite the encroach-
ment of substitutes and changes in technology.

Tuz Furuxs

These are the salient trends in mineral history up to the present time. What about
the future, as the future is what we are talking about today? From the viewpoint of
those engaged in the extractive industries, the future is very bright. There are social,
political and economic forces at work on a grand scale, that will, in the not too distant
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future, place enormous demands on the extractive industries, unless interrupted by an
international holocaust. However, the effect of these forces cannot be predicted ex-
actly, as they are affected by many unpredictable variables.

Virtually all of the civilized nations today, cither jointly through the United Na-
tions or individually through programs of their own, are striving to improve the
physical and economic well-being of the less privileged portions of their populations.
The United States, with approximately 6 per cent of the world’s population, still con-
tinues to consume nearly 40 per cent of the world’s mineral supplies. The European
community, although still far behind in per capita consumption, is rapidly overtaking
the United States, and the Iron Curtain countries are making strenuous efforts to
catch up. Almost every underdeveloped nation has ambitions in the same direction.

Tz MaceNrrupe or GrowTH

Assuming that the consumption of raw materials is an approximate measure of
the standard of living of a country, it is not difficult to calculate that proportionate
increase which will be required to raise the rest of the Free World to our standard of
living. Using the present ratio, it would require almost five times the amount of raw
materials produced in the Free World today. To raise the average standard of living
of the world to 10 per cent of that of the United States would require an increase in
the mineral raw materials supply of at least half. To put it another way, every one
per cent improvement in the average standard of living will require a five per cent
increase in raw material production.

This concept has been developed by Mr. Ira Joralemon in 2 paper, “Forever Hun-
gry,” which was read to a gathering in San Francisco recently but which has not yet
been published. Whereas he developed the figures material by material, I have, with
his help, reduced them to a rough approximation of the ratios in total. In giving me
permission to use them in this lecture, he pointed out that there are wide differences
between commodities. In materials such as the fertilizers, which are totally consumed,
the ratio of use between the well-to-do and the less fortunate nations would be about
in proportion to the populations. This means that in these commodities an added
consumption of roughly two and a half times their present rate would be required to
bring them up to our standard. In the less destructible materials, such as copper and
iron, the more prosperous nations have accumulated great quantities during the past
half century. The accumulated material is in use and much of it returns to the system
as scrap in twenty to thirty years. Therefore, to fill the “pipelines” and get sufficient
material in use to produce our type of standard would require far greater ratios. This
is not the place to develop the concept in full or to argue the details. Suffice it to say
that whatever the accurate figures are, requirements for additional production are
larger than most people can conceive.

It has taken over half a century, and billions of dollars invested, to bring our ca-
pacity for production—both bere and abroad—to the present level. This brings into
focus the task facing the extractive industries to meet the potential demands which
will inevitably be generated by international efforts to improve the lot of the world's
underprivileged population. This is the stated policy of the United States and the
United Nations, and vast expenditures of energy and funds are b. ng made to bring
the policy to fruition. When we consider for a few moments the difficulty in finding
new raw material supplies, and the enormous quantity of capital required to bring
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them into production, we can get a glimpse of the enormity of the problem facing the
extractive industries. This is a challenge to the entire mineral fraternity. Let me say
only that we are talking not in terms of mere millions or billions of dollars, but of
hundreds of billions in capital investment.

I have purposely painted this situation with a broad brush. It is easy to see what
vast opportunities for economic and technical research are opened by these expectations.
Each of the essential materials provides an excellent subject for economic research in
order to define its future in more precise terms.

THE Parapox oF CURRENT SURPLUSES

The paradox is that at the moment almost every mineral raw material is in ample
supply for current needs. The world problems in minerals are currently those gener-
ated by surpluses—not shortages. I am quite sure that, in contemplating immediate
problems, the total view has escaped the attention of those who would raise the
standard of all of the millions in the underdeveloped nations overnight. To find the
capital required to create mineral supplies for some of the dreams of the planners is
beyond the realm of possibility, short of a hundred years. Mineral supplies are, how-
ever, only a small part of the picture. There are companion requirements necessary
to bring about the desired results, which dwarf the mineral industries in their demands
upon capital formation. Nevertheless, many people, organizations and nations are
dedicating themselves to these humanitarian goals. They are bound to have some
impact, and as they do, they will create resource problems in proportion to their suc-
cess, which will erase our current difficulties.

Minerar INvusTrIEs' SHARE oF FutUuRre

To look into the future of the mineral industry and related exploration activities,
it has been necessary to start with an appraisal of economic forces. This appraisal shows
that if this country and the Free World are to “go forward with vigor,” we in the
mineral fraternity have a gigantic task to perform and should be able to face the future
without fear that we shall run out of work to do. For everybody involved in the
mineral industries, then, the long-range future is very bright, even if we face some
difficult problems at this juncture. However, the future will remain bright for all
mankind only if we do our share to help realize improvements in standards of living.

ExrroraTioN’s CONTRIBUTION

If this appraisal of the future is correct, then the burden falls first on the explora-
tion fraternity. In most minerals the known and so far undeveloped reserves are in-
sufficient to meet demands that would exceed our present capacity by more than a
few percentage points. Certainly the search for, discovery and exploitation of new
sources of supply are rapidly becoming urgent undertakings. This urgency may not
be apparent to managers who today are struggling with surplus capacities and low
metal prices. It is also unclear to Government officials who visualize the stockpiled
materials as a gigantic burden on our Treasury, instead of the precious asset which
they are. Large as these apparent surpluses scem to be, they pale into insignificance
beside the demand which could arise from even a limited realization of current dreams
for social progress in the world.



In light of these mental roadblocks, it is not surprising that managers have become
discouraged by the high cost and relative unproductivity of exploration in recent years.
Although we can point with some pride to many new discoveries, managers have
authorized very heavy expenditures and observed too few immediate returns. Meagre
though results from recent exploration appear to be in relation to the cost, nevertheless
they have contributed to the current surpluses. Unfortunately, for many the cost of
failure has been high and curtailments in appropriations have occurred. We should
not, however, be discouraged by the present trend to curtail exploration activities; it
will have to reverse itself, although it may take another period of shortages to stimu-
late the necessary interest.

We are all aware that most of the mines that produce today were discovered either
accidentally or through the surface expressions of nearby areas of mineralization. In
the past two decades, a few important discoveries have been made by more scientific
means, but even these have been based on more or less primitive procedures. I say
“primitive” because although they may have been the result of sophisticated thinking
in the light of present knowledge, they are primitive in the light of what must be de-
veloped in the future.

For the immediate future, the increase in ore reserves will come most easily from
the extension of known mines, or new orebodies in the immediate environment of
those already discovered. Most of these new reserves can be found only by the ap-
plication of much better structural and mineralogical knowledge than we possess
today. There is, therefore, much room for research in the mineralogy of the environ-
ment of ore deposits and the structural or facies control of deposition. Some such re-
search has been undertaken in recent years, but the mining profession has not yet
learned from its brothers in the petroleum field that secrecy is one of the greatest de-
terrents to progress, so that too few of the results of the work have been released for
publication. The limited work being done by the United States Geological Survey,
in studying old or active mining districts, is producing invaluable data leading to
solutions of the problems of this type of geology. Other data are being generated by
the universities, research institutions and commercial companies. For those whose
futures lie in this direction, there are innumerable avenues for research. For a partial
list I refer you to the 1956 report of the National Science Foundation’s Committee on
Minerals Research.

Nezp ror FunpaMenTAL REsEarcH

The tremendous increases in ore reserves required to meet future demand, how-
ever, must come from the discovery of entirely new mineralized areas. Today the
search for these is being done mostly by the larger companies through extensive recon-
naissance with geochemical surveys, airborne geophysics and photogeology, as guides
to geological reasoning. These sciences, however, are in their infancy. Undl we
know more about the fundamental geological conditions which bring about the con-
centration of minerals into economic deposits, these expensive and broad reconnais-
sance methods will be only partly effective. Geological theorizing from massive data
accumulated by such procedures can lead only to wasted effort if it is not accompanied
by reconnaissance geology on the ground and greater knowledge of fundamental
geologic processes on which to base interpretations.

Enough has been learned about the geologic environment of known mining dis-
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tricts to teach us that the effects of geologic events reach far beyond the concentrations
of economic minerals themselves. As we learn more of the nature of these subtle
changes in the surrounding rocks, the better we will be able to detect the presence of
heretofore unknown concentratons. Here again there are vast voids of ignorance
which can be filled only by extensive research.

CoMPUTERS

The application of systems engineering through the use of computers will be only
as good as the basic knowledge which can be fed into the calculations, and such ap-
plication of systems engineering to analysis of massive data is only partly understood.
All of these data can be utilized only when the minds of many are applied to the
problem. To accomplish as much as possible, the data must be made available to
people with a broad spectrum of experience in order to get the most out of them.

Cosr

All the above methods are extremely expensive. Only the wealthiest of companies
or institutions can carry them out alone, and then only if their effort and financial
support are courageous and large enough to stand the many failures which are in-
evitable before significant discoveries can be made. Smaller organizations will have
to combine for effectiveness, and cooperate with public and private institutions. This
problem changes some aspects of exploration. But the day of the moderate sized or-
ganization is by no means over. Such organizations have found major orebodies in
recent years. Great orebodies may still be found at moderate cost by those with sufh-
cient knowledge of ore occurrence as well as imagination and daring. Neither geo-
physical methods nor computers will ever make these qualities obsolete; they can only
help.

Lanp Laws

The efforts of exploration groups will be hindered as long as archaic land laws
continue to apply in areas where the basic geology is favorable for such efforts. Pros-
pecting in our times is seriously handicapped by the present system of land ownership
and administration. The fears of those in Government about the release of land to
commercial development are as unfounded as those which prohibit the modernization
of land laws. It is perfectly true that the resources of a country belong to its people,
but it is only through specific groups of the people, who are trained and equipped to
develop resources, that they can be made available for the use of the entire population.
The benefits of the exploitation of resources can be made available to all the people by
permitting such groups to operate freely. Therefore, further progress toward the full
utilization of all lands is a matter of considerable urgency. The competing demands
for the use of lands are resulting in extreme pressure today from each competing group
to usurp large areas for its particular purposes. The wilderness preservationists, timber
producers, grazing interests, water developers, recreation advocates, and even mining
interests, instead of cooperating to solve their problems together, are taking them one
by one to the Congress and insisting that the needs of their group are paramount.

It is easy to oversimplify the problem, it is true, but until the bodies politic under-
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stand the underlying principles and overrule those who would prevent development
out of fear that a few may make a profit, the discovery and development of new re-
serves will be most difficult. Hence, the future of our mineral supplies is almost as
much a political problem as it is technical. The political side of the question cannot
be ignored, as the future depends upon effective solutions. Until those who under-
stand the problem enter the political arena in order to bring about a major change in
the approach to land problems, the future of raw material supplies will be jeopardized.
Because mineral raw materials are rarely consumed directly by the public, there re-
mains a larger area of ignorance on the part of those in the seats of power than must
be the case if these problems are to be solved.

New Types or DrerosiTs

Even if we are able to find solutions to many of the basic geological, engineering
and political questions, it is extremely doubtful if we shall be able to discover new
deposits, of the type we have been used to working, fast enough to replace those being
exhausted. If we are to be successful in bringing about economic improvement to
great numbers of underprivileged people, the demands for raw materials will be beyond
the reach of traditional mining methods or the presently exploited types and grades
of ore deposits. Therefore, a part of the future of mineral exploitation must lic in
directions foreign to our present training and experience.

Apvance or Extractive TEcHNOLOGY

Many of our present reserves are exploitable only because of technical advances in
the fields of mining and metallurgy. A few years ago many of the deposits now mined
could not be worked profitably with the machines and methods then available. The
development of new mining methods is materially retarded by our lack of detailed
knowledge of the nature of the materials and forces with which we have to deal. Min-
ing methods and machines are evolved largely by trial and error. They are only minor
improvements on those which have been in use for years, even centuries. It is surpris-
ing, even disturbing, to find the attention of operators engaged almost entirely in
adapting the known to the problems at hand. Very little sophisticated, scientific
thought is brought to bear on these problems. Yet, if the raw material requirements
are to be met, radical improvements must be made toward the utilization of low-grade
resources not now considered to be part of our reserves. The vistas in this field for
physicists, other scientists and engineers are almost infinite. We may have to reach
for sources of materials which are now beyond our present limited horizons—even to
the seas, or to what today we call the “common rocks.” I need not remind you that
what we today call bauxite was clay to the last generation of aluminum producers; or
that in fifty years the minimum grade of copper ore included in reserves has decreased
from 1.2 per cent to .35 per cent, and at least one company is considering the mining
and milling of 0.2 per cent capper ore—or one-sixth of the minimum that was used

in computing copper reserves a generation ago.
CoorxaaTION BETWEEN ScrENTISTS

All of these activities will require the combined efforts in team play of scientists in
all fields, engineers of every discipline, sociologists and politicians. It is in the develop-
ment of such cooperation that the future of raw materials lies.
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To most of you with whom I am talking today, this vast problem of raw material
supply may appear to be a high, impenetrable wall. To be successful in any endeavor
men must broaden their horizons to include all the environments in which they work.
Unless they do, they may expend their energies in ways which will have a limited ap-
plication to the main problems.

To avoid this, it is essential to determine one’s own inclinations in pure science, in
the applied sciences, in engineering, politics, social studies, or management. Once an
individual knows the field he wishes to follow, to be effective he must find the spot
where he can make the greatest contribution and then tackle the problems with en-
thusiasm. If we all do this, the vastly complex question of the entire mineral supply,
which we must face in the future, will resolve before the onslaught.

ConcrLusion

The future of the mineral industries in total, although appearing dark in some
respects just now, is really bright. There is room in this field for far more people than
enter it today, and the needs are complex and interesting enough to attract the highest
calibre of all types of brains, if they can be made aware of the challenge.

I fully realize that what has been said here today poses more problems than have
been answered. In the face of mineral surpluses and low prices, I have had the temerity
to suggest that the world faces great shortages of raw material supplies in the not too
distant future. We as Americans have set our feet on a course of leadership in world
affairs, a major part of which is directed toward the improvement of the material
welfare of millions of people. In our desire to prove the superiority of our political
system of free individual choice within a welfare state, do we recognize that the lack
of raw materials may cause us to fail? I think that at the moment we are in danger
of permitting this to happen. Certainly the degree to which our objectives are achieved
will be controlled in part by our ability to focus on and solve the questions I have
touched upon today. The “Future of Exploration and the Mineral Industries” is in-
exorably bound to these political and social developments. Those faced with the
planning of the future of the mineral industries must attempt to evaluate the probable
degree of success of our political objectives. Because such an evaluation depends upon
so many imponderables, it is difficult to be specific in detail. All of us engaged in any
phase of the mineral field have a great challenge before us, but I for one am sure that
we shall have some measure of success.
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