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ABSTRACT

Project Title: An Evaluation of the Historic Significance of the
Department of the Interior, Bureau of Mines Northwest
Electrodevelopment Laboratory/Albany Research Center,
Albany, Oregon

Report Date: February 1998/Printing funded September 2000

Authors: Bobbie Ferguson and Christine Pfaff
U.S. Department of the Interior
Bureau of Reclamation
Technical Services Center
Denver, Colorado

Prepared For: The Office of Acquisition and Property Management
U.S. Department of the Interior
Washington, DC

Project Description: In February 1997, the Office of Acquisition and Property
Management entered into an intergovernmental
agreement with the Bureau of Reclamation's Technical
Service Center to conduct a historical research study of
the Albany Research Center (Center) in Albany, Oregon.
The Center was formerly a Bureau of Mines facility and is
now operated by the Department of Energy. Three
primary objectives for the study were identified in the
agreement:

• Develop a contextual history of the Center

• Conduct an inventory and evaluation of
significance of all buildings and select e quipment
at the Center

• Complete oral interviews with former Bureau of
Mines employees.

Results of the investigations are contained in a two
volume report. The first volume includes the contextual
history, a description of the physical development of the
Center, and an evaluation of significance of the Center,
as well as appendices. The second volume contains
individual inventory forms for all buildings at the Center.
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The Center served as a campus for Albany College
between 1925-1938. Between 1941 and 1943, part of the
facility was occupied by the National Youth Administration.
The Bureau of Mines acquired the property in July 1943.
At the time the approximately 47 acre site contained five
buildings and one concrete foundation. Today there are
39 buildings.

Project Results: The authors recommend that the Albany Research
Center is eligible for listing in the National Register of
Historic Places as a historic district under Criteria A, B,
and C. Two periods of significance were identified. The
first is 1923-43 when the Center was occupied by Albany
College and then the National Youth Administration.
During this time, four significant buildings were
constructed. The second period of significance, 1943-55,
is the one during which landmark research in, and
subsequent large-scale production of zirconium was
conducted by the Bureau of Mines. The guiding force for
this seminal work was Dr. William J. Kroll. This is
considered the primary period of significance.

The Albany Research Center retains a high degree of
integrity for the period of significance for which it is most
noted. The scientific research complex within its unusual
landscaped park-like setting retains much of its early
1950s appearance and ambiance. This relatively
unchanged appearance serves as a reminder of and tribute
to the innovative research which occurred there during
the primary period of significance.

Of the thirty-nine buildings present at the site, thirty-
three were recommended as contributing to the historic
district, four of which are believed to have individual
significance (Buildings #1, 2, 5, and 23). By letter of
October 9, 1997, the Oregon State Preservation Office
concurred in the recommendation for an eligible historic
district with one exception: The evaluator found
Building #18 lacked sufficient integrity to be considered
contributing.
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CHAPTER I

INTRODUCTION AND BACKGROUND FOR HISTORIC
INVESTIGATIONS

CLOSURE OF THE BUREAU OF MINES

At the end of fiscal year 1996 Federal budget negotiations, the Congressional
Conference Committee members moved from their Houses' strikingly different
positions earlier in the summer to agreement that the Bureau of Mines of the
Department of the Interior should be eliminated within 90 days, by January 22,
1996. The date was later extended to February 3, 1996. Thus, in an
appropriations act, the Congress abolished a scientific organization created
through a specific piece of legislation 86 years earlier (see Chapter 2). A few
peaks in its accomplishments are highlighted by William S. Kirk (1996) , but the
scope and depth of its research and practical applications in a myriad of areas,
and the Bureau of Mines' importance in understanding and helping maintain
the Nation's strategic materials are unknown to all but a tiny number of experts
and some former employees. Little of its institutional memory remains. As
noted in the quotation below, only a portion of the research program of the
Albany Research Center (Center), the subject of this volume, was transferred to
another Federal agency.

The appropriations act specified the transfer of only the following programs from
the Bureau of Mines; the remainder were abolished.

The Health and Safety Research Program at the Pittsburgh, PA, and
Spokane, WA, Research Centers and Materials Research Program at the
Albany, OR, Research Center would be transferred to DOE. (Department of
Energy, clarification added to quotation.)

		

	 	                              The Land and Mineral Resources Program studies at the field offices in

		

Anchorage and Juneau, AK, would be transferred to the BLM. (Bureau of

		

Land Management, clarification added to quotation.)

The minerals information components of the Information and Analysis
Program in Washington, DC and Denver, CO would be transferred to the
USGS. (U.S. Geological Survey, clarification added to quotation) (Kirk 1996:
13-14).
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Chapter I

The Office of Acquisition and Property Management (PAM) of the Department
of the Interior was tasked with assisting Bureau of Mines in the acquisition and
property management aspects of the transfers, particularly with museum
property.

The Bureau of Mines had, under Interior Departmental Manual Part 411, been
tasked with identifying objects/artifacts, termed museum property, which
illustrated the history of its mission. The Center had identified categories of
material, including large items such as furnaces, associated with particular
research conducted at the Center which could not easily be moved to a museum
or other permanent repository. These required consideration separate from
other types of property. In addition, many of the buildings were either known to
be or were approaching the 50-years-of-age threshold requiring that they be
evaluated for historic significance under the National Historic Preservation Act
of 1966, as amended.

RESEARCH TO DOCUMENT THE HISTORY OF THE NORTHWEST
ELECTRODEVELOPMENT LABORATORY, THE ALBANY RESEARCH CENTER

	    Having recognized the need to address certain objects as museum property   

	

and
to evaluate the historic significance of the buildings, PAM entered

	

into an
Intergovernmental Agreement with cultural resources staff at the

	

Technical
Services Center of the Bureau of Reclamation, Department of

	

the Interior, in
Denver, Colorado, to complete the work begun by PAM.

The three primary aspects of investigation for the Northwest
Electrodevelopment Laboratory, later called the Albany Research Center,
defined in the agreement are a contextual history to provide a basis for an
inventory and evaluation of the structures and select equipment, and oral interviews
with former Bureau of Mines employees knowledgeable of its historic operation
and its place within the Bureau of Mines structure, which would complement
research conducted in documents. A list of interviewees is included as
Appendix A. Tapes of the interviews are archived in the Interior Museum,
Main Interior Building, Washington, D.C.

CONDUCTING THE RESEARCH

Research for the contextual history, including information on the structures,
was conducted at the National Archives in Washington, D.C., and College
Park, Maryland, in person during the week of May 12, 1997, and by telephone
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Albany Research Center

and electronic mail; with the Seattle Branch of the National Archives by
telephone, with the Oregon Historical Society in Portland by telephone, with
the Roosevelt Library in Hyde Park, New York, by electronic mail; and in person
in the library and files of the Center during the week of April 14, 1997. Many
other sources were contacted, including the Department of the Navy, Naval
Historical Center, Operational History, in Washington, D.C.; the National
Atomic Museum in Albuquerque, New Mexico; the American Society for
Metals; and the American Nuclear Society.

Four oral interviews were conducted in Albany, Oregon, during the week of
April 14, and two in Silver Spring, Maryland, during the week of May 12, 1997.
An additional telephone interview was also conducted during the week of
May 12, 1997.

A site visit to research and document the structures and equipment was
conducted in Albany during the week of April 21, 1997.

THE REPORT ON THE HISTORIC INVESTIGATIONS

This two-volume report documents the results of the investigations. Volume
one contains a narrative history of the Center and its physical development, as
well as an evaluation of significance. Appendices include a list of  interviewees,
supporting data, plans, and historic photographs. Volume two contains a
building inventory form and photodocumentation for each structure.
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CHAPTER  I I

THE HISTORY OF THE DEVELOPMENT OF THE NORTHWEST
ELECTRODEVELOPMENT LABORATORY, ULTIMATELY THE
ALBANY RESEARCH CENTER

THE BUREAU OF MINES

ORGANIC ACTS

To understand the role and functioning of the Northwest Electrodevelopment
Laboratory, later called the Albany Research Center (Center) , it is necessary to
understand something of the organization and mission of the Bureau of Mines of
which it was a part. In the same spirit which he brought to conservation of
other resources, and with the support of the mining industry, President
Theodore Roosevelt in 1907 recommended the establishment of the Bureau of
Mines within the Department of the Interior. At the time, all research and
publication concerning mining within the Federal Government was carried out
by the Geological Survey. Congress resisted his suggestion, as it had the
recommendations of the American Mining Congress of 1896 (Kirk 1996), until
after December 1907 when disastrous coal mine accidents in West Virginia,
Pennsylvania, and Illinois brought a public outcry at the "tragic waste of human
resources and natural resources in mines and plants of the mineral industries"
(Kirk 1996; Agnew 1976:3). The Organic Act of 1910, 36 Stat. L. 369, which
created the Bureau of Mines, defined the areas the new Bureau of Mines would
address:

(1) The safety of mines, and the appliances best adapted to
prevent accidents;

(2) The possible improvement of conditions under which mining
operations were carried on;

 
                (3)   The treatment of ores and other mineral substances;

                        
                                        (4)   The use of explosives and electricity; and  

                                                         (5) The prevention of accidents (Agnew 1976:3).

                                                     5



Chapter II

Three years later in amendments to the 1910 Act (37 Stat. L. 681), greater
emphasis was placed on item (3) of the 1910 Act concerning ores and minerals
by adding the following functions:

(1) To conduct inquiries and scientific and technologic investigations concerning
mining, and the preparation, treatment, and utilization of mineral substances
with a view to improving health conditions, and increasing safety, efficiency,
economic development, and conserving resources through the prevention of
waste in the mining, quarrying, metallurgical, and other mineral industries;

(2) To inquire into the economic conditions affecting these industries;

(3) To investigate explosives and peat;

(4) To investigate, on behalf of the Government, the mineral fuels and
unfinished mineral products belonging to or for the use of, the United States,
with a view to their most efficient mining, preparation, treatment, and use;
and

(5) To disseminate information concerning these substances (Agnew 1976:3-4).

Item (4) was transferred to another agency of Interior in 1920 and subsequently
to the Geological Survey (Agnew 1976:4).

CHANGES IN STRUCTURE

By Administrative Order No. 21 of June 8, 1925, President Calvin Coolidge
transferred the Bureau of Mines, excluding aspects of oil and mineral leasing,
and the Division of Mineral Resources of the Geological Survey to the
Department of Commerce, where it stayed until March 10, 1934, when
President Roosevelt issued Administrative Order No. 159 transferring the
Bureau of Mines back to the Department of the Interior.

While there were reorganizations of the structure of the Bureau of Mines after
1934 (e.g. 1954, 1963, 1974), the basic mission and structure of the Bureau of
Mines remained roughly the same until the 1970s. Then, growing
environmental, social, and perceived potential conflicts of interest in the Bureau
of Mines' relationship with private industry resulted in programs being moved
out of the agency (e.g. mining enforcement and safety research) and a change in
emphasis in research (Kirk 1996 and Mlynarski ca. 1981). Among the new areas
was investigation in the use of plants in cleaning water contaminated by mine
waste. One exception to the timing of these changes was the removal of the
Office of Coal Research from the Bureau of Mines to become a separate office
within Interior in 1960 (Kirk 1996).
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THE WORK OF THE BUREAU OF MINES

Although mining and safety research and enforcement were the first, and
continued for many years as critical programs of the Bureau of Mines, the
programs important within the context of this study are those related to
metallurgy and, thus, the remainder of the discussion is devoted to this area.
Agnew (1976) gives the three main subdivisions of metallurgy as (1) mineral
dressing, (2) extractive metallurgy, and (3) physical metallurgy. These are
defined as:

• Mineral  dressing: Physical extraction  or concentration of minerals from the
rock matrix as it comes from the mine;

• Extractive metallurgy: Extracting of pure metals from their ores as mined, or
from concentrates; and

• Physical metallurgy: Takes the pure metals that are prepared by the
extractive metallurgist, and mixes or alloys them so as to obtain better
properties for fabrication—this involves the field of manufacturing and, in
contrast to mineral dressing or extractive metallurgy, normally is performed
some distance from the mines and mills. (The Bureau of Mines does less
research on physical metallurgy than on the other two.)(page 41).

While Mr. Agnew's parenthetical note on physical metallurgy is certainly true
for the Bureau of Mines as a whole, among the work for which the Albany
Research Center (Center) is most recognized is its role in the creation of an
alloy.

Agnew notes that Mineral Dressing is also called "concentration" or
"beneficiation" (page 41).

METALLURGICAL INVESTIGATIONS

Mlynarski (ca. 1981) described the structure and activities of metallurgical
research activities of the Bureau of Mines within three phases:

Formative Period, 1913-1940;
Accelerated Growth, 1941-1960; and
Stabilization, 1961-1981.

During the Formative Period , small research centers, or "mining experiment
stations," which focused on the development of raw materials, particularly
minerals beneficiation and reduction, were established in regions around the
country. They were closely tied to the needs and operating problems of industry
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and dealt with problems specific to the region. A few facilities investigated more
theoretical (UC Berkeley-thermodynamics), broader-based (Boulder City,
Nevada-use of electricity in metallurgy), or specific (Golden, Colorado-radium)
problems. In the late 1930s the foundation was laid for the development of
metallurgical research within the Bureau of Mines: centers were constructed at
Salt Lake City, Utah; College Park, Maryland; Rolla, Missouri; and Tuscaloosa,
Alabama (Mlynarski ca. 1981:1-2).

Activities of the second phase, Accelerated Growth, reflect the needs of the
nation during the second world war, the cold war, the Korean War, and rapid
industrial growth following WWII (Mlynarski ca. 1981 and Morgan 1997).
Critical to the work conducted at the Metallurgy Centers established in the late
1930s and the new ones created at Albany, Oregon, 1944; Reno, Nevada, 1954 (
transferred from Boulder, CO); and Minneapolis, Minnesota, late 1950s; was the
Stockpiling Act of June 7, 1939 (53 Stat. 811) (Mlynarski ca. 1981 and Morgan
1997). The Act's purpose was to:

provide for the common defense by acquiring stocks of strategic and critical
materials essential to the needs of industry for the manufacture of supplies for
the armed forces and the civilian population in time of a national emergency,
and to encourage, as far as possible, the further development of strategic and
critical materials within the United States for common defense.

Section 7 (a) directed:

That the Secretary of the Interior, through the Director of the Bureau of Mines
and the Director of the Geological Survey, is hereby authorized and directed to
make scientific, technologic, and economic investigations concerning the
extent and mode of occurrence, the development, mining, preparation,
treatment, and utilization of ores and other mineral substances found in the
United States or its Territories or insular possessions, which are essential to
the common defense or the industrial needs of the United States, and the
quantities or grades of which are inadequate from known domestic sources, in
order to determine and develop domestic sources of supply, to devise new
methods for the treatment and utilization of lower grade reserves, and to
develop substitutes for such essential ores and mineral products; ....

Public Law 79-520, July 23, 1946, amended the 1939 Act to read as follows:

That the natural resources of the United States in certain strategic and
critical materials being deficient or insufficiently developed to supply the
industrial, military, and naval needs of the country for common defense, it is
the policy of the Congress and the purpose and intent of this Act to provide
for the acquisition and retention of stocks of these materials and to
encourage the conservation and development of sources of these materials
within the United States and thereby decrease and prevent wherever
possible a dangerous and costly dependence of the United States upon
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foreign nations for supplies of these materials in times of national
emergency.

Sec 2 (a). spelled out who was responsible for ensuring these supplies:

To effectuate the policy set forth in section I hereof the Secretary of War,
the Secretary of the Navy, and the Secretary of the Interior, acting jointly
through the agency of the Army and Navy Munitions Board, are hereby
authorized and directed to determine, from time to time, which materials are
strategic and critical under the provision of this Act and to determine, from
time to time, the quality and quantities of such materials which shall be
stockpiled under the provisions of this Act .. .

The State, Treasury, Agriculture, and Commerce Departments were directed to
cooperate in this effort.

A substantial portion of the Bureau of Mines budget during these years was tied
to strategic and critical metals. With the end of the Korean War, and with
increased industrial production and the reduction of tariffs and shipping and
labor costs for importing material, attention to the need for these materials and
associated funding declined (Morgan 1997) .

The majority of small centers which had been created during the Formative
Period to conduct specific research disappeared, and with them the close
working relationships with universities and local industry, while the activities of
the metallurgical research centers expanded. Pilot plants were established
which resulted in the establishment of industrial operations which are part of
modern American industry (Mlynarski ca. 1980:2-3).

Mlynarski defines the final phase, the Stabilization Period , as one of
consolidation and maturation. The remaining small centers were closed, all
metallurgical work was centralized at eight research centers, and the emphasis of
research changed to reflect the social consciousness of the period.

9



Albany Research Center

submitted data, for more than fifty sites in thirty-six localities showed that any
one of a number of the sites was suitable. At the same time, an architect
(Henry Powell Hopkins, identified in Report on the Northwest
Electrodevelopment Laboratory 1945, U.S. Department of the Interior, Bureau
of Mines, Albany, Oregon, Center Library; hereafter cited as Report 1945,
Center Library) was asked to develop ideas the Bureau of Mines had for the
design of the Laboratory (Hearing 1943:4, Archives I).

These efforts proved to be premature for the Bureau of the Budget almost
immediately impounded $480,000 with the assertion that critical materials
would not be approved for the construction, despite the stated purpose of the
facility to provide strategic metals for the war effort. Interior 's response was to
reevaluate the proposals to see if any had existing buildings which could be
used; none appeared to be appropriate. New proposals were submitted for use or
lease, including one for the State College of Washington in Pullman, and
another for Montana State College, offered by the Missoula Chamber of
Commerce (Hearing 1943:5, Archives I).

Purchase of vacant buildings in several locations was considered, but none
identified was useable without extensive modification. There was one late
exception: the former location of the Spokane Junior College, which appeared
to meet most criteria and to require little remodeling. The Bureau of the
Budget did not object to such an acquisition ( Hearing 1943: 7-8, Archives I).

At the end of 1942, Secretary Ickes issued an order to place the Northwest
Electrodevelopment Laboratory in Spokane, Washington. His decision brought
such an outcry that he was compelled to retract his order, deciding to hold a
meeting at which representatives of the four interested states would have an
opportunity to express their ideas and offer proposals. The meeting was held on
January 12, 1943, in Room 5160k of the New Interior Building (Report, 1945:2,
Center Library).

Attendees included Harold L. Ickes, Secretary of the Interior; Senator Wheeler,
Montana; Senator Murray, Montana; Senator Holman, Oregon; Senator
Wallgren, Washington; Senator Bone, Washington; Representative Holmes,
Washington; Representative Angell., Oregon; Representative Ellsworth, Oregon,
Representative Mansfield, Montana; Perry Nelson, representing Senator Clark
of Idaho; Paul Olsen, Secretary to Representative Coffee; Hugh Mitchell,
Secretary to Senator Wallgren; A. R.. Sayers, Director, Bureau of Mines; C. N.
(sic, should be R.S.) Dean, Bureau of Mines; M. N. Strauss, Department of the
Interior, W. D. Dodson, Chamber of Commerce, Portland, Oregon; and Carl
Curlee, Albany, Oregon. (Note: Assistant Secretary of the Interior Chapman is
not included in the list of attendees but is present and assumes an active role.)
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Secretary Ickes welcomed the participants and after providing a summary of the
events leading up to the meeting, asked that each person provide his views and
submit any proposals which met the basic criteria established. Ickes stated that he
would be provided a "digest" of the court recorder's transcript of the meeting,
which would be considered, along with the proposals already received, in making
his decision. He then turned the meeting over to Assistant Secretary Chapman
and left (Hearing 1943: 1-2 and 8-11, Archives I).

Presentations ranged from protestations over the fact that the speaker's State
had not received a fair share of the benefits of the War (no plants, no bases,  etc.),
to pleas for assistance, to carefully structured proposals. Much emphasis was
placed on the vast mineral wealth of a particular area, tying the location of the
facility to serving the needs of that immediate area as had been the case with
earlier Bureau of Mines' Stations. Many proposals were the same as previously
submitted and a few attendees were unprepared. One proposal was completely
new. Senator Holman entered into the record a copy of a letter concerning this
new proposal: C. W. Platt, Secretary of Lewis and Clark College, writing on
January 8, indicated that he had been approached a few days earlier by Mr. H.  
(enry) G. Iverson of the Bureau of Mines in Portland, inquiring about the
availability of the property in Albany, Oregon, which had been the home of
Albany College before the College moved to Portland and became Lewis and
Clark College.

Mr. Platt continued that the discussion with Mr. Iverson led to a request that the
College Board of Trustees submit information on the property to Mr. Iverson,
which they did on January 7. The report was to be air-mailed to the Bureau of
Mines in Washington. A price of $175,000 for the property had been quoted. The
property offered is described in Chapter IV.

Mr. Holman also entered into the record a telegram from Ralph R. Cronise of
the Albany Chamber of Commerce providing additional information and notice
that Carl Curlee, the Manager of the Chamber, would arrive in Washington the
day before the meeting (Hearing 1943:48-55, Archives I). Mr. Curlee did
arrive, spoke briefly at the meeting on behalf of Albany, and stayed for eight
weeks, "camping on Mr. Chapman's office bench and conferring daily with
Senator McNary, Senator Holman and Representative Ellsworth . . . and he
only came home when it was decided that it was safe for him to leave"      
(Democrat-Herald, March 17,1943). The Albany Chamber did not have a  large
"war-chest" to pay for this extended lobbying effort, but devised a plan to raise
money. Chamber members went along both sides of the downtown streets with
a petition, asking business to pledge small sums (Hurley 1969). The $710
raised (copy of pledge sheet in Center Library) must have been enough.
Mr. Curlee is also reported to have earlier flagged down a train enroute from
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California to Spokane on which the site investigation team was riding and
whisked the members off to see the Albany College Campus  ( American Metal
Market 1982:12A; Hurley 1969).

On February 2 and 5, Secretary Ickes received telegrams from E. O. Holland,
President of the State College of Washington in Pullman, enhancing the offer
made previously, including a promise from the Governor to sell the building of
interest. A report prepared on February 6 included a statement of the
willingness of the city fathers to close off streets and purchase property if
necessary to obtain the facility (Records of the Special Committee of the Senate
to Investigate the National Defense Program, 1941-48, 1943, Archives I;
hereafter cited as Truman Committee, 1943, Archives I).

On February 8, 1943, Senator McNary of Oregon, the Senate Minority Whip,
who had been unable to attend the January 12 meeting, wrote to President
Roosevelt indicating that he was "earnestly desirous" that the electro-
development laboratory authorized in the last Annual Appropriation Bill for the
Interior Department be located in Albany, Oregon. He notes that:

We of Oregon fostered this legislation and pressed it to successful adoption
with the purpose of providing the Bonneville Administration Industrial
Engineers facilities for advanced work in attracting industrial power users to
that region. Location of the plant near the headquarters of the Bonneville
Administration would be beneficial, and insure intimate and effective
cooperation.

After succinctly describing the facility, the advantages of the location, and the
minerals and metals available, he closes: "I hope very sincerely that should the
issue be referred to you, you will support our cause." To the letter was attached
a typed note dated February 16: "MEMORANDUM FOR THE SECRETARY
OF THE INTERIOR For preparation of reply for my signature. F.D.R."
(Roosevelt Library).

On March 10, Secretary Ickes wrote a full page memorandum to the President
(reproduced here as Appendix B) describing the quandary in which he had
found himself concerning the location of the Laboratory and expressing his
frustration that whatever decision is made will result in "political difficulties on
the Hill and locally." He notes that "the rational aspects of the situation have
had virtually no effect upon the temper of the advocates of the various
locations." In closing, he confides:

I thought at first that I would ask you to decide the question but then I
concluded that would be a mean and cowardly thing to do. So l will decide it
myself and keep the heat off of you. I am warning you in advance, however,
that there may be a bit of a tempest in three different teapots after the

1 3
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decision has been announced. From a political point of view, it is the worst
spot that l have been in during the past ten years (Roosevelt Library).

On March 17, 1943, the President wrote to Senator McNary:

This will acknowledge with thanks your letter of February 8, presenting many
reasons why the Bureau of Mines electrodevelopment laboratory should be
located at Albany, Oregon.

The facilities available at Albany appear to be excellent, and the information
which you have supplied has been of material assistance in selecting a site
that will provide satisfactory and ample housing at a point not far removed
from vast resources of power and undeveloped mineral wealth.

After careful review of the situation, Secretary Ickes has advised me that of
all sites proposed, the Lewis and Clark College property located at Albany,
Oregon best meets all requirements for the establishment of the Bureau of
Mines laboratory, and that he will make a public announcement of his findings
soon (Roosevelt Library).

The following day the Department of the Interior, Information Service released
a bulletin announcing the selection of Albany, Oregon, as the site for the
Northwest Electrodevelopment Laboratory. The presentation of particulars is
rational and persuasive (Truman Committee, 1943, Archives I).

The headline in the Albany Democrat-Herald for March 17,1943:

BUREAU LABORATORY AWARDED ALBANY

Although the decision appeared final, some contenders had not given up. On
April 17th, one month after the final selection of a site was announced, Stanley
A. Smith, College Architect for the State College of Washington in Pullman
wrote to The Honorable Rudolph Halley, Executive Assistant to the Chief
Council, Special Senate Committee Investigating the War Program (sic, see
next page), providing material in response to the request Mr. Halley had made
on April 15 when he was in Pullman, apparently looking into the
appropriateness of the selection of Albany as the site for the Laboratory. The
information provides more detail on all aspects of the potential site in Pullman,
including copies of the telegrams from Mr. Holland to Secretary Ickes cited
above (Truman Committee, 1943, Archives I).

The tempest in the teapot was swirling.

14
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THE SPECIAL COMMITTEE OF THE SENATE TO INVESTIGATE THE NATIONAL
DEFENSE PROGRAM

The Special Committee of the Senate to Investigate the National Defense
Program (Truman Committee) was created by Senate Resolution 71, Seventy-
seventh Congress, first session, which was agreed to on March 1, 1941. Its seven
members were

authorized and directed to make a full and complete study and investigation
of the operation of the program for the procurement and construction of
supplies, materials, munitions, vehicles, aircraft, vessels, plants, camps, and
other articles and facilities in connection with the national defense .. .
(Hufford and Prince 1952:1).

Its first members were Harry S Truman, Carl Hayden, Tom Connally, James M.
Mead, Mon C. Wallgren, Joseph H. Ball, and Owen Brewster. Mr. Truman was
the chair until he resigned on August 3, 1944, when he was succeeded, in order,
by Senators Mead, (Hurley) Kilgore, and Brewster in order. Hugh A. Fulton
was the first chief counsel, followed by Rudolph Halley, George Meader and
William P. Rogers. The committee 's authority ended on January 31, 1948
(Hufford and Prince 1952:1).

The Committee solicited information on fraud and abuse from the public and
through other channels. Hundreds of letters, of which a few were germane,
were received in response to Senator Truman's radio broadcasts (Truman
Committee, 1943, Archives I).

One member of the Truman Committee was among those who attended the
January 12, 1943, meeting on the selection of a site for the Laboratory. Senator
Wallgren of Washington, introducer of the specific appropriation amendment
creating the facility, strongly supported the location of the facility in
Washington. He may well have been the major force influencing the Truman
Committee to look into the selection of the Laboratory site at a time when the
government was losing millions of dollars to greedy or corrupt contractors,
suppliers, and citizens.

No records indicating that the Committee formally decided to investigate the
selection of Albany as the site for the Laboratory are included in the files of the
Committee in the National Archives, but, as noted above, Mr. Halley travelled
to the Northwest (clearly at the Committee's direction). While there, he
interviewed people involved with Albany College and spent time in Pullman
researching the advantages of the State College and encouraging the school to
"up the ante." His handwritten notes, telegrams, and ultimately his

1 5
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memorandum report, provide evidence of some zeal in attempting to
demonstrate that the Albany site was inferior to that in Pullman. There is one
note in a list of events, sort of a chronology, that says " Last minute Albany
Oreg offered site how can prospector do? Ickes accepted *out of reach -"
(Truman Committee, 1943, Archives I).

On April 19, 1943, Henry Powell Hopkins, the architect retained by the Bureau
of Mines to evaluate the buildings at Albany College, wrote to Mr. C. W. Davis,
with the Bureau of Mines in Washington, that

Yesterday, Sunday, a Mr. Rudolph Holley (sic), of the Truman Committee,
appeared unannounced on the site, requesting all sorts of information
pertaining to the property. He first requested the sum of money it would cost to
put this plant in condition for your use. This I told him I was unable to give him
until my report was completed and when this information was compiled it
would have to be obtained by him directly from the Bureau of Mines. He
requested that I give a copy of my report to him direct, which I refused to do.
He wanted to know how long it would take me to prepare the drawings and
specifications so that work could be started on the buildings. This I told him
was a matter of weeks  and not months. He asked what I thought about the
conditions of the property as being available for our problem. 1 told him that
the existing buildings were structurally sound and that with the normal amount
of repairs and replacements they could be put in a good condition and that my
report to you would be favorable.

This man was a lawyer. He had no technical knowledge whatever about the
problem he was examining and admitted to me that he was not qualified to
pass on building construction, but was here to make a report as to whether
the Government was making an economical move and benefiting War effort in
carrying out this project in this manner. I explained to him that I thought it was
an economical move and that I would so report to you. He left the premises
after being on the site around 45 minutes. This information I think you ought to
have (Report, 1945:61).

The Truman Committee file also includes an item for April 19: "MEMORANDUM

RE MR. HALLEY"-typed on Senate stationery, which reads:

Mr. Halley called Mrs. Halley and left the following message for you (author note
of clarification: "you" is Hugh Fulton):

It turned out exactly as described. The Albany place is very inferior. The
building needs a great deal of work before it would be fit for use. I t  is also
farther away from the minerals and generally much l ess  desirable. There is a
mortgage on the Albany properly. Lewis & Clark College is being bailed out
of the mortgage. I will be back on Thursday if I can get the fast train leaving
the coast today. If I can't leave today will have to take the train tomorrow
bringing me back Saturday or Sunday. I suggest that Hugh see Senator
Wallgren and see what he wants to do. I have a feeling that the people there
will get after Ickes in a hurry.
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Chief Counsel Hugh Fulton's response to Mr. Halley, transcribed from
shorthand reads: "Write up report and discuss it in the Interior Building with
such people as you think you should" (Truman Committee, 1943, Archives I).

Less than a week later, on April 24, there was a hearing before the Special Sub-
committee of the Truman Committee in the Elizabethan Room of the
Davenport Hotel in Spokane, Washington. Senator Mon C. Wallgren,
Chairman, Senator Hurley Kilgore (W.V.) and Hugh Fulton, Legal Advisor,
were the members present. Mr. Wallgren began the meeting with an
explanation that the sub-committee was there to investigate light metals and
the aviation industry and aviation production. He denied a press account that
stated they would be there to investigate the site chosen for the metallurgical
laboratory. "That is not true. However, as long as we are here we can hear
those witnesses who would like to testify along that line" (Spokane Hearing,
Truman Committee, 1943, Archives I). There were 17 witnesses, mostly from
Spokane, but several from Idaho, most of whom had a quite a lot to say in favor
of their location. Mr. Carl Curlee was present.

The sub-committee had not stopped in Missoula, Montana, despite an April 22
request that they do so from the Manager of the Chamber of Commerce in
response to the item in the Spokesman Review, Spokane, Washington (Truman
Committee, 1943, Archives I).

On April 26, Mr. Halley transmitted the report of his investigations for the
Committee to Secretary Ickes. A. place marker in the Committee's
correspondence file indicates that a letter to Secretary Ickes written during that
summer was subsequently removed by Mr. Halley; the reason is not stated.

A Report on the Northwest Electrodevelopment Laboratory, United States
Department of The Interior, Bureau of Mines, Albany, Oregon (Report 1945)
found in the files at the Center contains a documented account of the
establishment of the Center from authorization to October of 1945, including
the request for supplemental appropriations, and reports on research in progress.
Many items, including Mr. Halley's report, and letters refuting his statements
are appended. Of note is a section which addresses the issues raised in Mr.
Halley's report pertaining to the lack of strength of the floors and roof, cost of
remodeling, and functionality of the facility. It also responds to items raised by
the "Mead" Committee, probably the Truman Committee when it was headed
by Mr. Mead. To refute claims of structural inadequacy, the Bureau of Mines
had obtained additional engineering calculations, which were provided in
addition to their own careful ones. By the date of the report, however, some
equipment was installed and work had begun. The location of the facility was
settled.
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CHAPTER III

RESEARCH AT THE LABORATORY AND CENTER

Because the threshold for eligibility for listing of historic features in the National
Register is 50 years, the discussion of research at the Center which follows
concentrates on the early period, from 1944 to 1950, extended by association to a
logical break in activities in 1955. The transition period of the decade following
(1955-early 1960s) is also briefly discussed.

From the vantage point of late 1945, the author of the previously described
Report reviews the progress which had been made on each of the projects
assigned to the new facility.

 THE INITIAL RESEARCH

The initial program of research set out for the new laboratory in 1944 was
defined in part by recommendations of Bureau of Mines' field (mining)
engineers working in minerals and ores and included:

1. The electrometallurgy of Pacific Northwest iron-nickel-chromium ore.
2. Treatment of Scappoose high phosphorus iron ore.
3. Production of ductile zirconium from Oregon black sands.
4. Concentration of the products in the black sands of Oregon.
5. Magnesium pilot plants and research.
6. Electrometallurgy of zinc and lead.
7. Conversion of quartz to vitreous silica.

Two of the projects, No. 4 and No. 5, were not recommended by the engineers.
No. 4 was recommended by the new laboratory, and No. 5 was assigned to the
Laboratory when work on magnesium being done under a cooperative agreement
with the Ford Company was terminated (Report 1945:8, Center Library).

Due to the difficulty in hiring personnel, work during the first approximately  
two years of the Laboratory's functioning was conducted only on projects 3,       
4, and 5, although equipment was purchased for other projects. Project 4,
concentration of products from beach sands, was primarily, though not entirely,
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being directed to the production of zirconium (pages 11-12). It is not clear from
the Report whether additional effort was actually devoted to using the
magnesium plant (project 5) as planned (distilling metal from slurry, or sludge,
of fuel oil), or whether it became a part of the intensive work on zirconium. It
was not in operation in October 1945.

Frank Block, retired Research Director, explained the functioning of the
magnesium pilot plant at the Laboratory. It was a plant for the second phase of
an experimental process for making magnesium. The first phase of the process
was investigated at a Ford Motor company Plant in Dearborn, Michigan. The
Albany plant received this intermediary product for further processing. When
the Dearborn plant was destroyed by fire, the Albany plant no longer had a feed
source and its operation was ended after only a short period of time (E-Mail
message to Bobbie Ferguson, June 4, 1997).

Of the service units, i.e., those which supported or provided analytical assistance
to the primary work, only Chemistry and Ore Dressing were in place (began
work in October of 1944). There was considerable difficulty in getting items
fabricated and in obtaining skilled labor to do fabrication and installation on site
(page 11-13).

The other projects were being staffed, but were not operational. For the iron     
-nickel-chromium project (No. 1), a metallurgist had been transferred to Albany

                     from the Washington office to oversee smelting, and the paperwork to transfer
                     an electric furnace operator from Salt Lake City had been started (page 13).
                      Project No. 6, zinc and lead, was underway with the transfer of an
                      electrochemist from Salt Lake City during that summer who was drawing up
                      plans and ordering apparatus (page 13). Frank Block notes that he was involved
                     in the construction and operation of the electrolytic zinc pilot plant starting in
                     1949 and continuing until July 7, 1951 (June 18, 1997, letter to Christine
                     Pfaff).

                       Assistance in the last project (No. 7) , conversion of quartz to vitreous silica, was
                     being given by the Seattle station which had previous experience in pertinent
                     work (page 13).

                     THE EFFECTS OF THE WAR ON THE LABORATORY

In a discussion of the difficulty of hiring personnel, the Report notes that,

By the end of 1944 a total of 8 professional, or technical, men and about 10
craftsmen and laborers, in addition to the clerical and custodial staff, made

20
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up the personnel of the Albany station. During the spring months, only one
more technical man was acquired, but during the summer, the staff was
increased by two men from colleges and three metallurgists who had been
Japanese internees in the Philippines; also, two more men were transferred
from other stations of the Bureau. On the other hand, virtually no gains were
made in the crafts which were badly needed for the installation of equipment
as the number of separations was approximately equal to the number of new
employees (page 14).

The author continues with a discussion of Civil Service Commission restrictions
on hiring put in place in August 1945, of the possible rescission by Congress of
funds previously appropriated, and of the difficulty in competing with wages paid
to skilled workmen in war plants (Report 1945:14-15, Center Library).

Despite its much discussed role to assist in developing strategic metals and
minerals for the War effort, the new facility had been given little priority in its
start-up.

Frank Block notes that during World War II and in the early years after the War,
staff from another section of the Bureau of Mines involved in identifying
potential sources of critical minerals for the war effort were located at the
Laboratory in Building #2. Space was devoted to storage of collected materials
and their many vehicles (June 18, 1997, letter to Christine Pfaff).

THE BEGINNING OF ZIRCONIUM WORK

The Report, notes that

The work on zirconium, which had been started in a preliminary way in the fall of
1944, took on new vigor after the arrival of this specialist, Dr. W. J. Kroll. Progress
has been steady and the latest results appear promising. The method of production
requires that some operations be conducted in a vacuum and that special
techniques be used that are relatively new in the metallurgical field. According to
present indications, valuable results will be obtained in a period of months. (page 11).

Despite the evenhanded discussion of each research project in the Report, it was
the creation of ductile zirconium which quickly became the primary focus, and
ultimately, the best known and most discussed project of the Laboratory.

The details of this development and its processes were clearly described and
illustrated by W. W. Stephens on the occasion of his receipt of the William J.
Kroll Zirconium Medal at the American Society for the Testing of Materials Fifth
International Conference on Zirconium in the Nuclear Industry in August 1980.
Substantial excerpts and the extensive bibliography from his presentation
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are included here for reference as Appendix C. Among scores of other sources
which report on the process, ones by Kroll (1965) and Beall (1982) also provide
interesting summaries. The discussion of the physical plant development in
Chapter IV, the historic photographs in Appendix F, and the structure
inventory forms and contemporary photographs in Volume 2, provide a
chronological framework for and define the locations where the research was
undertaken. But, as Dr. Kroll would have undoubtedly noted (see Kroll
1955:190 and 191), the decisions, discoveries, and the execution of the
processes were by people, individuals. The ambiance of the fledgling Laboratory
and the events surrounding this and other significant work are in the details
provided by and about those individuals.

DR. KROLL'S INVOLVEMENT WITH THE LABORATORY

On April 18, 1944, Dr. B. A. Rogers, Supervising Engineer of the new
Laboratory, wrote to Dr. R. S. Dean, Assistant Director of the Bureau of Mines
in Washington, about the question of metallic zirconium which had come up in
a meeting with a group including Mr. Zimmerley of the Salt Lake City office,
District Engineers, and a consulting group from Pullman, WA. Based on Mr.
Zimmerley's suggestion, Rogers requested an address for Dr. Kroll who was
reported to believe that he could develop his method of producing the metal in
a short period of time. As detailed below, Dr. Kroll was a European scientist
who, prior to fleeing to the United States from Luxemburg in 1940 in advance
of the German war machine, had expended substantial sums of his own
resources in pioneering research in the metallurgical field. He was highly
respected and the recipient of numerous European awards and of patents for his
work. The Boulder City Research Center which was investigating aspects of
titanium on which Dr. Kroll held certain patents was undoubtedly using his
publications, and most likely had been in touch with him.

The need to consider Dr. Kroll's interests is noted in Dr. Rogers' letter
(Archives II, RG70).

On April 27, Dr. Dean sent the following letter:

Dr. W. Kroll
Union Carbide Research Laboratories
Niagara Falls, New York

Dear Dr. Kroll:

Several months ago when you were in my office we discussed among other
things your development of a method for the production of metallic
zirconium. I have recently seen announcements of the commercial
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production of this material by the Foote Mineral Company and assume that
this is an application of your method.

The Bureau of Mines is establishing a research laboratory at Albany,
Oregon, and one of the problems of considerable local interest is the
utilization of the beach sands which contain zircon. We had the idea of
undertaking a demonstration of the manufacture of zirconium from these
sands and some studies of its uses. Perhaps the development of the Foote
Mineral Company has taken away some of the need for this study. On the
other hand, there are doubtless still some things to be done in perfecting the
method of manufacture and developing the fabrication and use of the metal.

I am writing to determine whether you would be available on a consulting
basis to assist the Bureau with this project. This would probably involve
going to Albany in the next few months to get the work started. I am not
quite sure of the basis on which the Bureau could employ you, if you were
available. If you could undertake this work, I wish you would tell me about
how much time you could give to it and what compensation you would
expect. I wish you would also give me the exact details with regard to your
citizenship and the basis on which you are in this country, so that I may take
up the questions involved in employing aliens in the Government service
(Center Library).

In a June 18, 1944, note to Dr. Dean from Niagara Falls, Dr. Kroll responds to a
May 13 letter from Dr. Dean (not located), advising that he has resigned there
effective July 1, and would like to meet with Dr. Dean at his earliest
convenience (Archives II, RG70).

The next located piece of correspondence is an October 12, 1944, letter from
Kroll to Dean responding to the "friendly proposition of your letter of October
9th, to go to Albany Oregon to look over the work you have already done in the
way of making malleable zirconium." The letter continues:

My intention was, as you know, to go back to Luxembourg as soon as
possible to see what happened to my property over there. Since the war is
now dragging on into the winter, I intend to differ (sic) my trip to my country
until next spring, since the condition (sic) over there are now very bad and
certainly will not improve soon. This solves the question of time.

I made recently for somebody else, who is interested in ductile zirconium    
a literature survey of the subject, which covers it most completely.
Furthermore I know, that on the basis of the knowledge I acquired shortly
before leaving my country, I would be in a position of making malleable
zirconium within six months with little assistance. This is now the point I
would like to explain: In a few days of instruction I could put your staff on the
wright (sic) way to save you perhaps years of wasted efforts. As
compensation I would have to expect the payment of salaries for spent time
and travelling expenses. That would in my mind not be justified, since l
would give away ideas, which cost me much money and time to acquire.
There would however be no objection to putting my regular assistance in
Albany on a salary basis.
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To solve this question I would propose that any ideas I have regarding
processes for making malleable zirconium would remain my property and
that patents would be applied for, when the practical development has
proved them sound. I would write down a memorandum containing these
ideas constituting my property. Any other developments made with my
assistance would however be treated the same way as those of anyone in
your research staff. As far as I know, any invention made in the Bureau of
Mines is now property of the Government.

As to my salaries, supposing that the main point can be made acceptable in
some way, I worked half time in my previous position for a payment of 5000 $
a year. I would be pleased to work under the same conditions. Since I did
however work practically full time, my company released some of my
inventions to me as compensation. Travelling expenses to and from Albany
would go separately. I would be pleased to talk this matter over with you, but
since I have to go to New York some time next week, I would appreciate if you
would inform me about a meeting some days ahead, if possible by wire 
(Center Library).

Of interest, due to later events, is Dean's response a week later, in which he
indicates, " . . . your proposal with regard to retaining title to any inventions you
would have made before entering the Bureau's service. It seems to me to be
entirely proper. However, to be sure that there is no misunderstanding about it,
I want to take it up with our Legal Department." He closes, "I expect to be in
Washington all next week, and, if you could come in then, in connection with
your New York trip, I will have the opinion of our Legal Department on the
patent arrangement and the necessary papers to submit to Civil Service, should
you decide to undertake the work" (Center Library).

By November 18th, 1944, word that Dr. Kroll would be assisting with the
problem of producing ductile metallic zirconium had reached Rogers in Albany.
He wrote to Dr. Kroll in Niagara Falls:

We do not know how quickly your papers will be completed, and when your
own affairs will permit you to come, but we are most anxious to begin the
work in order to reduce as much as possible the inevitable delay currently
experienced in getting priority approvals and in receiving materials. If you are
willing to advise us ahead of your arrival what equipment and what materials
will be required, we can begin getting out orders. In the event that you will
not be here shortly, and that you consider preliminary discussion of plans to
be desirable, l can come to Niagara Falls. Such a trip would permit me to go
on to Washington to obtain additional information on priorities (Center
Library).

By letter of December 22, 1944, Dean informed Kroll that the Secretary of the
Interior had approved his appointment effective December 19, and provided
some details of the logistics of the appointment. These included such items as
the preparation of travel vouchers and Form 6-852, Semi-monthly Pay Status
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Report for Intermittent Employees--a time sheet. Later correspondence
indicates that completing such forms was a problem.

A letter the following day from Dean with additional information requests that, 
"At your convenience will you send me a statement of the inventions with regard
to zirconium to which you want to reserve the entire right" (Center Library).
Kroll responded on December 28 noting he would be leaving for Albany soon
after January 1. He notes, "I went through the government Regulations and hope
to find my way through them, eventually after some assistance has been given
me."
 
He also states:

You will find included with this letter a Proposition for a Zirconium Research
program, which contains also a statement of the inventions to which l want to
reserve the entire rights. You will note, that some of the suggestions concern
also the production of titanium (Albany Library).

Dean's response on January 2, 1945, included: "I have noted the list of
patentable ideas to which you expect to retain title. They have been placed in the
Bureau files as a matter of record."

And, at last, by letter of January 2, 1945, the formal notice of appointment as a
Consulting Metallurgist, P&S 8, $8,000 per annum when actually employed,
was sent to Dr. Kroll by Dr. Dean, with additional forms to be completed and
instructions to be followed. On the same day Rogers wrote to Kroll from Albany
with a report on the progress of obtaining the materials and equipment which
Dr. Kroll had identified. Among these was a high-frequency furnace which was
expected to be installed beginning the following week. Rogers solicits additional
information on the type of vacuum gages to be obtained, and notes they

shall be glad to have as much additional information as you can send us
previous to your arrival here. No item is too small to mention, as we might
well overlook it. As you are aware, this Laboratory is just being started up
and is not well stocked at the present time. Consequently, some small item
that has been overlooked might delay our work considerably (Center Library).

Dr. William J. Kroll arrived in Albany on January 16, 1945, after a stop in Salt
Lake City, approximately one month less than five years after his arrival in the
United States from Luxembourg on an immigrant card, visa No. 8 (Kroll time
table, October 17, 1969, transmitted to Frank Block by letter of October 18,
1969, Center Library).
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There were a few more logistical concerns in his employment. On March 5,
Kroll wrote to Dean a private letter asking advice on activities he described as
having only indirect reference to his activity with the Bureau of Mines. The
problem was a clause in his contract with Union Carbide from 1940 in which he
agreed to "refrain from giving consulting service or otherwise engaging in
problems pertaining to the manufacturing of chromium alloys for a period of ten
years after discontinuance of this consulting service arrangement." His position
was that he had signed assuming that he would be shown secrets of chromium
manufacturing, but he states this did not happen and that he did not work on
any ferrochromium problem for the company. Thus, it is his position that he is
not obliged by this clause and asks for assistance of legal counsel to clarify this
point. His concern is raised because in work with the beach sands (to obtain
zircon) he found that after some processing they still have a iron/chromium ratio
which does permit reaching the 65 percent Cr composition of normal
ferrochrome. Reaching the desired result can be done by additional treatment,
but Dr. Rogers is not comfortable with his involvement until this question is
resolved. On May 21, Assistant Secretary (of the Interior) Michael W. Strauss
transmitted the Solicitor's opinion on the question to Dr. Sayers (Director of the
Bureau of Mines), noting that

On the matter of Dr. Kroll, you will find attached an opinion of the Solicitor
together with a recommendation from the same source. I am in agreement
with the Solicitor that we can proceed to use Dr. Kroll's services without
regard to the employment foreclosure in his old Union Carbide contract. In
so using Dr. Kroll's services, we should disregard this contract entirely and in
the event Union Carbide takes any action, we have the basis of the
Solicitor's opinion for contesting the action.

In October 1969 Frank Block, then the Project Coordinator of Chemical
Processes Projects in Albany, wrote to Dr. Kroll in Luxembourg requesting
information and other items pertaining to the early work at the Laboratory. In
response (October 17, 1969, attached to October 18 letter) Dr. Kroll provided
his friend and colleague in the original work a time table of "Historical Data of
the Zirconium Process" based on his files. These are provided as an abbreviated
version, the essence, of the discussion in Stephen's paper in Appendix C:

Jan. 29 1945 Went to Coos Bay to take zircon sand.

March 1, 1945 First sponge made on small scale, from ZrCl 4 + Mg
under He.

Observed explosion when sponge was pounded under
water

Fixed up chlorinator; to make ZrC(?-drawn symbol not
legible on copy) carbon resistor furnace was built.
Chlorination of ZrC. arc furnace built for ZrC.
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Many charges for the reduction of ZrCl4 were made and
a 50 l(bs) industrial reactor was drawn up and built.
Distillation of sponge in vacuo (illegible hand note
added) used for salt separation, because leaching was
too dangerous. Laboratory arc furnace to melt buttons.

March 14,1947 First reduction in 50 lbs pilot reactor was made. Vacuum
evaporation used. Sponge burned on opening. Air
conditioning of distilled sponge was introduced. First charge
was 25 lbs. Same reactor made later 75 lbs.

April 24, 1947 Up to that day 5 charges were made. Plans for a plant were
drawn up with two reactors. Operating May 30. 1950.

June 23, 1947 Left for Luxembourg on leave of absence to sell my property
and laboratory.

Dr. Kroll, who returned to New York on February 21, 1948, on his way back  to
Albany, lists one additional entry pertaining to zirconium: "June 24. 1948.
Melted Zr in graphite, using H.F. furnace, under He." He also notes that he
attended two meetings on titanium in The Pentagon, one on Dec. 13, 1948, and
one on Nov. 8-9, 1950. On February 12, 1951, he left the Bureau of Mines,
having resigned on January 10. (See Appendix F, photograph of Dr. Kroll  
[photo 1]).

At the bottom of his list of events, Dr. Kroll adds the following observations:

On arrival in Albany the following setup existed: Dr. B.A. Rogers, director.
Dr. A. W. Schlechten chief of the zirconium project. Mr. L. Yerkes, chemist.
He built the small furnaces and vacuum distillation, and ran it.

It took about 2 years to develop zirconium from 4 Ibs to 75 lbs, exactly from
March 1, 1945 to March 14, 1947. The start was from the ore. Melting was
performed in the graphite resistor with split tube. Later arc furnacing with
consumable electrode was taken over from Allegheny(?) Ludlum and others.

Frank Block notes that Dr. Kroll continued to direct experimental work in his
laboratory in Building #1 throughout his appointment with the Bureau of
Mines. After the Zirconium work was well along, he worked with "other metals
and alloys, notably chromium, which he endeavoured to purify to the point it
was ductile" (June 8, 1997, letter to Christine Pfaff).

THE PROCESSES AND RESULTS OF THE ZIRCONIUM PROJECT

The results of the work were notable; and in keeping with an Administrative
Order (No. 351-E, August 31, 1945) directing that "all inventions made in the
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course of Bureau work are to be made the subject of patent applications," (Dean
to Chiefs of All Metallurgical Divisions (October 10, 1945), on January 22,
1946, R. G. Knickerbocker (Bureau of Mines Administration in Washington)
transmitted to W. E. Rice (Chief Clerk of the Bureau of Mines) the invention
report and patent application on "Apparatus for Producing Zirconium Metal" by
William J. Kroll, A. W. Schlechten, and Leland A. Yerkes, to be processed in
the usual manner for a patent.  In October Dr. Kroll submitted another
invention report entitled "A Process for Melting Hafnium, Zirconium, and
Titanium Metals" to be prepared and processed for a Patent, noting that the
patent would be assigned to the Government (Archives II RG70).

In a note to Mr. Rice on November 25, 1946, O. C. Ralston, Chief of the
Metallurgical Division of the Bureau of Mines, indicates that

The patent application submitted from the Albany Division on the melting of
zirconium by W. J. Kroll appears to be of some importance. There is
considerable industrial interest in this development, and I feel that it would
be in the best interest of the Bureau and the Government to prosecute his
application as soon as possible. It would be appreciated, therefore, if proper
steps could be initiated to by-pass the usual delay of six months to two years
which occurs in many cases (Archives II RG70).

No further correspondence on the request was located, but copies of the two
patents were found. "Process for Melting Hafnium, Zirconium, and Titanium
Metals" was issued on April 17, 1951, approximately twice as slowly as was
normal. The patent on the "Apparatus for Refining Metals" was issued
September 20, 1949.

Correspondence indicating the interest of industry suggested by Ralston appears
as early as February 7, 1946, when a telegram from the Dupont Company of
Newport, Delaware, requests that Dr. Kroll meet to discuss zirconium.

Sometime late in 1946, Dr. Dean ceased to be involved with Dr. Kroll's
appointment and on April 20, 1948, O. C. Ralston, Chief of the Metallurgical
Division, requests that the Personnel Officer consider a new job sheet in
connection with the position occupied by Dr. William J. Kroll . . . (Archives II
RG70). The new position will utilize Dr. Kroll's services at "several points
where investigations in rare metal investigative work are being conducted, i.e.,
College Park, Md.; Rolla, Missouri; Salt Lake City, Utah; Boulder City, Nevada;
as well as at his headquarters in Albany" (Archives II RG70) .
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ORGANIZATIONAL AND FUNDING CONCERNS

While the rapid research advances were being made, and logistical and patent
problems were being addressed, efforts were underway to control the flow of and
obtain funds for the Center's work. In February of 1947 a conference on
titanium and zirconium at the Center was attended by key people from Boulder
City, Salt Lake City and the Center. Recommendations included regular, direct
exchange of knowledge on new developments and monthly reports; exchange of
views on patent applications; immediate study at all three stations of analytical
methods by the determination of impurities, such as iron, aluminum, silicon,
magnesium, manganese, hydrogen, oxygen, calcium, vanadium, sulphur, and
phosphorus; allowing preliminary work on problems relating either to titanium
or zirconium to be conducted at any station; tests were to be made at the station
best equipped to handle them; and comparative tests of titanium and zirconium
in magnet steels were to be made, preferably at Salt Lake City.

No indication of whether these recommendations were accepted by the Chief of
Metallurgical Division was found, although aspects of the work were conducted
at various locations. An indirect indication of how the recommendations
proceeded may be drawn from an October 31st letter to then Regional Director
Stephen Shelton, in which Kroll notes (in reference to the zirconium work),

I think we are far ahead of the titanium people and regret very much, that the
hand we tried to reach them, was refused.  It seems that the problems of
human  behaviour are by far more difficult to solve than those of applied
chemistry (Center Library).

PROPOSALS FOR WORK TO BE CONDUCTED

On April 27, 1947, roughly the same date as Dr. Kroll's last entry in the initial
period of work, Dr. Ralston began what was to become an increasingly regular
process of soliciting funds from the military and the Atomic Energy Commission
(AEC) to continue work. His letter (to Mr. H. E. Promisel at the Bureau of
Aeronautics of the Navy Department) of that date and slight variations of the
two attached proposals were sent in early May to five other units, including the
Materials Laboratory of the Engineering Corps at Fort Belvoir, VA; the
Chemical Corps at Edgewood Arsenal, MD; the Materials Laboratory at Wright
Field, OH; Squires Signal Laboratory, Signal Corps, Fort Monmouth, NJ; and
the Army Ordnance at the Pentagon Building in Washington, DC.

The letter and proposals are included as Appendix D as these provide an
excellent basis for understanding much of the research which was conducted at
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the Center well into the 1960s. The cover letter notes that "the Bureau of
Mines is the largest producer of ductile titanium and is believed to be the largest
producer of ductile zirconium in this country." He also notes that in the past
the Bureau of Mines has been

more than happy to satisfy Naval requirements of titanium to Battelle
Memorial institute, P. R. Mallory & Company, Ohio State University, and the
Naval Research Laboratory (contractors to the Navy or other military units)
even at considerable inconvenience to our own research.

For Bureau of Mines to make available the next shipment of 400 pounds of
ductile metal to other Navy cooperators, Dr. Ralston notes that the budget
recommendation for fiscal year 1948 which includes a cut of 62.5 percent of its
basic appropriation must be addressed. The proposals he has submitted are
believed to be consistent with past policy and contain no funds for metal
production which will be carried completely by the Bureau of Mines.  Without
funding of the proposals, staff will be reduced drastically (Archives II RG70).

The pilot plant at Boulder City provided the titanium to the units mentioned in
the cover letter. Zirconium metal is apparently not yet being provided to Naval
cooperators.

The two proposals address research in titanium alloys and in zirconium alloys.
The introduction to the zirconium proposal notes that a batch pilot plant for the
production of ductile zirconium metal can produce batches as large as 65
pounds. "A process of melting and pouring ingots also has been developed which
is believed the first successful operation of its type." The research proposed
would

investigate the zirconium rich alloys of iron, nickel, cobalt, chromium, and
magnesium. Alloys ranging from 0-50 percent of the alloying element will be
prepared and physical properties determined, including:

1. Tensile Strength
2. Hardness
3. Melting Point
4. Elongation
5. Young's Modulus
6. Corrosion Resistance

On May 20, the Air Materiel Command at Wright Field, Ohio, provided a
positive response. A sum of $25,000 each year for two years would be provided
for zirconium alloy (magnesium) research; budget cuts did not allow for a larger
commitment. (Archives II RG70).
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SUCCESS AND CONTINUING EFFORTS

This clearly changed, for on August 29, 1947, in a reply to a letter from Dr.
Kroll in Luxembourg, Regional Director Shelton wrote, "We have completed
our negotiations with Army Air Forces for work in alloy development and have
received some $66,000.00 for a two-year program" (Center Library). It is not
certain that this reference is to the Air Materiel Command, but it is likely. The
letter also mentions that, "Since we are facing the problem of producing
vanadium of 99 percent purity, I would be very interested in your suggestions
in that direction."

At the end of October of 1947 Shelton writes to Kroll that

The zirconium work is progressing according to schedule, but it will
inevitably need your able services. Other immediate projects include the
production of high-purity chromium and high-purity vanadium which also
need your experienced direction (Center Library).

In December Dr. Ralston was still soliciting funding from the Navy, and requests
copies of the alloy work reports for broader distribution (Archives II RG70) .

On January 5, 1948, Shelton sent a memo to Ralston noting that

Dr. Kauffman, Massachusetts Institute of Technology, telephoned and
requested permission to visit our laboratory on or about January 16. He also
spoke of bringing with him a member of the Atomic Energy Commission.

I told him we would be very pleased to have him make the visit. Unless you
have some objection, we will proceed accordingly (Archives ll RG70).

On January 28, 1948, the Bureau of Ships of the Navy Department wrote to
thank the Director of the Bureau of Mines for the information on the Bureau's
Research Activities with titanium and zirconium. And, while they were not
able to provide direct financial support at the time, they wished to encourage
development of the project and would cooperate in providing available test
facilities and in determining possible application to Naval use (Archives II
RG70).

On April 2, Ralston thanked Shelton for information and estimates on the
zirconium programs. Three programs, contingent on funds, were apparently
presented by Shelton (no copy was attached). Both extractive and physical
metallurgy staffs had been identified in each estimate, and Ralston stressed the
need to make an even sharper division "at the time we have our new equipment
and further enlarged staff ready for larger scale work." Ralston explains that
Kroll will be giving attention to those phases of the work that Shelton and Kroll
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have identified as the ones he can contribute most to. Kroll will lead Walstead
in the right path and Ralston suggests, "Anderson also should be similarly lead
by the 'old Master'." Kroll may also be asked to "resume an interest there too"
(reference to titanium work) (Center Library).

On May 25, Ralston writes to Shelton that he is worried about the results of
corrosion tests on zirconium performed at College Park:

We are soon to be favored with AEC money and a job for them that we want
to fill with the best possible metal. Therefore, quick action is necessary in
order that we avoid building the wrong kind of melting furnace on a larger
scale... .

Will you fix up an agenda of immediate things that must be done before we
can really start making metal for AEC? (Archives RG7O).

On July 12, 1948, the AEC ordered 50 pounds of zirconium from the Oregon
facility to be shipped to Battelle Memorial Institute (Archives II RG70).

And on July 13, Mr. Ralston was notified that the Bureau of Ships, Navy
Department, had advanced $50,000 to cover investigation to improve the high
temperature strength properties of zirconium (Archives II RG70) .

Additional funds were committed by various military units during the remainder
of 1948 and throughout 1949. Among these were funds from the Naval
Research Laboratory, the Air Materiel Command of the, now, USAF; and the
AEC (Archives II RG70).

SETTING UP THE ZIRCONIUM PILOT PLANT AND GROWING INTEREST

While management was seeking and finding funding for the research and the
zirconium being produced, the researchers and producers were concerned about
the mundane requirements of getting the pilot plant functioning properly.
Construction of Building #26 began in May of 1948 (Kenagy, Chronology,
1997). On November 1, 1948, Kroll wrote to Shelton requesting a conference
of those concerned to discuss the following items: " electricity, status of various
orders, layout of the parts, decision about various equivalent kinds of
equipment." Other topics would include a spare vacuum retort, and
publications concerning the alloys and the general metallurgy of zirconium. The
first items would concern Anderson, Dilling, Parsons, Phillips and Kroll; while
the second would concern only Anderson, Hayes and Kroll (Center Library).
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On the 4th of November, Kroll reports the results of the meeting; these range
from such items as "8. All exhausts will be made of sheet metal, painted with
acid resistant paint. Mr. Parsons will try to buy the sheet metal." to "15.
Information about the Nash vacuum pump will be requested by Dr. Kroll, as
well as data about larger glass water ejector pumps" (Center Library).

On July 28 and 29, 1949, the Atomic Power Division of Westinghouse visited
the facility (Archives II RG70). And, on August 3, Shelton notified W.W.
Stephens that Mr. Giaccio of the New York procurement Office—AEC planned
to visit the laboratory during the week of August 22, and possibly bring Dr.
Kauffman of M.I.T. with him. Shelton notes that the purpose of the visit is to
discuss progress on our research on improvements in the production of
zirconium metal and of the price schedule now in effect." A new contract has
been partially negotiated in which AEC will furnish us with $60,000 for two-
thousand (2,000) pounds of zirconium . . ." (Center Library)

As shipments increased in 1949 under the growing orders, problems with filling
them arose. There was a bottleneck in the melting phase, and with spattering.
Beall (1982) explains how these were corrected (see below). A telegram from
Shelton to H. W. St. Clair with Bureau of Mines in Washington on August 9,
1950 (Archives II) reports on the increased production:

ANNUAL ZIRCONIUM SPONGE PRODUCTION 1948 2060 POUNDS
1949 8525 POUNDS (Archives II RG70)

Stephen's (1980) figure 5 illustrates the process in place in 1949 as demands
increased (See appendix C).

THE NEEDS OF CAPTAIN RICKOVER AND THE NAVY

One of the contracts, in the amount of $50,000 from the Bureau of Ships in
March of 1949, may be related to a request that dramatically affected the focus
and functioning of the Center. On September 17, 1948, Ralston sent the
following memo to Shelton:

Would you kindly prepare for demonstration purposes cylinders of zirconium
and nickel, respectively, 1-7/16" dia. and 1-1/2" high. Kindly send the
specimens to this office for transmittal to Capt. H. G. Rickover, Bureau of
Ships (Archives II RG70).
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A follow-up note (probably a telegram) from Ralston to Shelton sent on
November 3, read:

EXPEDITE PREPARATION OF DEMONSTRATION CYLINDERS (1-7/16"
DIA. AND 1-1/2" HIGH) OF ZIRCONIUM AND NICKEL AS REQUESTED IN
MY MEMORANDUM OF SEPTEMBER 17. SEND SPECIMENS TO THIS
OFFICE FOR TRANSMITTAL TO BUREAU OF SHIPS (Archives II RG70).

The specimens, measurements slightly different than requested, were shipped on
November 26 (Memo from Shelton to Ralston, Archives II RG70).

In 1975 Admiral H. G. Rickover, USN, became the first recipient of the
William J. Kroll Medal for Zirconium. In his acceptance address, "The Decision
to Use Zirconium in Nuclear Reactors," Admiral Rickover described the
circumstances of his involvement with zirconium and his working relationship
with Dr. Kroll. In June of 1946 he had been placed at the head of a small group
of officers and civilians at Oak Ridge (Tennessee) whose "purpose was to see
how nuclear energy could be used to propel naval ships" (Rickover, page 4. All
references under the Rickover discussion are to his acceptance address in 1975).
He notes they were "dazzled by the virtuosity of the scientists" (page 4) , but
discovered they could "give us only limited help." Engineers who could apply
the results of research were needed.

During 1946 and 1947, he continues, "several groups of scientists and engineers
were investigating metals for use in reactors. Zirconium was one." Finding the
right metal was complicated by the fact that more than one type of reactor was
being investigated. One was a pressurized water reactor. Such a system would
require a metal "which would withstand corrosion at high temperatures for long
periods of time, . . . maintain its integrity in an environment of intense
radiation, and which would not absorb neutrons needed for the nuclear
reaction." It would also need to be available in quantity and at a reasonable
cost (page 5).

Zirconium appeared to meet, reasonably well, only one of these criteria:
corrosion resistance. In 1945, only a few hundred pounds were being produced
at a cost of more than $300/pound. And the metal appeared to absorb
neutrons. This view changed in December of 1947 when it was learned that Dr.
Kaufman of MIT and Dr. Pomerance of Oak Ridge had found that zirconium
occurred in nature with the element hafnium at about 2 percent by weight.
Removing the hafnium eliminated virtually all of the neutron absorption. The
decision was made to use zirconium for the naval reactor (pages 5 and 6).

The decision to use zirconium and the pressurized water propulsion reactor
presented challenges. Several organizations were tasked to run tests and
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analyses. "As research was going on to ascertain the engineering properties of
zirconium, Dr. Kroll was continuing his work to improve the processes used to
manufacture zirconium at low cost" (page 6). Time was critical as material was
needed for two reactors: the Mark I, the land-based proto-type to be built in
Idaho to test the "feasibility of installing a compact pressurized water reactor in
a submarine," and the Mark II which would actually propel the Nautilus.

Rickover describes one of his major problems as administrative.

I had no authority to obtain production quantities of zirconium. The Atomic
Energy Commission and the Navy had established a joint organization in 
1948 to develop nuclear power for naval ships.  I was assigned to head this
effort. In 1949, Westinghouse signed a contract and, after building a
laboratory on the abandoned Bettis airfield,near Pittsburgh, began work on
the pressurized water reactor. Soon we came up against a hard fact. The
Bettis Laboratory needed zirconium. Procuring the metal was the
responsibility of another organization of the Atomic Energy Commission.
The indication was that the Commission, by following its procedures, could
not procure zirconium on the schedule and in the quantity needed. I urged
the Commission to authorize Bettis to manufacture zirconium for the Idaho
reactor. The Commission overrode my recommendations (page 7).

Certain factors were involved in the crisis. First, production application of
the Kroll process was still under development and had not yet produced fully
satisfactory metal. Therefore, we had to use the crystal-bar process which,
at best, produced material of varying quality. . . . The Commission took the
position that I should wait until a less costly process was available.

The Commission plan to procure the zirconium from a commercial company
failed. As a result, Bettis in July 1950, was finally authorized to build a
crystal-bar plant. Several organizations and facilities took part in supplying
the zirconium needed for processing at Bettis. In August, the Commission
transferred the authority to procure zirconium to my own organization. About
85 percent of the metal used for the Mark I reactor was made at Bettis. The
rest came from industry sources (page 8).

There still remained the job of developing a zirconium alloy which would be
cheaper to produce and would have less variability in corrosion resistance.

               In this process the Kroll technique would be the final production stop and
                                            eliminate the need for the crystal-bar step. . . . A committee composed of
                                            men from several organizations, who had actually worked on zirconium
                                            development recommended an alloy, later called Zircaloy-1, having 2.5
                                            percent tin for the Nautilus reactor (page 8).

                                           Rickover explains that the Zircaloy-1 was found to be too corrosive and a search
                                        for another alloy began. Bettis was actively testing various alloys. On August
                                       28, 1952, he met with scientists and metallurgists from Bettis and the Bureau of
                                       Mines at Bettis. The recommendation to establish an alloy named Zircaloy-2
                                       whose composition was decided that day, was accepted. Subsequent
                                       refinements were incorporated into an alloy named Zircaloy-4. Arrangements

                                  35
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for production in quantity followed the authorization of additional submarines
by the mid-1950s (pages 9 and 10).

In closing, Rickover also notes the extent of use of Zircaloy in power plants in
1975. All but 3 of the 55 plants in operation use the material in cladding and
structural elements (page 12).

The role of the Albany Center in the development of zirconium and alloys for
the Nautilus program and the volume of material produced at the location are
scarcely visible in his presentation, despite Rickover's opening comment that
"he made several hurried trips to see the work being done at that facility to
furnish zirconium for the first naval reactors" (page 3).

PERSONAL VIEWS OF THE WORK FOR THE NAVY

Mr. R. A. Beall, who came to the Center in November of 1949, was asked in
1982 to provide a retrospective view of the early work at the Center. He notes
that the Albany group had recently begun the Kroll Process preparation of
zirconium in the 1949 Pilot Plant under W.W. Stephens, Chief of the Rare
Metals Branch. He was assigned to Henry Holmes who was running the plant
and "cleaned retort parts, painted, changed oil, scrubbed floors, etc., and
eventually got to run the purification/reduction/distillation equipment."

He notes that

About this time, the reactor at the Idaho test site was yielding suitable data,
Westinghouse was geared up to make crystal bar ($100/lb.) for the operating
submarine reactor. Then Rickover dropped a blockbuster. The sea-going
Nautilus reactor would be made from arc melted sponge ingots rather than
crystal bar. Westinghouse was downcast. Shelton was ecstatic. I was
horrified as we hardly had a process.

The sponge was to be alloyed with 2-1/2% tin. We first laid tin wires in the
Boulder City dies with sponge. These bars were melted in our new furnace,
but the tin ran out ahead of the melt and the ingots were not homogeneous.

so we devised a "tin wire chopper"; .. .

A number of ingots was thus produced and sent to Westinghouse for
evaluation. The response came from the Corrosion Committee consisting of
Hayes from Albany plus others from several cooperating laboratories. What
they really wanted was an iron-chromium-nickel-tin alloy, christened Zircalloy II.

We tried to make powder-metallurgy wire of this alloy addition, but it was too
hard. We then borrowed a small pill machine - one pill at a time - and made
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a set of appropriate pills, aspirin size, and rearranged the tin-chopper to be a
pill counter. Later Kerze, Rickover's aide, found us a commercial pill
machine.

At about this time, Rickover determined that the hafnium separation - now
done by Y-12 at Oak Ridge - should be done at Albany, and the sponge
plant should be enlarged. . . . Then a decision was made to produce
hafnium sponge here and the equipment was reinstalled (in the 1949 plant)
(pages 6-8, Center Library).

Beall also describes the problems overcome with producing the ZR II ingots,
and the advances in the melting process which allowed the production to
proceed.

Among the metallurgists in that critical August 28, 1952, meeting Rickover
mentions was Dr. Earl T. Hayes, the Bureau of Mines technical liaison to the
AEC. His comments on the review of the draft of this report clarify both the
nature and extent of the corrosion problem and its solution, the alloys, and the
role of the Laboratory in the corrosion testing:

The Submarine Thermal Reactor (STR) for the Nautilus had to be able to
generate steam for a 60,000 HP output in a boiler the size of an ordinary
bedroom. That's all the room that could be had. The hotter you run a steam
cycle the more efficient it becomes. As I remember it the boiler operated at
550€F and 1200 psi. . . . Consequently the Zr had to meet exacting
standards to qualify. Three of us, Mines, Ames, & Battelle solved the
corrosion problem in a year. The Albany lab had at least a hundred stainless
"bombs" holding specimens at 600F and 1500 psi for screening and testing
purposes. (I always thought l found the tin addition first but at the
development speed who can tell -- but it wasn't Bettis).

Architects resort to landscaping to cover design errors, Doctors bury theirs
and metallurgists resort to alloyurgy to solve most problems. The 5% SN
(tin) alloy was hot short and cold short; the 2-1/2% SN was difficult to
fabricate & would have required design modifications to match its
mechanical properties to the uranium sheets. We all agreed on the 1.5% Sn
that night and day in Pittsburgh . . . (June 9, 1997, letter to Bobbie
Ferguson).

Hayes also discusses two other constituents of the alloy, carbon and nitrogen,
which had to be held to specific levels and the difficulty in maintaining these.
Melting in a graphite crucible produced a product of 1000 to 5000 ppm carbon;
the allowable was 400 ppm, but in practice it was held to 100 ppm. Nitrogen
was held to less than 30 ppm.

He notes: "Tungsten arc melting resulted in specks of tungsten in the product.
This raised Hell with the titanium industry." He emphasizes that Beall's
development of consumable electrode melting was one of the fundamental
developments of the Zr story. "Although a fellow named Hopkins melted
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refractory metals by this method in 1940 or so, Beall's work got us over our big
hurdle. 'The corrosion was cured by alloying & Zr was on its way' (pages 3 and
4, June 9, 1997, letter to Bobbie Ferguson).

Hayes, also responsible for quality control for the million pounds of zirconium
produced, worked with a staff of 28, including three secretaries, in Building #33
from mid-1951 until the zirconium production plant was closed. He notes that 
"Here & there batches had to be recycled. The nitrates and carbonates corroded
& produced white powders which just couldn't be tolerated" (page 3, June 9,
1997, letter to Bobbie Ferguson).

In an oral interview, Mr. Glenn Kenagy, who came to the Albany center in
January of 1947 as a carpenter and retired in 1985 as Head of Maintenance, also
describes the relationship of the Albany Center to the Navy's submarine
program and Rickover. In 1948 there had been a slight reduction in force at the
facility, from approximately 60 in 1947 to probably 55 people. What boosted
the Center was the Navy and the AEC.

There were two companies which were steel companies really, had contracts
with the Navy to produce zirconium, using not the Kroll method but the iodide
method which is similar. At any rate in the space of about two months both had
furnace failures and two guys killed. One at each place. Think was a sideline,
weren't in that business, told the AEC to forget it, not going to do it. Left Navy
in a predicament - part of their strategic thing.

Other thing is that we just started building a bigger pilot plant . . . The
furnaces were 2 times as big. Also there were four instead of one. Well
actually was just getting into production when this other thing happened. Well
the Admiral come out and course he seen what we were doing and then
what he decided was that they would just build this other plant (indicates
building 28, the 1950 plant). Same size furnaces as in Building 2, but a lot
more of them.

Mr. Ray Wells, who retired from the Bureau of Mines as Research Director of
the Albany Center in 1977, was in Albany at the time Rickover decided there
should be a production plant there (1950) . He provides a version of the events,
as told to him by a participant. His comments are paraphrased, except for those
in quotations marks.

The Admiral sent a group out about the time he (Wells) left for Alaska. The
group met with the heads of sections (including Frank Block). They were
interested in zirconium, to make a pilot plant for so much (x) production.
Steve Shelton fought it all the way, was not in favor. He had been in a catch
once before with developing a plant and then having the money pulled out.
The Navy and Center people talked all afternoon. Then someone from the
Navy says, "Gentlemen, I don't think you understand, the Navy, Admiral (sic)
Rickover, wants you to start a plant on zirconium and they want it operating in
90 days. And the fellow who was in charge of facilities here said, 'Hell,
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we've wasted three hours already.'" He dashed out and started digging up
trees and the next day had the outlines for whatever the building is down
here that they started the zirconium plant in (Wells 1997).

PRODUCTION OF ZIRCONIUM ON A LARGE SCALE

The Albany Democrat-Herald for Thursday, June 8, 1950, reported that

. . . it's (zirconium) being turned out at a 500-pound-week clip at the nation's
first major zirconium plant at the bureau of mines Electro-development
laboratory here. . .  .

So vital a part is the new metal playing in the U.S. defense picture, that the
federal government two weeks ago ordered a $325,000 sister plant. The
new plant will double the capacity of the original installation and will be in
production at the laboratory by August 15.

The caption for one of the illustrations showing the finished ingots of pure
zirconium notes that "nearly all the metal produced by bureau of mines here is
sent to the federal government for undisclosed vital defense purposes."

By June of 1951 when Dr. Earl Hayes spoke to a noon Albany Kiwanis meeting,
the Center employed 335 people, up from the 60 who were there in 1948.
Production had increased from 60 pounds in 1948 to 300 in 1949, with 1951
production classified. (See page 33 for different, larger figures for sponge.) The
plant was described as the only one producing pure zirconium from the raw ore.
"Two smaller plants are in operation, one at Niagara Falls and the other in
England, but they only make a partially pure product." Plans for a second large
production plant were said to be under consideration (Greater Oregon, June 8,
1951).

CONTINUING RESEARCH IN THE MIDST OF PRODUCTION

While the production plant was working around the clock, research continued. In
1951 and 1952, one program undertaken was the Electrorefining of tin, a process
to recover tin from highly contaminated, radioactive waste being generated at the
Hanford Atomic works during the production of plutonium. 135,000 pounds of
purified tin ingots were recovered and shipped to the Hanford Operations. Other
projects were the demonstration of the technical feasibility of production of
aluminum-silicon alloy from low-iron clay and the production of ferronickel
from Oregon laterite, the only commercial nickel production in the United States
using domestic ore.
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A review of working fund projects for Fiscal Year 1953 indicates that four were
for the Navy, three were for the Army, five were for the AEC, two were for
DMPA (Defense Mineral Production Administration), and one each for DMEA 
(Defense Minerals Exploration Administration), and MSA (?). One of the items
for the AEC was "Zirconium and Hafnium sponge metal production and
production of arc melted zirconium alloy ingots." The remainder appear to be
investigative work. The hafnium plant was the only such facility in the free
world, perhaps in the entire world (Poppleton, June 13, 1997, E-Mail letter to
Bobbie Ferguson).

On September 28, 1954, the Navy provided funds for research on the uranium
alloy program which had been presented by the Center to Westinghouse by
letter of September 7, 1954 (letter to Shelton from R.V. Laney, CMDR. USN,
Center Library) .

The same month, the Bureau Bugle, the newsletter of the Bureau of Mines
Associates, Inc. in Albany, reported, "ZR PLANT TURNS OUT MILLIONTH
POUND." The event was celebrated with an open house during which five
hundred people were shown through the laboratories on August 17. The article
notes that i t  is "the first time in history that a project has progressed from the test
tube stage to the millionth pound stage all in the same laboratories" (Center
Library).

THE HUMAN ELEMENT: WORKING AT THE LABORATORY

Beall (1982) also describes working at the Laboratory. A month after his arrival
at the Laboratory in 1949, while cleaning out a Zr still, he experienced first and
second degree bums on his face and hands, attesting to the high volatility of the
material and danger of the work. There were occasionally other fires, (See
discussion under Physical Development of the Albany Research Center); and
other accidents such as the serious explosion which Don Dilling survived, but
whose effects required extensive cosmetic surgery (Beall). No deaths have been
associated with the Center's work (Kenagy, Block 1997).

Mr. Beall conveys the dedication of the staff and provides insight into practical
aspects of the plant, as well as detail of the problems and solutions of developing
the process, noting such items as the fact that "the 1949 plant was built on a
shoe-string. The station was constructed by station personnel, scientific types
wheeling and pouring cement etc." (page 2). (See also discussion of Kroll  
"conference" on setting up the plant above.)  When a device to meter a
measured amount of an additive was needed, they borrowed a small pill machine
which dispensed the desired amount (noted above).  An aide to Rickover,
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named Kerze found them a commercial pill machine. When leaks during shifts
of electrode bars were identified as a problem in the melting process, they got an
ancient mass-spectrometer leak detector from surplus, which "showed us how
bad our vacuum technique was- ' .. if it doesn't pump down, smear some more
grease over all the joints' (page 6).  He describes how the sponge was wheeled
in the pots from distillation to Sponge Handling in Building #2. It was sledded
through the snow in winter.

Under Beall's direction, as Hayes notes above, the problems of melting were
further resolved. The double vacuum arc melting process developed is used
currently in virtually all commercial zirconium, titanium, hafnium, some steel,
cobalt, and nickel alloys, and in other metal industries. He describes their
(staff) surprise that without their knowledge Westinghouse had applied for
patents on Zircaloy II, and the melting process, which "contended that all of the
developments were supervised by them."  Westinghouse received  their patents 
around 1969, but lost them in court in 1970. " As a witness, I carried our old
greasy log books and told my story, as did Bill Stephens and many others"
(page 10). The melting process is free and clear.

Throughout his descriptions he intersperses the names of many with whom he
worked, a list too long to reproduce here, but which includes in addition to
those already mentioned, Frank Block, Gordon Poole, Haruo Kato, Don Dilling,
Mark Wright, and Glenn Kenagy. He mentions that Kroll visited all over and
kept a "Pioneering Group" (Bill Hergert and John Fortner) occupied in the
north basement of Building #1. In closing, he notes that, "The team of
Rickover, Shelton, Stephens, Hayes, George Smith (construction), Harold
Parsons (shops), Martin Farley (sic) (electrical), [Bill] Stickney, [Jim] McClain,
[Henry] Holmes, [Hank] Gilbert, Henry Sharpe (AEC) , and most of all, Kroll,
and many others was unbeatable." (Material in brackets added to quotation.)

His feelings about Dr. Kroll were echoed by all who worked with him, in writing
and in interviews. He is described as a gentleman and a scholar of eminence
who was nonetheless always accessible to discuss research with those working
with the project. The only exception to his accessibility was that he would not
respond to the few women professionals/technicians on the project, which some
times caused difficulties in the work (Block interview 1997). Memorials to him
recount his many exceptional qualities.
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TRANSFER OF ZIRCONIUM PRODUCTION TO PRIVATE INDUSTRY

After the production plant was in operation in Albany, the Navy/AEC also
decided to seek proposals from industry to ensure sufficient supplies for
expanded use. Stephens describes the process:

..., an invitation was issued on November 5, 1951 to more than 35 firms for
fixed price proposals to supply zirconium and hafnium sponge for five years at
annual rates ranging from 100,000 to 450,000 pounds of zirconium. No
responsive bids were received in response to this invitation and negotiations
were then initiated with the most likely suppliers. This finally resulted in the
signing on May 13, 1952 with Carborundum Metals Company, a wholly owned
subsidiary of the Carborundum Company, for the production of 150,000
pounds of zirconium sponge metal per year for a period of five years.

A plant was constructed near Akron, N. Y. about 30 miles from Niagara
Falls, and the first lot of zirconium sponge metal was removed from the
distillation retort on August 5, 1953.

Through improvements in equipment and operating techniques, annual
production capacity at this plant was increased to 325,000 pounds by 1957 
(1980:14).

In a September 28, 1955, letter to Mr. R. B. Long, Chief of the Materials Branch
at the AEC, Shelton indicates:

Our plans for handling the visits of representatives from companies
interested in producing zirconium and hafnium are based entirely on the
points outlined in your letter of September 13.

. . .

Your letter aided us very materially in formulating plans for receiving
visitors, some of whom arrived immediately after its receipt. Others have
written their intentions of visiting the standby facilities.

We assure you that our staff will cooperate fully in all aspects of this plan to
procure additional zirconium and hafnium (Center Library).

The September 13 letter to Mr. Shelton from Mr. Long references an
announcement dated August 25, 1955, that the AEC wishes to obtain 
2,000,000 pounds of zirconium metal over a five-year period or 1,200,000
pounds over athree-year period (Center Library). Additional typed material 
with the letters which appears to provide history of the plant and facilities notes 
that the purification plant at the Center was closed in January 1955 and the
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remaining facilities (production) would be closed on July 1. This presumably
accounts for the use of the term "standby facilities" in Mr. Shelton's August
letter.

A separate document Titled Proposed Operation of Zirconium Plant by Private
Firm provides "information to firms that are interested in preparing bids for
operation of the zirconium production facilities for a period of two years for the
AEC." (no date, no author). It details what the Bureau of Mines responsibility
will be and what the contractor's responsibility will be in the production plant.
The services the Bureau of Mines would provide were spectrographic and x-ray
analysis and melting of evaluation ingots (Center Library).

The contracting out of the operations of the Center's production facility appears
to have been the first step in obtaining the volume of material desired by the
AEC. Wah Chang Corporation of New York was selected to operate the facility
in April of 1956 (Bureau Bugle , May 2, 1956; Rickover 1975). Mr. Stephen
Yih, "currently conducting research and development on improving titanium
production processes in cooperation with the Bureau of Mines" in Boulder City
was to be manager. Wah Chang continued operating the plant until September
of 1958, (Kenagy, Chronology, 1997), along with its new facility north of
Albany which began production in February of 1957.

Other firms which subsequently began operations to supply zirconium sponge as
a result of AEC procurements were Toyo Zirconium, and three contracts
awarded in the Spring of 1956 to National Distillers Products Corp. (first
shipment in May of 1958), NRC Metals Corporation (first shipment February of
1958, production in 1959), and Carborundum Metals Co. (second plant, on line
in 1957) (Stephens 1980).

Material in the files in the Center Library labeled "CINCINNATI
EXECUTIVE " illustrates that the shutdown was anticipated. It is a detailed
report on a visit to the "USBM station" at Albany, Oregon, by a Mr. Hicks and
Mr. Hallows on July 12,13, and 14, 1954, in reference to the possibility of using
the "Kroll" plant for the production of titanium after it ceased production of
zirconium.

Perhaps the source of information on the shutdown was knowledge of the 1954
reorganization of the Bureau of Mines. The basis for this reorganization was a
total of 39 recommendations made by a team of mining experts, of which 38
were accepted. The Secretary of the Interior ordered the Director of the Bureau
of  Mines to carry out all of the 38 recommendations except four for which the
Assistant Secretary for Mineral Resources assumed primary responsibility. One
of those four was number "14. That the Bureau should not engage in production
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activities, and do everything possible to terminate present production activities."
This item referred to three elements: helium, titanium, and zirconium (Agnew
1976:57-58).

Agnew notes "that production of titanium and zirconium was begun at the
request of Federal agencies concerned with military security, because of original
research done by the Bureau in developing the processes. . ."  And while in 1954
the titanium produced in Boulder City was only 1 percent of the total, it would
be some time before industry could take over production of zirconium (and
hafnium). Although the Secretary is reported to have felt production of these
should continue in Albany (pages 57-58), the Bureau of Mines was no longer
producing zirconium by mid-1955.

Mr. Kenagy describes getting the Albany plant in shape for Wah Chang:

Tower had glass tubes clear up to the top with asbestos gaskets. After a
year wouldn't hold water. Pumps wouldn't pump (50-60 of them). Took four
months to get ready in 1956 (1997).

He also describes the conditions and personnel at the time.

Steve Yih and others had to find a crew. All the people from the Bureau of
Mines who had worked in the Zirc plant went to work for Oremet or other
jobs; nothing else to fill in. Mines had 500 people! Had four crews for the
plant; three shifts: work 7 days and 2 off. One crew off all time.

What were the researchers doing?: We quit melting sponge for zirc, got into
Thorium and others for AEC. Melting stayed same or bigger, lasted through
possibly 10 years. Started just before the shut down of zirc, so in 1954. The
AEC was doing lots of explosions, underground and at Bikini and various
places. Some shapes (classified) were poured here and shipped to
Livermore. They probably machined. By the mid-60s had slacked down.
Went into big competition with the Russians over bombs, how to make
bigger or smaller (1997).

GREATER EMPHASIS ON CLASSIFIED WORK, INCLUDING ALLOYS

A job survey of the facility conducted on December 6, 7, and 8, 1955, identifies
the projects, level of sensitivity, and staff. (Author's note: The list is not
complete, as it does not include Mr. Kenagy, George Smith, Eleanor Abshire or
Werner. Phillips.) All positions working with thorium or any combination with
thorium (titanium-thorium, thorium-V, thorium-tantalum, zirconium-thorium,
zirconium-hafnium-thorium-V) and with Ta-CB & hafnium-zirconium,
zirconium sponge blending and handling, and chlorination research were
classified Sensitive and required a "Q" or "L" clearance. Section Chiefs and
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some secretaries required the same clearance. Some aspects of zirconium work,
and others such as nickel-cobalt, iron ores, low grade manganese, lead-zinc,
antimony, and mineral dressing for several were not considered sensitive. Many
of the high security projects continued into the 1960s (Center Library).  In his
keynote address to the symposium "The Challenge of Titanium," June 12, 1968,
in Portland, Oregon, Dr. Earl T. Hayes placed the funding of Center projects
between 1949-1956 at $8-1/2 million (page 9) (Center Library).

Other work undertaken during the 1950s into the 1960s or beyond included the
casting of reactive or refractory metals (including molybdenum which the
Bureau Bugle for January-February 1959 noted caused a rise in metal stocks in
the New York Stock exchange), recovery of fluorine from phosphate and
fluorspar mining waste, developing standards for the analysis of interstitial
elements in refractory metals, and significantly, the beneficiation of western
phosphate ores which resulted in recoveries on the order of 70 percent (Wells,
Research 1977, Center Library, see page 46).

In 1956, eleven of the specialists left the Center with Stephen Shelton to form
Oremet, a company promoted by Charles McCormick, Albany's mayor. When
production started (converting sponge to ingot) after a few months, employment
was at 60 (American Metal Market 1982). When sponge became scarce,
Oremet pioneered the use of scrap to make quality ingots (Block 1997, June 20
E-Mail letter to Bobbie Ferguson).

An article in the Norelco Reporter for December 1986 briefly reviews the
history of the Center and the zirconium work and then focuses on contributions
made by the X-ray Laboratory in forty years of X-ray Diffraction and XRF —
Multiple Metallurgical Analysis for many of the research projects at the
Laboratory/Center. Some of the equipment installed in the early years,
including that manufactured by Norelco, was still in use for analysis.

SECURITY ISSUES IN CLASSIFIED WORK

Perhaps due to the increased work for the AEC in sensitive areas or a general
concern for national security, a series of Regional Security Memoranda were
issued by Eleanor Abshire, Security Officer, with the approval of the Regional
Director, Stephen M. Shelton. (Ms. Abshire was also the Librarian.) The first
memorandum, dated April 7, 1954, references Regional Administrative
Memorandum No. 55 of the same date, which provides for the series and
rescinds all previous security memoranda. Memorandum No. 5 defines the
three classification categories, one of which was to be used on all documents
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requiring safeguarding in the interest of the common defense and security: TOP
SECRET, SECRET OR CONFIDENTIAL.  No TOP SECRET documents
would be prepared at the station.

Memorandum No. 18, also issued on April 7, 1954, dealt with the need to have
the security officer make arrangements for prior clearance for visits to such AEC
installations as MIT, Hanford Works, and Oak Ridge.  Memorandum No. 40,
issued on January 5, 1955, dealt with the penalty for disclosure of Restricted
Data taken from the Atomic Energy Act of 1954.  Memorandum No. 25B from
May 6, 1955, rescinded and superseded 25A, "Ordnance Project No. TB4-15,
Development of a Titanium Casting Furnace." The last memo in the file, No.
59, was issued on March 13, 1957 (Center Library).

A now declassified letter stamped "SECRET" from the AEC in San Francisco,
dated August 27, 1957, to Mark L. Wright, the Acting Regional Director,
provides $75,000 in funding for the UCRL Development and Fabrication
Assistance. This may be the casting work described by Mr. Kenagy (Center
Library).

RESEARCH AT THE CENTER AFTER THE 1950s

As indicated in Chapter I, the evaluation of historic significance is usually
limited to features which are at least 50 years old. For this reason and based on
interviews and national recognition, the detailed discussion of the history of
research has concentrated on the early period, with some discussion of work for
the AEC continuing into the 1960s. The discussion which follows provides a
brief overview of identified investigations conducted from the 1960s into the
1980s in recognition that important research has continued at the center.
Several sources are used, but one summary entitled Successful Research at the
Albany Metallurgy Research Center 1945-1977, found in the Center Library
was particularly useful (cited hereafter as Research). The report was prepared in
1977, but additional sheets for later years had been inserted at the end.

The following are among the investigations undertaken during the decade of the
1960s with a brief statement of the practical application or benefit of the work:

treatment of aluminum plant waste; 1) recovered valuable sodium fluoride
and 2) eliminated unsightly piles of waste;

reducing vanadium compounds in bomb reactors; allowed vanadium from
bomb reduction to be used by Oremet in titanium which is used in nuclear
applications around the world;
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beneficiation and utilization of low-grade and complex domestic mercury
ores; process allowed higher recovery of mercury;

shape casting of high melting point carbides; allowed the development of a
new superior machine cutting tool of titanium-tungsten carbide with higher
cutting speeds and five times the life of tools prepared under an earlier
process;

the quaternary system U-C-O-N at 1,700º C; part of sustained program in
development of advanced fuels for Liquid Metal Fast Breeder
Reactor—considered classic work by experts in "mysterious" area;

vapor pressure of liquid reactive metals; use of electron beam heating for
vapor pressure data on systems—technique developed which allowed study
of physical-chemical properties of less common metals, compounds and
minerals;

phase rule studies of metallic systems Cb-Ga, Cb-Hf, Hf-V, Hf-Ta and
ceramic oxide-fluoride systems SrF2-Y2O3, CaF2-Y203, and BaF2-Y203 ; work
forms basis for subsequent alloy development of metals and protective slag
studies—contributed to major publications in these areas;

the continuous charging of prereduced iron ore and scrap to electric arc
furnaces; process for steelmaking eliminates interruption of the process
operation "to back charge" the furnace, substantially shortening the refining
period and minimizing air pollution. Energy consumption reduced by as much
as 18%. In 1977 used by all but one commercial enterprise making steel from
prereduced ore;

inductoslag melting and casting; married the electroslag and induction
melting processes eliminating need for creating a consumable
electrode—used in nuclear industry suppliers in late 1970s, expected to go
commercial; and

roll-forming of ceramics; technique resulted in conservation of fuel in
production and in reduction in waste of developing defective products
through creation of reliable ceramic strips—in use by major producers like
Coors Porcelain and International Pipe and Ceramics Company.

Agnew (1976) notes the construction of a pilot plant at Albany in 1966 to test a
method for making auto hulls more readily usable in iron blast-furnaces by
selectively melting out the copper, aluminum, zinc, and other non ferrous metals
(pages 72-73). The work was a result, at least in part, of Lady Bird Johnson's
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interest in highway beautification, perhaps facilitated by the Solid-Waste Disposal
Act of 1965. The pilot plant was supplanted by a large scale facility which was
designed to allow an entire vehicle which had been crushed into a cylindrical
bundle to tumble as it moved through a rotary kiln. The idea was never tested and
the project was abandoned (Kenagy 1997; Block June 20, 1997 E-Mail letter to
Bobbie Ferguson).

The development of ductile chromium drawn into wire thirty-one thousandths of
an inch thick for use in cancer therapy research at the Argonne Cancer Research
Hospital (AEC) of the University of Chicago in 1966 was considered to be a
substantial research contribution (DOI Information Bulletin, September 26,
1966).

Of great importance was the thermodynamic research associated with metal and
mineral processing begun at Albany in 1967 and continuing until 1977
(Research).This work built on seminal work in thermodynamics that was
conducted at the Berkeley Laboratory of the Bureau of Mines by K.K. Kelley and,
among others, L. B. Pankratz. The Berkeley Laboratory was begun in 1911 in San
Francisco and transferred to the Hearst Mining Building of the University of
California in 1916 where it remained for 51 years until it was transferred to Albany
in 1967. The program in thermodynamic measurement began in the mid-1920s
under the lead of O. C. Ralston (Kelley and Pankratz, no date). The work at
Albany included compilations of the thermodynamic properties of copper and its
inorganic compounds, a similar compilation of nickel and its compounds and
several on the thermodynamic properties of 65 elements, their oxides, halides,
carbides, and nitrides.

There are 30 entries for the 1970s in Research,with some items noted as
continuing or with end dates in the 1980s. Certainly the cumulative benefits of
these are substantial, but no one item has been singled out in summaries as
outstanding. A sample of the types of work includes technology for western
phosphate including applications in the People's Republic of China, the recovery
of nickel and cobalt from western resources, preparation of dust free calcined
Kaolin clay for which a patent is held, molds for titanium and molybdenum
investment castings, reduction of ignition hazards from frictional heating in coal
mining, and low-sulphur steel. A special project approved for planning by
Congress in 1972 was the pilot project for extracting oil from wood waste.
Production began in 1975 under the management of the Department of Energy.
Mr. Kenagy (1997) described the project and indicated that it was successful, but
that shortly after it was completed there was a realization that there was a timber
shortage and production was discontinued.
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Significant projects identified for the 1980s include the commercial success of
sulfur concrete research based on modified sulfur cements, streamlining
Titanium production (continuing into the 1990s), and capacitor discharge
welding exploring new dissimilar metal welds and applications of new geometries
including tube-to-tube and cable welding (also continuing into the 1990s). In
his presentation of the American Society of Metals Historical Landmark award
to the Center in 1985 (see discussion under EVALUATION OF
SIGNIFICANCE below), Dr. Sheldon Roberts noted that "Albany's tradition of
excellence lives on. This research center was recently named a winner in the
annual International Metallographic Exhibit, co-sponsored by ASM, for its work
in Optical Microscopy, Class 1."

Projects identified for the 1990s include the development of titanium and cast
steel armor, the vitrification of municipal and other wastes, the formerly utilized
sites remedial action program, and liquid emulsion membrane- technology for
clean up of hazardous waste streams.

As this brief description indicates, throughout its existence the Bureau of Mines
Albany Research Center conducted a great deal of valuable research which
benefitted the Nation and its citizens in practical and exotic ways. The results
are also of international interest and use, as shown in the recent cladding of the
new Guggenheim Museum in Bilbao, Portugal, with titanium ( The Christian
Science Monitor , July 2, 1997:13).
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PHYSICAL DEVELOPMENT OF ALBANY RESEARCH CENTER

EARLY HISTORY OF SITE: CONSTRUCTION OF ALBANY COLLEGE

The approximately 47 acres of land that the federal government acquired in 
July 1943 for the establishment of the Bureau of Mines Northwest
Electrodevelopment Laboratory was the second site of Albany College.

Founded in 1866 by the Presbytery of Oregon, Albany College was originally
located on a seven acre parcel of land in Albany at the south end of Broadalbin
Street along Ninth Avenue. The property was donated by the Monteith
brothers. Construction of the first building at the new campus took place in
1867 and the college was formally opened in the fall of that year under the
presidency of Reverend William J. Monteith. The college offered complete
coursework in languages, sciences, mathematics, philosophy, history and
literature, and granted degrees in four curriculum areas: Classical, Scientific,
Normal and Commercial Teachers. It also offered diplomas without degrees in
music, art, shorthand, typewriting and latest business college methods (Keeny
1990a).

In 1902, the college addressed the need for a women's dormitory by purchasing
and moving a building belonging to the Albany Ladies' Aid Society. This non-
sectarian organization, founded in 1875, provided assistance to the destitute and
orphaned in the community. Among other projects, it built and operated an 
orphan's home on the southern outskirts of the town. As organized welfare
developed within the state, the need for this institution declined. In August of
1901, the Ladies' Aid Society offered to sell the building to Albany College, at a
price of $250 for land and building. Funds were secured from local friends to
pay the cost of $1,000 for moving the building to the northeast corner of the
Albany College campus and for the preliminary work of remodelling (Montague
1968:p.61).

The two-story frame building, erected above a high brick basement, had
elaborate wrap-around porches on both floors. Because of the southeast view 
of the Three Sisters mountains, the dormitory was named Tremont Hall
(Building No. 2) (Montague 1968:p.61) (photo 2). 1
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In 1913, under the presidency of H.M. Crooks, the college purchased 46 acres of
land southwest of town in anticipation of future expansion. The cost of the
acreage was $39,000. This land, which eventually became the Bureau of Mines
facility, had been the site of Albany Nurseries. The nursery had been
established by Albert Brownell, a native of New York state, who moved to
Oregon in 1883. In addition to selling locally, the nursery shipped stock to
places as far away as British Columbia and southern California, and eastward to
the Mississippi Valley. They sold a variety of plants including fruit trees, shade
and ornamental trees, evergreens, hardy flowering shrubs, roses, clematis, and
wisteria. They also offered a number of varieties of weeping trees (Keeney
1990a) .

An undated historic photograph identified by a sign as Albany Nurseries depicts
a two-story wood frame house with two adjacent barns, one displaying the
Albany Nurseries sign (photo 3). Although none of the buildings remain
(assuming they were on the site of the present facility), vestiges of the
landscaping may have survived.

Fundraising for construction of the new Albany College campus began in 1913
but due to lack of hoped-for donations, World War I, and an attempt to move
the campus to Portland, efforts were stalled (Keeney, 1 990a).  F. Manson
White, an architect from Portland, Oregon, was apparently hired to develop the
campus plan, as well as design individual buildings. Two alternate layouts of the
campus proposed by White depict formal plans with classical buildings arranged
in a semi-circle around an open area. The caption under one of the drawings 
reads: "The adopted plan for the new campus of forty-eight acres, one mile from
town. The buildings are to be American Colonial; the material red brick with
white trimmings. A Recitation Hall and two Dormitories are to be erected
before our removal from the old campus" (photos 4 and 5). Neither of the
elegant schemes, for which dates are unknown, would ever come to fruition.

Finally, in August 1925, ground was broken for the first structure at the new
campus, the Administration Building ( Building #1 ). Designed by F. Manson
White, the three story Colonial Revival style brick building was completed by
the end of the year (photo 6). Missing were classical pergolas extending off the
north and south ends that were shown in the architect's rendering of the
building (photo 7).

In the summer of 1926, another building was added to the Albany College
campus. With the assistance of students, Tremont Hall (Building #2 ) was
moved for a second time. The wood frame building was transported from Ninth
Avenue to its present site south of the Administration Building. The
appearance of the building was then completely transformed by its remodelling
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into a four story structure with brick facing and classical detailing (photo 8).
The name of the building was changed to Woodward Hall, in honor of the
generous gifts of Mrs. Tyler Woodward and her daughter Mrs. Boudinot Seeley.
By April 1927, the building was ready for occupancy primarily as a dormitory
(Keeney 1990b). There were approximately 24 sleeping rooms, 3 large sleeping
porches and a dining room and kitchen (Tripp Appraisal, April 19, 1943). A
tasteful social hall provided a gathering space (photo 9).

Funds donated to the college by Eric Hauser in 1928 allowed for the
construction of a substantial gymnasium (Building #23 ). Designed by 
F. Manson White and built of brick to match the other two buildings, the
gymnasium was started in the spring of 1930 and dedicated as the Eric Hauser
Gymnasium on January 16, 1931 (Keeney 1990c). 2

One other existing building at the Albany facility dates to the Albany College
days, the old brick boiler house ( Building #32 ). It was constructed in 1928
and its two boilers with steel stacks were capable of heating all of the buildings
on campus (Hopkins letter to C.W. Davis, April 19, 1943). Underground
tunnels connected the boiler house to the administration building, dormitory
and gymnasium. The building also contained a hot water tank which provided
hot water to the Administration Building and Gymnasium (letter, Hopkins to
Davis, May 11, 1943, Center Library).

Plans to construct another dormitory at the campus were never fully realized. A
substantial concrete foundation for a new building was poured before the project
was abandoned. This later became the basement for Building #33 .

In 1934, a Portland Junior College branch of Albany College was approved.
That year, it opened at SE Salmon and Twelfth Street and had an enrollment of
74 students. By 1935, the number had jumped to 186. Between the two
campuses, the college had 312 students (Keeney 1990a).
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RELOCATION OF ALBANY COLLEGE AND NEW USES FOR ABANDONED                 
CAMPUS

In July 1936, a committee was set up by the Presbytery of Oregon to assess the
educational needs of the state as it related to Albany College. After much
consideration the decision was made in July of 1937 to relocate the college to
Portland where it was renamed Lewis & Clark College in 1942. In June of 1938,
Albany College shut its doors (Keeney 1990a) but remained the property of the
college (photo 10). Two other undated photographs probably taken in the late
1930s show the buildings surrounded by unkempt grounds (photos 11 and 12).

A new use was found for the vacated property when the National Youth
Administration (NYA), affiliated with the Federal Security Agency,
demonstrated an interest. The NYA program provided jobs and training for
unemployed youth in defense-related activities. The Albany site was a good
choice for a training center because of the availability of living quarters,
recreational facilities and vacant land on which to build.

On July 2, 1941, the U.S. Government entered into a one year lease (Contract
391-T94ps-303) with the Board of Trustees of Albany College for use of a
portion of the Albany property. Included in the terms of the lease were use of
the gymnasium and the heating plant. In the contract, the government agreed
not to make any permanent alterations to the buildings and to remove any pre-
fabricated buildings that might be required for project operation upon
termination of the lease. A second lease entered into on July 22, 1941, allowed 
the government use of the dormitory building and the basement of the
administration building for offices. This contract (Contract 413-T94ps-304)
was cancelled in August 1941 and was renumbered as a supplement to the
earlier lease agreement (Records, National Youth Administration, National
Archives I, Washington D.C.).

The work project designed for the youth housed at the Albany site was training
and work experience in aviation sheet metal. For this a shop building was
required and the NYA erected a standard, pre-fabricated, series 2 type, metal
building with structural steel framing and galvanized wall and roof covering
(Building #5). On the south side of the building, a wood frame lean-to addition 
for welding operations was attached. Large expanses of multi-pane steel sash
provided good natural lighting. As part of their training, the program
participants assisted with the installation of the building's concrete footings and
floor. The building was not equipped with heating. As required by the lease, the
building was to be disassembled and removed upon completion of the training
project. On the NYA Work Project Application dated August 27, 1941, an
average  number of thirty youth laborers and five supervisors was projected. In
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addition to instruction in aviation sheet metal, courses in shop mathematics and
blueprinting were to be offered.

Apparently, consideration was given to terminating the one year lease for the
site because correspondence dating to August 1942 discusses moving the
Albany shop building to an NYA Resident Center at Eugene, Oregon.
Although some of the equipment was relocated to Eugene by mid-September
1942, a decision was made at some point not to move the building. Apparently,
the lease was extended beyond one year as both the Trustees of the College and
the Albany Chamber of Commerce indicated in January 1943 that the lease had
just expired (Hearing 1943, Archives I).

For a short while part of Building #1 was used as office space by the Corps of
Engineers while they finalized plans for nearby Camp Adair around 1940.
When construction of the army facility got underway, the Corps staff moved to
the new camp (Kenagy, 1997 interview). This may be the reason that the NYA
was given use only of the basement of Building #1.

ESTABLISHMENT OF BUREAU OF MINES FACILITY: 1943-1955

While the NYA utilized a portion of the old college campus, major changes were
in store for the property as negotiations advanced for a new Bureau of Mines
facility somewhere in the Northwest. Following Secretary of Interior Ickes' final
decision on March 17, 1943, to locate the Northwest Electrodevelopment
Laboratory in Albany, the Bureau of Mines proceeded rapidly to plan for the
conversion of the existing buildings. In the spring of 1943, prior to actual
purchase of the property, Henry Powell Hopkins, a Baltimore architect engaged
by the Bureau of Mines, spent several weeks at the site conducting a thorough
investigation of the buildings in order to prepare a report and set of as-built
drawings. Hopkins had previously been responsible for designing the Bureau of
Mines experimental plant in Maryland ( Report 1945:4, Center Library) .

Hopkins presented his results in a preliminary report to the Bureau of Mines
dated April 19, 1943 and a final report with drawings dated May 11, 1943. The
documents provide a good description of the buildings at the site. In addition to
those already discussed, there was a "cheaply built cottage of 2 x 4 frame
studding finished on the exterior with weatherboarding" which had been
occupied by caretaker. The small residence was in fair condition. (Hopkins to
C.W. Davis May 11, 1943, Report 1945, Center Library). Perhaps this was the
house associated with the Albany Nurseries as seen in the historic photograph
(photo 3). The cottage was sold and removed from the site shortly after the
government acquired the property on July 19, 1943.

55



Chapter IV

Hopkins also noted the concrete foundation of the never-constructed dormitory
located east of the Administration Building. The walls were 12 to 18 inches
thick and the area was covered with a wood roof. Hopkins recommended that
"this should be removed from the premises as it is an unsightly thing to look at
as well as a potential hole to collect moisture" (Hopkins to C.W. Davis May 11,
1943). Building #33 now sits on this foundation.

Hopkins concluded his report with the following summary, "All of these
buildings, both inside and out, should be cleaned and painted after all leaks
have been repaired, plaster replaced, mechanical equipment fixed, etc., as no
paint has been put on these buildings for a period of 6 or 7 years. In general I
would state that these buildings can be made to house machinery quickly for the
use of an additional station such as you contemplate" (Hopkins to C.W. Davis
May 11, 1943, Report 1945, Center Library).

Not all agreed with Hopkins' assessment. As described in the contextual
overview, Rudolph Halley, Assistant Counsel for the Truman Committee, took
exception to some of Hopkins' conclusions and felt that a site in Pullman,
Washington offered by the State College of Washington would have been far
preferable.

At the same time that Hopkins was conducting his building assessment, R.W.
Tripp, a local Albany realtor, had been asked by the Bureau of Mines to appraise
the college's property. In April 1943 he submitted his report which described
the 47 acres as "a dominant tract of land on a nice ridge with trees and
shrubbery." Tripp appraised the land with all of the buildings excluding the
NYA built shop at $221,000. In his summary of the property he wrote, "In my
opinion it would make the nicest subdivision of any tract of land within our city
limits" (Tripp Appraisal, April 19,1943) . Of course, the Bureau of Mines had
other plans in mind for the site.

Hopkins' completed drawings were sent to the Bureau of Mines' regional office
at Salt Lake City where technical staff sketched in the preferred arrangement of
laboratories, shops, and offices and indicated a few structural changes. B.A.
Rogers, at the Bureau of Mines Pittsburgh station, was selected to be the
supervising engineer, and after a trip to Albany early in July, he began working
with Hopkins on the preparation of final plans and specifications. A set of
drawings produced by Hopkins located at the Albany Research Center are dated
September 15, 1943 (photo 13). While Hopkins produced his drawings and an
estimate of the amount of structural material that would be required, the
Bureau of Mines made a list of experimental equipment that would be needed to
set up the laboratory. The combined estimates were then submitted through
Bureau of Mines channels to the War Production Board in early October for
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approval. Late in September, 1943, both Hopkins and Rogers left for Oregon to
find a contractor to undertake the construction. Since the act creating the
laboratory did not require competitive bidding, the two men selected Reimers &
Jolivette based on the company's extensive experience in remodeling buildings
(Report 1945:4-5, Center Library).

During the period when final plans were being drawn up, the Bureau of Mines
negotiated the purchase of the NYA Machine Shop, including remaining
equipment, which had all been turned over to the Treasury Department for
liquidation (Report 1945:5, Center Library).

The Bureau of Mines' initial application to the War Production Board was
denied. After reducing the amount of equipment needed, the Bureau of Mines' 
request was approved by the War Production Board on December 24, 1943.
Shortly thereafter, the Bureau of Mines signed a contract with Reimers &
Jolivette which received final approval on January 17, 1944 (Report 1945:6,
Center Library).

With final plans and an approved contract, conversion of the old Albany
College to a scientific research facility could begin (Figure 1). Construction was
started in early February 1944 and was finished by mid-August except for a few
minor items (Report 1945:6, Center Library). Total cost of the remodelling,
along with purchase of the site, was approximately $450,000 ( Bureau of Mines
Field Operations Region II, 1953; hereafter cited as  Report 1953 (Center
Library). 3

The Administration Building was renamed Building #1 and was converted to
house the physical and chemical laboratories, library, stockrooms, individual and
special laboratories, and regional administrative offices (photo 14). The
rehabilitation included covering the floors, repainting the walls and woodwork.,
and changing the lighting system. The third floor was remodeled into a spacious
chemistry laboratory for the analysis of ores, minerals, metals and other products
resulting from the various research projects within the region (photo 15). The
second floor was devoted to offices, including those of the regional and assistant
regional director, and at the south end was the library with some space set aside
as a drafting room. The first floor (basement) eventually contained a variety of
laboratories, including physics, physical metallurgy, physical testing and
petrographic. It was here that Dr. Kroll set up his initial laboratory upon arriving
at Albany (photos 16 and 17). His group was called the Pioneering Section and
the laboratory the Pioneering Laboratory. The group functioned as long as Kroll
remained in Albany (Letter, Frank Block, June 8, 1997).



Chapter IV

A service elevator was installed for the movement of heavy equipment and
supplies. Principal equipment purchased included microscopic equipment, and
x-ray and spectrograph apparatus. Various smaller pieces of equipment such as
laboratory furnaces, temperature controllers for the furnace, and supplies for the
chemical laboratory were also acquired.

The newly christened Operations Building (Building #23 ), formerly the
gymnasium, was remodelled to accommodate the ore dressing laboratories,
smelting and melting equipment, and a magnesium pilot plant. The building
contained the facilities for much of the original experimental work of the
laboratory, particularly the large scale testing (Report, Northwest
Electrodevelopment Laboratory , August 1948). Refurbishing included
removing the basketball floor and saving the boards to cover the concrete slab
in the Machine Shop. Trenches were cut in the floor for the installation of pipe
and various other supply lines. A brick wall and concrete slab were constructed
to provide a vault for the installation of electrical apparatus. Reinforced floors
were constructed in the corner which had a basement. A crane and elevator
were installed for the handling of ores and other equipment. Ore storage bins
were constructed and other miscellaneous items added. Equipment initially
purchased included two electric arc furnaces, the largest capable of holding one
ton of metal, a high-frequency furnace, 120 kilowatts of copper oxide rectifiers,
and considerable ore dressing equipment ( Report, October, 1945) (for
remodelling of Building #23 see photos 18-24).

In the Machine Shop, renamed the Service Building ( Building #5 ), the use as a
shop remained the same.  Metalworking and woodworking areas were 
established as well as supply rooms. A new brick wall was built along one side to
replace a wooden wall deemed of insufficient strength and the wood floor
salvaged from the gym was placed over the concrete slab. A new lighting system
and heating system were installed. Since the existing metalworking machines
used by the NYA had been acquired from the Treasury Department with the
building, purchase of equipment was confined mainly to woodworking tools
(photos 25 and 26).

Minor repairs were made to the Boiler House (Building #32) and some new
equipment installed to improve the heating system in general (photo 27).

The Dormitory, renamed Building #2, was slated for use as a metallurgical
laboratory on the first floor with the upper floors devoted primarily to offices and
a small auditorium. Remodeling was not included in the 1944 construction as
no immediate need for the space was projected. Minor alterations and general
refinishing of the interior were conducted under a contract approved the
following year (Report , October 1945:3). When placed into full service, the
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laboratories installed on the first floor included one for corrosion studies. The
second floor contained the assembly room and offices; the third floor the offices
and conference room of the Rare Metals branch; and the fourth floor the offices
and conference room of the Ferrous Metals branch ( Report 1953, Center
Library)  (photo 28).

To complete the renovations, cement walks and oiled drives and parking areas
were constructed. More landscaping at the north end of the property was
conducted during the summer of 1945. A sprinkler system combined with a fire
protection system was installed and the area was seeded for a lawn ( Report
1945:13, Center Library). A tennis court located south of Building #2, which
dated back to the college, was retained.

A site plan of the laboratory facility in late 1944 or early 1945 (figure 1) shows
the new names given to the college buildings. From its modest beginning of five
buildings, the research center gradually grew to include a maximum of 39
buildings. These were added at various times to meet specific research needs.
Over the years, buildings were also modified, and equipment moved around and
altered, to adapt to changing research requirements.

By 1953, the major period of construction was over. Thirteen major buildings
and numerous auxiliary storage sheds, shops and garages occupied the grounds.
Figures 2, 3 and 4 are site plans illustrating the changes up to that year. Design
work for the buildings was done primarily by Werner A. Phillips, an engineer
who arrived at Albany in 1946 and retired in the mid-1970s (Kenagy,
interview). Between 1953-55 one other building was added, the "raw material
storage," later called the mold shop and designated Building #3. A 1955 site
plan, Figure 5, indicates the layout and numbering of the buildings at that time.

Spacious, well kept grounds, modern facilities, and the latest equipment all
enhanced the research capabilities of the scientists at the Albany Center and
helped in the formulation of major scientific innovations.

As described earlier, the most noteworthy accomplishments at the Albany
Center in the early years revolved around the production of zirconium under the
leadership of Dr. W. J. Kroll. Within two years of his arrival at Albany in
January 1945, a laboratory process for producing ductile zirconium had been
developed (pamphlet, Albany Research Center 1984:3; letter from Kroll to
Block, October 18, 1969) and in March 1947, a small "pilot plant" at the north
end of the lower floor of  Building #2 was placed in operation. The laboratory-
scale unit had a capacity of 50 pounds of zirconium sponge, a pure zirconium
product, per batch.4 The process used was a radical departure from
conventional metallurgy at the time (Pamphlet, Albany Research Center
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1984:3; Letter from Kroll to Block, Oct. 18, 1969). This original plant was in
operation more or less constantly until June 1949. Thereafter, it was used to study
process improvements, and the output from these investigations usually
contributed to the overall production of zirconium at Albany (letter from Frank
Block, June 8, 1997). Nothing remains of the plant today.

During the early phase of zirconium production, variables in time, temperature,
and operating technique were evaluated and equipment design was improved to
provide the basis for the design of a larger scale pilot plant (Albany Democrat-
Herald, ca. 1950).

Although interest was expressed by the AEC in a supply of zirconium, the
construction of a new plant was bogged down by lack of sufficient funding.
Federal appropriations for the new building in fiscal year 1948 were less than
requested. In a memo dated February 25, 1948 from Stephen Shelton, Regional
Director, Albany, to O.C. Ralston, Chief of the Metallurgical Branch, Washington,
D.C., he wrote, "If we receive the requested appropriation for the coming fiscal
year we would be able to complete the pilot plant during that time.... If A.E.C. 
is in a hurry for zirconium (and apparently they are), we could rush completion of
our pilot plant and possibly have it in production within six months" (Archives II,
RG 70). By mid-March 1948, the structure was only 30 percent complete but it
was anticipated that it would be ready for occupancy by July of that year (memo,
Shelton to Ralston, March 17, 1948, Archives II, RG 70). Although much progress
had been made by August of that year, the plant was still not finished. The final
window pane had been installed on July 22, the roof interior had been painted, and 
he main beams of the mezzanine were in place as well as some of the major
pieces of equipment. The small chlorination building behind the new plant was
operational, and the carbiding furnace in Building #23 was working. Among items
still to be finished were the concrete floors once the design and location of the
furnaces was finalized, and the placement of the remaining equipment (memo,
Shelton to O.C. Ralston, August 11, 1948, Archives II, RG 70) (photo 29).

It was not until June 1949, that the new pilot plant, Building #26, was placed in
full operation (clipping, Albany Democrat-Herald, ca. 1950:6) (photos 30 and 31,
building #19 on figure 2). Here for the first time the possibilities of full scale
zirconium production were demonstrated. Up to 500 pounds a week of the metal
could be processed in the facility (Albany Democrat-Herald, June 8, 1950,   
p.13).5  The steps used by the Bureau of Mines were 1) production of the     
carbide, 2) chlorination of the carbide, 3) purification of the raw chloride,            
4) reduction of the pure chloride with fused magnesium, 5) separation of excess
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magnesium and magnesium chloride at elevated temperature, and 6) melting of
the sponge obtained. Steps 3 through 6 were performed in the new plant
building.

The magnitude of the work performed sharply contrasted with the manner in
which the plant was constructed. According to Beall, a former Albany researcher,
"The 1949 plant was built on a shoestring. The building was constructed by
station personnel, scientific types, wheeling and pouring cementetc." (Beall
1982).

When the U.S. Navy had selected zirconium for use in nuclear-powered
submarines in 1948, the demand for the metal sharply increased (pamphlet,
Albany Research Center 1984:3; see also discussion in Chapter 3). The Navy first
contracted with private industry for zirconium but after encountering various
problems, they approached the Bureau of Mines. The successful tests being done
in Building #26 convinced the Navy that a larger plant with greater output would
answer their needs. With great haste Building #28 was constructed between May
and September of 1950 (photos 32 and 33,building #21 on figure 2). In fact,
Werner Phillips drew plans for the structure as it was being built. The use of brick
and concrete with expanses of multi-pane steel sash windows reflected the design
of the earlier adjacent pilot plant.

The new zirconium "reduction" plant was completed at a cost of $325,000 and
more than doubled the output capacity of  Building #26 (Albany Democrat-Herald
June 8, 1950:13). Within the new plant was all of the production and auxiliary
equipment needed to make zirconium sponge (photo 34). At peak capacity, 1,000
pounds of sponge were produced daily from the highly specialized furnaces
(Pamphlet, Albany Research Center, 1984). Only two yearsafter being completed,
the building caught fire and the roof went up in flames. Fortunately, the damage
was limited to the upper part of the structure and the equipment did not suffer
heavily (photo 35).

Another major addition to the center prior to 1953 was the connected complex of
three brick buildings identified as Building #29, Building #30, and Building #31
(buildings #4 and #5 on figure 3). The tall five-story tower of the Zirconium
Purification Plant (Buildings #29 and #30) continues to be a visual landmark at the
research facility (photo 36). Designs for the building and process layout were
developed by Bechtel Corporation. Bureau of Mines personnel erected the
building and installed the equipment. Construction began in 1951 and was
completed in early 1952 (September 28, 1955, letter from S. M. Shelton to R. B.
Long, Center Library).
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The purpose of the plant was to separate hafnium from zirconium. Hafnium
occurs naturally with zirconium and even small amounts of it can render
zirconium useless. A process for purification had been devised at the Y-12 plant
of Carbide and Carbon Chemicals Corporation at Oak Ridge, Tennessee during a
period of intensive research beginning in May 1949 (September 28, 1955, letter
from S. M. Shelton to R. B. Long, Center Library). The process involved a
complex array of equipment to separate hafnium from crude zirconium chloride.

As described in the contextual overview, there were military security concerns
about the purification process. In a November 15, 1951, letter from Lawton D.
Geiger, AEC in Pittsburgh to Stephen Shelton (Center Library), Mr. Geiger
wrote: "The building in which the hafnium separation work will be performed
should be treated as an administratively controlled, limited area into which only
authorized persons will be allowed access." Strict rules were spelled out for
clearance and mobility requirements within the building.

The north wing of the building complex, Building #31, contained laboratories
of the rare metals Research and Development section within the Metallurgical
Division (photo 37). Investigations focused on the processes for extraction,
separation, purification and reduction of rare metals such as zirconium,
hafnium, thorium, tantalum and niobium.

With Building #28 in full operation, Building #26 was no longer needed for
zirconium production and was converted to use as a hafnium pilot plant.
Experimental research undertaken at Albany resulted in the production of pure
hafnium. At the time, the facility was the only substantial producer of hafnium
in the United States (Report 1953, Center Library). In fact, according to
Howard Poppleton, the plant was the only producer of hafnium "if not in the
world, at least the free world" (Memo from Poppleton to Ferguson, June 13,
1997)

Part of zirconium production was a chlorination process to manufacture
zirconium chloride. This step followed the separation conducted in Buildings
#29 and #30. In 1951, Building #4, the concrete block Chlorination Plant was
constructed next to the Machine Shop (photo 38, building #7 on figure 3).

At the rear of the Operation Building (Building #23), two adjoining structures
were added between 1948 and 1951. Building #24 in its present configuration
dates to 1953 (see building #13 and #14 on figure 4). According to Glenn
Kenagy, construction was initiated in August 1948. A circa 1952 aerial
photograph shows the existing building but without the south wing (photo 40).
An aerial photograph taken in 1953 depicts the corrugated sheet metal building
as it appears today (photo 41). Originally called the Fabrication Laboratory, 
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the building also contained a separate unit identified as the Ore Dressing Pilot
Plant. In the laboratory area, the Physical Metallurgy Branch maintained a
forging hammer, rolling mill, swages, furnaces, and other equipment necessary
for the production of sheets, rods, and wire from experimental alloys. Research
conducted by the Physical Metallurgy Branch focused on investigating the
physical and mechanical properties of metals and alloys, studying the effects of
heat treatments and methods of fabrication on the structure and properties of
metals and alloys, and devising new or improved methods for preparing new
alloys. In the Ore Dressing Plant, ores were reduced in size by crushing or
grinding so that they could be subjected to testing. Experiments were
conducted on low grade ores to determine their suitability to concentration.        
In addition to preparing ores for beneficiation testing, work performed here
included preparing analytical samples.

Building #25 was the Smelter Building occupied by the Ferrous Metals Branch
(photo 39, building #12 on figure 4). Construction of the corrugated sheet
metal building was started in March 1949 (Kenagy, Chronology, June 9, 1997).
In addition to containing two three-phase arc furnaces and a small cupola for
melting cast iron, the structure also housed complete ore handling and ore
storage bins. Experimental smelting of low grade iron, manganese, nickel and
chrome ores from the Pacific Northwest was conducted here (Report 1953,
Center Library).

The last of the major research facilities constructed prior to 1953 was the
Electrolytic Tin Plant, Building #17. The elongated concrete block building
was constructed in stages beginning with the easternmost portion in 1949
(photo 42). It was originally designed for an electrolytic zinc pilot plant (letter
from Frank Block, June 8, 1997) and was placed in service in 1950. The plant
was operated as intended until July 7, 1951, when construction began on a tin
refining plant. This plant included the original zinc facility and a 36- by 90-foot
extension to it. The plant was operated successfully but required additional
storage space so a  28-foot covered slab extension was added. On the April 1952
site plan, the building is shown as three adjoining structures identified as the
electrolytic tin plant, the tin storage, and the metallic reductions building (see
buildings #30, 32, and 33 on figure 3). By 1953, the entire structure was known
as the Electrometallurgical Building or Electrolytic Tin Plant.

At the time it was the only such plant operating in the United States. The
starting material was a mixture of dross and scrap containing about 25 percent
copper and 75 percent tin. The plant was capable of producing about 1,000
pounds of refined tin per day. The pure tin was cast into 50 pound ingots ready
for shipment (Report 1953, Center Library).  Apparently, the building's use as a 
tin plant was short-lived. According to Frank Block, the tin operation ended in
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1953 after all feed had been processed. The building was then adapted for
research on other projects and over time, the length of the building was
extended to its present size (Letter from Block, June 8, 1997).

In addition to the above-described research/production facilities, an array of
support and storage buildings were also constructed prior to 1953.

A gable roofed building, Building #27 , located to the north of Building 25 and
east of Building 26 was originally the Bottle Gas Building and dates to 1952
(Kenagy, Chronology, June 9, 1997, see building #34 on figure 4). It is
constructed of wood except for the northwest end which is concrete block.

At one time, two buildings existed to the east of Building 26. Prior to the
construction of the Bottle Gas Building, a small wood building with a steep
gable roof occupied the area immediately behind the Zirconium Pilot Plant. It is
visible in a circa 1949 aerial photograph and is called the chlorine "shack" in a
letter from Stephen Shelton to William Kroll dated November 14, 1947 (Center
Library). Shelton indicated that the shack had been moved back about 100 ft
and placed on a concrete foundation to make way for the Zirconium Pilot Plant
then in the beginning stages of construction. The building was identified as the
Chlorination Building on a 1950 site plan. On an April 1952 plan, only the
Chlorination Building is shown but a year later two buildings, one of which is
the present Bottle Gas Building, appear. Once Building #4 was placed in
operation the Chlorination Building was no longer needed and it eventually was
dismantled. According to Glenn Kenagy, Building #27 was constructed
because gas storage in the warehouses was cumbersome and dangerous due to
the other supplies being handled. Argon and helium bottles for use in the
zirconium plant were stored here.

Two substantial rectangular plan, corrugated sheet metal warehouses, Building
#21 and Building #22 were built with oversized hanging doors at the east and
west ends. Building #22 is the earlier of the two; the initial 50' by 100' section
was constructed in early 1947 and was enlarged in 1950 to its present size due to
a need for additional storage space. Building #21 was constructed in the spring
of 1952 . Abutting Building 22 is Building #20 which was constructed in early 
1950 (Kenagy, Chronology, June 9, 1997). This smaller rectangular plan, sheet
metal building was originally the graphite shop (photo 43). Its function was to
store and machine graphite for use in molds and crucibles for melting. On the
1952 site plan, figure 3, these buildings are numbered 15, 16, and 17.

Building #18 , an elongated shed roof building open on the north side was
constructed for ore storage. According to Glenn Kenagy the building dates to
the fall of 1947. It is on the 1950 site plan (building # 14, figure 2) and a corner
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of the building may be visible in the earlier circa 1949 aerial photograph. In the
circa 1952 aerial photo, the building is clearly visible. There is a slight break in
the roofline which indicates the building may have been constructed in two
sections.

Building #19 was constructed between 1950-52 for use as an auto repair shop
(building #19 on figure 3). It provided service to the vehicles owned by the
Bureau of Mines that were kept on-site. The simple one story, rectangular plan
structure is clad with corrugated sheet metal siding and roofing.

Buildings #6 through #13 are grouped closely together around what was
called the Bone Yard on early site plans. Building #6 , the core storage
building, was constructed in 1949 according to Glenn Kenagy (see building #4
on figure 2). The rectangular plan, gable-roofed building is clad with corrugated
sheet metal panels. During the early years of the Laboratory, the building was
used by Bureau of Mines personnel in the Mineral Industries group who had
assisted in identifying potential sources of critical minerals during World War II.
The ore samples collected during their travels were initially stored in Building
#6 (Letter from Frank Block to Chris Pfaff, June 8, 1997).

Buildings #7 and #8 are visible on the circa 1949 aerial photo and appear as
two separate buildings on the early site plans. They are identified as Garage #1
and Garage #2 respectively and were built around 1948 (see buildings #5 and 6
on figure 2). Originally, they housed the cars used by the Mineral Industries
Group as well as those belonging to other research groups. A 1953 photo shows
a series of garage doors on the north elevation. Other openings have since
replaced them as the use of the buildings has changed. The two gable-roofed
buildings have corrugated sheet metal siding and roofing and are now joined
together with an indented entryway and continuous roofline.

Buildings #9, #10, and #11 are adjoining structures that together form an
elongated rectangular plan, concrete block building covered with a gable roof
(photo 44). Three small buildings are shown on the 1950 site plan, and
buildings are visible at the location on the circa 1949 aerial photograph. It
would appear that these are not the existing buildings because the rooflines are
below those of the neighboring garages. The opposite is true of the buildings
today.

By 1953, the three buildings are clearly those now present (see buildings #22,
#23, and #24 on figure 4). They are labelled Paint Shop ( Building #9 ) ,
Sheetmetal Shop (Building #10), and Welding Shop (Building #11 ).  
At some point after 1953, an additional bay was added at the east end.
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Building #12, identified as the Sandblast Shop on more recent maps, does not
appear on early plans in its present location. A very small Sandblast Shop is shown
at least up through 1955 as being located next to Building #11, on the present site
of the east wing addition. Apparently it was a crude arrangement that didn't meet
minimum air quality standards and for that reason was probably abandoned
(Letter, Block, June 8, 1997). Aerial photographs from 1952 and 53 show a
separate rectangular plan, gable roofed building at the south end of Building #6
that is not indicated on site plans. It appears to be a part of what later became the
Sandblast Shop. Glenn Kenagy speculates that this occurred in the latter half of the
1950s. At some later date, a cross-gable addition was built.

Building #13 was originally the pumphouse and is shown on the 1950 site planas
building #11. The small structure was moved from Camp Adair in 1946 when the
military post closed down and buildings were surplused (Kenagy, Chronology,
June 6, 1997). A 1953 photo shows the building as having corrugated sheet metal
siding and roofing and a four-over-four wood window inthe north elevation.
Equipment in the building pumped groundwater used to irrigate the grounds.
Eventually, the center switched over to the city water supply due to a lowering of
the water table. Since then, the building has been completely remodelled and is
now used as a snackroom. At present, it has a corrugated sheet metal roof, but
newer horizontal wood siding and different openings.

Buildings #14, #15, and #16 are small outbuildings located in a row behind
Buildings #7 and 8. They first appear in their current location on the 1952 map
(see buildings #27, #28, and #29 on figure 3). According to Glenn Kenagy, these
buildings were also moved from Camp Adair in 1946 and initially sat vacant. It
appears that they were the "original" buildings 9, 10 and 11 and were moved to
their present location between 1950-52. They all have concrete foundations, gable
roofs, sheetmetal siding and roofing, and doors facing south. Building #14 was
originally for bottle gas storage, Building #15 was for oil storage, and Building
#16 was for paint storage.

A CHANGE IN FOCUS: 1955 TO PRESENT

The year 1955 marked a major turning point for the Albany facility that would
impact future development (figure 5).  After benefitting from the manufacture of
over two million pounds of zirconium, the Navy/Atomic Energy Committee
turned over production to the private sector (pamphlet, Albany Research
Center:3; see discussion in Chapter 3). The two existing private plants weren't
capable of meeting the Navy's needs, so the government contracted with Wah
Chang to operate the Albany zirconium plant for one year with renewal
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possibilities. Before Building #28 could be turned over to Wah Chang, four 
months in 1956 were spent on maintenance to get the plant up and running. It 
had been sitting idle for a year while the process of awarding the contract to Wah 
Chang was underway. Wah Chang stopped production at Albany in 1958 a year 
after the completion of a new facility north of town.

Although no new construction occurred at the plant until the mid-1960s, 
innovative scientific research in the 1950s and early 60s required modifications 
to interior spaces. On June 7, 1961, the Bureau of Mines announced that it would 
build the most potent gamma irradiation chamber of its kind in the country at the 
Albany Research Center. The purpose of the "hot cell" was to investigate the 
effect of gamma radiation on the physical and chemical properties of minerals 
and fuels, and to determine if the energy released by gamma rays could be used 
in processing these resources (Albany Democrat-Herald, June 7, 1961).

The project involved the construction of a massive high-density concrete chamber 
at the rear of Building #28. The structure was twelve feet high and walls were 
four feet thick. Interior dimensions were 8 feet by 12 feet. The chamber was 
designed to contain over 100,000 curies of cobalt-60 housed in 24 slugs, each 
encased in stainless steel and aluminum capsules. When not in use, the radioactive 
material was lowered into a 17-foot deep well containing high purity water at the 
bottom of the chamber ("Cobalt 60 "Unit" Planned Here," Albany Democrat-
Herald, June 7, 1961; Memo from Howard Poppleton to Bobbie Ferguson, June 
13, 1997). Viewing windows of four-foot-thick leaded glass allowed the scientists 
to observe the experiments without harmful exposure to radioactive cobalt. The 
cost of design and construction of the chamber, along with new laboratories, 
office and storage space was $172,000. An additional $32,000 was spent for 
auxiliary equipment (News release, Department of Interior, April 24, 1962). 
Although the chamber received a great deal of publicity and much testing was 
done there, no significant results were achieved. The chamber is still in place 
although it has not been used for many years.

A new project initiated in the mid-1960s involved the construction of the first 
new building on the facility since the early 1950s. Resulting from Lady Bird 
Johnson's interest in highway beautification, the Bureau of Mines was assigned 
the task of developing an economical process for recovering reusable steel from 
automotive scrap. Initially, a small-scale pilot project was tested. It involved a 
small rotary kiln capable of processing only chopped up pieces of cars (Register-
Guard, April 17, 1966, scrapbook, Albany Research Center). Then in 1966, 
Building #34, was constructed with a massive rotary kiln (6' in diameter by 40' 
long) large enough to handle whole auto bodies. The Butler type metal building 
with a standing seam metal gable roof was constructed at the south end of the
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existing complex. Although hopes were high for developing a cost-effective 
process, the project was abandoned early on. Apparently, private scrap dealers in 
Long Beach, California, who learned of the project protested the perceived 
competition by the government and the project was shut down. The rotary kiln 
was never used and about ten years later it was sold. In order to remove it, one 
end of the building was dismantled. Thereafter, the building sat vacant for two 
to three years before a new use was found for it (Interview, Ferguson with 
Kenagy 1997).

In 1967, the still unfinished Building #33 became home to a thermodynamics 
laboratory and its use as physical metallurgy labs was discontinued. Here the 
critical work of quality control and testing of zirconium for the navy had 
occurred in the early 1950s. The conversion of the building in the late 1960s 
happened when a decision was made to move the thermodynamics lab from the 
University of California at Berkeley to Albany to consolidate research there. 
Some 45,000 pounds of equipment were relocated to the "mole hole" as Building 
#33 was called (clipping, "Bureau Lab Here," June 1967). At the time, the 
underground structure was covered with a flat concrete roof that had been put on 
in the early 1950s. In the mid-1970s this was replaced with a mansard type roof 
(photo 45) (Interview, Pfaff with Kenagy).

The last major construction to occur at the Albany Research Center was initiated 
in the early 1970s. In 1972 Senator Mark Hatfield lobbied for funding to plan a 
new research program at Albany. The proposed project was to investigate the 
economic feasibility of turning wood waste into oil. Hatfield projected that it 
would cost $1.75 million to build a pilot plant and $250,000 to operate it the first 
year (newspaper clipping, "Unit 'green lights' bureau project" July 26, 1972). 
Construction of the facility, which consisted of six buildings at the south end of 
the complex, was slow to occur. In May 1975, it was reported that work was 
underway (Memo from R. J. Burch to B. G. Horton, May 20, 1975, Center 
Library). The project was not undertaken by the Bureau of Mines, rather it was 
under the auspices of the Department of Energy. The buildings constructed were 
Building #35, Building #36, Building #37, Building #38, Building #39, and an 
unnumbered Storage Shed. They are all industrial type buildings except for 
Building #39 which was constructed as office space. Building #37 and Building 
#38 have since been dismantled (figure 6). As described in Chapter 3, page 42, 
the plant was short-lived due to a timber shortage.

The last construction to occur at the Albany Research Center was the completion 
of Building #33. In the mid-1980s, a one story structure topped by a gable roof 
was built on the old raised basement.
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Although research uses of many of the buildings have changed over the years,
and equipment has been rearranged and moved around, the appearance of the
Center remains very much the same today as it was in 1953. With the
exception of the newer buildings grouped together in a separate area at the
south end of the site, no other buildings have been added. Only the small
chlorination "shack" behind Building #26 has been removed. The exterior of
some buildings has changed with remodelling but the Albany Research Center
today still remains remarkably intact.
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EVALUATION OF SIGNIFICANCE OF THE ALBANY RESEARCH
CENTER

It is our recommendation that the Albany Research Center is eligible for listing
in the National Register of Historic Places as a National Register District
significant under Register Criteria A, B, and C.

The Center is considered to be Nationally significant under criterion A, events
that have made a significant contribution to the broad patterns of our history;
and under criterion B, associated with the lives of persons significant in our past.
At this site, Dr. William J. Kroll and his associates developed the process for
making ductile zirconium, pioneering a new age of modern extractive
metallurgy. These innovative developments contributed to the creation of the
nuclear Navy. The Northwest Electrodevelopment Laboratory (Albany
Research Center) was also the place at which the internationally recognized
scientist Dr. Kroll conducted his critical research in the United States. During
the four years he worked for Union Carbide prior to coming to Albany (1940-
1944) , he was not able to pursue his research, but worked on projects in which
the company had commercial interests.

Certain buildings at the Center also meet criterion C in that they embody the
distinctive characteristics of a type, period, or method of construction. Two
buildings associated with Albany College are good representative examples of
twentieth century classically-derived collegiate architecture (Buildings #1 and
#2). Building #23, originally the gym for Albany College, also has local
architectural significance as a refined example of a large stand-alone gym.
According to Rosalind Keeney, preservation planner for Albany, it is the only
such building in Albany. One other building at the Center, the Machine Shop,
is a good surviving example of WWII standardized industrial building. These
buildings are all considered to be at least of local significance.

The Center retains a high degree of integrity for the period of significance for
which it is most noted. This scientific research complex within its unusual park-
like setting retains much of its early 1950s appearance and ambiance.
Noteworthy are some of the mature trees that contribute to the landscaping of
the center. One in particular, a chestnut tree next to Building #1, is considered
rare.
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PERIODS OF SIGNIFICANCE

Two periods of significance have been identified for the site. The first is 1925-43
when it became the campus for Albany College and later was occupied by the
National Youth Administration. During this time, four architecturally
significant buildings were constructed.

The second period of significance, 1944-55, is the one during which the
landmark research in, and subsequent large-scale production of zirconium
occurred.

LATER PERIOD OF SIGNIFICANCE FOR FUTURE EVALUATION: 1955-CA . 1965

During this period much of the research centered on classified projects for the
AEC and branches of the military. Many projects built on the earlier zirconium
work and extended its processes to other materials. Among these were the
development of an array of alloys.

As this period does not meet the minimum threshold of 50 years, no specific
evaluation of features associated with it are included in the discussion. It is
mentioned as a reference for future evaluation.

SIGNIFICANCE OF THE RESEARCH CONDUCTED AT THE SITE

NATIONAL RECOGNITION

Perhaps the best measure of the significance of the research conducted at the
Northwest Electrodevelopment Laboratory, now the Albany Research Center, is
its landmark designation by two professional societies with intimate knowledge
of aspects of the research subject matter.

THE AMERICAN SOCIETY FOR METALS

In 1984 the American Society for Metals designated the Center an ASM
Historical Landmark. The inscription on the plaque affixed to the Center's
main entrance, reads:

Albany Research Center, United States Bureau of Mines has been
designated an Historical Landmark by American Society for Metals. "At the
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site, William J. Kroll and associates developed the process for making ductile
zirconium, pioneering a new age of modern extractive Metallurgy."

During the presentation of the award on August 19, 1985, Dr. C. Sheldon
Roberts, ASM Trustee, reviewed the background of the Landmark designation,
noting that

The award was established in 1971 with the objective of preserving our
metallurgical heritage while at the same time providing a means to increase
the awareness of pioneering milestones of metalworking technology.

The initial historical landmark award was presented in 1972, marking the site
of the first electric arc steelmaking furnace in the Western Hemisphere at the
Crucible specialty metals division of Colt Industries in Syracuse, New York.

Single awards were made in 1973 to honor the graphite reactor at the Oak
Ridge National Laboratory in Oak Ridge, Tennessee, and in 1975 to the first
continuous sheet rolling mill at Armco Steel in Ashland, Kentucky.

After listing several more recipients, Dr. Roberts concludes; "To this list it is the
business of today to add another illustrious name — that of the Albany Research
Center of the U.S. Bureau of Mines."

Dr. William W. Scott, Jr., the ASM Technical Director, then described the
significance of the site:

. . . , to metallurgists all over the world, the Albany Research Center is a
monument to the work of Dr. William J. Kroll, who devised and perfected the
extractive process for Zirconium and Titanium which bears his name.

Today we are well aware of the importance of these two metals. Titanium is
twice as strong at half the weight of steel, and is vital to our aerospace
industry. The strength of zirconium in the face of high temperatures and
intense radiation has made it the primary choice for nuclear reactors and a
vital part of our nuclear age.

Nothing much can be done with these two metals, however, when they are in
their most common state —ore. It wasn't until Dr. Kroll's pioneering research
in Luxembourg, about a half century ago, that he was first able to devise even
an imperfect way of separating titanium from its ore -- a discovery of great
significance. And what was Dr. Kroll's reward for 20 years of work and
$50,000 of investment? Absolutely no interest from U.S. and European
industry. Although, to be fair, it could be that they had other things on their
minds at the time. In 1938, to avoid Nazi persecution, Dr. Kroll was forced to
abandon his well-equipped laboratory in Luxembourg, and in 1940 he arrived
in the United States.

In the work of his staff here at Albany, Dr. Kroll's dogged persistence finally
resulted in the brilliant achievements that led to the rapid growth of our
contemporary nuclear and aerospace technologies.
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AMERICAN NUCLEAR SOCIETY

The second professional recognition is as a Nuclear Historic Landmark of the
American Nuclear Society, selected in 1987, the third year in which awards
were designated.. This award

identifies and memorializes sites or facilities where outstanding physical
accomplishments took place which were instrumental in the advancement and
implementation of nuclear technology and the peaceful uses of nuclear energy.

The criteria for selection for this honor:

The Historic Event or Activity must have:

(1) successfully provided an essential contribution to, or basis for, subsequent
peaceful application of nuclear technology or nuclear energy, and

(2) been a first of a kind, or provided a significant new departure.

The plaque presented to the Center is inscribed:

		

NORTHWEST ELECTRODEVELOPMENT LABORATORY

The development of a practical method to produce high-purity ductile
zirconium metal at this laboratory enabled rapid deployment of light water
reactors.

The citation which accompanied the plaque provides a succinct explanation of
the importance of the Center:

Zirconium is more abundant than copper, nickel, and other familiar metals,
but had not been widely applied until it had been produced in a pure enough
form to determine its properties to be considered as a fuel element cladding
in nuclear power reactors.

The U. S. Bureau of Mines' Northwest Electrodevelopment Laboratory (now
Albany Research Center) began investigating means to produce pure ductile
zirconium metal in 1945. The laboratory produced fifty pound lots for test
purposes. When evaluated in 1948 for nuclear power reactor fuel cladding
by the Bettis Atomic Power Laboratory, zirconium metal lacked reproducible
metallurgical properties but was designated the preferred metal. The Kroll
Process for making zirconium sponge was exclusion of air during critical
steps and by a practical method of contacting zirconium tetrachloride vapors
with magnesium, the reducing agent. Melting and fabrication technology
was also developed here.

Further improvements to the Kroll Process by the U. S. Bureau of Mines
allowed industry to take over volume production in the decade following
1955, leading to a tenfold increase in production and to zirconium's
widespread use in nuclear power reactors.
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W. J. KROLL ZIRCONIUM MEDAL

In addition to these recognitions, the importance of the work conducted by Dr.
Kroll and his associates is symbolized by the W. J. Kroll Zirconium Medal
established to recognize outstanding achievement in the scientific,
technological, or commercial aspects of zirconium production and utilization
and to encourage future efforts, studies, and research.  Earl Hayes indicates that
the award was created by the American Society for Testing Materials,
Committee on zirconium, but attempts to obtain additional information from
the organization were not successful.

Kroll Medal acceptance presentations of recipients such as Admiral Hyman
Rickover, USN, W. W. Stephens, and Stephen Yih, document the seminal role
of Dr. Kroll and the Northwest Electrodevelopment Laboratory in creating pure
ductile zirconium by processes which allowed reasonable economic production
and form the basis of processes which continue to be used by producers. These
processes and associated apparatus were awarded United States Patent numbers
2,482,127 and 2,548,897.  To these initial discoveries were added hafnium
production, and contributions to research on numerous alloys of allied materials,
such as the Zircaloy-II used in 1975 in all but three of the Nation's Nuclear
Power Plants.

OTHER AWARDS

Comments on the draft of this report suggested that the Center may also have
received recognition from the American Vacuum Society. Efforts to identify the
date and obtain a copy of the citation were not successful. The American
Vacuum Society awards are primarily given to individuals, and the complete list
provided did not include names familiar to employees at the Center in the 1970s
and 1980s or the names of early researchers.

INDUSTRY RECOGNITION

Acknowledgement of the role the Center played in developing the rare metals
industry in Albany and the Pacific Northwest also appears in anniversary
tributes in newspapers and trade magazines such as American Metal Market,
Titanium Supplement. These tributes describe the contribution the discovery
and development of these materials made to the national defense and space
programs as well as to the Regional and National economies.
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While occasional discrete tasks, such as some early testing of zirconium for its
corrosion resistance, was performed at the College Park Station, the research
was not duplicated at other Centers, just as the Albany Research Center did not
duplicate research on-going at other Centers (Kirby, Block, Hayes, Wells, 1997;
and correspondence cited above).

EVALUATION OF SIGNIFICANCE OF INDIVIDUAL BUILDINGS

As stated earlier, it is recommended that the Center qualifies as a National
Register District. A district possesses a significant concentration, linkage, or
continuity of sites, buildings, structures, or objects united historically or
aesthetically by plan or physical development. Clearly, the Center meets this
definition. The relationships among the district's components remain
substantially unchanged since the period of significance, and the majority of the
buildings possess integrity even though they are not all individually
distinguished (see National Register Bulletin #15, How to Apply the National
Register Criteria for Evaluation). All buildings associated with the first and
second periods of significance and that retain integrity are considered
contributing.

The following buildings are recommended as contributing to the Center:

Building #1 is significant for its association both with Albany College and then
with the Research Center. It was the first building constructed on the new
college campus in 1925 and is significant as a good example of collegiate
classical architecture. The building served a vital role as the administration
center for both  the college and center and also contained the first laboratory
space used by Dr. Kroll.

Historic equipment in the building includes a Baird spectrograph with serial #2
(apparently #1 is in the Smithsonian) and a plate reader made by A.R.L
Dietert. An analytical balance dating from the 1940s is located on the third
floor.

The building has a high degree of architectural integrity and is in good
condition. It appears to meet individual eligibility to the National Register.

Building #2 is significant for its association both with Albany College and then
with the Research Center. Originally constructed in 1875 and moved twice,
this is the only surviving building from the original Albany College campus on
southwest Ninth Avenue. It was extensively remodelled when it was moved to
the present site in order to fit in with the classical style selected for the new
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campus. It is a good example of twentieth century classically-derived collegiate
architecture. The building has been on its present site since 1926 and was the
only dormitory on the college campus.

The building is significant as the site of the first laboratory unit for producing
zirconium sponge between 1947-49. The lab was located at the north end of
the lower floor. The building continued to function as lab space and offices for
the center until fairly recently. It is now closed.

Although the building has undergone some remodelling on the exterior as well
as interior, it still retains a high degree of integrity and may be individually
eligible. It is in fair condition and in need of maintenance to correct a leaking
roof. This has caused significant damage to the fascia and soffit boards. An
estimate of $300,000 has been developed for the cost of repairs.

Building #3 (1953-54) dates from the period of significance for the site, and as
storage and then a mold shop contributed to the overall function of the facility.
It is a simple industrial-style metal building that retains sufficient integrity to
contribute to the district. It is in good condition.

Building #4 , constructed in 1951, is significant for the vital role it played in the
production of ductile zirconium. It was the chlorination plant and was
constructed just after the large zirconium plant (#28) was completed. The
simple concrete block building has undergone some remodelling but retains a
high degree of integrity.

The original chlorination equipment has all been removed according to Mr.
Kenagy but the building contains a skull-casting arc furnace that was made on
site sometime during the 1950s. According to Jeff Hansen, a center researcher,
the furnace is unique, one of a kind and has served as a prototype for industrial
use.

Building #5 is significant for its association with the National Youth
Administration during WWII and with the center. Constructed in 1941, the
building is representative of the efforts during WWII to provide training in
military-related skills to unemployed youth. The building continued to play an
important role for the center as a machine shop. It served the entire facility in
the construction of new equipment and remodelling of existing equipment. The
building survives as a good example of WWII period industrial architecture and
was apparently a standard design. It retains integrity and appears to meet
individual eligibility requirements.
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Machinery dating from the National Youth Administration period still exists in
the building.

Building #6 , (1949) the core storage building, was an early addition to the
center. It is a basic corrugated sheet metal industrial type building that retains a
high degree of integrity. As a storage facility dating from the period of
significance, it contributed to the operations of the center. It is still a storage
building.

Buildings #7 and #8 , two adjoining structures, were built as two separate
garages for the center around 1949. Although the use of the structures has
changed and the garage door openings were modified sometime after 1955, the
overall form of the buildings remains the same.

Buildings #9, 10 and 11 are three adjoining concrete block buildings that
appear to date from the early 1950s. Their original use as a paint shop,
sheet metal shop, and welding shop has continued. The buildings played an
important support role for the center and have a high degree of integrity.

The original paint room survives in Building #9 and some early (not known if
original) metal and welding equipment has survived.

The history of Building #12 , the sandblast shop, is unclear but at least part of
the building can be seen in pre-1955 aerial views. Stylistically, the building is
very much of the early construction period and it appears to have been
continuously used as a sandblast shop. Further research is needed on this
building to verify its construction history and early use.

Buildings #14, 15 and 16 are small storage outbuildings that were moved to
the center from Camp Adair in 1946. They retain their original appearance and
contributed to the overall maintenance of the facility.

Building #17 is significant as one of the major buildings constructed at the
center during the early years. Erected in stages between 1950 and 1952, the
building housed the electrolytic tin plant, which at the time was the only such
plant operating in the United States. By 1956, its use had changed to chemical
process labs according to Glenn Kenagy. Although the west end has been
altered and some openings have been modified, overall the exterior appearance
retains a fairly high degree of integrity.

Building #19 (1951) dates to the period of significance and served as an auto
repair shop. The simple corrugated sheet metal building provided support
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services for the center. Although only in fair condition, it retains a high degree
of integrity.

Building #20 , constructed in 1950, functioned as a graphite shop, a material
used in zirconium production. The simple sheet metal building retains integrity.

Buildings #21 (1951) and #22 (1947) are two substantial sheetmetal
warehouses that date to the period of significance of the complex. They

provided support services to the operations of the center and both have
integrity.

Building #23 (ca. 1930) is one of the major research and experimentation
buildings associated with the initial operation of the center and is also significant
for its earlier association with the college. Built as the gym for the college
around 1930, the exterior still conveys much of its original appearance. The
interior reflects the conversion of the gym to the operations building in the mid-
1940s. Because of its spaciousness, the building could be used for large scale
testing. The building contained the facilities for much of the original
experimental work of the laboratory.

The original Moore Rapid Lectromelt arc furnace is still in place although it has
been modified over the years. According to Glenn Kenagy, this is the oldest
piece of equipment at the center still in its original location. The original built-
in ore bins are also still in place. An early "Swindell" arc furnace was also noted.

Two adjoining structures, Buildings #24 (ca. 1948) and #25 (1949-50), both
date to the period of significance and played important roles in the scientific
experiments conducted at the center.  Building #24 was called the fabrication
laboratory; Building #25 was the smelter building. In the fabrication lab,
equipment was in place to test the various properties of metals and alloys.
Experimental smelting of various low-grade ores was among the work conducted
in the smelter building.

Both buildings still contain early equipment although exact dates are unknown.
In Building #24, some of the early beneficiation equipment survives. Two mills
for grinding ore were noted.

In Building #25, there is an early submerged arc furnace used for smelting
copper and other non-rare metals. An early "Swindell" arc furnace also survives.

Both buildings retain integrity.
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Building #26 (1948-49) is very significant as the site of the zirconium pilot
plant placed in operation in June 1949. Here for the first time the possibilities of
full scale zirconium production were demonstrated. Once the larger zirconium
plant was built adjacent to the pilot plant in 1950, it continued to play an
important role in hafnium production. Although the interior and exterior have
been substantially remodelled, the overall form of the building remains intact
and because of its role, it is still a contributing structure.

Building #27 (1952) dates to 1952 and served as a bottle gas plant. As a
support building for the center, it contributed to its operation. Offices and lab
space occupy the building today.

Building #28 (1950) is significant as one of the major facilities at the center.
Originally constructed in 1950 as the zirconium plant, it doubled the production
of ductile zirconium at the Center in an effort to meet the Navy's demand. The
building is associated with the Navy's use of zirconium in its nuclear powered
submarines.

Although the interior of the building has been completely remodelled from its
use as a zirconium plant and the original exterior window openings have been
altered, the building still contributes for the important role it played in
zirconium production. It has integrity of location, setting, and association. The
basic building envelope also remains unchanged.

Although dating to the mid-1960s, the gamma irradiation chamber in the
building was touted as the most potent chamber of its kind in the country at the
time of construction.

Buildings #29, 30 and 31 are three adjoining brick buildings that formed a
major addition to the center prior to 1953. Buildings #29 and 30 were the
purification plant, an essential step in ductile zirconium production. Building
#31 contained the laboratories of the rare metals Research and Development
section within the Metallurgical Division.

The exterior of the buildings retains a high degree of integrity. The interiors
have been modified to meet changing uses. In Building #30, denoted the
fabrication plant in recent times, some equipment dates to the 1950s. The old
forge press used to be in Bldg #23 and was moved to its present site according
to Glenn Kenagy. A rolling mill, vacuum furnace and various swages also
appear to be from the 1950s era. A manipulator, a small vehicle used to pick up
ingots, is also housed in this building. It probably dates to the late 1940s or early
50s.
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Building #32 , the old boiler plant, which pre-dates the center, was built in
association with the college and continued to function as a boiler plant until
1952. By 1953, it had been converted to a grounds maintenance building for
the center. Although the building was altered by the removal of the boilers and
stacks, the building envelope remains intact. Therefore, it is still considered
contributing.

The following buildings are recommended as non-contributing to the Center:

Buildings #34, 35, 36, and 39 all date from the mid-60s or later and are
outside the recommended period of significance for the center. Although these
buildings were constructed for experimental scientific research, exceptional
significance has not been demonstrated. These buildings should be reevaluated
at a later date.

Building #13 is a small structure that once was designated the pumphouse.
The present building does not appear to be the original one or it has been so
heavily remodelled that it lacks integrity. The present use is as a snack room.

Building #18 is an open storage shed dating from the period of significance. It
does not appear to have been altered but it is in very poor condition and
unstable. It suffered extensive damage in a January 1, 1997, windstorm.

Building #33 existed as an unfinished foundation up until the mid-1980s when
the upper floor was finally added. While the building was associated with
quality control during production of zirconium for the Navy, subsequent
remodelling has completely altered the appearance. The building is, therefore,
considered non-contributing.

INTEGRITY OF THE SITE

Although the specific research conducted in its buildings has changed through
time, the Northwest Electrodevelopment Laboratory/Albany Research Center's
purpose as a governmental scientific research facility has been constant.
Equipment has been rearranged within and among buildings and the exteriors of
some buildings have been changed to accommodate new uses, but the overall
appearance of the Center remains very much the same as it was in 1955 . With
the exception of the newer buildings grouped together in a separate area at the
south end of the site, no other buildings have been added. Only the small
chlorination "shack" behind Building #26 has been removed. No buildings or
structures unrelated to the Center's mission intrude. The impression the Center
still conveys is one of a discreet campus clearly set apart from its surroundings.
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This relatively unchanged appearance serves as a reminder of and tribute to the
innovative research which occurred there during the primary period of
significance.

CONCLUSION

In a letter dated October 9, 1997, the Oregon State Historic Preservation Office
(SHPO) concurred with the Bureau of Mines that the Albany Research Center
is eligible as an historic district to the National Register of Historic Places.
Furthermore, they concurred with the assessment of individual buildings as
either contributing or non-contributing with one exception. Building #18,
originally recommended as contributing, was moved to a non-contributing
status.

82



REFERENCES CITED

BOOKS

Montague, Martha.
1968 Lewis and Clark College 1867-1967 . Portland, Oregon: Binfords

and Mort.

GOVERNMENT DOCUMENTS

Agnew, A. F.
1976 The U.S. Bureau of Mines . Prepared by Senior Specialist Division,

Congressional Research Service, Library of Congress at the request of
Henry M. Jackson, Chairman, Committee on Interior and Insular
Affairs, United States Senate.

Hufford, H. E., assisted by Prince, T. E., compilers
1952 "Preliminary Inventory of the Records of the Special Committee of

the Senate to Investigate the National Defense Program, 1941-48."
(Record Group 46), The National Archives, NARA, GSA,
Washington, D.C.

NON-CORRESPONDENCE RECORDS FROM THE NATIONAL ARCHIVES

National Archives I, Washington, D.C. Records of the National Youth Administration. Entry 276,
Region XII. Folder Title: APP #A16.

No date. Specifications for demounting, moving, and remounting... one
standard shop building, series 2 type, manufacturing company.

July 2, 1941. Lease between Board of Trustees of Albany College and the
United States of America. Contract 391-T94ps-303.

July 22, 1941. Lease between Board of Trustees of Albany College and the
United States of America. Contract 413-T94ps-304.

August 27, 1941. Federal Security Agency. National Youth Administration.
Work Project Application. Application #D-24.

83



References Cited

October 2, 1942. Federal Security Agency. National Youth
Administration. Work Unit Application. Application No. A-16.

National Archives I, Washington, D. C. Record Group 46, Records of the Special Committee of the
Senate to Investigate the National Defense Program, 1941-48.

January 12, 1943. Transcript of: In the Matter of a Meeting called by the
Secretary of the Interior to Consider Feasible Location for Proposed
Electrodevelopment Laboratory in the Northwest. Room 5160k of the New
Interior Building, Washington, D.C. (Op-12, Folder: Reports.)

February 6, 1943. State College of Washington, report on facility. (Op-12,
Box 408.)

March 18, 1943. Bulletin announcing selection of site for Northwest
Electrodevelopment Laboratory. U. S. Department of the Interior,
Information Service, Washington, D. C. (Op-12, Folder: Reports.)

April 24, 1943. Transcript of: "Hearing Before the Special Sub-committee
of the Special Committee of the United States Senate Investigating
National Defense Program."  Held in the Elizabethan Room of the
Davenport Hotel, Spokane, Washington. Saturday, April 24, 1943, at 2:30
p.m. (Entry 83, HE-1, Box 1143.)

1943. Halley, Rudolph. Notes in files of Truman Committee, (Op-12, Box
408.)

U.S. DEPARTMENT OF THE INTERIOR

1962 "Open House Scheduled May 3 for Public Viewing of New Gamma
Ray Chamber at Bureau of Mines Station in Albany, Oregon. DOI
Northwest Regional Information Office, Portland, Oregon, April 24.
(Copy in the Albany Center Library.)

1966 "Cancer Research Aided by Mines Metallurgists." DOI Northwest
Regional Information Office. Portland, Oregon, September 26. (Copy
in the Albany Center Library.)

84



Albany Research Center

U.S. DEPARTMENT OF THE INTERIOR. BUREAU OF MINES

1984 Albany Research Center . Pamphlet, Government Printing Office.

1953 Bureau of Mines Field Operations, Region II . 1953.

1981 Survey Report of Executive Order 11954 for Bureau of Mines Albany
Research Center. Field Investigation Conducted October 27, 1981. (On
file in property records, ARC.)

1948  Northwest Electrodevelopment Laboratory . Albany, Oregon. (On file
 in library, ARC.)

1945 Report on the Northwest Electrodevelopment Laboratory,
U.S. Department of the Interior, Bureau of Mines, Albany, Oregon .
(Copy on file at Albany Center.)

1953  List of "Working Fund Projects, FY 1953, Bureau of Mines,
  Region II." (Copy in Center Library.)

1955? Proposed Operation of Zirconium Plant by Private Firm. (Copy on
   file in Center Library.)

1955  "Job Survey of Northwest Electrodevelopment Laboratory,                                                                      " 
  conducted December 6-8. (Copy on file in Center Library.)

1977 Successful Research at the Albany Metallurgy Research Center 1945-
1977 . Albany Metallurgy Research Center. R.R. Wells, Research
Director. Albany, Oregon, November. (Copy on file in Center
Library.)

1954-57 Regional Security Memoranda Nos. 1-59. Transmitted by Eleanor
Abshire. (Copies on file in Center Library.)

OTHER DOCUMENTS

Beall, R. A.
1982 "Early Bureau of Mines Zirconium." Manuscript attached to letter

dated December 21, 1982. (Copy in Center Library.)

85



References Cited

Hicks, G. H. and Hallows, R. L.
1954 Cincinnati Executive . Report on Visit to USBM Station at Albany,

Oregon, July 12, 13, 14, 1954. (Copy on file in Center Library.)

Hurley, V. A.
1969 Teamwork to Initiate the Metallurgical Complex. Presentation to

Oregon Rural Areas Development Committee, April 18.

Keeney, Rosalind.
1990 Oregon Inventory of Historic Properties, Historic Resource Survey

Forms . Albany College/Administration Building (1990a) ; Tremont
Hall/Woodward Hall (1990b); Eric Hauser Gymnasium (1990c).

Kelley, K. K., updated by L. B. Pankratz
n.d. "History of Inorganic Thermodynamics in the Bureau of Mines."

Manuscript on file in the Center Library.

Kenagy, G. L.
1997 Chronology (of the development of the physical plant of the Albany

Research Center) in response to review of draft version of this volume,
June 9.

Mlynarski, K. W.
ca. 1981 "Significant Technical Accomplishments of Bureau of Mines--

Metallurgical Research." Manuscript in possession of Ralph Kirby,
Silver Spring, Maryland.

Roberts, C. S.
1985 Remarks at the Presentation of American Society of Metals Award at

Albany Research Center, August 19.

Scott, W. S., Jr.
1985 Remarks at the Presentation of American Society of Metals Award at

Albany Research Center, August 19.

Tripp, R. W.
1943 "Appraisal of Albany College Premises at Albany College for the

Bureau of Mines." Albany, Oregon, April 19.

1987 Citation designating the Albany Research Center as a National
Historic Landmark of the American Nuclear Society.

86



Albany Research Center

1943?  List of contributions collected by V. A. Hurley for Curlee trip to
Washington, D. C. (Copy on file in Center Library.)

NEWSPAPER AND NEWSLETTER ARTICLES

Albany Democrat-Herald

March 17, 1943. "Bureau Laboratory Awarded Albany." p. 1.

June 8, 1950. "Albany-Produced Zirconium Plays Vital U.S. Defense
Role." p. 13.

no date, circa 1950. "Albany Regional Headquarters for U.S. Bureau of
Mines." 91st Anniversary & Progress Edition, clipping, p. 6.

January 16, 1958. " Albany Watches Transition of Campus to Rare Metals
Research Center." p. 10.

June 7, 1961. "Cobalt 60 'Unit' Planned Here."

November 12, 1965. "Bureau Gets Two Projects.                                                   "

		

April 8, 1966. "Construction Progresses on Experimental Scrap Recovery

		

Kiln.         "

American Metal Market, Titanium Supplement

June 29, 1982. "The Town Where Titanium Grew Up; Its Selection As a
Site Was a Turning Point for Albany, Ore." p. 12A-13A. (Copy in Center
Library.)

Bureau Bugle

September 1954. "ZR Plant Turns Out Millionth Pound." Volume IV:3,
Bureau of Mines Associates, Inc. (Copy in Center Library.)

May 2, 1956. No title, announcing selection of Wah Chang Corporation to
operate the zirconium plant. Special edition. Bureau of Mines Associates,
Inc. (Copy in Center Library.)

87



88

References Cited

January-February 1959. "Moly Casting Shakes Wall Street." Volume VIII,
No. 1. Bureau of Mines Associates, Inc. (Copy in Center Library.)

The Christian Science Monitor

July 2, 1997. "Laying the Cornerstone for a City's Dream." Page 13.

Greater Oregon

June 8, 1951. "Biggest in World, 335 Employed ." 

Register-Guardian

April 17, 1966. "We've Got to Iron Out Our Scrap Heaps." 

Scrapbook clippings, Albany Research Center

June 26, 1967. "Bureau Lab Here."

July 26, 1972. "Unit Green Lights Bureau's Project."

JOURNAL ARTICLES

         __________
1950 "Production of Malleable Zirconium on a Pilot-Plant Scale." Journal of
Metals 2 (December) :1445-1453.

Kroll, W.J.
1955 "How Commercial Titanium and Zirconium Were Born." Journal of the

Franklin Institute, Devoted to Science and the Mechanic Arts 260(3):
169-192.

         __________
1965 "A Contribution to the History of Ductile Titanium and Zirconium." 

Journal of Less-Common Metals 8:361-367. Elsevier Publishing
Company, Amsterdam, The Netherlands.

         __________
1986 "Approaching Fifty Years of Distinguished Service in Varied Fields of

Mineralogical, Metallurgical and Related Research: The Bureau
ofMines' Albany Research Center. A Review of Its Accomplishments
and Instrumental Expertise." Norelco Reporter 33: 1 XR, December.



Albany Research Center

Kirk, W. S.
1996 "The History of the U.S. Bureau of Mines." Commemorative Edition.

Reprinted from the DOI, USBM Minerals Yearbook for 1994.

PROFESSIONAL PAPERS

Hayes, E. T.
1968 Keynote address before a symposium entitled: "The Challenge of

Titanium." June 12, 1968, Sheraton Motor Inn, Portland, Oregon.
(Copy in Center Library.)

Rickover, H. G.
1975 "The Decision to Use Zirconium in Nuclear Reactors." Presented at

the Brown Palace Hotel, Denver, Colorado, ----. (Copy in Center
Library.)

Stephens, W. W.
1980 "Extractive Metallurgy of Zirconium - 1945 to the present.                                                                            "

Presented at the ASTM Fifth International Conference on Zirconium
in the Nuclear Industry, Boston, MA, August. (Copy in Center Library.)

CORRESPONDENCE

ALBANY RESEARCH CENTER LIBRARY/REAL PROPERTY RECORDS

April 19, 1943. Letter from Henry Powell Hopkins, Architect, Baltimore,
Maryland, to C. W. Davis, Bureau of Mines, Washington, D. C. (Included in
1945 report on the Laboratory, see Other Documents.)

May 11, 1943. Letter form Henry Powell Hopkins, architect, Baltimore,
Maryland, to C. W. Davis, Bureau of Mines, Washington, D. C. (Included in the
1945 report on the Laboratory.)

April 27, 1944. Memo from Dr. R. S. Dean, Assistant Director of Bureau of
Mines, Washington, D.C. to Dr. W. J. Kroll, Union Carbide Research, Niagara
Falls, New York. (Kroll file in Center Library.)

October 12, 1944. Letter from W. J. Kroll to R. S. Dean. (Kroll file in
Center Library.)

89

clark
Text Box



References Cited

October 19, 1944.  Letter from R. S. Dean to W. J. Kroll. (Center Library.)

November 18, 1944.  B. A. Rogers, Albany, to W. J. Kroll. (Center Library.)

December 22, 1944.  R. S. Dean to W. J. Kroll. (Center Library.)

                    December 23, 1944.  R. S. Dean to W. J. Kroll. (Center Library.)

                    December 28, 1944. W. J. Kroll to R. S. Dean. (Center Library.)

                    January 2, 1945.  R. S. Dean to W. J. Kroll. (Center Library.)

                    January 2, 1945.  B. A. Rogers to W. J. Kroll. (Center Library.)

                     March 5, 1945. W. J. Kroll to R. S. Dean. (Center Library.)

                    October 10, 1945.  Memo from R. S. Dean to Chiefs of Metallurgical Divisions.
                    (Center Library.)

                     February 7, 1946.  Telegram from Dupont Company, Newport, Delaware,
                    to W. J. Kroll.

                     August 29, 1947.  Letter from S. Shelton to W. J. Kroll in Luxembourg. (Center
                    Library.)

                     October 27, 1947. Letter from S. Shelton to W. J. Kroll in Luxembourg.
                   (Center Library.)

                    October 31, 1947.  Memo from W. J. Kroll to Stephen Shelton. (Center
                   Library.)

                     November 14, 1947.  Letter from Stephen Shelton, Albany, to W.J. Kroll,
                   Luxembourg.

                   April 2, 1948. Memo from O. C. Ralston, Chief Metallurgist, Washington,
                  D. C. to S. Shelton. (Center Library.)

                  November 1, 1948.  Memo from W.J. Kroll to Stephen Shelton. (Center
                  Library.)

                   November 4, 1948.  Memo from W.J. Kroll reporting on conference of
                  November 2 on the Zirconium Project. (Center Library.)

90



Albany Research Center

August 3, 1949.  Memo from S. Shelton to W. W. Stephens, Albany.
(Center Library.)

November 15, 1951.  Letter from Lawton D. Geiger, Atomic Energy
Commission, Pittsburgh, Pennsylvania to Stephen Shelton, Bureau of Mines,
Albany, Oregon. (Center Library.)

September 28, 1954.  Letter from R. V. Laney, Cmdr. USN, Pittsburgh,
Pennsylvania, to S. Shelton. (Center Library.)

September 13, 1955.  Letter from R. B. Long to S Shelton. Center Library.)

September 28, 1955.  Letter from S. Shelton to R. B. Long, Chief of
Materials Branch, Atomic Energy Commission, Pittsburgh, Pennsylvania.
(Center Library.)

August 28, 1957.  Letter from M. L. Moore, AEC, San Francisco, to
M. L. Wright, Acting Regional Director, Albany. (Center Library.)

October 8, 1969.  Letter from F. E. Block, Albany to W. J. Kroll, Luxembourg.
(Center Library.)

October 18, 1969.  Letter and attachment from W. J. Kroll to F. E. Block.
(Center Library.)

May 20, 1975.  Memo from R. J. Burch, Facility Manager, to B. G. Horton, Chief,
Branch of Procurement & Property Operations. (Real property records,
Building #22)

June 4, 1985. Letter from Ellis J. Alexander, Chief Division of Property and
General Services to Tom Knox, Department of Energy, Washington, D.C.. (Real
property records, Building #22 )

NATIONAL ARCHIVES I, WASHINGTON, D. C .

Records of the National Youth Administration. Entry 276, Region XII. Folder Title: APP #A16.

August 26, 1941.  Letter from Hamilton Morton, Treasury Department,
State Procurement Officer, to NYA, Portland, Oregon.

August 11, 1942.  Memo from Director, Division of Operations, NYA, to
Chief, Project Planning & Review.

9 1



References Cited

August 22, 1942.  Memo from Charles W. Straub, Chief, Project Planning
and Approval, NYA, to Mr. W.G. Frischknecht, Regional Youth Administrator
for Region XII.

September 17, 1942.  Memo from Norman Buckhart, Asst. Regional Youth
Administration, to John Lasher, Director of Work Projects, National Office.

April 30, 1943. Memo from Vernon Hudelson, Regional Director, to                                                                                           John

Lasher, Division of Operations.

May 17, 1943.  Letter from Paul McNutt, Chairman, War Manpower
Commission to Administrator, NYA.

Records of the Special Committee of the Senate to Investigate the National Defense Program, 1941-
48. Record Group 46.

February 2 and 5, 1943.  Telegrams from E. O. Holman, President of State
College of Washington, Pullman, to Secretary of the Interior H. Ickes. (Op-12,
Box 408.)

April 17, 1943.  Letter from Stanley A. Smith, Architect for State College
of Washington, Pullman, to Rudolph Halley, Executive Assistant to Chief
Counsel, Special Senate Committee Investigating the War Program,
Washington, D.C. (Op-12, Box 408.)

April 19, 1943. Memo of telephone call from Halley, to Hugh Fulton, Chief
Counsel to Truman Committee. (Op-12, Box 408.)

April 22, 1943.  Letter from the Manager of Missoula, Montana, Chamber of
Commerce to Harry Truman, Truman Committee, Washington, D.C. (Op-13,
Box 412.)

April 26, 1943.  Letter from Rudolph Halley to Secretary Ickes. (Op-13,
Box 412.)

NATIONAL ARCHIVES II. COLLEGE PARK, MARYLAND.

Records of the Bureau of Mines. Record Group 70; Entry 7A, Data Files; General files 794.5,
General Correspondence; Box 153.

April 18, 1944. Memo from B. A. Rogers, Laboratory, Albany, to R. S. Dean,
Assistant Director of the Bureau of Mines, Washington, D.C.

92



Albany Research Center

June 18, 1944.  Note from Dr. W. J. Kroll, Niagara Falls, New York, to R. S.
Dean.

January 2, 1945.  Letter from R. S. Dean to W. J. Kroll.

May 21, 1945.  Memo from M. W. Strauss, Assistant Secretary of the Interior,
Washington, D.C., to Dr. Sayers, Director of Bureau of Mines, Washington,
D.C.

January 22, 1946. Memo and attachment from R. G. Knickerbocker,
Department of Interior, Washington, D. C., to W. E. Rice, Bureau of Mines,
Washington, D. C.

October 10, 1946.  Memo from W. J. Kroll to R. G. Knickerbocker.

November 25, 1946.  Memo from O. C. Ralston, Chief of Metallurgy,
Washington, D. C., to W. E. Rice.

April 28, 1947.  Letter and attachments from O. C. Ralston to H. E. Promisel,
Bureau of Aeronautics, Navy Department.

May 20, 1947.  Letter from J. J. Johnson, Air Materiel Command, Wright Field,
Ohio, to Director, Bureau of Mines, Washington, D. C.

January 5, 1948. Memo from S. Shelton Regional Director, Albany, to O. C.
Ralston.

January 28, 1948.  Letter from the Director, Bureau of Ships, Navy Department
to the Director, Bureau of Mines.

February 25, 1948. Memo from S. Shelton, Albany, to O. C. Ralston,
Washington, D.C.

March 2, 1948.  Memo from O. C. Ralston to S. Shelton.

March 17, 1948. Memo from S. Shelton to O. C. Ralston.

April 20, 1948. Memo from O. C. Ralston to Personnel Officer, Bureau of
Mines, Washington, D. C.

May 25, 1948.  Memo from O. C. Ralston to S. Shelton.

93



References Cited

July 12,1948.  Letter from the Atomic Energy Commission to the Bureau of
Mines.

July 13, 1948. Memo from W. E. Rice to O. C. Ralston.

August 11, 1948.  Memo from S. Shelton to O. C. Ralston.

September 17, 1948.  Memo from O. C. Ralston to S. Shelton.

November 3, 1948.  Telegram from O. C. Ralston to S. Shelton.

November 26, 1948.  Memo from S. Shelton to O. C. Ralston.

August 9, 1950.  Telegram from S. Shelton to H. W. St. Clair, Bureau of Mines,
Washington, D. C.

ROOSEVELT LIBRARY, HYDE PARK, NEW YORK

Records from Collection OF6r, Box 18.

	

February 8, 1943.  Letter from Senator McNary of Oregon to President
Roosevelt.

February 16, 1943.  Note from President Roosevelt to Secretary of the Interior
Ickes.

March 10, 1943.  Memo from Ickes to Roosevelt.

March 17, 1943.  Letter from Roosevelt to McNary.

OTHER CORRESPONDENCE AND PERSONAL COMMUNICATION

June 4, 1997.  E-Mail Letter from F. E. Block, Corvallis, Oregon, to Bobbie
Ferguson, Denver, Colorado.

June 8, 1997.  Letter from F. E. Block, Corvallis, Oregon, to Christine Pfaff,
Denver, Colorado.

June 9, 1997.  Letter from E. T. Hayes, Silver Spring, Maryland, to Bobbie
Ferguson, Denver, Colorado.

94



Albany Research Center

June 13, 1997.  E-Mail Letter from H. O. Poppleton, Albany, Oregon, to
Bobbie Ferguson, Denver, Colorado„

June 16, 1997.  Telephone call from R. C. Kirby, Silver Spring, Maryland, to
Bobbie Ferguson, Denver, Colorado..

June 20, 1997.  E-Mail letter from F. E. Block, Corvallis, Oregon, to Bobbie
Ferguson, Denver, Colorado.

INTERVIEWS CITED

Bobbie Ferguson with Glenn Kenagy, Albany, April 15, 1997.

Bobbie Ferguson with Ray Wells, Albany, April 16, 1997.

Bobbie Ferguson with Frank Block, Albany, April 16, 1997.

	

Bobbie Ferguson by telephone with John Morgan, Washington, D.C., May 15,
1997.

Chris Pfaff with Stephen Anderson, photographer, Bureau of Mines, Albany,
April 1997.

Chris Pfaff with Glenn Kenagy & Howard Poppleton, April 1997.

DRAWINGS

Hopkins, H. P.
1943 Architectural drawings showing proposed remodelling of buildings

at Albany Research Center. September 15. (Photography lab,
Building #33, ARC)

PHOTOGRAPHS

All historic photographs used in this report are housed in the photography
laboratory, Building #33, Albany, and were provided by Stephen Anderson,
photographer.

95





97

ENDNOTES

1. Building numbers for most buildings have changed over time. The
numbers indicated in bold are contemporary and refer to the numbers shown in
Figures 6, a 1982 site plan of the facility, and Figure 7, a circa 1994 site plan.

2. There is a discrepancy on the construction date. In a letter dated July 1,
1941 from C. W. Platt, Secretary of the Board of Trustees of Albany College, he
states that the gymnasium was erected in 1929 at a cost of $56,000. Tripp's
April 19, 1943 appraisal states the building was constructed in 1933.

3. Physical descriptions and more historical information on the buildings is
included on the site forms in Volume II.

4. The number of pounds per batch is given in some places as 60 and
others as 50.

5. Some sources use the figure 600 pounds of zirconium sponge a week.
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