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TRACING THE ORIGINS OF THE 
W76: 1966-SPRING 1973 

by 

Betty L. Perkins 

ABSTRACT (SRD) 

The objective in writing this report was to place the development of the W76, 
before it entered Phase 3, in a historical perspective. ThC author has rather 
arbitrarily chosen to consider for this pre-Phase 3 history, the history of the 
weapon program at Los Alamos during the years 1966-May 1973. 

The report tries to provide some understanding as to why, in the spring of 
1973, the Los Alamos Scientific Laboratory received the Phase 3 assignment and 
why the assignment was important to the future of Los Alamos. In addition, the 
report proyides insight into why historically the design of the W76 evolved as it 
did. 

Chapter I provides general infonnation including the organization of the 
Laboratory during the time-period of interest and the definition of what is 
included in the different phases in weapon development. _ 

Chapter II discusses the work on primary desigg. 

(b)(3) 
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Chapter IV briefly describes the early development effort for several of the 
~rials that would be important in the W76 prggrfill} 

(b)(3) The engineering status of several 
ancillary components such as detonators and gas storage systems is reported. 
Chapter IV notes the vulnerability tests relevant to the early LASL XW76 weapon 
program. 

Chapter V includes a brief discussion of the history of the weapon systems 
assigned to Los Alamos as Phase 3 programs during the 1966-spring 1973 period. 
The extensive effort that was required for the various Phase 1 and 2 programs and 
the early advanced development programs under consideration during these years 
is also discussed. It is noted that despite this effort, the Los Alamos weapon teams 
failed during 1966-1'172 to win a viable Phase 3 assignment to develop a warhead 
for a strategic missile weapon system. The chapter also includes some trends in 
tbe U.S. nuclear stockpile that are important in understanding the 1970-l980s 
weapon programs. 

Chapter VI outlines the Los Alamos effort for the Mk 18 and the later Mk 400 
programs; programs that served as the precursor programs to the W76. This 
chapter provides insight on the Los Alamos effort to obtain a Phase 3 assignment 
for a strategic warhead and the success in this effort that resulted in the long 
desired award of the XW76 program to Los Alamos. 
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CHAPI'ER I. INTRODUCTION 

A. Explanation 

1. Assignment 

UNCLASSIFIED 
~ 

The assignment given to the author was to outline the history of the development of the 
W76 warhead (presently carried on both the Navy's Trident C4 and DS submarine-launched 
ballistic missiles). Because the Los Alamos Scientific Laboratory [LASL] received the Phase 3 
assignment for this warhead in the spring of 1973, it would be reasonable to assume that a · 
history of the W76 would cover only the period from the Phase 3 assignment until the initial 
operational capability of the W76 was achieved in October 1979 (Poseidon back-fit). But history 
is continuous. What happens at one point in time is dependent upon what happened earlier. 

1n order to set the development of the W76 in the necessary perspective. give some 
understanding as to why in the spring of 1973 LASL received the Phase 3 assignment and why 
the assignment was important to the future of Los Alamos, and indicate several reasons why the 
design of this device evolved as it did, a history of work prior to 1973 is required. The author has 
rather arbitrarily chosen to consider for this history, the history of the weapons program ~ · 
Los Alamos during the years 1966-May 1973. (However, to give continuity, some aspects of the 
program are also described for work completed before 1966.) This pre-Phase 3 effort at 
Los Alamos is the focus of this report. . 

However, the author must insert a warning to the reader. It must be noted that to further 
increase the complexity that is history, it is almost impossible to identify all the factors that go 
into determining actions during a specific era. Jn addition, the description of an event is 
dependent upon the available "data set" of historical documents. Moreover, how an event is 
described in a point in time is dependent on what happens later and on our own personal 
experiences, knowledge, and "mindset." Thus, no history can be completely objective. 

2. Overview 
Before the award of the design effort for the W76 to Los Alamos, the U.S. nuclear weapon 

designers had been required-by the introduction of MIRVed (Multiple Independently Targeted 
Reentry Vehicle) missiles into the U.S. weapon arsenal-to develop lightweight/small warheads 
for use !!t the missiles• reentry vehicles. 

(b)(3) 
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-Chapter IV will briefly describe the early development effort for several of the materials 
that would be important jn the W76 projUaffi. 

(b)(3) 

Tli!' engmeenng status of several ancillary components such as detonators and gas supply 
systems will be reported. Chapter IV will also note the vulnerability tests relevant to the LASL 
XW76 weapon program. 

Chapter V will outline and briefly discuss the history of the weapon systems .assigned to 
Los Alamos as Phase 3 programs during the 1966-1972 period. In addition, mention will be 
made of Phase 1 and 2 programs and early development programs under consideration during 
those years. This chapter will attempt to inform the reader as to the extensive effort that was 
required. However, as Chapter V will also describe, the Los Alamos weapon teams failed during 
1966-1972 to win a viable Phase 3 assignment to develop a warhead for a strategic missile 
weapon system. The W 62 for the Minuteman III with a Phase 3 of 1964 went to Livermore. 
The W68 for the N~vy's Poseidon submarine with a Phase 3of1966 also went to Livermore. 
Earlier, the W56 (the warhead for the Minuteman I, m and the W58 (the warhead for the Navy's 
Polaris) had also gone to Livermore. The Chapter will also note some trends in the U.S. nuclear 
stockpile that were important for the weapon programs at the Livermore. Sandia,· and 
Los Alamos laboratories. 

Although the program was finally canceled, of particular importance to the later W76 
development was the Mk 18 program. This program will be covered in some detail in 
Chapter VI. The Navy's Mk 400 program was the precursor program to the W76. The history of 
the Mk 400 program wilJ also be ootJined in Chapter VI. This chapter wi1J discuss the vital 
question: who would win the Phase 3 for the Mk 400 (XW76) Los Alamos or Livermore? 

B. Los Alamos Scientific Laboratory Management Structure and Philosophy 

1. Norris Bradbury 
Norris Bradbury served as the director of the Laboratory at Los Alamos from October 1945 

until September 1970. When he accepted this job and became director in October 1945 just after 
the end of WWII, he promised that he would serve for six months. But the six months of service 
stretched into twenty-five years. · 

In a January 1967 Jetter to Charles Winter, Deputy Director of the Division of Military 
Application, Bradbury described the Laboratory, "Los Alamos is organized on a facility and 
technology basis; LRL is organized more on a project basis." Bradbury also noted, "Internally in 
the Laboratory, the weapon program is steered by a committee chaired by the Laboratory 
Director and comprised of Assistant Directors and relevant Division Leaders. Basic decisions are 
made by this group, the members of which carry the authority within their respective areas of 

. responsibility to implement them. More detailed discussions and decisions within the framework 
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of agreed upon programs is made by the Weapons Working Group which is chaired by an 
Assistant Director of the Laboratory. Matters of detailed design, scheduling of tests, analysis of 
results, and so on are dealt with within this group. Still more specialized groups ... cover areas of 
weapon related research. Since much of the work of the Laboratory must be coordinated with 
that of the Sandia Laboratory, cross Laboratory groups exist again with membership having 
authority to implement their decisions." Figure 1-1 outlines the Laboratory organization in 
August 1967 and indicates the organization in terms of the Assistant Directors and Technical 
Division Leaders noted in Bradbury's letter to Winter. 

In his letter to Winter, Bradbury also outlined what he felt was "essential progress" in the 
U.S. nuclear weapon program. He stated, "To me this means that the United States should be and 
always remain ahead of any potential enemy with respect to every aspect of nuclear technology 
for military defensive or offensive use. This includes everything from maximizing the efficiency 
(yield per pound), relating nuclear devices to military needs and delivery systems in the optimum 
way. production of and resistance to specialized effects of nuclear explosions (hardening, x-rays. 
ER, blast, etc., etc.), the search for new possibilities in both explosive and effects technologies, 
as well as potential new military uses or the application of nuclear devices to existing, proposed, 
or hypothetical military systems. It clearly includes space as a possible theater for military 
nuclear activities as well as the sea and the sea bottom."1 

. 

After serving so faithfully for so many years, by the end of the 1960s Bradbury was tired; 
he felt that a new director should be appointed. This person proved to be Harold M. Agnew. 

2. Harold M. Agnew 
Harold M. Agnew was born in Denver, Colorado, on March 28, 1921. After obtaining. in 

1942, an undergraduate degree with a major in chemistry from the University of Denver, Agnew 
was immediately recruited to work at the University of Chicago as part of the Manhattan 
District's team. Here on December 2, 1942, under the direction of Enrico Fermi, he was involved 
in bringing, at Chicago's Stagg Field, the first atomic pile into a self-sustaining nuclear chain 
reaction. 

Agnew's association with the Los Alamos Laboratory (Project Y) began on April 1, 1943, 
when he joined the Experimental Physics Division. (Agnew has recalled that he was sent to 
Los Alamos as a "time-out" period because he bad received a fairly high exposure during his 
work at Chicago. He has also joked that he was sent to Los Alamos because Los Alamos 
demanded his wife; she was a very good secretary.) In 1945 Agnew flew, as a scientific advisor, 
with the 509th Bombardment Group on the first nuclear weapon strike. 

After the war. in 1946, Agnew returned to the University of Chicago to again work under 
Fenni. He received his MS in 1948 and a PhD in physics in 1949. 

Agnew returned to Los Alamos in 1949. From October 1951 until May 1953 Agnew served 
as the assistant to the technical associate director. In February 1956, he became the assistant 
division leader in the weapons division; he held this position until October 1957. at which time 
he became the alternate division leader. He continued in this position until 1961. At that time he 
took a leave of absence to become the Scientific Advisor to the NATO Supreme Allied 
Commander in Europe. In August 1964. when he returned to the Laboratory at Los Alamos. he 
was given the assignment of W-(Weapon) Division leader (see Figure 1-1). 

1N. E. Bradbury to Mr. Charles Winter, DIR 2062 {SRD) {January 9, 1967), 8 pp •• A99..0l 9, 198-8. 
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Agnew's ties to the Military before and during his service as Laboratory Director included 
not only his assignment with NATO, but in addition many other assignments. He served as a 
member of the U.S. Air Force Scientific Advisory Board from 1957-1968. He was a member in 
1960 of the Von Karman Study Group and also served as a consultant for the Joint Committee on 
Atomic Energy. In 1961, he became a member of the USAF Minuteman Planning Committee. 
From 1964-1970 Agnew served as Chairman of the U.S. Anny Scientific Advisory Panel. 
In 1965, he became chairman of the U.S. Anny Combat Developments Command Scientific 
Advisory Group. He was a member of the President's Scientific Advisory Committee from 
1962-1972. He served as a member of the Defense Science Board, 1966-1970. In addition, he 
served as a member of the NASA Aerospace Safety Advisory Panel during 1968-1974. (In 1971, 
he received the NASA Public Service Award for his service on the Aerospace Safety Advisory 
Panel.) From 1974-1982 he served on the General Advisory Committee, U.S. Arms Control and 
Disarmament Agency. In 1966, Agnew received the Ernest Orlando Lawrence Award for his 
contributions to the development of nuclear weapons and for his outstanding success in working 
with the armed services to ensure the maximum safety and effectiveness of atomic weapons 
systems.2 

. 

With his weapon and technical background and his long association with Los Alamos, it 
was natural that Agnew would be chosen as the new director at Los Alamos. Agnew would serve 
as director from September ·1970 until March 1979. , 

When Agnew became director, as shown in Figure I-2, in general he maintained the major 
organizational structure of the Laboratory. This was very important in ensuring a functioning 

. organization with a smooth transition between directors. The position of Technical Associate 
Director continued. Two new staff positions at the Assistant Director level were created: 
Assistant Director for Weapons and Assistant Director for Research. The job of Assistant 
Director for Production had already been discontinued when the incumbent retired earlier in 
1970. In late 1970 and early 1971, a new Chemistry and Nuclear Chemistry Division, CNC, was 
formed and Agnew created the Theoretical Design Division, TD, by combining parts of 
T-Division and W-Division. In 1972 the position of Technical Associate Director was abolished, 
and the incumbent assumed the new post of Deputy Director. The positions of Assistant Director 

' for W eap:>ns and Assistant Director for Research were raised to the Associate Director level and 
were given line responsibility for specific divisions. As of September l, 1972, the GMX- and 
W-Divisions were abolished and two new divisions known as M (Dynamic Testing) and WX 
(Weapons Engineering) were created.3 · 

Agnew had a deep commitment to the weapon program and believed that the weapon 
laooratories played the key role. In a June 15, 1970, briefing before the DMA [Division of 
Military Application] Agnew stated, "You hear today many statements by the Secretary of 
Defense and other members of the Defense Department of how in spite of progress made by the 
Soviets we have been maintaining our deterrent. The reason we are maintaining this deterrent is 
because of the technology that is being provided by the weapons laboratories of the AEC
Sandia Corporation, Livermore, and Los Alamos-and not because of tremendous strides being 

2Jaques Cattell Press editor, American Men & Women of Science (U) (R.R. Bowker Company, New York and 
London, 1982), Volume I, pp. 40-41. The Atom, Vol. 15, No. 2 (lJ) (March 1979). Harokl M; Agnew, personal 
communication (U) (March 2, 2002). 
3 Alison Kerr, et al., two-volume infonnal history of the organizational structure of the Los Alamos Laboratory, (U) 
(no date), located in the Los Alamos archives. 
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made by the Defense Department. It we weren't providing the technology that allows these high 
yields in smaller packages to be made we wouldn't be keeping up with the Soviets because the 
number of Minuteman we have is the same and the number of submarines is the same. It is the 
warhead technology that enables this country to keep up its deterrent, and that is only because of 
the technological base which the weapons laboratories supported by the Committee and the 
Commission provide the country.'.4 

As part of his new job as director at Los Alamos, Agnew would continue and intensify his 
campaign for Los Alamos to receive the Phase 3 assignment for the W76. He was successful in 
this effort. 

C. Weapon Group Designations/Responsibilities, Support and Basic Research Groups, 
and Committee Functions 

As noted in the organization charts of Figures 1-1 and 1-2, the work at Los Alamos took 
place along the lines of various disciplines. A set of Divisions, each concerned with a particular 
interest was set up. In each Division there were groups where the work was again more narrpwly 
specified. However, to produce a specific weapon, members from all the different divisions came 
together as needed. The following sections will attempt to explain how the Laboratory 
functioned in tenns of organization. 

1. Weapon Groups: 196'-September 1972 

a. Weapon Design 
Very early in the history of the various groups in the Laboratory ( 1948-December 1970), 

W-4 was designated as the small weapons theoretical design group responsible for the design of 
single-stage devices and primaries. However, in January 1971, .a division known as TD-Division, 
responsible for the theoretical design of nuclear weapons, was created. Group members in W-4 
then became group members in what was designated TD-4. 

Until the formation of TD- and C-Di visions, members of T-Division were responsible for 
computing, code development, theoretical problems in mathematics, and some aspects of weapon 
design. For a number of years, until 1973, Carson Mark was the Division Leader. Another 
important member of the division office at that time was secondary designer Robert Thom. Until 
Thom became TD division leader in 1971, he also headed T-2. (A "new" T-2 group called the 
Nuclear Data group was then formed in April 1971.) Formed in September 19!19, T-3 was the 
hydrodynamics group. Until it became TD-1 in January 1971, T-4 (which had become a group in 
May 1970) was also a weapons group in T-Division. (Beginning in October 1971, the "new" T-4 
became the group concerned with equation of state and opacity.) The group T-5 members were 
concerned with numerical analysis; in January 1971, this group became TD-S. From July 1963 
until January 1971, T-6 was the fission weapons design group. [Author:s note: This group under 
Dave Woods was apparently a backup design group for the other design groups. By having 
multigroups, it was possible to see if the design teams agreed.] Group T-7 was the computer 
research and development group. In April 1968, its members joined C-Division. Members of T-8 
were concerned with applied mathematics (mathematical methods). Their well-known group 

"''Remarks by H. M. Agnew Concerning Need for Testing," (June 15, 1970 Briefing), DIR-2244 (SRD) (October 9, 
1970), pp. 7.6-7.7, A99-0l9, 269-1. 
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leader was Stanislaw Ulam. In the January 1971 reorganization, members of this group were split 
into TD-5 and TD-6. The weapon effects group was T-12-until the group was dissolved in 
July 1968. Once TD-Division and C-Division were formed, the interests of members of 
T-Division were those required to provide theoretical and analytical support to most of the major 

. programs of the Laboratory. 
C-Division was formed in April 1968 from parts ofT-Division and Data Processing. This 

division was called the Computing Sciences and Services Division. Thus the name indicated the 
type of work for which the division member's were responsible. Nicholas Metropolis served as 
an advisor from April 1968 to March 1974. In 1972, the members of C-Division were 
responsible for maintaining and operating one IBM 7094, two CDC 7600s. three CDC 6600s. 
two IBM 1401 s, and one IBM 1360. In addition, the members' interests included research in 
statistical theory and development of methodology, consultation, assistance in numerical 
procedures and techniques for problem solving. numerical analysis, and applied mathematics and 
programming. 

On January!, 1971, a new division was formed that included the "old .. T-2. T-4, T-5, T-8. 
and W-4 groups. This division was called TD. or the Division of Theoretical Design. Members 
of the division office included several members of the Los Alamos weapon design team. Robert 
Thorn was the division leader with Harry Hoyt the alternate division leader. TD- I was called the 
Thermonuclear Weapons Physics group. TD-2 was the Thermonuclear Weapons Design group. 
It was this group that was chiefly concerned with the design of secondaries. TD-3 was Weapons 
Outputs. Another very important group was TD-4, Small Weapons Design. This group was 
responsible for the design of single-stage weapons and the primary in multistage weapons. TD-5 
was called Codes Development. TD-6 was the Monte Carlo group. Concerning TD activities as 
of June 1972, it bas been reported, ''This Division is responsible for the theoretical design of 
nuclear weapons. The Division is responsible for work on the physical principles of nuclear 
weaponry. research and development on new concepts, and output effectiveness studies of 
various classes of weapons. An important portion of the effort is directed toward design and 
interpretation of nuclear weapon tests .... The personnel of the Division perform calculations 
based on fundamental theory but use as a database experimental data from other groups of the 
Laboratory." 

Most of the work in T. C, and TD took place in the main technical area. called TA-3. 

b. HE Production and Development and In-House Field Tests 
A division called GMX was formed in 1948. This division. divided into a large number of 

groups. was responsible for explosives and "their interaction with metal ... Duncan MacDougall 
was division leader from August 1948 until September 1970 when MacDougall became 
Assistant Director for Weapons. [Author's note: It should also be noted that another strong figure 
in the early weapon program was Max F. Roy. He served in the director's office as Assistant 
Director for Production from August 1948 until bis retirement in June 1970. There is a story that 
circulates in the laboratory that Max Roy wanted to contract work out, but MacDougall wanted 
the work done in-house.] Eugene H. Eyster served as alternate GMX division leader between 
1954 and 1970 when at that time he became division leader. 

GMX-l was the nondestructive testing group. As will be noted, this group became, in 
September 1972. M-1. Their main work site was T A-8 (Technical Area 8). This site is known as 
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GT site in honor of Gerold Tenney. X-ray techniques were important in the diagnostics 
conducted by this group. The group also had test facilities at TA-40, also known as DF Site. 

Group GMX-2 was the explosives research and development group. It would become 
WX-2. Included in the GMX-2 work was the development of new types of explosives. Nemo 
development was also successfully accomplished. The group members worked at the site known 
as TA-9 or Anchor Ranch. The group also had test facilities at TA-14, also called Q Site. 

GMX-3 was the large high-explosives and implosion-systems group that would become 
WX-3. This was an important group that was responsible for much of the work relevant to high 
explosives. The large site known as S-Site, TA-16, was the site at which work on explosive 
manufacture, machining, and testing took place. There was also an HE burning ground. (TA-16 
included several sites that had previously, during the Project Y period, had specific names.) · 
The group also had test facilities (including a drop tower) at TA-11, or K-Site. 

OMX-4 was the pin techniques group and as such its members were responsible for the pin 
shots conducted at TA-15 (also known as R Site). Eric L. Peterson was group leader from 1948 
until 1971. This group would become M-4. 

GMX-11 was the Phermex group. As the group name implies, the members of this group 
used the Phennex facility to provide important diagnostics on weapon behavior. They too used 
the T A-15 site. Douglas Venable was group leader from November 1963 until September 1972. 
Under reorganization in September 1972, the group become M-2. 

OMX-6 was the group concerned with optical techniques. It would be this group that would 
in general, as part of the weapons program, do case diagnostic and related shots. Their test 
facilities were at TA-39, known as Ancho Canyon Site. 

OMX-7 was the group responsible for detonators, firing, and cables. This group would 
become WX-7. The main area for operation of this group was TA-22, known as TD (Trap Door) 
Site. Test facilities were also located at TA-40, DF Site. 

OMX-8 was the explosives phenomena group. In the 1972 reorganization, this group 
became M-3. Their test area was at TA-36, known as Kappa Site. The specific areas at this site 
had names such as Eenie, Meenie, Minie, and Lower Slobbovia. 

OMX-9 was the photography group, known as the fast cameras in optics. Their group leader 
was Berlyn Brixner. Their laboratories were at TA-8. 

OMX-10 was called the statistical mechanism and detonation theory group. This group was 
dissolved as part of the 1971 reorganization. 

The OMX field-test groups, and later the equivalent M field-test groups, gave their field-test 
shots numbers. Thus, as will be noted in the following chapters, each shot record is identified by 
a specific shot number. 

c. NTSTest 
The division responsible for the preparation and completion of tests at NTS, including 

certain diagnostics, was I-Division. This work included ensuring that all the tests were conducted 
safely· and, for the underground tests. the use of proper stemming techniques to ensure 
containment The division members also were responsible for the construction and maintenance 
of field-test facilities. Thus, the work included mechanical design engineering, structural 
analysis, vacuum technology, and underground phenomenology. Several members were 
concerned with nuclear weapon effects. William Ogle was division leader from 1965 until 
October 1972 at which time Charles I. Browne became division leader. 
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J-1 was concerned with personnel and administration. Group J-3 was responsible for plans, 
operations, and administration, NTS. Beginning in 1965 the group was located in Nevada under 
the leadership of Robert Beiler (who left the group in 1979). J-6 had the responsibility of 
engineering and construction, or facility production. Equipment, engineering and specifications, 
including downhole design were the responsibility of J-7. J-8 was the electrical engineering 
group. and their responsibilities included overseeing the timing and firing of the test device. 

From March 1971 until September 1979. the group J-9 was known as the underground test 
phenomenology group. The diagnostics based on radiochemistry were perfonned by members of 
J-11from1951untilJanuary1971 when the nomenclature of this group became CNC-11 
(Nuclear Chemistry). The laboratories and analytical equipment required for the J-11 
radiochemistry program were located at T A-48. (Calibration of equipment and similar activities 
were conducted at the reactor at TA-2.) Group J-12 was responsible for neutron measurements. 
In July 1971, the name of the group was changed to Neutron Measurements-PJNEX. During 
the same time period, members of Group J-14 were responsible for the reaction history 
diagnostics. (During 1966, J-14 had been formed from personnel from J-10.) As part of their 
responsibilities, J-15 members were responsible for hydrodynamic yield. In general, members of 
the J-Division groups were greatly assisted by organizations such as EG&G and REECO that 
were contractors to the Laboratory. 

In 1972, the division was known as J-Division Field Testing. The various weapon-related 
groups in this division as reported in November 1972 are noted below: 

Group Name 

J-1 Operations 

J-3 Operations NTS . 

J-6 Facility Production 

J-7 Downhole Design 

J-8 Timing and Firing-Phenomenology Support 

J-9 Underground Test Phenomenology 

J-12 Neutron Measurements-Pinex 

J-14 Reaction History 

J-15 Diagnostic Design Hydrodynamics 

d. Engineering and Design 
W-Division was the designation of the nuclear weapons engineering division. The division 

members accomplished Phase 3 development for all non-HE components, built prototytpes for 
NTS shots and performed tests to see how a weapon might behave. In addition, W-Division was 
the principal point of contact within the laboratory for all nuclear weapons programs. As 
previously noted, Harold Agnew was the division leader tium Augusc 1964 until he became 
director in the fall of 1970. He was then replaced with Robert G. Shreffler. The division was 
dissolved in September 1972 when most groups joined WX-Division. 

The W-1 group was known as weapons engineering. In September 1972, it became WX-1. 
For many years, Jacob J. Wechsler headed this group. The group was located in the canyon at 
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T A-41. Group W-7 was the group concerned with the physical and chemical properties of 
weapon materials. They too were located in Los Alamos canyon at T A-41. This site had a tunnel 
in the hillside used for secure storage. The tunnel was known as the Ice House, a carryover from 
Project-Y days when the storage facility was a former ice house. The group had a varied 
assignment program that covered such diverse activities as responding to accidents involving 
nuclear weapons to the study of pit hydriding. This group became WX-5. 

W-3 was the group concerned with gun-device engineering. The work of this group will be 
noted in Chapter V in the discussion of the LASL gun-type weapon programs. This group was 
located at TA-33. 

Group W-8, before it was dissolved in February 1972 and absorbed by P-3, was the group 
responsible for vulnerability and neutron physics. Group W-10, which became a group in 1970, 
was designated K-Ray Effects on Weapons. It became WX-6. 

As will be noted in Chapter V, W-9 was formed in 1968 to provide an interface between the 
Laboratory and the Military. This group was caJled the Department of Defense Liaison group. 
In effect, the group members had the responsibility of "explaining" laboratory programs to the 
Military and responding to the large number of requests, such as input for the Phase 2 reports, 
from the DOD and related departments. 

e. Materials 
In 1972, CMB-Division personnel were responsible for both basic and applied research and 

development in the fields of chemistry, metallurgy, and chemical engineering. 

f. Radiochemistry 
In 1971, the fonner J-11 group was moved into the CNC-Division. The members of CNC, 

as well as providing the radchem test yields, were interested in low-temperature physics, the 
study of transuranium elements, and radioactive half-lives. 

2. Weapon Groups: Reorganization and September 1, 1972, Designations 
The following changes were made when the two new divisions WX and M were formed on 

September 1, 1972:5 

WX-Divislon M-Divislon 

New Deslgnatio Designation New Designation Old Designation 

WX-1 W-1 M-1 OMX-I 
WX-2 GMX-2 M-2 GMX-11 
WX-3 GMX-3 M-3 GMX-8 
WX-4 W-3 M-4 GMX-4 

WX-5 W-7 M-5 GMX-9 
WX-6 W-10 M-6 GMX-6 
WX-7 GMX-7 

5"Minutes of the 177111 X-Unit Steering Committee Meeting (U), September 21, 1972," WX-7-72-4 (SRD) 
(October 13, 1972). pp. 2-3, Bl 1, Drawer 53, Folder I of2. 
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E. H. Eyster was appointed WX-Division Leader with B. L. Moore, M. L. Brooks, and R. 
W. Drake in the Division Office. For M-Division. W. E. Dea1 was appointed Division Leader, 
with Douglas Venable, W.W. Wood, J. J. Erpenbeck, and F. R. Parker in the Division Office.

6 

M-Division was known as the Dynamic Testing Division. Thus, the members of this large 
division were responsible for all the on-site field tests so necessary in the weapon program. 
The new M-1 group was known as Nondestructive Testing, and its members continued to be at 
TA-8. M-2 was the Phennex group. Members ofthis group were, of course, located at TA-15. 
M-3 was Detonation Physics (located at Kappa Site). M-4 was Pin Diagnostics and Neutron 
(located at R Site). M-5 was Optical Engineering and Repair. M-6 was Shock Wave Physics 
(located at Ancho Canyon). 

After it was formed, WX-Division was originally designated the Weapons Engineering 
Division. The division office included a staff responsible for the overall management of such 
areas as engineering, plans and budgets, operations, hydrodynamics, testing, weapons systems, 
advanced development, new technologies, and reimbursable programs. WX-1 was given the 
name Nuclear Components and Engineering. Again, Wechsler headed this important group at 
TA-41. WX-2 (TA-9) under Louis C. Smith was called Explosive and Other Materials 
Development. Staff members would, as pointed out in Chapter IV, play a critical role in the 
development of new materia1s for the XW76. With the group headed by Jesse Aragon, Group . 
WX-3 members were conc,emed with high-explosive implosion systems development. The group 
continued to operate the facilities at TA-16 and TA-11. The gun group, WX-4 (TA-33) was 
absorbed into WX-5 in April 1973. A new WX-4 group formed in December 1975 was 
responsible for design systems. It had formerly been ENG-6. 

The material development group formerly W-7 was renamed WX-5. The group continued to 
work at T A-41. W-10 became WX-6, and the group members continued to be concerned with 
vulnerability and lethality. Although GMX-7 was renamed WX-7, the group members continued 
to be concerned with detonators and detonating systems at T A-22. Their work on the XW76 will 
also be noted in Chapter IV .7 

3. Support and Basic Research 
Not included in this list are the various required support groups. These included groups 

whose members were involved in personnel, payroll, procurement, engineering, component 
fabrication, health and safety, the technica1 library, and similarly important functions~ 

Moreover, there has always been the philosophy at Los Alamos that to have a viable 
weapons program the laboratory also had to be a first-rate scientific research facility. Thus. there 
were severa1 groups whose members were interested in basic research in mathematics. physics, 
biology, materials, and similar scientific disciplines. There was also a great deal of interest in the 
development of new diagnostic tools, including accelerators. 

6-'Minutes of the 177111 X-Unit Steering Committee Meeting (U), September 21, 1972," WX-7-72-4 (SRO) 
(October 13, 1972), pp. 2-3, Bl I, Drawer 53, Folder 1 of2. . 
7 Alison Kerr et al., two-volume informal history of the organizational structure of the Los Alamos Laboratory, (U) 
(no date), located in the Los Alamos archives. Applicable Los Alamos phone books (U). '*Nuclear Technology and 
Analysis Report (U)," Field Command Defense Nuclear Agency, Kirtland Air Force Base, New Mexico 87115 
report FC/06720008 (SRD)(June l, 1972), pp. 56-61, Bll, Drawer 57, Folder 1 of l. 
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4. Committees 
As noted by Bradbury, various Committees were set up at Los Alamos. These functioned to 

provide an information and decision network between the various groups that had been set up 
along the lines of various disciplines. 

As previously reported, Bradbury stated that internally in the Laboratory, the weapon 
program was steered by a committee chaired by .the Laboratory Director and comprised of 
Assistant Directors and relevant Division Leaders. He also noted that the basic decisions were 
made by this group, the members of which carried the authority within their respective areas of 
responsibility to implement them. This committee was known as the WLPC or the Weapons 
Laboratory Policy Committee. 

Bradbury also nOted that the more detailed discussions and decisions within the framework 
of agreed-upon programs was made by the Weapons Working Group, the WWG. This committee 
was chaired by an Assistant Director of the Laboratory. Matters of detailed design, scheduling of 
tests, analysis of results, and so on, were dealt with within this group. It is interesting to note that 
this committee is still in operation today. ' 

Bradbury reported that there were still niore specialized groups that covered areas of 
weapon-related research. These committees were concerned with .. specialized" information. For 
example, there was the Hydrodynamics Committee (HWG), the Weapons Group (TWO), and the 
Vulnerability Working Group. The Hydrodynamics Committee met to bear various presentations 
on the weapons programs. The forthcoming field tests or their results were also discussed. 
The Theoretical Weapons Group niet to hear discussions by representatives from the design 
groups. These presentations focused on codes, the theoretical design of weapons, and the results 
of tests in terms of the design implications. The Vulnerability Working Group, as its name 
implies, was concerned with vulnerability issues. 

Bradbury noted that because much of the work of the Laboratory had to be coordinated with 
that of the Sandia Laboratory, cross-Laboratory groups existed, again with membership having 
authority to implement their decisions. There was, for example, the X-Unit Steering Committee, 
the TX Committee, and the X-R Committee (Zipper). 

Under Agnew, the Weapons Program Review Committee (known as the WPRC) came into 
existence. The members of this Committee attended the WWG and TWG meetings. During their 
meetings, they heard overviews of the various weapon programs. The responsibility of the 
members was to advise the WLPC on shot schedules and on the weapons program in general. 

D. Naming Names 

1. Operation 
As the reader will observe, throughout this report various tests are mentioned. These are 

reported by operation and event name. The operation name is the first name given; this is 
followed by the event name. 

Early-on, testing was not continuous. In general, a series of tests, or campaigns, were 
planned that were to extend over a certain period. To designate the specific campaign being 
planned, the test series was given an operation name. Tests to be included were proposed by 
Livermore, Los Alamos, and the DOD. Jn general, these would be the tests that actually took 
place. Sometimes it was necessary to make substitutions at the last minute, and the proposed test 
list for the series would change. Presidential approval was required before each test. 
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Beginning with the Niblick operation, testing went on mm-e.or less continuously. However, 
the same program of deciding on a test list and the use of an operation name was continued. 
The named operation extended from one fiscal year (FY) to the next. Thus, the Storax operation 
extended through June 1963. Niblick operation tests continued from July 1963 through June 
1964. Whetstone tests continued from July 1964 through June 1965.-Whetstone was followed by 
Flintlock that took place from July 1965 until June 1966. Flintlock was followed by Latchkey, 
FY1966-FY1967; followed by Crosstie, FY1967-FY1968; followed by Bowline, FY1968-
FY1969; followed by Mandrell, FY1969-FY1970; followed by Emery, FY1970-FY1971; 
followed by Grommet, FY197 l-FY1972; and this operation was in tum followed by Toggle, 
FY1972-FY1973. The reader will notice these names throughout the remaining chapters. 

The name of each operation was chosen in Washington. 8 DMA [Division of Military 
Application] staff member Ken Adney recaJls that while he was at DMA in the 1960s-1970s, he 
and staff member Irv Williams would propose names for the operation. They tried to think of 
names that might be related to the particular service of the Military that the person in charge 
belonged to. Once the list was presented to the person in charge, [sueh as the Director of Military 

• Application or later the Assistant General Manager for Military Application] this person then 
· selected the operation name from the list. 9 The Whetstone through Toggle series appear from 

their names to represent sma11, but important.items that were used, or had been used by those in 
the service. The name Niblick was perhaps a reminder that soll)('.one liked to play golf. 

2. Event 
With as many tests as the U.S. conducted, it was a nontriviaJ task to specify a suitable event 

name for every test. 
After the early test program, a formal procedure for naming names was initiated. In order to 

make the task more organized, the decision was madCtto designate a family c1ass of nouns. 
The family type (along with names representing this family} was submitted to the Atomic Energy 
Commission (AEC)._The AEC in tum would announce which names had been approved. These 
families of names included San Francisco streets, types of cheeses, games, iiauticaf terms, plants, 
animals, Indian tribes, and tools.10 

Perhaps one of the best sources of names for the Los Alamos group was to make use of the 
place names in New Mexico. In 1965, the University of New Mexico press published a small 
book called New Mexico Place Names, a Geographical Dictionary, edited by T. M. Pearce, 
assisted by Ina Sizer Cassidy and Helen S. Pearce. Most place names found in New Mexico are 
listed in this publication, and a short paragraph explains where the named location is and how the 
name originated. This dictiOnary contains more than 5,000 individual items. With such a 
dictionary in hand, the Los Alamos weapon groups found it easy to obtain shot n~.$.1 

(b)(3) 

8John C. Hopkins, personal communication (U) (January 15, 2003) . 
. _9I>atricia Nolin Bodin through John C. Hopkins, personal communication (U) (February t 1, 2003). 

1°Iohn C. Hopkins, personal communication (U) (June 7, iOQ2). 
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To add to the multiplicity of names, the DOD sponsored shots had double names. The DOD 
management decided to generate two name lists. For each test, a name was chosen fro~ the first 
list and then from the second list, and the combination was used as the event name. thus, this · 
procedure created a double name, such as Dido Queen and Distant Mist. To further confuse the · · · 
naming process, the DOD might give the event one name arid the Laboratory supplying the 
device might employ another name. An example is Stilton/Hushed Echo. United Kiilgdoni {UK) 
tests were also sometimes in this category employing both a UK and a U.S. name. 11 

· 

E. Phases in Weapon Development 

In the United States weapons program there are various "stages" that a weapon goes 
through from conception to retirement. These .. stages" have been formalized into steps called 
phases. The phase definitions summarized in a 1970 report are as follows: 

"Phase 1-Weapon Conception 
Information is gathered and exchanged by the DOD and the AEC to determine if the 

weapon concept warrants formal study. 
Phase 2-Program Study 
This is sometimes called 'feasibility phase.' Desired military characteristics are provided 

the AEC by the DOD and development and procurement requirements are studied. A formal 
joint 'feasibility' report is prepared recommending either proceeding or dropping the idea. 

Phase 3-Development Engineering 
. This phase authorizes the full-scale development program, assigns responsibilities to 

various agencies or laboratories, and culminates in a complete engineering release. · 
Phase 4-Production Engineering . 
This is the preproduction phase; however, some modification of design may be included 

herein. 
Phase 5-First Production 
This phase is marked by delivery of the first production units of weapon a.sSemblies. 
Ph1!§e 6=-Quantity Production and Stockpile . 
In this phase, the AECJALO production facilities provide the weapon or system at the level 

required to meet DOD stockpiJe requirements. This phase includes quality assurance and 
surveillance. 

Phase 7-Retirement 
In this final phase, a program for physical elimination of a weapon from the stockpile is 

established on a timely basis." 

Additional information on the activities that took place during the various phases is 
available in the cited reference. 12 

· 
11!.<:>~ C. Hopkins, personal communication (U) (June 7, 2002). . 
12

Betty L. Perkins, "Tracing the Origins oftbe Modem Primary: 1952-1970 (U)," Los Alamos National Laboratory 
t;eport LA-13755-H (SRO) (April 2, 2001), pp. N-3-IV-7 .. 
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)flie basic idea came 
from Famularo. Juveland, and Cremer; Bernard and Jacoby contributed to the development of 
the principle in HE-driven systems. It started with a study of gun devices in an attempt to make 1 . 

them lighter and to drive them with lower reactivities." Additional historical information is 
ayai!filJle in the cited reference.14 

(b)(3) 

1';1D'everly A. Wellnitz, ''Weapons Working Group, Minutes of the 21Sth Meeting," WWG-215 (SRD) (October 29, 
1969). OD. 5-6. A99-0J9. 92-19. 
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However, there were even problems in getting some of the necessary input data. For 
example, the meeting minutes of the January 7. 1971. Hydrodynamics Working Group report 
that Deal [representing GMX at the meeting] l:rad said, '' ... we apparently do not know how to 

(b)(3), (b)(1) 
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. . __.The history of the early Livermore design program is the subject of 
L'A.':"13755-H (SRD), and for more information the reader is referred to this document. 

(b)(3) 

The Bradbury memo was followed by the establishment of the Small Systems Group. 
During their first meeting on August.29, 1957, the group members decided that a del~gation 
from Los Alamos should visit Livermore in September. . . - -- . .. -
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_ __ _JStatI members vis1tett Livermore to dtsaiSs Livennore 
systems. Various reports from Livermore were sent to Los Alamos. (As an example, the director 
files at Los Alamos contain reports that describe the Livennore program in the late 1958-1965 
time period.) The two design groups met at various meetings such as the JOWOG meetings 
where infonnation on the Laboratory design programs was exchanged. There was the design 
verification program that took place between the laboratories during the moratorium (see 
LA-129~0-H (SRD)). 
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a. Military Requirements for Small, Lightweight Warheads 
As noted previously, in the mid.:19~ the Los Alamos design fUOUP had besnm work on 

10-inch diameter or less primarie.§, 

(b)(3) 

The reason for this great interest on the part of the design laboratories in the 10-inch and 
less diameter was the fact that the Military was pushing for small, lightweight systems .. By this 
period, the missile/guidance/nose-cone establishment in the United States had developed their 
systems to where it appeared that it would be possible to put several warheads on one 
intercontinental ballistic missile (ICBM), deploy the missile, and have each of the warheads hit a 
different target. This concept is referred to as use of multiple independent reentry vehicles 
(MIRV). It was felt at that time that the USSR was also going into these types of systems. 
Because a warhead is much less costly'tban a missile, the Military wanted to pack as many 
warheads as possible into each missile. This desire for as many warheads as possible on one 
missile pushed the nuclear weapon groups to achieve as small as possible in terms of diameter. 
Moreover, the Military wanted as long a range as possible for each missile; this requirement 
pushed the weapon groups to try and design minimum-weight warheads. 

A request for multiple-carriage capability for the forthcoming improved Minuteman system 
was fonnalized in a January 1963 revision to the Phase l study. Three reentry vehicles were to 
be carried in this system-designated the Mk 12 (L). On February 12, 1964, Phase 3 
authorization was given for the Mk 12 (L). Livermore and Sandia Corporation, Livermore, were 
to receive the assignment (the warhead would carry the designation XW62). In November 1964, 
the Military Characteristics were amended to provide a warhead "compatible with a MIRV 
application on J:!!e-acbm0£!?d Minuteman missile system. "95 

(b}(3} 

_ . . . JOn August 31, 1964, in~ lett~ to 
ABC Chatrman, Glenn Seaborg, Harold Brown, Director of Defense Research and Engmeenng, 
formally proposed the lightweight warhead program. Later, a paper titled "MIRV on Minuteman 

95Betty L Perkins, "Tracing the Origins of the Modem Primary: 1952-1970 (U),'' Los Alamos National Laboratory 
reportLA-13755-H (SRD)(April 2, 2001), pp. XIl-7-XIl-14. 
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and Titan IT' and dated March 3, 1965, was provided to the administrations at the weapon-design 
laboratories. 
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c. Los Alamos-Livermore Discussions, March 1965 
A Joint Working Group (JOWOO) 21 meeting was held at Livermore on tv1arch 16-18, 

1965.J 
(b)(3) 

th addition to.their attendmtce at the llleetlng, the lllSA:lamos attendees, George White, 
S. R. Orr, Eldon Pequette, and Robert Osborne, apparently visitee Q.rivatelr with Sac~. Their 
classified notes on this meetin2 were forwarded to Los Alamos 1®" 

(b)(3) 
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By Jurie1'966, the Uv6"'rmore teams were 8.Iinostceifa:in that they were going to receive the 
Phase 3 assi~rnent for the Poseidon Mk 3; 
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1. Loss of the Poseidon C-3 Warhead to Livermore 
In March 1965, a paper titled .. USN Missile Force Improvement Summary" was published 

under the sponsorship of the Institute for Defense Analyses. This paper suggested a design for a 
small reentry vehicle designated the Mk 100 and reported that eight of the Marie 100s could be · 
included in the Navy's Polaris A-3 system.107 

By April 1965, the Navy decision makers had decided on a new missile to be known as 
Poseidon. Compared to the Polaris A-3, the Poseidon was to be longer and have a larger 
diameter, carry a heavier payload, and achieve a greater range. Each missile would carry 
multiwarheads and would use a space bus to carry and distribute the warheads on target.

108 

A December 6, 1965, letter from the Chief of Naval Operations requested ABC 
participation in the Poseidon conceptual studies. On the cover sheet of this letter. there is a note 
written by a person in the Los Alamos management to the effect that Los Alamos had requested 
that the Navy invite Los Alamos to compete on the Poseidon assignment. The .note stated, ..... we 
[LASLJ should really go after the business."109 

On January 13, 1966, Director of Defense Research and Engineering, John S. Foster, Jr., in 
a letter to ABC Chairman Glenn T. Seaborg indicated that the Navy was favoring the Mk 100-
type, small-reentry vehicle with its muJtiwarheads for use on the new Poseidon C-3 fleet ballistic 
missile. no 

Representing the various groups at Los Alamos, on April 28-29, 1966, Peaslee, Aragon, 
~orpedahl, and Hoverson attended a meeting in W.Mhintm>D on t™U:.oseidon C-3 missile svstem . 

._ 

(b)(3) 

·-· -- .. -· ···-- --····---
107"USN Missile Foree Improvement Summary (U)." Institute for JJefelmn\naiysl!SPen-X Paper 59, IDA/HQ 
65-3610(SRD) (March 1965), pp. 9-10. 
108"Weapon Development Status Report (U)," Headquarters Field Command Defense Atomic Support Agency, 
Sandia Base, Albuquerque, New Mexico report FC/04650121 (SRD) (Aprill, 1965), p. 14, A99-0l9, 160-l. 
1°'1arry B. Hahn to Director, Division of Military Application, U.S. Atomic Energy Conunission (SRD) 
(December 6, 1965), 2 pp., A99-019, 217-15. 
~10John~.Foster, Jr.~Seabor.11: (SRDl (Januarv 13, 1966), 2 pp., A99-019._lll;15.. 
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In May 1966, the AEC published a Phase 2 feasibility study for a warhead for the Poseidon 
C-3 missile system. Proposals from the Los Alamos Laboratory were included in this study. 

(b)(3) 

Although the Los Alamos group very much wanted the assignment of the Navy's warhead 
(to be known as the W68). such was not to be the easel 

(b)(3) 

1 
•• Bradb..!!!J wrQte a letter dated June 1, ~~6. to Livermore director Michael M. May. 

(b)(3) 

'Bradbury proposed" a . pre' 
'split'' Livermore would take the Mk 3 Poseidon watheadand Los Alamos would take the 
w.arhead for the }.4k 18.~ ---

(b)(3) 

(b)(3) 

lfhis decision must have oeenreiiiforcCd after 
"""'li't:'e-:-:an::-,,-,,n""'g .... fi~o~m__,,,the,---,P,....e-as""'l,....ee-a"""el_.e...;.gm....,.....10-n-, _w..,..h-en~th__,...._ey returned from Washington, as to bow badly 

Los Alamos bad come offiA tbe Nd for the W6~ -

(b)(3) 

On April 4-5, 1966, a group from Los Alamos coniposed of William Deal, E. L Peterson, 
D. M. Mosher, and Gene Eyster from OMX Division and Bill Davis from W-1 visited 
Livermore, 

(b)(3) 

113N°. E. Bradbury to Ur. Michael M. May ~:Slilll Ll.l!lle 1, 1%6.1.1...l!P:• ~_99-019, 18(5~~· ------
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The meeting mmutes then state, ''T Division and W-4 will make calculations, and GMX 
· will make the usual~ of local tests. W-1 will order mock pits and cases from Oak. Ridge. and 

the HE parts (9404) can be made at Pantex. Fifteen sets are bein2 ordered to start with, for pin. 
ontical aqd. Phermex shots."5 

(b)(3) 

t>itailed information on these mots is ava11a6Te in the cited references. 

(b)(3) 

~ . 1 everly A. Mohr, "Weapons Working Group Miniltes of die ltSO"'- Meeting, 11 WWG-100-(SRD) (lfay 11, 1966), 

p. IO, A99-019. 92-Jl 
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It would appear that sometime in late April or May of 1967. groups from Los Alamos again 
visited Livermore. In a letter dated June 2. 1967, Bradbury thanked Livermore Director. Michael 
May, for the help that the Livermore staff had given to staff from OMX and to Jim Frank and 
George Fogelson from T-Division.127 Included in the help given to Fogelson were the transmittal 
of five Livermore codes. including the tapes and instructions on how to use them. 128 

·The WLPC members met on June 13. 1967. mcluded in their <Mscussions was the Mk 18 .. 

(b)(3) 

this effort woU1tl illctmte layout arawmg, mcludin~ weight ana 
'eenter-of~gravity calculations and RV synthesis, as well as studies on vulnerability. 31 

(b)(3) 

127N. E. Bradbury to Dr. Michael M. May (U) (June 2, 1967), 1 p., A99..()19, 273-4. 
~Jack W. Rosen.szren to Dr. Jane Hall (U) Clune 8. 1967), 2 DP •• A99-019. 273-4. 

(b)(3) 

-
131Beverly A. Wellnitz, "Weapons Working Group Minutes of the l79th Meeting," WWG-179 (SRD) (July 5, 

__l967). PP. 6, fHl1 A99-019,92-14. 
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ffhe ~w letter 
was followed by a letter ilil!£d Augusf~. fo LiveriiiQ@it;rctor May.Jfom Bradbury. 

(b)(3) 

;tin ms reply, dated August 23. 1967, May agreed to Bradbury's 
requ:::-es::-:t-,. H"e~ur~g--ea~a-10-1'""'nt,..diagnostic ~rogram using the ~PHERMEX facjlity. 137 

(b)(3) 

,--·'" 
(b)(3) 

Yet another Livermore meelfug, that involved E. C Dudziak. H. R. Lehman, M. D. Torrey, 
nd l. K. S. Walter representing GMX. and W divisions, took place on September 27. 1967. 
be requests for information made by the Los Alamos delegation were similar to the earlier 

requests covering such items as calculational procedures, mounting recommendations and 
standoff restrictions, hydrodynamic data, drawings. etc,; 

(b)(3) 
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~hael M May to Dr . E. Brad~ {Sl@) (~t 23, 1967), 1 p~r-"'Pl"'"3"47.--------- -----. 
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3:ssii!i1ed the iob of namin2 the J>rooosed orimarv. 14} 
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2. Class Name 
Towards the end of November 1967, the problem of what primary to use in the Mk 18 was 

somewhat resolYJ:d, .r :::a _ 

(b)(3) 

1"44Jane H. Hall to Distribution, Subject: "Memorandum of Understanding- WLPC No. 21," .AD-1814 (SRD) 
iliovember 13. 1967), p. l, A99-0l 9, 91-10. 
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'This meansthat every 
detail Willliave to be worked Oilt il1 otti to design local tests, attachments, etc. He has requested 

. ..beln. from Sandia Corporation in this work." 

(b)(3) 

- For example, at the WWG meeting of February 21, 1968, it was repo~ .. 
been assigned development responsibilities for the Mk 18. Bradbury coIDI)lented that LASL had · ·. 
better pursue all versions of the Mk 18. During the meeting various possibilities for the 
warhead's design were discussed by Peaslee) -

(b)(3) 

A!.. Design Program 

(b)(3) 

'U!Lnn~ the WWG meetin~ of MarCff 13. 1968. Osborne 
~ exp.-lm7· n-ed~lii-rs_w_o_r-rk_u_p_t_o .... th_.,,at-po-:in_..t 
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"""_On Mardi 15. 1968. Osborne wrote Sack at Livermo~ 

(b)(3) 

ps60me mdicated that 
he would like to visit Sack and bring Martin Torrey and Al McKnight with him to discuss details : 
o'f two-dimensional hydrodynamic calculations, 

(b)(3) 
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The GMX-4 report on the shot indicates that the isochrones obtained from the data of 
Shots 2545 and 2563 showed "Irregularities which looked as if they fundamentally were 
connected with the weapon's design.'~1_7_1 __ 

(b)(3) 

'""Weapons Test Section GMX-4 Progress Report.IO-February ffii'Ough 15 March 1969," GMX-4-1124 (SRD) 
(no date). oo. S-6. 48-55. A86-016. 47-8. 
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'The usually mild Bradbury even stated, .. I do not care 

-
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UNCLASSIFIED 

particularly bow Messrs. Agnew [W-Division] and Mark [T-Division] establish their joint review 
procedures except that they had better be doing so promptly as no metal will get cut or anything 
else happen until I (or the WLPC) receives their joint blessing."183 Duiing the WLPC meeting of 
August 21. 1969 it was agreed that in order to avoid delays and confusion, the members would 
review, on a more frequent schedule, the overall test program philosophy, the need for various 
tests. and the desi~ considerations.184 

_ 

(b)(3) 

'-ll!'jN. E. Bradbury to J. Carson Mark and H. M. Agnew, DIR-2177 (SRO) (May 29, 1969), 1 p., A99-019, 91-10.-
184Jane H. Hall to Distribution, Subject: "Memorandum of Understanding - WLPC No. 49," AD-1960 (SRD) 
~t 21, 1969), p. 2, A99-019. 91-10. 
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, [Author's note: The field groups at L6s Alamos used the-woril insertion to refer 
-to tfie placement of the device in the rack. The canister was then sealed and downhole 
emplacement operations started. John Hopkins has commented that insertion was usually done 
early in the day so that emplacement procedures could start early enough that the test device was 
at least part way down the h~le the same day. Because of security concerns, the device was never 
left "uphole" ovemight.202] • · 

(b)(3) 

,coDtainment Ilad been -

(b)(3} 

202John C. Hopkins, personal communic;mon (U) (April 5, 2002). 

LA-14066-H ~ II-73 

· UNCL\SSIFIED 



UNCLASSIFIED 

satisfactory, n~above-background levels of radioactivity bad been detectedJ 

(b)(3) 

(b){3) 

LA-14066-H 



- -LA-14066-H 

-

UNCLASSIFIED 
~ 

(b)(3) 

.Jt.75 



UNCLASSIFIED 
~ 

(b){3) 

--II-76 LA-14066-H 



LA-14066-H 

UNCLASSIFIED 
~·-··-

(b)(3) 

······--·--~ 



UNCLASSIFIED 

(b)(3) 

· A cafcfier container for prompt radiochemical sampling would be mounted in the rack above the 
canister and retrieved after the device bad been detonated. Dry nitrogen purging would be used 
to maintain a benign environment. Browne noted that temperature and humidity conditions 
would be monitored from the time of emplacement until shortly before zero time.
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(originally an acronym for Pinhole ·Neutron;B'xperiment)-using the television time integrated 
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JOWOG-3 (Joint Working Group 3), 

(b)(3) 

fl{. Thom discussed this design concept at the JUiy 16, 19S9, meeffiig of 

The design was again discussed by R. Pollock duri!l~ t~e August 20, 1959, TWG m~!ing. 
By now the design was more complete; 
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2. Early Mk 18 Program 

a. Options for a Warhead for the Minuteman III Ml.aUe 
In the mid-1960s the Military began to consider a possible Minuteman m missile that 

would e.!!!E_loy a multiple warhead carriage. The warhead for this application was designated 

~ 
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" • In ~6. memo, Bra<J'6iify proposed to do a "'pie split" with Livermore. If 
Livermore would support Los Alamos receiving the Mk 18 assignment, Los Alamos would not 
oppose the assignment of the Mk 3, the Poseidon warhead, to Livermore.35 

In a TWX dated June 23, 1966, AEC Director of Military Application, Delmar Crowson, 
informed the Laboratories that in order to have different nuclear design approaches for the Mk 3 
and Mk 18, he was going to assign the Mk 3 to Livermore and the Mk 18 to Los Alamos.36 
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36usAEC Delmar L. Crowson, Wash., D.C. to RUWPQA/USAEC L. P. Gise, Albuq., N. Mex., et. al (SRO) 

(June 23, 1966), 3 pp., A99-019, 182-1. 
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program and the test program that grew out of this are included in the following sections. Each 
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}iieaga1n expressedfilis directive m; May 29, 1%9, memo to Mark and Agnew.79 
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The necessary information for the required performance of the display scopes. interlocks. 
and timing scopes as well as the dry-run system was provided by Carlton Young in a 
December 8 letter to the EG&G group in Nevada.9S .. . · 
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:The fluor was imaged on the television system with a 
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C~lton S. Young to Robert Kost/Al Tarr, EG&G, Inc., P.O. Box 295, Mercury, Nevada 89203 (CRD) 

(~m~rJ, 19§9}._~ pp., A99-019, 258-12. 
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Newtonian telescope; a beam splitter formed images for two television cameras. Proximity focus 
image intensifiers excJuded gamma-produced light before neutron arrival and debris-produced 
light thereafter. The instrument package was protected by kinking the path from the device as 
much as possible and placing baffles along the optical path pipe to prevent neutrons and gamma 
rays from reaching the television package."97 The TV Pinex technique had first been used by the 
Los Alamos group on the Rickey test fired in 1968. TRAX was a time-resolved asymmetry type 
experiment. In this type of diagnostic an array of detectors viewed the boost region through 
collimators to give both a time and energy resolved measurement of the 14-Me V neutron 
production in the boost region. This technique was first used on ~r Mist in 196}. """J 
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c. Test and Results 
The insertion and emplacement activities took place as outlined bv Browne. and no 

problems were enco~tered 
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V ander Maat discussed his calculations vs the then available diagnostic data during the 
January 28, 1970, meeting_of the TWG. If he used one type of input in bis seeondary 
calculations, he obtained a number similar to the fission but not the fuel yield; if he used a 
different input, he obtained a number similar to the fuel but not the fission yield. Thus, no matter 
what his input parameters were, he could not get an output consistent with the observed data. 
The meeting minutes state his conclusions, 'The fuel results indicate that either we do not know 
how to calculate fusion and fission or we do not know how to interpret the radiochemical 
results."104 This problem, as will be noted in the following paragraphs, would continue to bother 
the desisa team. 
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H. W. Kruse, a staff member in J-14, outlined the reaction history detector requirements in a 
January 19, 1970, memo. Included were specifications not only for the number and types of 
detectors, but also for their distances from the device, the layout of the collimators, cable 
requirements, and the types of compensators to be used. This memo was sent to representatives 
of Edgerton. Germeshausen, and Grier, Inc. (EG&G) and J-7 and formed the basis for the 
required rack and detector layout designs. 180 These instructions were followed by a January 26 
letter from Kruse to Sandoval at EG&G providing information on the necessary data recording 
scopes, trigger signals, timing requirements, prebase markers, interlock signals, and the dry-run 
system.181 · · - ·· · · . 
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schecl.ule. 

m-60-

(b)(3) 

LJ\:-14006-H ~ 
UNCIASSIFIED 



UNCLASSIFIED 

--
(b)(3) 
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Indeed, the J-Division schedule slippedJ?ut not by a full rnont!J) 
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1iilex pictures had been obtaiiied. life-event had been 
completely contained; detectors, located 557 ft below the surface, had shown.no above
back~ound radiation <>r.excessive.pre..ss:ures in their readings.233 
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which time no further data were collected. Additional information and pictures of the Pinex 
images are available in the cited reference.237
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To conclude the data presentation at the Agril 18 WWG meeting, radiochemist Bryant 
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in a letter aatat October JI, 19/2, to Navy/Lockheed personnel, R. B. Olwin updBlOO these 
groups as to the latest plans at Los Alamos for tests of weapon designs that might be suitable for 
use in the Navy's Mark 400 warhead; - -- --
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MacDougall sent the latest revised data for the major diagnostics to Camm on 
November 20. 1973. -- - --
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•. for gammas and neutrons. Berzins reoorted on the J-12 Pinex results. He included a comouter 

~alysis of the Pinex dat.Y'. 
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Afdi~ussed in Chapter II, the posts ot ~~was released on Mm:ch 14, 
1974. 

i. Considerations 

(b)(3) 

III-88 LA-14066-H 



UNCLASSIFIED 

~ 

(b)(3) 

l. Background 

a. A Warhead for the Trident Missile 
In the late 1960s and early 1970s time period. the Navy began to plan for an advanced 

strategic missile system to be carried on their new submarine called the Trident. The Livermore 
group had traditionally been given the assignment for the warheads for the Navy's strategic 
systems. Livermore had supplied the W47 for use on the Navy's Polaris Al and A2 missiles. 
Livermore had supplied the W58 for use on the Navy's Polaris A3 missile. Livermore had 
supplied the W68 for use on the Navy's Poseidon missile. The Livermore, Lockheed, and Navy 
connection was a close one. 

(b)(3) 

LA-14066-H m-s9 



When the Navy planners began to consider the development of a new, longer-range missile. 
the Livermore design team began to consider designs for a suitable warhead that would fit into 
the reentry bodies that this missile would carry. Based on their assignments in the past, the 
Livermore group probably had every expectation of achieving the assignment for the new 
warhead. 

(b)(3) 

.,Ss.. ~Alamos View.pninL 

(b)(3) 
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a. Objecfi..!4L 

(b)(3) 

1Author•s note: The Mk 500 was tile Navy's proposed RB that could 
maneuver to evade destruction.] 
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d. Test Implementation 

e. _Results 

(b)(3) 
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F. Looking Ahead 

When the Los Alamos weapons groups received, in the late spring of 1973, the Phase 3 
award for the XW76, the se.condary-design team had a series of previous tests that they could use 
as a design base. Although their 2-D code development was somewhat lacking, there were 1-D 
codes that had been developed, and their use compared with experimental data from relevant 

· tests. 
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CHAPTER IV. MATERIALS, ENGINEERING, AND VULNERABILITY 

A. Materials 

1. Considerations 

(b)(3) 

)It appears that the main goal for the development of this alloy at that time 
\vas for use in improving corrosion resistance in fuel cores in the early nuclear reactor program.1 

(b)(3) 

1Donald J. Sandstrom, personal communication (U) (January 16, 2002). 
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These 
· temperature environmental tests will be started as soon as the metal parts.,_bec-om-e available, 
probably in January."7 

(b)(3) 

'Gfoup-GMX-3 Progress Report, November 16 through December 15, · 1963," GMX-3-3505 (SRO) (no date), p. 4, 
A86-016, 28-14. 
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'(Additional information on the comp~ex ~6Lprogram ~included in Chapter Y.) 
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This work is rePQ!!ed in the 1967-1968 GMX-3 progressreJ)orts. 

(b)(3) 

,j'.:JilMarch 13, 1972, Charles L. Peterson from W-7 wrote M. ). Davis atSanclia 
COi-rpo-ration. Peterson informed him that help was geeded in examining the potential materials 
problem that might occur in_!!te W~ and ~.9.. 
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e. Additional Development Programs at Los Alamos 
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f. Preparation 
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g. -...Bd.v!vior 
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(The followm""g-paragmphs wiil give tile reader some history on the early 
program. 

(b){3) 

The GMX-2 members began bOth a literature search and an experimental program designed to 
address the A~new question. 
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ffhis sample was being analyzed to determine whetll;er the 
-- maniif.!£turer's noniia.J. Procedures would yield a sufficiently pure material.91 

The Quarterly Status report from the Laboratory (or the period ending September 1971 
summarizes the previous work on the high-hydrogen materials. The report indicates that variol!S 
materials containing a high weight-percent of hydrogen in combination with low-Z atoms had 
been," in the previous two years, exposed to gamma rays from a 00co sourc~ 

(b)(3) 

11ie amoiint ofH2- orH-containing gaseous products evolved 
----,.......,,._-,..-~~~~--~~ ........ 

pg.Mrad of e~ergy aj>sorbed had been measured. 

(bl<
3

> 'In terms of the most stable orgarilc compuunos stua:te<f.the 
repoff mrucates that LiH: was only exceeded in terms of radiation stability by NH.tO. But the 
report also notes, "Because of interest in the hydrogen-rich materials for other weapon 
applications, properties of the· compacted materials such as tensile strength, dimensional stability, 
pressing characteristics, and compatibility with other components are being investigated."

92 
. 

(b)(3) 

(b)(3) Jf. 22, A8&=016, 21-4. 
91"GMX-2 Monthly Progress Report, August 11 to September 10, 1971," GMX-2-MR-71-9 (SRO) (no date), p. 28, 
A86-016, 21-3. 
!l'l.'Quarterly Status Report on Weapons Research and Development (U), for the Period Ending September 30, 
1971," Los Alamos Scientific Laboratory report LA-4820-PR (SRO) (no date), p. 39. 
iV-26. LA-14066-H 



UNCLASSIFIED 
~ 

(b)(3) 

Ventron-Alfa &ad received the . 
l-0sAiimos order, including the material specificatioiii(their bid had been sent to LASL on 
April 7. A JUOUP from Los Alamos had visited the pJant.9r 

(b)(3) 

Personnel a.I Y-12 would then recrystallize the Allied Signal production and press we matetra.1 
into billets. The material was then machined to the required specifications for each piece.] 

The May 11 to June 10, 1972, GMX-2 monthly report indicates that the Ventron 
Corporation planned to have the hundred pound order prepared by June 9; they were going to 
ship a 100-gram sample to Los Alamos for testing. At Los Alamos, samples (using the 
Livermore supplied material) had been prepared and given to DuBois and Baytos for the thennal 
conductlvitLde.termin.Ations. The results of these determinations were reported.96 

(b)(3) 

. It was teported: h1 the June 11 to July 10, 1972, GMX-2 report that the Ventron workers 
lUr4 to rework the "entire lot." However, following suggestions made by the LASL staff to slurry 
the material in dry ethanol, the resulting production appeared to meet the required specifications. ' 
A 100-gram sample of this production was then shipped from Ventron to Los Alamos. Initial 
analysis indicated tQat~sample was acceptable; however, the spectrochemical analyses had yet 
to be completed.9?.. ·. 

(b)(3) 

/ """OMX-2 Monthly Progress Report, March 11, 1972 to April 10, 1972," GMX-2-MR-72-4 (SRD) (no date), p. 17, 

A86-016, 21-10. 

w..'GMX-2 Monthly Progress Report, May 11, 1972 to June 10, 1972.'' GMX-2-MR-72-6 (SRD) (no date), 

pp. 26--27, A86-016, 21-12. 
97"GMX-2 Monthly Progress Report, June 11toJuly10, 1972," GMX-2-MR-72-7 (SRD) (no date), pp. 15-16, 

A86-016, ll-ll 
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It was hoped that these inclusions could be identified and a • _. 
method developed for preventing their inclusion into the materiaJ. 101 (Larson has remarked that a 
follow-up visit to the Ventron plant indicated that material from ~ overhead walk.way was 
falliµgjl,lto the( orocessinK v_~. This problem was.appueatly corrected.) 

(b)(3) 

4. PBX9501 

(b)(3) 

(b)(3) 

1111
"WX-2 Monthly Progress Report, December 11, 1972 to January 10, 1973,'' WX~2-MR-73-1 (SRO) (no date). 

pp.13-I4.A86-016, 271-4 .. 
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During the January 4, 1967, meeting of the WWG, R. G. Shreffler, Alternate Div1sTon 
Leader of W-Division, reviewed the vulnerability program. He stated that be felt it essential that 
the Laboratorv continue its efforts in vulnerability _studies I 

(b)(3) 

127"Group WX-3 Progress Report (U), March 16 through April 15, 1973," WX-3-75-3 (SRD) (no date). pp. 9-10, 
_A86-016, 275-3. 
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7. PuAlloys 
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d. Continued Efforts: Sample Preparation 
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Questions 
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2fl6Siegfried S. Hecker and Joseph C. Martz, ''Plutonium Aging: From Mystery to Enigma," Ageing Studies and 
lifetime Extension of Materials, edited by L. G. Mallinson (Kluwer Academic Publishers/Plenum Publishers, New 
York, New York, 2001), pp. 23-52. 
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B. Engineering 

1. Tools 

(b){3) 

In December 1968, the Engineering Department sent C. G. Nottrott, ACting Area Manager 
ofLAAO, a memo that stated, "Attached are, the Secret preliminary proposal, ENG-147, and 
unclassified project directive and criteria drawings for the proposed Numerical Control 
Machining Facility at TA-21."269 

.... -----·- ----

(b)(3) 

toe-attendees clet{~tliat the Director would attempt to obtain authority 
'·from LAAO and ALOO to order a Numerical Control machine. A 44-week delivery schedule 

had been estimated. It bad originally been planned to place this machine in a modified space at 
DP-West (TA-21). The Engineering Department representative at this meeting proposed th~t a 
Special Fabrication and Assembly Facility be designed and built as part of DP-West/ 

(b){3) 

The CM:B=1l monihiy report Q.ated June 20, 1969. indicated that a new assembly fa.Cility 
~to be built east of Building 5 at DP site_, -

(b)(3) 

The LASL shops hadOfferCd a modified 5XCeJJo Model 751 mill that could hopefully 
be modified for use in a glovebox enclosure. --

(b)(3) 

267D. P. MacDougalJ to Members, WLPC, Subject. "WLPC Meeting No. 79, November 29, 1971," ADW-168 
(SRD) (November 30, 1971), p. l, A99-019, 91-11. 
268''TX Committee, Minutes of the 140th Meeting, October 13, 1972," TXC-140 (SRD) (October 13, 1972), pp. s--6, 
B 11, Drawer 52, Folder 3 of 4. 
~ngineering Department to C. G. Nottrott. Acting Area Manager, LAAO, Subject: "Numerical Control Machining 
Facility, TA-21 .• " ENG-699 (SRD) (December 10, 1968), 1 p., A99-019. 120-30. ·-····--·. ·-- · 
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It was reported that the existing gaugmg equipmeiit W!S oemg upgnu.tea for use until the new 
equipment was available 

(b)(3) 

TfieCMB-11 report dated July 20, 1969, noted that the shops department personnel had 
modified and gloveboxed a modified tracer-controlled Excello boring machine. This unit was to 
be delivered to CMB-11 by August. It was stated, .. This machine will provide a new and much 
needed machining capability for shapes and accuracy. SD will make pot chucks and templates on 
their tape controlled machines ... rn 

By the end of August, the Model 751 Excello Tracer Mill had been installed in a glovebox 
in Building 5 at DP Site. Fina.I testinR of $e rotarv contm1r ins:Qeeting gauge was in progress. 

(b)(3) 

Iinght & adapted for use in a giovebOx.••' 
1t appeared that this type of inspection 

In November 1969, LASL staff met with the Heald Machine Tool design and engineering 
staff to firm up the design criteria for the numerical control turning machine that had been 
ordered by LASL (Heald had, in September, accepted the order from Los Alamos.275 A two-
axis, numerically controlled machine for use in a glovebox enclosure had been specified.) 
The LASL staff learned that the projected delivery date from Heald bad slipped to September 
1970.276 

In December 1969, the CMB-11 staff reported that for measurement of the thickness of 
metals (specifically unalloyed Pu and 1 w/o Ga-Pu) they were evaluating the use of ap eddy
_Clll!E.!!::!I.~J~auge manufactured by Laser E1ectronics and Scientific Corp. 277 

(b)(3) 

The machiiled parts were within 0.5 mil of the part 

(b)(3) 

~-2~4'Grou()CMJ!:!! lQlonUily Report," CMB-1P152I (SRD) (July 20, 1969), p.12, A89~.~-3. 
(b)(3) 

~'"''Group CMB-11 Monthly Report," CMB-11-9557 (SRD) (October 20, 1969), p. 5, A89-068",-34·T.T 
275"Group CMB-11 Monthly Report," CMB-11-9537 (SRD) (September 20, 1969), p. 12, A89-068, 42-6. 
27"'Group CMB-11 Monthly Report," CMB-11-9563 (SRD) (December 2, 1969), p. 9, A89-068, 34-3. 
217"Group CMB-11 Monthly Report," CMB-11-9568 (SRD) (December 20, 1969), p. 5, A89-068, 34-5. 
278"Program Status Weapons Research and Development. January- March 1970 (U)," Los Alamos Scientific 
Laboratory report DIR-2203 (SRD) (no date), p. 36. · 
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'However, it was reatiiea as this 
operation was in progress, that the group had a need formore sophisticated inspection 
,eaoahilitiesf - -- · 

(b)(3) 

The CMB-11 monthly report dated August 20, 1970, stated that the assembly and 
installation of a 3-axis measuring machine manufactured by Brown and Sharpe bad been 
completed. Necessary probes, accessories, and a precision optical rotary table had been ordered. 
It was reported, "Methods of adapting the machine to inspection of Pu parts (with emphasis on 
W-Division weapons components) without committing the machine to full glove box enclosure 
are understudy."281 

· · · 

The monthly report from CMB-11 dated November 20, 1970, noted that the group bad 
initiated the procurement of two computer-controlled, three-axis measuring gauges. One, to be 
located in a glovebox, would be used for measuring Pu parts. 282 

· 

Personnel from CMB-11 visited tbo-ffe8Id plant at Worchester, Massachusetts, on 
January 25-28, 1971, in order to perform a factory checkout before the 2-axis np.meritally 
controlled turning machine, .that had been ordered by Los Alamos, was shipped. The Los Alamos 
group was very disappointed. They reported that dunng their visit, none of the five test parts had 
been cut to the required dimensional specifications. The CMB-11 representatives stated, "As a 
matter of fact, the thread cutting feature had not been tested and never did operate under 
automatic control during the inspection tests." The Los Alamos group added, "None of the I.ASL 
provided tapes were usable due to insufficient information supplied to us for manual tape 
preparation." It was clear that the machine was going to require significant modification. 
Moreover, additional problems were found that had not been covered in the original 
specifications for the machine. 283 

The Laboratory's Quarterly Status report for the period ending March 1972, reported, 
"Two remote-XYZ-operated Coordinate Measuring Machines purc:hased from Bendix have been 
installed by factory representatives. All phases of the factory checkout specifications were 
repeated after installation and were acceptable." It was noted, however, that the height of the 

(b)(3) 

"".'.''.'(lr_oup CMB'! l 1 MMfhl' Rtpott; CMB-11 ·9672 (SRD) (August 20, 1970), p. 10, A89-068, 40-3. 
m..oroup CMB-11 Monthly Report," CMB- l l-971 l (SRD) (November 20, 1970), p. 6, A89-068, 40-7. 
283.'Group CMB-11 Monthly Report," CMB-11-9723 (SRD) (February 20, 1971), pp. 7-8. A89-0l6, 175-2. 
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support frame for the rotary table restricted Z-axis motion and thus the rotary tables would 
require some modification by Bendix personnel; ·A computer program for the PDP-8 computer 
used for data processing had been written to gauge hemispheres by rotating them through 360°_ 
and measµrina the radius at any number of locations between the c;guator and pole. 

(b)(3) 

-sttpp:n rrixtures have been made. I ne mitial ellort had indicated the need for better temperature I 
control of the plutonium parts.285 ·---' 

An April 1972, report noted that at Los Alamos the program to update the machines, 
gaging, and pit assembling facilities for Pu components was nearing completion "with the 
incorporation of tracer- and numerical-controlled turning machines, rotary and three-axis gages, 

....._ and a controlled atmosphere room for making assemblies. "286 

The WX-3 progress report for August 16-September 15, 1972, reported, "The Heald NC. 
three-axis vertical lathe is now equipped with a precision bracket that can be locked either to 
hold an air motor in a vertical position or, by virtue of a well designed swivel joint, to hold the 
JllQ!or in a horizontal position 

(b)(3) 

"""'"Quarterly Weapon Research and Development Status Report, April 1-June 30, 1972," CMB-1893 (SRD) 
(July 14, 1972), p. 14, A89-056, 24-9. 
286..Plutonium Research Programs, FY 1972,'' Plutonium Research Coordinating Committee, U.S. Atomic Energy 
Commission repo.r:tSMA-470-746 (SRD)(April 1972), p. 18, Bll, Drawer 47, Folder 1 of I. 
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3. Reservoir Designs to Provide Minimum Helium In the Boost Gas 
In a March 1969 memo, primary designer R. Canada outlined the problems that were th~ 

result 2f the f~tion o~ 3He from the decay of the tritium used in the pri~' s boost gas. 

(b)(3) 

The yiercfof a ooostedprifuary IS aegrildcii as tl'itlUlll h; WllVert00 

to ~e both by the loss Oiili'e"'!ource of 14-MeV neutrons and al~ by the decrease of the pre
boost multiplication rate caused by the high cross-section for neutron capture which is 
characteristic of 3He." He went on to add, "In a conventional boosted single-stage device the 
tritium produced by 3He appears too late in the bomb's explosion to contribute to the yield. and 
the temt>!?rature does not get high enough to produce significant 3He + D fusion. "293 

(b)(3) 

293R. Canada to Distribution, Subject: '.JHe in Weapons," W-4-2518 (SRD) (March 10, 1969), S pp., A99..019, 
199-13. 
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4. Detonators 

a. Test Firina: Data 

(b)(3) 

-:}HistoricaHy, various types of detonators have- been used, depending upon the type of 
primary. in the NTS test program. If one type of detonator had been used and it was decided to 
change to another type of detonator in a similar shot. it was of course necessary to understand 
any change in the behavior of the new detonator. One way to test any change was to fire the 
different types of detonators in field tests at Los Alamos. 

The GMX-3 progress report for March 16 through April 15. 1969, noted that a request had 
been given to GMX-8 for a test fire that would compare the 1E30 detonator in a PBX 9407 pellet 
with the MC-1991 detonator. On April 18, GMX-8 personnel fired the shot. [Author's note: 
The GMX-8 firing pads were at Kappa site. T A-36.] The GMX-3 progress report stated, 
"The trace from the 1E30 is not identical with that from the MC-1991; it now remains for us to 
determine the difference in wave shape and to assess its effect on the system.''316 

Apparently, GMX-8 personnel fired yet another shot. The GMX-3 progress report for 
May 16 through June 15, 1969, reported that the trace shapes were interehan~eable. 

(b)(3) 

, '.
10"Group GMX-3 Progress Report (U), March 16 through April 15, 1969," GMX-3-7818 (SRD) (no date), p. 10, 

A86-016. 32-16. 
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4. Detonators 

a. Test Firbq[ Data 

(b)(3} 

--..Historically, various types of detonators have been used, depending upon the tYPe of 
primary, in the NTS test program. If one type of detonator had been used and it was decided to 
change to another type of detonator in a similar shot, it was of course necessary to understand 
any change in the behavior of the new detonator. One way to test any change was to fire the 
different types of detonators in field tests at Los Alamos. 

The OMX -3 progress report for March 16 through April 1 S, 1969, noted that a request had 
been given to GMX-8 for a test fire that would compare the 1E30 detonator in a PBX 9407 pellet 
with the MC-1991 detonator. On April 18, GMX-8 personnel fired the shot. [Author's note: 
The GMX-8 firing pads were at Kappa site, TA-36.] The GMX-3 progress report stated, 
.. The trace from the 1 E30 is not identical with that from the MC-1991; it now remains for us to 
determine the difference in wave shape and to assess its effect on the system.'.316 

Apparently, GMX-8 personnel fired yet another shot. The GMX-3 progress report for 
May 16 through June 15, 1969, reported that the trace shapes were interchan2eable. 

(b}(3) 

- '.'
0
"Group GMX-3 Progress Report {U), March 16 through April IS, 1969," GMX-3-781S (SRO) (no date), p. 10, 

A86-016. 32-16. 

(b)(3) 
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~ 
Test Fire Data for NTS 
B. Pruit Ginsberg, who came to the Laboratory in 1970 to work in GMX-7, recalls that his 

group leader, Robert L. Spaulding, was a very particular person; his attitude was transmitted to 
every member of his group. Before each NTS test, several activities took place. Group members . 
of GMX-7 would perform tests to make sure that their firing circuits and detonators were 
performing properly. These were the confinnation tests. Next Spaulding would send to the staff 
at PHERMEX a very complete layout of the firing and detonation circuits and all the required 
specifications. The PHERMEX group could then use this information in setting up any hydro 
shot that was to be completed for the forthcoming NTS teLB.nallv. a shot timing memo would 
be ~out from GMX-7 for use in the NTS event.~ 

(b)(3) 

_ llncludMll:re the types ot nnng uruts, tmng cables, signal cao1es, ana tne unng voltage, 
as well as the type of detonators and the detonator lot used in the firings. Firing, data are reported, 
one for the shot and one for a backup shot.] · 

.. 
b. Early Work Applicable to the 1E33 Det0nator Develop~ 

(b)(3) 

. ·instead, the detonator group would develop a new type. [Author's note: It will be noted 
ihat the 1E30 was an important evolution from earlier detonators in the fact that it was much 
smaller. Its development, which Ginsberg recalls as being meticulously done, was an important 
.,r~or proJnam for the 1E33J. 

(b)(3) 

3198. Pruit Ginsberg, perso~(January 29, 20031:.... .. ~. 

{b){3) 
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(b)(3) 

l'a,ior1n blS fiistory has noted that the "new detonator cable developedby 
WX-7 was most 6eneficial. "324 

· · Today the 1E33 detonator is still in use in the W76. Ginsberg has reported that these 
detonators show no signs of deterioration with age. 325 · 

5. Engineering Computer Codes 
The WX-3 progress report for November 16 through December 15, 1972, stated in regard to 

the Mk 400 program, 'The SABOR-DRASTIC computer code is now operating correctly for the 
combined RV /WH models and results were obtained for one of the suooort schemes." 

(b)(3) 

Hy early 1973, the engineersna:(f6egun to constder usmg, for laieraI support', a light foam 
over the entire length of the WH. The results from the SABOR-DRASTIC code runs for this type 
of mounting were encouraging. 327 

' 

(b)(3) 

uoJohn W. Taylor, "The W76 Progriim:-An X-ray View (U)," M-2 TM253 (SRD) (January 8, 1976). p. 70. 
3:ZSS. emit Ginsbem. nersonal communication <SRD) Uanuarv 29. 2003). 

(b)(3) 

327
''Group WX-3 Progress Report (U), January 16 through February 15, 1973," WX-3-73-97 (SRD) (no date). p. lS 

as6-<H6;-21.s-1 •... 

(b)(3) 
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C. V_ulnerabllity 

1. Comiderations 
As the USSR began to develop missiles that carried nuclear weapons, military planners in 

the United States became concerned that these types of weapons could be used as defense 
weapons against incoming nuclear-armed missiles from the United States. The question then 
arose as to how to "harden" the U.S. reentry vehicles and warheads to minimize the impact of 
this type of Soviet defense. 

In addition, it became technically possible in the United States to have one missile carry 
more than one warhead. As these warheads were released and detonated over a target(s), and if 
the offensive warheads were detonated too close together during a similar time period, the 
radiation released from one would affect the others. Again, there was the question of how best to 
deploy these types of warheads and how to "harden" each warhead from the effects of the others 
(fratricide). 

In response to these problems, scientists in the U.S. weapon complex developed special 
materials and engineering features designed to minimize the damage (both from radiation and 
from the ~hCJ:Ck and heat produced by the interaction of radiation with materials) to a nuc~ 
warll:ead - · -

(b)(3) 

1t was nccessmy tO'leSt these designs and materials to see if they met the design objectives. 
The tests included field-type tests and tests at NTS. Jn addition, computer codes were developed, 
based on experimental data, to predict the behavior of components under adverse conditions. 

Several types of field tests were employed. Jn one type of test, shocks were sent into the 
special materials to study their behavior. Other tests measured the effects of high temperature 
and similar adverse environments. Jn another type of test, radiation from a radioactive source, an 
accelerator, critical assembly, or reactor was used to expose the device to neutrons or x-rays. 
The type and amount of radiation that could be delivered was dependent upon the irradiating 
source. These field tests were never able to duplicate an actual exposure environment during 
deployment. 

(b)(3) 
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The most complex and expensive tests employed were the NTS-type tests. These tests were 
used to mock-up, in so far as possible, the actual conditions that a warhead might be subjected to. 
In the following section these vulnerability tests will be briefly described in terms of the specific 
tests that were relevant to the pre-Phase 3 development of the XW76. 

2. NTS Vulnerabillty Tests 

a. Description 
NTS vulnerability tests were "effects" tests where the output (neutrons/x-rays) from a 

detonated nuclear device was used to determine how various weapons. weapon materials, and 
engineering features would respond should they encounter a hostile envirorunenl This 
environment might result from the nearby detonation of a nuclear ABM sent by the targeted 
country or from close detonation of warheads from a U.S. missile in a MIRVed type of 
deployment. The hostile environment might be encountered at high altitude or near the target. 

In this type of NTS test, the sponsoring agency specified what type and level of radiation 
was required for their experiments. Participating agencies could also specify what exposure 
would be most useful in their experiments. 

Many of the vulnerability tests were sponsored by the Department of Defense/Defense 
Atomic Support Agency (DOD/DASA). These tests usually had, as noted in Chapter I, double 
names. Some were sponsored by a weapon laboratory. The sponsoring agency's project 
managers decided (based on what they wanted in terms of radiation output) on a suitable device. 
The laboratory (Los Alamos or Livermore) that had designed this device was then asked to 
provide the device and to assume responsibility for emplacement and detonation of the device. 
In general, this device was usually a design that had already undergone a previous test(s) where 
the output radiation had already been determined. If a tested device were not available, a 
preliminary test to determine specific output might take place at NTS. In addition to supplying 
and detonating the device, the scientists at the specified laboratory were also responsible for the 
device diagnostics. In addition, certain diagnostics. for example seismic yield. were done on a 
routine basis by outside agencies. 

Once the nuclear device with its known output had been specified, suitable stations at 
various distances from the device were set up in the facility in which the experiment was to take 
place. (Because of the layout required, vulnerability tests were usually done in tunnels at NTS.) 
The necessary shielding was installed. Instruments to measure the flux of the radiation falling on 

· the samples to be tested were designed, built, and installed. The pieces of equipment or samples 
for which exposure data were desired were inserted ai the specified locations. Special closure 
assemblies. used to close off the affected region and in theory, prevent bomb debris from 
spreading into the main tunne1/environment. were designed and installed. 

The test configuration with its tunnels. test stations. access holes. and other reouired 

facilities could be ex~ly co!W2lex., _ _ ----~------~-
(b)(3) 'Tlie zero room housed the detonated device. firing stand, firing and di~os~.-

·~JPll)eDt, and fronlicod doswes. (b)C3) 

)\iiOffier line of slight extended from the zero room into an alcove 
designated "M." The line of sight for the major experimental areas was constructed in a main 
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drift 925 ft in length. A further 30-foot exten~!91l~onsisting ot~ arcb®. tunnel housed alcove L. 
As shown in Figure IV 4, several shafts were used to access the various areas.333 

John Hopkins, former Test-Division leader, has commented that each layout for a 
vulnerability test was different. However, all were maior efforts in terms of construction and 
in~tmment.at.iarf'.' 

(b)(3) 
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~ 
_ b_._ Test List 

(b)(3) 

1he test layout was designed with three experimental stations in the exposure pipe. 
An aluminum flux screen was used to cut off. at these stations. x-rays below 10 k.eV. The latter 
two stations also included the use of a polyethylene filter to further reduce the flux. 

Not only were the various engineering/test groups at Los Alamos responsible for providing 
the nuclear device and diagnostics. but personnel from J-14 and W-7 along with personnel from 
EG&G were also responsible for x-ray effects measurements. 337 

LA-14066-H 

(b)(3) 
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(b)(3) 

--xs noted in Table IV-i, the LOs Alamos exposure experiments mat wout&be'11.iCiitost 
relevant to the ~J~_program were the_ detonator e;pei:iment~--

(b)(3) 
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(b)(3) 

In another LOs Alatnos expednienta:l set-up, "1•-lnch::diameret cyhndCrs, made up of diskS of 
various materials with different thickness layers, were exposed. It was reported that the data 
obtained in this experiment would allow for the determination of damage thresholds. Another 
experiment was designed to investigate the thermal limits in various material interfaces. These 
interfaces included various cross sections of radiation case materials, high-Z loaded plastics, and 
cylinders of HE. . 
· A listing and description of additional experiments is available in the cited references.347 

· Just after the test had been completed, the GMX engineers reported that good data had been 
obtained; however, the temperatures had been lower than expected.348 · 

(b)(3) 

A, Subject: "Final Report of LASL Data from Experimen~ 
) (April 21, 1969), 19 pp., A99-019, 265-13. "Program Status 
mber 1968, Part 2 of Two," Los Alamos Scientific Laboratory 

347John H. McQueen to Cdr. D. D. Swift, TC/D 
Aboard the Hudson SeaJ Event," J-00 Tech (S 
Weapons Research and Development, July - Sep 
report DIR-2142 (SRO) (no date), pp. 25-26. 
348"Group GMX-3 Progress Report, September 1 through October 15, 1968," GMX-3-7455 (SRO) (no date), p. 15, 
A86-016, 32-10. "W-Division Quarterly Status R ort, July 1, 1968 through September 30, 1968, Part 2 of Two," 
W-2145 (SRO) (October IS, 1968), pp. 41-42, A 6-016, 242-7. 
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IV-74 



The results from the material experiments were noted to have been generally successful. 
Addition.al inf'Qnnation is available in the cited reference?fi1 

(b)(3) 
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(b)(3) 

moodition to the LASL experiments. nlans were made for the extensive use of the test .. I() 
facility by other organizatioqsl 

(b)(3) 

Preparations for the test began af Los Alamos almost two years b~~~~~J~st ~Q!l.14 
actually take place. 

(b)(3) 
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394''W-Division Quarterly Status Report. April I, 1970 through June 30, 1970," W-2264 (SRD) (July 15, 1970). 
pp. l?~A86--0J 6, 242 137" 
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(b)(3) 

""'DGring the summer of 1971, the LOS Alamos group began working on their own setup for a 
full vehicle experiment 

(b){3) 

Iri the spring of 1972 the engineers completed output calculations in order to verify the time 
history of the flux out of the exposed device and the exposure level at the 1,900-ft. station.

430 

(b){3) 

Before the test, the LOs Alamos field test groups had installed a trailer containing sufficient 
equipment to support approximately seventy channels of measurement instrumentation. After the 
test, it was reported that all the LASL instrumentation bad recorded data.

432 

(b)(3) 

'"""Leslie M. Redman and Cecil C. Carnes, "Quarterly Status Report on Weapons Research and Development (U), 
for the Period Ending March 31, 1972," Los Alamos Scientific Laboratory report LA-4965-PR (SRD) (June 1972). 

_:...J1, 71. 

(b}(3) 

432Luella M. Button, "Quarterly Summary of Field Testing and Instrumentation Development (U), for the Period 
Ending September 30, l972," Los Alamos Laboratory report LA-5082-PR (SRD) (October 1972), p. 8. 
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-- In the summer of 1970. the Los Alamos engineers in oMX:..38.Dd GMX-7 began outlining 

plans for future exposure experiments. These included a bot x-ray effects test.4~_8 ____ _ 

(b)(3) 

~111'Group GMX-3 Progress Report (U), iuly 16 through August 15, 1970," GMX-3-9023 (SRD) (no date). p. 17, 

A86-0I6 •. 33-16 --

(b)(3) 
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~ 
In the spring of 1973, the Los Alamos groups installed their exI:riments in the nwnber-2 

test chamber and completed the installation of all diagnostic cables. 5 A 32--channel multiplex 
system was designed and built to collect 30 channels of thermocouple data.446 

• 

After the detonation of the device, the multiplex unit collecting data from the thermocouples 
operated until the experimental wiring was destroyed after 100 milliseconds. The thermocouple 
data indicated that the temperatures measured at the outer surface of the HE had been higher than 
predicted. Nevertheless, a PBX 9501. pellet embedded in the mock HE system showed no 
evidence of decomposition.447 (Later, it was reported that perhaps the actual temperatures had 
~n lower than those measured.448

) . ------------:-~ 

(b)(3) 

44
5Luella M. Button, "Quarterly Summary of Field Testing and Insuumentation Development (U), for·the Period 

Ending March 31, 1973," Los Atamos Scientific Laboratory report LA-5268-PR (SRD) (May 1973), p. 1. 
~uella M. Button, "Quarter Summary of Field Testing and Insuumentation Development (U), for the Period 

. Bnding June 30, 1973," Los Alamos Scientific report LA-5350-PR (SRD)(July 1973). p. I. 
447

''Group WX-3 Progress Report (U), July 16 through August 15, 1973," WX-3-73-439 (SRD) (no date), p. 4, 
A86-016, 275-7. 
44B..oroup WX-3 Progress Report (U), September 16 through October 15, 1973," WX-3-73-539 (SRD) (no date), 

.---..'lfl 4 6. A86-016, 275-9. . 
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3. Calculations 
The relevant literature of the late 1960s and early 1970s time period indicates that a very 

active program was carried on at Los Alamos to calculate the effects of x.-rays and neutrons on 
the Los Alamos weapon designs. These calculations were then compared with the experimental 
results obtained in the NTS wlnerability tests. 

It was reported that the most useful way of ex.pressing the neutron vulnerability of a nuclear 
weapon was through use of an "F-number." These were customarily expressed in terms of the 
average number of reactions per kg of material per unit neutron fluence on the exterior of the 
carrying vehicle. The literature of the period extensively reports on the calculations of 
F-numbers. 

(b)(3) 

(b)(3) 
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CHAPTER V. WEAPON PROGRAMS AND CHANGES IN THE STOCKPILE: 
1965-MA Y 1973 

A. Phase 3 Programs at Los Alamos 

1. Assignments 

a. Phase 3 Programs Entering the Stockpile 
During the period 1965-May 1973, the Los Alamos Scientific Laboratory weapon 

development and design group members were responsible for several Phase 3 weapon programs. 
[The Phase sequence for weapon programs is noted in Chapter I.] For those weapons that entered 
the stockpile, the specific weapon program, the date of the Phase 3 award~ and the date of the 
attainment of Phase 6 are as follows: 1 

Weapon Program Phase3 Phase6 

B61 ModO June 1963 January 1967 

861Mod1 February 1969 

861 Mod2 August 1971 June 1975 

B61 Mod3 March 1972 October 1979 

W66* Ja.a:uary 1968 October 1914 

W69 January 1967 February 1972 

W72 May 1969 September 1970 
* Never deployed to the fiekl2 

b. Canceled Phase 3 Assignments 
In addition to those weapon programs assigned to Los Alamos that were in or went into 

Phase 3 during the 1965 to 1973 period and entered the stockpile, several Phase 3 programs were 
assigned to Los Alamos but were later canceled. These were the XW64, XW67, XW73, and 
XW74.3.--

c. Discussion 
The Phase 3 weapon programs under development at Los Alamos from 1965 through May 

1973 will be discussed in the following sections. Each section will cover a specific weapon. 

1"FY 1994 Annual Weapons Program Report," DOE Albuquerque Operations Office repon (SRD) (October 1, 
1994),pp.25-26,301,309,326. . 
:z.'FY 1994 Annual Weapons Program Report," DOE Albuquerque Operations Office report (SRD) (October l, 
1994), p. 301. 
3BettY. L. Perkins, "Why Nougat? (U)," Los Alamos National Laboratory report LA-12950.H (SRD) (November 1, 
1995), p. A-3. 
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~ 
2. Weapon Programs 

a. Beil 
. While the Phase 3 assignment for the B61 Mod O was received by the Los Alamos 

Scientific Laboratory in 1963, the Los Alamos weapon groups were going to find that they 
would have an extended development program for this weapon. The B61 would go through 
many models and deployment objectives over a period of many years. Several Mods of this 
bomb, in modified designs from the ones that were first developed, are still in the U.S. nuclear 
weanon stockoiJe. 

(b)(3) 

'The B61 Mod 0, 2. and 5 bombs 
·woUia be carried by U.S. Navy A-6E and F/A-18A/CJD aircraft. These bombs would also be 
carried by U.S. Air Force F-16 A/B/C/D and F-111 DIFJF aircraft. The later Mod 3, 4. and 10 
variations would be carried by U .S-. Air Force F-16 A/B/C/D and F-111 DIFJF aircraft as well as 
Fl 17-A aircraft. The Mod 3, 4, and 10 bombs would also be carried on NATO F-16 A/B aircraft 
and on Toma:do ai_rcraft. A recent version (Mod 7) is carrie<.ton the Air Force B-2A and B52-H. . 
As the different Mods were introduced into the stockpile, many additional safety features would •· 
be included. The early Mod 0-Mod 2 designs discussed in this section have been retired from the\ 
stockpile or converted.

4 
· -·-·----···· .. ----- · . 1 

(b)(3) 

The B61 Mod 0 and Mod 1 weighed 715 lb and had a diameter of 13.3 inches and a length 
of 141.6 inches. The B61Mod0 first entered the stockpile in January 1})671 

(b)(3) 

4"FY 1994 Annual Weapons Program Report," DOE Albuquerque Operations Office report (SRO) (October l, 
1994), pp. 25. 29. 
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Heeause most of the devempment 
work on the Mod JS occurred after the award of the XW76's Phase 3, the history ofthis effort 
again will not be ihcluded in this section. 
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lIOW'elier, there were numerous-production problems in these early units. On April 26, 1967, 
USAEC area manager, L. P. Oise, sent a TWX to Bradbury and to J. A. Hornbeck. president!?f 
Sandia Corporation. He also sent a copy to OMA Director, D. L. Crowson. Gise stated, 
''The Mk 61 bomb program a~ this point in time (seven months after Pha8e 5 FPU [First 
Production Unit] and four months after FPU/WR) has not yet attained any semblance of a 
production item, and it is substantially behind both WR and 'Type' UU schedules." Oise noted, 
"In view of this support material status, I can only conclude that we have not yet attained a 
consistently producible design." Gise reported that selected aspects of the nuclear system were 
under review. Gise then stated, ''Towards this end, and subject to your cominents, I intend to 
propose to DMA [Division of Military Application] that Mk 61 final assembly be immediately 
suspended." Gise noted that resumption of the final assembly operations would be contingent 
upon clearing up the major design/production problems. But he added, "I would hope that you 
would not interpret this stop production proposal as an invitation to initiate major redesign of all 
the troublesome components, but rather limit design or production chanfes to those definitely 
nf'..C.P.Sjl;Rrv to malrP. thP. M::irlr nl nmih1r.ihlr. nn ::I nrnrlnr.nnn linP. hi:t~Jjl; "3 -

(b)(3) 

J 'USAEC L. P. Gise, Albuquerque, N.Nt' tu RUW I HRA/N.6. "Bradbury; Dfi.LASL, Los Alamos, N.M.; 
ZBN/1. A. Hornbeck, Pres •• Sandia Coro .. Albuq., N.M. (SRD) (Aoril 26. 1967). 3 oo .. A9!1..019. 214-6. 
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----:In the late 196_()s there was increasing concern over the satety and security of nuclear 
weaoons; 

(b)(3) 

~ously noted, atter piOductton of Uie MOd 0 and MOd 1, other Mods of the B61 were 
planned. At the January 14, 1972,, meeting of the TX Committee it was reported that when the 
B6 I went .. back into production the next time," there might be problems because some of the 
hardware companies had gone out of busine~ or did not want the AEC contracts, 

(b)(3) 
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b. XW64 
In May 1964, the Military Characteristics for nuclear warheads for the Lance Missile 

system were issued. This missile was to be a surface-to-surface missile for use by the Army. 
Both Los Alamos and Livermore submitted proposals for this warhead. As it would turn out, 
both Laboratories would initially receive the authorization to proceed. The XW64 was the 
nomenclature given to the Los Alamos design; XW63 was the nomenclature given to the 
Livermore design. 

Los Alamos received the authorization to oroceed with the develooment of the XW64 on 
lnlv 20 19§J.> (b)(3) 

fn'>wevet, me imam aumonzauon was soon.withdrawn. Attempts were made by the 
t:os-:roamos management in 1966 to have the program reactivated.77 But neither the XW63 nor 
the XW64 was ever produced. 

The final warhead, that provided a nuclear capability for the Army's surface-launched 
guided missile (MGM-52C) known as Lance, was the W70. The Phase 3 assil.mment for the W70 
warhead was civen to Livermore in Aoril 1969 

(b)(3) 

c. W66 
The W66 was a two-stage thermonuclear warhead designed for use on the Sprint missile. 

This missile was a short-range, low-altitude, quick reaction intercept missile. Therefore, the 
missile had high launching and maneuvering acc<?l~.@liQ~§_l:!-D~L~yery short reaction time 
between launchin2 and the f11uu? of the. warhead. 

(b)(3) 

·1]ie :)pnnt Ollss1le/warhead was part of the Safeguard weapon system. 
The AEC laboratories originally received the Phase 3 authorization for the develol)lllCnt o.f.. 

the warhead for the Sprint missile system in September 1965. · 

(b)(3) 

77N. il Dr&dbury, LOS Atam0s-Scientific Lab., ~os, N.M. to Brig. Ge~. Delmar L. Crows~n, DMA, USAEC, 
Wash., D. C., DIR-2017 (CRD) (Feb.ruanL.14. 1966). o. l. A99-019. 217-7. 
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(b)(3) 

The reqwrea engineering and environmental test program was compieted. I ne mawtngs ov 
the weaponized design were released. 

The Laboratory's final quarter report for 1972 states, "The SLA-LASL Interim 
Development Report for the W66 is complete, and will be reviewed by the Design Review and 
Acceptance Group next quarter. We drafted production specifications for the W66 primary 
assembly and reviewed them with personnel from the Burlington ABC Plant" It was reported 
that time had been spent at Uendix. Kansas Citv. incomoratinsr imnmved onerations to inCTP.Rse .1 
the oua1itv of the W66 tiles. 

(b)(3) 

The Wbb entered the stociqnJe m Uctober I~l/4. However, it was never deployed to the 
field. All units were retired in August 1986.122 

d. XW67 
The XW67 was originally designated as the warlJead for the Mk 17 RV to be used on the 

Minuteman !J and Poseigon !d,i (b)(3) 

IThe warliid, given to Los AJamos. went mto Phase J m t.tle spnng of l %6. 
The first production unit wais scheduled for October 1968. The Military Characters were 
approved on June 28, 1966.123 c 

(b)(3) 

122.'FY 1994 Annual Weapons Pie~gtain Report," DOE AJbuquerque QPerations Office report (SRD) (October l, 
1994), pp. 299-301. 
123

"LASL Program for Fiscal Years 1968-1969," Los AJamos Scientific Laboratory report DIR-2081 (SRD) 
(May 24, 1967), p. 17. R. G • .Shreffler to Distribution, Subject: "LASLXW-67 Program." AW-1225 (SRD) (July 12, 
1966), 10 pp., A99-019, 227-2. Brigadier General Delmar L. Crowson, Director of Military Application to L P. 
Oise, Manager AJbuquerque Operations, Subject: "Mk-17 Military Characteristics," (SRD) (July 14, 1966), 1 p., 
A9~-019, 227-2. 
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The W-Division quarterly status report for January 1 throueh March 31. 1967. indicated that 
the .Wt 8';&~eim for the XW67 w.a;tb.alil was in the design ph~ 

(b){3) 

The W-Division quarterly report for January through March 1967 reported that 
enviroillIJ~ntal tests \'IC~ being pl~ (b)(3) 

· llt was noted that the aevelopment of the XW 67 was felt to be 
... ;:;m SChedule?ZK 

The W-Division quarterly report for April 1 through June 30, 1967, notes that development 
work was continuing. Extensive structural analysis on the design was being performed. 

129 
During. 

the summer of 1967, the engineers found that the XW67 prototype would need to be 
reengineered; the proposed design did not meet the load requirements. 

(b)(3) 

i:ar.'W-Division Quarterly Status Report. January 1, through March 31, 1967, Part 2 of Two," W-2020 (SRD) 
(April 14, 1967),pp.15, 28-30,A86-016,242-1. 
1211.'W-Division Quarterly Status Report. April l, 1967 through June 30, 1967, Part 2 of Two," W-2035 (SRD) 
(July 17, 1967), pp. 2-3, 23, A86-016, 242-2. 
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(b)(3) 

Highball was to have been the full-scale test. 133 However. it neveriOOk: place. A TWX fu;m 
the ABC dated December 18. 1967 stated. "The W67 program is hereby cancelled. Please 
terminate all effort on this program.''134 

The W-Division status report for October 1, 1967, through December 31, 1967, also states 
that the Mk 17 reentry vehicle system/Mk 67 warhead had been canceled. It was noted, 
.. Probably most of the instrumentation can be utilized in other operations, but the majority of the 
warhead is to be scrapped."135 

Harold Agnew, in a 1972 letter to Camm, summarized the reasons for the cancellation of 
the XW67. He noted, .. Both the Air Force (Minuteman) and the Navy (Poseidon) became more 
and more concerned about the ABM defenses that the Soviets might be deploying in the future, 
and they both feared that a single RB [re-entry body J might be vulnerable to these defenses, 
whereas they felt that a cluster of smaller RB's (MIR.V's) could defeat them. At the same time, 
both services decided that they could not afford to support two programs. This coupled with fears 
concerning first strike capability implications caused the Mk l 7/W67 to be cancelled in 
December, 1967."136 

(b)(3) 

1~LA.:Si:Program forFtseal Years 1968-1969," DIR~2081 (SRDJ (May 191'7), p.17. 
13-\JSAEC, w. Lee Haneook:, Albuquerque, N.M. to RUWTHRA/N. E. Bradbury, LASL, Los Alamos, N.M. (SRO) 
(December 18, 1967), 1p.,A99-109,217-14. 
'""W-Division Quarterly Status Repon. October 1, 1967 through December 31, 1967, Part 2 of Two,'' W-2084 
(SRO) (January 15, 1968), p. 23, A86-016, 242-4. 
1~. M. Agnew to Major General Frank A. Camm. DIR-2292 (SRO) (August 10, 1972), p. 4, B 11, Drawer 56, 
Folder 1 of 4. 
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J!· W69 

(b)(3) 

warhead entered the stockpile in 1972 (b)(3) 

-- The W-Division quarterly status reportfor January 1 through March 31, 1967, indfoates that 
the XW69 warhead was now in Phase 3. By March. a preliminary design had been released for 
warhead development schedulin2. {b){3) 

---nie next quarterly report from W-Di:v1s10n (April 1. 1967 tbroui;h June 30, 1967) indicates 
that the._q,evelopment effort on the XW69 was £.Qntinuil)~! 

(b){3) 
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(b)(3) 

The status report for weapons research for April-June 1968 indicates that a mockup 
assembly for the first flight test had been sent to Sandia. Other assemblies had been sent to 
Sandia for various engineering and environmental tests. When several tests had indicated some 
problems. engineering modifications had been made. The forward case design had been 
released. 146 · 

(b)(3) 

~, .. ,,.Program StaWS-W-eaJ)ons Research and Development April-June 1968, Pan 2 of Two," Los Alamos Scientific 
LaboratorvreoortDIR2133(SRD)(nodate). o.14~ .. ---····- ... ···-··--- ----·-
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In the early part of 1969, the steel case cover for the W69 was reengineered to provide a 
more robust design.158 Engineering tests continued. During 1970, in the program to develop the 
forward support system, environmental covers were tested. Additional testing to better · 
understand the fatigue characteristics was recommended.1s9 

In 1971, engineering development work continued. During the first quarter of 1971, 
assembly procedures, drawings, and inspection documents were reviewed. It was reported that 
no difficulties were anticipated in meeting the Phase 5 date. A meeting to discuss W69 
preproduction activities was held at SLA on February 2, 1971. Personnel from the Burlin~on 
and Pantex Aa.CJ!l.apts, ABC-ALO, ALA, and LASL participated. 16f 

(b)(3) 

Long.term storage tests-were als0 recommended.161 

During the summer of 1971, final preparations for Phase 5 continued.162 The Laboratory's 
third.quarter report indicates that LASL personnel had visited the Burlington Plant to observe the 
assembly of the first production unit. Although there bad been a variety of typical start-up 
problems, these were in the process of solution.163 The Laboratory's fourth quarter report notes 
that there continued to be small assembly problems at Burlington that were being solved. 
The LASL representatives had observed disassembly and reassembly of a Type 5 warhead at 
Pantex.164 

· 

. Phase 6 was achieved in Februarv 1972. 1~ 

(b)(3) 

-..... After the Phase 6-statiis of the W69 was achieved, there continued to be activities related to 
this weapon. Several of these will be noted in the following paragraphs. 

158"W-Division Quarterly Status Report, January 1, 1969 through March 31, 1969, Part 2 of Two," W-2193 (SRO) 
(April 15, 1969), p. 27, A86-016, 242-9. 
159"W-Division Quarterly Status Report, October l, 1970 through December 31, 1970," W-2301 (SRO) (January 15, 
1971), p. 71, A86-016, 242-15. 
1110''W-Division Quarterly Status Report, January 1, 1971 through March 31, 1971," W-2318 (SRO) (April 15, 
1971), p. 18, A86-016, 242-16 ... Quarterly Status Report on Weapons Research and Development for the Period 
Ending March 31, 1971 (U)," Los AJamos Scientific Laboratory report LA-4680-MS (SRO) (May 1971), p. 37. 
161

''Quarterly Status Report on Weapons Research and Development for the Period Ending June 30, 1971 (U)," 
Los Alamos Scientific Laboratory report LA-4732-MS (SRO) (August 1971), p. 40. 
162.'W-Division Quarterly Status Report, July 1, 1971 through September 30, 1971," W-2343 (SRO) (October 15, 
1971), p. 62, A86-016, 242-18. 
163.'Quarterly Status Report on Weapons Research and Development for the Period Ending September 30, 1971 
(U)," Los Alamos Scientific Laboratory report LA-4820..PR (SRO) (December 1971 ), pp. 62-63. 
1
64.'Quarterly Status Report on Weapons Research and Development for the Period Ending September 30, 1971 

(U)," Los Alamos Scientific Laboratory report LA-4880..PR (SRO) (March 1972), p. 42. 
16'.'FY 1994 Annual Weapons Program Report," DOE Albuquerque Operations Office report (SRO) (October I, 
1994), p. 300. 
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f. W72 
The W72 was a modified W54 designed for use in the Walleye missile. The Walleye missile 

was an air-to-surface, TV-guided glide bomb.175 It was developed for use on Air Force F-40 
aircraft. 176 

The Phase 3 assignment was made in May 1969. The Laboratory's program status report for 
April-June 1969 notes that the BA72 program to develop a nuclear warhead for the Walleye 
using W54 nuclear systems was to be mainly a Sandia activity4 

(b)(3) 

tJie lot showing-' 
the ~ormance was chosen R>r use m the Walleye's warhead. Other tests related to the 
W72 development took place at Sandia and at Burlington.178 

Phase 6 for the W72 was achieved in September 1970. May 1971 was the scheduled Initial 
Operational Capability date. 179 All units had been retired by September 1979. 180 

The LASL weapons quarterly for the third quarter of 1972 suggested that a convett.ible 
capsule design that allowed for conversion from a conventional HE to a nuclear warhead might 
be used in the extended-range Walleye.181 This suggestion was never implemented. 

(b)(3) 

, +'l5nt>f0gram Status Weapons Research and Development July- September 1969 (U)," Los Alamos Scientific 
Laboratory report DJR-2187 (SRD) (no date), p. 61. 
176"FY 1994 Annual Weapons Program Report." DOE Albuquerque Operations Office_ ~rtJS.llJ)) (October 1, 
1994). n. '.-\25. 

(b)(3) 

-m.'Program Status Weapons Research and Development July- September 1969 (U)," Los Alamos Scientific 
Laboratory report DIR-2187 (SRD)(no date), p. 61. 
179"Weapons Program Study and Development Report," Headquarters Field command Defense Atomic Support 
Agency, Sandia Base, Albuquerque, New Mexico report FC10700038 (SRD) (October 1, 1970), p. 2S. 
iso.,FY 1994 Annual Weapons Program Report." DOE Albuquerque Operations Office report (SRD) (October 1, 
1994), p. 326. 
181Leslie M. Redman, Cecil C. Carnes, Jr., "LASL Weapons Quarterly for the Period Ending September 30, 1972 
(U}," Los Alamos Scientific LaboratoryreportLA-5139-PR (SRD) (January 1973), p. 72. 
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g. XW73 
The.Condor was a proposed Navy missile. It was to be a TV-guidecl • .r.~:k.e.!-powered, air-to-:. 

surface missile. The warhead for this missile was desi1mated the BA73. Initial.Iv. two versions of 
the warhead were to be orovided. 

(b)(3) 

tnie iiiftiaI plans for the warhead were to use a shghtly moaffied W69. •,a.: 

Tlie Condor Development Authorization notice for the nuclear warhead section is dated 
July 15, 1969.183 However, Giller, in a November 24, 1969, TWX to the Laboratory, noted that 
the Initial Operational Capability (IOC) date for the Condor warhead had been delayed. 
The Laboratory was instructed to study all the possible alternatives in the design and 

. development of nuclear systems for the Condor~.1_84 ______ _ 

(b)(3) 

-A lettercrated luiy 13, 19 /0, to the Cillifrtnan of rhe AEC fiom the OO'lt8tl:l (Ditector.-
Defense Research & Engineering) states, "Recent program reviews liave resulted in a decision to 
delay a commitment to production of the Condor missile system until the completion of system 
engineering development and operational evaluation. This action will also delay the Navy 
support for the nuclear warhead development program until approximately September 1972 
when further Condor program decisions can be expected." The letter also notes, .. It may be 
prudent for the AEC to stop all nuclear Condor development activity until a Navy commitment 
to production is made." However. it did appear that some developmental activities mi~t have to 
con1i.oue if the Condor warhead_were....to..become ooerational as earlv as Januarv 1975. 87 

(b)(3) 

1112"Program Status Weapons Research and Development July-September 1969 (U)," Los Alamos Scientific 
Laboratory report DIR-2187 (SRO) (no date), p. 61. "W-Division Quarterly Status Report, July 1, 1969 through 
September 30, 1969," W-2217 (SRD)(October IS, 1969), p. 21, A86-016, 242-11. 
18ltt. C. Donnelly, Manager, Albuquerque Operations Office, ABC to N. E. Bradbury, Director, I.ASL and J. A. 
Hornbeck, President SLA, Subject: "Condor Development Authorization," (CRD) (July 15, 1969), 2 pp., A99-019, 
198-11. 
1s.tilSAEC, Edward Gm.er, Wash., D.C 10 USABC, H. C. DooneJJy (SRD) (November 24, J969), 3 pp., A99..0J9, 

3.J&1L 

(b)(3) 

~SAEC, Edward B. Giller: Wash., D.C. to AN3~US.AEC, H:C. Donnelly, Albuquerque, N.M. et. al., (CRD) 
(JulY . .31 • .19701.2 DD, AQ9-019...39 . .-7. --------·-·-·-· · 
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~ 
The AEC and the Navy then apparently decided to suspend specific warhead development 

until the Condor missile was farther along in its development. It was felt that not to do so might 
result in a "less than optimum nuclear warhead" to interface with the missile. In October 1970, it 
was reported that the W73 was in a suspended Phase 3. Future development efforts were 
unc~89 

(b)(3) 

1811"Weapons Program Study and Development Report," Headquarters Field Command, Defense Atomic Support 
As!:encv. Sandia Base, Albuaueraue. New MexicoreoortFC10700038 (SRD) (October 1.1970). o. 26. __ _ 

(b)(3) 
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The Advanced Planning Document for the W73 was issued in October 1971. 

(b)(3) 

'l'he thfrd quarter report for 1972 from the Laboratory states, "The insertable-capsule (IC) 
concept has recently interested the AEC and DoD for several convertible warhead applications. 
The convertible WH uses a conventional HE warhead, which, if necessary can be converted to a 
nuclear warhead by inserting a fiSsionable core .... Some of the more interesting ·applications are 
for Harpoon, the Modular Guided Glide Bomb, Condor, the Mk 48 and Mk 46 torpedoes, and the 
Mk 84 bomb." It was also noted, "LASL is working on a proposed program to field a nuclear test 
of a device representative of the IC, convertible-warhead concept before June 30, 1973."

196 

· Despite the initial warhe~ development program discussed briefly in the previous 
paragraphs, the warhead was never produced. 

h. XW74 
The XW74 \Vas an Army-Navy-proposed 155-mm projecliJe. The project was canceled in 

June 1973 at the end of the Phase 3, which had been awarded to Los Alamos. 
The Laboratory status report for weapons for the period January-March 1969 notes that a 

Phase 2 feasibility study for a :iew 155-mm nuclear round forJ:he..Annv was nearing r.omnJetion 
Two de.~hms had heen nroooSl.".rl. 

(b)(3) 

(b)(3) 

1~lie M. Redman ana teCil C. c8rnes, Jr., •'QUarterly Status Report onWeapons Research and Development for 
the Period Ending September 30, 1972 (U)," Los Alamos Scientific Laboraiory report LA-5130.PR (SRD) 
(January 1973), p.72. __ _ 

(b)(3) 
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(b)(3) 

The LabOratory's status report for that period gives detailed1Dfomuii1on on the 
'1:natedat problems that would have to be solved should the design be a successful one.199

- ./--

The Phase 3 for the W74 warhead was initiated on October 28, 1969. 200 The Laboratory was 
assigned engineering development IeSQOnsibility on February 24 .. l 970. 201 

The Laboratory status report for January-March 1970 reports, "Authorization to proceed 
with a Phase 3 development program for a 155-mm AFAP [Artillery Fired Atomic Projectile] 
was received from DMA on February 24. The list of approved Military Characteristics and the 
Anny Stockpile to Target Sequence were received in earJy March. The Annv nomenclature for 
the AFAP is XM-517. AEC nomenclature for the nuclear warhead is W74; 

(b)(3) 

-1'beJanuary I througfi Maten 31, t9m, W-DiVis1on repo_!!: indicates that engmeering design,. 
, and field \e'i;\ effom were continuing fm: this projeq:: 

(b)(3) 

-·- During the spring of 1970, dCSign and procura1ren:lol'Components for the local 
hydrodynamic shots 'f.vas reported as proceeding on schedule. Special high-pressure materials 
were undergoing deyelopment. 204 

Durinf? the SUnlmer of 1970 various specific pit desiJUlS were studied for USC in the XW74.· 

{b){3) 

'A structural test plan was outlined. Stress analysis was beiiijfperrormm usiilg the 

(b){3) 

. ~tatus Weapons Research and Development October- December 1969 (U)," Los Alamos Scientific 
Laboratory report DIR-2195 (SRO) (no date), p. 65. 
200.'Nuclear Technology and Analysis Report (U)," Field Command Defense Nuclear Agency, Kirtland Air Force 
Base, New Mexico 87115 report HQDNA-185M, (SRO) (August 1, 1972), p. 32, Bl 1, Drawer 57, Folder I of2. 
201USAEC, Edward B. Giller, Wash .• D.C. to Cl3, N. E. Bradbury, LASL. Los Alamos, N.M., BW3, M. M. May, 
LRL. Livermore. Calif. <CRDl <Februarv 24. 1970). l o .. A99-019. 198-12. .. , 

{b)(3) 

~W-Division Quartei:iy Status Report, April 1, 1970 through June 30, 1970," W-2264 (SRO) (July 15, 1970), 
p. 40, A86-016, 242-13. 

(b)(3) 
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(b)(3) . 

_.,tuillg the first quarter of 1971 engineering design work continued. The status report from 
W-Division for January I to March 31. 1971 notes that the examination of alternate case 

materials was continu~ (b)(3) 

TueLaboratory s status report enamg March 19·11 indicates that two 
~relevant to nonviolent disablement had been investigated theoretically. The report alS<> 
notes, "The ABC production schedule for the W74 has slipped because of funding problems .. 
The date of the Phase 5 is now December 1974 and for the Phase 6 is March 1975. "209 

The Laboratory's status report ending June 1971 reports that weapon denial schemes were 
continuing to~ investigated. 

(b)(3) 

AT
1•W:.oivision Quanerly Status Report, January 1, 1971 thfuiigh March 31, 1971," W-2318 (SRD) (April lS, 

, 1971). oo. 1~20,..A86-()16, 242-16 -··~··-····· 

(b)(3) 

""""Quarterly StafiiS'Report on Weapons Research and Development fox the Period Ending M;irch 31, 1971 (U).'' 

Los Alamos Scientific I,.aboratory reJ?Ot! ~A-468()..MS (SRO) (May 1971), pp. 38-39. -· 

(b)(3) 
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(b)(3) 

,., __ ,__ ···-----.,.--~-~-~ 

Engineerin~ desi~ and test activities had also continued durinSt the summer. 

(b)(3) 

Iri &ii'ly Novenmet tire d&uiirikrieine&ins:!teanis-had 
'"oegun 11ie next iteration towards pi'oducing a weaponized device. 

(b)(3) 

.._LA-14066-H ----- - ·v~ 
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(b}(3) 

fiieMOdei 12 is discussed 10 the cited ~fe~ 
Many new materials were also developed for the W74's Model 12, including PBX 9501 and 

various alloys. Additional information is available in the cited reference.~ 

(b)(3} 

(Additional 
Trito:matioi'on~veIOPmentortfiTsexprOsfve_i_s_repo--rted--in_C_b-apte_r_,IV~."""!As-previously 

re~rted .. the W76 warhead would use PBX 9~01 in tbeJ?rimary's HE system.) 

(b)(3) 

221R. C~nada to WPRC, Subject: "Notes from Man:h 2, 1972, WPRC Meeting," (SRD) (March 14, 1972), pp. 1-2, 

B 11, Drawer 53, Folder 1 of 2. 
122..weapons Working Group, Minutes of the 243n1 Meeting," WWG-243 (SRD) (August 23, 1972), pp. 8-13, Bll, 

.J2!!.wer 53, Fo)der 1 of 2 

(b}(3) 
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(b)(3) 

However, these tests were very useful in guidilig the 
--DID:hrn Bf thfl XW74:"" 

(b)(3) 

~. K. Osbo~ and M. T. Thieme, "Theoretical Design of Implosion Weapon$, 19S9-1980(uj," Defense Research 
Review. UCRLb388().4-2 <SBD) <Juw 19921. o. 72. 

(b)(3) 
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(b)(3) 

( The qudtion of what 
1.:.. was the most suitable design to use ID Jr:i!:_rev1sed" XW74 was discussed during the 

September 25, 1972, WLPC meetingJ 

(b)(3) 

"I he device is shown In Figure v'.4. Ad(litionat iiifonnauon is available ID the ciied 

(b)(3) 
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references.2" 

(b)(3). 

: Howevei, cne truual nnng tests had been tairly conservative as to the 
structural design. and therefore it was not known what the exact modifications would have to 
be.242 

(b)(3) 

242"Military Applications Planning Committee, Minutes of the 17th Meeting, December 15, 1972." TDW-48 (SRD) 
(December 15, 1972), p. I, B 11, Drawer 53, Folder 1 of 2. 
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(b)(3) 

It was to be the final proof test of the W74:'"° This test never took place. 
The XW74 program was cancelled in June 1973. 

3. Conclusions Concerning the Phase 3 Program 

a. Development Proble~ 
The brief summaries of the Los Alamos Phase 3 programs reported in the previous sections 

of this chapter demonstrate that even after a Phase 3 award had been made, the development 
program did not necessarily go smoothly. There were many tests where the test results were not 
the predicted results. In several cases, a large number of tests were required before an adequate 
design was available for the stockpile. 

The Phase 3-to-stockpile sequence was not an easy. p~ctable one. 

b. Primary Considmltioos 

(b)(3) 

1t 1s not surpnsmg that the Los Alamos Laboratory during this period did not receive a 
Phase 3 assignment for a strategic missile system ~hat used MIRVed warheads. 

c. Focusof'\Vork 
The reader will also have noted. in the discussion of the Phase 3 weapon programs· at 

Los Alamos, that in the early 1970s the Phase 3 work was becoming less and less of the total 
work load. Except for the continuing work on the B61, either (1) the weapons had successfully 
gone to the stockpile or would soon go to the stockpile, or (2) the Phase 3 work had been 
terminated or .soon would be terminated 

(b)(3) 

:.i~. Heil, W·9 to WPRC Members, Subject: "FY 1973 NTS Tests," W·9·1351 (SRD) (February 23, 1972), p. 22, 
Bl 1, Drawer 51, Folder 3 of 3. 
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The completion/cancellation of the Phase 3 programs without receiving new Phase 3 
programs would have meant that a work reassignment would have been required for many 
Laboratory employees. A large number of persons were employed either directly or indirectly in 
a Phase 3 program. Not only were the primary/secondary design groups and NTS test groups 
involved, but also the field test groups, the engineering development and design groups, and the 
materials science groups. There were in addition many persons at the Laboratory who served to 
track the efforts and coordinate the work with the staffs at the weapon facilities (such as Sandia, 
Rocky Flats, Pantex, and Oak Ridge) as well as with the Military. 

d. Status Symbols 
In a sense, receiving an assignment of a Phase 3 program was a status symbol. It indicated 

that that laboratory was making a valuable contribution to maintaining for the United States a 
modem, nuclear weapon stockpile. 

This status symbol was important politically. It was also important for maintaining high 
morale among those involved in the weapons program. 

B. Advanced Development ~nd Pre-Ph&R 3 Programs 

During this 1965-early 1 'Y/3 period, in addition to Phase 3 programs assigned to 
Los Alamos, the members of the various weapon groups were also working on programs that 
were in the Phase 1 or 2 stage. The members of these groups w,ere also involved in a large 
number of advanced development projects. Many of the programs/projects were canceled before 
they reached a Phase 3 designation. However, as a historical background for the XW76 program, 
it is important to understand these programs. 

The following discussion of advanced development and pre-Ph8.se 3 programs will focus on 
projects under consideration in a particular year. [Author's note: These projects, especially those 
in advanced development, have been difficult for this author to track because the programs often 
changed names, changed objectives etc. The discussion presented in the following sections is by 
no means complete.) 

The Mk 18 and Mk 400 programs are, however, not included. These were specific precursor 
programs to the XW76: Because of their importance in the development of the XW76, they will 
be described in detail in the following chapter. The small primary development program. 
previously described in Chapter II, will also not be included. 

1. 1965 

(b)(3) 
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(b)(3} 

(b)(3) 

Thnmhelina 

(b)(3) 

Mk 17 Warhead and the Increased Penetrabilitv Pro1U11ID 

(b)(3) 

Other Applications for High-Yield Weapons 
Other applications for these high-yield types of weapon designs included use in the 

Advanced Manned Strategic Aircraft [AMSAJ, the ICBM-X, and the Poseidon warhead. N<>ne of 
' these systems had, at that time, been approved. 254 

· 

(b)(3) 

254"LAsL Program for Fiscal Years 1966-1967," DIR-1980 ~ay 25,.f905j,'p~-.w-. -
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(b)(3) 

S~rt Range Attack Missile CSR.AM) 

(b)(3) 

Improved Pershini: 

(b)(3) 

Follow-On Lance 
After the award of the Phase 3 for the Lance missile warhead (W70) to Liverm~. the 

Military requested, as a follow-on, a study of a warhead for the Lance and a warhead for aD. 
ABM that had low reouiremP.nt~ nf re~r.tnr nrrv1nl"tc: 

(b)(3) 

.L./'\. - 1 't\JOO-l1 v-sI 



d. Single.Stage Weapons 
Primary 

UN CLASSIE1IED 

(b)(3) 

i' 

(b)(3) 

SADM [Special Atomic Demolition Munition] 

e. Projectiles 
175".'mm Shell 

(b)(3) 

(b)(3) 'rbis 
rmc"Iear device was to be a close ballistic match to the conventional h1gh-exp1os1ve rouna.-- · 

8-in. Shell 

(b)(3) 

(b)(3) 
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(b)(3) 

Twolests were planned for the commg year~ / 

2. 1966 

a. 
r· _...., .--Sorint... 

(b)(3) 

The LASL yearl:f program report notes, " ... LASL-feels that considerable further time and , ..... 
work are required to understand the nuclear effects of the possible Sprint warheads sufficiently to 
make an optimum choice for the Sprint missile. Since the Sprint IOC [Initial Operational 
Capability] has been extended to October 1971. and since a warhead can be developed in three 
years, it would seem logical to use the next year to evaluate the nuclear effects in detail."268 

(b)(3) 

'It w;-;;oted, "A Ready Item of this system can be available upon 2-3 months 
'hotificatron of atmo~pheric testing.''zn 

266.'LASL Proirram for Fiscal Years 1966-1967 ." DIR-19HO <SRO) tMav 25. 1965). nn. 40-42. 

(b)(3) 

268'.'._~SL Program for-Fiscal Years 1967-19~~;' DIR-2029 (SRD~-(np i;lite), RJ>. 4_}-4=--oi6:._. -------

(b)(3) 

711
"LASL Program for Fiscal Years 1967 -1968," DIR-2029 (SR.bf (no date), p. 30. 
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(b)(3) 

Thumbelina 

(b)(3) 

Mk 17 
As previously reported, the warhead for the Mk 17 RV (XW67) went into Phase 3 dwing 

the spring of 1966. ·-

(b)(3) 

AMSA. ICBM-X 

(b)(3) 

Maneuvering Reentry Vehicle (MRV) ~ 
A study dated December 28, 1966, was released by LASL and SCSL titled "Technical Data 

Package for MRV Study." This study presented information on possible nuclear warheads and 
related design guidance for use by the USAF/BSD [Ballistic Systems Division of the Air Force 
Systems Command] and their contractors for the Maneuvering Reentry Vehicle Study Program. 
Eight options ranging in yield from a 10-kt yield to a 2-Mt yield were presented.276 

Scamoi 

(b)(3) 

:Short Kange AttacrMlss1Je IS~ 
The Los Alamos weapon groups were continuin~ durin~ this period, to consider desi~s 

suitable for use in a Short-Range Attack Missilt.1 

(b)(3) 

::."'"Technical DataPackaae for MRV Study," W·l·E-12050 (SRD) (December28.1966). 20J>P .. A99.019. 187-6. 

(b)(3) 
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It was noted that a full-scale SRAM test would be scheduled for FY 1967 if the Phase 3 
were authorized.2-,. 

(b)(3) 

Improved Pershing 
fu addition, the Laboratory weapon-development staff suggested that a warhead similar in 

design to the one developed for the SRAM might be used as the warhead in the Improved 
Pershing, a system designed to fill the propo~ Quick Reaction Alert role in Europe. 

(b)(3) 

Alternate Lance 
The U.S. Army's Lance missile was a surface-launched guided missile. It was reported that 

t.he J aboratonr was continuing: work on an alternate Lance proposal 

(b)(3) 

Halberd 

(b)(3) 

(b)(3) 

Primary 

(b}(3) 

m..LASLPro2nlm for Fiscal Years 1967-1968," DIR-2029 (SRD)(nodate), p. 32. 

(b}(3) 
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(b)(3) 

lmprove<l Small Atorrnc uemolition Munition (SADM) 

e. ProJectHa 
175.:mm and 3.;.m.: Proiectiles 

(b)(3) 

(b)(3) 

It appeared that a redesigned 8-in. shell Wlfll ttre smne·batttsGCCfiiiiacteristics as the 
conventional 8-in. shell or a rocket-assisted 8-in. shell could also be developed. 

There had been a lack of a specific interest by the Army for either the 175-mm or 8-in. shell 
projectiles. The Laboratory's yearly report noted that the Los Alamos groups had reduced their 
effort on these types of designs to .. essentially zero."287 

155-m:nl Proiectile 

(b)(3) 

-'"""LASL Program for F~ Years 1967-1968," QIR-2022 (SRO) (no datel. p. 33. 

(b)(3) 
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3. 1967 

a. (b)(3) 

Spitfire (Spartan} . 
By 1967. Spitfire liad evolved into a program called Spartan. A report dated February 7-8, 

1967, reported. "The present LASL SPITFIRE Test Program i~· irected t_oward developing a 
warhead for the SPART AN Missile. To shorten the warhead de elopment time scale. the tests 
are being performed in as near a weaponized configuration as ssible. "290 (This pro2TIU11 would 
later become Part of the Safeward oro21"am described in a follo . · g section.) 

(b)(3) 

- A memo from Jane Hall noted that during the--october 25, l 967, WLPC meeting Bradbury 
and Agnew had reported on the October 23, 1967, Spartan meeting that bad been held in 
Washington. The two had reported that General Giller (Assistan,. General Manager for Military 
Application) had indicated that he expected LASL and LRL to ropose a pie-split in the Spartan 
program. 

(b)(3) . 

i 

290,'Minutes of the First Meeting Spartan Ad Hoc Interface Working Group," (SRD) (February 7-8. 1967), p. 13, 
AQQ.OlQ. 227-JR. 

(b)(3) 
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A ~ana1a paPtrr. aateo November 1 b,1~b·1. noted that a follow-on Soartan ora1rram was also 
being considered. 

(b)(3) 

The Sandia paper stated, ·vnns Fouow-on Spartan will supplement, but not replacetlle 
Spartan ... 29s 

It appears that by December 1967, the management at the Laboratory was beginning to 
consider the fact that the LASL would probably be assimed the Sorint provram and Livermore 
would receive the Spartan (b)(3) 

Sea-Based Ballistic Missile Intercept System, 
Also under consideration at that time was the design of a warhead for the Sea-Based 

Ballistic Missile Intercept System (SABMIS).297 

Scamni 

(b)(3) 

~'"'Follow-On Spartan," Sandia report_ RS 5624/52 {_SRO) (November 16, 1967), p. 1, A22::fil_9.,_727-J8. 

(b)(3) 

. M"LASL Program f'or FiscarYwsT%s:1969," om-20s1 (SRO> (May 21. 1967), P· 19. 

(b)(3) 

"""'LA.SL Program for Fiscal Years 1968-1969,"' DIR-2081 (SRO) (May 21, 1967), pp. 19-20. 
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(b)(3) 

lfhis··erfort will be discussed in the final .. 
chapter ot this report 302 

(b}(3) 

Walleye 
There was a Phase 2 studv of a warhead for the W alleve lllide bomb. 

(b}(3) 

SAM-D 
A Phase 2 study for a primarily mobile field Army air defensive system was expected. This 

was to be called the SAM-D missile.303 
· • 

e. Projectiles and Earth-Penetration Weapons 
I 75-mm and 8::in. s~ ___ -·--.. --·-· 

(b){3) 

}However. it was reported. •• .•. lack of specific interest by che Anny has reauceCf this 
activity to essentially zero. A hardware program which uses 8-in. projectiles in earth penetrating 
weapons is being done in collaboration with the Sandia Corp . ...304 

155mm 
There continued to~ the 155-mm nroiectile oro21'3I11.~ 

(b)(3) 

J1UfCr evaluationol ihe data. it appearett tt:rat t\Jtther engtneenng-
improvements were needed:·"" 

:m.'LASL Program for F'tseal Years 1968-1969," DIR-2081 (SRO) (May 21, 1967), pp. 20-21. 
:m.'LASL Program for F'tseal Years 1968-1969," DIR-2081 (SRO) (May 21,1967), p. 21. 
JOil.'LASL Program for Fiscal Years 1968-1969," DIR-2081 (SRO) (May 21, 1967), p. 23. 
:ios.'W-Dirision Quarterly Status Report. April l, 1961throughJune30. l961, Part 2 of Two," W-2035 (SRD) 
(July 17, 1,967), pp. 1-15, A86-016, 242~ 

(b)(3) 

~ JU7"W-Divis10n Quarter[y Stiitus Repori.HOctober 1, 1967 through December 31, 1967, Part 2 of Two," W-2084 
(SRO) (January 15, 1968), pp. 17-20, A86-016, 242-4. 
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(b)(3) 

Bayonet . 
Reported in_the third quarter report for 1967 from W-Division was a proposed program 

called Bayonet. The report states, "Bayonet is a program to determine the feasibility of using a 
nllfilear warhead in an air-dropped weapon which can be exploded after the weapon has impacted 
and. penetrated the ground. "!The warhead compartment had a diameter of approximately 
6.5 inches. The report from W-Division also indicates that the first Bayonet warhead bad been 
drop-tested at Tonopah.309 

The fourth-quarter report from W-Division notes that the second complete B~yonet 
assembly had, in October 1967, been drop-tested at the Tonopah Test Range. The missile bad not 
penetrated properly, and the warhead had been damaged. R was stated that Sandia Corporation 
would correct the missile deficiencies before additional drop tests were made. However, based 
on the available data. it appeared that if the missile survived, the warhead would survive and 
would be able to function after impact.310 

f. Nonnuclear Kill 

(b)(3) 

4. 1968 

(b)(3) 

Tne aetense program mmea at early aestructmn or an mcommg 1D1ss11e carrymg a nuclear 
warhead was now called Spartan. The Spartan missile was to be deployed on a trajectory that 
interceoted the enemv' s incomim? missile above the atmosohere 

(b)(3) 

310.'W-Division Quarterly Status Rep0rt, October I, 1967 through December 31 ;· 1967, Part 2 of Two," W-2084 
@U>) (January 15, 1968), pp. 13-15, A86-016, 242-4. ------
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The Spartan and Sprint missiles together formed what was by this time period being called 
the Sentinel program. The Spartan was the device that was to be the initial high-altitude defense·. 
for destroying the incoming missile. The Sprint was to be the low-altitude backup device. 

In January 1968, the responsibility for continued Phase 3 development of the Sprint 
warhead was transferred from Livermore to Los Alamos. This warhead was designated XW66. 
The primary responsibility for development of the Spartan warhead was assigned to Livermore. 
This warhead was designated XW71. However, the Los Alamos Laboratory was given a backup 
role for Spartan. The assignment memo from Assistant General Manager for Military 
Application Brig. Gen. Giller stated, "Los Alamos Scientific Laboratory/Sandia Corporation
Sandia Laboratory are to continue development of the SPITFIRE device as a backup warhead 
with warhead characteristics.Jllld schedules compatible with the SP ART AN oroeram..:'312 

(b)(3) 

"The latter two tests are 
-focluded in the following paragraphs,.] ___ . . · · 

(b)(3) 

312Brigadier General F.dward B. Giller, USAF, Assistant General Manager for Military Application. Headquarter, to 
Those listed beJow, Subject: ''Laboratory Assignments for Development of Sentinel Warheads," (CRD) (January 22, 
1968), 2 pp., A99·019, 1986-9. "LASL Program for Fiscal Years 1969-1970," DIR-2143 (SRD)(October I, 1968), 

I). 12. - ·- --------

(b)(3) 

LA-14066-H ·~ V-61 

~J~rrI J\SSIFIED 



UNCLA~~l~'IED . 
~ 

(b)(3) 

It was noted that very favoi'ab1eresults hid 
oeen obta.JiieaTrom uns expenment.-·-

(b)(3) 

Advancec1 Spartan 
An Advanced Spartan was also being considered in 1968. The third-quarter W-Division 

status report notes, .. The flrst meeting_ of the Phase one AECIDOD Advanced ABM Coordinating 
Groue, Was held at AECIDMA 

(b)(3) 

318"W-Division Quarterly s~tus Report, April 1, 1968tlu0uiil"Jilne3o:1968, Parf2 ofTwo;"·w::n2s (SRD) · 
(Julv 15. 1968). DD. 39-42. A86-016. 242-6. 

{b)(3) 
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(b)(3) 

Safeguard: Follow-On Sprint 
The second quarter report from W-Division notes that a joint SLA/LASL document was 

being prepared that would summarire the Follow-On Sprint programs at the two Laboratories. 328 

The W-Division quarterly report for July l through September 30, 1968, announced that a 
LASUSLA program for the Follow-On Sprint was being studied. Design layouts were being 
prepared for two warhead proposals for the Upstage JI interceptor that was a Follow-On Sprint 
variation. 

(b)(3) 

3211"W-Division Quarterly Status Report, April l, 1968 through June 30. t 968, Part 2 of Two," W-2128 (SRO} 
(Julv 15. 1968). P. 1l,A86-016,242-6. 

(b)(3) 
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~ 
The final quarter report from W-Division indicates that calculations had been completed on 

the ~dness of prelimi!lary primary designs for the Follow-On Sprint. 3-" 

(b)(3) 

However, at the same time, there were apparently signs that the Air Force might be losing 
interest in the project. 33s 

SABMIS (Sea-Based Ballistic Missile Intercept System) 
During the spring a meeting was held between representatives from the Navy and the AEC 

laboratories to review the SABMIS program and the Phase I document that had been prepared. 
While a Phase 2 status for the SABMIS was turned down, further system studies were authorized 
and were reported as underway. n was noted that a Phase 2 would again be requested the next 
year. It was reported, .. Meanwhile communications will continue between NRDL (Naval 
Radiological Defense Laboratory) and the AEC laboratories,"336 

• 

AIM (Air Interceptor Missile) 

(b)(3) 

330"W-Division Quarterly Status Report, October t, 1968 through December 31, 1968, Part 2 of Two," W-2164 
<SR m <Januarv 1 :5. 1969). n. t 1. AR6-016. ?.41.-R. 

(b)(3) 

mz,Prograni Status Weapons Research and Development, October-DecembCr 1968, Part 2 of Two," DIR-2156 
(SRO) (no date), p. 8. 
336..Program Status Weapons Research and Development, April-June 1968, Part 2 of Two," DIR-2133 (SRD) 
(no date), p. 8. "W-Division Quarterly Status Report, Aprill, 1968 through June 30, 1968, Part 2 of Two," W-2128 

.iSRDHJuly JS. 1968}, o. 13.A86.Dl6 ?42::6. .. 
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~ 
(b)(3) 

Conaor 
Condor was a television-guided, rocket-boosted glide bomb that was sponsored by the 

Navy. 
The first quarter of 1968 report from W-Division notes that LASL and the Sandia 

Corporation were cooperating in a Condor Phase 2 study.339 The second quarter report states that 
the Phase 2 feasibility study meeting had been held on May 14. 1968. Phase 3 man:JOWer and 
material cost estimates on each of the submitted proposals had been sent to ALO. 

· As the reader will recall, Phase 3 for the Navy's Condor was giv~n to Los Alamos in 1969. 
This warhead carried the nomenclature XW73. 

SCAM <Subsonic Cruise Attack Missile 
The SRAM (Short Range Attack Missile) had gone into Phase 3 on January 1967 as the 

XW69. However, a Subsonic Cruise Attack Missile (SCAM) was also desired. There were 
discussions among the LASL personnel concerning suitable warhead proposals for the SCAM. 
The first quarter 1968 report from W-Division states. "A data package containing parametric 
material relative to weight and length as a function of yield has been submitted to AFWL [Air 
Force Weap0ns Laboratory] for transmission to their contractors. All data presented were based 
on present-day technology. "341 

, 

The third quarter 1968 report from W-Division notes that the contractor's four-month study 
effort on the• SCAM feasibility had ended July 31, 1968, with the submission of final reports. 
It had been concluded that it would be feasible to provide an approximately 800-mile range 
missile usin2 present state-of-the-art technolo2v~ 

(b)(J) 'Jt wa8 reported that LASL was continuin~Ilatson 
with the Aeronautical Systems Division to provide inputs and guidance as requested. 2 

(b)(3) 

339"W·Divi~ion Quarterly Status Rei>On, Janwiry 1, 1968 through March 31, 1968, Part 2 of Two," W-2104 (SRD) 
(April 18, 1968), p. 4, A86-016, 242-5. 
340.'W-Division Quarterly Status Report, April 1, 1968 through June 30, 1968, Pan 2 ofTwo," W-2128 (SRD) 
(July 15, 1968), p. 11, A86-016, 242-6. 
341"W-Division Quarterly Status Report, January l, 1968 through March 31, 1968, Pan 2ofTwo," W-2104 (SRD) 
(April 15, 1968), p. 7, A86-016, 242-5. 
34:i..'W·Division Quarterly Status Report, July l, 1968 through September.30, 1968, Part 2 of Two," W-2145 (SRD} 
(October 15, 1968), p. 17, A86-016, 242-7. 
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SCAD (S~bsonic Cruise Armed Decoy) 

(b)(3) 

. fMeetingswere bemg hela fu preparatimil'or the Phase 2 meeting?3 It was 
repo~ of the General Requirements for SCAD and the Phase 1 data package had 
been received from the Air Force Weapons Laboratory.344 

MRV (Maneuvering Reentry Vehicle) and ARV (Advanced MRV) 
The second quarter W-Division report notes, "hrospace Corporation briefed the weapqns 

laboratories on the status of the MRV program and requested preliminary warhead designs."
345 

. A joint SLNLASL data packa~e was oreoared for the Maneuverine: Reentrv Vehicle 
(MRY}J)fOJUl\111, (b)(3) 

"'"""Bfllie end of the year. the program had become the Advanced MRV (ARV). The working· 
group for the ARV had been organized in a meeting on October 3. 1968; the first meeting of this 
workin_g_gi::oµp had been held on December 2, 196&. 

(b)(J) However, 
aespne mis mrerest m me program. u was note<l mat AK v prototype <tevetopment contracts were 
going to be delayed a year or more.347 

.. 

MARS 
There was also consideration of a system called MARS. This was a system to be mouAA"Q. 

on.armored vehicles. 
(b)(3) 

BDM <Bomber Defense Missile) and DPM (Dual-Pm:pose Missile) 
Also in this long "want" list from the Military was the Air Force interest in a Bomber 

Defense Missile (BDM).and a Dual-Purpose Missile (DPM). The Dual-Purpose Missile was to 
be a ramjet-propelled missile with a velocity of Mach 4 to 4.5 and a range of 300 miles.

349 
. 

3434'Program Status Weapons Research and Development, October-December 1968, Part 2 of Two," DIR-2156 
(SRO) (no date), p. 9. 
344"W-Division Quarterly Status Report, October 1, 1968 through December 31, 1968, Part 2 of Two," W-2164 
(SRO) (January 15, 1969), pp. 16-17, A86-016, 242-8. 
34~"W-Division Quarterly Status Report, April 1, 1968 through June 30, 1968, Part 2 ofTwo,"W-2128 (SRO) 
~. 13, A86-016, 242-6. 

(b)(3) 

347"W-DiviSlon QUarterly Sthtus Report. OctOber I, 1968 through December31, 1968, Part 2 of Two." W-2164 
(SRO) (January 15, 1969), p. 12, A86-016, 242-8. "Program Status Weapons Research and Development, October-

D.e~!J!.berJ~(i~. J>.1.lfli_9f.I.wo," DIR-2 !~6 (SIID) !P.Q. date), p. 8. . --·· 

(b)(3) 

""'"'Program Status Weapons Research and Development, October-December 1968, Part 2 of Two," DIR-2156 
(SRO) (no date), p. 8. 
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(b)(3) 

1 LOs ruamos suppuea me Air t<orce weapons Laboratory 
w11Il a list" 01 zu possible wmbeatrcandidates for these applications.3so 

By the fourth quarter of 1968, meetings had been held with representatives of the Office of 
Research Analvsis anci AFWT. 

(b)(3) 

LAR (Low-Angle Reentt:y Vehicle) 
The first quarter 1968 report from W-Division notes that a technical data package on a LAR 

(Low-Angle Reentrv Vehicle) had been submitted to AFWT. for snhmissinn tn Air Po~P. 
. contractocy.- · 

(b)(3) 

- Uuring the spring. meetings were held with DOD agencies and contractors.to discuss the 
warhead proposals contained in the LASL Phase 1 data-oack8.2e. 35J 

(b)(3) 

rne rmai quarter report tor tlle year tront W-UtVls1on states, .. A DoD contractor has 
COJilpleted the evaluation and p.i:t-des.ign study of the Low Angle Reentry Vehicl~ concymt 

(b)(3) 

nunanes 

(b)(3) 

350 
.. W-Division Quarterly Status Report. July I, 1968 through September 30, 1968, Part 2 of Two," W-2145 (SRD) 

..LOctober 15. 1968). D. 12, A86-016. 242-7. 

(b)(3) 

··-·w-IJivision Quarterly Status Report, ApriH, 1968 through June 30, l 968, Part 2 of Two," W-2128 (SRD) 
(July 15, 1968), p. 11, A.86-016. 242-6 .. < - . - " • ---- ·-

(b)(3) 
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ADM (Atomic Demolition Munition) and ADAM (Advanced Atomic Demolition Munition 
.....Tbiin-. mas intere.-.t in an Atomic Demolition Munition CADM) for the Annv. 

(b)(3) 

- ine second qttO:fter 1~63 report from W-Division notes that the second meeting concerning 
a possible ADM had been held on May 21-23.359 LASL proposals were submitted in respons~_!o 
the requirements that had been outlined at the first meeting1 

(b)(3) 
'A nonnuc1ear seu-oestrUct 

was to be}ncluded.).:iou The third quarter 1968 report from W-Division notes that the ADM 
proposals were being updated.361 / 

· . . 

During the latter part of 1968, the Anny-approved requirements for an Advanced Atomic 
.~~lition MJmitiou.L@AM> were received at Los Alamo~.3' 

(b)(3) 

'- Tfie fmal quarter ·1968 report rioii1W:l5ivisloii'stiite'"nhat a Phase 2-type data package was 
being prepared. 364 

, . · 

Walleye 
The first quart.er report from W-Division states, "LASL is currently working with ALOO to 

re-do the Walleye Phase 2 cost data study prepared in January 1967. DMA is requesting detailed 
laborator~ manpower and material cost estimates for these proposals and on all future Phase 2 
studies." s [The reader will recall that the Walleye was an electro-optical guided ~de bomb. 
It was designed for use by the Air Force's F-4D aircraft.) 

It was felt that a Phase 3 development program for the Walleye might be authorired in 
FY 1969.366 [The reader will recall that the Phase 3 was assigned in May i969. The warhead 
would be given the nonienGlature XW72. J 

(b)(3) 

3""•w:oivision Quarterly Status Report, Aprill, 1968 through June 30, 1968, Parq ofTwo,''W-2128 (SRD) 
(July 15, 1968). p. 10, A86·016, 242-6. 
~·Program Status Weapons Research and Development, April-June 1968, Part 2 of Two," DIR-2133 (SRD) 
(no date), p. 7. 
3111"W-Division Quarterly Status Report, July l, 1968 through September30, 1968, Part 2 ofTwo,"W-2145 (SRO) 
(October IS; 1968), p. 11, A86-016, 242-7. 
362.'Program Status Weapons Re~h and Development, October-December 1968, Part 2 of Two,'' DIR-2156 
<SRO) fnn lintP. l. n. R. 

(b)(3) 
364"W-Divisioo QWmerly Status Re:pOl'tt October l, 1968 through December 31, 1968, Part lofTwo," W-1164 
(SRD) (January 15, 1969), p. 11, A86-016, 242-8. 
365"W-Division Quarterly Status Report, January l, 1968 through March 31, 1968, Part 2 of Two," W-2104 (SRO) 
(April 15, 1968), p. 8, A86-0l6, 242-5. 
~LProgramforFiscaJ Years 1969-1970," DIR-2143(SRO)(October1, 1968), p. 14. 
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~ 
Sparrow . 
There were also discussions with the Air Force Weapons Laboratory on providing a 

warhead for what was calJed an Advanced Sparrow missile.367 

!l- . Projectiles and Earth-Penetrating Weapons 
Bayonet ~ · 
The program called Bayonet continued in 196.8'. The concept at this time was for this device 

to include a shaped cha:rge of HE that. <v~ designed to detonate when the missile w~ a few f~ 
from the ground. The ensuing jet was supposed to penetrate the earth, and in theory. enable an 
easier entry for the nose of the missile. The problem with the COllcept was how to penetrate hard 
rock.368 

The second qu~r W-Division report indicates that further work and redesign of the 
system had taken place in the reporting period of April 1-June 30, 1968. The report notes, 
.. Except for the additional tests of the redesigned internal ballistic system. the pJanned Bayonet 
feasibility program has been completed. "369 

(b)(3) 

367"Program Status Weapons Research and Development, April-June 1968, Part 2 ofTW9;" DIR-2133 (SRO) 
(no date), p. 8. "W-Division Quarterly Status Report. July 1, 1968 through Septe~.io, 1968, Part 2 of Two," 
W-2145 (SRO) (October 15, 1968), p. 11, A86-016, 242-7. / 
36& . 

'Program Status Weapons Research and Development, July-September 1968, Part 2 of Two," DIR-2142 (SRO) 
(no date), p. 9. 
369

"W-Division Quarterly Stal:Wi Report, Aprlt 1, 1968 through June 30, 1968, Part 2 of Two," W-2128 (SRO) 
(July 15, 1968), pp. 14-15, A86-016, 242-6. 

. (b)(3) 
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155-mm 

(b)(3) 

8-inch 
An in-house meeting was held in Albuquerque in November for the purpose of considering 

a new 8-inch artillery-fired atomic projectile (AFAP). The Phase 2 meeting was held in 
December. It was reported that it had been concluded that a new nuclear warhead was feasible.375 

e: . Nonnuclear Kill 

(b){3) 

m"Program Status Weapons Research and Development., October-December 1968,:l!art..2 of Two,'' DIR-2156 
(SRD) (nodate),p. 9. "W-Division Quarterly Status Report, October 1, 1968 through December 31, 1968, Part 2 of 

. 'f.wo," W-2164 <SRD) (January 15, 1.~.91_p. 16, A86--016, 242-8. 

(b)(3) 
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Steel Rods 
There was also interest by i:he Air Force in a technique of nonnuclear kill of reentry vehicles 

using high-vel<>(:ity (4,CXX>-6,000 mis) 50-g steel rods. These would be accelerated using a 
nuclear detonation. It was hoped that retired W59 warheads could be modified for use in the 
program. 377 

The year-end ~uarterly report from the Laboratory notes that two W59 warheads were being 
modified for tests.3 8 The year-end quarterly report from W-Division states, "The extent of · 
LASL participation in this program is to review the test and packaging procedures for nuclear 
safety hazards and post-test assessment of warhead damage. "379 

5. 1969 

(b)(3) 

Backlit> ::i]TI!rtalf- / . . 
In a ~etter dated J~uary 28, 1969, ~C, the Laboratory wa_s informed, ''Thit office 

bas been.mformally advised by DMAtl'iat the LASL Spartan backup device has been deleted 
from the STS program." The letter added, "Accordingly, it is requested that you examine your 
STS support requirements in order to gain an early appreciation of those items that might be 
affected by this change.'.380 _ , 

(b)(3) 

:m"Program Status Weapons Research and Development., April-June 1968, Part 2 of Two." DIR-2133 (SRD) 
(no date). p. 8. "W-Division Quanerly Status Report, July I, 1968 through September 30, 1968, Part 2 of Two," 
W-2145 (SRO) (October 15, 1968), p. 12, A86-016, 242-7. . . 
378''Program Status Weapons Research and Development, October-December 1968, Part2 of Two," DIR-2156 
(SRO) (no date). p. 8. 
37!1.'W-Division Quarterly Status Report, October I, 1968 through December 3 t, 1968, Part 2 of Two," W-2164 
(SRO) (January 15, 1969), pp. 11-12, A86-016, 242-8. 
~obert E. Miller to W. D. Smith, Jr. et al., Subject: "STS Program Adjustment," (CRD) (January 28, 1969), 1 p., 
A99-019. 218-4. __ _ 

(b)(3) 
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(b)(3) 

, J:nmroyed Soartan 

(b)(3) 

--nie LASL warhead EroEO!iilS for an Illlprovoo Spartan pfygtam wete ~. ge!fliljn . 
an April 21, 1969, paper. :; 

(b)(3) 

However, the W-Uivision report tor April-June. 
notes that it appeared mat me fnase 2 study was going to be delayed. 

386 

The Laboratory's quarterly report of July-September 1969 indicates that while the final 
Phase 3 Spartan missile warhead development for the Safeguard program had gone to Livermore 
as the W71, the Los Alamos teams were continuing to work on the develoJ)lllent of an Imoroved 
Soartan-a follow-on oroeram. to the Snartan. 

(b)(3) It was expected that 
me Ynase 1 aata package tor the Jmprovea ;5parcan wouJd be totarded to the DDR&E · 
(Director, Defense Research and Engineering) around October .387 The W-Division report for 
July-September 1969 indicates that in July the Safeguard Syste Command had published a 

(b)(3) 

ID . - -"LASL Warhead Pri)pOSals for Improved Spartan Program," W-9-390 (SRO) (April 21, 1969), S pp., A99-019, 
218-4. 
386"W-Division Quarterly Status Report, April I, 1969 through June 30, 1969, Part 2 of Two," W-2199 (SRO) 
(July 15, 1969), p. 21, A86-016, 242-10. "Program Status Weapons Research and Development, April-June 1969, 
Part 2 of Two (U)," DIR-2180 (SRD) (no date), p. 11. 
387"Program Status Weapons Research and Development, July. September J969 (U)," DIR-2187 (SRO) (no date), 
pp. 46-47, 61. 
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schedule for the development of a warhead section for the Improved Spartan. The Phase 1 report 
was to be completed by September 1969 and the Phase 2 by January 1970. However, it appeared. 
t~ ~hedule was slipping.388 

(b){3) 

Y'Addiffonal m:t6rmation isavailable in the 
ciiea"reference. 391 

SABMIS (Sea-Based Ballistic Missile Intercept Svstem) 
A January 9, 1969, TWX from the Assistant Genera1 Manager for Military Application, 

Edward B. Giller, reported that the DOD was studying the SABMIS concept in order to add 
depth to the defenses of the continenta1 U.S. In addition, SABMIS had the advantage that it 
would be a mobile system that would be available for the defense of an overseas area: nuclear_ 
weaoons would not have to be deoloved ashore. 

(b)(3) 

388WW-Division Quarterly Status Report, July 1, 1969 through September 30, 1969," W-2217 (SRD) (October 15, 
1969). p. 14, A86-016, 242-1=1. __ _ 

(b)(3) 

391"W-Division Quarterly Status Report, April 1, 1969 through June 30, 1969," W-2198 (SRD) (July 15, 1969), 
im...50=S.8 ... ~~~..!~-ID~.l.O...-
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(b)(3) 

-ro'.taci:: Missite fLAP AM} 
There was also interest early in 1969 in a Low Altitude Penetration Attack Missile 

(LAP AM). It was to be a supersonic, long-range standoff missile targeted for interceptor airfields 
and ABM tracking radars. The nuclear weapon payload was to include a bomb. eiected on the 
fir.st..tlwlet. and a warhead. desi1med_fQr the second tame.t... 

(b)(3) flf was-reported that the LOS Alamosnsanma Weapon groups 
tiad prepared a pre-Phase 1 daTa package.394 

M~k 19 and Mk 12A (Warhead for Minute~ 

(b)(3) 

The second quarter report noted that a data package, covering the two 
options, naa been sent to ieveral Air Force contractors.395 

. 

(b)(3) 

ffne}>rimaiYlladqyet to lle .. selectecl. ~ 

(b)(3) 

- _ ..Ibc.Dlannin2 information d<*ment for the Mk 19 was released in October 1969.. 

(b)(3) 

394.·~ R~ aad Develop~nt. January- M.arclr 1969, Part 2 ofTMl ((.])," DIR-2172 
(SRD) {no date), p. 11. "W-Division Quarterly Status Report, January l, 1969through March 31, 1969, Part 2 of 
Two," W-2193 (SRD) (April 15, 1969), pp. 19-20, A86-016, 242-9. 
39s.'Program Status Weapons Research and Development, April - June 1969, Part 2 of Two (U).'' DIR-2180 (SRO) 
(no date), p. 11. "W-Division Quarterly Status Report, April l, 1969 through June 30, 1969, Part 2 of Two,'' W-2199 
(SRD) (July 15, 1969), pp. 21-22, A86-016, 242-10. 
396''Program Status Weapons Research and Develoj!mel!!...luly.~.8.eptentbet!?~ (U)," DIR-2187 (SRO) (no date), 
D.45._ 

(b)(3) 

LA-14066-H 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 

I 
I 
1· 

~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1. 
I 
I 

1• 
I 

UN CLASSIFIED 

~ 

(b)(3) 

_, The final W-Division quarterly report.for 'fS)fi9 states that the PhaSe 1 data-package for the 
Mk 19 had been reviewed on October 16, ~ 969..' during a meeting at the Air Force Weapons· 
Laboratory. It appeared that the program would go to Phase 2. The Air Force Scientific Advisory 
Board had received a review of the LASL..J>rQgram

1 

(b)(3) 

[Author's note: The Mk 19 program would be the precursor to the XW78.] 

New Full Fusing Option (FUFOl Bomb 

(b)(3) 

In ·a Phase I stu<Jy, the weapon IaDoratones batt ounmect the poss1bll1ttes tor this 
type of bomb in terms of yield, size, and weight.401 

(b)(J) 

LORAH <long Range Area Homer) 
During the first quarter of 1969, it was reported that preliminary studies bad been conducted 

by the Advanced Ballistic Missile Defense Agency and its contractors on future missile defense 
systems. A system-concept known as Long-Range Area Homer (LORAH) had been selected for 
more detailed study.403 

• . 

(b)(3) 

401"W-Division Quarterly Status Report; OCtoliefl, 1969 thl'Oiigti Deeember 31, 1969,"W:.2235 (SRO) (January 15, 
1970). p. 42, A86-016, 242-12. 

(b)(3) 

·401 .. Program Status Weapons Researeti'lnd nevelopment;Tanum)' - MarCb 1969, Patt 2 of I WO (U), .. DIR- 2172 
(SRO) (no date), p. 12. "W-Division Quarterly S~tus Report, January 1, 1969 through March 31, 1969, Part 2 of 
Two," W-2193 (SRD) (April 15, 1969), p. 22, A86-016, 242-9. 
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~ 
During the second quarter, Los Alamos personnel supplied basic warhead data to attend~ 

at a joint AECIDOD meeting.404 The second quarter 1969 W-Division report states for the 
-LORAH system, ... Initial dest'gn parameters of the proposed missile delivery system indicate that 
asmall nuclear }iield will meet the target kill requirements if the small miss distance ( =30.-:.50 ft 
versus the 50-100 ft previously stated as a design joal) can be provided by the guidanceJhomer 
system now under study for the LORAH system: 5 

· -

- The fourth quarter W-Division report for 1969 notes that in a three-day meeting held during 
the first part of November, the studies on LORAH, completed by three different contractors, had 
been presented to the Advanced Ballistic Missile Defense Agency. The results of the three 
studies had been almost identical. The interceptor would carry 4 to 6 vehicles to an intercept 
point after which an interceptor-borne sensor would identify targets. As targets were identified, a 
homing sensor would lock on and would "zero in on the target." The high accuracy of hitting the 

, target would permit the use of very low-yield warheads. It was noted, "The LORAH concept is 
under study for the 1980s to operate in conjunction with the SAFEGUARD defense system.'.406 

Bomber Defense Missile. Dual-Purpose Missile 
During I anuary-March 1969, discussions were continued with personnel from the Air Force 

Weapons Laboratory and their contractors on warhead proposals for .the Bomber Defense Missile 
(l3DM) and the Dual Purpose Missile (DPM). It was noted that yields of 1- to l 0-kt were of 
interest for the BDM; yields of 5- to 200-kt were of interest for the DPM.407 

Dumtg'the secbii(f quarter of 1969. a joint LASUSLA information document (as input for a 
study of possible warheads for the DPM) was submitted_«> the AFWL 

(b)(3) 

1'hC Laooratory status report for July-September 1969-notes that the final report on the 
DPM had been completed by the Office of Research Analysis of the U.S. Air Force. 
The W-Division quarterly report notes, "LASL bas received volumes 1, 2, 3, 4, 6 and 9 of this 
extensive report. This report recommends further investigation on air-breathing propulsion, 
missile guid~~ .. and lo'Y r~ cro~s sections3 

(b)(3) 

. 404.'Program Status.Weapons Research and Deve1opment, April - June 1969, Part 2 of Two (U)," DIR-2180 (SRD) 
(1m date), p. 10. 
.m"W-Division QuarterJy Status Report. April 1, 1969 through June 30, 1969, Part 2 of Two," W-2199 (SRD) 
(Ju1y 15, 1969), p. 19, A86-016, 242-10. 
~-Division Quarter1y Status Report. October l, 1969 through December 31, 1969," W-2235 (SRD) (January 15, 
197()), p. 37, A86-016, 242-12. 
407"Program Status Weapons Research and Development, January- March 1969, Part 2 ofTwo (U)," DIR- 2172 
(SRD)(no date), p. 11. "W-Division Quarterly Status Report, January 1, 1969 through March 31, 1969, Part 2 of . 
Two," W-2193 (SRO) (April 15, .J.969), p. 19, A86-0i6, 242-9_.. . 

(b)(3) 
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The fourth quarter 1969 report from W-Division states that the Air Force had approved a 
funded design study for a Short Range Bomber Defense Missile. The Los Alamos weapon 
groups in sug-gort of this study had sent warhead information to the Air Force Weapons 
Laboratory. 

SCAD (Subsonic Cruise Attack Decoy) 
Early in 1969, preparations continueq for an ~ti~imtted AECJDQD Phase 2 meetin& on the 

Subsonic Cruise Attack Decov (SCADL 
(b)(3) 

i li!"lilly.--SeptembeN:J:uarterly reports prepared by the Laboratory groups announced that 
three contractors were makin~ further feasibility studies,. to be completed by S~tember 30. 
1969. on the SCAD propos~ 

(b)(3) 

It was stated, .. Studies have been made to 
·· rletennine whether a narticular coi.nbmation w1.11 ewe a sienificant ranee advantae:e to the SCAD. 

(b)(3) 

ARV (Advanced MRVl 
It was announced that the Air Force had awarded identical ARV contracts effective May l, 

1969 to two contractors. These were for the purpose of evaluating flight control system concepts 
for Terminal Evasion/Accuracy and for Terminal-Evasion-only MRVs. [The ARV program had 
been extended to include studies of a Simple Terminal Evasion (STE) vehicle as well as the 
Terminal Evasion/ Accuracy,. vehicle.1 

(b)(3) 

410"W-Division Quarterly Status Report, October l, 1969 through December 31, 1969," W-2235 (SRD) (January 15, 
.1210), p. 40, A86.:ol6, 242-12. 

(b)(3) 

LA-14066-H V-77 



The third quarter report from Los Alamos notes that in the planning considerations. the 
Panther A primary had been used in the baseline design for the Tenninal Evasion/Accuracy 
MRV .r'fwo technical exchange meetings had been held in August.415 

The final quarter report for 1969 from W-Division indicates that, in support of the ARV 
program, personnel from LASL had attended the Technical Direction meetings with the Air 
Force and their two contractors. The present ARV study program. with the primary ral of 
evaluating flight control systems. was scheduled for completion in February 1970. •i · 

ASMA.CAdvanced Surface Missile) 
During the second quarter of 1969. it was rePorted tb!!t ap AQ.vanced Surface Missile... 

~tern (ASMA) was under consideratiQP1 (b)(3) 

· The nuclear warhead secuon was to be mterchangeable with the HE 
L--warneaa. 411 

Terminal Homing Vehicle 
During the second quarter of 1969, it was also announced that the Air Force had started a 

program to evaluate the possibility of using the Minuteman in an offensive/defensive role. In the 
Terminal Homing Vehicle concept, the payload of the Minuteman would become a homing 
vehicle able to "home in on an incoming reentry vehicle." The vehicle would incorporate either a 
nonnuclear or nuclear kill warhead. The status reports from the Laboratory indicate that a joint 
LASUSLA nuclear warhead data package had been prepared 418 

· 

LAR {Low-Angle Entry Vehicle) 
In terms of the Low-Angle Entry Vehicle (LAR) it was reported in the W-Division third 

quarter report that an 18-month contract had been awarded for the conduct of the Feasibility 
Flight Test Program.419 The July-September status report from the Laboratory notes," ... we do 
not expect to have discussions concerning the warhead until the end of the program; that is wh~n 
the actual flight tests have been conducted.'..420 

41s..Program Status Weapons Research and Dewlopment, July- September 1969 (UJ," DlR-2187 (SRDJ (no dale),· 

pp. 9-10. 
4Hi"W-Division Quarterly Status Report, October I, 1969 through December 31, 1969," W-2235 (SRD) (January 15, 
1970), p. 39, A86-016, 242-12. 
417~'Program Status Weapons Research and Development, April- June 1969, Part 2 of Two (U)," DIR-2180 (SRD) 
(no date), p. 11. "W-Division Quarterly Status Report. April 1, 1969 through June 30, 1969, Part 2 of Two," W-2199 
(SRO) (July 15, 1969), p. 20, A86-016, 242-10. 
418"Program Status Weapons Research and Development. April-June 1969, Part 2 ofTwo (U)," DIR-2180 (SRD) 
(no date), p. 11. "W-Division Quarterly Status Report. April 1, 1969 through June 30, 1969, Part 2 ofTwo." W-2199 
(SRO) (July 15, 1969), p. 21, A86-016, 242-10. 
419"W-Division Quarterly Status Report, July l, 1969 through September 30, 1969," W-2217 (SRD) (October 15, 
1969), p. 15, A86-016, 242-11. 
420.'Program Status Weapons Research and Development, July- September 1969 (U)," DIR-2187 (SRD) (no date), 

p.10. 
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SAM-D (Surface-to-Air Missile-D) . 
The Anny planned to replace the Njke Hercules and Hawk with a Sur{ace-to-Air Missile-D . 

(SAM-D) .. 

(b)(3) 

Air Interceptor'Mlssile (AIM) 
The final quarter I 969 report from W-Division notes that the Navy had submitted a request 

for an AEC Phase 2 feasibility study on possible warhead candidates for the Phoenix missile.422 

[Additional information on Phoenix is given in the 1970 section.] 

(b)(3) 

H1Pli- 'f 1e1i1 Source ----

(b)(3) 

ADAM (Advanced Atomic Demolition Munition) 
During the first quarter of 1969, the Laboratory's Phase 2 input for the Advanced Atomic 

Demolitiop Munition {ADAM) study was coordinated within the Laboratory. This study was to 
be submitted early in April. 425 

(b)(3) 

422"W-Division~erly Status R~ October t, 1969 through December 31, 1969," W-2235 (SRD) (January 15, 
1970l. n. 38. A86-016. 242-12. 

(b)(3) 

".o"Prograiii SiatUs.Weapons Research and Development, January-March 1969, Part 2 of Two (U)," DIR-2172 
(SRD) (no date), p. 10. "W-Division Quarterly Status Report, January 1, 1969 through March 31, 1969, Part 2 of 
Two," W-2193 (SRD) (April 15, 1969), p. 17, A86-016, 242-9. 
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~ 
The Laboratory quarterly report for July-September 1969 notes that the ADAM Phase 2 

feasibility study had been published by the Army. The AEC Im~act and Capabilities study had 
been published by the Albuquerque Operations Office (AL0).4 6 

Advanced Sparrow 
During the first quarter of 1969, there continued to be interest in what was called the 

Advanced Sparrow missile. The warhead was to weigh about 90 lb and have an 8-inch diameter 
and a length of 17 .5 inches {b)(3) The warhead was to be a 
direct replacement of the coDVentionat HE warhead. -

1 

(b)(3) 

•rhe first quarter report from W-Division notesthat a 
joint LASIJSLA input had been submitted to AFWL for a Phase 1 feasibility study for a nuclear 
capability for the Advanced Sparrow missile.428 

· Walleye Phase 3 
The Phase 3 for the Walleye missile warhead (BA72) ~awarded in May 1969. It was 

noted that development would be mainly a Sandia activity.429 
• 

New Implosion System. 

(b)(3) 

d. Projectiles and Earth-Penetrating Devices 
Eight-Inch Artillei:y-Fired Atomic Projectile CAFAP) 
During the first quarter of 1969, it was reported that the Phase 2 feasibility study and the 

additional Impact and Capability report for_a new 8-inch nuclear artillerv round wa~ nearinn 
completiorv (b)(3) 

426.'Program Status Weapons Research and Development. July - September 1969 (U)," DIR-2187 (SRD) (no date), 

D.48. 

(b)(3) 

m.'W-Division Quarterly-Status Report, January l, 1969 through March 31, 1969, Part 2 of Two," W-2193 (SRD) 
(April IS, 1969), p. 17, A86-016, 242-9. 
429"Program Status Weapons Research and Development. April-June 1969, Part 2 of Two (U)," DIR-2180 (SRD) 
_(no~), p. _16:_ 

(b)(3) 
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The Phase 2 study for the 8-inch AFAP was completed during the second quarter and the 
applicable reports were issued.433 

155-mm 
During the first quarter of 1969, the Phase 2 feasibility study for a new 155-mm nuclear 

round for the Army was reported to be nearing completion. The Los Alamos desiwi JUOUV had 
proposed two desi~..: 

(b)(3) 

-. rne Apnl-June quarterly report announced that t;he Phase 2, 155-mm study had been 
completed; the Phase 2 meeting had been held in February 1969. The Phase 2 report was dated 
May~ the Impact and Capabilities Study was dated April 18. 1969.435 

(b)(3) 

. tmgmeenn~ studies, 
gun-nnng tests, and materials-development activities were in progress or planned. 43 

Bayonet 
The first part of 1969 saw completion of the engineering tests for the Bayonet feasibility 

program.439 

411"Program Status Weapons Research and Development, April-June 1969, Part2 of Two (U)," OIR-2180 (SRO) 
(no date), p. 11 ... W-Division Quarterly Status Report, April 1, 1969 through June 30, 1969, Part 2 of Two," W-2199 
(SRDl(July 15, 1969), p. 19, A86-016, 242-10. 

(b)(3) 

4.>3 - -···-----·---·· ·-·-- - ---"PrOgrilm Status Weapons Research and Development., April-June 1969, Part 2 of Two (U)," OIR-2180 (SRO) 
\no date), pp. 10-11. "W-Division Quarterly Status Report, April l, 1969 through June 30, 1969, Part 2 of Two," 
W-2199 (SRD) (July 15, 1969), p. 19, A86-016. 242-10. 

(b)(3) 

·,.,....,"'Program Status Weapons Research and Development., October-December 1969 (U)," DIR-2195 (SRD) (no date), 
pp.65-66. 
439"Program Status Weapons Research and Development, Januacy- March 1969, Part 2 of Two (U),",OIR-2172 
(SRO) (no date), p. 12. "W-Division Quarterly Status Report, January l, 1969 through March 31, 1969, Part 2 of 
Two," W-2193 (SRO) (April 15, 1969), p. 24, A86-016, 242-9. ' 
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e. Nonnuclear Kill 
For the program involving the acceleration of steel as a kill mechanism, the Laboratory's 

1969 first-quarter report states that the W59 warheads had been modified and were ready for 
delivery to the test facility. 440 

A meeting had been held to review and coordinate various phases of the hypervelocity
projectile tests on two modified W59 warheads in Mark-5 reentry vehicles. Two test shots were 
initially planned. One would use a 50-gram steel rod moving at 20,000 ft/s Into the midsection of 
the W59. The other would use a 50-gram steel rod moving at 20,000 ft/s into the secondary of 
the W59.441 

6. 1970 

(b)(3) 

CAFE (C-3 Alternate Front §no) 
In a TWX dated May 11, 1970, it was noted that there might be a ban on the use of MIRV · 

(Multiple Independent Reentry Vehicle) type deployment DOD persoMel were therefore 
reviewing capabilities for alternate strategic missile loadings. In particular, the Navy was 
concerned about a design that could be used as a single RB on Poseidon.442 

· 

The W-Division third quarter (July 1, 1970, through September 30, 1970) report announced 
that a design study for CAFE had been prepared. The CAFE (C-3 Alternate Front End) study 
was to identify the preferred design for a new re:entry body payload for the Poseidon C3 missile. 
It was reoorted that two"oossible modifications to the W67 warhead had been included in this 

• ~h1rlvJ (b)(3) . -

T6e'frrst CAFE Reentry Interchange Committee Meeting took place on July 15, 1970. An 
informal meeting was held between LASUSLA and LMSC (Lockheed Missiles and Space 
Company) on July 22, 1970. In a submittal to C. E. Grant (through the Navy Plant 
Representative) at Lockheed Missiles and Space Company dated August 7, 1970, the 
Los Alamos and Sandia Albuqueraue laboratories submitted a paJ>C!Jitleci. "I.ASUSLA ----<.-

WarheaQJl3t~ for CdfE Study.j (bl(3) 

Mioffier meetmg on tl'm CAFE prograin took place on September 18, 1~70. !J!ll.11.lg 
thii; meetine:. a follow-on phase of the CAFE study was requested 

(b)(3) 

440.'ProgramStatus Weapons Research and Development, January- March 1969, Part 2 of Two (U)," DIR-2172 
(SRD) (no date), p. 10. 
+n"W-Division Quarterly Status Report. January l, 1969 through March 31, 1969, Part 2 of Two," W-2193 (SRD) 
{April 15; 1969), p. 18, A86-016, 242-9. 
442uSAEC, Thomas R. Clark, Wash .• D.C. to ANI, USAEC, H. C. Donnelly, Alb_l!b ~.~· al .. (~RD) (May 11, 
1970). 6 DD •• A99-019 18j 4. --- "' 
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The fourth quarter report from W-Division for 1970 notes that the Poseidon C3 Alternate 
Front End Study had been completed by Lockheed Missiles and Space Company. The purpose of 
the study had been to identify the preferred design for a new reentry body payload, called the 
Mk 1 Prime, for the Poseidon missile fo the event that the Mk 3 MIRV system couJd not be 
dswloyed as planned. 

(b)(3) 

'Tlie total warliead weight was 680 ~ 

Imnroved St>artan 
(b)(3) 

PhiSC 6 for the W71 would not be achieved until October 1974. (The weapon would 
_.· oe p1acea m-the inaetive stockpile in October 1976.447

) 

In a February 24, 1970, letter to Chairman of the ABC, Glenn T. Seaborg, John S. Foster, 
Director of Defense Research and Engineering wrote, "The Department of Defense desires to 
determine the feasibility of a nuclear warhead for the Improved SP ART AN missile warhead 
section .... The Improved SPART AN missile is a sub-system of the SAFEGUARD ballistic 
missile defense system and is being designed to provide a long-range intercept capability in the 
exoatmosphere against ICBM and SLBM reentry vehicles (RVs), long-range intercept capability 
in the atmosphere against depressed trajectory RVs, a capability to intercept penetration-aided 
RVs~ an endo- and exoatmospheric intercept capability against FOBS [Fractional Orbital 

· Bombardment System], and an intercept capability against satellites (but only within missile 
performance limitations)." [Author's note: Wow, what an assignment!] Foster noted that the 
presently planned improved Spartari missile would use the Spartan missile's first and second 
sta2es while incorooratine: a new third...s.tae:e~ . 

(b)(3) 

'--Sf)artan missile. 44lS 

A.n effort through Phase 2 was requested for this improved 

(b)(3) 

rrbe Laboratory's quarterly 
report for January-March 1970states, "Though there are'liilm~tem parameters as yet · 
unresolved, the AEC has received a fonnal request to participate in the Phase 2 _Feasibility study 
of warhead designs forJ.he ~fled Spartan missile syste!Jl~ 

(b)(3) 

446.'Program Status Weapons Research and Development, October-December 1970 (U)," Los Alamos Scientific 
Laboratory report LA-4614-MS (SRD) (February 1971), p. 42. "W-Division Quarterly Status Report, October I, 
1970 through December 31, 1970," W-2301 (SRO) (January JS, 1971), p. 66, A86-016, 242-15. 
447"FY 1994 Annual Weapons Program Report," DOE Operation Office report (SRO) (October 1, 1994), 
pp.318-322. 
448John S. Foster, Jr. to Honorable Glenn T. Seaborg (SRO) (February 24, 1970), 5 pp., A99-019, 186-10. 
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(b){3) 

'The document noted that theiinproved Spartan 
would incorporate a larger and more powerful third stage motor. This new motor would allow for 
greater missile maneuverability and therefore allow a reduction in warhead miss distance. 
It would also allow for a "loiter" capability. The warhead would needto be multipurpose. 

(b){3) 

It was also noted that if the Sateguiiffi system were extcndett to iii8ximum 
deployment it could be extended to include an area defense of the population against a light or 

(b)(3) 
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}~ 
irrational attack. or aa:ainst accidental launches. 

(b}(3) 

(b)(3) 
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(b)(3} 

In a TWX dat~d May 11, 1970, it was noted that :there might be a ban on the use of MIRV. 
DOD personnel were therefore ~viewing capabilities for alternate strategic missile loads. Use of 
a Mk 19 type device in this applicatlon appeared to be a possibility.464 

In Mayi 970, the Los Alamos staff released a study of the Mk 19 warhead. 46S This paper 
appears to have been prepared as an "information document" for the Military. A letter dated 
July 24, 1970, from H. M. Agnew, Weapons Division Leader, noted, "The level of effort being 
expended at the I.ASL on the Mk 19 program is relatively high; however, the output generally is 
in the form of study proposals. The more attractive proposals are for systems curren~in the 
very early conceptual stages where m~y design iterations remain to be undertaken.' · 

(b)(3} 

~SAEC, Thomas R. Clark, Wash., D.C. to ANl, USAEC, H. C. Donnelly, Albuq., N.M. et. al. (SRD) (May 11, 
1970), 6pp.,A99..019, 188-4. 
465"Mk 19 Warhead Study," W-9-709 (SRD) (May 5, 1970), 19 pp., A99..019, 182-6. 
4~. M. Agnew to Mr. Don B. Shuster, W-2265 (SRD) (July 24, 1970), 1 pp., A99-019, 182-6. 
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A TWX dated September 15, 1970, pointed out that the system cost for the Minuteman m 
and MIRV was 2.2 billion. The nmiected cost for the Mk 19 was approximately 130 million. · · r·~.J 467 
Thus. the R&D cost for the Mk 19 was 5% of the total svstem c.os.ts..: 

(b)(3) 

BJEQ 
Durin2 1970, the DOD Jmidance placed emphasis upon a new FUFO bomb 

(b)°(3) 

SABMIS 
There also continued to be an interest in a Sea-Based Anti-Ballistic Missile Intercept 

System. It was reported that deveJopment scheduJes for this system were 5ucb.Jbat tests. of the 
warheads themselves would not bctM:beduled for FY 1971. 

(b)(3) 

4670. W. Bergen, Los Alamos Scientific Laboratory, Los Alamos, N.M. to C. L Hudson, University of California, 
_Lawrence Radiation Laboratory (SRO) (September 15, 1970), p, 3, A99-019, 188-4. 

(b)(3) 
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~ 
· b. Two-Stage, Lower-Yield Weapons 

SCAD (Subsonic Cruise Armed Decoy) 
Design efforts for the Subsonic Cruise Armed Decoy (SCAD) for use on the B-52 and 

FB-11 1 were also continuin2' in 19701 

(b)(3) 

-The final quarterly report for 1970 from the Laboratory notes that the SCAD was a subsonic 
turbojet-powered missile expected to be employed as a standoff missile in [nuclear] armed and 
unarmed [conventional] versions. It was believed that the unarmed version would be developed 
first. An undated Phase 1.data nack.asre was require.cl before the.Phase 2 mnld he initiated _ 

(b)(3) 

~ . . 

Phoenix ~was a·Navy air-to-air missile. The Phoenix missile system had been in 
development for many years; by 1970, flight testing of the missile with a conventional warhead 
was essentially complete. It was reported, "The Phoenix is the prime armament for the F-14 
advanced lighter aircraft in its role of defending the fleet against air threats. "474 

The request for a Phase 2 study to determine the feasibility of providing a nuclear capability 
in the Phoenix air-to-air missile was received at Los Alamos early in February 1970. The Phase 2 
studv meetine was scheduled to be held near the end of MB- ' 

(b)(3) 

rirwas notea,. .. Tbls commonauty ot consideration complicates what 
"'WOuIOhave otherwise been a straightforward study." 

The quarterly report for April-June 1970 from the Laboratory states that basic information 
on several pl'C)posed warhead designs had been provided for the Phoenix Phase 2 study.

475 

The W-Division quarterly report notes, "The proposed warheads included designs [for the 
Phoenix Phase 2 study] with particular advantages such as minimum use of special nuclear 
materials. no limited life components, low yield variation with age ... Variations in the proposed 
designs to meet the requirements of other missile systems have also been provided.'.4

76 

. (b)(3) 

· 
414''Pi'ogram Status Weapons Research and Development. January-March 1970 M." DIR-2203 (SiID) (no date); 
p. 53. ''W-Division Quarterly Status Report, January l, 1970 through March 31, 1970," W-2249 (SRD) (April 15, 
1970), p. 15, A86-016, 242-12. 
475''Program Status Weapons Research and Development, April-June 1970 (U)," DIR-2212 (SRD) (no date), p. 58. 
476''W-Division Quarterly Status Report, Aprill, 1970 through June 30. 1970," W-2264 (SRD) (July 15, 1970), 
p. 34, A86-016, 242-13. 
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ACE (Advanced Control Experiment) 
Another program under consideration in 1970 was called ACE. These letters stood for 

Advanced Control Experiment. The purpose of the program was to develop and flight test a 
maneuvering reentry vehicle. It was noted that McDonnell-Douglas and General Electric were 
working for SAMSO (Space and Missile Systems Organization) on a predesign study to last 
through Novem~r 1970. The mission of the ACE warhead was "assured destruction.'' At that 
time, the concept was to use three, 350-lb RVs per Minuteman booster. 

- -- -
(b)(3) 

'Repres!nfmtves rrom LOs Alamos~ 
atteuded deatgn Meetings at McDonnell-Douglas, Huntington Beach, California, and at General 
Electric, Philadelphia, Pennsylvania. Additional information is available in the cited reference.477 

ABC (Advanced Ballistic Concept) 
The October-December quanerly renort from the Laboratory indicates a oro21'8ID called the 

ABC !Advanced Ballistic Conceo.U:. 

(b}(3} 

In 1970, a]omt operatton agieement was reactied between t;os·Afmnos"and-SAMSOon the 
ABC program. From the starting date of June 29, 1970, the program was to have a 26-month 
study period. The Air Force Systems Command and SAMSO were responsible for program 
management. The Aerospace Corporation was responsible for the general systems engineering 
and technical integration. The AEC contractor was the AVCO Corporation.479 

LAR <Low-An,gle Reentry Vehicle) 
The Low-AnEle Reentrv vehicle (LAR) was also durimz 1970 being considered for 

development. (b}(3) 

LORAH <Long Range Area Homer) 
In 1970 the Long Range Area Homer system was also being proposed for use with a nuclear 

warhead. It was felt that tests of the LORAH warhead would have to include diagnostic 
measurements of the fast neutron and high-energy x-ray output Jrom the small, lightweight 
warhead. However, it was reported that development was not far enough along that tests needed 
to be included in the schedule for FY 1971. 481 

477
1. J. Jacoby, W-4 to R. G. Shreffler, Subject: "ACE Trip Report-First Design Review," W-4-2980 (SRO) 

(Ausrust26. 1970). 6 DD •• A99-019. 307-4. 

(b}(3} 

• 
4111"Joint Operating Agreement Between Los Aliimos Scientific Laboratory and SAMSO on the ABC Program," (U) 
J.~o date), ~:_I• Table I, film GAMF-1208 LOli Alamos Records Center:. 

. (b)(3) 
4'1

1
Charles I. Browne to Mr. w. R. Cooper, JOf-104-70(SRD) (May i5-;f970), p. 4, A99-019. 
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(b)(3) 

d. Projectiles and Earth-Penetrating Devices 
155-mm 

·Authorization to proceed with a Phase 3 development program for a 155 mm AFAP was 
received from DMA on February 24. The list of approved Military Characteristics and the Army 
Stockpile to Target Sequence were received in early March. The projectile's warhead was given 
an AEC nomenclature of W74.484 

8-inch 

(b)(3) 

. "fhe J\lly--September quarterly report from the Laboratory as well as the W-Division 
quarterly report state that as an addendum to the existing Phase 2 study for the improved 8-inch 
AFAP. two desi2111>rooosals for one of the projectile confi2Ul'ations had been submitted 

(b)(3) 

'Th~Signs are shown in die cited 
W-Division report . ....., 

(b)(3) 

~W-Division Quarterly Status Report. January 1, 1970through March 31, 1970.'' W-2249 (SRO)(April 15, 

1970), p. 47, A86-016, 242~1~·-· 

(b)(3) 

486.'Program Status Weapons Research and Development, July-September 1970 (U)," DIR-2230 (SRO) (no date), 
p. 25. "W-Division Quarterly Status Report, July 1, 1970 through September 30, 1970,' .. W-2282 (SRO) 
(October 15, 1970), p. 18, A86-016, 242-14. 
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UNCLASSIFIED 

(b)(3) 

Earth Penetrators . 
The final quarter W-Division report for 1970 indicates that there was an earth-penetrating 

program called Rumpler. LASL had received authorization in November to participate with 
Picatinny Arsenal and SLA in a joint program to explore the feasibility of the Rumpler concept. 
LASL was to be responsible for the study of the nuclear device for inclusion in the penetrator. 
The final quarterly report for 1970 from the Laboratory states, .. The Rumpler program is an 
attempt to demonstrate the feasibility of penetrating earth to a moderate depth with a missilCL, __ 
launched strai2ht down from a mobile recoilless rifle on a oortable field moun~ 

(b)(3) 

7. 1971 

(b)(3) 

····MOdified Spartan -·--------- "·-· -·· .... _ ............ ·-···-· .. "~,. ... ---· ___ ._, .. .. 

The Laboratory status report for the first quarte..r of 1971 noted that the Laboratory was 
• continuing work no a Modified Snartan nroeram. 

(b)(3) 

It was noted that the Scimitar proposal 
"IU\d been released for inclusion in the ~advanced planning document and also for the P~ 2 

feasibility document.489 The W-Division report for the first quarter also notes that detailed · 
studies had been applied to the Scimitar proposal for the Modified Spartan.~9()---

(b)(3) 

4ll'k'Quarterly Status Report on Weapons Research and DeveJopment for the.Perio<fEnding March 31, 1971 (U)," 
Los Alamos Scientific Laboratory reportLA-4680..MS (SRD) {May 1971). p. 30. 
490.'W-Division Quarterly Status Report, January 1, 1971 through March 31, 1971,"W-2318 (SRD)(April 15, 
1971), p. 14, A86-016, 242-16. 
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(b)(3) 

flt is a step in 
lttettevetopment ofa warhead for the Modified SPARTAN ....... '" 

Hardsite Defense (SPRINT ID 
The third quarter report for 1971 from the Laboratory notes that a new component of the 

Safeguard ABM syste~ called .. Hardsite Defense" (HSD), was to be implemented. It was 
reported, .. HSD consists of an autonomous module for close-in, low-altitude intercept (=10.000 
to 30,000 ft) and is based upon three radar/data-processor units located about 10 nautical miles 
apart. The module will have six or seven firing sites containing about I 00 modified Sprint 
interceptors to defend approximately 21 silos." The ne.w imei:ceJltQr was to be known as 
Sor.int Il: the oJannr.d readiness date was JuJv 1977.1 

(b)(3) 

]An ABC/DOD Joint Working Group had-been set UD to urovide an 
-··--· .. ···~ I 

alternative that used less tritium. A number of proposals had been sugges.!_CJ!, 

(b)(3) 

'"493- ···-~' ·- -·. ·------
D. P. Mac:DougaJI to Major General E. B. Gilier:--O-s-XF:-.Aow-t58 (SRD) (November S, 1971), p.4,Mg-'..019, 

258-28. 

(b)(3) 
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(b)(3) 

- lncJuctect m the hst ot proposed ¥Y73 shots that were presented during the December 8. 
1971, WWG meeting was a test for the HSD. 

(b)(3) 

mgn- Y 1eJ<l Jiomb . 

In the early months of 1971, the weapon groups conducted design studies for a High-Yield 
Bomb to meet a Phase 2 sign-off date of early 1972.499 The W-Division quarterly report for 
January 1 through March 31, 1971, notes, "A special group of designers has been assigned to 
explore methods of fulfilling the requirements for a new High Yield Bomb {HYB). This 
essentially is renewed effort on the improved Class D FUFO, concentratinl? on increased lav
down loads· and hi2her vields~ 

(b)(3) 

I ne LaDOratory·s quarterly report tor the period ending September 1971 notes that the 
nuclear designs for the Phas.e 2 input fqr the High-Yield Bomb bad been comoleted. 

(AlSo included m the PhaSe 2 proposal was tne ID1n1tnUm number of nuc~ 
tests that wolilll be required to complete the development of the selected design. 502 

The W-Divisi,on third Quarter report states that the desisms su22ested raneeif in di~mP.tP.r fmm 1 R 
to 22 inches. • 

(b)(3) 

4!l!l • - . ---"Quarterly Status Report on Weapons Research and Development for the Period·Bnding March 31. 1971 (U)," 
Los Alamos Scientific Laboratory rePort LA-4680-MS (SRO) (Ma~ 1971). oo. 31-32. 

(b)(3) 

:iw.'Quarterly Status Report on Weapons Research and Development for the Period Ending September 30, 1971 
(U)." Los Alamos Scientific Laboratory report LA-4820-PR (SRO) (December 1971), p. 51. 
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~ 
(b)(3) 

By the fourth auarter of 197 L reauirements for the Hiszh-Yield Bomb had become more 
~pecific. 

(b)(3) 

pe b0ll1b was to be dclivered by 
. oofh tacttcfil and strategic aircraft. Five canatttat6§ fof me Pfiase 2 had been selected and the joint 
SLA-LASL input for the Phase 2 study had been submitted to FCIDNA on December 20.504 

High-Yield Multiple RV <Mk 19) 
The high-yield multiple RV program was also underway in 1971. This program was in 

reality a continuation of the Mk 19 effort. 

(b)(3) 

~rly Status Report on Weapons Research and Development for the PerlOd Ending December 31. 1 '171 (U)," 

Las Alamos Scientific Laboratory report.l:t.A-4880-ER (SBDJ..!Mmb. l '172), Q· 36. 

(b)(3) 

V-94 ---.__ ____________ _ 
LA-14066-H 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

UNCLASSl~,lED 

~ 

(b)(3) 

High-Yield Warheads 
Harold Agnew in a letter to Assistant General Manager for Military Application, Major 

General Edward B. Giller, stated that the country should consider what would happen if there 
were to be a ban on the use of MIRV and at lhe same ti.me there was a ban on testing. Agnew 
recommended that the country should develop and test the highest possible yield warhead that 
could be carried as a single [warhead] on the Poseidon. He felt that the same should be done for 
the Minuteman and, if the Titan wer_e kept in service, a high-yield warhead should also be 
developed for this application/He noted, " ... we won't be carrying out our responsibility to the 
TT s jf WP. tinn 't tin theSP. rn1c1f'.ar cievelonment.s."510 

(b)(3) 

51°H. M. Agne"' t9 Major Gen~~F.dwan1-1ioi'n~~:·i)~(SRl:>r{Tulyo,T9'71).Z pp:;-.A9§:Qf9,' .269-3. 

(b)(3) 
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b. Two-Stage, Lower· Yield Weapons 
ABC (Advanced Ballistic Concept) 
At this time, the ABC program was in a sense part of the Mk 18 program that will be 

described in the final chaoter of this reoort. 

(b)(3) 

these are 
<llSCUSsecl m Chapter ll. ' 

ACE (Advanced Control Experiment) and SEE (Small Evader Experiment) 
There co,!Wnued to be interest in providing warheads for a maneuvering-type vehicle. 
One pro~sed iaaneuvering vehicle weapon program was called the Advanced Control 

Experiment (ACE). Th'e stated advantage of this type of weapon was that it would replace the 
Mk 12 with a.greatly enhanced penetration capability. In 1971. it was reported that the first fli2ht 
test for the missile svstem was olanned for the next vear 

(b)(3) 

A similar program was called SEE (Small Evader Experiment). In the summer of 1971, this 
program had just been started. It was reported in a memo from W-9's C. M. Gillespie as a 
S-month paper study. The goal of the program was to develop the smallest maneuvering RV that 
~·stratelricallv effective for Poseidon.~ 

(b)(3) 

He reported; 
"Aerospace and SAMSO are-tnteteSf'ed m the LASL proposal bUt wanffo know [ifj it will work 
before giving much consideration to it." 

The reason given for the interest in these maneuvering defense systems was to counter a 
future Soviet terminal ABM threat. 516 

-

(b)(3) 

-~pons Woiiing Group, Minutes of the 23411t Meeting," WWG-234 (S'iU>){October 20, Tm>:;.I 1, 
A99-019, 92-18. 
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(b)(3) 

VSM (Very Small Multiple) 
Also mentioned in this time period was the Very Small Multiple (VSM) concept where 10 

to 14 warheads would be carried on the Mi!!_uteman m missile; 

(b)(3} 

c. Siggle Stage 
ADM <Atomic Demolition Munition) and SADM <Small Atomic Demolition Munition) 
The first quarter report from the Laboratory states, .. A study has been made to determine the 

amount of stemming necessary for significant containment ofa NATO ADM device detona~ ~n 
a...s_imple hole relatively near the surface (45 ft).'~ 

(b)(3) 

The enerRI movmg up the nole was aepos1tea 10. tne walls generaung a ra<llat snock that eniargeo 
the hole.$i 

(b)(3) 

High-Yield Primary 
~ral tests related to the development of a high-yield primar)':_ 

(b)(3) 

l'-.f.IQ. _.... . . . .. . . ....... .. . . ................ -- ....... ,.." .. . 
'Quarterty Status Report on Weapons Research and Devel<>Pment for the Period Ending March 31, 1971 (U)," 

Los Alamos Scientific Laboratory report LA-468()-MS (SRD) (May 1971), pp. 33-34. 

(b)(3) 
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(b)(3) 

d. Projectiles and Earth-Penetrating Weapons 
Rump I er · 
During 1971. the weapon groups continued work on the Rumpler program. At that time, the 

program was again described in the Laboratory's first quarter report as follows, •'The Rumpler 
program is an attempt to demonstrate the feasibility of penetrating earth to a moderate deptQ with 
a missile launch~¢1 strai~ht down from a mobile recoiless rifle on a portable field mount 

(b)(3) 
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~ 
~rk on· the Bumpier program con!!gued during the second quarter! 

{b){3) 

Criticality tests were begun in June. It was reported, "Tests will be d<;>ne with the 
W'aii:iea.d surrounded by air, water. and in soil mixtures of clay, sand ~d, water with varying 
density and water content."526 [Author's note: These studies were apparentl>' done to 
demonstrate that the device would not preinitiate before achieving the desired depth.] 

The Laboratory's third quarter report states that the propellant charge for the Rumpler ~n 
had been determined. Three earth-penetration tests bad been completed by Sandia perionnel. sv 

The final quarterly reports from the Laboratory and W-Di vision for 1971 .qote that all of the 
interior ballistic tests as well as the propellant setback and functioning tests had been completed. 
The mechanical nuclear-sating system components for the Rumpler device had also been 
completed, assembled, and tested.528 . 

e. Nonuclear Kill 
The Laboratory's status report for the period ending March 31, 1971, reports that there had 

been a revival of interest in nonnuclear kill for a hard-point ABM defense system and for 
antisatellite applications. The Laboratory weapon groups were inyesti2atin2 the .. kind of iet
prQj_ectile that is formed by half of an implosion system.? 

{b)(3) 

Apparenu y mere was urue conunueo mterest m trus program t>ecause Jater progress reports 
fail to mention the project. [Author's note: John Hopkins recalls that this work continued for 
several years before it was phased out.~30 Use of tuballoy projectiles would of course be studied 
and developed at Sandia and other facilities.] 

'u.'Quarterly Status Report on Weapons Research and Development for the Period Ending June 30, 1971 (U)," 
Los Alamos Scientific Laboratory report LA-4732-MS (SRD) (August 1971), p. 39. "W-Division Quarterly Status 
Report. April l, 1971 through June 30, 1971, .. W·2327 (SRD) (July 15, 1971), p. 20. A8~016, 242-17. 
m .. Quarterly Status Report on Weapons Research and Development for the Period Ending September 30, 1971 
(U)." Los Alamos Scientific Laboratory report LA-4820-PR (SRD) (December 1971), p. 56. "W-Division Quarterly 
Status Report, July 1, 1971 through September 30, 1971," W-2343 (SRD) (October 15, 1971). p. 46, A8~016. 
242-18. 
s28"Quarterly Status Report on Weapons Research and Development for the Period Ending December 31, 1971 (U)." 
LoS Alamos Scientific Laboratory report LA-4880-PR (SRD) (March 1972), p. 36. "W-Division Quarterly Status 
ReJ!911, October 1, 1971 throulili December 31, 1971." W-2358 (SRD) (Januarv 15. 1972). o. 32. A86-01n. 242-lQ. 

(b)(3) 

;)'°John Hopkins, personal communication (SRD) (March 12, 2003). --- . 
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8. 1972 and First Quarter of 1973 

(b)(3) 

Modified Spartan 
In a February 28, 1972, memo, D. P. MacDougall reported that the AEC's Giller anticipated 

that a Phase 3 request might be initiated in the FY 1972-1974 time period for the Modified 
Spartan.531 . . . 

The Pha~ 2 renort for the modified Snartan wa.1; oublished in Aoril 1972 

(b)(3) 

Site Defense (Sprint ID 
The Laboratory's first quarter report for 1972 indicates that the Laboratory weapon groups 

were continuing to work on the Hardsite Defense program. However. the program was now 
called Site Defense. Its objective was to defend a portion of the U.S. Minuteman force. The new 
interceptor for this program, called Sprint n. had a slightly reduced launch dispersion, increased 
hardness. and decreased miss distance. The missile in its cell, as well as the entire. module, was 
to operate virtually unattended. The planned readiness date continued to be July 1977.533 

· · 

In a February 28, 1972, memo, D. P. MacDougall reported that in a January 20, 1972, 

document, Giller had indicated the he anticipated that a Phase 3 request might be initiated in the 
FY 1972-1974 time neriod for a Hardsite Defense Svstem (Sorint m.:34 .. 

(b)(3) 

. 
5310. P. MacDougall to Distribution, Subject: "Program Planning," ADW·204 (SRO) (February 28, 1972), 3 pp., 

B11. Drawer49. Folder 1 of5 .. 

(b)(3) 

~lie M. Redman and Cecil C. Carnes. "Quarterly Status Report on Weapons Research and Development for the 

Period Ending March 31, 1972 (U)," Los Alamos Scientific Laboratory report LA-4965·PR (SRD) (June 1972), 
p.54. 
s34D. P. MacDougall to Distribution, Subject: "Program Planning," ADW-204 (SRD) (February 28, 1972), 3 pp .• 
811. Drawer49. Folder 1of5. 

(b)(3) 

. " 
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(b)(3) 

The Laboratory• s third quarter report for 1972 notes that the LaOOratory hachubmitted its · 
SD (Site Defense) Phase 2 study. This study included information on (1) minimum tritium and 

' plutonium usage. (2) rapid-deployment capability. (3) maximum ratio of warhead)ethal ~ to 
SD-svstem miss distance. and (4) minimum nerturhation of the Snrint Rmi~~ilP. 

(b)(3) 

~tails of the design are presented m flie cited reference.540 

.r The ftrst quarter report of 1973 indicates that the Los Alamos groups were continuin~ to 
consider options for the Site Defense svstem. 

(b)(3) 

~lie M. Redman and Cecil C. Carnes, Jr., "LASL Weapons Quarterly for the Period Ending December 31. 1972 
(U)," Los Alamos Scientific Laboratorv reoort LA-5150-PR <SRO) <March 197:'.\). nn. ~F.-~7 · 

(b)(3) 

....--- . 
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(b)(3) 

High-Yield Bomb CHYB), Formerly FUFO. 
In a February 28, 1972, memo, D. P. MacDougall reported that Giller in a January 20, 1972, 

document had indicated that he anticipated that a Phase 3 request might be initiated in the 
FY 1972-1974 time period for a High-Yield Bomb (HYB) (formerly FUF0).543 

The second quarter report from the Laboratory for 1972 includes. as part of the High-Yield 
Bomb program, what was to become a very important project for tl!e Laboratory. The repoif · 
states, ''The explosive TA TB (I .3,5-triamino-2,4,6-trinitrobenzene) was firit deScribed in 1888, 
but was recognized as a very interesting heat-resistant explosive only in the 1950s. At that time 
the Naval Ordnance Laboratory reported briefly on its properties and presented a reasonable 
synthesis.,. The report notes that this material had a great insensitivity to imnact and friction and 
a.n..exvlosive power superior to that Qf other heat-resistant explosives1 

(b)(3) 

The third quarter report for 1972 states, "We have continued experiments to characterize the 
90/l 0 TA TB-Kel-F 800 material discus8ed last quarter, hampered somewhat by our limited stock 
of material. First deliveries ofTATB from Pantex are expected sot>n to alleviate this 
shortage. "545 

The third quarter report also states. "The USAF and USN have studied the 'Final Report of 
the Phase 2 Feasibility Study of the High Yield· Bomb,' dated March 21, 1972, ... and agree that 
it is technically feasible to develop a high-yield bomb that meets the stated requirements, with a 
minimum 4-yr development time, and that no bombs that meet the requirements of the HYB are 
currently available or in production. Subsequently. the Services have reQuested a Phase 3 
Develooment En2ineerio2 oro2f8Ill for the HYB. 

(b)(3) 

"~. P. M.acDougall to Distribution, Subject: "Program Planning," ADW-204 (SRD) (February 28, 1972), 3 pp .• · 
Bll. Drawer 49. Folder 1 of 5. 

. (b)(3) 

st5Leslie M. Redman and Ceci1 C. Carnes. Jr., "Quarterly Status Report on Weapons Resc;arch and Development for 
the Period Boding September 30, 1972 (U)," Los Alamos Scientific Laboratory report LA-5130-PR (SRD) 
(January 1973), pp. 53-54. 
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(b)(3) 

The Laboratory's fi urth quarter report for 1972 announced that a new full-fuzing--0ption 
(FUFO) bomb program ad been requested. (This program took the place of the high-yield bomb 
program.) The bombs· was limited to a maximum of 18-in. diameter, 145-in. length, and a 
2,400-lb weight It was have full-fuzing options and improved safety characteristics. It would 
be for delivery bv both s ate~c and tactical aircraftl 

(b)(3) 

Th1S new progiain was a result of the review of the March 21, 1972, Phase 2 
Feasibility Study of the · gh-Yield Bomb and the decision that certain aspects of the feasibility 
study should be expande before a final decision was made on a Phase 3 deyelopment In terms 
of design considerations for the LASL proposals it was noted that, for safety reasons, it was 
desirable that the bomb i corporate use of tlle new insensitive explosi~ 

(b)(3) 

LA-14066-H V-103 
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By the first quarter of 1973. the High-Yield Bomb was now being called the new FUFO 
bomb. The Laboratory's first quarter 1973 report again notes that when the DOD staff had 

. reviewed the Phase 2 study, they had indicated that certain aspects of the feasibility study would 
need to be expanded before a final decision could be made on the Phase 3 development. Three 
concerns had been cited as requiring additional information. These were (1) improved safety 
characteristics, (2) economy of nuclear materials. and (3) the ability to field-test new.designs 
under the then existing restrictions at NTS. In response. for the suoolemental Phase 2 studv. in 
Jan1:1!!!.Y_ 1973. LASL-SLA presented three proposals, 

(b)(3) 

SCM (Strategic Cruise Missile) 
During the later half of 1972. the Navy initiated a system's study for a strategic cruise 

missile (SCM). It was noted that the interest in the SCM program stemmed from the fact that the 
SALT agreement did not cover strategic cruise missiles; the Russians claimed that cruise 
missiles were tactical weapons. It was reported that the program bad 6 million dollars of funding 
for 1972 and 35 million for the next year. The proposed missile was to have a range of at least 
2,000 nm and was to use a rocket boost plus turbofan cruise engine for propulsion. The missile 
was to be capable of being launched from Polaris submarine tubes (one to six missiles per tube). 
torpedo tubes, and Talos-Tenier missile launc~ 

(b)(3) 

15ata On four existing warlie8ds fiaa filso been provided.551 

~pecific information on warhead yields and sizes for the Submarine Launched Cruise 
Missile was provided in a December 26, 1972. letter from T. A. Sandford and C. M. Gillespie 
from the LASL Technical Liaison team to Commander Hugo Hardt of the Naval Air Systems 
Command.ss2 · 

During the first quarter of 1973. there continued to be support from Los Alamos in relation 
to the preparation of the Phase l study for the submarine-launched cruise missile for the Navy. 
The baseline requirements for the SCM system had been set; the target date given for operational 
~vmlability was November 1978. Warhead design f:roposals were to aim for minimum volume 
and minimum intrinsic radiation from the missile.s 3 

... ,.__, 

(b)(3) 

te . . Carnes, Tr., "LASL Weapons QU8rierly for tbC Perlod Ending December 31, 1972 
(U)," Los Alamos Scientific Laboratory report LA-5150..PR (SRD) (March 1973), p. 60. 
5521'. A. Sandford and C. M. Gillespie toCdr. Hugo Hardt, Subject: "Joint LASUSLA Preliminary Warhead (WH) 
Data for the Submarine Launched Cruise Missile (SLCM) (U)," ADWP-1-72-'17 (SRD) (December 26, 1'172), 4 pp .. 
B 11, Drawer 56, Folder 1 of 4. 
353Leslie M. Redman, "LASL Weapona Quarterly for the Period Ending March 311 1'173 (U)," Los Alamos. 
Scientific Laooratory report LA-5330-PR (SRD) (June 1973), p. 64. 
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~. 
High-Yield. Multiple RV <Mk 19. Modified Mk 12) 
The high...:Jdcld. multiple RV oroe;ram was continued in 1972 

(b)(3) 

:onAugustl7, 1972,~ 
Air rorce Weaponsl..aboratory requested a new !'base l study to support renewed Air Force 
interest in a new ballistic RV for the MM (Minuteman) m. Two types of RVs were to be 
considered in the Phase I study. One type was to be a modified Mk 12 RV with a maximized 

(b)(3) 
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~ 

vield consistent with' the Mk 12 envelope, (b)(3) 

Kesponamg to thts request, the LA~L designers developed a design that they felt was 
suitable for inCO!J>Oration into the modified Mk l 2f 

(b)(3) 

A letter dated October 4, 1972, transmitted the formal LASUSLA Phase-I warhead concept 
infonnation for the new Minuteman m ballistic reentzy yebicle e.. (b)(3) 

(b)(J) It was noted, "Our [LASrJ studies on the I 'ii reentry systems tor 
. r Minuteman began in early 1969. Since then we have had continuing efforts on both RV synthesis 
. and warhead desi~ and testine.'' Additional information is available in the cited reference.sss 

(b)(3) 

}\ new Planmng Irifonriation DOCumeiit to refiect this 
thinking had been issued by ilie Albuquerque Office (ALO). · 

(b)(3) 

558c. M. Gillespie and T. A. Sandford to Col. Charles C. Hyre, Air Force Weapons Laboratory, Kirtland Air Force 
Base. N.M. 87117. ADWP-12-45 <SRDl <October4. 1972). 1600 .. Bl I. Drawer53. Folder 2of2. 
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~ 
PAR (Prototype Advanced Reentry) 
It was also announced in the third quarter 1972 report from the Laboratory that the 

Aerospace Corporation was considering a possible study for a high-yield prototype advanced 
reentry (PAR) vehicle. It was reported, "This study will have a much broader scope than a Mk 19 
or a Modified Mk 12 study." The interest was in the use of three. 400-lb warheads carried on the 
Minuteman III missile 

(b)(3) 

J 

(b)(3) 

~ V-HJ/ 
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~ 
(b)(3) 

'(Additional info.rmation is ayaifoble in Chapter II and in the ~~~ reference :io:>) 

(b)(3) 

ABC <Advanced Ballistic Concept) 

~~ Tua 
sense. this program was similar (but had a reduced yield requirement) to the lightweight MIRV 
program discussed in the previous section. 

R. B. Olwin in December 4, 1 '!72, wrote to Capt D. R. Mentzer of the Space & Missile 
Systems Organizations to up:late him on the ABC prograll} 

(b)(3) 
u1win wrote, -we 

wish to congratulate the Air Force, SAMO • .Aerospace, and Avco OiiThe success of the ABC 
program through the first UGT and flight tests." Olwin added, "We feel significant advantages 
are to be gained through weight savings in an ABC-type vehicle by using some of the new 
technology we are now pursuinS. We would be happy to meet with you at your convenience to 
discuss any of these subjects."5 

On March 27, 1973. in support of the ABC Program Design Update Task, T. P. Seitz, 
another member of the LASL Technical Liaison team. sent Capt D. R. Mentzer a "payload 
design update." This update showed various options, including several new warhead 
configurations that the LASL team felt were suitable candidates for the program. Additional 
infonnation is available in the cited reference. 568 I 

(b)(3) 

1 ~lie M. Redman and Cecil C. Carnes, Jr., "Quarterly Status Report on Weapons ResCarch and Development for 
the Period Ending September 30, 1972 (U)," Los Alamos Scientific Laboratory report LA-5130-PR (SRD) 
(January 1973), pp. 61-64. 

(b)(3) 

S6
7R. B. Olwin to Capt. D. R: Mentzer, Subject: "Updated Warhead Information Pertaining to the ABC Program," 

ADWP-72-31 (SRD) (December 4, 1972), 5 pp., Bl 1, Drawer49, Folder 1of5. 
N-r. P. Seitz to Capt D. R Mentzer, Subject: "Joint LASL-SLA Payload Update Data for ABC .Program," 
ADWP-1-73-57 (SRD) (March 27, 1973), 7 pp., Bl 1, Drawer 107, Folder 2 of3. 
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The Navy's Mk 400 
The third-quarter report for 1972 from the Laboratory formally announced the Mk 400 

program.569 This program will be described in the following chapter. 

SEV (Small Evader Vehicle) 
The third-quarter report from the Laboratory also noted a program called the small evader 

vehicle (SEV) program. It was stated that LASL had supported this program with preliminary 
warhead data followed by a formal Mk 500 Phase 1 data package. Representatives from LASL 
had attended working meetings with the staff at McDonnell Douglas Astronautics Company. 570 

[Author's note: The Mk 500 was a Navy sponsored program. It was in a sense similar to the 
Mk 406~ but the Navy wanted the Mk 500's missile to be able to change course on demand in 
order to attack the designated target.] 

SCAD (Subsonic-Cruise Armed Decoy) 
SCAD was envisioned to be a USAF turbojet-powered, air-launched, 800-mile-:range 

· · missile designed to enhance bomber penetrations. The missile was to be carried on the B-52 and 
FB-1111 (b)(3) . 

Retlecting the continuing interest in this type of weapon, tn a Pebfifary 28, 1972, memo. 
D. P. MacDougall reported that Giller had noted that he anticipated that a Phase 3 request miJiht 
be initiated in the FY 1972-1974 time period for a Subsonic Cruise Armed Decoy (SCAD).5 

In July 1972. the Director of Defense Research and Enginee~g (DDR&E) requested that 
the AEC reinitiate the Phase 2 study for the SCAD program. A March 1973 completion date was 
requested. The Laboratory's third quarter report states. "The original Phase 2 study for SCAD, 
requested by DDR&E in October 1970, was never officially initiated because the AEC did not 
receive an approved Phase 1 data package." 

The third-quarter report from the Laboratory also notes, "LASL continues to study SCAD 
. ._WH candidates that will best fit the SCAD missile and meet USAF requirements . ..572 

The Laboratory's first-quarter report fo(, .1973 indicates that for the SCAD Phase 2 input 
LAS.L had submitt~ four nmjor pr.gpgsak for the deiigij 

(b)(3) 

~slie M. Redman and Cecil C. Carnes, Jr., "Quarterly Status Report on Weapons Research and Development for 
the Period Ending September 30, 1972 (U)," Los Alamos Scientific Laboratory report LA-5130-PR (SRD) 
(January 1973). p. 68. 
510..Leslie M .. Redman and Cecil C. Carnes, Jr., "Quarterly Status Report on Weapons Research and Development 
for the Period Ending September 30, 1972 (U)," Los Alamos Scientific Laboratory report LA-5130-PR (SRD) 
(January 1973),p. 70. 
5110. P. MacDougaH to DistributioQ, Subject: "Program Planning," ADW-204 (SRD) (February 28, 1972), 3 pp., 
B 11, Drawer 49, Folder l of 5. 
5721..eslie M. Redman and Cecil C. Carnes, Jr., "Quarterly Status Report on Weapons Research and Development for 
the Period Ending September 30, 1972 (U)." Los Alamos Scientific Laboratory report LA-5130-PR (SRD) 
<Ianuarv 1973). DD. 70-71. 
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Pershingll 
The Laboratory's third quarter 1972 report indicated that the LASL groups were working 

with the Army to conduct a Phase 1 study on a nuclear warhead for an improved Pershing 
system. (The Pershing missile was a two-stage, surface-to-surface ballistic weapon-that was 
capable of engaging targets to a range of 400 miles.) 

[Author's note: The reader will recall that the original Pershing IA missile carried~th:!::e'--_ 
W50 warheacL 

(b)(3) 

fPlaru:led modifications for the -
~Pie"'rs'l!1blrtnmg1r11nr.1nnc;:;il'"uded;r.;;;r,imii=rupu:ron-v;;;e~dr:;ac~cur;;;;ac;:;;y","l'la,.w ... m......,hea_.,,dnwn:mill'k''the same or improved effectiveness, and 
a reduced time to fire as well as an inC!eased firing rate, 

(b)(3) 

... LASI: was aslted tO submit proposals fbr all three types of Warbemts for the Phase 1 
'"Stiiay for the Pershing Il. 

Preliminary proposals were presented at the second Phase 1 meeting. For additional 
information on these, the reader is referred to the cited reference. It should be noted, however, 
that for the earth-penetrating warheads, different types of projectiles were suggested. For the 
standard fiss~on warheads, both single-stage and two-stage designs were suggested.

574 

The first quarter report for 1973 notes that the Laboratory had submitted its final input for 
the Pershing II Phase 2 study in March. Included in the eight proposals were (EPW) (including a 
Rumpler-like design) and airburst fission warheads. A combination warhead was also proposed. 

_, It was noted; "The combination warhead merges EPW technology with airburst or ground-burst 
weapons, or both. This system could be used against a wide range of targets, and its mode of use 
in each case would be determined by relative requirements for maximizing target kill while 
minimizing collateral dainage."575 

(b)(3) 

T~ eemiaued: tobe'"mterestin an ADM. In a February 28, 1972, memo, D. P. 
MacDougall reported that in a document that he had recently received from Giller, Giller had 

. indicated that he anticipated that a Phase 3 request mi~t be initiated in the FY 1972-1974 time 
period for an Improved Atomic 0etnolition Munition. 76 

(b)(3) 

S74Leslie M. Redman and Cecil C. Carnes, Jr., "Quarterly Status Report on Weapons Research and Development for 
the PeriocfEnding September 30, 1972 (U)," Los Alamos Scientific Laboratory report LA"5130-PR (SRD) 
(January 1973),pp. 73-74. 
57Suslie M. Redman, "LASL Weapons Quarterly for the Period Ending March 31, 1973 (U)," Los Alamos 
Scientific Laboratory report LA-5330-PR (SRD) (June 1973), p;67. 
376D. P. MacDougall to Distribution, Subject: "Program Planning," ADW-204 (SRD) (February 28, 1972), 3 pp., 
811, Drawer49, Folder 1 of5. 
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(b)(3) 

d._ Projectiles and Earth Penetrating Weapons 
Mark 48 Torpedo 
The third quarter report for 1972 from the Laboratory notes that the input proposals for the 

Phase 1 study for the Mark 48 convertible warhead had been completed and submitted for 
review~ the Phase I document had been published in August 1972. [Author's note: A convertible 
warhead was a warhead that could use a conventional HE warhe~ or when required, this 
warhead could be exchane:ed for a nuclear warhead. or turned into a nuclear warhead. l 

(b)(3) 

. ' ~was suggesrea that the insertable-capsule concept could also be used in the Condor, 
Harpoon, and the extended-range Walleye.;The Laboratory's quarterly status report for the · · 
period ending September 30, 1972, indicated that it was hoped that a nuclear testof a device . 
representative of the insertable-capsule concept could take place before June 30, 1973.

578 

Harpoon 
The Laboratory's fourth quarter report for 1972 indicates that the Laboratory had also been 

asked to participate in a similar Phase I study fot a convertible warhead for the Harpoon, the 
Navy's new antiship missile. It was reported that the Los Alamos weapon development teams 
were investi2atin2 the feasibility of.low-yield convertible warheads for this application. 

(b)(3) 

Additional information on the proposed design 1s available m the 

(b)(3) 

'. ~e 1J: Redman 8nd CecilC. Carnes, Jr., "Quarterly Status Report on-weipons Research iiialleveftijiment for . 
the Period Ending September 30, 1972 (U}," Los Alamos Scientific Laboratory report LA-5130-PR (SRD) 
(January 1973), pp. 72-73. 
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(b)(3) 

Penetrator 
The third quarter report from the Laboratory indicates that Sandia was conducting an 

extensive study of earth-penetrating weapons. The staff at Los Alamos were reviewing this 
work.581 · 

9. Conclusions 

a. WorkLoad 
As the reader will no doubt have realized from reading the previous sections, during the 

1965-March 1973 time pericid there were an incredible number of Phase 1 and 2 projects that 
·were requested by the various groups in the Military. As a result, a large amount of Laboratory 
effort must have gone into the preparation of suitable studies and proposals and attending 
meetings with the Military and tl}eir contractors. {John Hopkins has commertted that one reason 
W :-9 was formed was to respond to all the Phase 1 and Phase 2 requests made to the 
Laboratory.)582 As reported in the previous sections, at times full-scale tests were also completed . 
as part of these projects. However, despite all the effort and money spent on these, many of these 
projects never progressed into Phase 3 programs. · 

In addition to the Phase 1 and Phase 2 programs, there were other projects undertaken that 
the Laboratory management believed to be important in terms of weapon development. Some 
projects appeared to be important enough that the Laboratory management approved tests at NTS 
related to these programs. Many of the primary development tests described in Chapter Il fall 
into this category. 

b. Importance of the Work 
There were a number of efforts that, one may conclude, ended as "dead end" projects. 
However, if testing during this time period had been restricted to Phase 3 programs only, 

the Laboratory weapon development groups would not have been able to test the concepts that 
would later be incorporated into the XW76. 

Thus, the fact that the test program at that time allowed for testing of advanced systems was 
important in future weapon development. 

mi..es1ie M. Redman and Cecil C. Carnes, Jr., "I.ASL Weapons Quarterly for the Period Ending December 31, 1'172 
... JU),," Los Alamos Scientific Laboratory re.(!9!t LA-S ISO.PR (SRD) (March 1973), p. 61. 

(b)(3) 

sa1Leslie M. -Redman and Cecil C. Carnes, Jr., •'Quarterly Status Report on Weapons Research and Development for 
the Period Ending September 30, 1972 (U)," Los Alamos Scientific Laboratory report LA-5130-PR (SRO) 
(January 1973), p. 73. 
512John Hopkins, personnel communication (U) (November 21, 2002). 
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c. Shift In Deslg\l, Materials, and Engineering 
One of the most interesting aspects of the early 1970s program was the shift in design, 

materials, and engineering that occurred in almost all the various components that make up a 
nuclear weapon. The technical foundation for the designs that Los Alamos would contribute to 
the modern stockoile was ouicklv beine: develooed durine: this critical time oeriod. 

(b)(3) 

Safety was becoming a major concern. In response to these concerns, the HE formulation 
groups·were investigating the use of insensitive explosives; the designers would adapt their 
primary designs to use these. In addition, the engineers were investigating techniques to reduce 
the threat from possible diversion of w~ns. 

(b)(3) 

tt1ie metallurgists were developmg for use m the new pits pluton1um alloys that containoo 
'llfinimum amounts of gallium. · · 

· These switches are evident in the new designs that the Laboratory was listing in the 1972 
Phase l and Phase 2 proposals. These switches would be critical in the Laboratory's success in 
obtaining new Phase 3 programs. 

C. Trends 

1. Change in Composition 
. There are some interesting trends that need to be considered in a discussion of the work of 

the;fate 1960s and early 1970s. 
. One of these trends is the total number of weapons in the stockpile.. Figure V-5 shows thjs 
number as a function of year and type. While, as shown in Figure V-5, the number of weapons in 
the stockpile actually increased rapidly from 1958 until 1966. a slow decline began after that 
period. 

Of greater interest are tile number of builds and number of retirements as a function of year 
. shown in Figure V-6. As the reader will note, there was a major decline in production after 1960 .. 
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Another figure of interest is the data on yield versus year shown in Figure V-7. As the 
reader will note, once megaton yield weapons were developed and entered the stockpile, there 
was a very rapid rise in the total stockpile yield However, following the early 1960s, there was a 
continued decrease in yield as the smaller yield systems entered the stocjmile. . .. --· 

Another item of interest is the use of special nuclear material. 

(b)(3) 

2. New Weapon Systelll.9 
Another interesting trend is the continuing decline in the number of new weapon systems 

coming into the stockpile as a function of year. The reader will recall that the first nuclear 
_weapons had been employed in 1945 •. The Phase 3 for the Mod 0 for the 861 was June 1963. 

(b)(3) 

Dllring the latter hall of tfie 1960s and early 1970s, despite all the work that had gone into 
the Phase 1 and Phase 2 projects, as previously noted, many of proposed weapons never reached 
Phase 3. Moreover, several of the Phase 3 programs were canceled before the weapon system 

·went to the stockpile. After the award of the 861, the W62(Minuteman'sMk12 RV) went to 
Livennore. The Army's sponsored 63, 64, and 65 were never produced. The Anny's W66 went 
to Los Alamos. The Air Force's W67 went to Los Alamos but was canceled The Navy's W68 
for Poseidon went to Livermore. The W69 for the SRAM missile went to Los Alamos. The W70 
for the Army's Lance missile went to Livermore as did the W71 for the Anny's Spartan missile. 
Los Alamos received the W72 assignment for the Walleye and the W73 for the Condor. 
Although the 155-mm projectile was awarded to Los Alamos as the W74 and the 8-in. to 
Livermore as the W75, both projects were canceled. 

(b)(3) 

V-116 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I: 
I 
I 
I 
I 
I 
I 



I 
I [' --
I 

I 

::> 

I 
I 
I 
I ~ A 

~ ~ 
~ 

,.._, 

I ~ 
r:. 
·~ 

1--4 
,_.,.. 

en r:f) 

I r:n r·r-. ..,.,,,,.{ 

~ ~ 
H 

,..,, 

I 
(b)(3) I~ 

u 
,.._,, 
~ ; -z z 

I ~ 
t;.:) 

I 
I 
I 
I 
I 

~ 

I ~ -I 

I :s 

I 



(b)(3) 

QO --I 

> 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
\ 

I ' 

°' ...... ...... 

I > 

I 
I 
I q 
I ~ ~ 

~ 
I ~ ~ 

U1 rn ~ 

I ~ 
&] 

H ~ 

I 
0 tJ s (b)(3) ':-~ 

pc-,: 
\.-.... 

~~:...~ 

I 
I 

1• 
I 
I 
I 

::c: 
I 

I ~ 
0 
'<:t" 

I 

I 
...... 

< ...J 

I 



UNCLASSIFIED 

~ 
Looking ahead in the period 1973-1980 the number of new systems was even more limited. 

The ABC program and Mk 18 programs (that evolved into the Mk 400 program) were precursors 
to the W76; the Phase 3 authorization for this strategic warhead was received by LASL in May 
1973. The high-yield multiple RV program/Mk.19/Mk 12A was the precursor for the W78 
(Phase 3, June 1974), an assignment that would also go to LASL. The High-Yield bomb program 
would go to Livermore as the XW77 with a Phase 3 of May 1974. (fhis program would later 
become the B83.) The Safeguard (Spartan/Sprint) program would be discontinued. (The weapons 
that had been stockpiled under this program would be· retired.) The improved 8-inch artillery
flred projectile with a Phase 3 date of January 1975 would go to Livermore as the W79. 
The W80 program, the cruise missile project (air launch, sea launch, and advanced cruise 
missile) \vmtle 1eeei:ve a Phase 3 date of June 1976 and would 20 to Los Alamos. 

(b)(3) 

The W82, a 15s:mm artillery &hell, was given to Livermore 
out was never producett. The W84, the ground-launched cruise missile warhead, would have a 
Phase 3 of September 1978 and would go to Livermore. The W85 f<;>r the AJ;my's Pershing II 
missile went to LASL (Phase 3 of May 1979}, but all warheads 'Yould be.re~ in March }~l 
and the.it' components used to build the B6 l-l 0 -

(b)(3l f'the W86, the design for the 
i'ershing II Earth Penetrator, was cancelled after Phase 3.584 Thus, there were in a sense seven 
projects in seven years that reached the stockpile. 

With few projects being awarded in this time period, it was a tough fight for the 
Laboratories to procure and complete a Phase 3 assignment. 

3. Decreased Levels of Funding 
Edward Giller, Assistant General Manger for Military Application, in a TWX dated 

September 17, 1970, reported to the Laboratories that the low level of FY 1971 on-conti~nt 
funding as well as the trend being experienced in the overall level of funding meant that less 
money would have to be spent in the NTS test program than had been spent in previous years. 
Giller noted, "We must look both at the need for specific tests and test programs and at the way 
they are conducted. On the need side, we must candidly question such things as total numbers of 
tests being conducted on similar Phase 2 designs, on effects, or og. high yield devices.'.sas This 
was a notice that the NTS test program would need to undergo some changes. Tests would be 
limited to those considered to be the most important. 

Giller continued his warnings to the Laboratories conceming the need to limit spending. 
In a document dated January 20, 1972, titled "FY.-1974 Weapons Program Budget Planning 
Assumptions," Giller stated, "Any work which does not directly support either present or 
anticipated future weaponization requirements must be relegated to a lower priority category. 

~4Betty L. Per~ns, ''Why Nougat? (U)," Los Alamos National Laboratory report LA-12950-H (SRD) (November 1, 
1995), pp. A-l-A-3 . 

. '5115iJSAEC,-Edward B. Giller, Wash., D.C. to BW3, UCLRL, MM. May, Livermore, Calif., et. al (OUO) 
(September 17, 1970), 3 pp., A99..019, 198-12. . 
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This does not imply that such work is not important; it simply means that in light of the present 
and the anticipated restrictions on overall 'funding for the nuclear weapons program, the primary 
empha&,is must be directed toward support of current weapons program objectives.'.s86 

4. Tighter Test Requirements/Cost Increases 
After the venting of Baneberry (fired on December 18, 1970), the procedures for conducting 

an underground test underwent major revisions. These revisions were made to ensure that a 
similar venting episode would not occur again. 

In a letter to Major General E. B. Oilier, Assistant General Manager for Military 
Application dated April 9, 1971, D. P. MacDougall, Assistant Director for Weapons at 
Los Alamos wrote, " ... the post-Baneberry procedures are being estimated to increase the cost 
per test of field construction by at least 20 or 25 percent, and thus the total number of tests is 
considerably reduced from that which we had been assuming would be feasible.'.s87 

5. Result 
In the early 1970s, there were major changes in the U.S. weapon program. First, because of 

funding limits and other restrictions, not as much effort could be placed on advanced 
development. Second, there were a very limited number of Phase 3 projects that were being 
given to the weapon laboratories. Third, the limitation on testing and money meant that when a · 
Phase 3 award was made, not as many tests and not as detailed a diagnostic program as might 
have occurred otherwise to develop a weapon would taice place. And finally, with a limited 
number of projects available and a limitation on money for testing, the development teams at 
each Laboratory were under great pressure to produce. 

The development teams had to meet all the stringent requirements placed on that weapon, 
and at the same time they had to achieve the required weaponized system quickly and with a 
minimum effort. 

It was not foreseen at that time that several of the weapons undergoing development in the 
1970s and 1980s time period were going to be in the stockpile for a long, long time. 

586o. P. MacDougall to Distribution, Subject: "Program Planning," ADW-204 (SRD) (February 28, 1972), 3 pp., 
B 11, Drawer 49, Folder 1 of S. 
581

D. P. MacDougall to Major General E. B. Giller, USAF, ADW-79 (SRD) (April 9, 1971), p. 2, A99-019, 258-27. 
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CHAPTER VI. THE MARK 18 AND THE MARK 400 PROGRAMS AND THE 
PUSH FOR A STRATEGIC MISSILE WARHEAD 

A. Mk18 

1. The Question of a Pie Split 
Harold Agnew has described the origin of the pie split. In the period 1956-1960 both the 

Livermore and Los Alamos laboratories were responsible for a large number of Phase 3 
programs. Agnew has reported, .. With this heavy load of Phase 3 work, it was agreed by both 
LASL and Livermore managements and by DMA that, to the maximum extent feasible, the two 
laboratories would get together and arrive at recommendations as to which laboratory would do 
which development job, and then so recommend to DMA. OMA much preferred this procedure 
to that of making the decisions unilaterally in Washington and then listening to squawks from 
one or both of the laboratories .... The division of the Phase 3 jobs was mostly handled by this 
sort of agreement which was usually referred to as 'pie splitting' ."1 

During the first part of 1966 there were two weapon systems that the Military was 
proposing that both the Livermore and Los Alamos groups very much wanted as Phase 3 
assignments in terms of the warhead: the~ 3 RB's warhead and the Mk 18 RV' s warhead. 
The Mk 3 RB was to be used on the Navy's Poseidon missile; the Mk 18 RV was for the Air 
Force's Minuteman-the use of multiple RVs on the missile was envisioned in both these·-.. 
applications. [Author's note: The Navy refers to the reentry system not as a reentry vehicle 
(this is an Nr Force .designation) but as a reentry body, hence the designation Mk 3 RB.J 

The Navy's Poseidon with its Mk 3 RB had a proposed operational date of August 1970; it 
was anticinated that the Phase 3 assi21l1Ilent for the warhead would be made in June 1966. 

(b)(3) 

l3radbury really-Wanted Los Alamos to have the warhead assignment for the Poseidon and 
for Livermore to have the warhead assignment for the Minuteman. He indicated this desire in a 
letter dated May 11, 1966, to Livermore director, Michael M. May.3 However, May replied to 
Bradbury on May 20 and outlined why he believed that technical_!¥ Livermore was in a much 
better position to supply the Poseidon/Mk 3' s warhead~ 

(b)(3) 

P Un the other hand, May felt that the Mk 18 (RV .~r~~m for the Miriuteman) was_ 
likely to have a later date required for its producgon; 

(b)(3) 

fMay noteO,""TliisTs-8.n area where neither Laboratory 

1H. M. Agnew to Major General Frank A. Camm, DIR-2292 (SRD) (August 10, 1972), pp. 2-3, Bl 1, . 
Draw..er..S6....f'older 1 of 4. --------·--

(b)(3) 

~. E. Bradbury «.-or. MiChaefli["May;DI1f.202s (SRD) (May 11, 1966), 3 pp., A99-019~-198-7. 
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seems to have an edge in experience, and hence, if the workload situation warrants it, the 
warhead might well be assigned to LASL.'.4 In a letter dated June 1, 1966, to May, Bradbury 
conceded that ifthe Mk 3's warhead assignment were to be made soon, Livermore would get it. 
However, Bradbury stated, .. If you end up doing the Mark 3, we would certainly insist that we 
should do the Mark 18."5 

In a TWX dated June 23, 1966, Delmar L. Crowson, Director of Military Application, 
informed the laboratory directors that he had concluded that the designs utilizing the LRL 
orooosals were the most suitable candidates for Phase 3 development of the Mk 3 warheaci. 

{b){3) 

=- .Because of this, he was requesting that the Phase 3 assignment go to Livermore. 
(The warhead for the Mk 3 would be designated W68.) However, there were advantages to 
having different warheads be developed by different AEC laboratories. Crowson stated that he 
intended to assign the Mk 18 to Los Alamos.6 

During the January 4, 1967, meeting of the Los Alamos WWG (Weapons Working Group), 
J. K. S. Walter reported that money had been budgeted for the Mk 18 program. However, final 
approval had not been received through the Air Force. Extensive briefings were scheduled to 
take place durin2 the month, Interestingly, Walter reported that four warheads were being 
considered. 

{b)(3) 

;rlle iiiixbnutn allowed weight was 150 poundS. AS many as eight Mk 18 RVs were 
planned for use on a single Minuteman.7 

In a memo dated January 16, 1967, the Chief of Staff of the Air Force noted that current 
plans were to start development of the Mk 18 Reentry System in FY68. The memo requested that 
a Concept Formulation Package for the Mk 18 aimed at Contract Definition in July 1967 be 
provided. The memo also noted that the programmed IOC (Initial Operational Capability) of the 
Mk 18 RV was July 1971. Although the previous 1966 study had been concerned with an 
Assured Destruction Mission, the new 1967 study was to also include the Damage Limiting 
aspect. Additional information on the desired inputs is available in th(: cited reference. 

8 
· 

2. The Question of tbe Primary 

(b)(3) 

· /ll was noted, "'f'hey neeae4 this infflrmation $ soon 
as possible in order to proceed with systems effectiveness studies." 

4Michael M. May to Dr. N. E. Bradbury, BY 66--32 (SRO) (May 20, 1966), pp. 2-4, A99-019, 198-7. 
5N. E. Bradbury to Dr. Michael M. May, DIR-2032 (SRO) (June 1, 1966), p. 1, A99-0l9, 186-2. 
6uSAEC, Delmar L. Crowson, Wash., D.C. to RUWPQA/USAEC L. P. Oise, Albuq., N.M. et. al. (SRO) 
(June 23, 1966), 3 pp., A99-019, 182-1. 
7 
.. Weapons Working Group, Minutes of the 17<Jh Meeting," WWG-170 (SRO) (January 4, 1967), pp. 8-9, 

A99-019, 92-12. .. 
8Cbief of Staff, USAF to AFSC (SCL), Subject: .. Mk-18 Re-entry System Trade-Off Analysis (U)," 
(SRO) (January 16, 1967), 4 pp., A99-019, 186-2. 
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In order to meet this request. a meeting was held at Los Alamos on February 20. 1967, 
where representatives from GMX-3. T-2. W-4. and W-1 were given information concerning 
what the vari~ warhead de~gns submitted by Los Alamos to BSD miaJ>t bf; 

(b}(3) 

Personnel from 

(b)(3) 

-

- On February 27.19ffl. the various weapon laboratories were informed that BSD was going 
to hold a meeting on March 3 at the Norton AFB in California The topic of discussion was to be 
the Mk I S's warhead. Included in the discussion would be the Mk 18 technology and 
development time scales. 11 

(b)(3) 

llbe design bad jllit been released to W-1. n: _J 
E. C. Dudziak. R. G. Shreffler. and J. K. S. Walter represented Los Alamos at the March 3 

meeting at Norton AFB. During th~ meeting it was indicated that the Phase 3 decision on the 
warhead would come between July 1967 and January 1968. The first production unit was 
scheduled for Januarv 19711 

(b)(3) 

In their memo reporung 011 die meetmg. the LASL 

91. K. S. Walter to Distribution. Subject: .. MK 18 Warhead Designs for Systems Studies," W-1-E-12205 
lSRDHFebruarv 21. 1967). 3 DD •• A99-019. 182-1. 

(b)(3) 

11BSD, Norton AFB, Calif., to RAOWPWo/Lawrence Radmtion Lab .• Livennore. Calif. et. al. (SRD) 
(February 27, 1967), 3 pp .• A99-019, 182-1. 
12

"Weapons Working Group, Minutes of the 173rd Meeting," WW0-173 (SRD) (March l, 1967), 
pp. 2-3, A99-019, 92-13. 
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attendees indicated that the Los Alamos team was to supply a partial input for the Mk 18 study 
by March 10. This input was to be followed by a more complete, Phase 2-lik.e, document. 13 

. 

On March 10, Walter sent a letter to Headquarters, Ballistic Systems Division that outlined 
tl:~~t§Ugg~sted Los Alamos designs for the Mk 18 

(b)(3) Wartet'S tetter included schematics giving 
-srze 01mensl"'on..,s"""'o""rnm""e-v-ar-10-a ... s"""'opmms. He n1'tetr~ .. All of the warheads proposed can be 

developed within the presently anticipated Mark 18 schedule. "14 

On March 14, 1967, Brig. General Delmar L. Crowson sent out a copy of a letter, dated 
February 17. 1967, from the Air Force to the Manager of the Albuquerque Operations Office as 
well as to the directors of the various AEC laboratories. In this Air Force letter Major General 
Otto J. Glasser, representing the Air Force, had requested that the Director of Military 
Application proceed with having the AEC laboratories participate in studies to optimize the 
Mk 18 RV configuration. He had reported that the Air Force intended to request a formal Phase 2 
study as soon as the warhead requirements were better defined. 15 

· . 

Durinl! the March 15. WWG meetine. Shreffler reviewed the Mk 18 oroeram 
(b)(3) 

1 he weapon groups were wortang on .. Phase 2-lilee" documents. They hoped to have 
version two ready during the week of April 3. 16 

On April 25, 1967; the Los Alamos and Sandia planning team sent out a 29-page report 
titled "Technical Data Package for Mk 18 Systems Effectiveness Study." This report was similar 
to the March 10 proposal but incl!!_ded additional detail~.!n terms of weaponizatioq 

(b)(3) 

13E. C. Dudziak, R. G. Shreffler,J. K. S. Walter, Subject: "Trip to BSD, Mark 18 Discussion.'' AW-1255 
(SRD) (March 7, 1967), 5 pp., A99-019, 182-1. 
14J. K. S. Walter to Headquarters, Ballistic Systerm Division, W-1-E-12237 (SRD) (March 10, 1967), 

- 10'pp., A99-019, 182-1. 
15:Brigadier General Delmar L. Crowson to Those Listed Below, Subject: "Mk-18 Reentry Vehicle," 
(SRD) (March 14, 1967), l p.; Otto J. Glasser to Director of Military Application (SRD) (February 17, 
1967), Ip., A99-019, 182-L 
16uWeapons Working Group, Minutes of the 174111 Meeting," (SRD) (March 15, 1967), pp. 7-9, A99..019, 
.~. 

(b)(3) 
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On May 16, in a meeting with Major L. H. Laird of BSD, Walter was told that the Phase 2 
request for the Mk 18 had been turned down within the DOD pendine: comnletion of the Phase 1 
package (b)(3) 

On June 1, 1967, Walter sent out yet another memo to his team. He noted the design 
characteristics of the reentry vehicle and the fact that seven vehicles per booster had been used in 
a recent study that had included an analysis of the weight vs yield as a function of design. As part 
of Walter's memo, the results of the study showing RV weight vs yield were presented in the 
form of ara.phs,~-- · 

(b)(3) 

During the WWG meeting of June 7, Walter announced that the Air Force Weapons 
Laboratory was c~ntly putting together the Mk 18, Phase 1 package. It should be available 
later in the week. 

(b)(3) 

- - The WLPC meeting held on June 13, I 967, was, from a historical point of view, a very 
interesting one. It was caJJed to discuss po§ibJe primaries for the Mk J 8. During the meeting, it 

_)yj!S announced tbatJbe Phase 1 DJ,Cka~e in draft form was availabld,: 

(b)(3) 

2rr-ir'". - ·- -J. K. S. WatterTO Distribution, Subject: 0 Mk 18 Design Study," W-1-E-12492 (SRD) Qune 1, 1967), 
U_pp.,A99--019, 182·-----

(b)(3) 
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(b)(3) 

On June 19. R. G. Shreffler, Alternate W-Division Leader, sent out a memo to upper -
management, 

(b)(3) 

During the July 6, 1967, WLPC meeting, it had been announced that the Mk 18 program 
had slipped about 9 months; a Phase 2 date was not predictable.30 

(b){3) 
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(b}(3) 

lil order to take advantage of your experience in tbiS field as rapidly as possible, fsuspect that we 
will want to have a good many conversations with various members of your staff familiar with 
the various problems you have encountered. We will try to be as little trouble to you as possible, 
but I hope we may count on your assistance, and the ·purpose of this letter is to request this !"34 

In a letter dated August 23, 1967, May agreed to assist. He noted, "A potentially mutually 
advantageous diagp.ostic program refarding these primaries would be their flash X-ray analysis 
on vour suncr.i.Qz:.Phermex facilitv."3 

(b)(3) 

f[Author's note: LX-09 was a Uvermore 
developed lbrmulation. The Livermore scientists felt, at that time, that this explosive was stable ' 
at relatively high temperatures.] A. Popolato from GMX-3 announced to the HWG attendees thal 

• . the Los Alamos explosive formulation staff had also developed an explosive that pedonned as 
well as LX-09 at high temperature. This explosive was going to be known as PBX 9408. 

(b)(3) 

~. E. BMtttiiify to Dr. Micliiiel M. May, DIR-2091 (Sio) (August b, i967). l p., M9-019, 182-1. 
3~ichaeJ M. May to Dr. N. E. Bradbury, Director, BY #61-55 (SRO) (August 23, 1967), 1 p., A99-019, 
273-2. 
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Popolato, during his presentation, compared the performance of PBX 9404, LX-09, and 
PBX9408.36 

On August 29, 1967, there was a meeting at SAMSO (Space and Missile Systems 
Organization} in San Bernardino, California. The purpose of the meeting was to discuss the 
technical effort that would be reguir!(d over tbe next few months to support the Mk 18 program. 

(b)(3) 

/,iAMSO personnel had requested tne 
latest wamead design-infonnation in order that Aerospace personnel, assisted by Sandia, could 
proceed with their reentry vehicle studies. Walter, who attended as the LASL representative, 
informed the attendees that LASL did not have a firm Mk 18 warbead-proposal, 

(b)(3) 

Walter, illh1S tepon of me meettug, hidiciitcii mat ne fiad learned that a Phase 2 
request was once again being submitted. It was possible that a Phase 2 meeting might be held in 
December or January. There was to be'a meeting with all the various Military groups involved as 
well as representatives from the AEC laboratories on September 7, 1967. The discussion was to 
focus on the threat specification.37 

During the August 30, 1967, WWG meeting, Thorn reported that the Mk 18 prograll! had 
been delayed in the hopes of improving the CEP ( circuJ~ error probability) 

(b)(3) 

- OD SCpteinber 5, 1967, Bradbury in a TWX to Brig. Gen. Edward B. Giller at ilie mtA 
· stated, "· ... we are not presently sure as to what we should be doing on the Marie 18 whose 
production date seems to be indefinitely postponed.'t39 

______ ._ 

(b)(3) 

Aad.itioriii.J. information on the Waiter request is available in tllC cited reference.4U 
[The author has discussed the development of the W68 in LA-13755-H (SRD}.] 

36p. W. Kramer to Distribution, Subject: '"Thirtieth Meeting of the Hydrodynamics Working Group," 
GMX-3-6461 (SRD) (August 30, 1967), 8 pp., A99-019, 76-19. 
37J. K. S. Walter, Jr. to J. J. Wechsler, Subject: "Trip Report; Mk 18 Meeting; August 29, 1967; SAMSO; 
San Bernardino, California," W-1-E-128® {filID)(Amrust 31 1967). ~ oo .• A99-019, 182-t ... 

(b)(3) 

'39N. E. '.BtaaburY.Lc,s Alamos Scientific Lab .• Los Alamos, N.M. to Brig. Gen. Edward B. Giller, DMA, 
Wash., D.C., DIR-2094 (CRD) (September 5, 1967), p. 3, A99-019, 182-1. 
40J. K. S. Walter, Jr. to Dr. C. A. McDonald, W-1-E-12819 (SRD) (September 13, 1967), 3 pp., A99-019, 
182-1. 
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(b)(3) 

At the WLPC meeting of November 9, 1967, Deal announced that the Los Alamos group 
had seen a draft of a Phase 2 letter ol!..1hc..Mk 18!.l 

(b)(3) 

lfhe group agreed th~ this reflected the 
opinion of the members .present:;•« 

(b)(3) 

440
Hydi-Odynanlics Worlcirig Group. Mbtutes of the 3'.t"' M~ting, November9, 1967," HWG-32 (SRD) 

(November9, 1967),pp. 7-8,A99-019, 76-19. 
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(b)(3) JShe also reported that the Hydrodynamic Committee had been assigned the job 

of renimtng me prim~stem~ 

(b)(3) 

3. Uncertainty in the Program 
On December 1, 1967, another Mk 18 meeting was held at SAMSO, Norton AFB. 

The LASL attendees reporting back to LASL noted that there was "some foundation for the 
rumors concerning cancellation or delay of the Mk 18 program." A decision was to be made 
early in January or before. If the cancellation notice did not come, the LASL group had agreed to 
supply, by December 15, an external configuration drawing of the .. first choice" LASL 
candidate. Using this infonnation, the SAMSO and Aerospace groups would then make their 
best detailed estimate of the.overall design early in January.48 In a letter dated December 29. 
1967. the LASL external configuration drawing was supp~ to §f2!iSCb . (b)(3) 

(b)(3l extern configuration drawing of 
a reservotr/vaJve assembly was also supplted. ·1·he tocanon for the zipper was.indicated.

49 

It should be noted that at that time there continued to be discussions that indicated that the 
program objectives were not clear. An example of this uncertainty is the information reported 
during the January 31, 1968, meeting of the WWG. The minutes of the meeting state, "About the 
MK 18 as formulated, the systems analysts say everything from worthless to very good." 
The minutes also indicate that it appeared, at least to the LASL group, that the Military planners 
coold not even agree cm what system fu.ey wanted or what fu.e ()bjec\ives were.50 

With the Mk 18 program in a sort of limbo, Agnew proposed setting up a group similar to 
the SPO (Special Projects Office). which the Navy, Lockheed, and LRL had formed and which 
had been used successfully for the Polaris/Poseidon programs. Agnew noted, "The group is to 
examine the problem objectively and collectively decide what they believe the payload for the 
Minuteman III should be. From this the MK-18 should evolve." Agnew then stated, "We must be· 
as imaginative. wild, 'can do anythingish' as possible. The FPU [Frrst Production Unit} date, if 

45Iane H. Hall to Distribution, Subject: "Memorandum of Understanding- WLPC No. 21," AD-1814 
..(SRD) CNovembe{ 13. 1967>. 2 pp .. A99-019, 182-2. 

(b)(3) 

~.A. Thompson and J. K. S. Walter to J. J. Wechsler, Subject: '1'np Report. Mk l!ldeeting at 
SAMSO, Norton AFB, December 1, 1967," W-1-E-13049 (SRD) (December 11. 1967), 2 pp., A99-019, 
182-2. 
491. K. S. Walter to Headquarters, SAMSO, W·l-E-13095 (SRD) (December 29, 1967), 2 pp., A99-019, 
182-2. 
so"Weapons Working Group, Minutes of the 188thMeeting," (SRD) (January 31, 1968), p. 9, A99-019, 
92-15. ' 
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~ 
ever, is a long way off. We can do anything if it takes forever." [Author's note: This proposal 
was apparently in some measure an attempt to discourage Livermore from trying to "grab" the 
program.] Agnew reported that Giller had stated that he expected LASL to do the Mk 18.s1 

A.gri.~ woo his committee aid a Mk. 1 % SPO-\ik.e group w~ indeed fottned. 1'he fmt 
meeting was arranged for February 13, 1968, at the Aerospace Corporation. By the time the 
group was set up, the mission/candidates for the Mk 18 program bad be<;6me much more diverse 
than had been the case in the fall of 1967. Additional information is available in the cited 
reference s2 

-

(b)(3) 

Tlie first Mk 18 "SPO" meeting was held as scheduled. The attenaance list shows a large 
number of people present from SAMSO, FC/DASA (Field Command, Defense Atomic Support 
Agency}, AEC/ALOO, AFWL, LASL, Sandia, TRW (Thompson, Ramo & Woolridge}, DMA, 
and Aerospace. The LASL report of the meeting notes, .. Fortunately, the subject of Livermore 
participation did not come up." The LASL report also states, "The first meeting was 
unfortunately too large to achieve an across-the-table atmosphere." The next meeting was to be 
at LASL on March 26, 1968.54 (This meeting was actually held on March 29 at LASL. Among 
those in attendance was a representative from LRL as well as representatives from Sandia, ALO, 
FC/DASA, DMA, AFWL, SAMSO, Aerospace and TRW.ss) The group became known as the 
Mk 18 Technical Planning Group. 

During the February 21, 1968, meeting of the WWG, in response to the fact that the Mk 18 
program. had. bee~ a very ieneral ooe, Bradbury commented that the LaOOtamry better pursue 
"all versions of the Mk 18 ... s 

51H. M. Agnew to Distribution, Subject: .. Meeting at AfWL," W-2082 (CRD) (January 8, 1968). 2 pp .• 
A99--019, 182-2. 
521. K. S. Walter to Distribution, Subject: "Trip Report; Reentry Systems Advisory Group Meeting, 
January 18; Mk 18 Meeting at Aerospace Corporation, January 19, 1968," W-l-E-13191 (SRD) 

,.(January 30, 1968). 3 pp., A99--019. 182-2. -

(b)(3) 

'54'1. K.. S. Walter, W-9 to H. M. Agnew,W-Oo:suhj~: "First Mk 18 'S:PO' Meeting; Aerospace 
Corporation; February 13, 1968," W-9-14 (SRD) (February 16, 1968), 4 pp., A99--019, 182-2. 
551. K.. S. Walter, W-9 to Distribution, Subject: "Mk 18 Technical Planning Group Meeting March 29, 
1968," W-948 (SRD) (March 26, 1968), 3 pp., A99.()19, 182-2. 
%..Weapons Working Group, Minutes of the 189th Meeting." (SRD) (February 21, 1968), p. 14, A99.()19, 
92-15. 
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~ 
There must have continued to be concern at LASL that Livermore was going to "take" the 

Mk 18 program. To settle the issue. in a TWX dated February 27. 1968. Giller stated. "I 
reconfirm the decision contained in the above references that LASL is assigned responsibility for 
the Mk-18 warhead program." Giller added, "'The assignment is not contingent upon an assumed 
set of s~m/warhead characteristics but applies regardless of warhead size·or yield.'.~7 

(b)(3) 

~tJ.onat miormation is av~able in Chapter II.] 

(b)(3) 

psbome indicated that he waiitecrtoifiseuss with Saek certain 
-·jssues_s_o_nn_ec_!§_4_w .... i~th-thi,.,.........s-;de'"s ..... j8!!-· during a .scheduled March 21, 22 m~tjpg ~tJ.ivermo~, ·_ . 

(b)(3) 

[Author's note: The reader will recall that Sack was the principal 
primary designer for the W 62 and W 68.] 

· In an April 4, 1968, memo to the Division of Military Application, R. E. Schreiber 
requested that the AEC contract for the delivery to Los Alamos of a CDC 6600 system. 
Schreiber noted, "The Mark-18 in particular will require a very significant computing effort, 
larger than previously pictured." He noted that the design effort on the Mk 18 warhead was being 
bamoered bv a shortaee of comoutine caoacitv.61 

. 

(b)(3) 

ea:ge pans had oeen ordered for 
local shots and two NTS shots. 

(b)(3) 
-,--,~--. • •• -~· M> 

S7USAEC, Edward B. Giller, Wash., D.C. to RUWTHRB/USAEC L. P. Gise, AIJ?yq .. N.M. et. al. (SRO) 
(February 27.1968), l pp., A99 019.. 18~ 

(b)(3) 

01R. E. Schreiber to Brig. General E. B. Giller and D. B. Aiithony (SRO) VtPi'iI 4, 1968). 1 pp., A99-019, 
202-10. 
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(b)(3) 

The Mk 18 Technical Planning Group met at the Aerospa.~e Corporation in San Bernardino_ 
in an infonnal meeting on Aoril 18 and 19, 1968.f 

(b)(3) II. K. S. Watter 
brought a copy ot tne ctes1gn liUitte tor comments. AUUitional mtormauon on other topics of 
discussion is available in the cited reference.63 

(b)(3) 

Jn their trip reports covering their recent May 1968 trips to Aerospace and Sandia, Walter 
and Thompson included some interesting information. They noted that during their meetings 
they had received indications that the status of the Mk 18 was still indefinite, a delay of some 
form appeared to be imminent. 

(b)(3) 

~ S. Walter, W-9 to Distnbiition, Subject: "1 np Report, Mtc 18 Meeting, Aerospace Corporation, 
San ~ardi(.lo, April 18 and 19, 1968," W-9-91 (SRD) (May 1, 1968), 4 pp., A99:-012, 1S2-2. 

(b)(3) 
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~ 
(b)(3) 

By lUly, it appeared that a decision might be made soon on moving ahead on the Mk 18. 
Walter had once again attended a meeting held on June 28, 1968, at Aerospace Corporation. 
Walter stated in his trip report, "Because of very recent indications that the Mk 18 may move 
ahead on the schedule outlined in the Concept Formulation Package (Contract Definition in 
FY 1969 and IOC [Initial Operational Capability] in December 1972), a meeting was called by 
.SAMSO in order to provide an ABC briefing to the Minuteman people in SAMSO.....and.TR..W.» .. ~- -

(b)(3) 

'\ 4. The Question of the Secondary 
·. In an August 9, 1968, memo, secondary designer, A. T. Peaslee, Jr. (T-2), reported on the 

prqplems the secoodarv d,esigners were having in the design of the Mk 18 secondarY, 

(b)(3) 
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. (b)(3) 

S. re~ We Go From Here? 
- The fth meetine of the Mk 18 Technica1 Plannin2 G~oun was ·held on Octobe; 4. 1968. 

(b)(3) 

1 ·here is the possibility that some otliet nunlb$8 will 
gned to system. "74 [Author's note: There is no information, that the author 

could find in the Los Alamos ftles, as to why after the Secretary of the Air Force briefing on 
_July 11 the expected approva1 was ~oming.] 

(b)(3) 

~. S. Walter, W-9 tO Distribution, Subject: "Trip Report; Mk 18 Technical Planning Group; .AFWL; 
October4, 1968,"W-9-251 (SRO) (October 8, 1968), 3 pp., A99..019, 182-3. : 
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(b}(3} 

Walter then closed his letter by • 
Sfiifiiig, "It is dlft1ciilt, and perfilips unwise, to make the labOratory development program 

responsive in detail to the excursions encountered in the Mk 18 orotmlIIl."75 
· · 

.. 

(b)(3) 

In mid-Noveiii.Iier 1968, a Mk 18 concept 6rief'mg was given to the Air Stafi"and Air Force 
Systems Command by representatives (rom the Space and Missile Systems Organization 
(SAMSOY, (b)(3) 

. _ ;rne7\J.r :statt was m the process ot compumg anel pub11snmg a tmaJ t..:oncept 
-Pormulation Plan. If events moved smoothly, an Initial Operational Capability in the last quarter 
_of 1973 appeared possible. 79 

· The sixth T~hnical Planning Group meeting for the Mk 18 was held on December 3, 1968. 

(b)(3) 

-
1'J; K. S. Walter to Headquarters, Space & Missile Systems Organization (SMQ). Subject: "Mk 18," 
W-9-268 (SRD) (November 5, 1968), 4 PP .. A99-019, 182-3. 

(b)(3) 

79"Weapon Development Status Report." Headquarters F1ekfCommand Defense AtorDic Support Agency, 
Sandia Base, Albuquerque, New Mexico report FC12680S81 (SRD) (December 19, 1968). p. 19, 
A99-019, 161-1. 
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(b)(3) 

~di'litional mtonnation is 
available in the cited reference.• 

(b)(3) 

[Additio~ information is available in Chapter Ill 

(b)(3) 

~ document titled .. Mk HS uescnpt:J.on, Planrung Jntormatton" was cuculateCl m f<ebruary' 
1969. This was described as an update to the December 6, 1967, planning document 
The warhead bad the dual roles of Assured Destruction and Damage Limiting Missions.1ncluded 
in the document was infonnation on the proposed warhead. 

(b)(3) 

IAaditional information is avail8ble m the citeo 
_ reference. 82 

(b)(3) 

Tllree RVs were W oe used per 600Stef:-

(b)(3) 

801. K. S. Walter to Aerospace Corporation, Subject: "Mk 18," W-9-291 (SRD) (December 16, 1968), 
11 pp., A99-019, 182-3. 

(b)(3) 

~-18 Description, PfaiiiilngTuionrnufon," u.s. Atomic Energy Commission, Albuquerque 
Operations Office document, (SRD) (February 1969), 26 pp., A99-019, 182-3. 
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(b)(3) 

To further addcomplexity as to what design would be used in the Mk 18 warhead, there 
continued to be interest in the use of eleven RVs oer booster. 

(b)(3) 

One cansee that the Miluary at chis um~t havebeen somewhat disappointed in the 
Los AJamos p«.Jgram for the Mk I. 8.j 

(b)(3) 
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6. Phase-Out? 
On August 15, 1969, representatives from LASL and SLA presented a briefing on the 

Mk 18, Mk 19, and Mk 12A warheads at SAC (Strategic Air Command) Headquarters. In his trip 
report, H. C. Hoyt stated, "SAC believes that there is a raoidlv incwasirutneed for the caoabilitv 
to k!ll hard tariets.1 · (b)(3) . 

Hoyt also note<( ·•tneyaon't believe that the Mk 18 gives any significant improvement over the 
Mk 12 for softer targets. and so they are not interested in the Mk 18." The SAC rieople also 
appeared to be uninterested in a warhead replacement for the Mk 12A 

(b)(3) 

Mk! scifort." 
~e recommended that the Mk 19 effort be srlven Drioritv over the 

(b)(3) 

88 H. C. Hoyt, W-DO to Distribution. Subject: "SAC Missile W/H Requirements." AW-1328 (SRD) 
CAnttnst...20, 1969). 2 t>D., A99..:::019. 182-4. 

(b)(3) 
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{b)(3) 

In a TWX dated September 15, 1970, Ben?en noted that the Mk 18.~d. Mk 19 had been 
J:htniP.ti in OP.t::.11 fnr JJJ:P. nn MinntP.man m: 

(b)(3) 

Tlieilleeting minut~s report; 'This is W9bably the last MK 18.$\ot to be 
fired."' (b){3) One reason 
for thls long delay may not only have been technical but 31So oolificfil; LOs Alamos had failed to 
nhtain a Pha...e 3 a~1;ienment for the Mk 18. (b)(3) --------

In a July 27. I 971. memo, W-9' s C. M. Gillespie reported that the Mk 18 oro2l'am was now 
the ABC program (the Advanced Ballistic Concept program) (b)(3) 

The program's objective was to provide an RV of 200 pounds or less for_MIKV appbcation to 
. Jiliher Minuteman III or Poseidon (although the Navy did not appear interested). 

(b)(3) ;JGillespie in his memo states, '•TJie program 1~ 

(b)(3) 

98"Weap0ns Working Group, Minutes of the 230th Meeting," (SRD) (March 17, 1971), p. 9, A99-0l9, 
92-18. 
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~ 
in a flight hardware development phase with two flight tests scheduled as well as und~nuound 
vulperabiHty tests., 

(b)(3) 

... --····-·······-····---.·-·--- -
7. Transformation -

~b)(3) . 
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B. Mark 400 Program 

1. Livermore vs Los Alamos: The Navy's Submarine-Launched Ballistic Missile 
(SLBM) Warheads-W47, W58, and W68 

Navy planners and others realized that a ballistic missile outfitted with a nuclear warhead 
that could be launched from a nuclear submarine presented a weapon system that could be highly 
effective as a deterrent. This concept was placed into practice with the development of the first 
SL.BM nuc\ea:r warhead: designated the W41. This warhead was designed for use with the 
Navy's Polaris A-1 and the Polaris A-2. It first entered the stockpile in June 1960. There were 
several modifications made in the warhead during its stockpile lifetime. The next warhead placed 
into deployment on a submarine-launched: ballistic missile was the W58. This was used in the 
Mark 2 reentry system fitted on the Polaris A-3; this missile could carry three warheads. 
The weapon development groups at Livermore were responsible for these early warheads. 
The Lockheed Missile and Space Company (LMSC) carried the major responsibility for the 
carrier of the warhead(s). A detailed account of the development of the W47 and W58 is given in 
LA-13755-H (SRD). During the developmenJ of these systems, a close relationship was 
established between Livermore, Lockheed, and the Navy. 

The early Livermore-Lockheed-Navy association was a close one. However, the 
adininistration at Los Alamos very much wanted to be included in this group. One way to get a 
foot in the door was to have Los Alamos people present at planning meetings. [Author's note: 

·It should be noted that as an exception Ralph Williamson from T-2 participated in the group 
known as the Polaris Ad Hoc Group for Long Range Research and Development. He appears to 
have attended the meeting held on April 29-30, 1965, at the Naval Research facilities in 
W ashington.106 Although documentation is lacking, he probably attended similar meetings held· 
at other times.] · 

In the fall of 1965. Al Bridges from Kaman Nuclear visited Los Alamos. At that time a 
request was made to him to have representatives from Los Alamos participate in the Navy's 
planning meetings. [Author's note: The administration at Los Alamos must have known that the 
Navy was interested in developing a new ballistic missile/submarine system to be called • 
Poseidon.] On December 6, 1965, the Chief of Naval Operations requested that the AEC 
laboratories be authorized to cooperate with the Navy in joint conceptual studies leading to the 
determination of optimum parameters for various components of the Poseidon missile. This 
request in tum led to the inclusion of Los Alamos in a memo from Brigadier General Delmar L. 
Crowson, Director of Military Application. Crowson requested that the Sandia Corporation, the 
Los Alamos Scientific Laboratory, and the Lawrence Radiation Laboratory participate with the 
Navy in these requested conceptual studies. 107 

106Chainnan, Polaris Ad Hoc Group for Long Range Research and Development (PLRRD) to 
Distribution, Subject: "PLRRD Meeting 29-30 April 1965," SPOOl 10/RHY:md 3900 (U) (March 31, 
1965), 1 p., Ralph Williamson papers, A86--049, 1-1. 
107Brigadier General Delmar L. Crowson to L. P. Oise, Subject: .. Joint AEC/Navy Conceptual Studies for 
Optimization of Poseidon Missile System," (SRD) (December 22, 1965), 1 p. and enclosure, A99-019, 
217-15. 
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Thus, the Los Alamos group was able to have representation during the initial planning 
stages of what would become the W68 warhead for the Poseidon C3 missile. In a memo to 
L. P. Oise, Manager of the AEC Albuquerque Operations, from Crowson dated February 3, 
1966, it was noted that a formal Phase 2 study for the Poseidon C3 missile warhead was not 
necessary. However, Crowson felt that until the formal authorization to proceed with Phase 3 
development was received from the DOD, the AEC should document its early efforts by 
preparing an "in-house" Phase 2study,1~8 The "in-house" Phase 2 study was published in May 
1966. Included in this document were the candidates put forth by LASL and SCSL (Sandia_ 
GomoratiQI!., Sandia Laboratory). 

(b)(3) 

j1n con~e Livermore section of the 
.. in-house" Phase 2 study, the Livermore group cited their extensive test and proposed test 
program relev.ant to the warllead's design.109 · 

As previously noted, on June 1, 1966, Bradbury wrote Livermore director, Michael May, 
"Our basic disagreement seems to reside in the question of the Mark 3 Poseidon warllead: We . 
would both like to do it. In actual fact, if the assignment is made within the .next few w~b~ it 
would seem hi&bb: probable that it would go to LRL. 

(b)(3) 

Hbwevef, 11S-pNv4e\my reported, BnldbUry also wrote, "If you end up doing the Mm 3, 
we would certainly insist that we should do the Mark 18."110 In a TWX dated June 23, 1966, 
Delmar Crowson (at that time Director of Military Application) stated in terms of the warhead 
for the Marlt 3, " .. .1 have concluded that the designs utilizing the LRL proposals are the most 
suitable candidates for Phase 3 development Therefore, I request that AL [Albuquerque 
Operations Office] assign the development responsibility for the warllead for the MK-3 RJV to 
LRUSCIL."111 

· 

The first meeting of the Mk. 3 Re-entry Body Coordinating Committee was held in the 
offices of the Lockheed Missile and Space Company (LMSC) in Sunnyvale, California on 
August 3-4, 1966. Attendance consisted of representatives from the Navy's Special Project 
Office (SPO), the Sandia Corporation Sandia Laboratory (SCSL), the Sandia Corporation 
Livermore Laboratory (SCIL), the Lawrence Radiation Laboratory (LRL), LMSC, the Special 

108Brigadier General Delmar L. Crowson, USAF to L. P. Gise, Manager Albuquerque Operations, 
Subject: "Small Re-entry Vehicles for Poseidon," (SRD) (February 3, 1966), 1 p., Los Alamos records 
center film SFSL-3843. 
109

" An AEC Phase 2 FeaSibilify Study of a Warhead for a Small Reentry Vehicle for the Poseidon C-3 
Missile System," Albuquerque Operations Office, U. S. Atomic Energy Commission, Albuquerque, 
New Mexico report RS 3410/589 (SRO) (May 1966), 65 pp •• A99-019, 217-16 . 

• 
11°N. E. Bradbury to Dr. Michael M. May, DIR-2032 (CRD) (June 1, 1966), 2 pp., A99-019, 186-2. 
lllUSABC . Delmar L. Crowson, Wash., D.C. to RUWPQAIUSABC L. P. Oise, Albuq., N. M. et. al. 
(SRD)(June 23. 1966), 3 pp., A99-019, 198-7 
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Projects Office Sunnyvale (SPL), and FC/DASA (Field Command, Defense Atomic Support 
A~ency).112 Tims, Los Alamos was again "out of the loop" at this point. 

(b)(3) 

The history 

of the Livermore design effort}g; the W68 is available in LA-13755-H ~e weapon 
entered the stockpile in 1970. (b)(3) !The warhead was a 
.comoonent in the Mk 3 RB (reentry bOdyJ earned Qi1 thc:t.Navy's Pose1d0n C3 missile · 

(b)(3) 

rnius, the 
weapon collld be used for smgie-taiget or miiltlpfo-target missions. 

The Williamson papers available in the Los Alamos archives include a brief note maje by 
Willi8rnson on December 6. 1966 

(b)(3) 

!Figures snowmg the design of several of mese are available in LA-13755-H 
(S,_RD_..) ...... ]--

2. Advanced Planning: 1966-August 1969 
Advisory groups, called the Advanced Technical Objectives Working Groups (ATOWG), 

were initially established during a meeting of the Laboratory directors on June 7, 1966. 
The reason for these groups was reported: "The combined weapons, engineering and research 
experience-of the laboratories represents a fundamental resource necessary to military system 
concept formulation. The nine Naval warfare area working groups were established to capitalize 
on this collective expertise." [This author believes that Williamson was appointed in 1966 to be a 
member in these grouRs.] The first of a series of reports prepared by these groups was distributed 
in the spring of 1967. 14 

During March 23-24, 1967, Williamson attended a mooting of the Committoo on Advanced 
Concepts for Sea Based Deterrence. It was reported that a document titled "Advanced Missile 
Technology" had been issued on March 3. m 

112"Weapon Development Status Report {U)," Headquarters Field Command Defense Atomic Support 
Agency, Sandia Base, Albuquerque, New Mexico report FC-08660494 (SRD) (August 18, 1966), p. 6, 
A99.::CW1.-l60:4. 

(b)(3) 

m - -1 Gerald W. Johnson, Department of the Navy, Director of Navy Laboratories, "Memorandum for 
Chairman and Members of the Advanced Technical Objectives Working Groups," (U) {August 8, 1967), 
1 f.." Ralph Williamson papers, A86-049, 1-1. 
11 "Committee on Advanced Concepts for Sea Based Deterrence, Minutes of Meeting 23-24 March 
1967," (U) (no date), p. 1, Ralph Williamson papers, A86-049, 1-1. 
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Williamson attended the ATOWG meeting held on September 3, 1968. His notes from the 

meeting indicate that "future submarines" was a big program for the Navy. These new 
submarines were to be faster and quieter. Rickover was apparently one of those pushing this 
program. Apparently, also under consideration was the FLOP concept. This was a big floating 
raft that would be used instead of an aircraft carrier. Williamson noted that they also discussed 
both ship hardening and silencing during the meeting.116 

lo October 1968, Williamson was asked to review a proposal titled "ULMS Vulnerability & 
Reactions Systems" that had been prepared by the Advanced Planning and Analysis Staff of · 
NOL (Naval Ordnance Laboratory). This report noted that the ULMS (Underseas LOng-Rarige 
Missile System) had only recently been approved for further study by the DOD. The proposed 
ULMS was the result of a STRAT-X study that had been performed to identify future strategic 
weapon systems that could best survive an enemy first-strike attack and still perform the · 
necessary retaliatory strike. The ULMS was one of the two proposed systems approved by DOD 
for further study. (The other was the Air Force's hardened, rock-silo system.) It was noted, 
"ULMS will differ from the Polaris/Poseidon systems by having greater missile range and 
system availability while minimizing vulnerability and cost. The responsibility for the ULMS 
project was assigned to the Navy's Strategic Systems Project Office (SSPO) in the Spring of 
1968 ..... m . 

In his notes of the ATOWG meeting held on April 8, 1969, Williamson reported that the 
new system had been a topic of discussion. The ULMS boat needed to be quiet, it needed to be 
able to carry a large number of big missiles, and it needed to utilize a minimum crew. 
(Williamson also reported that there was a rumor that the C3 had problems. Apparently, little 
specific information was given to Williamson on this issue.)118 

· · . 

3. Advanced Sysiem, Studies: September 1969-September 1971 
Io a letter dated September 3, 1969, representatives from the Lockheed Missiles & Space 

Company (LMSC) sent out a letter requesting studies of advanced reentry systems for the Navy's 
ULMS (Underseas Long-Range Missile System) study. Floyd B. Baker, a group memberofW-9, 
received his copy of the Jetter on SCptember 12. 

On September 15, 1969, a meeting of the reinstituted Re-entry Committee was held at 
LMSC to discuss the Advanced Poseidon System. The committee was chaired by the Navy's 
Commander R. Stinner from the SSPO. Balcer attended as the Los Alamos representative. 
In addition to those from SSPO and LASL, representatives from SLA. SLL (Sandia Laboratories, 
Livermore), KN (Kaman Nuclear), LRL. NOL (Naval Ordnance Laboratory), LMSC, SPL. and 
FC/DASA were included. R. J. Young from T-2 attended as an observer from Los Alamos. 
It was noted during the meeting that the DDR&E (Director of Defense Research and 
Engineering) had directed the Navy to conduct the necessary studies and technology 
investigations associated with an improved Fleet Ballistic Missile with a minimum modification 
to the Poseidon missile. It was noted that ULMS, LRC-3, IFBM, Poseidon ll, and Advanced 
Poseidon were essentially all the same, namely a future Navy longer-range system. Io fact, at that 
time, the Navy planners were considering increased range as the primary goal. An increased 

116
Ralph Williamson, notes (U) (September 3, 1968), 2 pp., Ralph Williamson papers. A86-049, l·l. 

1
PD. F. Bleil, Chairman ATOWG Committee to Dr. Ralph E. Williamson (U) (October 8, 1968), l p. and 

enclosure, Ralph Willia~on papers, A86-049, 1·1. 
118

Ralph Williamson, notes (U) (April 8, 1969), 2 pp., Ralph Williamson papers. A86-049, l-1. 
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range would provide a greater weapon system capability in the face of a potential ASW 
(Anti-Submarine Warfare). Baker. in his trip report, noted that representatives from LMSC had 
given most of the presentations. The LMSC group had reported on the minimum modifications 
necessary in the Mk 3 to pennit improved performance. [Author's note: Sybil Franci~ in her 
report on Livermore has indicated that the SSPO group did not want a new warhead for the 
new missile; they preferred at that time to use a modified Poseidon warhead. This choice 
would minimize RB and warhead development costs and would avoid costly flight testing. 

119 

C. M. Gillespie in a May 17, 1972, memo also stated, "In the Mk 400 program SSPO has always 
wanted the W68 as the warhead and LLL as the laboratory."120 Additional information on this 
issue is presented in several of the following paragraphs.] During the September 15 meeting, it 
was reported that the.LMSC/Navy had requested g~ta pa,g~_ges from LASUSLA and LRI.JSIL 
covering warhead yields from 20 to l,QOQ kt. Na\ly representatives hoped to use their old data 
coupled with this new input information to •·come up with an optimized system." Navy 
representative Commander Stinner warned, however, that the Navy's fundiQg for ULMS was 
minimal. He noted that the members should not return to their respective organizations and build 
lar2e budget ULMS programs quoting SSPO justification. 

(b)(3) 

fThe Los Alamos group also 
' provided information on the Mk HS test program and mrucatecl that this program was relevant to ' 

the warhead study for the Advanced roseidon System. During the discussions, it was indicated 
that the high-risk, long-lead technological changes appeared to be the submersible and the 
submersible/missile interface. It was noted that the entire project hinged on the availability of a 
new sub that would accommodate a 48-foot by 100-inch missile. At the meeting's close, it was 
agreed that it was important to have formal meetings apd full participation by the member 
organizations in order to exchange the necessary technical data.121 

: 

On November 19, 1969, the requested LASUSLA data package was submitted to 
H. D. Trudeau at LMSC. Eight proposed Los Alamos desiens were described in terms of 

vield. size. wei~ter of RTilvitv •. and mQID.ent of inertia. 

(b)(3) 

/fhe document would also note that an integrated~ 

119Sybil Francis, Warhead PoUtics - Livermore and the Competitive System of Nuclear Weapon Design. 
Massachusetts Institute of Technology thesis document (U) (September 1995), p. 155, Los Alamos 
archives. 
120C. M. Gillespie, W-9 to Distribution, Subject: "Draft of Mk 500 Phase 1and2 Program Proposal," 
(SRD) (May 17. 1972). p. 2, Bil. Drawer 56, Folder 1of4. 
121F. B. Baker. W-9 to H. M. Agnew, W-00, Subject: •'Trip Report - Meeting of the R~ntry Committee 
of the FBM Steering Task Group at LMSC, Sunnyvale, California 9115/69," W-9-511 (SRD) 
(September 29, 1969), 1 p., A99-019, 307-3. "Minutes of the Re-entry Committee of the Fleet Ballistic 
Missile Steering Task Group Meeting (U)," Kaman Nuc1ear report KN-69-440(R) (SRD) (September 29 • 

. UlliQt 12'.\ nn .. AQQ-OlQ. 16:\-6. 

(b)(3) 
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and firing (AF&F) system incorporating component technology developed during the Mk 3 
progr_am and other recent advanced development programs could be supplied.123

] 

The second meeting of the Re-entry Committee of tfieFleet Ballistic Missile Steering 
Task Group was held on January 28, 1970, at the Naval Ordnance Laboratory (NOL) in Silver 
Spring, Maryland. It was reported that performance goals of the new ships to replace the 
Polaris/Poseidon ships were beginning to be outlined. The new ships would be on patrol 80% of 
the time with an 83-day patrol period. They would have a 7-15 db noise level below the present 
ships. They would include a long-life nuclear reactor. They would be designed with a collapse 
depth of 1;350 feet. For the missile launcher system, the tube dimensions being considered were 
a diameter of 115 to 135 inches and a length of 50 feet. The ships would each be capable of 
carrying twenty-four missiles. Each missile would have a minimum missile range of 4,500 nm. 

· It was the missile that would fJe the determining factor in the siz.e of the submarine. The missile 
candidates at that time ranged from the 34-foot long, 74-inch diameter C3 missile to a proposed 
49-foot long 110-ineh diameter missile. Several ship designs were under consideration, including 
a single hull vs several types of double hull configurations. Decisions still to be made included 
the number of missiles a ship should carry, launch tube diameter, launch conditions, number of 
people on each sub, shipboard environment requirements, ship/missile accuracy, and 
maintenance. The schedule then under consideration called for a nominal number of new-class 
ships by FY 1978. In terms of improvement in the warhead, it was indicated that with a suitable 
timeframe available for development, an explosive electric generator could be i;nanufactured 
reliably. This type of generator would reduce the need for high currents for ignition.· 
Improvements in CEP [circular error probability] were also possible. It was also reported that by 
using large reentry angles, high ballistic coefficients, and low radar cross sections, the offense 
could reduce the defense's engagement time. Hardening options were also presented at the 
meeting. It was recommended that the Navy spend "time and effort pursuing hardened system 
dei;ien"."124 

_ 

(b)(3) 

r Although not part of the Mk 400 program, it will be noted that in the summer of 1970, the '" 
· Navy was also interested in a program called CAFE. This stood for C-3, Alternate, Front End. 

(b}(3} 

/[Author's note: There was concern at that 
liine that, aue to political considerations,...., that,.,...,,.,,.."T'l'th-e~iiSe-.........,of the Mk 3/W68 (MIRV) might be 
restricted or abolished.] The fitst CAFE Reentry Interchange Committee Meeting took place on 
July 15. 1970. The LASUSLA laboratories submitted data for the CAFE study in a document 
dated August 7, 1970. The principal warhead proposal from LASL was the use of a W67-like 
device. It was noted. "Many of the development tests, up to flight tests, have been completed for 
this device; construction drawings are available:• u8e of a 16M type of device was also 

123"LASUSLA Revised D;ta Package for ULMS (Undersea Long Range Missile System) Study," , 
W-9-754 (SRD) (September l, 1970), 12 pp., A99-019, 214-15. 

-
124•'Minutes of the Second Re-entry Committee of the Fleet Ballistic Missile Steering Task Group 
Meeting (U)," Kaman Nuclear report KN-70-68 (R) (SRD) (February 7, 1970), 178 pp., A99-019, 163-6. 

(b)(3) 
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suggested. Although the high-yield Poseidon warhead would never become part of the stockpile, 
it is interesting to note that Los Alamos and Sandia Albuquerque were involved in the CAFE 
program.126 The close connection between LMSC, Livermore, and the Navy was becoming less 
restrictive. (Additional information on the CAFE program is available in the Los Alamos archive 
files.) 

In a TWX dated August 6, 1970, H. C. Donnelly, manager of the AEC Albuquerque 
Operations Office, noted that the DMA (Division of Military Application) had requested that the 
Los Alamos/Sandia group provide, for planning purposes, by September 8, 1970, a single design 
for the ULMS application. However, Donnelly warned, ''The selection of a Laboratory as a 
source of design information on a system for this purpose is in no way intended or expected to 
prejudice the future selection of a Laboratory to develop the system."127 In response to this 
request, Los Alamos document W-9-820, dated September 10, 1970, was prepared and sent to 
Donnelly.128 , 

The third meeting of the Reentry Committee Fleet Ballistic Steering Task Group Meeting 
was held at Livermore on November 5, 1970. Attendees from Los Alamos were T. A. Sandford 
(GMX-3), D. W. Bergen (W-9), F. B. Baker (W-9), R. J. Young (f-2), and E. A. Bernard (W-4). 
During the meeting, J. _Marion from Livermore reyiewert I jyermore's small-we,apo0 design 
effort, 

(b)(3) 

Representatives from LMSC 
<tiscuSSCd repre~ntative RBJbus layouts. It was noted that range extension, achieved by placing..a. 
rocket motor on lhe bus and clustering the RBs around the inotor, was being studied. The current 
objectives for ULMS were then list~ (b)(3l . 

:S-eventy-tour percent ot the Ueet was to be at sea all the tlme. 
Because a L4"diiy refit time in PQrt was desired. modular maintenance of the system would he.:_ 

. i~J (b)(3) 

( It was reported that the submarine was 
""geieg te ee tS:e peeing itw:n. lteptesentatives of LMSC discussed their ballistic RB studies. It was 
noted that because a definite mission had not yet been specified for ULMS. LMSC personnel 
were studying a wide variety of yields, weights, ballistic coefficients, hardness levels, and 
materials.· It was noted that use of the existin~ Mark 3 would reQuire a minimum modification. 

(b)(3) 

'-· R. Neel fiOm SLA discussed blowoff from filament reinforced heat shields. Neel's 
presentation was followed by a discussion from the LMSC representatives on the materials that 
they were interested in for heat shields and nose tips. In concluding bis trip report, Sandford 

126pioyd B. Baker, Group W-9 to Mr. C. B. Grant, Lockheed Missiles and Space Company (SRD) 
(August 7, 1970), 1 p. and enclosure W-9-796, A99-019, 79-9. 
127USAEC, H. C. Donnelly, Mgr., Albuquerque, N.M. to C13/LASL, N. E. Bradbury. Dir. et. al. (SRD) 
(August 6, 1970). 4 pp., A99-0l 9, 214-15. 
128Herman P. Deinken to Mr. H. C. Donnelly, Subject: "Joint LASUSLA Design lnfonnation for Long 
Range Planning," (U) (September 10, 1970), 1 p., A99-019, 214-15. 
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complained that the LASL attendees had been given little opportunity to make presentations. 
Sandford suggested that perhaps tlie next meeting could be held at Los Alamos.129 

A rather comprehensive document titled "Planning Information Document for Underseas. 
Long-Range Missile System (ULMS)" was issued in the final quarter of 1970 by the 
Albuquerque Operations Office. This document incorporated the information contained in 
W-9-820. The document noted that the ULMS was a submarine-launched missile system that 
included a new design submarine as the launch platf onn and a new longer-ran~e missile. 

(b)(3) 

The layout of the proposed 
~including matenal quantities, is shown in Figure 2 ol the Operations Office report. 

.The IC};lWt includes other details of the design and further detailed information.130 [Author's 
note: The reader will note that this design historically is applicablt1 to the W78.] Almost a year 

. later~ on October 8, 1971, Herman P. Deink.en, Assistant Group Leader ofW-9, would write 
Donnelly informing him that the LAS~ staff had reviewed the plannin' document and, as a result~ 
of updated information, the staff wanted several changes incorporated. 31 

/_.1 

On January 13, 1971, F. Baker, C. Gillespie, E. Bernard from LASL, and B. R. amrlck from 
SLA attended a meeting.at LMSC to discuss the progress of the concept paper on ballistic RBs 
for the Ul.MS. The group was informed that the study had been completed and was scb.eduled 
for distribution. The purpose of the study had been to determine what yields, hardness, heat 
shield, and related components should be studied in detail if ballistic RBs were chosen for the 
ULMS mission. Another concept paper was being prepared by staff at LMSC. n was also noted 
during this meeting that there appeared to be increasing Navy concern over boat survivability. As 
a result, a Poseidon Extended Capability Study (PECS) was to be made. This study would 
include a feasibility study of the possibility, in order to increase the range of th~ missile, of 
removing the four central RBs carried on the present missile and replacing them with an 
additional bus engine.132 

On February 9, 1971, Baker again visited LMSC for the purpose of discussing the PECS 
study. He was informed that the PECS had turned into the EXPO (Extended Poseidon 
Operation.) The scope of the study had been enlarged to include consideration of a new warhead 
as well as a new heat shield on the RB. The main objective of the study was to show how best to 
fill the gap between the present 1970 Poseidon and the proposed 1980 ULMS system. The two 
warhead options being con~idered for EXPO were to retain the W68 or to develop a new 
warhead1 (b)(3) 

--------·· ". -·--· -----· 
·~. A. Sandford to Jesse Aragon, Subject: "Third Reentry Committee Fleet Ballisti.c Steering Task 
Group Meeting (U)," GMX-3-9191 (SRO) (November 13, 1970), 4 pp., A99-019, 82-23. 
i:io.'Planning lnfonnation Document of Undersea Long-Range Missile System (ULMS)," AEC 
Albuquerque Operations Office document PID-9--00 (SRD) (October 1970), 24 pp., A99-019, 214-15. 
131

Hennan P. Deinken to Mr. H. C. Donnelly, Subject: "Long Range Planning Warhead Data for HYB, 
ULMS and SCAD," (SRO) (October 8, 1971), 3 pp., A99-019, 214-15. 
132 

F. B. Baker and C. M. Gillespie, W-9 to L. C. Horpedahl, W-9, Subject: "Trip Report: Lockheed 
Missiles and Space Company (LMSC), ULMS Discussion-January 13, 1971," W-9-943 (SRO) 
(January 25, 1971), 3 pp., A99-019, 307-5. 

LA-14066-H VI-31 



UNCLASSIFIED 

~ 
(b)(3) ,l'he extended range for EXPO 

woulocome by replacTng-fue four central RBs m the C-3 bus with a 3,000-pound motor. There 
was also consideration being given to modification of the submarine to carry a 37-foot missile as 
compared to the present 34-foot missile.133 

The fourth Reentry Committee Meeting of the Fleet Ballistic Missile Steering Task Group 
was held at the LMSC facility in Sunnyvale, California, on March 30, 1971. During the meeting, 
C. M. Gillespie, representing the Los Alamos Laboratory, discussed the Los Alamos program 
~ ULMS program~ 

(b)(3) 

__ .-Hiigli R. Lebman (W-9) diSCuSsed his vulnerabilitj' work and noted thJl( 
he felt that the neutron vulnerability of nuclear weapons was an important issue. He reported, 
" .. .in the ULMS era some sort of terminal [USSR] ABM system may exist in large numbers 
sufficient perhaps to exhaust our surviving retaliatory RBs.''135 

Baker returned to LMSC for a visit on April 14, 1971. After his visit, lie reported that 
consideration of a new warhead in the EXPO study had been eliminated; only the W68 in a new 
RB would be considered in the final report. This decision had come from the SSPO office in 
Washington. Baker noted that the restriction to the use of the W68 warhead was probably more 
political than technical. However, in terms of time constraints, Baker reported, ..... there is time 
to make a case for a new warhead to meet this IOC [Initial Operational Capability] of 1976." 
Baker included in his trip report a list of questions that should be addressed if a new warhead 
were to receive any serious consideration for use in an EXPO missile. Baker also reported that 
the design constraint in the Poseidon envelope would permit a new second·stage motor and an 
increase of about 2 feet in the overall length of the missile. 136 

On April 27-29, 1971, C. M. Gillespie attended the meeting of the Advanced Technology 
Working Group for Sea-Based Deterrence. He noted in his trip report that he was replacing 
Ralph Williamson as the Los Alamos representative. Gillespie indicated that the Navy was 
aiming for approval of a Development Concept Paper for the UI.MS by January 1, 1972. 
Gillespie reported that this paper would outline "what the system is all about and how one is 
going to get it." The proposed project was not cheap-the R&D costS alone for the ULMS 
system including boats, missile, guidance, and related equipment was estimated at l ,90Cl million 

133F. B. Baker to L. C. Horpedahl, Subject: 'Trip Report: Visit to Lockheed Missile and Space Company 
(LMSC). Poseidon Extended Capability and ULMS, February 9. 1971", W-9-970 (SRD) (February 17. 
1971) 2 op,._l\99-019. 3Q'7.'."'·· 

(b)(3) 

13~Group-w.:9to KMiWl"SCfences Corporation, Subject: "Transmittal of Presentation." 
(SRD) (April 21, 1971). l p .• plus enclosure W-9-1040, A99--019, 82-23. 
136p. B. Baker to L. C. Horpedahl, Subject: 'Trip Report - Visit to LMSC on EXPO, April 14, 1971," 
W-9-1044 (SRD) (April 26, 1971), 3 pp., A99--019. 307-5. 
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dollars. In comparison, a Poseidon 640-class boat with a load of missiles cost approximately 
240 million dollars.137 

. 

On May 5, 1971, Baker once again visited staff at LMSC to provide data on Los Alamos . 
p_~arhead clesigns for the EXPO/ULMS s~ 

(b)(3) 

Haker exp18ine<rthat 
detruls ·of the design w~re going to be included in a lette.r to LMSC personnel:. 

(b)(3) 

TlnSlettet was then totto\Ved up by a visit .on Jane 3 to LMSC by"Biiker. 
"fl1C'liaker presentatlon was an attempt to convince the LMSC group tbaUhe LASL base-line 
~better than the Livermore W6&proposal.14j 

(b)(3) 

The LASL policy leaders must have continued to be concerned that the Livermore 
establishment was .. hard selling their programs" to the Navy. Ini memo dated June 4, 1971, 
Herman P. Deinken, W-9 Assistant Group Leader, reported that several weeks ago Chuck 
McDonald and others from Livermore bad given a briefing (dog and pony show) to the Navy, 
Deinken wondered what should be done about this and he asked, "Should we do something 
better? What?"142 [Author's note: Again, in a memo dated August 9, 1971, Deinken would note 
that the Los Alamos group needed to improve the Los Alamos contacts in DDR&E (Director of 
Defense Research and Engineering).143] 

As to the status of EXPO, by the summer of 1971, its mission remained that of extending 
the range of the Poseidon Missile System as a counter to the rapidly expanding Soviet capability 
for antisubmarine warfare. It was reported that EXPO could have an IOC (Initial Operational 
Capability) as early as 1976. EXPO wa8 a competitor with the ULMS, but it was at the same 

131C. M. Gillespie, W-9 to Distribution, Subject: "Meeting of the Advanced Technology Working Group . 
~ed Deterrence on Apr;il 27..29 1971." W-9-to:n (SRU) CMn 5, 1971). A99-019....30l s._ 

(b)(3) 

~. B. Baker, W-9 to,L. C. Horpedahl. W-9, Subject: 'Trip Report LMSC on EXPO/ULMS J~e 3, 
1971,"W-9-1088 (SRD) (June 9, 1971), 2 pp.;.A29-019, 3Q~. _____ _ 

(b}(3) 

'''
14:.!Herman P. Deinken to DiStrl6iibon, Sub]ect: "Pentagbii Bnefirig by LRL and SIL," (U) (June 4, 1971), 
1 p .. A99-019, 198-12. 
143H. P. Deinken to R. G. Shreffler, W-00, Subject: "Report on Nuclear Warhead Development Guidance 
Conference (NWDG Conference)," W-9-1148 (SRD) (August 8, 1971), p. 3, A99-019, 
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time a major step in developing the technology base for the more advanced ULMS. It was 
reported that a study effort for this type of system was being undertaken by Lockheed personnel 
for the Navy's Special Projects Office. Although the base-line design for the EXPO reentry body 
centered on the use of the W68 warhead, the Los Alamos group, in a memo dated Julv 27. 1971. 
co.!!tinued to note that Los Alamos couh:l.provide a smaJJer, ligh~ice .. 

(b)(3) 

- A delegation from Los Alamos consisting· of P. B. Baker, C. M. Uillespie, .E. W. Salmi, 
R. W. Olwin, B. E. Hoverson, and T. P. Seitz visited LMSCon July 29-30, 1971. They were 
informed that very little had been done on the EXPO study since their last visit to I.MSC on 
June 3, 1971. Lockheed personnel were waiting for word from SSPO on what further studies 
were required. However, in the study as then envisioned, there would be a third-stage motor in 
the bus, and the W68 warhead would be used. The ULMS IOC had slipped to 198]... 

-- --·-

(b)(3) 

[Author's note: Sometime shortly after this visit to 
Lockheed, it appears that the EXPO aha ULMS programs were merged into one program.] 

./ 4. A New Ballistic Missile System 
On September 14, 1971, the Secretary of Defense directed the Navy to initiate development 

of an advanced-technology, submarine-launched ballistic missile with improved propulsion and 
improved penetration ability to include MIRV. (This directive also included, if possible, an 
option for a maneuvering reentry body.) The goal of the program wa.$ to develop a missile that 
could replace the Poseidon C:3 svstem in the 1977-79 time frame and be usable with the new 
ULMS submarines, (b)(3) 

The'Navy was to contiliuedevelopmehfofihecnew Trident submarines.1'1ll 

/In a memo (dated September 23, 1971) to his Los Alamos associates, W-9's C. M. Gillespie 
. ,,reported that it appeared that a Phase 2 on EXPO/ULMS would be forthcoming in the next few 

months. He noted that Deputy Secretary Packard had sent a Program Decision Memorandum to 
the Secretary of the Navy. The Packard memo had requested that the ULMS be implemented in 
two phases. Phase 1 would be the development of a new missile. Initially, this missile was to be 
deployed in Poseidon boats. The Initial Operational Capability would be in the late 1970s. 
Phase 2 would introduce a new submarine. The projected time for the deployment of this new 

(b)(3) 

~'Report of Impact and Capabilltlrtudy for the Mk 400 R~ntry BOCfy for J>Oscido'n C-4 and Trident 
(Previously ULMS)," Draft, AEC ::uquerque Operations Office report I&C No. 5-72 (SRD) (July 1, 
1972), p. 18, B 11, Drawer 56, Folder i of 4. 
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boat was to be six years after the IOC of the missile. 
(b)(3) 

[he Pac~ 
1:'iiemo had ~~ asked the Navy io consider an optional RB iliit had-.,.-a_m_an_e_u-vering cap@ility.147 

(b)(3) 

li\uthor' s note: This was gdOd news for the -
1.:0s Alamos group. It appeared that a Los Alamos proposal was being used in the RB design 
studies.] 

There was also the Small Evader Experiment (SEE). During the October 20, 1971, meeting 
of the WWG, Gillespie informed the attendees that SEE was a minimum-weight, minimum-size 
maneuvering warhead for Poseidon. General Electric · EE project 
in a study phase throu2h December; fli2ht tests we o begin as quickly as possible after 

(b)(3) Gillespie reported. that the LASL group felt 
ll1at they had a better design for this application. Gillespie also reported on the EXPO program. 
He noted that EXPO had, in essence, been renamed ULMS. The Phase 1 would require a new 
missile for the Poseidon boat; two alternative missile developments were desired. 

(b)(3l · /For 
'lids system, the Navy's SSPO was trying to avoid the usual PhasefProgram byrepackaging the 
W68 as the warhead. The second alternative missile development would be concerned with a 
missile that would carry a maneuvering reentry system similar to SEE.149 

On October 20, 197 J, a meeting was held at the Sqpnyvale offices of LMSC. T. P. Seitz and 
F. B. Baker from W-9 were the Los Alamos attendees/their trip report indicates that the · 
discussions centered on the status of the ULM_.SJ -

(b)(3) 

The reentry bodv was limited to a wei2ht of 170 oounds. a lenlrth of 651nches. 
and a diameter of 15.8 inches; 

(b)(3) 

147
C. M. Gillespie, W-9 to Distribution, Subject: "Imminent Phase 2 on EXPO-ULMS," W-9-1185 (SRD) 
~ 23. l97D. l ~ .• A.99-019, 214-15. . 

(b)(3) 

94"'Weapons Woi'kiiig Gfoup, Minutes of the 234fli Meeting," WWG-234 (SRD) (October 20.1972). 
pp. l()..;12, A99-019, 92-18. 

(b)(3) 
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5. Approval for a Mk 400 
Donnelly in the ABC's Albuquerque office, on November 18, 1971, sent a TWX to various 

DMA, SSPO (Strategic Systems Project Office) and AEC Laboratory representatives. Donnelly 
noted thaf his TWx included a report on the Navy SSPO,meeting that had been held at 
Livermore on November 12, 1971, where he had obtained the latest information on the status of 
the ULMS program. The Deputy Secretary of Defense Packard had approved development of the 
ULMS 1 system. This system was to be used in Poseidon boats. For the missile. a new third 
StaJ?;e would be. included that would incorporate, to increase range, an added InOtO~ 

(b)(3) 

frhe Navy had received futtiiing. I..Msc was expected to soon be under contract iorthe 
development of the ULMS 1. The division of responsibilities between the AEC and Navy was 
expected to be similar to those that had been assigned in the Mk 3 RB program. At the time of· 
the Donnelly TWX, the possible alternatives for the warhead w~ (1) W68, (2) a higher-yield 
warhead with the same envelop as the W68, and (3) a warhead with a yield similar to the W68 
but lighter in weight The TWX also stated that the RB that resulted from the trade-off studies 
would be designated the Mk 400; this RB might or mig~t not completely replace the Mk 3 
depending on the studies to be performed. (Another type of RB, to be designated Mk 500, ~ght 
also be considered for deployment later. For this application, evader RBs would be studied.) 
In terms of the time frame for the ULMS Mk 400 program, the following information had been 
given to the responsible groups. The Phase 2 report publication date was targeted for April 1972; 
the Phase 3 request to the AEC was to be made by April IS, 1972, and the selection of the AEC 
laboratory for the Phase 3 should be announced by July 1. 1972. The IOC had a date of 
December 1977. Donnelly ended his TWX by stating, "Our immediate need is the Phase 2 
authorization, or in its absence, instruction relative to further participation in the program. PJease 
advise at an early date."152 [Author's note: On December 1. 1972, Giller replied to the Donnelly 
TWX and informed him that the ULMS program was still in Phase 1.1s3 Giller thereby indicated 
that he would take no further action until formal authorization was received for a Phase 2 or a 

. similar request.] 
-- As wen as the Donnelly TWX, there was also a report from Olwin on the November 12 
meeting. In a trip report dated November l6, 1971, Olwin reported to his associates at 
Los Alamos that on November 12. 1971, he had attended the Navy briefing on the ULMS. In his 
trip report, Olwin noted that Commander Stinner had opened the meeting by stating that the 
money for ULMS-1 had been released and was now available to SSPO (Strategic Systems 
Project Office). Lockheed Missiles and Space Company was to be the prime contractor for the 

(b)(3) 

152USAEC, H. C. Donnelly, Albuquerque, N.M. to-ZEN/BYI/USAEC, Maj. Gen. E. B. Giller, DMA et. 
al. (SRD) (November 18, 1971), 5 pp., A99-019, 214-15. 
1~SAEC, Edward B. Giller, Wash., D.C. to ZEN/AN3, USAEC, H. C. Donnelly, Albuq., N.M. et. al. 
(OUO) (December 1, 1971), 1 p .• A99-019, 214-15. 
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Navy. The company was to have their contract for this. ~signmen.~ i~ Win<tI!Q.JJlter than 
Novefi.!t>er 19, 197 I. 

(b)(3) 

--
~to the 

'wm:head, a tetter<lutlining the possible options had been sent to the DMA · (DIVision of Military 
Appli~tion) from the DDR&E (Director of Defense Research and ~eering) seven.wgs 
ago, 

(b)(3) 

. l O\iiing the meeting, it had been dCcid&l.jhat ~Impact and-: · 
Capab~) study_should to~ com,.plet~ by July I, lf.172.~ 

(b)(3) 

The speaker had then outlined what the 
cliiril~stics of the new .reference vehiCie were. 

(b)(3) 
1Qlwin in his trip report notes, •'These-

'1ruiiibers are different from those LMSC has previously shown. In the earlier version bodies 
containing LASL WH's were lighter than the LLL·counterpart. An effort to resolve this question 
will be made next week at a meeting at LMSC." Olwin also wrote, 'There are several things that . 
LASL should start immediately to put us in_the best possible position by the time the Phase 3 _ 
award for warhead development is made.) 

(b)(3) 

tOlwin felt that a project manager shOUld be 
appo~ted immediateTylcir,,,me......,pnftS""'~ ... ec-c~m=-=o=ra:r.:.er to push the project as much as possible. Olwin felt 

: that a reminder to General Giller was in order, concerning his commitment to LASL that the next 
strategic offensive system would be awarded to LASL Olwin ended his trip report by stating, 
"It is not at all clear that we can break into the Navy-lMSC-LLL complex, but the benefits to be 
derived are well worth the short-term effort to be expended."155 

. 

As well as Olwin from Los Alamos, T. A. Sandford and C. M. Gillespie had also attended 
the November 12, 1971, meeting. In addition, T. P. Seitz and P. Vander Maat were present. 
However, Sandford and Gillespie were not as prompt with their report of the meeting as Olwin 
had been. In their trip report dated December 3, 1971, they included i~ormation similar to that 
provided by Olwin. However, Sandford and Gillespie noted that a letter requesting a Phase 2 

(b)(3) 

1 ~'R. s:t>Iwin to R. U. Shreffler, Subject: "Navy/LMSC Briefmg on ULMS-1, November 12, 1971," 
W-10-71-356 (SRO) (November 16, 1971), 3 pp., A99-019, 307-8. 
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study had been prepared but was still "circulating in the Navy chain of command." They too 
reported that the base-line WH was the W68 .. Their trip report notes, "A new WH will not be 
seriously considered unless it allows the RV to be substantially (how much is not known) lighter, 
smaller, or to carry a higher yield." [Author's note: Thus, if LASL were to receive this much
desired assignment they were going to have to come up with, and sell, a much different warhead 
than Livermore's W68.] The Sandford/Gillespie trip report also noted that the requirement that 
was going to be part of the MCs (Military Characteristics) was that the RV had to survive a 
66-foot drop onto a submarine deck. (The Navy had wanted a 110-foot requirement, but they had 
been talked out of it.)156 For additional infonnacion on the Donnelly and LASL reports, the 
reader may refer to the cited documents. 

There were seyeral official documents issued during November. The NA VPRO Document 
No. 8822 (006), dated November 12, 1971, reported on the stockpile-to-target sequence. 
The minutes of the Mk 400 AEC/DOD Coordination Meeting held on November 12, 1971, at 
Livermore and the Kaman Science document K-22896 dated November 15, 1971. reported on 
program guidelines and the draft Mili~~-b~t~ristic$., 157 

(b)(3) 

lrhe team men wenron-fo specify the 
pretmunary aetaus ot me aes1gn. t'tnal specmcanons of the design were to follow after the 
required GMX field tests and the more detailed design studies had been completed.158 

In a memo also dated November 17, 1971, Assistant Director for Weapons MacDougall 
indicated that it appeared that a request for a Phase 2 study for the warhead for the ULMS would 
be made in the near future. Milt Gillespie from W-9 had been designated as the coordinator of 
this study. 159 The Mk 400 Phase 2 study' was again discussed during the WLPC meeting of 
November 22, 1971. The meeting minutes report, "It is admitted that the chance of our being 
selected to do the Phase 3 job for the warhead for the Mk 400 ~ is small, but there are a 
number of reasons why we must participate and do a credible job on the Phase 2 study . 
... The schedule suggested by the Navy for the Mk400 Phase 2 study is very short and perha~ 
not entirely realistic, but we will do our best."1ro · 

1561'. A. Sandford and C. M. Gillespie to Distribution, Subject: "ULMS Meeting (U)," GMX-3-9870 
(SRD) (December 3, 1971), 5 pp., A99-019, 214-15. 
151"Report of Impact and Capabilities Study for the Mk 400 Reentry Body for Poseidon C-4 and Trident 
(Previously ULMS)," Draft, AEC Albuquerque Operations Office report I&C No. 5-72 (SRD) (July 1, 

_ 1972), p. 6, Bll, Drawq,,56.F.olderJ_of4.,~~ -· .. - _,_,_,,_ ,, ___ ,, ___ ,_ 

(b)(3) 

159D: P~r8. wLPC: Subject: "Topic for Next Meeting." ADW-162 (CRD) 
(November 17, 1971), 1 p., A99..019, 214-15; also in A99..Ql9, 91-11. 
1C.OO. P. MacDougall to Members, WLPC, Subject: "WLPC Meeting No. 78, November 22, 1971," 
ADW-166 (SRD) (November 23, 1971), p. I, A99..019, 91-11. 
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The Navy awarded the prime development contract to LMSC before th~ end of November. 

By that time, the Navy SSPO office had outlined a development schedule· that included Phase 2 
approval by SSPO by February 1972 and a Phase 3 request to DMA by April 1 S, 1972. The FPU 
(First Production Unit) was scheduled for November 1976.161 

On December 7, 1971, W. I. Rudy and J.E. Gordon from Kaman Sciences Coqx>ration 
(KSC) met at Los Alamos with several of the LASL theoretical staff. The reason for the meeting 
was for Rudy and Gordon to outline the Mk 400 hostile environment as currently being 
recommended by LMSC and KSC. The KSC representatives indicated that they would return to 
Los Alamos early in January to receive comments prepared by the Los Alamos group. The KSC 
staff would then circulate a final draft report. They would return once again in February for 
comments on this draft report before they published the completed hostile environment report. 162 

During the December 8, 1971, meeting of the WWG, Hoyt listed some of the shots 
prQposec!J~~ FY?~ 

(b)(3) 

--Also, there was a meeting at LMSC on December 8, 1971. Meeting wfeb tbe LMSC 
representatives were F. B. Baker, F. W. Kramer, B. E. Hoverson, and R. B. Olwin from 
Los Alamos and-P. L. Brown, R. L. Alvis, and W. R. Green from SLA. It was reJX>rted that three 
topics were discussed, (1) Los Alamos/Sandia input data for the C-4/Mk: 400 studv. (2) the 
C-:1&fk 400 ~Matrix, at_l:d (3) the enemy defense mode~ 

(b)(3) jJ.t w: 
reported that reentry body designs based on these were being prepared by the LMSC staff. 1 

· 

After this meeting, drawings containing warhead data for the proposed Mk 400 were sent from 
Sandia/Los Alamos to .Lockheed personneI.165 

A new planning information document, a successor to the one published in the latter part of 
1970. was is~ hy ~. AEC in December 1971. 

(b)(3) 

161"Nuclear Technology and Analysis Report (U)," Headquarters Field Command Defense Nuclear 
Agency, Kirtland Air Force Base, New Mexico 87115 (SRD) (December l, 1971), pp. 65-66, A99-019, 
192-9. 
162K. F. Famularo, TD-4 to Distribution, Subject: ••ULMS-1 Meeting with Kaman Sciences Corporation 
(KSC) at LASL on December7, 1971,"TD-4-71-367 (SRD) (December9, 1971), 7 pp., A99-019, 
214-15. ' 

(b)(3) 

16-tp. B. Baker, F. W. Kramer, B. E. Hoverson, and R. B. Olwin to H.P. Deinken, W-9, Subject: 
"Trip Report C-4/Mk 400 (Formerly ULMS-1) Meeting at LMSC December 8, 1971," W-9-1285 (SRD) 
(December 16, 1971), 5 pp., A99-019, 307-8. . 
165C. H. Mauney to Naval Plant Representative Office, Sandia document RS 1500/1784 (SRD) 
(February 25, 1972), 2 pp., Bl l, Drawer 56, Folder 1of4. 
1
Mvincent C. Vespe, Director Weapons Development Division to Distribution (SRD) (December l, 
1971), Ip., A99-019, 214-15. 
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mission, this document stated, .. The Undersea Long-Range Missile System (ULMS) is a 
submarine launched missile svstem similar in concent to the Polaris and Poseidon Fleet Ballistic 
Missile ~tern. 

I (b)(3) 

On December 28, 1971, the Secretary of Detense directed effort toward the t1rSt deployment 
of the Trident submarines in the calendar year 1978.168 

· 

6. At Last, a Phase 2 
John S. Foster, Director of Defense Research and Engineering (DDR&E), in a January 12, 

1972, letter addressed to the Chairman of the AEC, Dr. James R. Schlesinger stated, .. The Navy 
has been directed to undertake the development of a new advanced technology submarine
launched ballistic missile with improved propulsion and improved penetration abilit:v. includinJ? 
MIRV ~d, if possible, an optioJ!_for a maneuvering re-entry body. 

(b)(3) 

~son possible wmheact ctestgns naa oeen completed. l<'ostef lDd1Cated that altbougn the W68 
warhead might satisfy the conceptual requirements, the Department of Defense would welcome · 
proposals for a reduction of the warhead weight and volume while maintaining the same yield as 
the W68. Also acceptable was a design with increased yield over that of the W68 while 
maintaining the same size and volume. Foster stated, "Furthennore, we would like to develop a . 
better understanding of the range of tradeoffs available between warhead yield and weight/size 
of re-entry body and warhead, before we establish firm characteristics for the UL.MS I re-entry 
vehicle and warhead." Foster then stated, "It is requested that AEC participate with the 
Department of Defense in a Phase 2 weapon feasibility study to be initiated as soon as possible 
to protect an IOC date in late 1977 ." Foster hoped that the Phase 2 study could be completed by 
March 20, 1972. Foster reported that the Navy had established a separate project office 
designated PM-2 for the development of the ULMS. To undertake the Phase 2 study and the 
follow-on program a project officers group was to be convened by the Navy's Strategic Systems 
Projects Office (SSPO). 169 [Author's note: The new missile would carry the designation C4. 
The missile that carried the W68 was designated C3.] · 

On January 13, 1972, there was a Mk. 400 AEC/DOD coordination meeting. During the 
meeting it was noted that Foster has signed the Phase 2 request on January 12/ 

(b)(3) 

J!\ dratt ST!S t!Stock;gtle-to Target Sequence> hacl been rusmbutea. 

(b)(3) 

1111l"Report of Impact and Capabilities Study for the Mk 400 Reentry Body for Poseidon C-4 and Trident 
(Previously ULMS)," Draft, AEC Albuquerque Operations Office report I&C No. 5-72 (SRD) (July 1, 
1972), p. 18, B 11, Drawer 56, Folder 1 of 4. · 
169John S.· Foster, Jr. to Dr. James R. Schlesinger (SRD) (January 12, 1972), 2 pp., Appendix A of .. Joint 
AECJOOD Mk 400 Phase 2 Feasibility Study Report," (SRD), Bl 1, Drawer 56, Folder 1of4; also 
available in B 11, Drawer 56, Folder 3 of 4. 
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(b)(3) 

~In a letter dated February 1. 1972, to Foster. Edward B. Giller, Assistant General Manager 
for Military Application, stated, "The Atomic Energy Commission is pleased to cooperate with 
the Department of Defense and participate in a Phase 2 weapon feasibility study for the purpose 
of developing the new ULMS I ballistic reentry vehicle warhead as requested by your letter of 
January 12, 1972." However, Giller did not feel that Foster had allowed adequate time for the 
completion of a Phase 2 report. Giller noted, "Accordingly, it is suggested that a Phase 2 
feasibility study be conducted as soon as the draft MC's and STS can be made available to the 
AEC and that a completion date of July l, 1972, be set." He also commented, "In order to 
conduct the pre-Phase 3 meetings, I recommend the designation 'mini-POO' for the group.'' 171 

In addition to his letter to Foster, Giller also sent out a memo on February 1, 1972, to the 
manager of the Albuquerque Operations Office and to the various laboratory directors. He noted 
that Foster had been informed that the Phase 2 feasibility study could not be completed as soon 
as Foster had wanted, Giller estimated that the most realistic date was July 1, 1972. Giller 
instructed that work should continue on the Impact and Capability Study (l&C Study). Giller 
stated, "The ALO portion of the I&C Study should be completed before ALO signature release 
on the final Phase 2 stu~. Giller then requested, "Please keep me advised of your progress and 
of key meeting dates."1 

Despite the fact that Giller felt that the Foster-proposed Phase 2 date was unreasonable, 
nevertheless a quick response from the.Laboratories to provide the necessary information to 
those preparing the Phase 2 would be required in order to meet the Giller proposed summer 
deadline. Realizing that Los Alamos was going to have to provide information for the Impact and 
Capability (I&C) Study and for a draft Phase 2 report, Gillespie sent a memo dated February 7, 
1972, to MacDougall outlining the requirements. Gillespie noted that the LASL warhead data 
needed to be at Lockheed by February 14. The information for the Phase 2 package needed to go 
to SSPO by February 28. The input for the I&C Study also needed to go to ALO by February 28. 
In order to respond in this limited time, the Los Alamos group was going to do one basic · 
document to serve for both the Phase 2 input and the I&C input. But Gillespie noted that the 
Los Alamos group was still several days away from having "even a rough first draft" However, 
Gillespie provided MacDougall witb a proposed outline of the report. In tum, MacDougall sent a 
menio dated February 8, 1972, to the LASL management with the Gillespie memo attached and 
urged those responsible to meet the schedule. MacDougall noted, "Should problems develop 
which threaten to slip the time scale shown in the attached memo, I would like them brought to 
my immediate attention. "173 

(b)(3) 

171Edwal'iIB. Giller to Honofable John S. Foster, k (SRD) (February 1, 1972), 2 pp., Appendix B (SRD) 
of .. Joint AECIDOD Mk 400 Phase 2 Feasibility Study Report," B 11, Drawer 56, Folder 1 of 4. 
172Edward B. Giller to H. C. Donnelly, Manager, Albuquerque Operations et. al., Subject: "DOD Request 
for a Phase 2 Study of the ULMS I Ballistic Reentry Vehicle Warhead," (SRD) (February 1, 1972), 2 pp., 
B 11, Drawer 56, Folder 3 of 4. 
17lo. P. MacDougall to Distribution, Subject: "W-9-1344 (attached)," (SRD) (February 8, 1972), 1 p. and 
attachment, Bl 1, Drawer 56, Folder 3 of 4. 
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In an attachment to a cover memo dated February 15, 1972, Gillespie sent the various 

people in the LASL administration the rough draft of the proposed Los Alamos input to the 
Mk 400 Phase 2 submission. He wanted comments back by February 17. Gillespie wrote, "I am 
available day or night for discussion." The draft indicated that the LASL base-line proposals 
were environmentally sealed/integrated packages. This type of engineering resulted iri the device 
having several advantages over the current Mk 3 (W68) warhead. Because the LASUSLA 
proposed warhead/arming and firing systems were constructed as a unit, there was much more 
flexibility in terms of both the final assembly of the reentry body and in any required repairs. 
Sealing the warhead meant simplification in the fabrication assembly and certification. , 
The design allowed field exchange of the reservoir.174 [Author's note: One of the reasons for 
l.Ds Alamos pushing this aspect of their designs was the fact that the Navy was not happy with 
the difficulty of making limited life exchanges or repairs in the W68.] 

During the WWG meeting held on February 16, 1972, MacDougall reported that the 
Laboratory was currently "deeply involved in trying to prepare the Phase 2 input for the MK 400 
warhead for ULMS." The meeting minutes report, "He asked that, since this is the most likely 
chance we have at a new Phase 3, every effort be devoted to helping Gillespie collect the 
information he needs for the [Phase 2] package."175 [Author's note: From this directive by 
MacDougall, it is clear that the upper management at Los Alamos had decided to fight hard for 
the Mk400 warhead assignment.] 

On February 17, 1972, Olwin sent out a memo that outlined what the LASL groups were 
doing in terms of input for the vulnerability requirements. He noted that there was to be a 
meeting in Washington on March 2 to discuss the hostile environments' section of the STS 
(stockpile-to-target sequence) document. Olwin noted that Ken Famularo had already met with 
several of the staff at Kaman Science. George Spillman had also provided relevant 
information.176 

On February 23, Gillespie sent out to the LDs Alamos group (through W-Division leader ~ 
R. G. Shreffler) the final draft of the l.Ds Alamos Mk 400, Phase 2 input. Gillespie stated, 
.. Assuming there are no major changes we can work over the weekend and get it on a plane 
Monday afternoon."177 

In a February 25 letter to the Navy, C. H. Mauney of the Systems Development Department 
of Sandia noted that the LASUSLA warhead proposals would be contained in the Phase 2 input 
submitted to SSPO on February 28, 1972. These proposals would be similar to those already 
submitted to LMSC. Mauney reported, "Since the warhead and RB are a tightly integrated 
system, we .have worked closely with LMSC to arrive at the best possible warhead design."

178 

174C. M. Gillespie, W-9 to Distribution, Subject: "Mk 400 Phase 2 Input" (SRD) (February 15, 1972), l P· 
and enclosure, Bl 1, Drawer 56, Folder 3 of 4. . 
m .. Weapons Working Group Minutes of the 2371h Meeting," WWG-237 (SRO) (February 16, 1972). p. 8. 
116R.. B. Olwin, W-10 to Distribution, Subject: "Mk400 Vulnerability Subcommittee Meeting," 
W-10-72-60 (SRD) (February 17, 1972), 2 pp., Bll, Drawer 56, Folder 3 of 4. 
177C. M. Gillespie, W-9 to Distribution, Subject: "'Mk-400 Phase 2 Input." (SRD) (February 23, 1972), 
1 p. and enclosure, B 11, Drawer 56, Folder 3 of 4. 
178C. H. Mauney to Naval Plant Representative Office, Subject: "LASIJSLA Proposals for the 
C4/Mk 400 Phase 2 Study," RS 1500/1784 (SRD) (February 25, 1972), 2 pp., Bl l, Drawer 56, Folder 1 
of4. 
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In a February 28, 1972, memo, MacDougall reported that Giller was anticipating that a 
Phase 3 request for a ULMS might be initiated in the FY 1972-1974 time period. At the same 
time, Giller did not want any work that did not directly support either present or anticipated 
future weaponization requirements to receive a high priority.179 

The W-9 report dated February 28, 1972, titled "LASL and SLA Input to the ULMS 
MK-400 Ballistic Reentry Body Phase .2 Feasibility Study" was released as W-9-1350. , 
As previously noted, this report served as the input from Sandia and Los Alamos both on the 
Phase 2 and the Impact and Capabilities studies, 

(b)(3) 

-~ .. fT1US documenTWD'i'Cnt to Commander R. J. Stinner aitlie Strategic Systems Projects/ 
" Office. In his cover letter to Stinner, Gillespie noted, .. Signature of the final Phase 2 Feasibility 

Study is dependent upon review and approval of the complete Phase 2 Study, including the RB 
synthesis work by LMSC." Additional information on the LASL study is available in the cited 
reference. 181 

. 

On February 29, 1972, Giller sent AEC Chairman Schlesinger and the other four 
commissioners, a summary of the ULMS-1 program. Giller reported that the Secretary of 
Defense bad, on September 14, 1971, directed the Navy to develop a new submarine for 
deployment in the early 1980s. At the same time, a new missile system was to be developed that 
was also to be compatible with the present Poseidon-type submarines. On December 28, 1971, 
the Secretary of Defense had directed that the effort be aimed at delivering the first ULMS 
submarine in December 1977. The Giller memo then outlined the program in some detail. It is 

·. interesting to note that Giller indicated that the missile would require a new reentry 
body/warhead combination, primarily because the current Mk 3 RB was not designed for the 
more severe flight environment that the new RB would be subjected to. Other design objectives 
·were a lighter/smaller RB, higher warhead yteld, and improved hardening. Giller discussed the 
nuclear rmtterial implications: 

(b)(3) 

'Giller also 
'-reported on what the varioUSNavy groups were domg ot had an 10teiest bi. He noted that Rear 
· ·Admiral H~ Lyons, the ULMS program manager, was concentratin& on hull-design 
technology. 

(b)(3) 

fGlller reported, 0 'f'hey me appmendy Willirig to pay some penalty in 
,......,-pr.a;:;;y""'to~ii1~w~eo:"'::1g=-=n:T"t ""to::-'.ac~bi"""e-ve-"'the higher yield."182 . 

1~. P. MacDougall to Distribution, Subject: "Program Planning," ADW-204 (SRO) (February 28, 
1972). 3 oo .• B 11. Drawer 49. Folder l of 5. 

(b)(3) 

nrr;:;-- -- • ;;---- . --. - . ·- ... • 
C. M. Gillespie to Cdr. R. J. Snnner, Subject: "Transmittal of LASUSLA Input to the Mt-400 Phase 2 

Feasibility Study. W-9-1350" (SRD) (February 28, 1972), 1 p. and enclosure W-9-1350, B 11, Drawer 56, 
Folder 3 of 4. 
182F.dward B. Giller to Chairman Schlesinger, Commissioner Ramey, Conunissioner Johnson, 
Commissioner Larson, Commissioner Doeb, Subject: "Undersea Long-Range Missile System (ULMS) 
and ULMS-IMissile," (SRO) (February 29, 1972), 10 pp., Btl, Drawer 56. Folder 3 of 4. 
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On March 8, Gillespie, in a letter to Vespe at the Albuquerque_Qperation~closed 
two drawings of the LASL design proposed for the l&C study, 

(b)(3) 

V espe, at ilie Albuquerque operations Office, with a cover memo dated March 31, 1972, 
sent the weapon laboratories and the plants the AEC input for the "AEC weapon's production 
system for the Mk 400 RB I&C Study. "184 

lo a W-Division review report dated March 31, 1972, it was indicated that the development 
of small pri,xnaries was an integral and important part of the total effort for strategic offensive 
systems. At the same time it was necessary, in order to achieve maximum range. to highly 
mtegrate the reentry vehicle and the warhead. By doing this integration, it was anticipated that a 

...i% to 10% improvement in yield-to-weight and yield-to-volume ratios-would be possible. 

(b)(3) 

1ii a memo to Shreffler in W-DO, dated May 2, 1972, R. B. Olwin from W-10 noted that -
. there was a gloomy outlook on the Mk 400 program that had been displayed by the staff and 

management at Los Alamos. lo order to see .if this was indeed warranted, Olwin then discussed 
the Mk 400 program at that tim~ · · ·· -~-·---··· ·-

(b)(3) 

Livermore prooosals did not wei11;h as muclv 
(b)(3) 

1n air cases;lliC 

OiWin .. 

also notea"mlllsDieiilO. "TliC Navy was qwte adamant with regardto the AEC supplying a 
~ed warhead package rather than allowing the seal to be a part of the RB as was done on Jhe 
MK-3. Navy sensitivity to the problems brought about by the MK-3 was behind this directive. 
LASL responded by supplying a neatly sealed package whereas LLL ignored the request and 
proceeded to seal at the RB substructure." Olwin reported that the LMSC engineers considered 
the UlJSLL proposed seal design to be a high risk.186 [Author's note: lo this memo, we see 
some aspects of what would become the LASL defense against LLL. The previous problems 
with the warheads supplied to the Navy by LLL would be carefully noted. The problems with 
replacing limited-life components would be outlined. It would be indicated that two types of 
warheads, one from each Laboratory, were needed; one as a backup in case there were problems 

(b)(3) 

'84yincent C. Vespe to Those on Attached List, Subject: "Mk 400 RB I&C Study," (SRD) (Mar:ch 31, 
19721 4 PP. and enclosure, B 11. Drawer 56, FoldH a ef 4 

(b)(3) 

""i.~ B. Olwin, W-lOto R. G. Shreffler, W-00, Subject: .. MK400/500," W-10-72-169 (SRO) (May 2, 
1972), 5pp.,B11, Drawer 56, Folder 1 of 4. 
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with either one. (b)(3) 

Thel:A'C'"SLr-..man ........ ""'Rg=e~m;:;:;en;;:;rt ;;-w;;;:o:;:ulr;id'"itry;:;;tt:;;:o'Tim=pre=ss;--;o~n~'thil;;'"e
Navy the LASL desire to work wiffi the Navy and its contractors and to respond to all their 
concerns.] 

In a May 9, 1972, letter to V. C. Vespe at the Albuquerque Operations Office. Gillespie 
reported that to meet the Mk 400 development program there was a need for six NTS tests. These 
tests could not riet be formalized because the final yield r~uil'e_ment for the Mk 400 had not yet 
been specified~~ (b)(3) 

In the spring of 1972Jt was announced that there had been a change to a rounded aft end in 
the reentry body. This change would reduce the radar cross section1 Butthe change also nieant 
that the earlier higher-yield designs were also affected-their dimensions would need 
modification. The Los Alamos group indicated the~ changes in the Phase 2 input in a TWX 
dated May 16, 1972.188 

. 

To provide data on cost for the Impact and Capabilities report, a TWX was sent out on 
May 15, 1972. This TWX requested cost estimates for the NTS tests that would be required to 
complete each design for the stockpile should that design be chosen for the Phase 3 program. As 
would be expected, the W68 proposal required the fewest number of tests. At the same time, the 
LASL group ap~ to have been very optimistic as they listed in most cases a requirement of 
only three tests. 89 These were apparently the number ofrequired full-scale tests because a 
slightly earlier memo had reported that LASL would require a one-point safety test, two primary 
tests, and three full-yield tests in order to develop the Mk 400.190 [Author's note: This 
information on the number of tests reported as required indicates that the LASL design team 
must have felt under a great deal of pressure to limit the number of tests, once the Phase 3 was 
given to LASL.] 

Durinst the Mav 17. 1972. meetine: of the WWG. Canada described the LLL test oro2nllll 
fQI..FY73 .. 

(b)(3) 

187C. M. Gillespie to Mr. V. C. Vespe, W-9-1423 (SRO) (May 9, 1972), 2 pp., Bll, Drawer 56, 
Folder 1 of 4. 
1SSC. M. Gillespie thru D. P. MacDougall, University of California Los Alamos Scientific Laboratory, 
Los Alamos, N.M., to RULSSAA/Cdr. R.~tinner, Strategic Sys. Projects, Dept. of Navy, Washington 
D.C. et. al., W-9-1430 (SRO) (May 16, 1972), 2 pp., Bl 1, Drawer 56, Folder 1of4. 
1~SAEC Vincent C. Vespe, Dir. Wpns. Dev. Div., Albuquerque, N.M. to BP3/USAEC R. W. Taft, 
NVOet. al. (SRO) (May 15, 1972), 6 pp., Bll, Drawer 56, Folder 1of4. 
190C. M._Gillespie to Mr. V. C. Vesoe <SRO) (Mav 9. 1972). 2 oP •• Bl I. Drawer 56. Folder 1of4. 
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On June 5, 1972, David B. Anthony, Assistant Manager for Plans & Budgets at the 

Albuquerque Operations Office, wrote the Director, Strategic Systems Project Office in 
Washington. Anthony reported that the AEC was presently engaged in an Impact and Capability 
Study (I&C) to estimate the cost of refitting the Poseidon C3 boats with Mk 400 RBs. The ABC 
was aJso considering the possible addition of the Mk 400 RBs for the new Tridents boats. He 
noted that the AEC had a reactor products' availability problem in the Mk 400 program.

192 

On June 16, 1972, H. N. Meyer from the Albuquerque Operations Office sent out the first 
draft of the Report of the Mk 400 I&C (hnpact and Capabilities) Study for the Mk 400. A 
meeting was to be held in Albuquerque on June 22 to receive any finaJ comrnents.

193 

_ _on June 23. 1972. C.H. Maunev from Sandia distributed the draft titled. 

(b)(3) 

-,..,,,__,t'tie"'Secoml meeting of the Mk 4UO mini-POM (Project omcers' Meeting) group was held 

in Washington on June 28, 1972. The Navy's representative from SSPO announced that the 
Ul.MS program would henceforth be known as the Trident program. The word Trident would be 
used to describe that system and the various portions of the system. Then the representative made 
an interesting and important statement. The Trident C4 missile system was designed to be fitted 
into existing SSBN's (nuclear-powered submarine, ballistic-missile-bearing) as well as into the 
Trident submarine. The Trident Il D-5 would be the name given to the follow-on missile system 
to be designed particularly for the Trident submarine. Existing SSBN's when back-fitted with the 
Trident I missile would not be classed as Trident submarines but would remain Tndent I back-fit 
SSBN's. It was announced that the Phase 2 report for the Mk 400 had been approved. signed by 
aJI participants, and published. [Author's note: This appears to have been the finaJ draft of the 
Phase 2 report.] It was expected that this document would be issued in the near future. It was also 
reported that the entire STS document was in the finaJ stages of preparation.

1
9S 

The Albuquerque Operations Office draft of their Mk 400 I&C study, circulated in the 
summer of 1972, carries the date of July 1, 1972. This draft states that the ABC presently had the 
capability and the capacity, with modest additions, to support the Poseidon refit with an IOC of 
December 1977 and a Trident outfit with an IOC of October 1978. In this study, it was assumed 
that a Phase 3 development authorization would be received by the summer of 1972. It is 
interesting to note that the draft report states, "The advisability of additional production of W68 
nuclear systems in the late 1970's and early 1980's is questionable." The report states, 
"Availability of special materials was assumed to be adequate as necessary to produce any of the 
designs with nonnal working inventories as weapons grade materials, fully compatible with 

192David B. Anthony to Director, Strategic Systems Project Office (SRD) (June 5, 1972), p. I, Bl 1, 
Drawer 56, Folder 1 of 4. 
193H. N. Meyer to C. M. Gillespie, W-9 LASL et. al., Subject: "Mk 400 l&C Study Report," (SRD) 
(June 16. 1972). 1 n .• and enclosure. B 11. Drawer 56. Folder 1 of 4. 

(b)(3) 

1 ~~"Nuclear Technology and Analysis Report (U)," Field Command, Defense Nuclear Agency . 
Technology and Analysis Directorate, Kirtland Air Force Base, New Mexico 87115 report FC/08720008 
(SRD) July 21, 1972), p. 29, Bl l, Drawer 57, Folder I of 2. 
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fabrication f aciliti~ (b)(3) 

1raditionarinformation is available in the cited reference.' 

(b)(3) 

The finatdraft of are Phase 2 feasibility study report was alsq_ ~~ 
1972. (b)(3) ffn the Los Alamos files the 
draft sfudy report cames a date, made m penctl. of Ju1Yl~·l912. The cover sheet for the . 
document carries a date of June 26, 1972. As previously noted, during the seeond meeting of the 
Mk 400 mini-POM ,l:?l'OUD held on June 28. 1972, it had been announced that the Phase 2 reoort 

. had been aimroYC!h] 

(b)(3) 

The final yield of the new warhead had not yet 6eeD s~ ..... _1fi_ed_. __ 

(b)(3) 

196..Report of Impact and Capabilities Study for the Mk 400 Reentry Body for Poseidon C-4 and Trident . 
(Previously ULMS)," Draft, AEC Albuquerque Operations Office report l&C No. 5-72 (SRD) (July l,. · 

__1912), 20 pp BJ I. Drawer 56, Folder 1 of4 Also io BJ l, Drawer 56, Folder 3 of4 ·· 

(b)(3) 
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~ 
sealed systems, the complete nuclear device/AF&F assembly was designed to withstand repeated 
launch-tube pressurization to 200 psi. In summary, the LASUSLA group noted, .. Our extensive 
work with lMSC prior to and during the Phase 2 effort has established that all the designs are 
compatible with the C4/MK400 system as presently defined. We have seriously addressed the 
problem of integrating the warhead into the RB and our proposals reflect a realistic approach to 
this problem. We believe it offers many advantages to the Navy over the MK3 approach."

198 

In the Los Alamos files, despite the fact that it is dated July 1, 1972, the final "Joint 
AECJDOD Mk400 Phase 2 Feasibility Study Report" carries on its front sheet a· handwritten date 
of September 12, 1972. The cover letter for sending the report was written by Levering Smith at 
the Strategic Systems Project Office in Washington; this letter has a date of September 5, 1972. 
In this final study, the Los Alamos group indicated' that they felt they could develop the device 
three and a half years after the award of the Phase 3. They foresaw no difficult development 
problems.199 

(b)(3) 

Paul V ander Maat from TD-2 and K. F. Famularo from TD-4 on July 24, 1972, sent an 
. ~xtremely interesting memo to T. A. Sandford. [Author's note: This was orobablv sent in 
preparation for Sandford's forthcomin2 Augµst trip to Washin~on.}' 

(b)(3) 

198"Fmal Draft, J~int AEC/OOD Mk400 Phase 2 Feasibility Study Report," Strategic Systems Project 
Office, Department of the Navy, Washington, D.C., 20390 document K-24304 (SRD) (not available), 
88 pp. with Appendix A and B, Bl 1. Drawer 56, Folder 1 of 4. 
1Wnirector, Strategic Systems Projects to Chief of Naval Operations (OP-21), Subject: .. Joint AECIOOD 
Trident Mk 400 Re-entry Body Feasibility Study," (SRD) (September 5, 1972), 1 p. and enclosures, Bl 1, 
.Dmw~r57. Folder 2 of 2. 

(b)(3) 
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~ 
On August 2, a TWX from William B. Haidler, at the ABC Office in Washington. stated, 

"Request you supply information, by COB August 4, 1972 that indicates the yield you could 
expect to achieve from a warhead that could be developed in the approximate volume and 
dimensional constraints of the proposed Navy Mk 400 without degrading the CG. 'Static 
Margin;' etc. and-with an increase in weigl:lJ ~Q..!filifoxmUnely 400 PQUnds ... 20

} 

(b)(3} 

On August 7 and , an oz; an oyt sented to various officials in Washington several 
important "update" briefings. These, in prep tion for the Washington trip, had been prepared as 
LASI.JS!A. briefings during the last two wee of July. 

(b}(3) 

LA thor·s note: It 1s a.ISO mteresnng to note that Hoyt 
anct Sancttord appear to nave aJso menuoned t the Washington groups the advantages to using a 

201USAEC, William B. Haidler, Wash., D.C. to C 3 LASL, H. M. Agnew, Los Alamos N.M. et. al. 
(SIWl.{Aug;ust 2, 1972), 1 p., Bl l, Drawer 56, F Ider 3 of 4. 

(b)(3) 
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16-inch base diameter in the RB. This is the base diameter used in the design of the W76.] Near 
the end of his trip report, Sandford included several pieces of interesting "gossip." He reported, 
"At DDR&E we talked to John J. Brett who seemed to react favorably to our new, higher yield 
proposals. At the SPO we briefed Cdr. Stinner, Mark Messerole, and Hal McMasters. They 
seemed relieved and/or amused that our WHs now were competitive with LLL's WHs." 
In addition, Sandford reported, "At DMA we briefed General Camm, Tom Oark, Col. Haidler, 
and several of their staff members. The briefing went very well with several pertinent questions 
being asked." Furthermore, Sanford reported, "The MK-400 I&C study indeed was stuck in the 
ABC: (bJ(3) 

l'Criding resolution-o....,f""'ffii~s.:..p_ro_b .... le_m_,_thC_P_li_a-se_3_req~u':"':"es-::t-:c~an"""n"""Ot-r"'C."6C~ 

Sent co DMA." n was filSo noted in the trip report that the question of the requirements for 
special nuclear material had been discussed by Tom Clark. The trip report states, "The only 
concrete message gleaned from Clark's talk was that one or ~o reactor restarts at Savannah 
River are feasible but the ABC does not want to restart any of the Richland reactors." 203 

Despite this report from Hoyt and Sanford of the delay m the I&C study, on August 17, the 
ABC proposed to send the ABC Impact and Capability study to Foster at the Defense Research 
and Engineering, Department of Defense. As to the reactor question, the proposed cover letter 
for the study noted, "In addition, we believe that, while restart of up to four reactors is 
theoretically possible, in light of decisions which have been made 'in the past the-restart of,.the 
two standby reactors at Savannah River would be difficult enough to achieve; the restart of 
additional reactors at Richland might pose intractable problems, particularly in view of current 
environmental concerns." The letter added, "Certain adjustments to the assumed Mk 400 
delivery schedules and to the assumed base stockpile might possibly reduce the number of 
reactor restarts required." The letter ended by stating, "In order to meet the desired IOC date of 
December 1977 it will be necessary for us to receive a Phase 3 decision by the end of August so 
that the ABC can arrange for the necessacy cQpital funding. "204 

(b)(3) 

He included attaclirnemsortne wfuds mat haabeen 
\lsCCflit the August 7 briefing given to Assistant DDR.&E Director John J. Brett.2°-~-· 

(b)(3) 

~. A. Sandford to D. P. MacDougall, ADW, Subject: "Mk-400 and High Yield Bomb Briefings in 
Washington (U)," ADWP-1-72-19 (SRD}(August 17, 1972), 7 pp., Bll, Drawer 56, Folder 3 of 4. 
~omas R. Clark to J. A. Hornbeck, President, Sandia Laboratories et. al., Subject: "Mk 400 I&C 
Study," (SRD) (Au~st 21, 1972), 1 p., and two attachments, Bl 1, Drawer 56, Folder 3 of 4. 
~.A. Sandford to Dr. John S. Foster, Jr., Subject: .. LASlJSLA MK-400 Briefing (U)," ADWP-1-72-20.~ 
(SRD){August 21, 1972), 8 pp., Bll, Drawer 56, Folder 3 of 4. 
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~ 
(b)(3) 

Hoyt noted tnat the members of the WPRC had recomme~ded that the Tifpropqsal 
· be accepted. 206 • · · 

On August 28;-1972, Sandford wrote Camm to provide him the information in writing that 
had been provided during the August 8 briefing. He also included hard copies of the liides that._ 
had been used in the briefme:1 

(b)(3) 

/fbesenew 
· "" designs mtow a 10 to 15 pound RB weight saving, meaning that for a fixed pay1oad yield, greater 

ranJ;te could be realized_or,.Jor a fixed ranJ;te, more yield could be delivered to the tars!et.'j 

(b)(3) 

fhis test will incorporate cne-new· 
tecliiiologycited in our Mk 400 study." Sandford assured Camm that the costs of a11 the LASL · 
warhead proposals were covered in the current Mk 400 I&C Study. w 

(b)(3) 

- -
8. Where is the Phase 3? 
During the WLPC meeting held on September 11, 1972, Hoyt reported that a letter had been 

prepared by the Navy requesting that the Mk 400 program be put into Phase 3. Hoyt noted that 
he was hopeful that LASL would receive the Phase 3 assignment. 209 

_ 

(b)(3) 

207fl. sanafOid to fdaj~ Geri~rat Frink A: c- A.;st~ Gen~I MaDager for Military Application, 
Subject: .. LASUSLA MK-400 Briefing (U);' ADWP-1-72-24 (SRD) (August 28, 1972). 12 pp:, 811, 
~.Folder 3 Qf4. 

(b)(3) 

"""lfl9D. P. R°acDougaD to WLFC Members, SubJect: "WLPC Meeting No. 99, September 11. 1972," (SRD) 
lSec:embetl2. 1972). 2 DD •• Bil. Drawer 53. Fotol.rude:z:r.J.l..0011..f ?~------

(b)(3) 
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(b)(3) 

1Additionat information is available in the cited reference.:m 
~he ~"'.,__ ..... D.-1vt_s_1_on"""""'program report dated September 22, 1972, stated that there had been 
continued LASL coordination with all the Mk 400 agencies in terms of design studies, flight and 
ground testing, and simulation test planning. This effort should permit a smooth transition when 
the Phase 3 award was made. Analytical studies were currently in progress to investigate areas 
where the LASL group could assist LMSC in obtaining a minimum weight, integrated reentry 
system. 212 · 

On September 25, 1972, John Foster wrote AEC Chairman, James R. Schlesinger, that the 
Navy had not yet forwarded their recommendations on the Phase 2 study. Foster therefore 
anticipated that a specific selection of a Phase 3 design would not be decided for several months. 
It appeared that the Mk 400 IOC might be delayed until somewhere around December 1978. 
However, despite all this uncertainty in the program, Foster wrote, '1 am therefore suggesting 
that the AEC take the necessary planning aetions consistent with an IOC for the Mk 400 as early 
as December 1977. A specific Phase 3 request will be forwarded as soon the DOD review of the 
Phase 2 study is completed. "213 

The next meeting of the Mark 400 Mini-POM was held at Lockheed on September 27-28, 
1972. Representing I.ASL were K. F. Famularo (ID-4), J.C. Fuller (WX-6). C. M. Gillespie 
(ADWP-1), F. W. Kramer, (WX-3), and T. A. Sandford, (ADWP-1). During the meeting, it was 
annoonced that Secretary Rw.:.h had issut:d a program deci'Moo directive that de.la~ fu.e 
Mark 400 IOC by 10 months to October 1978. Thus. the Mk 400 and Trident submarine would 
have the same IOC dates. The direciive delayed the Poseidon backfit until 1979 or 1980. This 
directive implied that the first C4 missiles would go on the Trident submarines instead of being 
backfitted into the Poseidon. The Mk 500 was canceled. The Navy's Commander Stinner 
reported that the Phase 3 letter was being reviewed by the Navy. In lieu of an immediate Phase 3 
request, Stinner hoped that a letter dated September 25. 1972. from Foster to Camm (Major 
General Frank A. Camm, Assistant General Manager for Military Application) that guaranteed a 
Phase 3 go-ahead, would be used to de~ a design laboratoll; 

(b)(3) 

)lbe Navy's BuMed manual 
reauirements for radiation safety would ha.-v-e-to_b,_e_m_et by the Mk 400 .. 

(b)(3) 

Representatives from Lockheed then reported on their work. 

(b)(3) 

JD. Aspinwall from LOckbeed noted that, to eliminate range 

211C. A. Anderson and F. W. Kramer to Jesse Aragon, Subject: "Meeting-Mark 400 Packaging Design 
Exercises at LASL and SLA (U)," WX-3-72-35 (SRD) (October 3, 1972), 2 pp., Bl 1, Drawer 56, Folder 
2of4. 
212"W Division Program Reporting System." WX-72-6 (SRD) (September 22, 1972), pp. 138-140, Bl l, 
Drawer 56, Folder 4 of 4. 
21\JSAEC William B. Haidler, Wash., D.C. to AN3 USAEC H. C. Donnelly, Albuq., N.M. et. al. (SRD) 
(November 10, 1972), 6 pp., Bl I, Drawer 56, Folder 1 of 4. 
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~ 
reductions associated with nose radii greater than optimum, they were considering a self
de~aerosoike on the nose fairin2 of the C4 missile. 

(b)(3) 

'Tile flight;-;:te==s:f'f -=p=ro~gram-="""'w!Wasi:-=ar~so:::-:r.discussed. The AF&F sequence of the Mk 400 was 
·-m---o -re-VI-ewed. There were several presentations made during the meeting on the possible types 
of overcoats that might be used to reduce vulnerability. 214 

· · 

The quarterly progress report from the Laboratory for the period ending September 30, 
1972, noted that for the Mk 400 there had not been a Phase 1 program. Phase 2 had been 
informally started in November 1971; however, the formal direction from DMA to participate in 
the Phase 2 had not been received until February 3, 1972. The LASL Phase 2 data package had 
been submitted on February 28, 1972. Although the fmal Phase 2-study report had been dated 
July 1, 1972, the report had not been formally distributed by SSPO until September 1972. 
In August 1972, the LASL groups had presented to SSPO, DDR&E, and DMA representatives 
the new design improvements that had been made. In turn, new reentry-body weights for the new 
warhead proposals had been developed. 21 s 

The Trident system was discussed at length during the October 5, 1972, meeting of the 
Theoretical Weapons Group (1WG). Gillespie stated that the purpose of the Fleet Ballistic 
Missile System was to provide deterrence through an invulnerable force capable of inflicting 
unacceptable damage to the Soviet urban/industrial complex. Gillespie ooted that by treaty the 
United States was limited to 44 submarines. As of October 1972. the U.S. had 10 Polaris 
submarine., that carried tbe A3 missile. ( (b)(3) 

!There were 31 Poseidon submarines that carried the ·c3 missile 
(b)(3) ..... l'hC=-=n=ew::?'""l'o:Trident 

would carry the C4 missile/ 
(b)C3) Trident had an IOC of 

1 ~8! It was twice as large as the Poseidon boat and could carry the larger D5 missile. _ 

(b)(3) 

AJ-me~pte atso noteathe · --· 
liTJ.}Wrtance ornlffiiiiiilm weight iif temiS of maxunum range. Gillespie then discussed, as_filllf!ing, 
that LASL was assigned the Phase 3 in January 1973, the future test proJUBJD 

(b)(3) 

Several additional tests would be necessary before a final weaponizea.design was 
acfileved. The ininutes of the meeting state, "In closing, Gillespie outlined the reasons for 
supporting LASL as the recipient of the MK 400 Phase 3 in terms of past experience, the present 

; LA~l~J~!2gram and the availability of program suppoq 

(b)(3) 

214F. W. Kramer, K. F. Farnularo, J.C. Fuller, C. M. Gillespie and T. A. Sandford to Distribution, 
Subject: "Mark 400 Mini-POM, September 27-28, 1972 (U)," ADWP-1-72-52 (SRD) (October 12, 1972), 
4 pp., Bl 1, Drawer 56, Folder 1of4. 
21sr..estie M. Redman and Cecil C. Carnes, Jr., "I.ASL Weapons Quarterly (U), for the Period F.nding 
September 30, 1972," Los Alamos Scientific Laboratory report LA-5130-PR (SRD) (January 1972). 
p. 68. 
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(b)(3) 

rt:iillespie noted 
that the W74 program woum start to decrease in about a year. '""'I'fi""'e""'pe,,,.,,..,.o-p"""le-.re~iliio;:::eased from_!,!thi~·:1.-s __ 
program could then provide the extra needed suppotl for the MJs: 400 program, 

(b)(3) 

---r>Uring the October 16, 1972, WLPC meeting, information on the Mark 400 was again 
presented. It was reported that SPO had prepared a letter (that was circulating for review through 
the Navy) that requested that the AEC put the Mark 400 into Phase 3. In addition, the DDR&E 
had written a letter to AEC Chairman Schlesinger. This letter noted that the Navy planned in the 
not-too-distant future to put the Mark 400 into Phase 3; the letter requested that that AEC select a 
Laboratory to work with the Navy on this development project. The rumor, however, was that 
the AEC was going to reply that it was reluctant to assign this project to a particular Laboratory 
because the requirements had not yet been specified. It was also indicated durin2 the WLPC 
meet!!!g that the Mark 500 had been approved OACC__again. 1 

(b)(3) 

~the rumor concerning a delay in the selection of the weapon design laboratory, in 
terms of the Phase 3 assignment, was correct. In reply to the Foster letter of September 25, 1972, 
James R. Schlesinger, AEC Chairman, had stated, "Since the specific selection of a Phase 3 
design can have a great impact on the selection of a laboratory, we shall hold that selection in 
abeyance until we have received your Phase 3 request." He had also added, "Our FY 1974 
budget does not include the capital funds needed to support the 1977 IOC." The Schlesinger 
letter was followed by a memo sent from the AEC Washington D.C. office to the AEC 
laboratories on October 27. This memo states, "The Phase 3 request is not expected for several 
months as the Navy has not yet forwarded their recommendations on the Phase 2 study to 
DDR&E." The memo also notes, "A Laboratory pair for the development engineering of the 
Mk 400 will not be selected until such time as the receipt and review of the Phase 3 request with 
the MC's and STS. The Navy Department has been requested to keep all AEC laboratories 
advised and abreast of all planning concerning the Mk 400 until a lead laboratory pair can be 
selected."218 · · 

Late in October, the administration at I.LL apparently proposed to camm that because of 
their 14-year working relationship with the Navy and because they had developed a 2D 
explosion code, the Phase 3 on the Mk 400 should be given to UL.219 

(b)(3) 

l~180SABC, William B. Hatdter, Wash., D.C. to AN3, USAEC, H. c. Donneliy-•. Albuq., N.M. et. al. 
(SRD) (October 27, 1972), 2 pp.; USAEC, William~· Haidler, Wash., D.C. to AN3, USAEC, H. C. 
Donnelly, Albuq., N.M. et. al. {SRD) (November 10, 1972), 6pp.,B11, Drawer 56, Folder 1of4. 
:
219''Military Applications Planning Committee Minutes of the l 71h Meeting." TDW-48 (SRD) 
(December 15, 1972), p. 2, Bil, Drawer 53, Folder 1of2. 
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~ 
In a letter dated October 31, 1972, R. B. Olwin from Los Alamos wrote to the Navy 

Strategic Systems Project Office at Lockheed. The purpose of the letter was to indicate that the 
Los Alamos team had made significant improvements in the Mk 400 since the Pm 2 input 
dated Fehruarv 29. J972J 

(b)(3) 

--::rn-papersaated1fovember 2, 1972, and titled, .. Nl:K400 X-Ray Jtmttenilig Weight Penatty". 
Calculations" and ''Warhead X-Ray Hardening," R. S. Dingus discussed the x-ray hardening_ 
considerations for the Mk 400. 221 

On November 8, 1972, Olwin wrote a Jetter to inform the groups workin2 on the Mk: 4 of 
the !1"'1.f~r drawings describing the basic WH layout of the Mk 40!>. 

(b)(3) 

'ma phone caTI to ChUCk Gilbert at DMA, Livermore's McDonild _, 
· object.ed to this proposal. However, the Navy representatives called a meeting to be held at 

Lockheed to discuss how to respond to the Camm proposal. A preliminary meeting of the AEC 
representatives was held at Livermore on November 15 

(b)(3) 

221R. S. Dingus, ''Warhead X-Riy 'Riidening," WX-6-72-114 (SIU>) (November 2, 1972), 9 pp. R. S. 
Dingus, "Mk-400 X-Ray Hardening Weight Penalty Calculations," WX-6-72-115 (SRD) (November 2, 

. 1972). 9 DD., Bl 1. Drawer 56. Folder 2 of 4. 

(b)(3) 
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Another meeting_was held near the end of November between LASL and LMSC 
representatiyes. 

{b){3) 

1'be trip report from the LOs Alamos attendees included the followtng gOsSlp, "Both 
-wttlrHOward [Howard Trudeau, Manager, Reentry Systems] and all other I.MSC personnel I 

have noticed a definite change in their attitude fr.pm polite tole~ce to an .aoti,QieatioA ef ~ 
WO.!kin~ the Mk 400." 

(b){3) 

m~mefy 

sore point with the I.MSC working troops and they are convinced that AL01fas been 
brainwashed by Jim Wright, SLL." Additional information on detailed designs and studies 
discussed by LASL and LMSC representatives at this meeting is available in the cited 
reference.224 . · -

A TWX was sent out on November 28. 1972. from Vesne in the Albuaueraue Onerations 
Office./ (b)(3) 

The millllteS of the December 4, 1972, Wt.Pt: meeting have an interesting bit ot 
information. The minutes report that on the Friday before the WLPC meeting, Hoyt had 
presented to General Camm in Washington " ... the case for assigning the Mark 400 warhead 
Phase 3 job to LASL." LASL representatives were optimistic that the .. assignment of this 
warhead to us is in the bag."226 

On December 5, 1972, F. W. Kramer and L.A. Ney from WX-3 and representatives from 
Sandia m~ the LMSC representatives to discuss possible Mk 400 mounting arrang,ements 

{b){3) 

flncleed, the LMSC group might ~ropose it as tbe base line underlay at tbe December 
meenng of the ;vulnerability snhcommjttee. 21 

(b)(3) 

·, 226(), P. MacDOugalJ to Members, WLPC, Subject: .. WLPC Meeting No. 105:-I>ecember 4, 1972," 
ADW-323 (SRD) (December 5, 1972), 3 pp., Bl 1, Drawer 53, Folder 1 of 2. 
227T. A. Sandford, ADWP-1 to Distribution, Subject: "Trip Report- Mk 400 Discussions at LMSC (U)," 
ADWJ>-1-72-93 (SRD) (Dec~mber 19, 1972), 2 pp., Bll, Drawer 56, FoJder 3 of 4. 

(b)(3) 
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The Phase 2 Study Group Meeting was held at LMSC on December 12. 1972. R. B. Olwin 
and Paul Vander Maat represented LASL. Olwin reported that Marc Meserole appeared to "be 
dr~ing hiit f~_et" in terms of sending out a Phase 2 suppleme!!!J 

(b)(3) 

-R. S. 'lburston from WX-6 attended the December 13-14 vulnerabihty suoconini.ittee 
meeting. As a result of the discussions during this meeting, Thurston requested that 
representatives from WX-3, 5, 6 and TD-4, 6 meet on December 22 to discuss how much 
neutron hardening would be required to meet the Mk 400 threat specification. Thurston noted, 
"Consequently. a realistic appraisal of the neutron vulnerability problem is necessary to properly 
assess the engineering problem."230 In addition to Thurston, LASL was represented at the 
vulnerability meeting by D.R. Koenig, R. S. Dingus. A. W. Channatz, S. R. Skaggs, T. P. Seitz, 
W. J. Johnson, and R. B. Olwin. The trip report from Olwin noted that there had been additional 
funding cuts. These cuts had forced SSPO into a second slip of the Trident program; a ten-month 

_§!!p_ would ~ required .i!l_the overall program. HC?y.rever ,_!!ie IOC was still OGtober 197.B.. 
(b)(3) 

'}Jake Jacobs from LMSC had noted that the 
Iliiit-frosnnn experunents were also slipping; one reason for the delay was the delay in the 
selection of a Phase 3 laboratory. Olwin also reported that the budget cuts bad caused a great 
deal of SSPO interest in the ABC projU'alll. (The reader will recall that the ABC oroeram was in 
some respects the Mk 18.J>rogram.) · 

(b)(3) 

/fhe Skaggs presentationgaterated a lot of interest in the attenitCes 
Iiom ~oded bis trip report with the statement, "We should not relax our efforts 
to pry the Phase 3 letter loose. "231 ' · . 

· The final quarterly progress report from the Laboratory for 1972 indicated .that several 
projects to study the weaponization, in terms of mounting and vulnerability, of the LASL
rnsed....Mk 400 warhead were beina undertaken. 

(b)(3) 

:lj
1
R. B. Olwin to H. C. Hoyt, Subject: "Mk 400 Phase 2 Study Group Meeting December 12, and Mk 400 

. Vulnerability Working Group Meeting, December 13-14," ADWP-72-33 (SRD) (December 18, 1972), 
5 pp., B 11. Drawer 56, Folder 4 of 5. ' ·---· ---

(b)(3) 
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Hoyt reporting back on January·s, 1973, to the WLPC concerning his meeting of the 
previous week in Washington noted that the Phase 3 letter on the Mark 400 warhead was still not 
ready for signing. In fact. it was not clear exactly where the letter was in the Navy Department. 
However, DDR&E had drafted a letter to the AEC that reQµested a Phase 3 for the:program. 

(b)(3) 

.1iicJeect. an the engmeenng 
·aevelopment work had not yet been completed; ho_w_s_u_c_fi a system could operate was not 
precisely known. 236 

· 

Ever hopeful that LASL would receive the Phase 3 award, on January 31, 1973. Olwin and 
Sandford outlined some of the items that should be considered in the LASL program for the 
Mk 400 in the coming year. They included a tentative development schedule. However, they 
noted that the Navy had received deep cuts in funding for the program; the schedule for the 
Trident program would have to slip. The IOC was now October 1978. 237 

9. Continued Hope for a Phase 3? Maybe 
At the February 1, 1973. of the WPRC meeting, Hoyt predicted that ~Phase 3 @.SSigmpent 

.for the Mk 400 warhead would be made durin~ the second half of Mardi 

(b)(3) 

~ wiitiam B. Shuler, L-31, Livermore, Calif. to C13/LASL ~d-Records Attn: HaDy C: 
H:~tlRichard B. Olwin (SRD) (January 30, 1973), pp. 1-2, Bl l, Drawer 115. Folder 1of4. 
237R. B. Olwin and T. A. Sandford to Distribution, Subject: "Guidance for FY 74 Mk 400 Operating 
Plans." AD\tl>-73-6 (SRD) (Janu!ll)' 31, 1973), 4pp.,B11, Drawer 115, Folder 1 of 4. 
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~ 
The Advanced Technical Objectives Working Group for Sea-based Deterren~ met at 

Livermore on January 30, 31. and February I, 1973. The Trident program was discussed, 
· including the development schedule, in detail. The minutes of the meeting are quite detailed and 

cover m~ interesting topics. For additional information, the reader is referred to the cited 
reference. 9 . · 

Early in February, a Mk 400 Mini-POM meeting was held with representatives from SU.. 
LLL, SLA, LMSC, and KSC attending as well as representatives from Los Alamos. It was 
reoorted that a draft..ehase 3 letter had been sent out bv DDR&E on Januarv 26. 19731 

(b)(3) 

~iiring the meetiniflOward Trudeau from LMSCliid presented 
~edules based on the latest slin to an JOC (for both tbe Trident subs and missiles) to Octobcr.
· 197g1 

(b)(3) 

'fhe LASL group had assured Stinner that a failure was not likely.).-, 
At the February f4, 1973, meeting of the WWG, Gillespie reported that the Phase 2 rel'Qrt 

had been comnleted manv months ae:o. 
(b)(3) -Gillespie noted 

that the team was also working with the Navy and Lockheed on another-1oo1C on the use of sealed 
warheads. The Phase 3 request was being held up in the Pentagon. 241 

. ,_ 

Early in 1973, the Lockheed engineers had started to reevaluate the baseline Mk 400 RB 
design. Included were ablators, substructures, sealed WHs, and sealed reentry bodies. Because of 
the many design changes from the initial Phase 2 work, the DMA on February 26, 1973, 
requested the AEC laboratories to provide the DMA with the current thinking on nuclear designs 
for the Mk400 .. (The LASL input was submitted on March 1.)242 ···~ 

At a meeting held on February 27-28, it was informally indicated that the C4 missile 
development might be bypassed in favor of the development of the CS or D5. 243 Thus, the 
C4 missile/Mk 400 RB program continued to hang in limbo. 

In a letter from Agnew to Camm, dated February 27, 1973, Agnew noted that during recent 
months, the emphasis in the Mk 400 program had been on the overall design studies. These 
concentrated on "marrying" the warhead and the reentry body. LMSC scientists had completed 
much of the required engineering work. In this effort. the Los Alamos and Lockheed groups had 
established a good working relationship. Agnew reported that at Los Alamos he planned to have 
Dick Olwin manage the Mk 400 program. Agnew then stated, "Since Olwin has been on board 

239"Minutes of the Meeting of DNL Advanced Technical Objectives Working Group for Sea-Based 
Deterrence (U). 30-31 January and 1February1973," (SRO) (no date), 6 sections, BI l, Drawer 115, 
Folder 4 of 4. 
~. B. Olwin to Harry C. Hoyt. Subject: "Mk 400 Mini-POM," ADWP-73-10 (SRO) (February 5, 
1973 ). 3 pp .• B 11, Drawer 115, Folder 1 of 4. 
24i..Weapons Working Group, Minut~ of the 248111 Meeting," ADWB-22 (SRO) (February 23, 1973), 
p. 2, Bll, Drawer 111, Folder 2of3. 
242Leslie M. Redman, "LASL Weapons Quarterly (U),.for the Period Ending March 31, 1973," 
Los Alamos Scientific Laboratory report LA-5330-PR (SRO) (June 1973), pp. 57-58. 
~.A. Sandford and T. P. Seitz to Distribution, Subject: "Simi-Annual ABRES Review Meeting on 
February 27 and 28, 1973 (U)," ADWP-1-73-32 (SRO) (March 6, 1973), p. 3, Bl 1, Drawer 113, 
Folder 2 of 3. 
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and active in the Mk 400 Program for some time now, we feel that LASL is in the best possible 
position to proceed with the Mk 400 Phase 3 Program."244 

The February 27 Agnew letter to Camm was followed by a letter to Camm dated 
February 28, 1973. This time the letter was from the Assistant Director for Weapon Planning, 
Harry C. Hoyt, 

(b)(3) 

·-·-· -· :lHoyt stated, "Each of the warhead designs will meet all 
lEq-u~ire-m_e_n_ts_o-::f,..-:the current Mk 400 STS document."245 · 

At the WPRC meeting held on March 1, 1973, it was announced that the Phase 3 
assignment for the Mk 400 was expected by the middle ofMarch.246,However, at the WPRC 
meeting held on March 22, 1973, it was announced that the Phase 3 Dssi&Jiment for the Mk.400') 
was not exuected until late ApriL 

(b)(3) 

At the March 26, 1973, meeting of the WLPC~ Hoyt reported that it was believed that the 
Mk 400 program bad been approved by the Chief of Naval Operations and that the approval was 
waiting for a signature by the Secretary of the Navy.249 

The supplement to the Phase 2 Feasibility Study was released late in March. The objective 
for the supplement was summarized, '1be objective of this supplement is to update the MK.400 
weight, base diameter and range values and to describe in detail the advantages and 
disadvantages of the proposed tritiated warhead.''250

/ · 

During the April 18. 1973, meeting of the WWG. Olwin reported on the status of the 
Mk 400 program. He indicated that the Phase 3 letter on the Mk 400 was believed to be in 
Foster's office, but there was no information as to which laboratory would receive the 
assignment Olwin pointed out that the Trident system would use a stellar inertial guidance 

. system; this meant that the target accuracv -wonld be less deoendeut OA the Jmmdfteam knowinEC 
the exact position of the submarine.• (b)(3) 

~-M. Agnew to Major General Frank A. Camm. Assistant General Manager for Military Applications. 
DIR-2299 (SRD) (February 27, 1973), 4 pp., Bl I, Drawer 115, Folder 1 of 4. 
245Harry C. Hoyt to Major General Frank A. Camm, ADWP-73-17 (SRD) (Febmary 28. 1973), 4 pp., 
B 11, Drawer 115, Folder 1 of 4. 
~oger B. Perkins to Distribution. Subject: .. Minutes of the l March 1973 WPRC Meetin~ ... AP-11 
(SRD) <March 5. 1973). o. 1. Bl 1. Drawer llLEolder 2 of 3. 

(b)(3) 

2490; P. MacDougall to Members. WLPC. Subject:· "WLPC Meeting No. 109, March 26, 1973," 
ADW·357 (SRD) (March 27, 1973), 3pp.,B11, Drawer 111, Folder 2 of 3. . 
lSO.'Joint AECIDOD MK400 Phase 2 Feasibility Study Report (U), (Supplement)," Strategic Systems 
Project Office, Department of the Navy, Washington, D.C. 20360 report K-26473 (SRD) (March 27, 
1973), 25 pp .• Bl 1, Drawer 115, Folder 1of4. 
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(b)(3) 

Ag~ew suggested tliil a copy 5e sent fo General Giller.251 

H. N. Meyer, Jr., from the AEC's Albuquerque Operations Office, wrote an interesting 
memo dated April 19, 1973. Meyer reported that the Navy's representatives had informed him 
that the Navy was considering refitting a Poseidon boat with C4 missiles/Mk 400 RBs. This 
operation had a proposed date of having the refitted boat at sea in August 1978. The Navy would 
follow this with the loading of C4 missiles/Mk 400 RBs on the first Trident boat. This operation 
had a proposed date (for the boat to be at sea) of September 1978. In October, a second refitted 
Poseidon boat would be at sea, and in November the third refitted Poseidon boat would also be at 
sea. This new schedule then called for about 2 1/3 times more warheads than the original Navy 
proposal for the fitting of one Trident in October 1978. Meyer noted, "Mr. J. K. Davis, SSPO, 
was told that these delivery requirements represent a major change in our [AEC] planning. 
To seriously address our delivery capability would require a detiriled examination that would 
take a minimum of a few months." Meyer noted that the Navy's Admiral Zumwalt apparently 
intended to pursue the new plan with the appropriate people in OOD/OSD (Office of the 
SP.r.MtArv fnr f>P.f P.nsr.) for mw1tmfat.inn tn Con2'J'e!\l!\l. 252 __ _ __ 

(b)(3) 

10. Finally-A Phase 3 Assignment 
In a letter from John S. Foster, Jr., Director of Defense Research and Engineering, 

Department of Defense to ABC Chairman, Dixy Lee Ray, dated April 23, 1973, Foster requested 
the AEC to join with the Deoartment of Defense in a Phase 3 development pro_gram of the -
Mk 400 warhead. (b)(3) 

~oted that a reduction to the use of eijibt reentry oodies per missile had been 
accepted. I (b)(3) tThe original specifications for size and 
weight reqtilremefils had been relaxed:"R>Sfer noted, ... .the need to minimize system total 
acquisition cost. ABC as well as OOD, cannot be overemphasized." One-point safety was 
specified. An RB weight of about 200 pounds and a length of 65 inches maximum were also 
specified. The Navy was designated cognizant agent for the Department of Defense portion of 
the dcwek>pment; the Navy was to submit the proposed Military Characteristics to the Military 

"
1"Weapons Working Group. Minutes of the 249m Meeting," WWG-249 (SRD) (February 23, 1973), 

gp. 8-9, Bll, Drawer 111, Folder2of3. 
52H. N. Meyer, Jr. to Memo to Files, Subject: "Mk 400 Planning." (SRD) (April 19, 1973). 2 pp., Bll, 

Omwer 115. Folder'l of 4. 

(b)(3) 
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~ 
Liaison Committee for review and transmittal to the ABC. An IOC of October 1978 was 
desired. 254 

During the April 27 meeting of the WLPC, it was announced that the Mk 400 and its 
warhead had been put into Phase 3. The warhead development had been assigned to LASUSLA. 
[Author's note: The Camm TWX, dated April 27, 1973, assigning the Mk 400 to LASL is 
discussed in the following paragraph.] Olwin, who had been in Hoyt's organization, would 
transfer to the Weapon Program Office where he would be the manager for the Mk 400 warhead 
program. The requirements for the warhead had been spelled out in a letter from Foster to the 
ABC Chairman. The desired IOC was October 1978. After these announcements, Agnew 
instructed that an immediate review of the test program take place in order to make sure that it 
was consistent with this potential task "that has now become a reality." It was noted that the 
reason cited by General Camm for assigning this task to LASL was that LLL had developed all 
of the strategic missile warheads for the past ten years, and to maintain the validity of the 
assertion that the two Laboratories were competitive across the board, LASL should have one of 
these jobs. MacDougall remarked in his minutes of the meeting that it was obvious that the 
Laboratory must do its absolute best to make the program a success.255 

. 

During the May 3, 1973, WPRC meeting, it was again announced that LASL had received a 
Phase 3 request to develop the Mk 400 warhead. The letter from Foster and a TWX from General 
Camm was included as an appendix in the meeting minutes. The TWX from General Camm 
dated April 27, 1973, assigned the project to Los Alamos. The Camm TWX stated, "After 
carefully reviewing factors relevant to Mk 400 Phase m development engineering, I have 
concluded assignment to LASL would contribute most to overall viability of the two-laboratory 
competitive concept. This concept has proven its value many times over in meeting National 
Defense needs in imaginative ways which led to dramatic improvements in defense capabilities 
while at the same time reducing greatly overall system costs for achieving specific Military 
effects." But Camm also noted, "Selection of LASL rather than LLL should in no way be 
construed as a reflection on LLL capabilities and contributions. On the contrary LLL 
contributions have essentially monopolized strategic RV warheads for the last decade to the 
extent that the Mk 400 is an appropriate opportunity for LASL to desi~ one." Camm ended his 
TWX by stating, "Accordingly, I am assigning the Mk 400 to LASL" 6 

In a May 3 letter to Captain Wayne L. Beech at the Di vision of Military Application, Hoyt 
outlined the Laboratory's plans for the Mk 400 i8rogram. He reported that suitable designs for the 
primary al:ld secondary were being developed. 

254uSAEC William B. Haidler, Wash, D.C. to AN3 USAEC, H. C. Donnelly, Albuquerque, N. M. et. al. 
(SRD) (April 24, 1973), 5 pp., B 11, Drawer 115, Folder 1 of 4. 
25'D. P. MacDougall to Members, WLPC, Subject: "WLPC Meeting No. 111, April 27, 1973," ADW-370 
(SRD) (April 30, 1973), p. 1, Bl 1, Drawer 111, Folder 2 of 3. 
~oger B. Perkins to Distribution, Subject: ''Minutes of the 3 May 1973 WPRC Meeting," AP-14 (SRD) 
(May 8, 1973), 2 pp. and two enclosures, Bil, Drawer 111, Folder2of3. 
257Harry C. Hoyt to Captain Wayne L. Beech, ADWP (SRD) (May 3, 1973), 1 p. and enclosure 
ADWP-73-25, p. 12, Bll, Drawer 110, Folder 2 of 4. 
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In a memo dated May 10. 1973. to D. W. Bergen, MacDougall stated, "We are now starting 
a new program. the development of the W76. As long as I am around, I intend to ride pretty hard 
on you and Olwin. Since this one has a management team from the start, I hope that we can 
manage it better. I want to insist as hard as I can that things be better documented . 
... In connection with the W76 program. I expect the program plans to indicate what you and· 
Olwin expect in the way of accomplishments from each participating Division, with dates. If any 
Division is not living up to its commitments, I expect you and Olwin to come to me, if you can't 
get the thing straightened out yourselves with the Division Leader concemed."258 

. 

The ABC's acceptance of the program was contained in a letter signed by ABC Chairman 
Dixy Lee Ray and dated May 10, 1973. She noted that the design responsibility for the warhead 
had been assigned to the Los Alamos Scientific Laboratory and Sandia Laboratories. She stated, 
"We will continue to investigate designs utilizing minimal quantities of special nuclear materials 
and to search for the design that optimizes development and production cost reductions in 
meeting the envelope as specified in the Desired Characteristics." She also noted, "In the fall we 
will present the 17-week MLC [Military Liaison Committee] review on the status of weapon 
development engineering. At that time, the AEC and the DOD will jointly evaluate the 
program."259 

· 

Official authorization for the Phase 3 responsibility was contained in a memo from Camm 
at the ABC Division of Military Application dated May 17, 1973. This memo states, 
"The purpose of this memorandum is to assign the Phase 3 development responsibility for this 
warhead to the Los Alamos Scientific Laboratory and the Sandia Laboratories." The memo also 
states, "The interface responsibilities should be resolved and firmed up by the POG as soon as 
possible. [The Project Officers Group (POO} would be fonned in June 1973.J If problems arise 
that cannot be easily resolved concerning this matter, do not hesitate to bring them to the 
attention of DMA." Included as part of the enclosure to this memo was a copy of the Desired 
Characteristics. It was reported, "The Military Characteristics and the Stockpile-to-Target 
Sequence are being staffed within the Department of Defense and will be provided as soon as 
they are approved and received."260 This authorization report is considered to be the defining 
memo in the assignment of the Phase 3. 261 

During the May 21, 1973, meeting of the WLPC, it was reported that the reentry body for 
the C4 missile previously referred to as the Mk 400 had now been designated the Mk 4. 
The warhead for this reen~ body had been designated the W76. The program had been assigned 
to Los Alamos on April 27. 2 

. · 

ND. P. MacDougall to D. W. Bergen, Subject: "Program Management. the W74 and the W76," 
ADW-376 (SRD) (May 10, 1973), 2pp.,B11, Drawer 116, Folder 1of2. 
~ixy L. Ray, Chairman to Honorable John S. Foster, Jr., Director of Defense Research and 
Engineering, Department of Defense (SRD)(May 10, 1973), 1 p., Bll, Drawer 116, Folder 1of2. 
260prank A. Camm to H. C. Donnelly, Manager, Albuquerque Operations; M. Sparks, President,.Sandia 
Laboratories; R. D. Thome, Manager, San Francisco Operations; H. M. Agnew, Director, Los Alamos 
Scientific Laboratory, Subject: "Phase 3 Authorization for a Reentry Body for the Trident I (C-4) 
Submarine Launched Ballistic Missile," (SRD) (May 17. 1973), 2 pp. and enclosures, B 11, Drawer 116, 
Folder 1 of 2. 
261''Final Development Report for the W76-0IMK4 Reentry Body (U)," Sandia National Laboratories and 
Los Alamos Scientific Laboratory report SAND78-2064 (SRD) (April 1980), p. 5. 
262D. P. MacDougall to Members, WLPC, Subject: ''WLPC Meeting No. 112, May 21, 1973," ADW-385 
(SRD) (May 22. 1973), p. 1. Bil, Drawer 111, Folder 2 of3. 
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(b)(3) 

--=nte second quarter report from the Laboratory for 1973 noted that the Mk 400 was the 
reentry body for the C4 Trident missiJ~; it wa(peing designed for use on the new Trident _. 
suJm:wi.ne 

(b)(3) 

~ (Pnase 3 aevelopmeiif«>Tme W'?OWH for the Mk 4 RB w~ awaraeam1:1.\SL 
~ril27.1973,)"264 

I • • • 

11. Signll1C&Dce 
It had been a long and at times bitter fight. But the laboratory at Los Alamos had won the 

long desired strategic warhead a.sSignment. However, the laboratory staff was now under extreme 
pressure to develop and design a warhead that would (1) meet the yield requirement. (2) meet the 
size and weight requirements, (3) achieve the vulnerability and safety requirements, and ( 4) at 
the same time satisfy the minimum number of NTS development tests. the strict time restraints. 
as well as the budget limits that had been placed on weapon development. 

It was never envisioned that the in the year 2003 planning would be in progress to retain the . 
W76 in the U.S. stockpile. 

C. Baroid Agnew 

1. Proponent 
While the entire staff at Los Alamos worked hard to obtain the Phase 3 for the Mk 400, one 

of the chief proponents for this award was Harold Agnew. (From the information given in 
Chapter I, the reader will recall that Agnew became Laboratory Director in 1?'70.) ~gnew felt 
that there were manv reasons whv the award should en to Los Alamos 

(b)(3) 

· ~lie M. Redman, ''LASL Weapons Quarterly (U). for the Period Ending June 30, 1973." Los Alamos 
Scientific Laboratory report LA-5401-PR (SRD) (September 1973), p. 58. 
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Agnew voiced his viewpoint in numerous letters and TWXs to Washington. Considering the 
fact that he was on many panels and committees that included military personnel, Agnew must 
have also presented his viewpoint informally at appropriate moments. ~ . 

The Agnew concerns will be discussed in greater detail in the following sections. 

2. Reliability 
The folklore among the "old timers" at Los Alamos is that it was Agnew that pressed for the 

testing of Livermore's mechanical safing systems employed in some of their weapons. 
The objective of these tests was to determine if the sating system could actually be withdrawn in 
order to prepare the warhead for activation. The reader of this author's previous documen~ 
LA-13755-H (SRD), will recall that when these tests were undertaken not all the sating systems 
worked as required. The question then became "How many duds in the system?" Agnew 
apparently noted this problem at opportune moments. For example in a November 29, 1966, 
letter to General Earle G. Wheeler, Chairman, Joint Chiefs of Staff, Agnew wrote, "I have been 
worrying for several years about the actual implementation of what we commonly refer to as our 
assured destruction capability. Recently a great deal of effort has been directed toward reducing 
the vulnerability of the forces we have for this role against possible enemy action throughout all 
stages of their stockpile-to-target sequence. However, I wonder if we have protected ourselves to 
the degree we might have against basic system component design failures which to some 
degree or another always turn up. The most recent example is the MK-47 Polaris problem." 
In discussing the prospect for the Mk 3 and Mk 18 carrying the same warhead, Agnew wrote, "If 
a defect turned up in the warhead some years from now the complete force could be in trouble." 
He went on to say, "If I were in a position to make such decisions I would suggest that in a 
missile system such as Poseidon or the new Minuteman that there be a mix of basic missiles, 
perhaps a different mod. for every one or two hundred missiles and a mix of RV' s with warheads. 
I would have a warhead mix such that no more than a quarter of the .missile warheads were 
identical assuming a total build of over a thousand. The different RV's could also pose additional 
problems for any enemy ABM system."265 

Delmar Crowson, Director of Military Application, agreed with Agnew. A few months after 
the Agnew letter, in a memo dated February 9, 1967, for the Chairman, Military_ Liaison 
Committee, Crowson wrote, "I believe that Dr. Agnew's suggestion has considerable merit. 
... Three examples in the strategic missile warhead stockpile serve as cases in point: the recent 
ANA (Actuator, Nuclear Arming) failure in the MK 47Y2 warhead for POLARIS; the high
altitude failure of the arm-safe inspection port in the MK 58 warhead (MK 2 RN) for POLARIS; 
and the ANA failure in the MK 56 warhead for MINUTEMAN. In each case it has been 
comforting to have alternate warheads in the stockpile ... "266 [Author's note: The three warheads 
cited by Crowson were all designed at Livermore.] 

265H. M. Agnew to General Earle G. Wheeler, USA, W-1989 (SRD) (November 29, 1966), p. 1, Bl 1, 
Drawer 56, Folder 1 of 4. 
266Delmar L Crowson, Memorandum for Chainnan, Military Liaison Committee to the U. S. Atomic 
Energy Commission, Subject: "Concept of Mixed Warheads for Strategic Missiles," (SRD) (Febmary 9, 
1967), 2 pp., B 11, Drawer 56, Folder 1 of 4. 
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Again in a November 8, 1968, letter to John S. Foster, Director of Defense Research and 
Engineering, Agnew stated, "In addition to the general point about having to worry about the 
whole Poseidon force being down due to some unforeseen failure in hardware, recent results at 
the LASL and LRL lead me to believe that we are getting awfully close to complete unreliability 
in very small advanced systems and we don't know why now! our test results (LRL and LASL) 
certainly cannot be dismissed without concern. We seem to be getting squeezed between one 
point safety and repeatable performance." 267 

3. Advantages of Diversity 
A slightly different, but related argument that Agnew made was that not "all the eggs should 

be placed in one basket." By this he meant that be felt that the stockpile would be more reliable if 
both laboratories, Livermore and Los Alamos, contributed devices. 

In the November 8, 1968, letter to John Foster, Agnew in particular seems to have been 
worried about the Poseidon. He stated, "If I were in charge I would require that the Poseidon 
build have two or three different nuclear systems and I would insist that Minuteman be 
different." Agnew closed his letter by stating, •• ... don't let the ABC make the nuclear warheads 
all the same unless you really want to get the country in worse shape than it is already."

268 
By 

these arguments, Agnew appears to have been implying that the two-laboratory approach would 
be the best. 

Agnew was at least somewhat successful in convincing the Military of the benefit of the 
two-laboratory approach. In reporting on a briefing for the Under Secretary of State, Elliot L. 
Richardson, conducted on August 26, 1969, Agnew stated, "Giller made a strong pitch about not 
putting all our eggs in one basket. .. "269 

In a letter to Camm dated August 10, 1972, Agnew indicated that the Military was "very 
desirous of obtaining a mix of warheads representing the AEC laboratories' different design 
philosophies in order to b'isure better against a catastrophic failure in the future that might occur 
if all their 'eggs' continue to be in one basket."270 

Agnew once again repeated his concerns in a letter to Major General F. A. Camm, dated 
November 27, 1972. Agnew stated, ''1be strategic missile,systems, with the exception of Titan, 
now use LIL-designed warheads. We question the advisability of relying on a single source for 
such an important part of our deterrent force."271 

Agnew also made the argument that the two-laboratory approach kept each Laboratory 
"honest." In his letter to Camm on August 10, 1972, Agnew wrote, "Neither Laboratory can 
afford to make either wildly optimistic claims, or, oo the other had, make only overly 
conservative statements about what can be achieved."272 

267H. M. Agnew to John S. Foster (SRD) (November 8, 1968) 1p.,811, Drawer 56, Folder 1of4. 
~. M. Agnew to John S. Foster (SRD) (November 8, 1968) 1 p., B 11, Drawer 56, Folder 1 of 4. 
~. M. Agnew to WLPC, W-2208 (SRD) (August 27, 1969), 2 pp., A99-019, 91-10. 
'Z1111. M. Agnew to Major General Frank A. Camm, DIR-2292 (SRD) (August 10, 1972), pp. 6-7, Bll. 
Drawer 56, Folder 1 of 4. 
271H. M. Agnew to Major General F. A. Camm, DIR-2296 (SRD) (November 27, 1972), p. 3, Bl l, 
Drawer 56, Folder 1 of 4. 
mH. M. Agnew to Major General Frank A. Camm, DIR-2292 (SRD) (August 10, 1972), p. 6, B 11, 
Drawer 56, Folder 1 of 4. 
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4. Engineering Philosophy 
Another argument, related somewhat to the .. don't put all your eggs in one basket" 

argument, was the point that Agnew made about the differences in engineering philosophy 
between the two laboratories. 

In a letter to Camm dated September 11, 1972, Agnew wrote, "One strength of this 
Laboratory bas been its consistent ability to meet the actual needs of the military with realistic 
design concepts and practical engineering. In addition, we are very conscious of development 
and production costs and involve our weapon engineering people in the design from the start. 
This has been an important aspect of our ability to minimize costs and stay within budgets while 
at the same time delivering reliable hardware. We feel that our past experience with Mk 18 and 
ABC, together with our current Mk 400 efforts, will enable us to continue this for the Mk 400 
warhead. "273 

In his letter to Camm on November 27, 1972, Agnew reported, "As we have made clear. 
there are differences in basic physics design philosophies and engineering approaches between 
the two laboratories." He indicated, "In particular, LASL design philosophy is to rely more on 
demonstrated fabrication techniques (often worked out and demonstrated at LASL), and 
simplicity in design wherever possible. We feel that our approach bas led to significant 
differences between our warhead design and those of LLL. A mixture of LLL and LASL 
warheads definitely should improve the confidence in the strategic missile deterrent." Agnew 
also noted "The ABC has always supported the two laboratories to make certain that, through· 
competition, different options would be available to them and to the DoD. Not to take advantage 
of these options is to ignore the basic rationale for supporting the opportunity to provide the 
options in the first olace. In today's climate this point should receive very serious weighting in 
your deliberation. ,.}74 

S. Cooperation 
Agnew tried to make it clear that the LASL group was willing to cooperate to the fullest 

extent and to provide whatever the Military wanted. 
On September 11, 1972, Agnew wrote Major General Camm, "It is important also to realize 

that we have worked actively with Lockheed and SSPO for the past two years on the Mk 400 and 
before that on the CAFE program and have a good working relationship with both ... Stan 
Burriss, President of Lockheed, is very friendly to the LASL having been a senior member of 
LASL before joining Lockheed.'.27.5 

273
H. M. Agnew to Major General Frank A. Camm, DIR-2293 (SRD) (September 11, 1972), 3pp .• B11, 

Drawer 56, Folder 1 of 4. 
27"H. M. Agnew to Major General F. A. C~ DIR-2296 (SRD) (November 27, 1972), 7 pp., Bil, 
Drawer 56, Folder 1 of 4. 
27S • 

H. M. Agnew to Major General Frank A. C~ DIR-2293(SRD)(September11, 1972), 3 pp., Bil, 
Drawer 56. Folder 1 of 4. 
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In his November 27. 1972, letter to Camm, Agnew implied that all the LASL team was 
eager to work with the Navy and the Navy's contractors and vice versa. Agnew stated, "In a 
nutshell, the Navy, Lockheed and the Air Force wish to work with us." Agnew also noted, 
"Industry and the DoD sense that they are missing an important design input and working 
relationship by not interacting directly with the LASL in the strategic offensive warhead area. "276 

6. Program Balance 
Agnew felt that to remain a viable laboratory, each laboratory must work on all the different 

types of weapons going to the stockpile. 
In a letter dated November 17, 1970, to Michael May at Livennore, Agnew stated, " ... I 

believe it would not be a healthy condition for the country, the AEC, or the laboratories if the 
LASL were to concentrate on providing only tactical offensive warheads and bombs to the 
stockpile and LRL were to limit its endeavor to strategic offensive warheads." Agnew informed 
May ...... we are concentrating a sizeable portion of our advanced development technology on 
getting into a position to respond rapidly to the need for a new strate2ic offensive warhead 
wl'IP.nP.vP.r thP. AFI'. i~ r.Rlll"li imon to nmvirle one. 

(b)(3) 

· ·' ll1 a letter dated August 10, 1972, Agnew noted that during the late 1950s time period it bad 
been agreed that both the Los Alamos and Livermore laboratories should maintain competence 
in all areas of weapon design; each laboratory would not just specialize in one area of nuclear 
weapon technology. He stated, "At the same time, it was agreed by both laboratories and by 
DMA that both laboratories would maintain competence •across the board' rather than have one 
laboratory specialize in other areas of nuclear weapon technology. "278 

In his November 27, 1972, letter Agnew noted, "To achieve proper balance, a design 
laboratory must receive design responsibility for weapons program (i.e., Phase 3 assignments) in 
all areas of nuclear weapons within a reasonable time period. Otherwise, capabilities can atrophy 
or disappear because of the feeling that 'We never get those jobs.• When this happens the 
advantages of two-laboratory competition in the nuclear weapon field will disappear." Z79 

Agnew also reported that he expected the W74 effort to decline at the same time that the 
Mk 400 effort was projected to increase. Agnew noted, "Consequently we anticipate no staffing 
problems for the Mk 400 Program. We need the work."280 

~. M. Agnew to Major General F. A. Camm, DIR-2296 (SRD) (November 27, 1972), 7 pp., Bll, 
Drawer 56. Folder l of 4. 

(b)(3) 

21BJI. M. Agnew to Major General Frank A. Camm. DIR-2292 (SRD) (August 10, 19n), 7 pp .. Bll, 
Drawer 56, Folder 1 of 4. · 
279H. M. Agnew to Major General F. A. Camm, DIR-2296 (SRD) (November 27, l 'T/2), 7 pp., B 11, 
Drawer 56, Folder 1 of 4. 
2lll1f. M. Agnew to Major General F. A. Camm, DIR·2296 (SRD) (November 27, 1972), 7pp.,B11, 
Drawer 56, Folder 1 of 4. 
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7. Yield~ The Confetti Argument 
Agnew felt that the yield of the W68 was too low to be really effective. In addition, in tenns 

of the overall total yield available from all the W68 warheads. the W68 design was very costly in 
terms of the amount of required special nuclear materials. 

In an April 1972 TWX to Assistant Director for Safety and Liaison (Division of Military 
Application) Colonel Robert T. Duff, Agnew reported that he was worried about maintaining the 
U.S. nuclear deterrent. Agnew noted, "It occurs to me that as we go to lower and lower yields in 
our strategic missile warheads and the Soviet Union builds up a better and ~civil defense: 
position, the reality of this deterrent may become questionable. 

(b)(3) 

·If the Soviet leadership beheves 
-ntts;lllen our strategic deterrent wm have lost a good ctearot· its force. If our MIRV trend 
continues we'll be threatening to throw confetti at a potential aggressor. Confetti has high 
penetration and survivability but little deterrent power."281 

. 

In a letter dated October 10, 1972, to Giller, at that time Assistant General Manager for 
National Security, Agnew again noted several reasons why low yield warheads might not be the 
best solution for maximizing the deterrence capability of the stockpile. He reported that 
considering the number of required submarines and the low efficiency in their use of special 
nuclear material, the low.yield warheads were not very cost effective. Moreover, Agnew pointed 
out that for the Hiroshima device, the effects on Hiroshima in terms of loss of substantial 
buildings and the people in them "wasn't all that impressive." In tenns of loss of life, the USSR 
had lost more than ten million people in WWil. Although the Soviets had an extensive civil- . 
defense network in place, even if that did not work to reduce loss of civilian lives. the Soviets 
might not mind losing a few people. Agnew wrote, "Again, to me, to continue to increase 
warhead numbers at the cost of a decrease in yield per warhead could eventually lead to no 
deterrence in the minds of those we hope to deter." Agnew stated. "I feel very strongly that we 
should endeavor to convince the DoD that what they should have on the next round is a mix of 
yie!!Js; 

(b)(3) 

8. Capabllity 
Agnew in his August 10, 1972, letter to Camm pointed out that the Los Alamos group had 

been developing suitable technology applicable to the new strategic missile warheads. He wrote, 
.. In summary then, we have been working very hard to provide the very latest technology in 
warhead designs incorporating the most advanced minimum weight hardening techniques to 
provide an optimum warhead for the next round ·of strategic missile warheads. In fact, our work 
has been of such outstanding quality that we have been invited by Admiral Levering Smith to 

281H. M. Agnew, University of California, Los Alamos Scientific Laboratory, Los Alamos. N.M. to 
BY3/Colonel Robert T. Duff, USAF, Assistant Director for Safety and Liaison, Division of Military 
Alm!lcatkm_ USAEC, Wash., D.C. (SRD) (April 14, 1972), pp. 1=2LBJJ, Drawer 56, ~Ider l of4... 

(b)(3) 
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join his Steering Task Group for the FBM Weapon System Program in anticipation of our 
supplying TRIDENT with its warhead."283 

Agnew felt that the LASL group had had extensive experience in the areas of vulnerability, 
hardening. and RV /warhead integration. Again. in a letter to Camm dated September 11, 1972. 
Agnew wrote, "Also, our in-house work and underground testing program in the vulnerability 
and hardening area ha:ve made a significant contribution to the nation's overall capability in this 
area." He aJso noted. "One unique advantage we have is that while we have a solid background 
of experience in reentry system design we are not tied to our past achievements and thereby 
inhibited in our approach to new designs."284 In his November 27. 1972, letter to Camm. Agnew 
gave examples of how the LASL team had been the leader in several aspects of the vulnerability 
orouam. 

(b)(3) 

J.l'his experienreJ 
~been demonstrated in the successful Mk 18 and Mk 400 programs. With money very tight 

and the need to limit the expense of testing at NTS, the lASL team was in the best position to 
develop the Mk 400 warhead with a minimum number of tests. Agnew told Camm, "Once the 
Phase 3 has been awarded, we will design a package in which both the primary and secondary 
are so configured as to provide the best possible warhead to satisfy the specific DoD 
requirements."286 

9. Promise of' the Next Strategic Missile Warhead 
Jn his August 10, 1972, letter to Camm in which Agnew discussed the history of previous 

weapon assignments, Agnew noted that at the time of the Mk 3/W68 warhead assignment to 
Livermore the Los Alamos group had been promised the development responsibility .. for the 
next strategic missile warhead, whatever it might be ... "287 

Jn a letter dated September 11, 1972, to Camm. Agnew again reminded Camm that lASL 
had been told that they would receive development responsibility for the next strategic reentry 
system. To meet this obligation. the members of the LASL weapon groups had been developing 
and testing warheads for the Mk 19. Mk 18. ABC. and Mk 400 prowams. This work had resulted 
in !}le ~ratory being very in"('olv~ these types Qbvstems.. (b)(3) 

':Agnew reponeo.. - 1 nese two tests cover tne spectfudi Of possible 
·----secznmo:tr.f1t"'lat""y"""'Cles"""tgns~""to=r""1ms;':!enMknrr.:""400." Agnew aJso noted that the design of a suitable primary for 

the Mk 400 program was underway. He concluded his September 11 letter by stating "We feel 

183ff. M. Agnew to Major General Frank A. Camm, Dm-2292 (SRD) (August 10, 1972), 7 pP., Bll, 
Drawer 56, Folder 1 of 4 
:zs+u. M. Agnew to Major General Frank A. Camm, DIR-2293 (SRD) (September 11, 1972), 3 pp., Bl 1, 
Drawer 56. fold.er 1 of 4. --- .. - .... · 

(b)(3) 

28~AgDew to MajorGenerafF. A. Camm, DIR-2296 (SRD) (Novemb&27~ i972), 7 pp., Bll, 
Drawer 56, Folder 1 of 4. 
287H. M. Agnew to Major General Frank A. Camm, Dm-2292 (SRD) (August 10, 1972), p. 4, Bl 1, 
Drawer 56, Folder 1 of 4. 
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that our past experience with Mk 18 and ABC, together with our current Mk 400 efforts, wi1l 
enable us to continue this [successful effort] for the Mk 400 warhead.''288 

10. Morale 
Agnew was fearful concerning.the effect that an award of the Phase 3, Mk 400 warhead to 

Livermore might have on Los Alamos weapon personnel. Agnew in his November 27, 1972, 
letter to Camm noted, "After having had the vision to work in this field and having been 
extremely successful, not to receive this assignment would have a very severe impact on our staff 
morale."~89 

28'H. M. Agnew to Major General Frank.A. Camm, DIR-2293 (SRD) (September 11, 1972), 3.pp., BlJ, 
Drawer 56, Folder 1 of 4. 
~. M. Agnew to Major General F. A. Camm. DIR-2296 (SRD) (November 27, 1972), p. 7, Bl 1, 
Drawer 56, Folder 1 of 4. 
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