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Foreword

The historic buildings that we have on our facilities reflect the history of our country
and the Air Force. They represent the men and women that have served and given
their lives for freedom. In an age of change, it is important what we preserve our
historic buildings and districts, while maintaining their usefulness to fulfill our
miission in the 21st century...

Sheila Widnall,
Secretary of the Air Force
17 April 1995

The inventory, documentation, and evaluation of Cold War properties have been an expanding
cultural resource effort on Air Force Materiel Command (AFMC) bases from the late 1990s to the
present. As inventories are completed for archaeological and 50-year-old architectural properties, the
Cold War survey effort is fast becoming the priority. This is especially important as the military
rehabilitates or demolishes older buildings to keep abreast of their expanding mission to maintain air
superiority. Since Cold War era buildings make up a large part of the real property on most
Department of Defense (DoD) installations, the inventory of such properties can become an enormous
and costly undertaking. In direct response to this logistical challenge, the DoD, including the United
States Air Force and its individual commands, has created guidance and contextual references to
assist base managers in determining how to handle a potentially daunting task. Keeping the Edge: Air
Force Materiel Command Cold War Context (1945-1991) represents the latest contribution to this
effort.

Background

The push to manage Cold War resources began for all intents and purposes in 1991, when the DoD
recognized that within its installations throughout the world there was a wealth of unique and
irreplaceable resources representing one of the most important events since World War II. DoD
cultural resource managers were operating under existing laws, regulations, and practices during the
evaluation process for historic resources. The end of the Cold War coincided with the greatest
organizational transformation of the Air Force since its creation in 1947. Confronted with a reduced
military threat, the Air Force inactivated some distinguished commands, such as the Strategic Air
Command, and established new ones. This period of transition and the recent nature of the Cold War
left cultural resource managers confused as to a proper course of action, and Cold War resources were
being lost as a consequence.

The Legacy Resource Management Program was established by the 1991 Defense Appropriations Act
(Public Law 101-511, Section 8120) in fulfillment of the Congressional mandate to “determine how
to better integrate the conservation of irreplaceable biological, cultural, and geophysical resources
with the dynamic requirements of military missions.” One of nine original Legacy emphases was the
Cold War Task Area, which provided new challenges to base cultural resource managers with its
objective to “inventory, protect, and conserve physical and literary property and relics of the
Department of Defense connected with the origins and development of the Cold War.”
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For the first time, there was emphasis on the management of a large number of less-than-50-year-old
properties, and yet there was no clear methodology on how best to accomplish the task other than the
general guidance provided in National Register Bulletin 22, Guidelines for Evaluating and
Nominating Properties that Have Achieved Significance Within the Past Fifty Years (1979).

The lack of guidance was brought to light in a 1992 memo from Mr. Gary Vest, Deputy Assistant
Secretary of the Air Force (Environment, Safety, and Occupational Health), to the Air Force Civil
Engineer regarding management of Cold War properties threatened by an undertaking at Vandenberg
Air Force Base (AFB), California. Mr. Vest stated “Personnel...are uncertain of their requirements
under the National Historic Preservation Act. ..There is no DoD or USAF-wide agreement
concerning the eligibility of Cold War or Scientific and Technical assets for listing on the National
Register of Historic Places. This is clearly an opportunity for the USAF to take the lead. Request
you...develop a policy or programmatic agreement regarding Cold War materials.”

The Air Force did take the lead. In early 1993, in direct response to Mr. Vest’s challenge, Cold War
Project Manager Dr. Rebecca Cameron (Historian, Air Force History Support Office) and a group of
DoD cultural resource managers formulated a plan for addressing the preservation of the military’s
Cold War resources. They developed a two-phase approach consisting of site-specific documentation
of the most significant Cold War era properties, and conducting broad national theme and context
studies of the prominent military weapons systems and missions that played a primary role in the
Cold War and had a major impact on the American landscape.

Two reports outlined the process, methodology, and goals of future Cold War studies. Dr. Paul Green
(Cultural Resources Manager, Headquarters Air Combat Command) authored Air Force Interim
Guidance: Treatment of Cold War Historic Properties for U.S. Air Force Installations (1993) and
Dr. Cameron completed Coming in from the Cold: Military Heritage in the Cold War (1994). These
reports opened the gate for a virtual flood of Legacy-funded national contexts in the mid- to late-
1990s on subjects such as ballistic missiles, training and education programs, defense production
facilities, communications and command centers, defensive radar networks, and, fighter and bomber
aircraft missions.

Historic Contexts

The guidance and national contextual reports led, in turn, to what can be recognized as a third phase
of the Cold War Task Area—command-specific historic contexts. The original DoD and Air Force
reports provided guidance on how to treat Cold War properties, while the national contexts included
the big-picture view of various programs. But base cultural resource managers still needed a tool to
tie their base into the broader Cold War so that they could adequately inventory and evaluate their
facilities. The command contexts filled this need. The contexts identified the command’s most
important contributions to the Cold War and the property types that supported these missions so that
base managers could reduce the number of resources in need of inventory to a manageable size.

National Register Bulletin 15, How to Apply the National Register Criteria for Evaluation, describes
a historic context.

To qualify for the National Register, a property must be significant; that is, it must
represent a significant part of the history, architecture, archeology, engineering, or
culture of an area, and it must have the characteristics that make it a good
representation of properties associated with that aspect of the past. ...The significance
of a historic property can be judged and explained only when it is evaluated within its
historic context. Historic contexts are those patterns, themes, or trends in history by
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which a specific occurrence, property, or site is understood and its meaning (and
ultimately its significance) within prehistory or history is made clear. ...Historic
contexts are historical patterns that can be identified through consideration of the
history of the property and the history of the surrounding area.

The Air Force commands all followed the same general approach in their contexts by providing the
national and command histories and baseline inventories of specific base properties (in some cases
identifying command-specific property types). Dr. Green set the pace with the three-volume context,
A Systemic Study of Air Combat Command Cold War Material Culture (1995-1997). Volume 1 is the
Historic Context and Methodology for Assessment;, Volume II includes 27 base-specific reports (such
as Volume II-10, 4 Baseline Inventory of Cold War Material Culture at Holloman Air Force Base);
and, Volume III concludes with Summary Report and Final Programmatic Recommendations.

Air Mobility Command followed in 1996 with separate volumes for the eight bases in the command
(for example, Grand Forks Air Force Base, Grand Forks, North Dakota: Inventory of Cold War
Properties). Each volume has a broad national Cold War chronology focused on infrastructure, a
baseline building inventory, and preliminary National Register evaluations of Cold War properties.
Finally, Air Education and Training Command (AETC) is currently completing the context for their
eight bases, Air Education and Training Command: Training the Peacemakers during the Cold War
Era (1945-1991). AETC plans to complete Cold War property inventories and brief histories for each
base in separate volumes.

AFMC Cold War Context

The command-specific contexts are very useful tools for cultural resource managers as they conduct
their base-wide building inventories. When I was the Holloman AFB cultural resources manager, 1
used the Air Combat Command (ACC) context extensively, and it saved much time, effort, and
money by providing the background information needed to complete the actual inventories. When I
became the AFMC cultural resources manager in 1998, one of my first priorities was to initiate
completion of a Cold War context for this command. Using the other command contexts as
examples, determining the strengths and weaknesses of those reports in discussion with other
command cultural resource managers and Cold War specialists, and recognizing the requirements of
such a document from my personnel experience as a base manager, [ established a format that would
provide AFMC cultural resource managers with an easy-to-use historic context. The end result is
similar to that of the other commands, except baseline inventories of specific properties were not
completed.

Keeping the Edge is the final product of four years of effort to create a solid AFMC Cold War
context, and I think it fulfills all expectations. The three-volume set follows the logical progression
from the big picture and works down. It addresses three major goals.

1) Describe the Cold War, with an emphasis on the Air Force.

2) Define AFMC'’s role within the Air Force during the Cold War.

3) Characterize the contribution of each AFMC base and Air Force Plant (AFP) to
the command’s mission within the Air Force effort, with a focus on
infrastructure that supported that mission.

Volume 1, Command Lineage, Scientific Achievement, and Major Tenant Missions, begins with a
short and concise synopsis of the Cold War from an Air Force viewpoint with many references to
other reports. This section is abbreviated because the national Cold War context is well-described in
many other sources, such as the first volume of the ACC context, and need not be repeated here.
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Volume I also includes an in-depth discussion of the history of AFMC and its predecessors as the Air
Force’s research, development, testing, evaluation (RDT&E), and logistics command and the part it
played in the Cold War. Interspersed throughout the discussion are references to the various bases
and industrial plants and their roles in the mission, which are covered more fully in Volume I1. In
addition, there is discussion of bases that were once a part of AFMC’s predecessors but have since
moved to other commands, such as Holloman AFB (now within ACC).

Volume Il, Installations and Facilities, includes a chapter on each of the AFMC bases and plants.
The focus is on the primary and most significant host and tenant missions accomplished at the
installation during the Cold War, especially how these related to the built environment. These
discussions tie in nicely with the broader Air Force and AFMC contexts in Volume I. The study
includes the 14 bases and four plants within AFMC in 1999: Amold AFB, Tennessee; Brooks and
Kelly AFBs, Texas; Edwards, Los Angeles, and McClellan AFBs, California; Eglin AFB, Florida;
Hanscom AFB, Massachusetts; Kirtland AFB, New Mexico; Robins AFB, Georgia; Rome Research
Site (within what was Griffiss AFB), New York; Tinker AFB, Oklahoma; Wright-Patterson AFB,
Ohio; and, the Air Force Industrial Plants (AFP 4, Texas; AFP 6, Georgia; AFP 42, California; and,
AFP 44, Arizona) (Map). Since that time Brooks AFB has been privatized (but still maintains an
AFMC mission within the Brooks City-Base); Los Angeles AFB transferred to Air Force Space
Command; and, Kelly and McClellan AFBs closed. Also, there were three additional plants in
AFMC in 1999 that are not included in Volume II because they were in the process of being divested
to private ownership (AFP PJKS, Colorado; AFP 3, Oklahoma; and AFP 59, New York).

Volume III is a comprehensive index of the first two volumes. The amount of information within the
first two volumes is extensive. It is often difficult to find specific information in reports such as
these, and an index is the logical tool to make the context most useful.

The goal of Keeping the Edge is to provide a reference document for Cold War building inventory
and evaluation projects. The first step in an inventory is a culling process to determine which
buildings need intensive documentation and which can be eliminated from further consideration,
since it is recognized that not all Cold War buildings can be documented prior to reaching the 50-year
mark. The Interim Guidance provides a list of resources not considered exceptionally significant and
thus ineligible for the National Register. This includes properties that would typically exist on a base
regardless of the Cold War, such as family housing, base exchanges, and garages. These property
types are easily identifiable because most are not directly involved in the operational mission, making
the first cut relatively simple.

The Interim Guidance also proposes an initial set of property types and Air Force examples that meet
the criteria of exceptional significance, those “operational missions and equipment of unmistakable
national importance and a direct, not merely temporal, Cold War relationship.” These include such
properties as missile launch complexes, research laboratories, and radar sites. Keeping the Edge
highlights the nationally important missions of the Cold War, AFMC, and AFMC bases and plants
during that era. The base manager needs only to determine which buildings are associated with those
important missions, and thus have the potential to be exceptional, and focus their initial inventories on
those properties. Eligibility determinations for the properties would be based on their “unmistakable
national importance” to the primary mission. Operational buildings not associated with an identified
important Cold War mission can be a lower priority in the inventory schedule, or in many cases be
eliminated from further consideration.

Brooks AFB provides an excellent example of the inventory process using the AFMC Cold War
context and Interim Guidance, illustrating the priority classification and eligibility determination
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Keeping the Edge: Volume I

processes. The primary Cold War mission at Brooks AFB was aeromedical research, including
National Aeronautics and Space Administration-associated activities. For the Brooks Cold War
inventory, only 32 of 178 buildings were directly associated with this mission. The remaining
buildings were eliminated from further documentation because they only had a “temporal Cold War
relationship.” The 32 buildings included research laboratories, professional buildings, a library, and
veterinarian support facilities associated with United States Air Force School of Aerospace Medicine
(USAFSAM) (20 buildings) and the Veterinarian Science Support Colony (10 buildings), and
miscellaneous support buildings (2 buildings). Only 15 of the 20 USAFSAM buildings were
determined eligible for the National Register as part of a historic district. The other 17 buildings were
not considered eligible because they were support buildings without exceptional functions and did not
have a direct contribution to the Cold War mission at Brooks.

After identifying what Keeping the Edge provides for base managers, it is also important to stress
what it does not provide. 1t is not meant to be a definitive history of AFMC, Air Force RDT&E and
logistics, or of any of the bases and plants included in the study. The context is meant as a cultural
resources tool that focuses on the most prominent aspects and missions of the command and the
bases, and the types of infrastructure in the current real property inventory that were directly
associated with those activities. There is no question that there are many other activities and missions
not discussed here, and that is not an oversight. The reader must look elsewhere for more in-depth
histories. If the context fulfills a researcher’s need for an AFMC or RDT&E history, then that is an
added bonus.

Keeping the Edge also differs from the other Air Force command contexts in that it does not provide
an actual inventory or National Register evaluation of buildings, nor does it specify Cold War-era
property types. This was a difficult task within AFMC because of the wide variety of missions
associated with Air Force RDT&E and in many cases the activity, such as research, occurred in
previously constructed infrastructure (for example, functionally specific building types were not
needed). Instead, the report describes the various nationally important missions and activities and
many of the buildings related to them, and identifies the bases and plants where those missions were
conducted. This approach provides the base managers with the information needed to determine the
infrastructure associated with the missions, and the actual inventories and National Register
evaluations are accomplished at the base level where they are more accurate and complete.

Finally, there is one major dilemma faced by all commands producing Cold War contexts. The Air
Force commands of today were established in 1992 during the most recent of many organizational
changes that included restructuring and combining functionally similar, previously existing
commands. For instance, ACC was created predominately through a merger of Strategic Air
Command (SAC) and Tactical Air Command (TAC). AFMC grew out of Air Research and
Development Command (ARDC) / Air Force Systems Command (AFSC) and Air Materiel Command
/ Air Force Logistics Command (AFLC). Throughout these reorganizations, many bases switched
commands as their primary missions changed. Holloman AFB was a research and development base
during the Cold War under ARDC / AFSC, which was subsumed into AFMC in 1992. Today,
Holloman has an air combat mission and falls under ACC, and thus a detailed discussion of it is not
included in this AFMC context. Conversely, Kirtland AFB developed and tested nuclear weapons
and operated through the Cold War under the host organizations of SAC, Air Materiel Command,
Special Weapons Command, ARDC / AFSC, and Military Airlift Command before ending up as an
AFMC base. Kirtland is included in the AFMC, but not the ACC, context. These changes continue
into the present, as Los Angeles AFB was transferred from AFMC to Air Force Space Command in
2002. Therefore, researchers must remember that the contexts define the Cold War mission of a
specific command and its predecessors as illustrated by the bases of today. To get the full picture of
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any command during the Cold War, one needs to review more than one context. (For example, ACC
has also completed contextual studies of its predecessor commands of SAC and TAC.)

All of the command Cold War contexts have provided useful tools for the base-level managers across
the Air Force and DoD. Each of the documents is different, but the end goal is the same. I feel
strongly that the AFMC context brings out the best from its predecessors and is a solid example of
how a context of this size can be condensed into a useable form. With the completion of Keeping the
Edge, the Air Force now has historic contexts for most of the primary missions that, when combined,
contributed to America’s dominance in the Cold War: air combat (ACC); air mobility and transport
(Air Mobility Command); training and education (AETC); and research, development, testing,
evaluation, and logistics (AFMC).

Keeping the Edge is a success if it can be used as a reference tool by base historians and cultural
resource managers. The document provides a wealth of historic research that offers a starting point
for more focused work on various RDT&E and logistics missions that occurred during the Cold War
in what is now AFMC—missions that contributed to America’s goal of keeping the edge on air and
space superiority. If a base cultural resource manager can use this document, along with real property
records, to choose a group of exceptional Cold War buildings on the base for an inventory, and if it
saves them money and time by eliminating the need for extensive background research, then it has
definitely fulfilled its goal.

Martyn D. Tagg

Cultural Resources Manager
HQ AFMC/CEVQ
Wright-Patterson AFB, Ohio
May 2003
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Preface

Command Lineage, Scientific Achievement, and Major Tenant Missions is Volume I of the three-
volume contextual history Keeping the Edge: Air Force Materiel Command Cold War Context
(1945-1991). Its companion, /nstallations and Facilities, is Volume 1I. The third volume in the set is
a stand-alone index for Volumes | and 1l. Keeping the Edge covers the 45-year period of the Cold
War, from 1945 to 1989 / 1991. The study functions both as traditional military history, and as a
historic context for assessing buildings and structures extant at installations reporting to Headquarters
Air Force Materiel Command at the time of the study (1999-2003). In order to fulfill its role as a
historic context, Keeping the Edge includes detailed information on the history of infrastructure and
civil engineering achievements across the command. The author has highlighted key architectural-
engineering firms and has endeavored to place their work for Air Force Materiel Command in
perspective with other military and civilian commissions of the Cold War. Keeping the Edge also
contains many rare photographs, most either found only at the installation level or embedded in
documents housed at the Air Force Historical Research Agency at Maxwell Air Force Base in
Montgomery, Alabama. The author has included as many historic photographs as possible in the
study and has augmented these with contemporary images where appropriate or necessary. Research
and writing for Keeping the Edge was a four-year effort. For the majority of the primary records, the
author relied on the collections of the Air Force Historical Research Agency at Maxwell and those at
the National Archives Il in suburban Washington, D.C. She, or an assistant, also visited each of the
installations within Air Force Materiel Command. At the bases and industrial plant sites, the history
offices participated in the project, as did the cultural resource offices and civil engineering (drawings)
vaults. The author assessed a wide range of buildings and structures at the bases and compared these
to the information available in the records. Selected oral interviews supported the research.

Volume 1, Command Lineage, Scientific Achievement, and Major Tenant Missions, addresses four
topics:

e milestones and events of the Cold War from a joint American-Soviet perspective, including a
brief analysis of key political, economic, and scientific preludes during the years leading up
to the conflict;

¢ the complex lineage of commands and installations evolving into today's Air Force Materiel
Command; .

¢ the importance of research, development, testing, and evaluation to the command, supported
through selected examples of early Cold War scientific achievement; and,

e major tenant missions on command bases.

For the latter, chosen tenant missions are each part of national high-profile programs of the Cold War.
Missions include those of Air Defense Command (command posts and fighter alert), Strategic Air
Command (bomber alert), missile and space tracking (large phased array radar), and varied research
and development (R&D) tied to the National Advisory Committee for Aeronautics (NACA) /
National Aeronautics and Space Administration (NASA).
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Airways and Air Communications Service
Army Air Forces
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Air Combat Command
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ARL Aerospace Research Laboratories

ARO Amold Research Organization

ARPA Advanced Research Projects Agency

ASACS Airborne Surveillance and Control System
ASC Aeronautical Systems Center

ASD Aeronautical Systems Division

ASTIA Armed Services Technical Information Agency
ATC Air Training Command

ATI Air Technical Intelligence

ATSC Air Technical Service Command

AVA Aerodynamische Versuchsanstalt [Gottingen]
AW atomic warfare

AWAC Airbormme Waming and Control

AWS Air Weather Service; Aircraft Warning Service
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BAQ
BEEF
BIF
BMEWS
BMO
BMW
BRAC
BUIC
BW
c3

c

CADF
CBR

CC
CCMR
CDS

CE

C-E
CEBAR
CERF
CEVC
CEVP
CIA
CINCLANT
CINCONAD
COMD
CONAC
CONAD
CONUS
CRC
CSUSA
Cw

DA

DC

DCS
DEFCON
DEW
DMIM
DoD
DOE
DTRIAC
DU

D&W
EADF
EIC
ENIAC
EOARD
ESAR
ESD
ESMC
EUCOM

Bachelor Airmen’s Quarters

[Prime] Base Engineering Emergency Force
Basic Information Folder

Ballistic Missile Early Warmning System
Ballistic Missile Office

Bavarian Motor Works

Base Realignment and Closure

Back-Up Interceptor Control

biological warfare

command, control, and communications
command, control, communications, and computers
Central Air Defense Force

chemical, biological, and radiological

combat center; control center

Central Contract Management Region
Comprehensive Display System

civil engineer

communications-electronics

chemical, biological, and radiological

Civil Engineering Research Facility

Civil Engineer Directorate, Environmental Compliance Branch
Civil Engineer Directorate, Environmental Analysis Branch
Central Intelligence Agency
Commander-in-Chief Atlantic Fleet
Commander-in-Chief CONAD

[Headquarters] Command

Continental Air Command

Continental Air Defense Command
Continental United States

Cambridge Research Center

Chief of Staff United States Army

chemical warfare

Department of the Army

double cantilever [hangar]; direction center
Deputy Chief of Staff

Defense Condition

Distant Early Waming

Daniel, Mann, Johnson & Mendenhall
Department of Defense

Department of Energy

Defense Threat Reduction Information Analysis Center
depleted uranium

detection and warning

Eastern Air Defense Force

Engineering Installation Center

Electronic Numerical Integrator and Calculator
European Office of Aerospace Research and Development
Electronically Scanned Array Radar

Electronic Systems Division

Eastern Space and Missile Center

European Command
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EWS Early Warning Station

FAD Ferrite Array Radar

FASC Fairfield Air Service Area

FATSC Fairfield Air Technical Service Command [Area]
FEAF Far East Air Forces

FFAR folding fin air-to-air rocket

FIS Fighter-Interceptor Squadron

FJSRL Frank J. Seiler Research Laboratory

FTC Flight Test Center

FTD Foreign Technology Division

FY fiscal year

G gravitational force

GALCIT Guggenheim Aeronautical Laboratory at the California Institute of Technology
GAM guided air missile

GAP Government Aircraft Plant

GAR guided air rocket

GB sarin gas

GCl Ground Control Intercept

GEEIA Ground Electronics Engineering Installation Agency
GLCM ground-launched cruise missile

GOCO government-owned, contractor-operated

GS general schedule

GSA General Services Administration

HABS Historic American Buildings Survey

HADC Holloman Air Development Center

HAER Historic American Engineering Record

HB heavy bomber

HFORL Human Factors Operations Research Laboratories
HO History Office

HQ headquarters

HRRC Human Resources Research Center

HRRI Human Resources Research Institute

HVAR high velocity aircraft rocket

ICBM intercontinental ballistic missile

IDECO International Derrick and Equipment Company
IEEE Institute of the Electrical and Electronics Engineers
T [llinois Institute of Technology

IRBM intermediate range ballistic missile

JB jet bomb

JFK John F. Kennedy

JIOA Joint Intelligence Objectives Agency

JSS Joint Surveillance System

LFA Luftfahrtforschungsanstalt Hermann Goring
MAAMA Middietown Air Materiel Area

MAC Military Aircraft Command

MAMA Middletown Air Materiel Area

MAP Multiple Aim Point [basing for the MX]

MASC Middletown Air Service Area

MATS Military Air Transport Service

MATSC Middletown Air Technical Service Command [Area]
MB medium bomber
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MIATSC
MIRV
MIT
MOAMA
MOASC
MOATSC
MOU
MPS
MSFC
MSR
MTC
MX

N

NACA
NACC
NASA
NATO
NBC
NCAR
NCC
NCEL
NDRC
NEAC
NLO
NMERI
NOAA
NORAD
NRD
NRL
NSC
NSS
OAMA
OAR
OASC
OATSC
OCAFS
OC-ALC
OCAMA
OCASC
OCATSC
00-ALC
OOAMA
OSRD
OSS
PAR
PARCS
PAVE PAWS
PAX
POAMD
PW

Masters in Business Administration

Miami Air Technical Service Command [Area]
multiple independently-targetable reentry vehicles
Massachusetts Institute of Technology

Mobile Air Materiel Area

Mobile Air Service Command [Area]

Mobile Air Technical Service Command [Area]
Memorandum of Understanding

Multiple Protective Shelters [basing for the MX]
Marshall Space Flight Center

Missile Site Radar

Missile Test Center

missile experiment [MX Peacekeeper ICBM]
anthrax

National Advisory Committee for Aeronautics
NORAD Automated Control Center

National Aeronautics and Space Administration
North Atlantic Treaty Organization

nuclear, biological, and chemical

National Center for Atmospheric Research
NORAD Control Center

Naval Civil Engineering Laboratory

National Defense Research Committee
Northeast Air Command

National Lead of Ohio

New Mexico Engineering Research Institute
National Oceanic and Atmospheric Administration
North American Air Defense Command
National Range Division

Naval Research Laboratory

National Security Council

National Storage Site

Ogden Air Materiel Area

Office of Aerospace Research

Ogden Air Service Command [Area]

Ogden Air Technical Service Command [Area]
Oklahoma City Air Force Station

Oklahoma City Air Logistics Center

Oklahoma City Air Materiel Area

Oklahoma City Air Service Command [Area]

Oklahoma City Air Technical Service Command [Area]

Ogden Air Logistics Center

Ogden Air Materiel Area

Office of Scientific Research and Development
Operational Storage Site

Perimeter Acquisition Radar

Perimeter Acquisition Radar Attack Characterization System
Perimeter Acquisition Vehicle Entry Phased Array Waming System

Office of Public Affairs
Pacific Overseas Air Materiel Division
prisoners of war
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RADC
RAF
RAMA
RAND
RATSC
RCA
R&D
RDC
RDT&E
REG

RF

RFC
ROAMA
ROASC
ROCC
RW

S
SA-ALC
SAAMA
SAASC
SAATSC
SAB
SAC
SAG
SAGE
SAGID
SALT
SAMA
SAMSO
SAMTEC
SAMTO
SASC
SATSC
SBAMA
SBASC
SBATSC
SCA
SCR
SCS

SD

SDI
SEON
SLBM
SM-ALC
SMAMA
SOM
SPACERAD
SPADATS
SPAMA
SPASC
SPATSC

Rome Air Development Center

[British] Royal Air Force

Rome Air Materiel Area

Research and Development (Douglas Aircraft)
Rome Air Technical Service Command [Area]
Radio Corporation of America

research and development

Research and Development Command
research, development, testing, and evaluation
Returnee Exploitation Group

radiation field

Reconstruction Finance Corporation

Rome Air Materiel Area

Rome Air Service Command [Area]
[NORAD] Region Operations Control Center
radiological warfare

secret [security classification]

San Antonio Air Logistics Center

San Antonio Air Materiel Area

San Antonio Air Service Command [Area]
San Antonio Air Technical Service Command [Area]
Scientific Advisory Board

Strategic Air Command

Scientific Advisory Group

Semi-Automatic Ground Environment
unknown

Strategic Arms Limitations Talks

Sacramento Air Materiel Area

Space and Missile Systems Organization
Space and Missile Test Center

Space and Missile Test Organization
Sacramento Air Service Command [Area]
Sacramento Air Technical Service Command [Area]
San Bemnardino Air Materiel Area

San Bernardino Air Service Command [Area]

San Bernardino Air Technical Service Command [Area]

Southern Communications Area

Signal Corps Radio

Signal Corps [fighter control] System
Space Division

Strategic Defense Initiative (Star Wars)
Solar Electro-Optical Network

sea (submarine)-launched ballistic missile
Sacramento Air Logistics Center
Sacramento Air Materiel Area

Skidmore, Owings & Merrill

Space Radiation Effects

Space Detection and Tracking System
Spokane Air Materiel Area

Spokane Air Service Command [Area]
Spokane Air Technical Service Command [Area]
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SRAM
SRI
START
Strat-X
TAC
DY
TOW
TR

T/R
TRACE
TVA
TWA
URSAM

USACERL
USAF
USAFE
USAFSAM
USAFSS
USG
USSR
UTTR

\Y

VE

VHB
VHF

V)
VVHB
WAAC
WACS
WADC
WADD
WADF
WAL
wWDD
WISE
WPAFB
WR-ALC
WRAMA
WRASC
WRATSC
WRS
WSMC
WSPO
XB

XD

Z-D

Acronyms

short range attack missile

Stanford Research Institute

Strategic Arms Reduction Treaty

strategic missile

Tactical Air Command

Temporary Duty Station

tube-launched, optically-tracked, wire-guided [missile]
technical report

transmitter/receiver

Transportable Automated Control Environment
Tennessee Valley Authority

TransWorld Airlines

Max O. Urban, Roberts & Schaefer, Seelye, Stevenson, Value & Knecht and Moran,
Proctor, Muser & Rutledge

United States Army Construction Engineering Research Laboratories
United States Air Force

United States Air Forces in Europe

United States Air Force School of Aerospace Medicine
United States Air Force Security Service

Uncle Slant George [underground aircraft plant project]
Union of the Soviet Socialist Republics

Utah Test and Training Range

Vergeltung or Vereinigung

Victory in Europe

very heavy bomber [alternately, the B-29 and the B-36]
very high frequency

Victory in Japan

very very heavy bomber [the B-36]

Women’s Auxiliary Army Corps

White Alice Communications System

Wright Air Development Center

Wright Air Development Division

Western Air Defense Force

Weidlinger Associates, Incorporated

Western Development Division

World-Wide Installation of Supply Economy
Wright-Patterson Air Force Base

Warner Robins Air Logistics Center

Warner Robins Air Materiel Area

Warner Robins Air Service Command [Area]

Warner Robins Air Technical Service Command [Area]
Weather Reconnaissance Squadron

Western Space and Missile Center

Weapons Systems Project Office

experimental bomber

experiment digital(?)

Zeiss-Dywidag
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Introduction

Keeping the Edge: Air Force Materiel Command Cold War Context (1945-1991) is a three-volume
document that offers a 45-year historic context for the installations that fall under the umbrella of
today’s Air Force Materiel Command (AFMC).

Volume I, Command Lineage, Scientific Achievement, and Major Tenant Missions, is set up in four
sections.

e Part | of Volume I provides a broad context for the command’s role in the Cold War. The
section discusses American and Soviet political, economic, and scientific benchmarks of the
early-to-middle 20® century that set the stage for the conflict. Part I of Volume I defines the
Cold War as beginning during 1944-1945, and ending through a series of symbolic events
that occur over the period of 1989 to 1991. The remainder of the overview divides the Cold
War into four periods

1. the early Cold War, 1945-1954
the middle buildup years, 1955-1962

3. the plateau of international awareness and counterinsurgency wars on third-party
soils, 1963-1975

4. the joint American-Soviet escalation leading to the war’s end, 1976-1991

and briefly references three companion contextual histories for Headquarters Air Combat
Command (Lewis, Roxlau, Rhodes, Boyer, and Murphey: 1995-1997), Headquarters Air
Mobility Command (Weitze: 1996), and Headquarters Air Education and Training Command
(Prior and Salo: draft, 2002). A chronology of key milestones follows, adapted from Coming
in from the Cold: Military Heritage in the Cold War (Cameron: 1993), The Cold War and
Beyond: Chronology of the United States Air Force, 1947-1997 (Shaw and Wamock: 1997),
and past studies by the author. The bibliography includes all sources of information for the
Cold War timeline, although most included events are public knowledge. Part 1 of Volume I
organizes the timeline by year, with entries for each year of the 1945-1991 timeframe. To
highlight the international character of the war, references to countries with ties to the United
States and the Soviet Union appear in boldface type.

o Part II of Volume I details the lineage of the command. This section briefly summarizes the
command’s Cold War antecedents, before tuming to a close look at the two halves of what
would evolve into AFMC. Part Il of Volume I traces the lineage of Army Air Forces and Air
Force research and development (R&D) from 1945 through 1989-1991, and in a parallel
manner delineates the Cold War history of the broad logistics mission within the command’s
forbearers. Part II explores the lineage of Air Technical Services Command, Air Materiel
Command, Air Research and Development Command (ARDC) / Air Materiel Command, and
Air Force Systems Command (AFSC) / Air Force Logistics Command (AFLC), including the
evolution of R&D centers and depots throughout the continental United States. Tied to the
latter, Part II also addresses the role, number, and type of Air Force industrial plants that
supported the logistics mission. As used herein, R&D encompasses the full breadth of the
research, development, testing, and evaluation mission.

The Army Air Forces (and early Air Force) R&D and logistics missions entered the Cold War
period together, within Air Technical Service Command (1945-1946) and Air Materiel
Command (1946-1950) headquartered at Wright Field (Wright-Patterson Air Force Base) in
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Ohio. During 1949 and 1950, the Air Force formally reviewed its organization of R&D,
critical to the unfolding of both the fledgling Air Force and the escalating Cold War.
Following the efforts and recommendations of the Ridenour Committee, Headquarters Air
Force moved to separate the R&D mission from that of logistics. In 1951, Air Materiel
Command split into two commands, those of ARDC and Air Materiel Command. ARDC
thereafter was responsible for the R&D mission, while Air Materiel Command oversaw the
logistics mission. During the 1950s, the installations subsumed under ARDC and Air
Materiel Command developed quite differently from one another, although the missions of
the two commands remained linked. The gray areas between such endeavors as experimental
and production engineering, for example, demanded that ARDC and Air Materiel Command
would sustain many overlapping roles for the Air Force. The Air Force Bases at which
ARDC was host or tenant developed as R&D mission-specific centers tiered beneath
Headquarters ARDC in Baltimore (and later, at Andrews Air Force Base in Washington,
D.C.). Those installations reporting to Headquarters Air Materiel Command were depots,
responsible for production, modification, storage, and supply across the Air Force. Each of
these installations managed a geographic area within the continental United States and / or
overseas. Air Materiel Command’s headquarters remained at Wright-Patterson, maintaining
its location there unbroken from its origins during the early 20" century. In 1961, ARDC and
Air Materie]l Command underwent name changes to AFSC and AFLC. Headquarters AFSC
continued at Andrews, with several key functions located nearby at Bolling Air Force Base to
accommodate the unwieldy R&D missions of both the command and Headquarters Air Force.
Headquarters AFLC stayed at Wright-Patterson. Shortly after the end of the Cold War,
Headquarters Air Force reunited AFSC and AFLC as a single command, AFMC, with its
headquarters again rejoined as a single entity at Wright-Patterson.

e Part Il of Volume I describes the rise of Air Force science, applied engineering, and new
technologies as the Cold War unfolded. The central role of science in the winning of the
Cold War is common knowledge, yet its orchestration within the Air Force—and principally
within ARDC / AFSC—is complex, tied to the intertwined missions of specific R&D centers
reporting to Headquarters ARDC / AFSC and to ancillary research sites operated by both
corporations and universities. The section begins with an overview discussion of Army Air
Forces and Air Force interpretations of the future air materiel mission. The government
published these “theories of the future” sequentially as Where We Stand (August 1945), the
13-volume Toward New Horizons (December 1945), The Woods Hole Summer Study (1957-
1958), the 25-volume Project Forecast (1964), Toward New Horizons II (1975), and
Forecast 11 (1986). Written by leaders in many scientific fields, the studies made sweeping,
yet detailed, assessments of future aeronautical R&D.

Following this summary, Part III of Volume I examines the impact of Project Paperclip and
its successive recruitments of the early and middle 1950s. Paperclip brought hundreds of
German scientists and engineers to the United States, principally to work within the R&D
structure of the Air Force, Army, and Navy, but also placed in offices and test laboratories of
numerous critical military-industrial contractors. Paperclippers made substantial
contributions to ARDC during the 1950s in particular, with large contingents at Wright-
Patterson and at Holloman Air Force Base in New Mexico. Smaller clusters of Paperclip
men and women also worked at other R&D centers subsumed within Air Materiel Command
and ARDC—most notably at the Watson Laboratories in New Jersey, the Cambridge
Research Laboratories (Center) at Hanscom Air Force Base in Massachusetts, and the Arnold
Engineering Development Center (AEDC) in Tennessee. At Brooks Air Force Base in
San Antonio, a small group of Paperclippers participated in important aerospace medical
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advancements under AFSC, following upon the work of a sizeable group of Paperclippers at
Randolph Air Force Base under Air Training Command. (Aviation medicine at Randolph
and Brooks was also linked to work occurring concurrently in the aeromedical laboratory at
Wright-Patterson.) While the Paperclippers were by no means the only scientists and
engineers within ARDC / AFSC that made significant contributions to Air Force R&D, they
represented a unique post-World War II phenomenon that had a lasting effect—addressed
here to illustrate some of the subtleties of the earliest Cold War years.

Finally, Part I11 of Volume 1 explores a few “special missions” within Air Materiel Command
and ARDC, as evocative of Air Force Cold War R&D. Generally, these missions are
pertinent to the early Cold War period of the late 1940s through the 1950s, again to help a
reading audience grasp the truly remarkable achievements of Air Force science and
engineering in the new era. Examples are not intended to be comprehensive, and include: the
biochemical and nuclear problem sets; sophisticated civil engineering; and, the Air Force
science laboratory. In the case of the second example, Part III looks at an underground pilot
project; the design of control and direction centers by Air Materiel Command for Air Defense
Command (ADC); and, the special studies office and structures division at Wright-Patterson
and Kirtland Air Force Bases, respectively. These three examples all reflect the importance
of protective (and, ultimately, hardened) structures, linked to the successive improvements in
biological, chemical, and nuclear weapons. The last example, a discussion of ARDC clusters
of science laboratories, focuses on the collegiate-planned groups at Hanscom and illustrates
that the command consciously patterned the physical layout and design of its laboratories to
be identical to university and corporate R&D centers of the 1945-1955 period.

Part IV of Volume I looks at selected major tenant missions sustained for long periods at
multiple ARDC / AFSC and Air Materiel Command / AFLC installations. While other tenant
missions certainly existed on ARDC / AFSC and Air Materiel Command / AFLC bases, the
ones reviewed here all had a critical national role and generated a physical landscape of
buildings and structures.

The first example is that of sequential generations of air defense command and control.
ARDC and Air Materiel Command installations hosted five of the 16 total Air Defense
Control Centers (ADCCs) of the late 1940s and early 1950s, also hosting an Air Defense
Direction Center (ADDC): at Griffiss (New York), Kirtland (New Mexico), Norton
(California), Tinker (Oklahoma), and Wright-Patterson Air Force Bases. Additionally, the
Lincoln Laboratory at Hanscom Air Force Base was important in the experimental ADCC /
ADDC program, with an off-site control center at North Truro, Massachusetts. As of the
middle 1950s, Hanscom became the site of the Experimental Semi-Automatic Ground
Environment (SAGE) control center, with a SAGE Combat Center and Direction Center built
at Hancock Field, a subinstallation of Griffiss. AFSC and AFLC sustained one Back-Up
Interceptor Control (BUIC) command post during the early 1960s (at Tinker), and a Region
Operations Control Center (ROCC) for the Joint Surveillance System (JSS) in the middle
1980s (at Griffiss). The latter was one of four ROCCs in the continental United States. To
give the reader a better understanding of air defense command and control throughout the
Cold War, the discussion provides an overview of the development of air defense control
centers, from the Fighter Control Center of late World War 11, through the ADCC / ADDC
program, SAGE, BUIC, and the JSS. The section concludes with a look at the individual
command posts on ARDC / AFSC and Air Materiel Command / AFLC bases. For Tinker,
Part IV gives a more detailed history, due to the truly unusual role that its combined ADCC
and ADDC played in the Cuban missile crisis of 1962.
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The second example is that of fighter alert, a mission directly tied to air defense command
and control. (Both missions were the responsibility of ADC.) Men and women stationed in
the generations of command posts scrambled fighter aircraft kept on alert at area airfields.
Fighter aircraft responded to possible threats, participated in war games, and ferried Soviet
aircraft down the American coasts. Fighter alert also created a distinct physical landscape of
alert aprons and hangars, ready maintenance hangars, aircraft shelters, ready crew quarters,
squadron operations, calibration sheds, and generations of weapons storage. Across ARDC /
AFSC and Air Materiel Command / AFLC, Griffiss, Hanscom, Kirtland, and Wright-
Patterson sustained fighter alert missions beginning in the early 1950s, while Edwards
(California) and Eglin (Florida) each supported fighter alert during the early 1960s and early
1970s, respectively.

Bomber alert, for Strategic Air Command (SAC), is the third example of a widespread tenant
mission found across ARDC / AFSC and Air Materiel Command / AFLC installations.
Bomber alert occurred in two very distinct eras, first as of the late 1950s, and again as
satellite alert during the middle 1970s. SAC alert of the 1950s and 1960s generated a
landscape of secured alert compounds at 65 bases, compounds that included herringbone alert
aprons (Christmas trees) in varying sizes, alert crew quarters (moleholes), maintenance and
fuel systems nose docks (bracketing a separate maintenance apron), operations buildings,
and, in some cases run-up and service shops for the Hound Dog / Quail weapons package.
SAC alert of this era was present at Eglin, Griffiss, Robins (Georgia), and Wright-Patterson.
Hill Air Force Base in Utah briefly sustained satellite alert of the later period, relying on the
herringbone alert apron and prefabricated, modular crew quarters and operations units.
Again, included discussion offers the reader a broader context for understanding SAC alert at
ARDC / AFSC and Air Materiel Command / AFLC bases, looking at how the SAC mission
at Eglin, Griffiss, Hill, Robins, and Wright-Patterson compares with alert nationwide.

The fourth example of a major tenant mission found on ARDC / AFSC and Air Materiel
Command / AFLC installations is that of large phased-array radar tracking, for sea
(submarine)-launched ballistic missiles (SLBMs) and space objects. At Eglin, the Rome Air
Development Center (RADC)—an R&D center within ARDC / AFSC—supervised the
design of the first large phased-array radar in the world. At Robins, the base hosted the
fourth Perimeter Acquisition Vehicle Entry Phased-Array Warning System (PAVE PAWS) in
the middle 1980s. These radars were two among the 10 erected for the Air Force and Army
during the 1960-2000 period (excluding the test radars on the Kwajalein Atoll). Throughout
the buildout of large phased-array radars, both the RADC and Electronic Systems Division at
Hanscom filled major roles in technical oversight and project management.

The final example provided in Part IV of Volume I offers an introductory analysis of the
intertwined aerospace missions of ARDC / AFSC and the National Advisory Committee for
Aeronautics (NACA) / National Aeronautics and Space Administration (NASA). Examples
of key NACA / NASA-related missions (and / or presence) existed at Brooks, Edwards,
Eglin, Griffiss (the RADC), Hanscom, and Wright-Patterson.

Volume 11, Installations and Facilities, looks at each of today’s installations. Individual chapters
provide a summary history, base by base.

Installations included are:

Armold (the AEDC);
Brooks (the Aerospace Medical Center);
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Edwards (the Air Force Flight Test Center);

Eglin (the Armament Center);

Hanscom (the Cambridge Laboratories [Center] / Electronics Systems Division [Center]);
Hill (a depot base);

Kelly (a depot base);

Kirtland (the Air Force Special Weapons Center / Air Force Weapons Laboratory);

Los Angeles (aerospace and missiles systems R&D);

McClellan (a depot base);

Robins (a depot base);

the Air Force Research Laboratory in Rome, New York (the RADC);

Tinker (a depot base); and,

Wright-Patterson (a very early depot base, subsequently Headquarters for Air Materiel
Command / AFLC; and, host for the Wright Air Development Center, the Wright Air
Development Division, the Aeronautical Systems Division, and the Aeronautical Systems
Center).

The concluding chapter treats the four existing Air Force industrial plants located at Fort Worth,
Texas; Marietta, Georgia; Palmdale, California; and, Tucson, Arizona. Aeronautical Systems Center
at Wright-Patterson oversees these facilities.

These installation-focused looks at ARDC / AFSC and Air Materiel Command / AFLC are
necessarily concise, and do not attempt to encapsulate the full breadth and depth of Cold War Air
Force missions at the bases. The chapter histories try to relate missions to infrastructure, an unusual
perspective for military history, and one intended to bring history alive in the buildings and structures
that remain on the Air Force landscape. Not included in Volume II are Holloman, Patrick (Florida),
and Vandenberg (California) Air Force Bases, each of which had long ties to ARDC / AFSC but were
not AFMC bases at the time of this study. The installations of Holloman and Patrick were
particularly important within ARDC / AFSC as missile-development and missile-test centers.
Discussions in Volume | include many references to activities at these installations. Also not
included in Volume II are depot bases removed from Air Materiel Command / AFLC before the end
of the Cold War. These installations are Brookley (Alabama), Fairchild (Washington), Olmsted
(Pennsylvania), and Norton. Again, discussion for these bases is included in Volume 1. Today,
several bases of major importance within ARDC / AFSC and Air Materiel Command / AFLC have
closed or transferred fully or partially to another host command. Of those treated in individual
chapters of Volume II, Griffiss, Kelly (Texas), Los Angeles (California), and McClellan (California)
fall into this category. Griffiss was in the process of becoming a business park when this study
began, but still sustains the follow-on to the RADC (one of the multi-base laboratory clusters within
today’s Air Force Research Laboratory). Los Angeles Air Force Base is now under Air Force Space
Command (AFSPC). Kelly is partly subsumed under Air Education and Training Command within
the expanded boundaries of neighboring Lackland Air Force Base, with the remainder of the
installation transferring to the City of San Antonio. McClellan closed while the study was underway.

Volume III is an index for Volumes 1 and 11, organized and detailed to accommodate cross-
referencing of the layers of information found in Keeping the Edge.

Goals of the Study

The three-volume history presented herein is ambitious. Such an undertaking will necessarily treat
topics unevenly, and cannot hope to satisfy all possible research perspectives. Keeping the Edge is a
historic context, a specific type of history written to support an understanding of buildings and
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structures from a distinct time period. The context offered through this history addresses the 45-year
timeframe of the Cold War and attempts to articulate a selection of the events, accomplishments, and
occurrences that define the commands that evolved into today’s Air Force Materiel Command. As a
contextual history, Keeping the Edge looks most closely at history that is reflected through the built
landscape and as such is tied to historic preservation goals mandated through the National Historic
Preservation Act. This focus sets the study apart from traditional military histories and chronologies.
To support an analysis of Air Force buildings and structures important to Air Force R&D and the
logistics missions, the study also attempts to identify the major architectural-engineering firms
working for ARDC / AFSC and Air Materiel Command / AFLC during the Cold War. The firms
discussed here all sustained a national profile for a prolonged period. Often the lineage of
architectural-engineering responsibility is difficult to trace for Air Force buildings and structures, and
in this regard much rare information is given in this study. On numerous occasions, a local or
regional architectural-engineering firm handled the design for another firm (thus obscuring who really
did what and why), or the Army Corps of Engineers credited itself with design responsibility (when in
fact the Corps’ role was managerial). Keeping the Edge gives readers a breadth of perspective for the
related commissions of particular firms, and offers encapsulated firm biographies in the chapters of
Volume II. While the history presented herein is also not a traditional architectural-engineering
history, the volumes do attempt to provide sufficient analysis and detail to encourage further work in
this field. Finally, Keeping the Edge mentions many specific buildings and structures (particularly in
Volume II) in support of thematic contextual discussions. Also included are numbers of very rare
historic photographs, illustrating the landscape at ARDC / AFSC and Air Materiel Command / AFLC
bases before the inevitable changes and alterations over time. The references to specific buildings
and structures, however, should not allow this study to substitute for inventories of historic buildings
at individual bases. In short, while Keeping the Edge cannot be all things to all people, the author
hopes that the detail offered here will encourage continued Air Force and architectural-engineering
history, and support cultural resource inventories as appropriate.

Methodology

The author undertook about 18 months of research for the study, followed by another two years of
writing and extended editing. She relied on the collections at the Air Force Historical Research
Agency at Maxwell Air Force Base in Montgomery, Alabama, and made repeated trips to the
repository. The research included access to classified documents, with multiple materials excerpted
for declassification and discussion (as appropriate) in the final history. The author visited nearly all
of the Air Force Materiel Command installations in person. At a few installations, historians Diane
Williams and Christy Dolan supported her. In most instances, the collections at base history offices
augmented materials reviewed at the Historical Research Agency, providing files, documents, and
photographs unique at the installation level. The community of historians within Air Force Materiel
Command is particularly strong, and the author is deeply appreciative of their support for this study.
Without their knowledge and years of efforts, Keeping the Edge would be a lesser work. While at the
bases, the author also physically analyzed a large number of buildings and structures, assessing them
against discussions found in the written record and conducting selected informal interviews. In
support of this effort, the author read all cultural resource inventories and past studies done at the base
level, including these in the bibliography. To encourage a high level of identification for
architectural-engineering firms across the command, the author additionally spent many hours in the
civil engineering vaults at all installations she visited. Only at Brooks, Kelly, and Los Angeles did
she not do this personally—and at these installations, she directed Ms. Williams and Ms. Dolan in
their searches. At Headquarters Air Force Materiel Command at Wright-Patterson, the author
attempted to meet with each of the history offices. The command history office, as well as that for
Aeronautical Systems Center and the 88" Air Base Wing, were especially helpful. Keeping the Edge
follows upon a decade of Air Force research by the author, with previous analyses for Headquarters
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Air Mobility Command and Headquarters Air Combat Command. In writing this study, the author
drew upon her cumulative work to date. Part and chapter endnotes provide detailed references to all
sources, shortened only when the discussion draws upon earlier documents written by the author
(wherein, additional detailed notes exist). A reference-cited bibliography complements the endnotes,
with source locations given. Project notes, including selected document excerpts, drawings, and
photographs, will be archived at Headquarters AFMC. Any errors that remain in Keeping the Edge
are the fault of the author alone, although it is her hope that these are few.
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Part I: The Cold War, Milestones and Major Events

As understood through the historical perspective of the past half century, the Cold War was underway
even before World War Il ended in the autumn of 1945. The precise beginning of the Cold War is
undetermined, subject to varied interpretations. Even the questions of who initiated the Cold War,
through what specific events, are at once imprecise and without complete answers. In part, the Cold
War occurred due to major scientific advances. These advances focused on the power unleashed
through nuclear physics, sophisticated mathematics, and computer technology. Together they marked
a point in time where human culture shifted and balances of power between nation states tipped.
Political and economic world realities reinforced the scientific advances that stimulated the Cold War.
Some actions and reactions moved the world stage toward a cold war with the cadence of
inevitability. Within the American military structure, the evolution of powered flight—of aircraft and
airborne devices as weapons—paralleled the unfolding achievements in physics and high-speed
machine calculations. Just as the Cold War was formally named in 1947, the Army Air Forces
transitioned into today’s United States Air Force. And within the Air Force, the commands that
would house the research and production logistics that the Department of Defense required to fight
the Cold War were those that are reintegrated today as Air Force Materiel Command. Thought of
another way, the scientific potential unleashed through modern era research and development (R&D)
was a primary factor in the Cold War. Staying abreast of achievements at the forefront of that
potential allowed the United States to keep the edge in the long war, and ultimately, to dominate in
the conflict with the Soviet Union. In a directly parallel sense, R&D (and the production of aircraft,
weapons systems, and support equipment that followed from it) was also central to the predecessors
of Air Force Materiel Command: Air Materiel Command during the late 1940s; Air Research and
Development Command (ARDC) and Air Materiel Command during the 1950s; and, Air Force
Systems Command (AFSC) and Air Force Logistics Command (AFLC) from 1961 through the end of
the Cold War.

Prelude to a Cold War

Noteworthy political, economic, and scientific events of the 1917 to 1939 years contributed to the
Cold War of the middle 1940s forward. While the characterization below offers an oversimplified
encapsulation of the period, the bulleted benchmarks provide a frame of reference for understanding
the cascading of milestones that followed as of about 1944-1945. The Cold War between the United
States and the Soviet Union would not have occurred as it did without the juxtaposed experiences of
both countries. These experiences were sometimes nearly black and white opposites of one another,
and at other times were direct echoes. In the arena of scientific achievement, the sophisticated
advances by the United States and Britain toward an understanding of nuclear energy were juxtaposed
by parallel early and continuous Soviet strides in the field of physics. While the United States
unequivocally attained the edge with its possession of the atomic bomb in 1945, the Soviet Union
stridently set about the task of catching up.

Political Benchmarks
The American point of view:

e The United States enters World War I, 1917-1918.
The country isolates itself from European and Eurasian affairs between the wars.
Japan’s attack on Pearl Harbor on 7 December 1941 stimulates immediate entry into World
War II.

e By late 1944, the war is going toward the Allies and development of an atomic bomb is
approaching an actuality. The United States understands that it will have not only the major
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economic position in the post-war world, but also could be in a completely unique position of
atomic weapons superiority, thus allowing it to shape the world stage.

The Soviet point of view:

Russia enters World Warl, 1914-1918.

The February 1917 Bolshevik Revolution, led by Vladimir Lenin (1870-1924) sweeps the
Tsarist autocracy from power in Russia and initiates the Communist state.

Russia signs the punitive Treaty of Brest-Litovsk with the Central Powers in March 1918.
The separate peace ending World War I for Russia comes at high cost and is replaced through
the general Armistice in November 1918.

A civil war within Russia follows, and a war with Poland occupies the country.

The Treaty of Riga with Poland reduces the size of Russia temporarily, with several countries
at its borders declaring independence and functioning as a buffer area between the
Communist state and Western Europe.

The Union of the Soviet Socialist Republics (USSR / Soviet Union) begins a tentative
geopolitical expansion in 1922,

Germany officially recognizes the Soviet Union as of this year, with most European countries
acknowledging the Communist state in 1924,

Widespread hardship characterizes Germany and Russia during the 1920s, including
devastating epidemics in Russia early in the decade.

The reign of Josef Stalin (1879-1953) solidifies by 1929, after divisive struggles following
Lenin’s death in 1924 (marked by the October Revolution and focused on competition with
Leon Trotsky [1879-1940]).

Hitler rises rapidly to power in Germany during the early 1930s.

America officially recognizes the Soviet Union in 1933.

The Soviet Union becomes a member of the League of Nations in 1934.

Repeated purges occur in the Soviet Union during the 1930s.

The Soviet Union signs a nonaggression pact with Germany in 1939.

A winter war between the Soviet Union and Finland takes place in 1939-1940.

Germany attacks the Soviet Union on the morning of 22 June 1941, marking the entry of the
Soviet Union into World War II.

The Soviet Union successfully beats back Germany in the battle of Stalingrad in early 1943.
Stalin desires to expand Soviet territorial borders, a process fundamental to the Soviet
concept of power and security.

The Soviet Union participates in the three-power conferences at Tehran (November-
December 1943), Yalta (February 1945), and Potsdam (July-August 1945). The country’s
role evolves unequally with those of Britain and the United States. The Allies in the West
tentatively begin aligning themselves in an adversarial position against their wartime partner
the Soviet Union in the East. Roosevelt’s handling of the American position at Yalta is
sometimes interpreted as directly leading to the fall of Eastern Europe to Communism during
the early Cold War.

Soviet advances in territorial Eastern Europe following the surrender of Germany contribute
to American positioning, while American behavior in Japan deeply aggravates the Soviet
Union. A quick end to the war in Japan works against Soviet strategic interests in the area.

During the 20+ years between the First and Second World Wars, the United States and the Soviet
Union sustain almost entirely opposite experiences of upheaval and change. The two wars are
partially fought on Soviet soil, with major losses of life and imposed hardship. No fighting occurs on
American land. The Soviet Union also undergoes a change in its governance equivalent to the
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American Revolution of the late 18" century, while in the United States the mechanisms of
democracy are largely stable—a condition accentuated by the turn away from an involvement in
foreign affairs after World War 1.

Economic Benchmarks

The American point of view:

An upsurge in prosperity occurs during the 1920s, partially built upon the outcome of World
War I (the Roaring Twenties).

The stock market in New York collapses in October 1929,

A widespread Depression ensues during the 1930s, deepening as the decade progresses and
affecting the whole of American society.

The Soviet point of view:

The Soviet Union establishes the New Economic Policy of 1921-1928, defined as an
economic reconstruction of the country following upon transitional wartime efforts under
Lenin.

The first Five-Year Plan, 1928-1932, goes into effect, with major Soviet importation of
foreign (including American) machinery and equipment.

The second Five-Year Plan, 1933-1937, follows, with a turn away from foreign technology
and an attempt toward self-sufficiency and economic independence.

Widespread deprivation and repression occurs among the Soviet populace throughout the
1920s and 1930s.

For both the United States and the Soviet Union, the decade of the 1930s is one of major economic
distress, with growing apprehension in both countries as Germany remilitarizes.

Scientific Benchmarks

The American point of view:

British science stimulates American physicists simultaneously with its effect in the Soviet
Union. British physicist Emest Rutherford had postulated the idea that the atom had a
nucleus in 1911, and succeeded in altering nuclei artificially in 1919,

In 1932, James Chadwick at the Cavendish Laboratory at Cambridge discovers the neutron,
while two other scientists at the facility split a lithium nucleus into two alpha particles.

The same year, American physicists make prominent achievements. Emnest O. Lawrence at
the University of California in Berkeley uses the cyclotron (which he had invented) to
accelerate protons to a benchmark energy level. Carl Anderson at the California Institute of
Technology in Southern California identifies the positron (the positive electron) and Harold
Urey at Columbia University in New York discovers deuterium.

In 1933, Hungarian physicist Leo Szilard moves to England to escape Nazi prosecution,
reestablishing himself in New York before the end of the decade.

During the 1930s, other major work on nuclear fission goes forward in Italy under Enrico
Fermi and in Denmark under Niels Bohr. Both Fermi and Bohr flee Fascism. Fermi arrives
in New York in 1939, while Bohr escapes to England in September 1943.

11
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e Szilard becomes keenly aware of the potential of fission, and is concerned about Germany’s
possible pursuit of an atomic bomb project. Szilard, through Albert Einstein, voices his fears
to President Roosevelt in August 1939,

In October 1939, Roosevelt establishes a Committee on Uranium.

e In March 1940, a breakthrough paper by two scientists at the University of Birmingham in
England prompts the British government to study the possibility of an atomic bomb (the
Maud Committee).

e At the outset of May 1940, William Laurence, the science correspondent for the New York
Times writes a front-page story that chronicles efforts toward atomic energy.

e Shortly after mid-1940, the primary American scientific journals and the leading physicists
all accept voluntary restrictions on the publication of articles and papers discussing fission.

e The Maud Committee completes its report in July 1941, concluding that a powerful atomic
bomb is feasible before the end of World War Il. By September, Winston Churchill decides
to pursue a bomb with all speed.

¢ The Maud Committee also influences American efforts toward increased nuclear research.

e Initially the Americans propose joint research with scientists in England, who decide to keep
their lead to themselves. As a result, American physicists accelerate their efforts and pass
their British colleagues.

e At this stage, the Americans also keep the newest research restricted, until American and
British work merges. The United States invites British scientists to the United States to
participate in the development of the atomic bomb.

¢ President Roosevelt formally authorizes the American bomb effort as the Manhattan Project
in June 1942.

e Fermi achieves a self-sustaining chain reaction in a uranium-graphic pile at the University of
Chicago in December 1942.

¢ In mid-1944, Bohr attempts to convince Roosevelt and Churchill to formally inform the
Soviet Union about the Manhattan Project, feeling that this is imperative before the reality of
a bomb or the end of the war.

¢ Roosevelt and Churchill agree in secret not to inform the Soviet Union. Bohr’s fear, and that
of selected others, is that the Soviet Union will interpret the lack of shared information
among the three Allies as conspiring against the Communist state.

¢ In another instance of setting American and British interests apart from those of the Soviet
Union—that is, looking beyond the end of World War II to the balance of power in the post-
war period—the United States and England begin dividing the spoils of war unevenly as of
spring 1945.

¢ This situation applies to the manipulation of the German scientists and their equipment, and
in March 1945, the United States Army Air Forces deliberately bombs the Auer Company
plant in Oranienburg, north of Berlin, at the request of the Manhattan Project. The plant had
manufactured thorium and uranium metals for the German atomic project.

e In April 1945, a British-American group removes 1,200 tons of uranium ore from storage in a
salt mine near Stassfurt, a location scheduled to fall into Soviet hands.

e On 16 July 1945, the Americans successfully drop the first test atomic bomb, code-named
Trinity, on the Alamogordo Bombing and Gunnery Range in New Mexico. By this date, the
Soviet Union and the United States are already on opposite sides of what would be a cold
war.

The Soviet point of view:

e The Bolshevik revolution positions science as central to Marxism, with Marxism itself
interpreted as scientific theory. Science and technology are integral to a scientific socialism.
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Russian physicists begin serious work on radioactivity as of the revolution.

The Second Party Program of 1919 formally elevates the position of scientists and their
families in Soviet society.

World War 1 encourages new, close ties between science and industry, and witnesses the
Communist founding of major research institutes.

During the 1920s, Soviet physicists forge strong relations with foreign colleagues, traveling
to Western Europe to obtain scientific equipment and literature.

Soviet response to Western achievements in nuclear physics of 1932 is immediate, with a
decision to build a cyclotron at the Radium Institute (not operational until late 1940) and with
the hosting of an international conference on the atomic nucleus.

By the middle 1930s, the Soviet Union is acknowledged as spending an equivalent or greater
proportion of its national income on R&D than the United States, with Soviet physicists in
high regard internationally.

Simultaneously, Stalin’s government sharply restricts Soviet scientists’ contacts and
exchanges with their foreign counterparts, with a purge of 1937-1938 badly affecting the
Soviet physics community.

By early 1939, Western scientific achievements reach Soviet scientists via journals rather
than direct exchange, including the publication in Nature of Niels Bohr’s discovery of fission.
Nonetheless, Soviet scientists continue major research along the same path, absorbing what is
published and making rapid successive discoveries.

During 1939-1941, important Soviet theoretical work on the necessary conditions for a
nuclear chain reaction occur, work that foreshadows the development of Soviet nuclear
weapons.

Unlike scientists in the West, including in Germany, those in the Soviet Union do not alert
the government to the potential military applications of nuclear physics, and no atomic bomb
project is underway when the New York Times publishes a threshold story in early May 1940
on nuclear research toward a bomb in Germany and the United States.

The New York Times article reaches the Soviet Union, and stimulates continued research.
Two major Soviet contributions, the discovery of spontaneous fusion and the theory of chain
reactions, occur—although by this date, Western scientists are focused on a race with their
fears of work in Nazi Germany, and largely ignore scientific achievements in the Soviet
Union.

With the Soviet entry into World War 11 in June 1941, the country’s scientists tum to
immediate war work, and only a lone scientist—Georgii Flerov at the Leningrad Air Force
Academy—realizes that the West is seriously engaged in an atomic bomb effort. In the
Russian colloquial, the dogs that did not bark had alerted him, with all articles on nuclear
fission missing from international journals and their authors gone silent as well.

As of late 1942, literally during the battle of Stalingrad, the Soviet government formally
decides to embark on an atomic bomb project, resuming efforts on *“‘the uranium problem”
that had been suspended when the country entered the war the year before.

The Soviet bomb project under Stalin is small, initiated in early 1943 after the war between
Germany and the Soviet Union has turned in favor of the Soviets. The combined Soviet
victory at Stalingrad and the bomb project are perhaps the first two Soviet events of the Cold
War to come. The Soviet campaign at Stalingrad is code-named Uran—translated as
uranium. Stalingrad marks the Soviet Union’s emergence as a post-war world power, while
successful fabrication of increasingly powerful nuclear weapons will become central to
sustaining that power.

Espionage of 1943-1945 delivers important details of the American bomb project to the
Soviet Union.
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e The Soviet Union also captures a cadre of German scientists, their laboratory equipment, and
some uranium during the occupation of Germany the first half of 1945, with these men later
employed to work on the continuing bomb project.

e After the Trinity test in July 1945, President Truman informs Stalin of “a new weapon of
unusual destructive force” during the Potsdam Conference (on 24 July).

e In all likelihood, Stalin understands the reference to a successful atomic bomb, and is
recorded as requiring Soviet work toward a bomb to accelerate.

e The dropping of atomic bombs on Hiroshima and Nagasaki on 6 and 9 August 1945
dramatically crystallizes the Soviet Union’s recognition of the importance of the weapon, and
its undeniable future effect on the balancing of world power.

The Cold War Unfolds

A number of histories have catalogued the milestones and events of the Cold War period, with most
beginning in 1945. The formal end date of the war is variously interpreted as 1989 (with the fall of
the Berlin Wall) or 1991 (the signing of the Strategic Arms Reduction Treaty, the formal end of
Strategic Air Command alert by Presidential order, the cancellation of the Peacekeeper Rail Garrison
program, and the dissolution of the Soviet Union into the Commonwealth of Independent States). For
this study, the end date is proposed as the whole of the several-year denouement, 1989-1991,
counterbalancing what is a more accurate start date of 1944-1945. From an Air Force perspective,
too, the realignment of its major commands in mid-1992 speaks strongly for continuing the
discussion of the war through 1991. The emergence of Air Force Materiel Command from the former
AFSC and AFLC marks the end of an era where R&D in particular had been in a spotlight. In a
parallel reorganization, Air Combat Command absorbed Strategic Air Command (SAC) and the
heritage of Curtis LeMay—both major symbols of the American Cold War. The shift in symbolism
that occurred within the Air Force during 1991-1992, bookended the profound interpretation of the
Berlin Wall in 1989.

Below is a Cold War timeline adapted from one compiled by Dr. Rebecca Cameron in Coming in
from the Cold: Military Heritage in the Cold War, a project of the United States Air Force History
Office in Washington, D.C., of 1993. Other timelines exist pertinent to the evaluation of United
States Air Force Cold War potential cultural resources. Another excellent source referenced below is
The Cold War and Beyond: Chronology of the United States Air Force 1947-1997 by Drs. Frederick
J. Shaw Jr. and Timothy Warnock of the Air Force Historical Research Agency at Maxwell Air Force
Base. Both Headquarters Air Mobility Command (at Scott Air Force Base in Illinois) and
Headquarters Air Combat Command (at Langley Air Force Base in Virginia) have completed
contextual histories, in 1994-1996 and 1994-1997 respectively. Each of these studies includes Cold
War timelines, and each weights the mix of political, economic, and military benchmarks
differently—with specific scientific achievements partially referenced for the Air Force. Elements
from these timelines are also included below, as are documented milestones from other Air Force
projects by the author. Additionally, Headquarters Air Education and Training Command (Randolph
Air Force Base in Texas) has supported a contextual history for the Cold War, with publication in
July 2002. The timeline herein does not employ that study, although it is recommended reading for
the bigger Air Force Cold War picture linking mission history to the physical landscape of military
facilities.

Organization of a timeline for the Cold War is often divided into larger periods, with bracketing dates
that define a group of years as more similar to each other than to the years that come before or follow.
The notion of “periods” within the Cold War varies widely, dependent on the point of view of
individual authors and the underlying focus of the study to which the timeline is attached. A political
study, for example, might structure different periods than an economic one. A look at the key
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scientific and technological achievements would generate yet another conceptual framework.
Predictably, an American military history would tend to group years together based on a combination
of policy focal points and plateaus weighted toward a particular service arm (here, the United States
Air Force), intermixed with political milestones and events widely acknowledged as pivotal for the
Cold War. Most military history timelines, unless of specialty type, do not include the major
benchmarks of science, although logically this is of undisputed importance for the weapons
development central to the sustainment of a cold war. Timelines of this type also rarely include the
counterpoint of important milestones and events from the Soviet point of reference. The timeline
below offers a broadbrush framework of the Cold War, and includes milestones and events that help
to structure the more detailed discussions undertaken in Volume 1, Parts I1-1V, and in the summaries
of achievements at the individual installations of Air Force Materiel Command presented in Volume
11, Chapters 1-15. The contextual history written for Headquarters Air Combat Command divided the
Cold War into four periods, 1945-1952, 1953-1963, 1964-1980, and 1981-1989. This study adjusts
that framework slightly.

Periods presented here are:
e the early Cold War, 1945-1954

opening with events tied to the threshold achievement of an atomic bomb and concluding
with the phasing in of the thermonuclear (hydrogen) bomb,

e the middle buildup years, 1955-1962

characterized by a building up of many American and Soviet weapons and defense systems,
from air defense command posts and radar networks, to improved bombers and fighter
aircraft, to increasingly powerful nuclear bombs and long-range missiles, and abruptly
terminated with the Cuban missile crisis in late October 1962—a seminal event from both the
American and Soviet perspective,

e the plateau of international awareness and counterinsurgency wars on third-party soils, 1963-
1975

including the long Vietnam War and events in the Middle East, and further defined by
parallel American and Soviet successive achievements toward an antiballistic missile defense
system, as well as international restrictions on nuclear weapons testing and first-strike use of
biological and chemical munitions, and

e the joint American-Soviet escalation leading to the war’s end, 1976-1991

a final period of development and deployment for sophisticated weapons systems, raising
new concems in both nations and ultimately exhausting the Soviet economy.

The timeline that follows highlights the countries involved in the American-Soviet struggle to
illustrate the international character of the war.
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The Early Cold War, 1945-1954

1945

August

September

November

The United States announces its intention to occupy Korea south of the 38" parallel,
coupled with the intention of the Soviet Union to occupy the north. ... The Soviet
Union establishes the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>