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FOREWORD 

North American air defense development from 
early 1946 to 1965 is summarized in this paper. 
The main purpose of the paper is to provide an 
orientation history for officers newly assigned 
to air defense. It also provides all readers a 
handy reference to the mainstream of development 
of air defense on the North American continent. 

Because this paper is designed to be brief 
and easily read, it follows only the main line of 
growth and changes thereto. It does not deal with 
unfulfilled requirements and plans, except where 
necessary to the main story, or attempt to look 
beyond current events. 

This summary is a complete revision and up­
dating of Historical Reference Paper No.9, Seven­
teen Years of Air Defense, 1 June 1963, which it 
replaces. 

Colorado Springs, Colorado L. H. BUSS 
1 May 1965 Director of 

Command History 
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CHAPTER ONE 

THE POST-WAR PER I OD 
1946 - 1951 

PRIOR TO KOREA - AIR DEFENSE 
IN NAME ONLY 

CU) "It appears to us on the receiving end," 
wrote an Air Defense Command officer in 1946, "that 
the War Department is afraid that another Pearl 
Harbor might conceivably occur in the United States 
and although the War Department is unwilling to 
take any affirmative action to prevent such a con­
tretemps, it has avidly passed the buck on down the 
line so that a scape-goat will be convenient if 
necessary." However mistaken this view was, it does 
show the frustration that ADC officers felt in 1946 
trying to carry out the mission of defending the 
U.S. with almost no forces . 

CU) Activated at Mitchel Field , N.Y., in March 
1946, under Lieutenant General George E. Stratemeyer, 
ADC was given two fighter squadrons, a few radars, 
and an organization of six numbered air forces, only 
two of which were active. There was about the same 
size force in Alaska. The AAF had organized the 
Alaskan Air Command in December 1945 at Davis Air­
field under Brigadier General Edmund C. Lynch. AAC 
inherited two radar squadrons and three interceptor 
squadrons. 

CU) Post-war demobilization made all resources 
scarce. But also, the U.S. felt secure behind its 
atomic monoploy and long-range bombers so that air 
defense received little attention at this time. But 
it is apparent in retrospect that while the defenses 
were weak , there was really no great threat. Air 
defense was just starting out, but Russia was just 
starting to build an offense. Of course, the threat 
picture soon changed. By 1 January 1949, it was 
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estimated that the Soviets had 250 TU-4's, an air ­
craft approximately equal to the USAF B-29A,* and 
in the fall of that year Russia exploded an atomic 
device. 

(U) In 1948, Air Force Headquarters was spurred 
by various crises in the world into erecting a tem­
porary radar network with World War II equipment. By 
the time of the Korean War, June 1950, ADC had a sys­
tem of 44 stations operating. In Alaska, AAC had a 
five-station temporary system by the latter date. In 
Canada, an Air Defence Group was set up on 1 Decem­
ber 1948 as a separate organization within Headquar­
ters RCAF at ottawa. The group moved to RCAF Sta­
tion St. Hubert the following year. There were three 
radars operating in Canada as of mid-1950. 

(U) In all, thus, there were a total of 52 ra­
dars operating in North American air de fense at mid­
1950. 

(U) Meanwhile, in March 1949, Congress had ap­
proved an Air Force request to build a new radar sys­
tem for the U.S. and Alaska. This program was to 
provide 75 stations and ten control centers in the 
U.S. and ten stations and two control ce~ters in 
Alaska. These stations were called Permanent Sys­
tem stations to distinguish them from the temporary 
stations erected earlier. The "P" designation for 

* 	 (U) The TU-4 was so similar to the U.S. B-29 that 
a worry was that if an attack was made, the Rus­
sians might put U.S. markings on their bombers to 
confuse the defenses. A joke among ADC pilots 
was that if one went up to identify a B-29-type 
bomber, identification could be made by looking 
in the window. If someone in there was pouring 
coffee out of a thermos, the bomber was American, 
but if he was pouring tea out of a samovar, it 
was Russian. 
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stations in the U.S. was used until July 1963. * 

CU) ADC also attempted to solve the problem of 
poor surveillance at low altitude and tested a ci ­
vilian observer system. Formal approval was given 
by USAF on 1 June 1950 to set up in the U.S. a Ground 
Observer Corps network of 26 filter centers and their 
associated observation posts. 

CU) Interceptor strength rose slowly alongside 
the growth of the radar net. In the U.S., ADC's 
force increased to 23 squadrons by mid-1950. AAC 
had four squadrons by that time. The aircraft in 
use were propellor-driven types and day jets mostly. 
There were also a few F-94A's, an early radar-equipped 
jet. Canada's first post-war interceptor squadron 
was formed in December 1948. A second squadron was 
added the next year. This made a total of 29 inter­
ceptor squadrons on the North American continent at 
the start of the Korean War. 

CU) Army antiaircraft forces were not signifi ­
cant in air defense before the Korean War. Until 
early 1950, there were no units assigned primarily 
to air defense in the continental U.S. And at that 
time the only AA units on site were at the Soo Locks 
and the Hanford AEC installation. In Alaska, the 
U.S. Army Alaska CUSARAL) had three gun battalions 
by mid-1950. 

CU) In the meantime, in the U.S. in 1948, USAF 
tried a means of pooling resources to increase the 
force available by placing the Tactical Air Command 
and ADC under a new command, the Continental Air 
Command. The latter eventually took over direction 
of the air defense effort. In 1949, ADC was reduced 

* CU) Until July 1963, there was a profusion of des­
ignations for radar sites in the CONUS. The sites 
were designated in accordance with the program un­
der which they were built, e.g., P for Permanent 
Program, M for Mobile, SM for Second-Phase Mobile, 
TM for Third-Phase Mobile, etc. All USAF CONUS 
stations were redesiganted "z" in July 1963 . 
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to record status and on 1 July 1950 it was abolished. 

AFTER KOREA - AIR DEFENSE BUILDUP 

(U) The start of the Korean War marked a sharp 
turning point in air defense buildup as it did mil­
itary preparedness in general. The Korean War fol­
lowed a long series of crises and threats to peace 
that included the Berlin Blockade and the Russian 
explosion of an atomic bomb. And then suddenly 
there was a hot war and the lid on preparedness 
came off. 

(U) On 27 June 1950, both the Continental Air 
Command and the Alaskan Air Command began 24-hour 
operations. Around-the-clock operation of the air 
defense system in the U.S. and Alaska dates from 
this time. ADC was re-established on 1 January 1951 
and opened at Colorado Springs, Colorado, on the 8th. 
A few months later, 21 Air National Guard fighter 
squadrons were federalized and assigned to ADC, 
doubling its interceptor strength. A second major 
radar program for ADC was approved by USAF in July 
1951. Given the name Mobile Program (because the 
idea at first was to deploy mobile radars), it pro­
vided for 44 radars to start with. 

(U) The Army formed the Army Antiaircraft Com­
mand (ARAACOM) on 1 July 1950 at the Pentagon un­
der Major General Willard W. Irvine. The following 
January, ARAACOM Headquarters moved to Colorado 
Springs. The Army com~and was assigned 23 gun 
battalions in April 1951 and increased in strength 
to 45 battalions by the end of the year, half of 
the increase (ten battalions) coming from the Na­
tional Guard. 

(U) In Canada, the Air Defence Group formed in 
1948 was redesignated the Air Defence Command on 1 
June 1951 and placed under then Air Vice Marshal 
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C.R. Dunlap. * By this time, the U.S. and Canada 
had worked out arrangements for a radar extension 
plan (later termed the Pinetree Plan) to build 33 
radar stations in Canada. Formal agreement was 
concluded with an exchange of notes on 1 August 
1951. The 33 stations were to stretch in a line 
across southern Canada and up the east coast. The 
U.S. was to finance 22, Canada 11. Manning and 
operation were also to be divided. The Northeast 
Air Command (see below) was to man nine of the 
stations in its area, USAF ADC was to man eight 
stations along the southern Canadian border, and 
RCAF ADC was to man the other 16 stations. To pro­
vide coverage until the Pine tree radars started 
operating, Canada set up a five-station temporary 
system. 

(U) RCAF ADC's interceptor force was brought 
to a total of six squadrons by the end of 1951. 
ADC's squadrons were equipped with Vampire, Mustang, 
or Sabre aircraft. 

(U) A final part of this emergency-inspired 
effort to get a defense in being was made in the 
area termed the Northeast, which included Newfound­
land, Labrador, Northeastern Canada, and Greenland. 
On 1 October 1950, the JCS established the U.S. 
Northeast Command at Pepperrell AFB, St. Johns, 
Newfoundland. Part of USNEC's mission was to de­
fend the U.S. from attack through the arctic re­
gions in the northeast area. Also, on 1 October, 
USAF established the Northeast Air Command at the 
same base, as the Air Force component of USNEC. 
M~or General Lyman P. Whitten was named commander 
of both organizations. 

(U) As noted above, NEAC's permanent radars 
were part of the Pinetree System, with the excep­
tion of three radars in Greenland. As in other 

* 	(U) Later to reach air marshal rank and to be­
come RCAF Chief of Staff and, in 1964, Deputy 
Commander-in-Chief of NORAD. 
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areas, while the Permanent net was being built, a 
temporary system was set up. This consisted of 
five stations, none of which became operational 
before early 1952. NEAC had no other air defense 
forces before 1952 when its first interceptor 
squadron arrived . 

........................[ 9 J----------------------~
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CHAPTER TWO 

MANNED BOMBER DEFENSE 
1951 - 1959 

DEVELOPMENT - AT A GLANCE 

(U) Manned bomber defense grew and improved 
nearly continuously from 1951 to a point in the 
late 1950's where there began a leveling off. Hav­
ing only a small force of World War II equipment 
in 1951, air defense had much room for expansion 
and improvement. Growth spread the defenses from 
around a few targets to cover the whole continent 
and there was continuous modernization. New weap­
ons replaced the old twice during these years. But 
the threat also changed during this period, going 
from the TU-4 propellor-driven bomber to jet bomb­
ers and the intercontinental ballistic missile. 
Space weapons were on the horizon. 

U(~ The great growth of the manned bomber de­
fense forces during the 1950's can be illustrated 
by a few comparisons. At the end of 1951, the forces 
on the North American continent assigned to air de­
fense consisted of 51 interceptor squadrons, 48 
antiaircraft gun battalions, and 65 radar stations. 
At the e~d of 1959, the regular forces amounted to 
67 interceptor squadrons (down from a peak of 86 
in 1957), 61 Nike Ajax/ Hercules missile battalions, 
two Bomarc A squadrons, three Skysweeper gun bat­
teries, and over 300 radar stations plus the DEW 
and Mid-Canada Lines and extensions. 

UVZ) Numbers by themselves mean little, of course. 
In comparison with the 1959 force, the 1951 force 
was in the horse and buggy days. For example, the 
interceptors in 1951 were mainly propel lor-driven 
planes or day jets. A few all-weather jets, F-89B 
or F-94A, were available. But the F-94's had no 
de-icing equipment. Interceptors carried fixed guns, 

DOWNGRADED AT 3 YEAR INTERVALS; 
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either .50 caliber machine guns or 20mm cannons. 
The antiaircraft weapons were 40mm, 90~~, and 
120mm guns. The radars were World War II types, 
almost entirely, clustered around only the most 
vital target areas. 

u~ At the end of 1959, over half of the in­
terceptor force were all-weather super-sonic jets. 
The others were advanced models of earlier all­
weather jets, such as the F-89J and F-86L. Inter­
ceptors were armed with rockets or missiles and 
over a third of the U.S. aircraft were capable of 
employing nuclear weapons. Every important area 
of the U.S. and Alaska was defended with Nike 
missiles. About one-third of the Nike force, the 
Hercules units, which were deployed widely, could 
carry nuclear warheads. The 300-plus radar stations 
included 184 prime land-based sites and 114 gap 
fillers in the U.S., Canada, and Alaska, plus ra­
dars in ships, planes, and towers off the U.S. 
coasts, providing coverage over and around the 
populated areas. The DEW Line with its extensions 
and sea barriers and the Mid-Canada Line provided 
early warning to the populated areas. 

GUIDING CONCEPTS 

(U) Two basic concepts guided U.S. and Cana­
dian air defense officials in planning and develop­
ing the manned bomber air defense system. One was 
the "polar-orientation" concept. This concept was 
that the defenses should face or be oriented north­
ward -- the direction from which an attack was con­
sidered most likely to come. This concept prevail­
ed right from the start of post-war air defense. 
Expansion of the system, therefore, was generally 
in a northerly direction. 

u~ The other concept was that there should be 
a progressively concentrated "defense in depth." 
According to this concept, an enemy should be at­
tacked as far out as possible initially and the 
pressure on him increased as he neared his objec­
tives by the employment of increasing numbers and 
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varieties of weapons (hence the "family of weapons" 
concept). This defense in depth concept can be 
seen in very early plans and was fully developed 
in USAF ADC's requirements plan for 1954 to 1960 
issued in mid-1953. ADC's requirements for long 
and medium range interceptors and long and short 
range missiles would, the ADC Vice Commander, 
Major General Frederic H. Smith, Jr., said , "enable 
us to carry the air battle far from the target 
areas and to subject the hostile forces to pro­
longed and decisive attrition." CONAD and NORAD 
adopted this concept. 

THE RADAR NET 

(U) In keeping with the above, the radar net 
developed in two ways -- growth and improvement 
of coverage over and around the target areas and 
extension northward from the target areas. The 
former is covered below under land-based systems 
and s e award extension and the latter under early 
warning. 

LAND-BASED SYSTEMS 

U0Q As shown in the first chapter, the foun­
dations were laid for the basic radar systems in 
the U.S., Canada, and Alaska by the start of 1951. 
These were the Permanent System of 75 stations in 
the U.S. and ten in Alaska, and the Pinetree Sys­
tem of 33 stations in Canada. In the U.S., ADC 
got its P-system stations operating by the end 
of 1952. Alaskan Air Command had phased over from 
its temporary stations to its permanent stations 
by early 1953, but it was about a year before all 
stations were operating fully. In 1954, also, all 
of the Northeast Air Command's permanent stations 
reached fully-operational status. The remaining 
stations in Canada started coming into operation 
by the end of 1952 and all but two had become fully 
operational by mid-1954 . 

...........................[ 12J........................ 
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UkeJ Thus, the basic radar system was operating 

in the U.S. by 1952, and in all other areas by 1954. 
But even before these systems were completed, the 
USAF and RCAF had given attention to extending cov­
erage and filling gaps both in area and altitude. 

U~ To beef up general coverage and protect 
SAC bases, in July 1951, a second major program, 
the Mobile Program, was approved by USAF. It first 
was for 44 radar stations. A year later, 35 more 
stations were added and in 1954 another 29. The 
total was not, however, the sum of these figures, 
for the program was revised many times. At the 
end of 1959, 69 stations under this program were 
planned for the U.S., 59 were operating. 

U~ A third land-based radar program for the 
U.S. was approved by USAF in January 1954. This 
provided radars for low altitude coverage, called 
Gap Filler radars. Initially, ADC proposed 323 
gap-filler stations but soon dropped its goal to 
235 sites. Many revisions followed, however, and 
at the end of 1959, 195 stations were programmed, 
108 operational. 

CU) Before the gap-filler system was operating, 
ADC expanded its Ground Observer Corps for low al­
titude surveillance. By 1954 , the GOC was operating 
in every state of the nation. The high-water mark 
of the GOC was reached in December 1956 when over 
18,000 posts were organized. The GOC was discon­
tinued on 31 January 1959. It was no longer needed 
by this time because of better radar coverage and 
increased capability of the threat. 

U~ In the meantime, additions were also be­
ing made to the systems outside the continental 
U.S. To plug gaps in the Alaskan net of ten stations , 
eight more radars were programmed by 1953. NEAC 
got approval in 1955 to add six gap fillers to its 
system. Two of Canada's original stations were 
removed by 1959 but three others were added as 
part of the USAF ADC Mobile Program, making a to­
tal of 34 stations (including those in the NEAC 
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area). Agreement had been reached by the two gov­
ernments in June 1955 to build these Mobile Pro­
gram stations. 

U~ Agreement for a much more extensive pro­
gram that was to be jointly financed was reached 
in 1959. This program, termed Continental Air De­
fense Integration, North (CADIN), was to provide 
seven prime radars, 45 gap-fillers, a SAGE CC/DC, 
and two Bomarc squadrons. It was also planned to 
tie the Pinetree radars into the SAGE system. None 
of the CADIN radars was operational by the end of 
1959. 

Uon By 1958, improved radar was programmed 
for n~arly every element of the surveillance sys­
tem on the continent. This included the land-based 
prime stations, gap-fillers, the DEW Line, and the 
seaward extension radars. The radars that had been 
installed in the early 1950's at the land-based 
prime sites, mostly FPS-3's and CPS-6B's, were highly 
vulnerable to ECM and inadequate by the late 1950's 
against high-speed, very-high altitude targets. 
One program underway was to modify radars to, or 
replace them with, FPS-20's which had much greater 
range and altitude. Eighty-six FPS-20's were op­
erating by the end of 1959. 

0~) But also in 1958, USAF approved a program 
to replace nearly all existing radars with new fre­
quency diversity (FD) radars of various types. These 
had even greater range and altitude and anti-jamming 
features. The FD program soon became unstable, how­
ever, due to budget cuts and technical problems and 
many revisions were being made. The program was 
still shifting at the end of 1959 and none of these 
new FD radars were operational. Improved radars 
for the gap-filler system, the DEW Line, and other 
systems were also in a state of flux at the end of 
1959. 

SEAWARD EXTENSION 

~......................--[ 14JI--------..............
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(U) During these years, ADC was also extend­

ing the contiguous land-based coverage out to sea 
off both coasts. Radar was put on every conceiv­
able platform -- ships , planes, blimps, and towers. 

0un Navy picket ships were the first to carry 
surveillance out to sea. In 1950, following an air 
defense request for ten stations, the Navy was able 
to provide the emergency use of two ships off the 
East Coast. As the Navy's capability increased, so 
did its support. It placed one picket ship on duty 
full time off the East Coast in September 1952. The 
next year, it agreed to provide picket ships and 
blimps. By July 1955, five picket ship stations 
were manned off the Atlantic Coast and one station 
off the Pacific Coast. Five off each coast were 
manned at the end of 1959. 

u~ The second radar platforms used were Lock­
heed Super Constellations, designated RC-121's. An 
RC-121 airborne early warning and control station 
was manned off the Pacific Coast in August 1954 and 
off the Atlantic Coast in September 1955. Three 
eastern and four western stations were manned by the 
end of 1959. A Navy blimp early warning squadron, 
ZW-l, began manning one East Coast station on 1 July 
1957. This was the extent of blimp operations. 

u~ Texas Tower radar platforms were suggested 
by the Lincoln Laboratory of M.I.T. in 1952. USAF 
approved five towers but later cut the total to 
three. The first one was placed on Georges Shoal 
off Cape Cod and began operating in May 1956. Two 
other towers were operating by end-1959. 

EARLY WARNING 

U~) In 1954, the U.S. and Canada approved the 
building of a distant early warning line in the far 
north. Early the next year, the JCS approved two 
segments of the line -- the land-based portion and 
a western sea extension. The land route was to run 

........................--[ 17J--------................... 
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from Cape Dyer, Baffin Island, generally within 
about two degrees of the 69th parallel, to Cape 
Lisburne, Alaska. The sea extension was to run 
from Kodiak Island to Hawaii. The latter was 
changed before it became operational to run from 
Umnak in the Aleutians to Midway Island. Six land­
based radars were to extend coverage from the last 
Alaskan radar at Naknek out to Umnak. Two eastern 
extension routes were approved by the JCS in 1956. 
One was to run from Cape Farewell, Greenland, to 
the Azores; the other, termed the G-I-UK Line, was 
to cross Greenland, then to Iceland, and then on 
to the UK. A four-station surveillance line was 
planned to cross Greenland. 

lJ (;n Meanwhile, in 1954, Canada decided to build 
another early warning line at about the 55th par­
allel. This Mid-Canada Line (MCL) had been recom­
mended the previous year by the joint U.S. - Canada 
Military Study Group. The line was to run from 
Hopedale, Labrador, to Dawson Creek, British Colum­
bia. The first MCL stations began limited opera­
tions in May 1957. The line was declared fully op­
erational on 1 January 1958. 

U(,5) By 15 July 1957, the DEW Line (Cape Dyer 
to Cape Lisburne) was declared technically ready. 
But many months were required to bring the perform­
ance of the line to required standards. Limited 
operations on the first eastern sea extension, which 
ran from the Navy base at Argentia, Newfoundland, 
to the Azores, began on 1 July 1956. A fully oper­
ational barrier was established one year later be­
tween these points. The Pacific Barrier became 
fully operational on 1 July 1958. It ran from Kodiak 
Island to Midway until March 1959 when the six Aleu­
tian radars became operational. The northern ter­
minal of the sea barrier was then moved to Umnak. 
Both the Atlantic and Pacific barriers were manned 
by Navy DER's and AEW aircraft. 

THE WEAPONS 
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INTERCEPTORS 

u ~ Until 1953, the interceptor forces were 
equipped mainly with piston-engine planes and day 
jets. The U.S. forces began to get radar-equipped 
F-94A's in 1950 and the first truly all-weather jet 
aircraft, the F-89B, in 1951. Less than half of 
the total squadrons had F-94's or F-89's at the end 
of 1952. Modernization and a great increase in 
effectiveness came in 1953 and 1954 with the con­
version to improved all-weather jet interceptors 
armed with rockets. USAF ADC got F-86D's, F-94C's, 
and F-89D's armed with 2.75" rockets. AAC's inter­
ceptor force converted to F-89D's by the end of 
1954 and RCAF ADC had nine squadrons of CF-IOO's 
by the latter date. 

U)$) A new round of conversions for the U.S. 
forces began in 1956. Of greatest significance was 
the arrival in ADC of the long-awaited F-I02A, the 
first of the supersonic "century-series" aircraft. 
Besides its other advantages, the F-I02A was armed 
with the Falcon air-to-air guided missile. A Falcon­
armed modification of the F-89 was also placed in 
ADC in limited numbers. And at the very end of 
1956, still another advance in armament -- to nu­
clear-armed missiles -- was achieved with the ar­
rival of the MB-l-carrying F-89J's. 

u($) F-I02A' sand F-89J' s went to the Alaskan 
Air Command and to the U.S. squadrons in the North­
east Air Command the following year. The RCAF had 
planned to replace its CF-IOO's with the super-sonic 
CF-I05, but in 1959 the latter was cancelled. 

U~) USAF ADC got three other new aircraft in 
the next two years. First, in January 1958, it 
began the receipt of four squadrons of F-I04's 
(removed in 1960 because they could not operate 
with SAGE). A year later, F-IOIB's began to ar­
rive and the following May, the first F-I06A's ar­
rived. The F-89J was the only nuclear-armed air­
craft until the ME-I-armed F-IOIB arrived, a period 
of two years. The F-I06A could also carry the MB-l . 
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lJ($) In numbers of squadrons, the NORAD inter­

ceptor force reached a peak figure of 86 in late 
1957. The force had dropped to 67 squadrons by 
the end of 1959. 

GUNS AND MISSILES 

u~ By the end of 1954, the Army Antiaircraft 
Command had reached its original goal of 66 battal­
ions. There were also four gun battalions in Alaska 
and one gun battalion at Thule, Greenland, by this 
time. The first Nike Ajax missile arrived in late 
1953 and by September 1955, Aj ax batteries out­
numbered gun batteries in the U.S. Sixty-one Nike 
battalions was the goal. This was met by mid-1957 
(244 fire units on site). Gun units for all prac­
tical purposes had been eliminated. 

LJ(Z) A great improvement began in 1958 with the 
start of conversion of all regular Army units to 
Nike Hercules. This missile could carry nuclear 
warheads and had much greater range, speed, and 
altitude than Ajax. The first Hercules battery 
became operational in the U.S. in mid-1958. One 
Hercules battery became operational at Thule by the 
end of that year and eight batteries were operational 
in Alaska by mid-1959. In the U.S., over a third 
of the total force had Hercules by the end of 1959. 

(U) The Air Force's Bomarc missile first be­
came operational in 1959. In September, the first 
missile squadron (at McGuire AFB, N.J.) became op­
erational with IM-99A's. A second squadron was 
ready by year's end. 

COMMAND AND CONTROL 

SAGE 

(U) By mid-1951, USAF ADC had established an 
organization of 11 air divisions and three defense 
forces. As its system grew beyond the 75 stations 
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of the P-system and its fighter forces increased, 
ADC decided it needed five more divisions for a 
proper span of control. 

(U) In the meantime, work was going on to de­
velop a system to automatize the ground control 
functions. It had been recognized very early that 
the manual system of observing, telling and plotting 
was inadequate. In mid-1950, the Continental Air 
Command had proposed to USAF a development program 
for an automatic system. USAF agreed and a number 
of agencies worked on the problem. The Lincoln 
Laboratory of M.I.T. developed the system adopted 
by the Air Force in April 1953 , known first as the 
Lincoln Transition System and later as the Semi­
Automatic Ground Environment (SAGE) System. 

(U) Under SAGE, not as many divisions would be 
needed as ADC had thought necessary before. But 
because SAGE was still some time off, ADC decided 
to build up to its planned 16 divisions and then 
reduce gradually to seven divisions which was the 
number thought needed under SAGE. The increase to 
16 divisions was accomplished by October 1955. 

lJ <.J;n The first SAGE sector, New York, became 
operational on 26 June 1958; the first SAGE region/ 
division, the 26th at Syracuse, New York, became 
operational on 1 January 1959. In order to provide 
for SAGE, ADC and NORAD / CONAD began a reorganization 
of their structures within the U.S. at mid-1958. 
Boundaries had to be realigned, regions/divisions 
discontinued, and new SAGE regions/divisions and 
sectors established or designated. As planned, 
ADC reduced its structure from 16 divisions to 
seven divisions by July 1960. Its defense forces 
were discontinued. NORAD/CONAD established seven 
regions in the U.S. by that time by eliminating 
its geographically-designated regions and redes­
ignating seven of its divisions as regions. The 
U.S. Army Air Defense Command (the new designation 
for ARAACOM as of 21 March 1957) replaced its 
three geographically-designated commands with five 
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regional commands in 1955 and 1956 . 

W0n The CADIN pro g r am, mentioned earlier , pro­
vided for SAGE in Canada. One SAGE sector was to 
be located in Canada and others extended into Canada. 
The SAGE sector, Ot tawa, wit h headquarters at North 
Bay, OJtario,was to b e hardened and serve also as 
the combat center for the Northern NORAD Region 
Headquarters. 

COMBAT OPERATIONS CENTER 

(U) From 1951 to 1954, ADC operated from a tiny , 
crude combat operations cent er it installed in one 
of its office buildings at Ent AFB by combining one 
room, a latrine with the plumb i ng removed, and part 
of the hallway. The first nation-wide air defense 
exercise, Sign Post, in Ju ly 1952 , convinced ADC 
that it was impossible to monitor and supervise the 
air battle from such small quarters. Before the end 
of 1952, ADC had gotten authorization and funds from 
USAF to build a completely new COCo 

(U) During late 1952 and early 1953, the func­
tions and design for the new COC were developed on 
the basis of current and f or eseen requirements to 
meet ADC's mission of defend i ng the U.S. against air 
attack. To house the new COC, b uilt in an amphi­
theater arrangement, a blockhouse-type structure was 
erected next to the headquarters office buildings. 
On 15 May 1954, ope ration began in the new center. 

~ With the air def ense system enlarging rap­
idly, the threat increas i ng , the new areas of Alaska 
and the Northeast comi ng under the center in Colora­
do Springs (see Chapter Four ), it was not long be­
fore this cae was considered inadequate. Much more 
data had to be processed a n d d isplayed much faster 
and the center had to be mad~ safer from attack. 
General Earle E. Partridge said that his COC was of 
such light construction and so exposed that "a man 
with a bazooka passing in a car could put the estab­
lishment out of commission. " 
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tJ (Z) Early in 1956, at the direct ion of General 

Partridge, then CONAD/ADC commander, the combined 
headquarters staff prepared a construction require­
ment for a new, underground COCo In September 1956, 
ADC sent a preliminary requirement to USAF for an 
underground CONAD/ADC COC for the 1960-1967 time 
period. This was followed in 1957 and 1958 by the 
development and submission of requirements by CONAD 
and then NORAD to USAF and the JCS for an under­
ground COCo 

LJ (..S1 Great impetus was given to the new COC 
project by the decision in early 1958 by DOD for the 
Air Force to establish a Ballistic Missile Early 
Warning System. The BMEWS would require a central 
computer and display facility. NOR\D urged inte­
gration of this facility with the new COC to be 
built underground in the Colorado Springs area. In 
the background too was consideration of assigning 
a space detection system to NORAD. After months 
of study, the Corps of Engineers selected a site 
in Cheyenne Mountain south of Colorado Springs. On 
18 March 1959, the JCS approved the location. USAF 
was made responsible for the COC project in collab­
oration with NORAD. In the meantime, it was decided 
to install an interim BMEWS facility within the ex­
isting COC at Ent AFB. 

UfC) Work on developing the new COC was hal ted, 
however, by USAF in November 1959 pending a complete 
review. 

MANNED BOMBER DEFENSE 

PROGRAM CHANGES 


UfC) As has been shown, during the 1950' s, there 
had been an almost continuous expansion and improve­
ment of the manned bomber defense system. But by 
1959, a shifting emphasis from the manned bomber to 
the ballistic missile threat, budget limitations, 
and a matching of funds against changing priorities 
slowed expansion and improvement in terms of what 
had been planned. In 1959 and early 1960, numerous 
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changes were made in the programs. Mainly, these 
changes cut back or cut out new air defense equip­
ment to be used against the manned bomber. 

U~ First off, in June 1959, the Secretary of 
Defense issued the Continental Air Defense Program 
(CADP), establishing objectives for continental 
U.S. air defense. The CADP levels were far below 
what had been asked by NORAD in its objectives plan 
for 1959-1963, issued in December 1958, and consid­
erably below what had been programmed by the serv­
ices. The major CADP levels were these: 44 inter­
ceptor squadrons by FY 1963, 16 Bomarc squadrons 
(29 were programmed at the time), and 139 Nike Her­
cules batteries. 

Uj)() Other reductions followed. By the end of 
1959, USAF cancelled the F-I08 long-range interceptor 
with which NORAD had planned to equip 20 squadrons, 
deferred all action on the new hardened COC, can­
celled improvements to DEW Line radars, cancelled 
the requirement for an advanced AEW&c aircraft, and 
eliminated gap fillers from the Alaskan program. 
The Navy deferred modernization of its AEW barrier 
aircraft and announced withdrawal of its picket 
ships from the barriers in early 1960. 

LJ~ 1960 brought more cuts. The major items: 
Bomarc was reduced to eight squadrons in the U.S., 
USAF interceptor squadrons were to be cut to 42 by 
the end of 1964, the SAGE super combat center pro­
gram was cancelled, SAGE integration equipment for 
AEW&C aircraft (ALRI) was limited to 35 aircraft, 
and the frequency diversity and gap filler radar 
programs were reduced. 
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CHAPTER THREE 

INTEGRATION 	 OF THE AIR DEFENSE 
EFFORT 

INTEGRATION PRIOR TO CONAD 

~ To bring the whole picture of air defense 
development together, it is necessary at this point 
to turn to an examination of command arrangements. 
As the air defense forces proliferated and became 
more advanced and the offensive weapons of the en­
emy improved, the need for more far-reaching and 
extensive integration of the air defense forces in­
creased. At the end of World War II, the problem 
was largely academic because there were hardly any 
forces to worry about. What integrating that was 
necessary was carried Jut by the AAF ADC. 

(U) When the Air Force became a separate serv­
ice it was given the mission of air defense. The 
Key West Agreement, which resulted from a confer­
ence between the Secretary of Defense and the Joint 
Chiefs of Staff in the spring of 1948, assigned the 
USAF the mission of providing air defense in accord­
ance with policies and procedures of the JCS. Air 
defense, thereby, became a unilateral Air Force re­
sponsibility; however, the Army and Navy were as­
signed air defense roles as collateral functions. 

(U) Air Force officials recognized that the 
resources of all the services would be required to 
defend the nation against air attack. It would be 
necessary to employ Army antiaircraft weapons and 
Navy fighter aircraft and radars. The Key West 
Agreement provided that t h e Army and Navy would 
furnish these resources in k eep i ng with JCS pol­
icies. But no JCS policies were issued, so ADC had 
to rely on inter-service agreements for the employ­
ment of other service forces. So employment and 
integration of forces was achieved through means 
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of bilateral agreements, i.e., Air Force-Navy, Air 
Force-Army, ADC-other USAF command, ADC-Navy com­
mand, etc. 

(U) Of importance was the creation on 1 July 
1950 of the Army Antiaircraft Command and the 
agreement completed a month later between the Army 
and Air Force setting up arrangements for employ­
ment of AA in air defense. This agreement provided 
that the Air Force air defense commander could es­
tablish the states of alert and the basic rules of 
engagement. And it stipulated that operational con­
trol, insofar as engagement and disengagement was 
concerned, was to be exercised directly by the air 
defense commander. 

COMMAND ARRANGEMENTS FOR AIR 
DEFENSE CONSIDERED 

(U) In the meantime, establishment of a unified 
organization for air defense in the U.S. was being 
considered in Washington. In late 1946, the War 
Department drew up a plan for a joint command. There 
was considerable difference of opinion, however, and 
the plan was shelved. In 1948, the Air Force con­
sidered establishment of the Air Defense Command as 
a specified command of the JCS. But there was much 
opposition from within the Air Force and from ADC 
to this. 

(U) The next serious consideration of reorgan­
ization came in 1950 when USAF prepared a plan for 
a unified air defense command. By this time, the 
original ADC had been abolished and the mission 
taken over by the Continental Air Command (ConAC). 
The latter opposed the USAF plan and proposed a 
specified command instead. USAF sent the unified 
command plan to the JCS anyway, but no action was 
taken. ConAC then recommended that a separate air 
defense command be set up because of the growth of 
air defense. USAF agreed and, on 1 January 1951, 
re-established ADC. 










































































































