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on 49 MA-1s destined for F-106 installa?ion, as well as additional

loop tests for the remaining 61 systems, This was as far as the Air

Force was willing to go in granting test waivers for the 49 systexs.le
The scheduled 6 May meeting occurred one day late and resulted in

a decision to have Hughes prepare an outline of its proposed acceptaﬁce

procedure for Air Force review, If accepted, the Hughes method was to

apply to all systems except the first. Thus, the initisl L9 MA-1s

(starting with the second system) would have to meet full scale system

accentance tests,
Although Hughes and Convair were able to prepare a joimt plan

for MA-1 acceptance and submit i% almost immediately, revisions appeared

to be necessary. The 4ir Force asked both- firms to make a number of

chanres to the prorram and resubrit the entire docyment 30 days after

its receipt., First of all, the Air Torce wanted Hupghes and Convair

to stipulate that all systems designated for the F-106A would be

"system tested" by Hughes until approximatelv November 1958, after

which such tests were "to continue on a sample basis of six systems

per month" at the Hughes K1 Segundo plant. Next, system tests at

Palmdale were required for the second ASQ-25 as "3 proof of design

test prior to acceptance by the Air Force." Subsequent versions of

the system were to be subjected to full scale tests at El Segundo,

Until Hughes was ready for that step, Convair was to bench test all

systems before installation in 7-1062 aircraft., In addition, system
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integrity was to be maintained at all times at Palmdale, both con-
tractors were to incorporate changes emerging from the flight test
crograr "in a minimum tire," and the accertance procedures themselves

were fc be reviewed every 9" days during the early stages of the
13

LI

rrosram,

“ith these complex rrocedures established, the Air Force began
tc orerare for the start of the armarent developrment rroject at
‘eiloman, 3y June 1958, the first two aircraft destined for the
rrogram had already been delayed by a nurber of Mi-1 protblems,
~Tter arrival at Yolloman, they were to be used to prove the capacity
of the aircraft and the ¥A-1 to fire the MR-l atomic warhead rocket.
By mii-dfuly, a contractor F-10n6é had successfully demonstrated that
it eonld launch the 1®_1 under Lue mosi ¢ritical conditions.

Things were still not going sroothly in California. Components
for the “'‘A-1 were in s'iort surely and "urhes and Convair had to
canrivalize parts from other svstems to satisfy the needs of the
sretens being installed in aircraft. Parts for the commnication
and navi~ation elermerts of the svsien were esvecially critical, By
Tid-lurust the nroble= had heen reduced to the point where delivery
schadules ccull he et ‘ut sufficient shrares were still nct exrected

14
nwtil the end of ‘he vear,

it
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The two F-1n6is destined for the armanent development program
were Tinally flown to Holloman on 21 August 1958, The pro’ect was
delayed by the failure of communication and navigation compohents
and.the fact thst "consistent satisfactory Setioning of the fire
comtrel syster ad not been achieved." Still, dry runs were made
in Serterber, with rood results, and "RB-1 firinc was then schedulad
or early Cctohrer, By this time ARDC had also created a srecial
Caterery I Test Force (with suprort from ADC) st Sdwards Air Force
“=se, Talifornia (crovided with five 7-1"62s) for "funectional
develarment and evaluatéon" of the weapon system, esrecially where

1€ -

*he Ti=l was involved,

By (ctober three aireraft wers involved in the .AD oroiect,

o

The first successful ~issiens were flown on i Cctober with the test

ireraft suceessfully comnleting 19 nasses against a B-57 target,
achieving lock=-on in hot shiort and lone range search, Within a
weex the initial live firi-- >¢ an !R-l was attempted, but the
launchine did not come of7, After additional dry runs, essentially
to Insure the canacity of the fire control system, the first "live
—otored T -1 rockets" were launched at an F-100 target on L December
vaen firdine eccurred a® “ach 1.7 and 1.9% and altitudes of 30,000
and 25,7°"N feet, 2y 12 December, *R-1 separations at ™ach ? and

-
:
'

'
s

»00 Teel had been demonstrated. At this roint, the Category 11
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effort at Edwards had achieveg 12 successful missions with a total
of some 150 hours of flight.l

By early 1958 the Air Force was alsoc considering ways to improve
the basic capacitv of the MA-1 syster. An alternate ranging technique
to enhance the ability of the system to operate in the face of counter-
measures was but one of the items under review. Attention centered
first on the possibility of installing PACOR (Passive Detection and
Ranging Correlation) equipment to obtain range data on a target when
such was denied to the existing radar by heavy vsrrage or repeater
Jamming, Used with the Home-on-Jam device already integrated with
the system, PACCR promised to provide the A=l the ability to launch
the entire fanily of Falcon missiles. In addition, the F-106 project
office asked Convair to consider the possibility of installing
infrared search and tracking devices,requipment to permit long range
detection, the installation of Time Division Data Link to enhance
the performance of the weapon system with the ground enviromment,
and counter-countermeasures improvements for incorporation beginning
with the 23rd YA-1 systerm in production.l7

During the next six months the “A-1 and its associated missiles
(the ¥B-1 and later the GAR-3) continued to be subjected to flight

evaluations at Holloman (in the AAD effort) while system evaluations

continued at Edwards. A number of special problems appeared and
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received concerted attention. One of these was the growing concern

for the‘efficiency of the steering dot display designed for the Mi-1.
Barly in February, all parties--Air Force and contractor--ret to
discuss the matter. Tests thus far had revealed that the dot display
produced large errors in azimuth and elevation and the group decided
to evaluate these areas in the Holloman endeavor. 1In addition, they
asked the Category II Test Farce to demonstrate the dot display during
the snake and intercept modes and campare the MA-1 doi wi@h the display
dot incorporated in the MG-17 system of the F-1024.

The flirht evaluations were conducted and on 2l February the sare
group met at Air Defense Command headquarters (Ent Air Force Base,
Colorado) to review the results. “hile the airborne trials had re-
vealed some advantages in the use of the NMG-10 dot, the group decided
that the change would not be of sufficient import and decided not to
change the display. The decisioﬁ not to make any changes in the display
was also influenced by the improvement in elevation and azimuth in-
dications to be achieved when an improved digital computer (the B
model) was later added to the system.18

Another area which received attention was the “A-1 nilot assist
mode. Early in January 1959 the Air Force halted acceptance of the
equipment which performed this function until a snecial WADC team

could evaluate it in a series of flirhts, The flirhts were quickly
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acfomplished and revealed that the nilot assist mode was essential'y
sound, although “urhes had to make two relatively minor chanses to
insure comriete accestabilitv., In Aoril Air Force pilots successfully
deronstrated the rilot assist equipment in the MA-l automatic attack

]
and navigation modes.l}

The decision to aopoint the F-106 with the AR-3A as a successor
to the 1iR-3 created a special problem. The Air Force had approved
the improved GAR-3 under the suppositicn that only field level modi-
ions Lo the aireraft and the MA=1 would be required. Early in
January, however, further analysis of the installation procedure
revealed that "relatively extensive aireraft wirine changes" would
te reguired by the contractor or at an Air~Force depot. As a result,
incorporation of the capacity for 34R-34 firine before Novenber 1950
was preblematical unless the Air Force was willing to permit extensive
evertime at Convair. Given the overtime authorization, the contractor
felt he could provide the chances br August 1959,

The problem was reviewed at a meetinc held in Dayton on 17 February.
Here, all parties arreed to introducs the wiring changes in the 110th
aircraft, available in November 1990, Aircraft produced before that
time would have the changes made at a denot or as part of an already
established Inspection and Repair As Necessary (IRAN) project scheduled
for May and June 1960. The group also decided %o look imo the possi-

bility of adiing the minimm provisions for the GAR-34 beginning with
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&

the 70th aircraft, destined for fabrication in August 1959. Convair
and Yughes agreed to study this procedure and report their findings
in March.

- The contractor analysis was reviewed om 10 March. While the
firms informed the Air Force that it was possible to make the minimum
changes (which omitted counter-countermeasures features, équipment
for live missile tests and ignitor safety, and devices to permit
compatibility with the 3AR-LA) in the 70th aircraft, a mumber of
disadvantages also had to be considered. Principally, the GAR-3A
would have to be rodified to remove the ignitor safety device. This
would increase rroduction costs and further retard the production
schedule, "While no final decision was na&e, plans for incerporation
2f the wirins changesﬁin the 110th aircraft were approved and became
final later in Narch.é‘

Ry this time, the possibility of adding an infrared search and
trackin:g set to the “A-1 was gaining suprort. Air Force headquarters
" looked with favor on the rroposal but the project office was not
ready to approve rroduction until "the detection capability of the
long wave length cell" was demonstrated. Toward this end, Convair
arreed to dispatch to "glin a prototyre search only infrared set for

tests concurrently with an evaluation of the infrared guided GAR-hA

missile., This effort began in June and by July results had been very
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enccuraging., Test officials felt that with additional development

the sight could rrovide the added search ard detection festures
21
required for the ¥A-1,

- -

Tre t:iT and Category II effcrts were both conecluded in May.

“ach had run into some rrotlems, especially with the operation of

¥

the TA-1, snd had scored sore important gains, The Holloman endeaver

. - .~
ag slcwel early in 1957 hy dif

o)

-y

&

iculties with the YA-1, the need for
sireraft encine cnances and reriodic insmections, work on ejection
se3tg, ant a mwrer o otner Taclers,  StilY, by mid-February two
mere successful live [T-1 firincs had occurved and, on 18 Tebruary,

=

-

: irst snccessful launc’ of an (=-1 at a tarcet aoproaching head
on at 11,000 feet was completed cn the twelfth *W-1 test out of 1R
rlanved for the entire rpoersr, Canenrrer tiv, tir ¥
decided to cancel further work on the 4D inch radar dish for *he YA=1,
Crn 19 March the AT staff reviewed the results of the MB-1
launches to that tine--211 had been in “he manual firing mode--and
rencunced then satis nctery, Cnly a few chetes rermained but bad
weather and a deart.. of surport at Volleo-an delayved comnletion until
“ave Iy the erd of the ronth manual 7 -1 launches had ceased and
marual firing of the "AR-3 had bepun, The first attempt at an auto-
matic ¥R=1 lannch had been made bub failed ‘ecaice of imnrover release

rechanism coreratior,
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Automatic ¥B-1 and manual GAR-3 firine tests did not begin to
show good results until June and July., In mid-June, one of two GA®-1s
fired at a OF-B0 target hit the mark. !otable improverent arpearad
later in the month and on inte July, but by this time the GAR-2 it-
self was in trouble.

Hughes had been test firing the latest lot of 34R-3 missiles
since 22 June and had not been able to score a hit in four attempts,

In July a special flight test was established at Holloman to find

the cause of the problem, at the same time, while Hughes was examining
the missiles at its laboratory on a 2L hour basis. Finally, both
efforts indicated that the missile deficiencies were caused by
failures of the hydraulic bypass valve and a breakdown on the

filament transformer "on the rance *rack cbasis."22

Category II tests had berun to show a definite swing to the better
by April, Improved supply procedures and the creation of a closer
working relationship between Tdwards and Holloman played an important
part in this event. By the beginninc of ¥ay the Lir Force was planning
for additional Category II {iring and the Category IIT effort to begin
under ADC auspicies at McGuire Air Force Base (using facilities at

*
MaeDill and Tyndall Air Force Bases » Florida for support) in June.

# The lack of range facilities at ©dwards and the "non-tactical
environment" at other ARDC ba=es were major considerations in this
decision.

\
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3y this tire, the Air Force and contrzetors had also agreed to
make a nwber of changes to the “A-1 systers to be used at ¥cluire,
Included in the lot were provisions to cub audic, radiated and
corducted radic noise; imnreve the ceoling caracityy reduce instrument
landire system-ultra high frequency interference; improve transmission

reliatility; and add an on-o®f switch for separate "A-1 rround rain-
22
tenance opveraticn.
Jork on the 1:3-3 and the infrared sight for the A<l continued

through the riddle months of 1090, Ty

a4}

solution to the GAR-3 problem
was found before the sumrer was aver. 1In “uly the Air Torce had
decided that exhaust gas from the Mark ¢ rower sunnly had leaked

inte the G'R-3 urbilical area and caused the firing problem. The

s 0

addition of a power suprlyv exhaust gas seal did the trick.

By August the ivion infrared sirht had been able to detect a
2-47 at a range of from 12 tc 1l riles, but this still fell short of
the 20 mile cbjective, 25 a result, the Air Force agreed to run a
series of roof top tests of the Fughes sirht which had originally
bsen developed for the AN/AS3-1f fire control system, Roof tests of

both sights had been completed by late Sertember. Although both

e

devices met the sreci cation, the Air Force was still not sure of
the valve of an infrared sicht and decided to crepare for another
round of *ects, this time in an F-3né, The "arhes sirht was ear~

rmarked for this endeavor sinee installation =7 that company's sicht
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would be relatively simple, the cost would be small, and the evaluatior
could be conducted along with other articles being investigated by
Hughes in the aircraft.gh

In the AAD effort, manual 3AR-3 firing tests ended on 21 August.
with the last miscile launched at Folloman destroying another F-80,
Test officials then began to install the automatic flight control
system in the test aireraft for full scale automatic firing evalu-
ations. The initial automatic !B-1 launch was conducted early in
during the snap-up maneuver. At this point, a team of WADC pilots
were at Palmdale for a complete evaluation of the MA-l,

Additional "B-1 launches in October highlighted the fact that
‘additional lock-~on ranges would be useful for continued successful
interception. The WADC tests at Palmdale were completed by mid-Cctober
and the test pilots judged the svster satisfactorv. They asked for a
nurber of minor changes which Yughes had ready for installation in
croduction units. %ocd launch results were experienced through the
remainder of Cctober and intc Yovermber when the GAR-3 and the IR-1
were fired in the automatic rodes by one aircraft in the same dav.
However, flirht conmtrol system nroblems were now gettinc out of hand
and, until they could be solved, further tests at Yolloman were

susrended,
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The WADC Yeapons Guidance Laboratory then began to evaluats the
¥A-1 in the enviromment of electronic countermeasures dispatched from
a specially equipped KC-135. By the end of 1959 the ECM exercise had
teen resured, The armament evaluation, however, was still suffering
from flicht control system problems. Of the 15 attempts made (until
the range was closed on 18 December) only two were successful with
the flight control system engazed, Steering dot problems, target
aborts, and other factors were involved in this rather dismal showing.
Still, by the end of the year, two of the AAD aircraft had been modified
tc fire the GAR-3A and the GAR-LA and two had been altered to provéde .
- for the ability to launch either the rFalcon missiles or the MB-l.E—
After a slow but generally satisfactory start, the Category III
ém ran into a major rroblem in November. The communication and
navigation elements of +he weapon syster bepan to fail at such a rate
that by the perinning of Decermber the Caterory III Test Force had
issued an emergency "msatisfactory Report (™) on the system, The
rreblem centered on the low reliability of the power supnly and the
“1ltra ¥ich Frequency communication receiver-transmitter. After re-
viewinr the rroblem, the Air Torce and centractors agreed to have
Hurhes submit a mumber of equirment change provosals designed to
cerrect the Aifficwlties, One was for a switch to pemit voice
reception over the data link "tra Hich Prequency receiver and a

gecond to rerrit the Tnstrument landine Systa receiver to be rlaced

SECREY
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"or. the aircraft essential busses to provide voice recertion on VHF

LY

when ¥£-1 rower was lost." Ancther vprorosal was to enable the auto-
matic direction finding device to overate frorm the landing system
receiver and last, the TACAN unit was to be changed to permit its
use with power frorm the aircraft primarv busses.

Convair was not exernted fron taking cerrective action. They

were charged with the task of irvestigating the feasibility of in-

e

stalling a new radic reesiver-transnitter (the AY/ARC-2L), submitting

the eguirment charfe ororosals necessary to suoport those nrepared
- "mirhes, and examinins the aircraf buss load to determine Just
what cowld or conld net be added to it.

2 17 December many of the required rroposals were in the nill

and “he e~riracters were bhusy ascemhlis

2 *he kits n-cessary to nodify
“he a‘rera’t at Tchuire. ‘Yowever, as the vear ended, Convair found

&

that the diraction “indine unit could not be used with the landing

sveter comronant, The entire »roblem was discussed in detail by

al} r©.rties on £ Janvary. is a result of this conference, Hughes

was charced with the task o” isclatin~ the communications and

navication elerments from the rower system when failures occurred

and placing TACAN on aircraft primary electrical power on an alternate

basis. 111 these chanpes were schedvled for incornroration in the test

aircraft by Fegruary 1960, Cne month later, actual firing at Tyndall
2

was to tverin,
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The work and the difficulties of 1959 began to bear results
in acceptable weapon system rerforrance during 1960, Hughes!' in-
frared sight was installed in an F-176p, 3y 19 Yarch after 21 flights
comprising 93 passes, the effectiveness of the sight had been proved,
In June the infrared sight was ineluded in a proposal to the Pentagon
for a large number of improverents designed to enhance the capacity
of the F-106 to detect targets at longer ranges and operate in the
face of ccuntermeasures. Besides the infrared sight, the packace
proposal included an ECM ;Ld, e use of parametric amplifiers and
multiple antennas, a new data link anterna, and the employment of
angle chaff, silent lobing, and rulse-tg-rulse frequency shift
techniques. 3By mid-year expectations were high for an early approval
of the entire proposai.

Automatic firing of the MB-1 at Hollomar (in the AsD project)
had ended in February and by June GAR-3: and GAR-UA tests were under-
way with completion of the %olloman affair less than 90 days away.

By this time, the Category IIT effort was also showing definite
improvement and communication and navigation problems had been reduced
to the point of relative unimportance., Firing at Tyndall began in

February and during that month and March the rermaining aircrat't at

McGuire successfully participated in two air defense exercises. On
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1 Jure the squadron {officially the 339th Firhter-Intercertor Sgquadron
was placed on an alert status and later in the month passed through the
rigors of an ADC readiness inspection with fiying colors.

A demonstration of the efficacy of the 7£R-32 problem solution as
well as develorment of an atomic warhead Falcon--the GAR-1l--for the
F-106 was conducted by mid-1960, 41l told, some 2,658 GiR-3i and
2,£66 GAR-LA missiles were on order. Some difficulties were experi-
enced, in early 1960, with the irrroved version of the infrared-guided
nissiie. Tests of exverimental and productién models revealed that
the missile failed to discriminate sufficiently between the infrared
radiation generated by the target and backgrcund sources, now a new

%*
problem for missiles arroinied with infrared guidance devices. By
the end of June, however, Hurhes had demonstrated a modified rra-
arplifier for the JAR-li4 which could track target radiation wita

27

enough precision to satisfy the Air Force.

For practical purposes, “A-1 design and development had been
completed by the beginning of 1258, & lot of work remained before
the systenm could.do all that was expected of it and its integration

within the wearon syapém as an aircra’t weapon and control unit

complicated this effort. The final touches to the nrosram were

#* Versions of the GAR-?2 earmarked for the ¥-102 axperienced the
same difficulty in 1958,
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concerned with the relationship of the system to the lethal missiles
designed to do the job: of tarzet destruction. The system still required
additional features to orovide for lonrer detection ranres and activity

in the face of countermeasures, but these could be categorized as

desirable additions to a basically accentable system.




CHAPTER XXIV

THE CONTRCVERSIAL LONG RANGE INTERCEPTCR

In 1940 the £-176 stood as the last manned interceptor planned
for the Air Force inventory. The manned aircraft defense of the
United States, as the 1960's began, rested on the barely supersonic
T-102, the relatively (or semi) lonc ranse F-1013, and the high per-
“ormance {very much supersonic) T-106, The two Convair intercentors
(F-102 and F-106Y yere decicned for roint defense within the heart
of the intecrated ground air 31efense network, The “cDonnell aircraft
(F=1913) could do battle farther out from the American target area,
Sut not much farther, MNefense with manned aireraft at the outer
reaches of the cround defense environment was not possible simply
becaus2 no aircraft were available to accomnlish that task. Cne
aireraft--the 7-10f lonm ranss interceptor--had been considered,
and was being develoned for iust such a purpose in 1959, but the
~roarir was cancelled before the end of the year,

With the termination of the F-108 project, a long history of
iiscussions, decisions, and counter-deicions seemed to have come to

a conclusions Tt only seemed to have reached this point because the
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weanon syster had been buried before and a second resurrection was

o

'ay

net dinconcelvable, esrecially since the T-10" fire cortrol svstem
W5 retained in the developnent “rorram and work on the svstem was
continuinc in 196n,

Pormal consideralion of the rossibility of developing a long
ranwe irterceptor was stimulated by the cormander of the Yortheast
air Cormand, llajor Zeneral 1., P. Whitten, in February of 1952, Ceneral
itten felt that intercectors then in existence, or even in the rlannine
s.age, could not fully exnloit the extended airborne and ground radar
network beins erected in his command. In his opinion; the warning time .
availadle from the network should be nsed by a long range interceptor
wiich would be capable of atiacking oncomins bombers well before they
vhreatened the key indistrial tarrets of “he "nited States and Canada.
This is exactly what he crorosed for air defense and, in his view, a
modified R-N7 offered the hest chance for early development of the
lont range interce-tor,

However, Teneral Whitten's proposal, for a "very long range,
high speed, high-armament-capacity intercentor," did not go far
toward definin: the exact character of the new vehicle. It remained
for Maior Jeneral ¥, u, Smith, Jr., vice commander of the Air Defense
Command, to expand on the “Whitten rrovosition in Anril 1953, The

Air Defense Cormand called for an aircraft with a combat radins of

fram 700 to 1,007 nautical miles, a conbat ceiling of 60,000 fest, ' ’

SECRET
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a speed of from Mach 1.4 to 1.9 at 35,000 feet, and two engines (to
enhance reliability). To meet these requirements, ADC favored im-
proved versicns of either the F-RQ or the F-1n1. The fire comrol
system for this vehicle was to be “heavy and varied, including atomic
armament," capable of use with broadcast control, and designed around
a two scope radar presentation.28

%lthough the requirement for a long range interceptor was the
subject of favorabls comment in the Pentagon, no formal program was
authorized. The Air Defense Cormand was insistent, however, and
(in October 1953) attempted to gain formal Air Force approval for
such a program. In doing so, the defense command added some highly
important details to the characteristics required of the weapen
system. For the fire control system, the comrand errhasized that
the long range interceptor had to be capable of ™minute target
discrimination," executing an attack prattern based on either the lead
pursuit or lead collision technique terminating in a launch of "rockets,
Falcons, and missiles carrying AR warheads,™ as well as visual or radar
tracking utilizing an airborne moving target indicator. Since ADC
wanted "the equivalent of three bomber kills" with the armament load,
it estimafed that 279 2.0 inch rockets, 18 Falcons, and three atomic

missiles of the 10 to 20 kiloton variety would be required. To offset

enemy countermeasures, the system was to contain an anti-chaff

Wit
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synchronizer, a tunable magnetron, an ultra high frequency homer or
"other equipment which may be desizned" for such purposes.

For the next six months ARDC and Wright Field, AMC, the Air
Defense Command, and the Pentaron became involved in a series of
discussions centering on the need for a long range interceptor,

ADC continuted to suvport the requirement with great vigor, The
major points under consideration were the specific characteristics
of such a weapon system and the lead time required to develop the
system and place it in the field., The defense command felt that
time was the most critical factor and wanted lashington to proceed
in the most expeditious possible manner. This meant the elimination
of open competition for develomment ana an analysis of two existing
vroposals, “orthrop's "Delta Scorpion" and McDonnell's prlan to build
a two place version o7 the F-1ni, ADC favored lorthrop's proposal
on the grounds that it would come closest to meeting their require-
ment in the shortest possible time.

By November 1953, the Air Council had directed a joint ARDC-
A¥C analysis of the proposals from Yorthrop and ¥cDonnell under the
assumption that approval for "development -production program planning"
was set for 1 January 1954, The study was to include the possibility
of using the E-9 fire control system being dgyelcped by Hughes for

29
the F"QQH.
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The iir Council met in December 1953 to consider the long range
imerceptor and approved the establishment of military characteristics,
an industry competition (to be comrleted six to ten months after the
characteristics had been rublished), and a planned "operational avail-
ability target date" of mid-17%F. General Smith again objected to this
procedure early in Februarv 195hL, asking for a weapon system by January
1958 based on a choice between the "Delta Scorpion® and the two place

F-101. The general substantiated his preference for selection of the

WADC and AMC had indicated "the time requirement for this interceptor
cannot be met if an industry-wide competition is held . . . ."30

Later in the month, the Pentagon began to yiseld to the pressure
from ADC, now backed by the urgines of the \iaskan Air Command and
the Yortheast Air Command, and the requirement for a long range
interceptor was rublished, Significantly, the requirement statement
noted that "a due nrocess of design conp?tition and slow build-up could
probably result in an operational availability no sooner than 1958" and
offered as a "possible acceptable solution" to this "axiomatic procedur:"
modification of a currently rro-rammed airecraft "such as the F-1014" to
be followed with the "introduction of a 'design from scratch' at a

considerably later date."
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No matter what the selection course, Air Force headquarters
established that the eventual long range interceptor would be an
all weather weapon system, powsred by two engines and controlled by
two men, capable of operating outside the ground electronic network
for at least 1,000 nautical miles, and with a capacity for point
defense. The electronic and control system of the interceptor was
to be

compatible with the existing aircraft control and warning

system and with the ATV aircraft. 1t must be capable of

tilizing ground and airborne aids when they become available,

vel must also b capable of operating with the minimum of

1oforration when detailed instructions are denied. Close

comtrol will be utilized when possible; however, the capability

of broadcast control nust be attained for tactical situations

which dictate its employment.

[n sddition to the conventional search and detection capacities,
‘the fire control systen radar was to be able to search for 100 nautical
miles, Sreed was defined as at least 25 vercent and altitude at least
17 rercent creater than that of the exrected targets. The armament
load was to vrovide "the highest nossible kill probability on a minimum
of three bombers" and, if possible, it was to direct a "tyve of guided

\

missile which can be launched at a rreat distace to keep the interceptor
ont of the enemy defensive fire or warhe.d davave area." Atomic warheads
were to ‘e emphasi-ed in thase weapons, but secondary (conventional)

armamemt was also required., For fire control system operation in the

face of countermeasures, the Pentagon decreed that careful consideration

should be given to the integration of M"anti-countermeasures" with devices
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for honing on eneri electronic jammineg equipments arnd navigation and

m
13
Py

bortine radar a "must,® inally, the long ranre interceptor was to

e arroirtec with the "best rossible® comrunication and naviration

gr=len for operation "in %he hi--~r latitudes." The comrunicaticn

egnifrent was to enatle the rilot to communiente his oosition at all

ne rroind while navipation was te be automatic with rrovisicns
31

<r celestial navication in case of electronic failures.

e «f this apparent deference tc the poin of view expressed

“ te qencies invelved in air defense, the need for a full scale

1

indnstprial cempetition nad ~ained considerable suprort in the Pentagon

- kS

v Taren,  As o result, Ceneral . 1. Chidlaw, the [DC comrander, felt

it wins necessary be brine his orcanizatior's views directly teo the
attontion of Teneral V0T, Twining, Y- Chief of ©iaff. In a rabher

lenttly letter (dated ¢ arch 1071,

backed by various arrendaces
stowing the DT aralvsis of thae situaticn, ‘eneral "hidlaw said he
w's disrmayved cver the 'nearly Yuo rears ny staff has been trying to
coordinate with the USAF staff to schieve this alrrlane Zﬁhe long
rance *&tercertqﬁ? in the tirme eried when T consider it could best
cerve the interests of air defense," e then drew Teneral Twining's
atiention te an attached chronolegical history of developments which,

he said, illustrated Ma series of rustratinr delays and a nossible

lack of arvreciation for the “reency of Air Defensa requirements in
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parts of the Air Staff." General Chidlaw added that the delay "is
acting to the serious hurt of Air Defense," and added that‘ FTIMEW
was the "vital element” and that it was "with this elemant that
people have beén most rrofligate.”

General Chidlaw indicated he had recently heard that ADC's
"stated requirements for a Long Range Interceptor have, at long last,
been accepted as valid." However, he was not overjoyed by the prospect

of an industry competition which he felt was only the "'ideal' method

of obtaining the more nearly fultimate! weapon, providing TIME is not

considered as a paramount factor." Since time was, in his opinion, the

essential fact for consideration, and an industrial competitipn for
development would take from eight to ten months before "really gettine
down to brass tacks on this matter," the general affirmed that sucl: a
procedure would result in a delay "we cannot tolerate in the face of
the known and growing Russian threat of air attack."

General Chidlaw then stated categorically that the "best interests
of Air Defense will be served" by dispensing with the industrial come
petition and buying the loﬁg range interceptor from an existing proposal,
In this case he favored the Delta Scorpion, which came closest to "meeting

our operational requirements when both performance and time factor are

taken into consideration," and asked General Twining to authorize the

purchase of this airplane "immediately" under the stipulation that it
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was to be available "to tactical units by early 1958. . . ." General
Chidlaw also proposed the single place F-101 as a "supplement and
insurance for the F-172" for use in 1957 and a full scale industrial
competition for two 1960 interceptors "which will be operationally
enployed primarily in the conticuous radsr net and which should be
capable of speeds annroaching Yach 3.0."

He concluded with three contentions. First, that ADC was making
these preposals solely in the lirht of the "TTMEM factor. Second,
that the tir Force could "brook no further delay in procurinc an pir
Defense weavon of this tyne;" and, last, that "'out-of-the-ordinary!?
action on the part of the iir “cree is recrssarv and mapdatory to
correct, at the earliest -os:ible date, a serious situatiocn in the

3?
tir Defense picture."'

Five days later, the e’ ect of the Chidlaw proposition appeared
in Dayton. {n that day, Jri":t Tiel? received a messare from £RDC
requesting that JADC evaluate the pronosals (for the Delta Sceorpion
and the two place F-101), concentrating on the forner, in order to
provide Vashinsten with a "conclasive answer" to the rcroblem of long
range interceptor selecticn, The evaluation was to be made in con-
Junction with AMC under the assumption that the date of "development -
production po-ahead" would be 1 Arril, It was to include only the
vroposals already made by both contractors and was to be comrleted on

or before 1 April, 'hile the center was naturally ready and willine
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te nndertake the task, it was also constrained to let command head-
quarters know that the authorities in Dayton were "apprehensive of
the apparert assumption that the Nelta “corrion and the two rlace
F-1" Tntercentor are the only firhter tvre aircraft possible for
tke IRT problem in the stirulated time reried, , . .0 At the tire
of the receint of the ARDC wire, "JADC was already beginning to in-
vestiTate the poseibility of d@yeloping a long range intercertor
after an industrial comretition and informed Baltimore that this
evaluation would have to Le delayed in order to satisfy the new
request. The center also felt that the new evaluation could not
be conrleted on time without inclusion of "sore contractor uneval-
uated data,"
-érch, Lieulenant “eneral . I, Putt, Mevuty Chief of
Stafl for Cevelorment a* :ir Torce 1eadquarters, discussed the
entire rrobler with Malor Jensral Jares lcCormack, Jr., of A3NC,
leneral Putt stated firmly that an ARDC letter Was required in
Washinrton within some two weeks containing the evaluation of the
*

De1ta Scornion, This letter, he said,

should point out where, in our estimation, the performance

of the Delta Scorpion does not satisfy the requirement of
the letter GCR arainst which it is posed. Cur letter should

# General !'cCormack took notes at this meeting and prepared a
memorandum of his conversation, A cony was given to Brigadier General
F. B. Wood, the ARDC Deruty Cormander for Technical Operations three
days later and General Wood sent another copy to Major General Albert
Royd, the WADC commander, on the same day,
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further question the realism of the Northrop time scale, if

we conclude that it is over-optimistic. However, our letter

should say that we are aware of no other aircraft coming close

to the letter GOR, either in terms of performance or availability

date. Cut letter should ask Headquarters USAF to decide whether

the Air Force wants to buy the Delta Scorpion or not,

Evidently, General Putt was anticipating the result of the WADC
study. It was also obvious that ARDC had very little faith in the
Northrop proposal. In fact, (on 1€ March 195L), Brigadier General

®, B, Wood, the command's Deputy Commander for Technical Cperations,

range interceptor affair had now turned into a "political problem
.o+ because of the efforts of one particular contractor ZTNorthroQJ7
to sell its paper airplane to the Defense Command and to Hgs USAP‘."33
ARDC still hoped tc eventually zain support for an interceﬁtor
based on a full scale competition and on 17 March sent WADC explicit
orders orn the evaluation to be conducted toward this end. This
evaluation was to be presented to iir Farce headquarters not later
than 28 May, It was to illustrate the "best possible solution to
the staled oroblem" and indicate a weapon which could be developed
"on an expeditious basis" in the event neither the Northrop or FeDonnell
rropesals are accepted, or which could "replace at a later date any
interim solution decided uron" as a result of the twin contractor

3L

nrerosal ovaluation.,
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£ti11, both Nayton and Raltimore apparently considered a long
rance intercentor develorment based on a selection of either the
“orthrop or 'iedonnell vrorosal to be 3 distinet rossibility, Lieu-
tenant Colonel lee v, Gossick, the Chief of ARDC's Air Defense
Systems Division, discussed the matter at 7ADC on 1% March with,
aronz others, the center's vice commander, Colonel ', E, Demler
and the chief of staff, Colonel V. 3. Haugen, Aifter returning to
Raltimore, Colonel Gossick prepared a letter (dated 23 Yarch) for
the ARDC Director of ‘Jeapons Systems, Colonel =, 1", Liucoron, which
stated the rcssibilits of a procram tased on cne of the two existing
orerosals.  The concern was exoressed that "such a decision would
~lace the Adr Force in a difficult rosition with resrect the other

R o
i

~ b e
DRI O SURVINY §

o

sucmitting ~rorosale! Sor the industry-wide evaluatjon
slresdr unterwar, Therelcra, 1T directed UDC Lo continue working
on the ~rorosgals already receive? bt not te aslt for any ot-ers until
“ashin~ton had decided what te Ao abont the Nelta Scornion and *he
Jclorrell two nlice F-171, If "nC necded more tire, command head-
quarters was now willin< to ask the Pentaren to extend the date for
the resentation of ‘he resulis A0 the dndustrial cormletion bevond
35

2¢ ray.

In the midst of all these naneuvers, JA0C found that McDonnell

"did not have a valid rrovosal" but a "valid rrerosal® was finally

received on 23 “arch, four days after the can‘er sent a set of the

SECRET




SECRET 1V-635

long range interceptor requirements to the company. Yot only did
this place Wright Field and McDomnell at a disadvantage, but the
weight of the Yorthrop ororosal was beint surplemented by additional

)
data from that firm. As a result, WADC informed ARDC that the

documents transmitted to Baltimore on 25 March did "not constitute
a comprehensive study and evaluation." In any case, the center drew
the "very broad conclusion that...neither rroposal specifically meets
the stated operational requirerents." While the two vlace F-101 ret
the "speed and altitude requirerents excludine radius® and could be
"obtained socner than the Scorrion Delta," the Yorthrop prorosal
came close to meeting the nerf-raince rejquirerments and could achieve
the required radinus. 'WiDC also urged a word of caution by indicating
1at if either mudel was accepted it would be wise tc '"call for a
slow rroduction build-u~ to insure an integrated develormert of the
many new tyre items that nust be incoryrorated in either System.,"

In their evaluation of the two long range interceptor proposals,
WADC and ANC also made some very srecific comrents on the fire control

and associated devices outlined by each contracter. Northrop had

proposed a fire control system to be developed by General Electric

* The letter authorizinr 7ADC to evaluate the contractoer proposals
had explicitly excluded coniractor ma‘erial not available at the tira,
but WADC's rerly had indicated some "unevaluated data" would be used.
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while MeDonnell preflarrei an 204 inorevenent of the 7«9 system., 100
felt that the llortaro;-~Gensral Tectric anpuroach would require tootiqg

release rrior to fabrication of the first 2x"eri-

'.J-
]
b

o+

w

s}

D
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el
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o

order to eet the svsierm schedule and that this wos no* a verv attractive
prospect. (liorthror stated that the "production confisuration® Gaensral
Flectric svsterm would be avallanle berinnins in Fobruary 1055, but the

evaluatin~ acencies thouzht earls or =id-1957 would be a more arpronriate

date.) The center thouzht it 1ikely the eDonnell-1ra svsuem would
Have a Lebler chance of beine svailalle in tire te meed the “irst

aircraft. »clonnell advised tha* the RCA unit would be ready by
Sy 1356 but Wright Field fel® that in view of ithe "magnitnde of
the development task wroposed for +his syter, and..., considerine
lead time, it is believed ontiristic to ronsider wroduetisr before
1958, feneral Wectric's croros2i search radar had the capacity .
to meet the 170 nautical miles range requirerent wiile %CA set probably
cold not do so or might Just rmake it.,

Vith respect to countermeasures rrovisions and long ranze com-
munications devices, neither of the contracior's nroposals was im-
fressive, Neither nronosal was esvecially exnlicit in the manner in
which the lons runge intercentor was to orerate with airborne early
warning aircraft, W:DC felt that data link was regquired obut McDonnel:

nade no provision for that function. Roth contractors omitted adequate
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i

2girment Tor use as "stand-by navirational aids" and H;rthrop did
not include a shori range navizational capacity. WADC was concerned
abon® the Préund control intérce“ﬁ eriirment. for both pro~osals and
questioned whether the Yorthro; long rangs navigational set would be
available before 195€, while feelin~ that the !‘cDonnell unit might
Just make it.

The materiel command's evaluaiion of production prospects for
the Delta Scorpion revesaled some contractor optimisﬁ. Northron
nlannad on the first flight of 3 protetyve 21 months after a contract
had been signed and amticipated Air Force acceptance of the first pro-
duction aircraftvfour months later. ANC stated that a program of this
type would normally take fror 30 to 32 months, but that it was possible
for Northrop--in view of the work already accomnlished--to have an
initidl production aircraft in 2f months., AC wanted a schedule which
allowedl more tiwe for system "debugging" and, in addition, the materiel
comand did not sunrort the contractor's contention that a peak pro-
duction of 35 aircraft per renth was nossible.

Analysis of the MeDonnell plan showed that with the exception
of the stated facilities requirement the contractor had a good chance
of meeting his schedule and a peak production of 20 aireraft per month.
As with Northrop, however, the materiel command wanted more time in

the schedule for the debugging process.

“~
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In the letter transmitting the results of the evaluation to
Washinoton, ARDC first nointed out that the study was only s "best
estimate of the realism" of the proposals and that the command still
planned to "proceed with the initiation of genefal studies aimed at
providing a weapon syster which fully meets your stated requirement."
In the case of the definitive effort, ARDC advised Air Force head-
quarters that "this effort cannot result in a combat-ready weapon
syster rrior te about the 1960-1962 time period," although it might
te rossible to save some time by considering "the design study work
Wwhich hés been ccnducted in connection with the strategic escort
fichter and thz tactical firhter.n ARDQ was willing to undertake
this task if Washingten decided not to accept either the Northrop
or “eNornell rrocositions. Tn any case, tlie comand supnorled WAiDC
in stating that "neither pr??osal specifically meets the stated
or~erational requirements."3U

At this point, Jashincton began o stiffen in the face of the
rressure from the Air Defense Cormand on behalf of the Northrop
rroposal. General Twinine answered Jeneral Chidlaw's letter on
30 Tarch and indicated that while the final decision had not been
nade he felt the selection of a new aircralt for the long range
interceptor role must "await ‘he completion of a formal "but ex-

ve lited) competition and evaluation." "7 am most reluctant," he
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said, "to take sction which will involve us in a blitz development of
3nother brand new aircraft with built in compromises and subsequent
neadaches,” essrecially because the Air Force was already "confronted
vitr teo many vrefects snarled up as a result of nrecinitous action

in similar cases in »rior vears,"

orce hesiguarters arcreed to an industry competition and by
e end of A~ril had rublished a set of military characteristiczs de-
nine “he forr the lone range intercentor was to take and its mission
£

round

"4

- -~ ~aade -3
UnGer ov.e ConuvIoL ¢

-1

a1 airborne radar centrel and outside the range of these components,
e cgnatle of roint defense and natrol or area coverage (as well as
lon~ ranre intercen~tion’, The aireraft was to wse 5,000 foot runways
{6,007 feeat in “he Arctic), and be airborne *wo rimtes a“ter scramble
while on a 2L heur alert status,

Zadius renained the already rrescribed 1,007 nautical miles with
sreed seb at Yach 1.7 at 43,700 feet or 25 rercent over the "best
enemy threat,™ and the combat ceiling at 60,000 Teet, Two sngines
and a twe rman crew were authiorized, along with data link, an automatic
instrument lardin- swstom, TiZi7, and an ultra hirh frequency cormand
o set,
“or the trailer ~ission, th2 interceptor was to use the "most

effective camhination of radar, in‘rared, and homing on enemy “CM,

hombine or navieation electrrnics eguirment" so that it could transmit
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information "to a pround site as to the speed, altitude, size of the
agressor force and apparent intent "

An integrated electronics and control svstem was required for
point defense missions, Air Force headquarters stated that is "would
be most desirable for this to be a completely automatic system that
encompasses the entire aircraft operation from a poims immediately
after take-off to a point immediately before touch down. -

For its primary mission, the long fange interceptor's fire control
systen required the "highest possible Capability of detection, inter-
ception, and kill of aircraft, under all weather conditions, outside
either ground or airborne control and warning." It was to be able
to detect a B-L7 tyve target at a range of 100 nautical rniles and
naintain surveillance while closing to iock on and the kill. An
"auto-pilot and/or control surface tie-in, 'radar tie-in,! or 'closed
loop! firine for the terminal phase of attack" was required, along with
a separate visual system for low level attack {and use as a standby
unit in case of the failure of the rrimary system), the direction of
as "many of the combinations of ordnance as rossible," the highest
possible irmunity to chaff and CM, devices for manual navifation
(again in case of the failure of the primary unit), a capacity for
air-to-ground and air-to-air identification, and a long range com-

nunications and navigation system,
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Its armament load was to orovide the "highest probability of
at least three separate xills of raneuvering and non-nmaneuvering air-
craft fiying individually or in formation." The minimum weapons load
desiegned to accomplish this tasx was to be three unguided atomic ware-
head rockets and Lf 2.75 rockeis, or eight 34R-13 missiles with the
same load of recckets,

Washington alsc noted that "it is realized that a solution which

fully meets each of these military characteristies could probably not

this assumption, the Pentaron established January 1959 as the target
date for "production build-up of a weapon system with a minimum of
compromises to perfommance and characteristics delineated herein,”

With this out of the way, the Pentagon authorized ARDC to bepin
preparations for a full scale competition under what the command felt
was an "extremely stringent schedwle.” The Pentagon wanted ARDC to
contact the prospective firms by 10 May, begin its evaluation by
16 July, and make its report not later than 17 September 195L., ARDC
was to inform the industrial sources that their proposals should be
based on the first flight of a prototype with the design engine 30
months after the pro-ram had Leen offlcially established and this
date was set at 1 January 1955.

However, Air Force headquarters did realize that a special

situation existed in the case of the fire contrel system and recorairasd
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that a corpletely new syster could not be develored to meet the tirme
schedule., ARNC was advised to consider either adopting a svstem cur-
rently under developmen: or imerration of comronents in existence
or currently under develorment to form the new unit. Separate pro-
nosals were to be requested for this portion of the weapon syster
under thé assumption that the first aircraft would be available for
tests some 36 momths after approval of the project, which was also
set for 1 Jamary 1955, Propcsals for the fire conbrol system were to
be evaluated at WADC and received at A3DC not later than 20 August

37
195k,

Altogether, 'ADC and AMC received and evaluated seven contractor
rroposals based on the published characteristics and 12 alternate N
nronosals reflectine modifica*imas of the charactor
seven, "Irirht Field rated rorthrop first, Lockheed second, and Douglas
third, with Martin, Roeine, “clonnell, and Republic following in that
erder. The materiel comrand (rasing its ratinc~s on the ease of rmain-
tenance and suorort, rrodnction estirates, and costs) favored Lockheed,
Douglas, and Roeinr for the highest ratings, followed by Republic,
Jorthrop, Martin, and McDonnell.

Hone of the proposals fully ret the rerformance requirements.,
Lorthrop's I'-1L} desien (powered by four enpines) came closest, with

a cormbat ceiling of 58,500 feet, a radius of 1,015 nautical miles,
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and a speed of Mach 1.76, The McDonnell aircraft could attain the
sare altitude and had a rated speed of Mach 1.8, but its range was
only 900 nautical miles. Only Rerublic offered a model comparable
to the Northror aircraft in range and, of all the proposals, M;rtin's
model (capable of a speed of Mach 1.92) was the fastest,

Wright Field alsc received and reviewed 13 fire control system

proposals, none of which ret the required search range. Systens proposed

ty *uches and Sperry, hoth enploying a 40 inch anbenna, could attain a

[}

ical rile range and were rated tirst and second in the evaluation.
westinZheouse was third with a system emrloying a 46 inch antenna and
carable ol searching out to 57 nautical niles but the reviewing agencies
Telt that the *uches and Srerrv svstems could rrovide the same rance
with the larrcer antenna,

“ovever, the evaluators also S1iced that neither system would be

available fror the assembly line bhefore "id-17¢1, Cne vear cculd be

savel

yde

£ the lir Torce decided to acce-t a syvsiem based on the 1'X-1179
“refect (already nnderway at Huches' modified for use by two men and
wit™ the addition of a L" inch mtema, L sypsterm could also he
available to rieet the aircrat production date if the range require-
vent was relaxed, X0 recorrended that the Air Force either relax

‘e rance (and in confunction also sronsor an alternate developrent

of "a future Intercenter Pire Control Svster ") or relax “he schedule
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and nercotiate with “eneral Zlectrie, the iC Srark Plug Division of
-eneral Uotors, FPhileo, and ‘otorola to decide which would eventually
tevelos tre ylvirgte syster. for tre lons range interceptor,
In.teneral, the two evaluating arencies concluded trat none of
the airframe rrorosals met the srecification, but that Forthronts was
best, Ther sui-ed that all were deficient in altitude and if the rir
Jorce warted an "extended rante interceptor* for the 1959-1960 era
the T-171 roditied for thas prle with the %= fire control syster
for the T21722) cold Ap the joh excent feor the altitudé
deficiency, Tor a 1941-10%p lons ranre intercertor, ‘e evaluators
askad for a relavation a2 require~ents so that the rrorosals already
recoives coild form *he basgis for thnt wearen svstenm, But, in order
for the 'ir Torce to have a truly advanced lon~ range intercertor, an
oneraticnal date of 19(2-196) would have to be established and the
desien weuld hive to rroceed on the assumptiorn that advanced engines,
then in the rreliminary staces of investiyation, would mature into
arrropriate rropulsion units.
Finally, Air Force headquarters received a recormendation from
the reviewers calling for a study of the ~ilitary characteristics
which could rossibly be relaxed, the correncement of "General Nesisn
Studies" for the 17€3-17¢), model, and the establisthment of g "firm

develomment nporpgr? leading "to a snitable areament and contrel
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system having a maximum acquisition range capability and which is
compatible with the long range interceptor mission."

General Chidlaw was not very happy with these views. Since he
had opposed the competition in the first place because o° the time
involved, he felt that for the tir Torece to go into "another compe-
tition for the post-1960 interceptor. . . . would be exressively
time-consuming." The best and most "reasonable apprcach," he said,
"would be to award, immediately, competitive development contracts
teo selected contractors for aireraft, engine, and fire control
systems." General Chidlaw also asked Air Force headquarters to
approve development of an interceptor version of the F-101 (to
serve as a supplement, to the F-102A and to "provide the extended
range interception potential®) and a full scale offart designed to
raise the altitude ceiling of the F-101 and the F-102 to st least
58,000 feet. *

Whatever the final decision on the long range interceptor itself,
the Air Force saw that fire control developments must begin as soon
as possible and in June 1955 General Putt asked ARDC to negotiate
with Hughe; and Srerry toward this end. After the Air Force had
"validated tests demonstrations of the equipment" from both firms,
a decision would be made on which development to carry through,

Although General Putt urged that "every effort...be made to develop
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the syster for rroduction and inventory use as soon ss possible, "
39
he established early 1962 "as the latest acceptable tarcet date.
At this roint, the long range interceptor rrocrar became in-
volved in a new round of discussions, at “ires reflected in new
decisions, The project hecare connlicated by a change in corrand

.

at 13C; the introduction o¥ *he possibility of ermploying a modified

version of the 5-58 for the lon~ range interce~ticr task, and thre
Trowine emphasis at the fir Defense Co~rand on the need “or a -ediym
Zehind 211 this was

ranve intercentor, th

a€ centinulng pressure at
*re Fentagon for a reduction in the cost of overating the Air Force.
#ir Force headquarters approvad develcprent of tre lens range inter-
cerior on 20 July 1955, 4 short time later, olans Zor e initiaticn
of a study rro-rar leadinr te the f?bricatipn ¢f a mock-ur were in
%2 mill. Yorthrop, Lockheed, and “orth American received primary
cinsideration for this effort. In Cetcber 1955 the Adr Force decided
%0 eliminate one of the three comretitors bv rmeans of the study r~re-
“rar, leaving two coriractor teams (to rroduce a combination of air-
‘rare and fire control svstem, then have eaci team construct a.
orot.otvpe.

The three corpanies received centracts for the study rrorras
soon after and by early 1956 eac: had corrleted its initial study
and the documents were bein- ~valuated at Wricht ield, The stndies

had been desirned to illuctrate h-w ench contractor rlanned to den 10w

e
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a lons range intercentor which wss tc be overational in 1961, have a
corbat ceiling of €0,/ “eet (£7,700 was desired), a speed of Fach
1.7 at L7,000 “eet, a 1,700 nautical mile radius, a two man crew, at
least two enzines, an intersrated electronic and control syster capable
of detecting a 3-L7 tarset at 60 nautical miles (with 100 desired},
and a capacity for three kills.
A source selection board was Tormed to evaluate the proposals
and the board selected YNorth American as the winner of the competition,
The problem was far from settled, however. ARDC wanted to continue
development with one contractor but ADC and Air Force headguarters
were not vet settled on the rrorer course., The essential consideration
was not the fact that Air Force funds would only support the develop-
ment of cne new interceptor and ADC was nol certain it should %be the
lon~ range version., The defense cormand hagd already asked Air Force
to start considerine a medium range interceptor capable of operating
within and remaining under the strict control of the ground network.
Finally, APDC asked the defense command to re-affirm its require-
ment for the long range intercertor in the light of the latest findings,
Major General G, F. Smith, the new vice commander of ADC, responded on
12 January 1956 by asking Washington to abolish the long range inter~
ceptor program and consider instead a medium range aireraft with a
350 nautical mile radius, Oeneral E. E. Partridge (who succeeded

General Chidlaw as ADC commander late in 1955) discussed the matter
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with General Twining later in the ronth and agreed to have the
research and development command compare the two proposed vehicles
vefore a final decision was made. Before the comparison could be
accomplished, however, General Partridge introduced the concept of
a limited capacity, simple, light weight interceptor (poss{;;y modeled
after the F-10L) and it appeared that both the long and medium range
interceptors might fall by the wayside, Part of the confusion was
cleared--at least for the time beinc--on 9 May 1956 when the Pentagon
cancelled the long range interceptor because of a dearth of funds
and "questions which had arisen regarding the utility and desirability"
o5 such a wearon system., The termination order included the authority
te retain the two fire control syster prosrars already approved.l10

3y the end of May 1956, Hughes and Sperry had received contracts
{1nted “ebruary 195 and December 1955, resvectively) for the develop~
mant of an advanced fire control syster for the long range interceptor
and Srerry's had been cancelled (in May 1956), Hughes and Ramoe
“coldridge had completed studies of the requirements and specifications
for a fully integrated system employed in an aircraft operating during
the 1960s, giving special consideration to the prossibility of installing
such a unit in the prorosed ¥-103 aircraft., The work at Sperry and
ithes was to have resvlted in-an ultimate svstem available early in

1902, "ntil that time, the Air Torce 4ad already indicated it was

SECRET




SECRET Iv-6ls

-,

prepared to aprcint the long range interceptor with a modified “A-1
syster. (the X-1179) with a L7 inch artenna. By Msy, the Hughes
~rcrosal Tor this rrefect was being evaluated in Dayton, In Senterber
1°%:, the Pentason brought the Radio Corvoration of America into the
“recrac and "urhes and RCA were then charged with development of
~rctotyne systers,

Ramo-Jooldridge recormended a high-burst, time fuzed, nuclear
warhead rocket, with a Falcon-tyre infrared missile as auxiliary
armarent, The nuclear warhead rrciectile would contain an autonilot,
would be rreset for flirht before launch, and would be able to make
3 90 degree turn after launch. The arrarert would be capable of
reactins a tarret in 2 verv shert time meriod, which would minimize
tre e’loct oI tarcet ~aneuver., Sirce it was ~re-guided, it could
net te famrmed. In association with tiis new weapon, Ramo-Jooldridre
alsc reco-~ended a lower frequency radar with improved counter-counter-
measures equirrent and a suitable computer as well as a new techni jue
for hitting hish-flyin: borbers from intercertors at lower altitudes.

The “uches rrorosal was rredicated on the nse of a ZAR-X twre
miscile with an interchanceable riclear or hich exrlosive comvrenticnal
warhead a~d a% advanced radar or infrared ruidance system rlus a
vroximity fuse. Yuches proposed a sirilarly advanced, thouph hicher

frequency radar. 1In general the Rarmo=-"Yooldridze studies included a
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riore radical apvroach and seered best suited for rcssible future
L1
develomment,

N

Little werk could be exracted on a fire contrel svsten designed

<

for an zircraft which was not to be developed but not evaryone was

sc sure that the future of the long range interceptor had been sealed
forsver. Soon after the act of cancellation, General Partridge
proposed a "modified" long range interceptor for consideration.

This was a Mach 2,5 vehicle capable of attaining an altitude of
79,000 feet or more with a radius of 302 4o 350 nautical miles, one
filot, and a rodified ’X-1179 fire comtrol system. The general
warted Washington to award lorth American a cormtract for develop-

ment of this interceptor but the Pentagon derurred and instead

Jacidad tn ewvaluate +heo s Triicsal in conjuncblion with the ol.er
"ot L .ue intercentor concert established by the sare contractar

as well as some other variations on the same treme receiving attention
3t the tirme,

Finally, the Air Staff met and decided -hat the old standard
lons range interceptor was indeed Just what the Air Force needed,
but that now it should be develoned in combination with advanced
air-to-air missiles, This decision was surnorted, and the concept
fer the new long range interceptor was expanded, by a spacial

Cha

generals board (chaired by Hajar Teneral Albert 2oyd, the A
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* .
commander) whirh concluded its evaliation of the situation in Habruary
1957,

The board revoried (directly te the Air Force Chief of Staff) that

a "two=-place mannéd intercentor, canarle of attainins a sneed of fach

3.0, altitudes of 70,700 feet plus, and a radius of action of 1000

miles under opbimur cruise conditions is essential to the defense of E
the 'nited States durinz this neriod." Such an aireraft had to be

able to cruise subsonically and dash at supersonic speeds. For the

dash mission, a radius of 350 nautical miles would be necessary, while

on "optimum" cruise mission, a 1,000 nautical mils radius would be

required.

Tor the all weather fire contrel sysier, the board first reqﬁired
that the equipment be corpalills with the f1irht repime ard perfor-ance
of the air vehicle. lNext, the- ztatel Lhat detection rar-~as "in the
order of fN-17M nautical —iles, mis<ils ranszes of 15-25 nautical miles,
and altitude differentials upr t~ 42,000 feet are feasible." They also
urged that the svstem be "desirned to take advantare of human cana-
bilities of the cycle of Fire centrol operation,"

Further definins the functions and characteristics desired of

the fire control system, Teneral Bovd and his compatriots esbtablishad

3 The board also ineluded Fajor Generals James Ferguson, Huzh A,
Parker, and X, P. Perquist, Col, I, F. Yocenry, and Ir, C, D. Perkins,
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that the intercentor would "require solid comrunications" for the
1,790 navtical mile radius ard tha® the naviration svste~ should e

incorrorsted inte the fire contral

(4}

reten,  The fire control sysben
itself was to be "ahle to orer-te effectively unier close control,
modified close contrel, and under noc control conditions," This
control was to be exercised by SAGE, airborne radar aireraft, and
picket shinrs,
In addition to the established detection range, the generals
elt that a "lock-on range aporoaching the detection range is
considered essential in order to take full advantage of the armament
system in an 'all around attack! against tarrets ranrine from subsonic
L0 speeds in excess of Mach 3." Since effective "operation in a
countermeasures environment and at altitudes fran ses level Lo above
77,0 Teet' was required, the group recommended "that the gual use
of pulse doppler radar and infrared detection" was the best solution
to the problem,

For a hirh derree of versatility, the board recomrended two types
of armament, conventional euided missiles (east in the Faleon mould),
and at least two GAR-Y missiles meetins the 15 to 2% mile requirement,
capable of use with an "interchanseable FB-atomic warhead." The
minimum size for the atomic warhead was established at two kilotons,
To reduce the effect of countermeasures, the Royd Froun also recon-

rended that the missile have both electronic and infrared guidance.
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Finally, the board urged that maximum reliability, simplicity, and
ease of maintenance be established as the poals of the fire control
and arnanen; systers,

Feeding this analysis, Washington re-instated the long range
interceptor on 11 Acrril 1957, orderin- development laid down by the
aenerals in Tebruary, Tifteen days later ARDC provided the frame-
work fer the future of the fire control and missile portions of the
new long range interceptor prosram, Tirst of all, command head-
quarters decided that the contractors would sign one agreement
covering the fire control system and the missile. Yext, although
one comtractor was to be arcroved as the principal party in this
effort, a second source was to he selected "in case Hn USAY makes

.3

suf “ledent funds available to suprort a competitive develomment of
the complete armarent svstem to a point where a decision can be made
~ased on test results."

Baltimore decreed that the missiles would have to be capable of
A 1% to 25 nautical mile ringe, the L0,000 foot altitude differential
»stablished by the February generals beard, and semi-active terminal
auidance. Passive terminal guidance was required as a secondafy
device and ARDC stated it would be most hapey to see this type of
uni* installed, along with the rrimary guidance equirment, in one
missile. The missile was also to be launched after a minimum of

aircraft positioning.
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For the fire control system, AADC required the unit to be
designed so that it comprised a rulse dorpler mode (with an additional
mode bhased on pulse-te-rulge swifting wif Teasible™), an £0 to 100

nzutical nile search range, and infrared search and tracking., Tt

2 be carable of directing the launch of alternate infrared

[anniiag
A%

Vorth American was on contract for developmen® of the long rahge
interceptor--now dubbed the F-17Re-in June, but the cormencement of
actual daveloprent had to await sone further clarificstions, 'Jith
“h2 lir Nefense Command stressin- the value of the medium range
intarcertor, the con‘ractor was not quite covtain 33t the Po108
shoult e desi-nal strictly for the lonz ran-e task and in Julv
raved for o foragl decislon on -he role exected of the new weaoon
“eter, The answer was that while the F-10R was to be desirned
"rivarily te the lon- ranT2 intercertor miscion,™ it was to contain
"revisions for off-loading to rerform the mediurm range and scrarble-
‘rom-ioiter rmigsions, M

3v this tire, Hushes %14 teen iccerted as the sole "™isgsile
and Fire Control Syste~" contractor for the F-10f. The decision
Lo approve Hughes was hased in part on the righ cost of maintaining
tw~ contractors and a North American evaluation of the proposals
rrepared by "ughes and RCA. North imerican gave Hughes a "slight
advan‘ta-e" ovar 104, but stated that either werld be satisfactory.

)
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Hughes had the edge in the field of countermeasures and ECM was
certainly a critieal area, Still, North American felt that the RCA
system was capable of achieving greater flexibility in operations,
but that this would mean higher complexity. 1In very general terms,
the'degree of complexity in the equipment oroposed by ACA offered
more performance at the cost of reliability (especially because
the radio corporation proposed an inertial platform for the heart
of the system), increased maintenance problems, and increased weight.
Unce Hughes wss established as the fire control system and
missile contractor, the two firms (Hughes and North American)* began
to desipn the necessary equipvent, and almost immediately ran into
some problems with the prorosed radar. North American felt that
with the §-10f travelling at Mach 3 it wonld require a radar search
range of 30 to 40 nautical miles against a Mach 1 target, of LS to
65 nauticai>miles against a target moéing twice as fast, and of 90

to 110 nautical miles against a Mach 3 target, The Air Force agreed

with this estimate, but Air Force analysis of the search range

#* October also witnessed a controversy over the manner in which
North American was to integrate the work of other contractors such

as Hughes and General Electric (for propulsion). Wright Field wanted
Hughes, in particular, to develop its equipment directly under Air
Force auspices. 1In this case, the Air Force would procure the
finished product and supply it to North American. The Pentagon,
however, wanted the F-108 developed as a "eompletely integrated
weapon system" with all comtractors save General Electric under
North American's supervision. Washington gave the ARDC agencies

a chance to be heard and on 15 November decided against them,
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capacity of the Hughes radar revealed that it would not provide

rore than a 5" nautiea? rile range. It seemed obvious that Tuches

£

would have to sit down an? ~o over its radar again, esrecialiyv since

DG had stated it was "mandatery that ever¥ vracticable reans of

achieving radar range design otfactives must be pursued. . ., "

Cr 19 Tovexzber 1958, the operaticnal date of the F-10f was

el
B
e
2
fad
Q
<]

1d-19¢3 and the Pentazon decided that the weapon system
would have to be able teo carry and fire three €5 vourd nuclear war-
head missiles "with alternate canability" as primarv arrament,
“irirht “ield had earlier concluded that the most practical armament
for the F-108 would be two 150 round warhea- miscilse or three
missiles with smaller warheads. These missiles--termed the GAR-X--

L3

were alse i be capabls of operation up to 100,000 feet,

Although ARDC had been concerned about the establishment of
ine nid-1%63 operational date {and had proposed 1%64), the command
was quite willing to nake the attempt, us leng as Washington recognized
that the "develeorment risk™ had increased and that "the need for
adequate and timely funding" had been accen‘ua‘ed, The developrent
risk was to te faced in +he future, btub the funds rroblem, especially
in terms of timeliness, soon vecare critical. The napers required
for formal approval of the oroject by the office of tha Secratary

of the Air Force (official]y Jeter. inaticns orig Findings), were at
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their destination by this time, but--in spite of the urgings of all
parties in the Zir Force research and develomment picture--formal
aporoval was withheld wntil Febrvary 195€, £RDC received werd on
10 Marck that approval had Leen rranted three weeks earlier. As
a result, Air Force suprort of Hurhes' develooment efforts did not
begin until this time and ororress had been delayed,

3ut the path to substantial prosress was still obstructed and
the hurdle before the long range intercertor program early in 195F
was one that threatened to alter the whole character of the Wweapon
system, Simply stated, it was the possibility of reducinc the com-
nlexity of the wearon syster to increase reliability. Since the
foal of intercestor development from the véry beginning had been
corpletely automatic operaticn, which meant zreat complexity, the
emphasis on reliability meant the possibility of a drastic turning
noint in interceptor develomment and the need for some important
chanres to the F-loé nreject as well as the concept of operation,

Since !lorth American favered a less complex vehicle, and
Generfl Partridge had lons refore expressed his displeasure at
the growine comrnlexity of Air Force wearon systems, Washineton
asked ARNC to study the nroblem. The task was completed and the

conclusions sent to the Pentagon on 17 Mav with AMC concurrence,
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The ARDC analysis showed that it would be possible to eliminate
certain autoratic flight functions:

8., Auto-climb and cruise control.

b, Auto-vectoring, search and navigation control,

C. Auto-attack, target illumination, and es¢ape maneuver

control,

d. Auto-ground approach and landing control.
The command felt that these ,tems could be removed from the weapon
system because thay were

not essential to successful completion of the F~108 combat

mission, do not appreciably improve the performance of the

weapon system, and are detrimental to the F-108 program

from the viewroint of reliability, cost, maintainability,

and combat flexibility,

The ARDC solution to the problem of comrlexity was discussed
in ‘Jashington on 2R Yay, at which time Baltimore also pressed for a
one vear delay in the scheduled F-108 operational date, '"ith ADC
emrory, the command contended that the later date was required
brcause of the difficulty in develoning an auto-pilot capable of
controlling coordinated turns and the need for 22 ronths of wearon
syrtem testing, Althourh ir Force headquarters was not ready to
agree, it was willine to keep the matter under advisement and asked
fer additional information, Particularly in regard to the effect of
this nroblem on the 7-102 and the F-106,

The uncertain nature of the F=108 program was revealed again

in August when the R-G® once more emerred as a rossible long range
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intercertor even though it remained only a possibilitv, However, as
the Air Force started working on its future budpgets late in 1958,

the rosgsibilityv of a2 reduction in funds for the F-108 and a real

delay in the forecasted operational date became imminent. By November
the possibility became a probability and, on 30 December, it was a
fact. The budret was cut, the number of test vehicles was reduced
from 31 to 20, the date of the first flight was delayed fram February
19€1 to Arril 19€1, and the operational date was pushed back to mid-

L5
1964.

Towever, 195% ended with some encouraging news from the fire
control system (now the 4Y/AG-18) and the missile (now the GiR-9)
projacts at Hushes. Tarly in March 1958, the F-10R Weapon System
Project Cffice had rlanned on the use of two B-SRs for development
tests of the fire contrel and missile systems. When it first arpeared
that the B-tfs might not be available the office investigated the
possibility of emnloyings the F-106, but that aircraft was found
lacking in a number of vital aspects, As a result, the project
office re-affirmed its desire “or the B-58,

While this decision was rending, appropriate Air Force officials
attended an ASG-18 (XY-1 model) and GAR-9 Development ®ngineering

Inspection at the Hughes olant in Culver City, California from 15

to 17 April. It turned out to be a most satisfying experience in
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that the evaluators found the "design approach" was both "feasible
and accentable, ., . .7

Within two months the Fentagon had agreed to provide the 2-5fs
for testing but authorized four aireraft for use in both the F-108
and the B-70 programs. Although the need for the B-5fs was questioned
again in September, two aircraft were finally approved in Cctober and
a decision cn the other two was to be made in January 1959, it this
point (Cctober 1958) the vroject office was also trying to establish
the ne~d for an X-10 type test vehicle {the X-10 was initially created
as a Navaho research vehicle) for F-10f and JAR-9 testing.

By the beginning of 1959, the character of the F-10F weapon
system, the ASG-18 fire comtrol syvstem, and the JAR-9 missile h;d
been well established., From 2 nominal 70,000 feat altitude the
weapon systen was to be able to launch missiles "without the need
Zor precise interceptor prelaunch maneuvers" acainst "any air-
‘reathing target flyving at altitudes from sea level to 100,000
feet," and be capable of scoring up to three kills. The fire
control system, built around a pulsed-doppler X-band radar with a
40 inch antenna, was to be able to provide target detection at ranges
in excess of 100 nautical miles at all altitudes and primary operation
was to be backed up b{ infrared search and tracking devices., The
GAR-9 was .o employ a'

semiactive radar target seeker consistin- of a free gyro-
establized antenna and a receiver, which depends on the
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pulsed doppler, X-band interceptor radar for target il-
lumination. The seeker circuitry synchronizes with the
interceptor radar to maintain target lock-on, By measuring

the rate of change of the line of sight from the missile

to the target, the seeker generates signals for the guidance

circuits which in turn give proportional navigation control

cammands .

Early in 1959 the long range interceptor began to gather support
but eventually this was outweighed by the burden of costs. ADC
opposed the delay in the operational date, which it felt was "totally ~
unacceptable." The Scientific Advisory Board's id Hoc Committee on
Air Defense Systems, which had been created at General Putt's request
in December 1957 for an analysis of the air defense picture in the
next ten years, added its favorable comments. The Weapon Systams
Evaluation Group (an agency of the Joint Chiefs of Staff) avaluated
the B-5f (again) in relation to the F-17f as a long range interceptor
and substantiated the value of the F-108.

The cost of the program, however, resulted first in a delay in
the peak delivery dates of the weapon system in June 1959, an order
to place the program in a "strictest austerity" category on 21 August
1959 (which quickly resulted in the elimination of some of the come-
ponents planned for the F-108), and cancellation of the program on
23 September 1959, Continuation of only the fire control and missile

projects was authorized, Both were to be developed and tested in a

B-58. The design of the fire control system was to be frozen after
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10h flisht test hours while the desicn of the missile was to be
frozen after 2L flight test hours and the firing of the two unguided
and six guided missiles,

Carcellation of the F-1nf did not mean that_thé requirement for
the vehicle had disapveared, Tt meant simply that the Air Force was
willing to risk this limitation of its capacity because the budget
was limited and it was not willing to spend the roney required for
that oroject if it reant reduction of other efforts. Therefore,
the Air Force decided to investirate the rossibility of employing
the ASG-18 and the GAR-9 in another vehicle and soon all parties
at HWright Field--YADC, the ARDC Directorate cf Systems Management,
and A)C and its Aeronautical Svsters Centetr--were engaged in the
ion, They fouad that only the F-1€ could do the job and
-2cerve ded that unless somebody reinstated that Program or came up
with samething new, the 2S7-1® and 34R-9 should not be continued,

The Pentagon thought ctherwise, however, and the development
ol the ASG-18 and GiR-9 corbination was not cancelled. By this
time, a number of im-ortant events had taken nlace in both endeavors.
First, in Arril, "Jashinpten approved a Uright Field plan to reduce
thé automatic nature of thre weapon system by eliminating the equipment
which tied the fire centrol and flirht contrel systems Legether for
the automatic attack and miscile launch from the F-108. One month

later, the oroject office had isolated the rotential problem areas
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of the system and was taking steps to determine the methods-of
eliminating each. Included in the lot were the low closing rate

of the system, the need to define its "operational performance
envelore," the character of the electronic bay.environment, the
capacity of the stabie platform, a necessity for reviewing "mission
and darmage assessment evaluation techniques," the capacity of the
system against low altitude and offset targets, and an evaluation
of the "eo-no-go self test and confidence testing philosophy and
mechanization.”

The rrogress at Yughes was closely monitored bv Wright Field
throughout the remainder of the vear, Money for continuation of
the work at Hughes until mid-February 1960 was aporoved in December
1959 and soon after, authority for continuation uptil 30 June 1960
was received, ‘'uches installed the fire control system in a B~58
and the first flight occurred on 11 “arch, Problems develéped with
the aircraft and the fire control system was not operated and in
any case, Hughes was havinc difficulties with the svsten's power
supplys Finally, #'w 75" Zlay “or one hour and k0 minutes on
22 March, during which time the system operated for 50 minutes.

The radar detected a B-57 target at from 12 to 1) miles, hut

failure of the automatic antenna rrogrammer resulted in the need

for manual operation.
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i ag

ted, and

In any case, while the early model AS3-1f was being flirsht

A ~

sne 1iR-% was net too far from this status, the Air

foree was gaininz informatior and rerfectine 2quirment “or which

had no specific nse. 3Zenefits would certainly acerue from these

offorts, but these benefits would not involve a lonz range inter-
f
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27 ¥ar., 1 and 22 ¥ay, S arnd 12 June, and 17 and 2 July 1959,

Semi-Annual Mist., F-17€ Weap. Sys., Jan.-June 1959; DSM AR,

3 Apr., 1 and 1S ¥ay 1959; interview, Mai. D, M, Sorlie, Manned
Interceptor WSPC, DS¥, by Zary P. 3aden, Hist. ®Br,, 7ADD, 10
Mar, 19€1,

Seni-Anmal Hist., F-176 ean. Sys., Jul-Dec, 1959; De¥ AR,
31 July, 1k and 21 Auwg., 2 Cet., 13 ¥ov, 10%0,

DE¥ V'R, 1€ and 25 Ser., 1% Cct., £, 13, and 27 YNov, 1959,
and £ Jan, 1960,

Semi-Annual Hist., F-106 Year. S¥s., Jul-Dec, 1959; DS 1AR,
27 Mov., 11 and 18 Dec, 1959, and 8 Jan. 1960,

History of Wright Air Development Division, 1 January-30 June
1960, Vol, ITI, Part 2, rp. 2L-27, 3537,

Ltr., ¥ai, Jen. I, P, "hitten, Cmir,, TEAC, to DCS/0, USAF, 16
“eb, 1952, subj.: Air Defense Requirerent for WEAC; ltr., Maj,
iene F. H. Smith, Jr., VT, ADC, to Nir/Rey., USAF, 7 Arr, 1953,
subje: Requirement for Lons lange Intercector, in H,D.F.

Ltr. (and attachs.), Lt, "cl. . D. Yornsty, Asst. Crd, AdS.,
ADC, to Dir/Req., USAT, 20 Cct. 1953, suki.: Planned Use of
Long Range Intercertor; T, AFDRD-AD, Hq, USAF, to Cmdr., ARDC
and Cmdr., ANC, 9 Yov. 1953; memo, Col. H. i, Fashey, Dir/Adr
Yeap, Sys., to Col. M, Demler, V/C, WiDC, © “ov. 1953, subj.:
Two-Place Intercertor Prerosal, in H,0.F,

UNCLASSIFED




30.

31.

32,

33.

3b.

35,

3¢,

UNCLASSIFIED 1V-667

1st ind, (1tr., Cmdr. AZC to Hq. USAT, 22 Jan. 195k, subj.:
Long Range Intercertor), Col, .. L. Laughlin, Actg, Ch., Air
Def. Div., Dir/Req., SA7, to Cmdr. AAC, 18 Feb. 195L; 1tr,,
Mai, Gen. F. H, Smith, Jr., V/C, 49C, to Dir/eq. USAF, R Feb,
195L, subi.: Interce-tor Requirement, in 4,D, w7,

Ltr,, Brir. Jen, B. K. Holloway, Actg. Dir/Reg., USLF, to Cmdr.,
ARDC, 19 Feb, 195L, subi.: Requirement for a Long Range Inter-
ceptor, in H,D,F.

Ltr., Gen, B, W. Chidlaw, Cmdr., ADC, to Gen. N. F. Twining,
C/S, USAF, 6 Mar. 195l [ Long Range Interceptor 7, in H.D.F.

TT, RDISD 3-7-E, Cmdr., ARDC, to Cmdr., WADC, 11 Mar. 195L:
TT, WCSF-3-L83-E, Cadr., WADC, to Cmdr., ARDG, 13 Mar. 195l
ltr,, (and attach.) Brig. Gen. F. B. Wood, Dep. Cmdr./Tech.
Ops., AROC, to Mai. Gen. A. Foyd, Cmdr., WADC, 16 Mar, 1951,
/ Long Range Intercertor 7, in Y.D,F,

Ltr., Col. E. N. Ljungeren, Dir/deap. Sys., Dep. Cmdr/Tech.
Cos., A?DC, to Cmdr., VADC, 17 Mar. 195, subj.: Long Range
Interceptor, in H.D.F.

Ltr., Ljunggren to Cmdr., WADC, 23 Mar. 1954, subj.: Long
Range Interceptor, in W.D.F.

Ltr. (andattachs.), Cel. H. 4. “oushey, Dir/Air ‘Jeap. Sys.,
WADC, to Cmdr., ARDC, 25 Mar, 1954, subj.: Long Range Inter-
ceptor; 1tr. (and attachs.®, Tjiunmzren, to DCS/D, USAF, 26 lar,
195L, subi.: Lone Ranre Interceptor, in H.D,F.

I'ilitary Characteristics for a Long Range Interceptor, MC XNo,
368 (AD-3-A 1), 2€ hpr. 195 itr., Gen. N, F. Twining, C/A,
'SAF, to Gen. B. W, Chidlaw, Cndr., ADC, 30 Yar. 195k, / Long
Range Interceptor /; 1tr., Ljunppren, to Dir/ReD, DCS/D, USAF,
/ Aor, 1954 7/, subj.: Military Characteristics for a Long
Range Interceptor Weapen System; ltr., Ljunggren, to Cndr.,
WADC, 6 'ay 1954, subi,: Long Range Interceptor Competition,
in Y,D.F.

Ltr., Lt. Gen. T. S. Power, Omdr., ARDC, to DCS/D, USAF, 18

Dec, 195k, subj.: Long Range Interceptor Competition; 2nd ind.
(ltr., Power to DGS/D, 1Ff Dec. 1954), Gen. B. W, Chidlaw, Cmdr, ,
ADC, to DCS/D, USAF, 7 Feb, 1955, in H.D.F.
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39.

W,

Ltr., Lt. Gen. D, L. Putt, DCS/D, USA®, to Cmdr., ARDC, 10 June
1955, subj.: Airborne Integrated Flectronic and Control Systems
for the Long Range Interceptor, in H.D.F.

C. E. Uyehara, The F-108 Long Range Interceptor; It's Rise, It's
Demise (unpublished draft) (hereafter ciled as ¥-100 Draft),, I,
0-7€, in %,D,F.

Thid., 5-1 to S5-L3; DSM WAR, 1 May 1956; History of Wright Air
Development Center, 1 January-30 June 1955, IT, 13-10; Amnual

Progress Rrt., Proi, 5082, 1 June 1956, subj.: Advanced Fire

Control Sub-Systems for Air Defense Aireraft; ARDC R%D Mgmt,

Rrt. (hereafter cited as ARDC 111}, Proj. 5082, 19 Oct. 1956,
in PPRC, DCS/P%0, WADC files.

Ltr., General ©, =®, Partridge, Cmdr., ADC, to Lt. Gen. D. I.
Putt, DCE/D, USAR, € June 1356; itr., Partridge to C/S, USA®,
16 July 1956; memo, Brig. Gen. .. Ferguson, Dir/Req., to C/S,
USAF, et al, 31 July 1956, subi.: Follow=Cn Interceptor; TT,
AFODC-58626, Hq. USAF, to C-in-C, CCNAD, 1k ¥ov, 19565 TT,
AFDRD-AD 54706, Hq. USAT, to Cmdr,, ARDC and AMC, 12 Apr, 1957;
F-108 Draft, 3-1 to 3-54; 1ltr. (and attachs.), Mai, Gen. A.
“oyd, Chairman, Zoard of General Cfficers, to C/S, USAF, 28
Teb. 1957, subi.: Report of the Roard of General COfficers
Appointed by Memorandum from DIS/D, Hq. TS4R, dated 1 Teb,
1957, in 4.D.F.

F-108 Draft, 3-1 to 3-%Y and S-31 to 5-37; TT, AFDRD-AD-51n69,
“q. US'T, to Ondr. ARDC, et al, L Cct. 1957; TT, RDZ-10, Cmdr,
Jet. 1, ARMC, to C/%, USA?, /Cct. 1957 73 TT, ATDRD-AD 52892,
Fq. USAT, %o Omdr., ARDC, 19 Nov. 1957,7in H.D.F.

F-10€ Draft, 3-1 to 3-% and 5-38 to 5-L0; 1tr., Brig. Gen.

Vo R. Hauven, Asst, Den, Cmdr/Jeap. Svs., ARDC, to Dir/?&D,
NCS/D, USAR, 10 Feb, 1958, subj.: Weapon System 2024 Schedule;
1tr., Yaugen to Dir/Req., DCS/D, USA%, 17 May 1958, subj,.:
2equirerent for Automatic freration of F-1n8, 3CR-114; 1tr.,
Col. 3, R, Lawrence, Asst, Dir e, DCS M, TSA%, to Cradr.,

Jete 1, ARDC, 10 Mar, 1958, syubs,s Weapon System 2024 Schedule,
in T.D.F,

1 sy i - L
71N Mraft, 391 o 22 e ind, ‘1iTe, auten te Dir/Req.,

NCS D, "SAT, 17 Tav 1957, subi,: Requirement for ‘ntomatie
Creration of P-10f, 302-11)), Col, ®. I. Delashaw, Den., Dir/

Teley DOS N, TR, e Medr, RO0, e 1078 g unE,

*)
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DS VAR, 5 and 26 Mar,, 25 ipr., 20 June, 5 Sep., and 17 Cct. 4

1958; 13A7 Standard lissile Characteristics, GAR-9, 2 Jan, 1959;
SSAF Standard Aircralt Characteristics, F-1084, 15 Dec. 1958, in
H.D'F.

F-108 Draft, 3-31 to 3-5L and 5-31 to 5-43; DSE WAR, 10 apr.,
15 ¥ay, 11 Sec., and 18 Dec. 1559, 15 Jan., 5 Feb., 18 and 25
¥ar, 1940,
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