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PREFACE

This history of the Rascal Weapon Systern deals primarily
with the procurement and production of major components. Some
of these components are the airframe, guidance system, propul-
sion unit, and dire ct.or_ ajircraft, Earlg) .re séarch and development,
as well as later development, are also discussed briefly. The .
sections on research and development are included for two

reasons--background material is ne cessary for a complete

‘understanding of the program, and development forms an im-

portant and integral part of the .Rascal procurement and produc-
tion story. Rascal development and production are so entwiﬁed
that it is impossible to discuss one without the other.

The terms Rascal and GAM-63 are used synonymously in
this history. Other words used interchangeably are Washington
for Headquarters USAF, Wright Field and center for the Wright
Air Development Center, and Baltimore for the Air Research and
Development Command.

The author gratefully acknowledges the cdoperation and
assistance of Colonel H. W. Lanford, Jr. and Captain F. J.

Barles of the Guided Air Missile Weapon Systermn Project Office.

vi
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I. THE RASCAL (GAM-63)™ _
WEAPON SYSTEM AND ITS5 MISSION
The Rascal is a rocket-propelied air-to—groﬁnd missile man-
ufactured by the Bel) Aircrafi Co:-por_a.tion_._ It can carry a 3, 000- -

Pound nuclear warhead a¢ a maximum speed of Mach 2. 95 ang 5

. 1 ) ;
maximum range of 0 nautical miles. A director aircraft must
carry the Rascal to within this distance of a target. The flight

:target consists of four phases—-launch, climb, mid—coursa, and
terminal dive,

The Rascal Weapon System

Four major corhpo:zents comprise the GAM-63 Weapon _Syé_-

tern. These are the missile, the DB-47 director aircraft, ground

~ support equipment, and training aids.

The Missile

. . The missile js divided into four major parts: airframe, guidance -

~ Systems, control or stabilization systems, and Propulsion system.

* The name Rasca] is derived from the guidanCe system used dur-
ing the missile's dive on the target. This system of guidance is-
referred to as a Radar Scanm'ng Link, and the word Rascal is
formed by combi_r?i_ng the unde rlined letters of the three words,
GAM is the abbreviation for Guided Air Missile. ' '
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Airframe. The missile airframe consists of a cylindrical
aluminum alloy fuselage and exterior control or wing surfaces.
These control surfaces are located at both the front and rear of
the missile and on 211 four sides. | .T}'.le forward horizéntal sur-
faces consisi of wings and elevators, The I_ront_t;értical surfaces
are ail-movéble r/udd-ers. The_-rea_r horizo.ntal surfaces are 'wings'

K : : K 3
with attached ailerons and the vertical surfaces are fixed fins.

Structurally, the airframe éonsists of fiv'é majér sections.

These sections, from front'to'rear', are the radome nose which

.h'oﬁse”s_ the search radar, the 'forward_b_od'y-which contains the

- guidance equipment, the warhead 5ection, the center body or

tank section, and the aft body"s_hell whi ch contains the propulsidn

unit Some of the principal dimensions of the airframe are:’

ow}'ét;all" length, 32 feet; maximum outside bddy diameter, 4 .
: 5

 feet; horizontal span, 17 feet; and height, 12.5 feet.

Guidance 'Sy'ste.ms. The GAM-63 is guided by two separate

syst!ems. An inertial system which emits no external signals {non-

-émémaﬁng) guides the 'missilé during tHe launch, climb, and mid-
course phases of flight., The MA-8 navigation system located in

the director aircraft feeds information such as the airplane's

* This is referred to as a canard cruciform wing configuration.
For a picture of this construction, see Appendix A. '

A
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velocity, head;ng and distance-to-ts arget into the inertial system
Just priar to lau_.nf:h. After the missile completes the launch and
climb phases of flight, the inertial system guides_tﬁe missile
alt\ng a pre-selécted ﬂight path, Acc_élerometc—rs Iocafcd in the

inertial systern rneasure the d1stance traVQled by the mis sile.

They also mchcafe when the rmssﬂe is to begm its termznal dive

phase of flight. When this terminal dive point is reached, the
6

mertxal system places the mis 511e in a 35- degree dive,

The second guidance system is automancally actwated as

‘the missile begins its dive. This one is a remote radar .relay

: command System which a130 can be turned on at any time by -

the gmdance operator located in the du-ector aircraft. It con-

. sists of a search antenna located i'n the nose of the Rascal and

electronic equipment capable of sending a radar picture from

the missile to the di_rectcr' aircraft. The search antenna scans

a 150—dé_gree sector in froht of the missile. The resulting radar

signal of the target area appears on a sc0pe viewed bv the guid-

.. ance operator. This picture shows the position of the missile

in relahon to the target, thereby permitting the guldance operator
P

‘to ma_'ke proper fhght -path corrections if the Rascal is off- -course.

Stabilization Systems. Servopilots, hydraulic valves, and

mechanical linkage systerns aerodynamically stabilize the GAM-63

- ¥
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in turn, move just enough to of.fset the roll.
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These control the roll, pifch, and yaw of the missile. while in flight,
Both of the Rascal's s guidance systems can transmit control signals
to these stabilization systems, _

..

The first step in maintaining roll control is accomplished hy

a vertical gyroscope which always maintain a vertxcal pD‘Slthn

This gyroscope Imeasures any dev1ahons ca.u';ed bv the rolling

mohon of the mzssxle It also tra‘nsiorms the measured amount

of deviation into an electric si'gnal, the strength of which is equal

to the amount of roll. The gyroscope then sends the sxgnal th?‘ough_ _

'an'a.mpl'ifier to hydraulic valves, ‘These valves move a distance
~equal to the strength of the signal. This moveme_nt'a'ctiva.tes those -

- me chanical links which move the missile's ailerons. The aile rons,

8

"As 1t does for roll, the vertical gyroscope prowdes the first
sk

step in mamtamlno pItCh control. It measures how much the

missile deviate s frorn' its l'a.teral axis. After measuring the devia-

tion, the gyrdscope sends an electric signal through an amplifier

to hydraulic valves, Again, the amount of deviation determines

- * The United States Air Force Dictibnary defines roll as_ "any

movement of an aircraft about its longitudinal axis.

*% Pitch is defined by The United States Air Force sztmnary as

""the movement of an aircraft about its lateral axis; the extent
of this movement, measured in degrees. "

-l
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the strength of the signal. The valves receiving the signal control

the mechanical links which position the elevators. The elevators
. _ | 9 ’

move a distance just far eénough to offset the pitch,

A free gyroscope is the Primary sensing element for yaw

i«

stabilization. This gyroscope measures the missile's deviation

_from'the pre ;selected course or direction it is to travel. Using

the same sequence of steps as in roll and pitch control, .the yaw

stabilization system then operates the rudder to"bring the missile
. 10 _ : : S
back on course, '

-.Pr"opulsion' System. The ‘GAM-63 uses a Bell-develoPed and_
manufactured liquid rocket engine designated the LR67-BA-9, This

engine consists of three identical thrus't_'char_nbers placed in a ver-

tical column at the rear of the missile. Low-pressure propellant

tanks and a gas turbine pumping unit feed JP-4 fuel and inhibited

red fuming nitric acid oxidizer into these chambers. Each of the

- thrust chambers produces 4, 000 pounds of thrust at an altitude of

. 40, 000 feet. Al three chambers operate during the climb or boost

Phase of flight. The three chambers stop operating when the

- missile réac_hes the half-way point of the mid-course Phase of flight:

% "The movement of an aircraft, projectile, or the like about its

vertical axis; the extent of this movement, measured in degrees"
is the way The United States Air Force Dictionary defines yaw.

=
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All three chambers dperate for a2 period of about 153 4 seconds,
: 11

Missile speed at this point is about Mach 2. 86,

Director Airecrafe

The Rascal Weapon Systemn uses modifie_d B—_é? éirplanes as -
director aircraft. These airplanes receive’the 53-47 designation
after modifi éati_or;. r.J:‘}:xe prima.ry purposes of the _DB--:-‘i_-7 ére to
cafry the_: Rascal to a point within 90 nautical miles of. a.target,
launch the missile, Ia'nd guide it éfter launch. -A standard MA-8

%‘“’ radar 'névigation-bombing sys'tex:n directs thé_ carfier to t.he ._correct.'

12 _ o, 1
. location for launching the missile. At the same time, this MA-8

.sy'stem computes and feeds.pre-.lauﬁ;:h daf.a into thé Rascal's iner-
t1a1 gui&;hce system. :
' Additioﬁal equipment, 'however, is .hec'essary for laun;hiﬂg
jénd'guidiné-the missile. Emplo}'ees of the Boei_hg Airplane Com-
: pény pléce..this_equi_pme'nt in and on the B-47 during ifs modification.

: g -2 : 13
This equipment consists of the following:

‘4. A system for holding the missile to the air-
 plane while being carried to the launch point.

b. An Automatic Che ckout System (ACS) for
‘verifying that all of the missile's compo-
nents are operating pProperly and for auto- _

matically releasing the missile.

€. A system for maintaining constant guidance
contact with the missile.

-6 -
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d. A control station for allowing the guidance
Operator to monitor the missile's flight. -

Ground Support Equipment

Rascal ground support equipment can be sepé,rated into three _

categories--servicing, handling, and checkout. Servicing equip-

nent includes such items as fuel, oxidizer, and acid disposal

trailers. Carriages, dollies, assembly stands, and slings are

some of the items in the handling category. All test equipment

: for ma'intaining electronic, electrical, __émd _hydréu_lic systems-

14

‘comprise the checkout category.

The Rascal Missi.on

The Rascal mission is the de struc_tidn of peripheral targets

" having sti-ong.ioclal defenses, thereby reducing losses of manhed

aircraft because_-of these defenses. The missile will be used as

an initial attack weapon when time and the tactical situation permit.

: How_eve_r, only those targets which present well defined radar re-

15

_furn_s can be _atta'cked_with the Rascal. The DB—47'/GAM—63_

system may operate non-"stop to a target from its home base by
means of air refueling. Jf rex’ueii.ng is not possible or desired

by the Air Force, the mission may be'gin from a forward Zi or

- oversea base.

s
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In a typical maximum range mission, the DB-47 carries the
mis si1¢ to a predete;mined launch point 90 naufical rﬁiles from a
target. The DB-47's standard navigation-bombing system con-
stantly computes the distance and course to target while in ﬂight.
to the laﬁnch area. Immediately prior to _la.unch.{ the ACS checks
_Iall_ critical co’rripopents of the misgile to verify prdpe.r funétiéning"'
At ihe same time,' the MA-8 feeds data re-ga.rdiné the dir.ector air -
craft's ve.lo'city, headiﬁg, and d.is_ta_nce_'from ta-rgét into _tile i.ne_rt'i'z.z.l
guidance system., The 'ACS,': together \Qit};x 'the_. 'bB;47's nav.ig.ation’..
bo_mbing' system, automatical'l'y'_releases t.he rﬁissile when thé lauhc_h
'ﬁoin£ is reached. Minimum launch a_.l'ﬁtude is 35,000 feet and mini_—.

16 ' '

mum launch velocity is Mach 0. 79. ‘ |

As the rﬁiséile clears the'la\;l_n'c.h geé.x; of the_direétor ai.rcraft,_ :
its rocket .e.ng'i.ne' -ignite's. .Itlc]_.imbs at an angle of 19 dégreés t@s an
_I altitude of 'a.‘.b'o_ut_. 65,000 feet. The Rascal then leQels off and half—.
.way.through.thé'cruis.e' pha_sg its th.ree rocket chambers autorhatically
stoP‘operating. The ‘inertial system next guides the mis si1¢ to within
" about 17 _nautica.l miles of the'_tar_get. The .r.x;)issile'_. therefore, is
guided_by. the inertial system for a distance of about 73 nautical
-':rniles; or for a time period of about 195 seconds. The inertial Sy S~
tem places the missile in a 35-degree dive when the términal dive

17
point is reached.

-8 -
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The start of this terminzl dive activates the missile's.search
antenna which then scans a 150-degree sector ahea.d of the r-nissile.
A guidance operator in the difectof aircraﬂ determineé tha missile's
position by consulting the picture in the scope. 'Th.is ééeratzor can
either m.onit'or the flight or change the missile's c_?.ii'éc.tion if it heads

It i; possible for the bB--i? ‘to drop the mi.ssi'le as a gravity
bomb if a m’alfunctioAn. should o’ccﬁr_during the mis;sion. In the se
cases, the director aircraft'.__re'le'ases the m'issile. over a 1ess_

19

heavily defended alternate target. .

- 9.
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II. EARLY RESEARCH AND DEVELOPMENT

First Characteristics for arn
Ajir-to-Surfa.ce Missile

The Army’ Air Forces (AAF) publishcd thc'first friilitary

characteristics for an air-to- surface missile on 16 July 1945,

These characteristics called for a missile capable of bemg
Iaunched from a bomber at any altltude between: 20 000 and

45, 000 feet, reaching supersonic speed of at l'east 1, 200' miles

- per hour, traveling a distance of at least 100 miles, and hitting

within 500 feet of a target at least 75 per cent of the time . ‘This

_missile was to be guided either by a :remote or self- contained

1
guidance sys tem ”

- The characteristics did not specify what model bomber

should be used for carrying and launching the mis sile. They

did indicate, however, that the aircraft finally selected was to

suffer a performance penalty of no more than two per cent as a

2
result of transporting the missile.

The Bell. Goodyear, and McDonnell Aircraft Corporations

. Teceived Air Force letter contracts for a year's study leading to .
~ the development of an air-to-surface missile. Bell's contract

~ was dated 1 April 1946, Goodyear's 8 April 1946, and McDonnell's

-
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7 May 1946 Under the terms of these contracts, Goodyear was
required to study both subsonic and supersonic missiles; Rell, a
' 3

subsonic missile only; and McDonnell, a supersonic one. - As a

result of 2 general review of the guided mifasile program in May

1947, t.he Air. Materlel Command (AMC) te*‘mmated the Goodyear '

4

and MCDonnell pProjects. ' This left Bell as the orﬂy AAF air-to-

surface missile contractor.

Early Characteristics Changes |

)
If?&‘ y

B

The letter contract awarded to Bell carried the number

‘W33-038 ac-14169. It identified the air-to-surface r'mssne de -

velopment program as Project MX 776. This Ietter contract

_ changed the July 1945 charactenstlcs in two respects; it spem-'

-

ﬁed the B—_29 as the launch aircraft and it cha.nged the missile's

speed requirement from supersonic to subsonic. . The original
characteristics called for'a missile capable of a speed of at least

1,200 -miles per h'oux; but the letter contract changed this require -

. mient to 600 miles per hou:r

Two months later-_am'en'dm_ent No.' 2 to the letter contract

required Bell to conduct studies on both supersonic and subsonic
6

-versions of the missile.

The definitive cost-plus-fixed-fee (CPFF) contract awarded

to Bell repeated the requirement for both subsonic and supersonic

- 11 =
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I

studies. This contract, W33-038 ac- 1416‘: dated 14 Octobﬁx 1944,

did not receive Air Force approval until 11 April 1947‘ It placed
8 :

the cost of the studies at $1, 380, 108, 85. This amount, however,

did not include Bell's fixed fee of_seven per cent ($96, 607. 62).

A third change wasg made in the study program durmg the

first ‘qal‘ c»f 1047 . In this case, AMC asked Bell to stop all work

on the subsonic version of the missile and concentrate on de_velop-

-9

ing a supersonic one. ~ Supplemental agreement No. 1 made th1s ;

_ 10
program change official in May 1947.

‘In June. 1947 Headquartérs AAF assigned a _IA-priority to

" the development of a supersomc air-to- surface misslle with a

11
range of 100 miles. In July, however, Headquarters AAF pro-

posed that the range of the m1551le be extended to 300 miles.

.Wa.shxngton also proposed that the missile payloa_d capability

12

be mcreased ifrom 2, 000 to 3, 000 pounds In reply to these

p_roPosals AMC md;cated that a supersonic rmss;zle thh the

1 Sugg‘vested characteristics was not immediately feasible. It

: : _ _ 13
in the air-to-surface missile field revealed the following:
a. A missile carrying a 3, 000-pound warhead,
"~ and capable of sustained flight, will not fit

the bomb bay of any operational, experimen-
tal, or planned bombardment airplane.

5
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b. A liquid rocket pPower plant is the only type
suitable for supersonic flight performance
at the present time, and probably for five
years to come, Fuel requirements for such
4 power plant will make it uneconomical and
Very poor choice for powering any missile -
designed for ranges in excess of 150 miles.

i : AMC also included a4 set of re_comr’ne_nded c_haractez-i_stics in
its r’éply to the Headquarters AAF _proposa.ls; T'hé'se called for a
"work-horse" missile capakble of carrying a 2, 000- pOLmd Warhead

a distance of 150 m1les This 2ype of rmss:le, commar’xd person.nel

felt, would "have the greatest degree of ec0norhy, utility and gen--
oyt ’

:eral_value as a potential offensive weapon. ' _

A conference was held in Wash_mgton D. C. durn';g September
194—7 to settle the problem of air- fo surface rmss;le char::cterwtms
AMC repre sentauveq indicated that a missile could be comﬁleted in
a relanvely- short time 1£ Headquarters USAF 1owe red the requ1re-

FIEN

© ments. These people estmuazed that a test missile could he completed

e

%
2 _before tI-e end of 1948 if the ra.nge requirement were lowered to 50
. iles and the pavloa.d wmghl were reduced to 2, 000 ‘munds Tﬁe
;:cnfer_ee.é demdc.d to leave the Hcadquarte*s AAF proposals in the’
15
de \'elopment pP¥ ogr...m and to consider them only as ultxmaf:e goals.
- As a result of r.he meeting, AMG asked Bell to stop all work -o.n thé .
: 150-mi_1§ range missile and start developing a .miss'ile with a range

_ 16
of 300 miies.

=13 -
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The Shrike Program

In January 1948, four months after the Washington méeti.ng,
AMC split Project MX-776 into two parts. One part, Project MX-
T76A, called for the developmentofa test vehicle capaﬁle b'f ééfr_y-
ing al, OOO-poimd payload for 50 miles. ’I;llfae test vehicle ca‘,lle.d
for under this part of.thr pro;rram ev Pntlually be céme kn;)wn as
thc.a- Shrike. The other half of the pProgram, de sxgnated PrOJECl
MX-"??{;B, called for t"e development of a guldance S}.stem which
would be capab.le of dire ctlng the Rascal a dlstance of 100 miles.
. When AMC informed Bell of the prograrn change it asked
that both pronram-: 'he prosecured s:mu.ltaneously and. w1th qua.l
18 .
emphasis . " At the same tlme, the command established a time-
table for the Shrﬂce proglam Th1= called for cornpletxcn o.f prl:;- 1
lxmmary des1gns by 1 April 1948, start of fabrication by 1 July .
1948, compleﬁi_;iqn of_the first missile by 1 March 1949, and start
L . _ 1
of the flight te st .progra_m by May 1949. ? Although the flight test
:"prog‘ran-.; stértéd on .séheduie, the f‘rbl‘ powtred Shrike did not fly
¥ 20
until May 1950.
AMC divided P'ro_ie.ct'MX—?76_into two pari‘.s in ord_er.to pro-

~vide the Air Force with a tactical air-to-surface missile as guickly

* Project MX-776 was the number assigned to the Bell program -
~fer development of an air-to-surface rnissile. See p. 11, '

o 1d =
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and as economically as possible. Command personnel believed
that a test vehicle was more economical and easier to produce
than the larger, more complicated Rascal. They also felt that

the test vehicle ‘would economicaliy produce needed technical

information for the Rascal program, and the Shrike could be ‘-

. e - |
used as a tactical weapon when fully developed.

In January 1949_. one year after Bell started work on the
test vehicle, AMC asked the Under Secretary of the Air Force

: 22
to approve the purchase of 100 Shrike missiles. Headquarters

' USAF took no action and returned the request because it did not

_ 23
comply with certain required procurement directives. AMC

~ submitted a2 second request two weeks later. In this, the com:

mand asked for permission to purchase 93 Shrikes. As a result,

Under Secretary of the Air Force A. §. Barrows authorized the :
' 24

: purcha.se of the 93 test vehicles at an estirmated cost of $6, 190, 000.

- Supplemental égreement No. 5 to contract W33-038 ac-14169
; : : : 25

' -officially authorized Bell to manufacture the test missiles., ‘This

agreement, dated 3 March 1949, also contained a Shrike delivery -

- schedule which required the contractor to deliver 12 Shrikes in 1949,

26 _ -

£lmost two vears after authorizing the manufacture of the 93

 vehicles, AMC decided that only 50 would be needed for the flight

= 15w
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test program because of rapid r‘d‘-" ances in Shrike developrpem
Command pe rsonnel, therefore, asked Headquarte rs USAF .to
authorize conversion of the remaining 43 test \ehrcles into
27

tactical weapons. Washington disapproved the request: on
the grounds that the Air Force had no requirement for an op-
erational Shrike. At the same time, Headquarters USAF

28
recommended that AMC procure only 50 test vehicles,

During the next few months, AMC reduced the pProgram even

below the level suggested by Headquarre:s USAF. Cne of the

l _ ' primary reasons for this steIS'was & reduction in funds. By

June 1951, the Shrike. ﬂlghr test program consisted of only 31
29 : '

missiles..  Hell tested the last Shrike in January 1953, -

Return to the Rascal Development Program

' De.velo'pment of 2 guidance system was the only work
- @"1} _ directly related to the Rascal performed bv the cﬁmtrarto:r

from January 1948 to July 1949. At the end of July 1949, AMC

) ask:ed Bell to submit a cost propoeal for perfo;mmg \.anous

| itemns of work For both the Shrﬂce and the Rascal. One of these
items called for the design of a2 supersonic missile capable of

30

delivering a 3, 000-pound payload a distance of 100 to 150 miies.

After receiving Bell's proposals, AMG wrote supplemental agree- -

ment No. 6 to contract W33-038 ac-14169. This agreement, dated
o 16 =
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25 August 1949, authorized Bell to continue its work on the Rascal
\ . ; 31
guidance system and to draw up the necessary preliminary designs.
In December 1949 AMC asked Bell to resume work on all
phases of the Rascal development program Two specific items
of work listed in the AMC request were: (I) dcwelop a misgile cap-

able of carr)mg a2 5,000- pound warhead for 150 nauhca] miles, and

(2) design the rnissile so it could be carried by either a B-36 or a -

~B-52, Because the B-52 was shl] in the desagn qtage TAMC sug-

gested that the contractor use v.l-:at information was avzilable on
32

the airplane as of 1 December 1949,

Headquarters USAF made another change in the Rascal devel-
opment ]_Sr'ogram in February 1950. Washington, in this case,
divided the progrém into two phases., The characteristics listed

_ 33
for each phase were as follows:

. Requirement " Phase | Phase JI
Range about 100 n. m. 150 n. m.
Speed : ' Mach 1.5t02.0 . Mach 3.0 _
Warhead -5, 000-pound atomic 5; 000-pound atomic
Carrier airplane B-50 ' B-50 and B-36
Inertial Guidance : :
Systems ; desirable _ mandaiory

Headguarters USATF recommended that the confractor work on hoth
Phases simultaneous] y. It also set January 1954 as the target date

for completion of Phase I and July 1955 as the completion date for
34
Phase II.

- 17 =
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- Four months later Headguarters USAF asked AMC to accel-
erate the Rascal program. Both phases. Washington indicated,
were to be completed six months earlier than the dates listed in-

February. As a result of the chahge, July 1953 became the new

. €ompletion date for Phase I and .Ianua.r\r 1955 the;ne_w_ completion

date for Pha.se II. Headquarters USAF also listed jts desired

completmn dates for Phase I and Phase II service tests -These
.35

~ were July 1954 ana Janua):-j,r 1956. = . AMC indicated that the new

dates could be met if wWa =h1ngt0n allocated sufﬁcxent funds to cover

36

' the cost of the accelerated program

' The Rascal - B-47 Marriage

Toward the end of 1951 the Air Force rea Jzed that changes
ould have to be made in the Rascal program. This resulted from

two factors- -the emergence of the B- 47 as the Air Force's Primary

_strateglc bombeér and the belief that local defenses of 2 potential

: enemy would be consj.derably strengthened in the future. The Air

Force felt that suc césafql attacks in the future would be possible

| only if the then Pxxstmg Weapon systems were contmuoush im-
proved. To meet this challenge, Headquarte rs, Air Research
" and Dw.elopmenf Command (ARDC), issued a development direc-

: tive which changeri the GAM-63 Program in two respects--the B.47

replaced the B-36 as the Primary missile carrier, and certain

-18 -

CONFIDENTIAL




one of the Headquarters ARD'C'representa_tives revealed that fhe

CONFIDENTIAL

II

engineering changes were made so the missile could be carried by

the B-47, ARDC, however, retained the B-36 in the program as
37

the alternate Rascal carrier. WADC personnel informed Bell
: 38 .
of the pProgram change at the beginning of March 1952, AMC
39 '
made the change official nne week later. -

ARDC 'calle_d 2 meeting in Baltimc;re .i.'or late Aprii . 1952;
: i
rep resenta_tives from five different organizations attended. The
burpom of this meeting was to eéfablish a ma:stei‘ plan for the de-
velopment of the Rascal We’apon: System.. During fhe. coniferer.xc'e,
_ LY 40
program had been divided into three objectives by that command.

Objective I received first priority and called for incorporation

- of the B-47 as the basic misgile carrier,: development of a simplified

ine rtial guidance system, development of 2 terminal guidance system,

and initiation of atomic warhead tests. The completion date for this
' ' 41

first objective was July 1954,

Objective 11, which received second priority, called for in-
carporation of the B-36 as the basic Rascal carrier and c‘.ontinuation_

of inertial and terminal guidance system development and warhead

. ¥ These organizations were Headquarters ARDC, Headquarters

AMC, Headquarters WADC, Headquarters AFMTC, and the
6540th Missile Test Wing.

- 19 .
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tests. The completion date for this objective was December
42 -
1954,

The last objective received third priority and called for
development of alternate warheads, development of a moré so-
phisticated or improved inertisl guidance systern, and incorpora-
tion of the R-52 agd B-60 airplanes as n.-)issille carriers, The
contracter, however, was to éxpend no special effort on.fhe third

objective. Only tha.t information ohtamed by Bell from its work
' 43
on Objectives I and II was to he appli_ed to Objective IIl.
: : 44
-Headquarters USAF changed these objectives as follows:

a. Ohjective I: Marriage of B-63 with B-47
carrier; {B-63 with single- axis inertial,
- X-bhand radar and atomic warhead}

b. Objective II: Marria age of B~63 with B-36
carrier; {(B-63 with single -axis inertial,
X-band radar and atomic warhead).

gz Objective OT: Additional warhead capahility
in the B-63. :

d. Objective 1V: Improved tei'rnma]'radar and
mid-course s,rstem pOSblble additional

- carriers.

e. Objective V: Completely non- -emanating
" guidance systems for the B- 63.

During 1952, before and after the ARDC meeting, some Air

Force personnel felt that the usefulness of the Rascal Weapon Svs-

45

tem was marginal at best, Orne of these was General Curtis E.

« 20 -
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LeMay, Cornmanding General of the Strategic Air Command

General LeMay disapproved of the Rascal because he felt tPat
other missiles, such as the Snark, hag more to offer the Air
f‘orce thar the Rascal. He also believe_d tha.t the Rascal pre-

sénted operational Problems so severe _that; they made its

46

usefulness que Stionable, Other ohj ectwns that appeared at

the time were: {1) the Rascal system imposed pPenalties on the
Carrying aircraft, (2) it made’ the comp]ex B-47 hombmg and
nawgut:on s"stem even more complicated, {3) the system addead

$300 000 to the unit cost of the airplanes selected to Carry the

System He wa.g espeﬁxallv disturbed by Geperal LeMay's opin-
48
ions, After a.naly‘zing the situation, the Air Force Counci]

re cdmmended and the Air Force suhsequentlv approved rra.l one .

B-47 squadron be eliminated, but that one B 36 and two B-47
* 49

‘Rascal squadrons TYeémain in the Air Force program.

-Basirally, there were two reasons for thisg decisi_on, First, the

¥ See pp. 62-66.

- 21 -
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penalties imposed by the Rascal on the B-47's performance were
not serious. Second, the Rascal would allow the B-47 to deliver
atomic warheads at Supeérsonic speeds durihg a future period of
time when this might be the only way that some targets could be
50
reached.
The Air Force Council made its recommendations almost

two years after the Air Force and Bell éntered into a production

contract. - Bell and the Air Force signed two other contracts at

83 d : . % . .
' { : almost the same time the council Presented these recommendations.
_ One of these contracts provided for the manufacture of tooling for
[ : ' . ' %* '
' - the Rascal production line. The second contract called for the -

conversion of a B-36H airplane into a missile carrier,
Project .MX—776 research and déVelopmex{t did not stép ner
were all reéearéh pr.o'ble'.n;s solve& ky the end of 1952. Bell had
gi.;:) . not yet concluded the 'Sh.rike program, al.though 2? of the 31 vehicles
pl_aﬁned for the -'p.rogram hgci been te sted. No Rascal missiles, how-
.ever:, -had been flown. Bell's efforts to improve the GAM-63 continued

E

'throughomt almost the enfire life of: the missile.

# See Chapter INI
#% See Chapter V. | - _ _
J¥E% These later research pPhases are discussed in the sections of this
history devoted to the various components of the missile, Pro-
pulsion system research after 1952, for example, is discussed
in Chapter IV. See pp. 41-44.

- 22 -
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III. PROCUREMENT OF MISSILES AND
FRODUCTION TOOLING

Rascal Procurement

Letter Contract AF 33{038)-15069

A Bell letter sent to AMC in July 1950 marked the start of
z .

the Rascal procurement Program. - This letter contained the con-
tractor's cost proposal for the manufacture of 13 missiles and three
sets of interim guidance equipment. Bell placed the cost of this

: ; ] ;

lirnited productijon program .at'$2, 254, 993.96. - After a meeting

and an exchange of correspondence had reduced Bell's recommended

| program, both parties agre ed to a letter contract dated 8 August
* 2 s .

=

1950. It called for the manufacture of three recovery glide mis-
siles, four Rascal missiles, spare parts. and ithree sets of interim
. 3
guidance equipment at a cost of $850, 000.
AMC issued the first two amendments to this letter contract
during October 1950. Amendment No. i.added $850, 000 to the sum
5 = 4 .

initially provided, making the total $1i, 700, 000. Amendment No. 2

established a delivery schedule calling for one giide missile each in’

* Research failed to reveal whether this letter was preceded hy an
AMC Request for Proposal.,

n
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April, May, and June 1951, [t also called for the delivery of one

: 6
cal each in July, August, September, and October 1951,

n

Ra

Bell objected to this schedule because it did not correspond

"to one outlined earlier by AMC. The contiractor maintained that

this earlier schedule allowed 11 months for delivery of the seven
2 :
missiles. Amendment No. 2 provided only seven months. Bell
finally agreed to accept the latter schedule only if it were changed
8

in the definitive contract.

Definitive Contract Negotiations

Contractor and AMC personnel started their definitive negotia -
tions in the fall of 1950. .While the negotiators quickly solved the
problem of probable costs, a difference of opinion developed over
the cbntractor‘s rate of fee. AMC pPersonnel offered six per cent,
but Bell wanted seven per cent.. At a meeting held on 14 November
1950 AMC persdnnel offered the contractor a compromise fee of 6.5
per cent. The Bell representatives refused the coffer and requested
a meeting with the A.MC Procurement Committee. ) This meeting
was held the following day.

During the.meeting. the Bell officials presénte& their argu-
ments for a seven per cent fee. They claimed that the company

actually received a profit of only 2.5 to 3 per cent after taxes and

deductions, Bell planned to invest a great deal of money in facilities

- 24 -
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to produce the mis siles, and the contract really called for re-
search and development work and not production work. The
confractor personnel also stated that Br:ll had su.ffered a reduc-
tion in its sub-»contraclmo business and that it needed the sev en
per cent fee to remain in a relatlveiy sound financia’l Position.
After hearmg Bell's arguments, the committee offered the comn-
10
Pany a fee of 6. 5 per cent,

The Bell repre senta.t1ves stated that they dxd not pocsass

the authonty to negotiate a fee of less than seven per cent. 'I‘hey

"Ia.lso indicated ‘that this decision could only be miade h; Bell's Exec-

, 11
utive Committee. A.lthOugh Bell contmued to pre ss for the seven

per cent fee a.fter the meeting, the company accepted the 6.5 per

cent on 6 December- 195¢0.

Definitive Contract AF 33(038)-15069

The resultmn CPFEF definitive contract, AF 33(038)-15069,
dated 27 November 1050 called for the following items: {i) three
_rnockup rm_sslles, _(2) -three Tecovery glidé .missiles,. (3) four

rowered Rascals, (4) tooling, (5) three sets of interim guidance

‘equipment, and (6) spare parts. Thc_esti'ma.ted coct oif these items

was $2, 838, 372.28. Bel veceived a fixed fee of 6 5 per cent

($184, 494.20). The delive ry schedule outlined in the contract pPro-

13

vided for del:very of the 10 missiles over a 13-month peried.

- 55 _
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Procurement under Letter
Contract AF 33{038)—15069

The Air Force did not actually approve the cienmtwe contract
until 11 September 1951, ten monthb after the date hsted.on ’t. Bell
did not approve it until about one year later. Bell -delaved signing
the contract because it and AMC could no.t agree on some of the mis-
: 14

% sile specification changes made by the company.

In December 1950 Bell forwarded a cost pr0posa1 to AMC for

o, the manufacture of 20 adchtwnal mis sileg, T}:us occurred. about

;three weeks after AMC wrote defxm.tlve cﬁntract 15069. . The con-

! 3L _. ; tractox also asked AMC to ~authorize productlon of these missiles,
_Tlus authorlzatlon,. Bell indicated, was needed 1mmedlately becaUSP

: _valu.mable.manufacturmg time had already been lost. The company
said it 13 questionable whether thls time can be made up by extfa

~ effort, extréme cooperation from our suppliers, and ex’cellent.

: - 15
' Progress in the Research and Development Program,. '

-
=
st
e

.AMC tssued a number of amendments to letter contract 15069
'_ in reply to Bell's requestb -Distribution of t.hese amendments cov-
ered a time span of 17 months. Command pPersonnel issued the flrst
16
one in December 1950 and the last one in May 1952 ~AMC 1s<ued

-the se amendments because both parnes had not yet a_pproved the

definitive contract

S
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The amendments authorized the contractor to manufacture
38 additional missiles and certain iterns of ground support equip-
ment. They also allowed Bell to procure the necessary materials
' 17

for the eventual manufacture of 16 additional Rascals. Bell, in

the area of ground support equipment, recewed pe rmission to

construct the following_; (1) 6 missile carriages, (2) 6 sets of

missile checkout equipment, (3) 4 sets of B-50 lift ramps, (4) 5
high pressﬁre trailer's, (5) 12 sets of hoist slmgs (6) 18 field

assembly tra,nsport skids, (7) 24 field as sembly leture cradles,
18 ' ;

and (8) 12 sets of component Cradl-es_,

Bell disagreed with the requlrements listed in amendment

No 9, wh.tch called for installation of a final guldance system in
19

all missiles after the 30th.  The contractor indicated that his

plans d1_d not call for inclusion of final guidance until the 51st mis- _
sile. After a conferénce with command personnel, Bell agreed to
revise its plans and start devel_oPing a final system. Bell emphasized,

however, that it still feit a minimum of 51 missiles with mtenm guid-
20

~ ance should be used in the Rascal program.

' Procuremeng under Definitive
Contract AF 33(038)-15069

AMC and Bell personnel held numerous conferences between

-

December 1950 and December 1952 to negotiate supplemental agree-

ments for basic contract 15069, Command personnel wrote six

=27 -
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supplemental agreements during this 23-month period. The de-
finitive coniract and these supplements did not replace the letter
contract and its amendments as the official contractual documents,
however, until AMC issued supplemental agreement No. 6. The
delay was caused by Bell's failure to sign the definitive contract
until just before AMC issued this égreement, which was dated 10
, : - 21
November 1952 and approved on 9 February 1953, '

By the end of 1952 the AMC Rascal procurement program

called for the manufacture of 48 missiles. This included the 10

contracted for in the definitive contract and the 38.c_'alled for by

- supplemental agreements No. 1, No. 4, and No." 6. The 'p_r_o-. :

gram also called for the procurement of materials for 26
édditional missiles. This placed the totai_numbe_l_‘ of Rascal

missiles to be manufactured by Bell at 74, representing an

increase of 1'0 miss_ilés ‘over the number called for by the re-

placed letter contract and its amendments.

‘In the years after 1952 AMC issued three more supplemental

| agreements which provided for the manufacture of Rascals. Sup- -

plemental é_greement No. 7, dated 16 March 1953, authorized Bell .
e M 22

- to manufacture five missiles. It also allowed the contractor to

23

purchase the necessary materials for 40 additional missiles.

Supplemental agreement No. 10, dated 30 June 1953, called for 61

- 28 =
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up to a2 cost of $200, 060.
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misgiles, This agreement provided for the greatest singlé pro-
curement in the Rascal program. Supplemental agreement No. 47,
dated 21 December 1956, authorized the manufacture of 22 missiles.

This brought the total number of Rascals to be manufactured by Bell

to 136,

Procurement of Production Tooling and Mate rials

Initial Procurement

In October 1950 Bell informed AMC that it needed special tools

and equipment., The contractor stated that these materials were

necessary for the successful completion of Project MX-776 research

and development. AMC, however, decided that this €quipment should

‘be procured under the terms of a production rather than a research

26

contract.  As a result, command personnel wrote amendment No. 3

to'le'tter_"contfact 15069. This amendment, dated 24 October '.1956,

. allowed the contractor to manufacture or procure special equipment

27

Letter Contract AF 33(038)-20402

In December 1950, two m'onths after AMC auth_orized Bell to

procure special equipment, the contractor prepared a cost proposal

‘for creating the Rascal productidn line. The company placed the

. _ 28
cost at $1, 206, 746,27 for the first eight months of 1951. Bell's

cés! proposal covered only an eight-month period because the company

- 29 -
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29
understood that funds for this type of work were limited. This

problem of limited funds for plroduction tooling appeared later
during definitive contract negotiations and again in 1954.

AMC issued letier contract AF 33(038)-20402 on the last day
of January 1951, This contract allowed Bell to begin its prepro-
duction planning, design, manufacture, and procurement of tools

30
and machinery. It also required the contracior to formulate the

necessary methods and processes for the production of 20 missiles

per month on a one-shift basis. The letter contract's time schedule
31

listed 31 December as the completion date for the production line.

This gave the contractor 11 months' time. The letter contract allo-
: 32

cated $940, 000 for this work and the necessary egquipment.

Definitive Contract AF 33{038)-20402

Bell and AMC negotiated for almost two years before agreeing
on terms of a definitive contract. At first, Bell had difficulty in
33

estimating the cost of the production planning and tooling programs.

A second problem encountered during the nego'tiations was the lack of

34
funds to cover Bell's program. Later on, command personnel felt
35 _
that Bell's estimates were too high. The parties finally solved
36

their differences in November 1952. '

- 30 -
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The definitive CPFF contract was dated 10 December 1952
and approved on 9 January 1953. It i'equired Bell to perform .five
tasks--redesign the Rascal to allow the production of 20 a month
o a one-shift hasis and 50 on a three-shiit ba.sis_» develop missile
production methods and technigues, manufacture or procure all
necessary toois fo.r the production lin_e,_ design and manufacture

37
all necessary test equipment, and submit progress reports.

s

The contract allocated a total of $8, 190, 999. 26 for the work.

Al 38
ﬁ*' This figure included Bell's fixed fee of 5.5 per cent.
- In February 1954 AMC asked Bell to reduce its monthly
missile production capability. The new rate fixed production
at four missiles a month on a one-shift basis and six per month
39
on a multi-shift basis. Fund difficulties were again encountered
and Bell used its own money for almost two months to keep the tool-

40
ing program alive. AMC reimbursed Bell and, at the same time,

v
4

T

-

! requested that all future price quotations be submitted on a monthly
] 41
basis.

¥ The contract placed the estimated cost of the five items at
$7,763,980.34. This figure plus Bell's fixed fee of $427,018,92
made the total §8, 190, 999.26. The estimated cost figure listed
in the contract represented 100 per cent of the cost and fixed fee
of four of the items, but only 86.65 per cent of the estimated
cost and fixed fee for the other item. The amount allocated by
the contract, therefore, represented only 97. 33 per cent of the
expected total cost.

- 8E =
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IV. PRODUCTION OF RASCAIL MISSILES

Delivery Schedules and Changes

As noted earlier, production contract AF 33(038)-15069,

dated_ 27 November 1950, authorized the ménufacture of 10 mis-

-siles and three sets of interim guidance equipment. - The contract

specified that the 10 missiles would consist of three mo'ck-up
models, three recovery glide miss'iles, and four powered vehicles.

It scheduled delive ry of the first Rascal for 28 February 1951 and
3 2 . 3
the last one for 31 March 1952. Bell delivered the first missile

on 6 July 1951 and the last one on 5 February 1953. The con-

: _t;ractor'. therefore, acmélly delivered the last missile almost one

year after the date specified in the contract.

AMC issued supplemental agreement No. 1 sixteen months

" after writing the contract. This supplement, dated 5 March 1952,

5

‘authorized the manufacture of 20 missiles. Command personnel

distributed éupplemental:agreement No. 4 {ive months later. It

. 4
called for 15 additional missiles. The schedules in the contract

and these two supplements specified the following Rascal deliveries:

* See Appendix E.
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Table I
Delivery Schedule for First 45 Rascals

Jan Feb Mar Ap* May Jun Jul Aung Sep Cct Nov Dec Totals

1 0 0

1951 1 1 0 1 1 0 1 a .
1952 1 1 2 0 6 o o 6- 0 0 2 6
1953 2 2 2 3 P2 z 2 2 1 3 4 4 29
1954 4 4
- 45

AMC issued still a third supplemental agreement in 1952 calling
for the prbduct_icm of Rascal missiles. This was supplemcntal agree~
ment No. 6, dated 10 November 1952, It authorized the contractor to

manufacture three missiles and procure all necessary materials for

6

‘the eventual production of 26 zdditional Rascals. It contained a

schedule which listed the delivery dates for the 48 missiles Bell
was authorized to produce and the 26 for which the company was to
procure materials. In addition, it made slight changes in the sched-
ﬁles published in earlier supplements. The new schedule was as

7 :

follows:

Table 11
Missile Deliveries According to S. A. No. 6

Jan Febh Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

1951 1 1 0 f{f 1 o 1 ©0 1 o0 O 6
1952 1 1 0 0 o 0 0 0 0 0 1 0 3
1953 1 2 1 2 3 4 3 4 3 4 4 32
1954 5 5 6 7 7 .3 ; - 337

* Includes the 26 for which only materials were to be procured.

- 33 -

UNCLASSIFIED




UNCLASSIFIED

v

Although this schedule called for completion of the 48 mis-
siles by February 1954; Bell actually delivered only 16. The
contractor did not complete the 48th missile until August 1955,
one and one-half years behind schedule.

After 1952, AMC issued three more supplemental agreements

for the manufacture of additional Rascals. These were No. 7 dated

16 March 1953, No. 10 dated 30 June 1953, and No. 47 dated 21
: 8

December 1956, The schedules were as follows:
Table III

S. A, No. 7 Delivery Schedule
(5 missiles - material for 40)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1954 _ 4 8 7 T e T . 40
Table IV
S. A. No. 10 Delivery Schedule

(61 missiles)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

e,

1954 L SR Al S RS B -
1955 9 8 2 19
61

Table V :
S. A. No. 47 Delivery Schedule
(22 missiles) :

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1958 1 4 3 3 3 3 3 2 22

* Sce Appendix E.
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The Rascal procurement program remained stable for
the thrée and one -half years between supplerﬁental agreenﬁent
No.. 10 and supplemental agreement No. 47. The command
had distributed five documents which authorized the production
of missiles before it released supplemental agreement No. 10
in June 1953. These five documents, tpgether wifh supplemental
agreement No. 10, provided for the manufacture of 114 missiles.
This number did not increase until AMC issued supplemental |
agreemen£ No. 47 in December 1956,

The schedules in the contract and supplements which pro-
vided for the 114 missiles called for delivery of the last one in
September 1954. In February 1954, however, AMC authorized '
a schedule change which listed March 1956 as the delivery date
for the 114th rnissile.‘9 This new date extended the original sched-
ule by 18 months. Nine months later, in November 1954, AMC
issued another schedule change. This one authorized delivery of
the 114th missile in January 1957, slipping the delivery date for

10
the 114th missile an additional 10 months.

_ 35 -
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Table VI
Original Rascal Delivery Schedule

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

1951 0 1 : ‘8 % 1 B Y @l 9P 6
1952 1 1 a8 & o 0 & 6 9- 0 1 ©® 3
1953 1 1 2 1 2 3 4 3 4 3 & 4 32
1954 5 5 6 T 7 9 15 12 13 13 14 9 115%
1955 9 8 2 O © 0 O ©O0 O 0 0.0 19
1956 0 o0 O ©0 o 0 o0 o0 0 0 0 0 0
1959 ¢ 6 © ©O ©0© © o O 0 @ 0 O 0
1958 0 1 .4 3 3 ¥ 3 3,2 0 9 D 22

197

Table VI lists in consolidated form Fhe delivery schedules
included in the contractual documents. If re_ﬂects- changes made
in earlier: schedules by later supplements. For example, sup-
plemental agreement No. 4 changed the delivery schedules listed
in the contract and supplemental agreement No. 1. The table does
not list these earlier schedules, but it doe s'. include the schedule
which appeared in supplemental agreement No. I4.

A.lthough the table calis for a total of 197 missiles, AMC
bought only 136. One reason for this diﬂ'ereﬁce is the fact that
supplemental agreement No. 6 authorized the manufacture of

three missiles and the'procurement of materials for 26.

% This figure includes the 66 missiles for which Bell was to
procure materials. It is actually five lees than what it :
should be. This occurred because supplemental agreement
No. 7 called for a total of 45 missiles, but its delivery sched-

ule listed only 40.

o 5b =
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The supplement's delivery schedule included all 29 missiles. A
second reason for the difference is that supplemental -agreement
No. 7 called for a total of 45 missiles, but the delivery schedule
accounted for only 40. Adding five missiles td the total listed in
Table VI produces a new total of 202. Subtracting the 66, for
which only materi;l was to have been procured, from the new
total of 202 gives the actual total. of 136.

| Table VII
Revised Rascal Delivery Schedule

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

ig51 © ¢ @ o o ‘o 1 ® 1 9 © 1 3
1952 3 o0 O0 O ¢ O 9 o & H:-8 1 6*
1953 0 1 o0 ©O0 o 1 0o O 1 O o 3 . &F
jusd. W™ & * o A M2t e A& 3 2 16
1955 2 3 3 3 4 3 4 3 4 3 4 3 39
1956 3 3 3 3 3 4 4 4 4 4 4 4 43
1957 1 0 ¢ o o 0.0 O ¢ 0 © D 73
1958 0 1 4 3 3 3 3 X Zz B 4 0 ¥
136

Table VII lists the missile deliveries authorized by the
change made in November 1954. It algo includes the 22 wissiles
procured by supplemental agreerment No. 47. A comparison of

this table with Table VI shows how the changes AMC authorized

# BRell delivered these 26 missiles before 1 November 1954 in
the months indicated in the table. ' ;

% These were the 22 missiles called for by supplemental agree- '
ment No. 47, dated 2! Decembher 1956.

=37 =
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in 1954 expanded the delivery schedule for the first 114 missiles.
The numbers marked by a single asterisk indicate those missiles
Bell delivered before the November 1954 change.

Production Problems and Delays

Changes in Missile Characteristics

' Changing- requirements led to delays in the Rascal produc-

tion pr0gram. Near the end of 1949 when Bell returned to full-_

scale Rascal development, the Air Force wanted a missile with

the following characteristics: (1) capable of carrying a 5,000-

11

- of being carried and launched by either the B—3_6 or B-52 airplane.

Early m 19580 Headquarters USAF divided the Rascal develc»p-
ment program into two phases. Phdse I called for a missile with a
range of 100 nautical. miles, a speed .of Mach 1. 5to2.0, and a
5, 000-pound payload capability, while having the additional cap-
: 12

abil'ity of being carried by a B-50 airplane. The Phase II

program called for a missile with a range of 150 nautical miles,

a 5peed-of Mach 3.0, ~and a 5, 000-pound paylo-ad capabiiity, to be -

i3
ca.rned and launched by either the B- 50 or B-26 airplane.

Toward the end of 1951 the Air Force introduced the B 47
14

into the Rascal program as the primary missile carrier. AS

- 38 -
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a result, the contractor had to make changes in the missile to

-t

adapt it to the Stratojet.
In the middle of 1952 Headquarters USAF outlined a Rascal
development program with five objectives. Basically, these ob-

jectives were 2 B-47/GAM-63 combination, a B-36/GAM—_63

combination, development of alternate warheads for the Rascal,

development of improved inertial and terminal guidance systems

and inc__oi-poration of new carriers into the progrém, axid_ dévelop-.
«f 15 '
ment of a completely non-emanating guidance. system.

" The ﬁro.gram re.mainéd'stable_ for _three_ years. Irlx f‘ne
x;widdle of 1955, however, Headguarters USAF made another
change.- This one called for the cén.celiatio:; of ébje ctives iII_,

IV,. .and V; caf\cella.tion of the ol*aj:ective II Operé.tional Suit.abi.l‘%ing'
T.est'{OST). -Prog.rarn; c.anc.ellation of the D'.B-36/.GAM—6?~ operel-..
tional squé.dfon_; orientation of all work on ot-jecti‘;e Il toward

e*x;pl'editing completion of objective I; and establishment of okjec-

16
tive' VI. . The new-objective VI called for development of 2

' Rascal with an extended range.

This reorientation forced AMC and WADC to stop the Ras-

- cal development prograrn so it could be re-evaluated, reorientate

the flight test program, incorporate about 70 changes in existing

17
guidance equipment, and modify director aircraft. As a result,

- 38 -
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missile deliveries, director aircraft deliveries, squadren augmen-
i8

tation, and the OST program were delayed.

Delays Produced by the R&D Program

The Rascal production and development prografns were closely
allied. The development program used almost three-fourths of all
the missiles produced. In July 1952 WADGC estimated that 94 Ras-

' i9

cals would be needed for the research and development phase.

.It.also eS'timated that the 94th article would be tested in December

20 _ |
1954. A little over two years later, in August 1954, the Air

Force reduced the number of missiles to be used in the develop-

! 21 .
ment program to 74. The Air Force listed April 1956 as the
22

‘delivery date for the 74th Rascal. ‘The contractor did not de-

liver the 74th Rascal until January 1957 and the 94th until

December 1957 \

Early Delays. Bell analyzed the re sults of each flight test

‘and made whatever engineering changes were necessary in the

_ next missile. The refore. practically all of the early articles

23

were entirely different. This program of continuous change

delayed the production of early Rascals.

The lack of suitable gyroscopes alsa delayved the contrac-

tor's first research and development efforts. In June 1951 WADC

% See Appendix E.
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personnel pointed out that, in addition to the small number avail-

able, the late delivery of gyroscopes had delayed the ilight test
24 ¢ ” . .

program, Six months later WADC indicated that other factors,

primearily propuision and guidance difficulties, were holding up

the dewelopment program. Gyroscopes were held to bhe only a

f
Z5

_contx‘ibuti_ng factor.

Propulsion System Difficulties. Bell encountered propul -

‘sion devéloPment problems during a large part of the Rascal

production program. At the start of Rascal development in

26

1946 the contractor worked only on turbojet power plants.
l.ater, when evaluating all poséible power plants, Bell listed
ramjet engines as least des_irable_. AMC, however, listed the
ramjet as most desirable.  The command placed the rocket

engine in second place and put the turbojet at the bottom of the
28 ' -

.. list.

In the fall of 1947 it appeared that a rocket power plant

would be needed to propel the missile. Both AMC and Bell

agreed that the Rascal's weight and range requirement poinied

" to the use of rocket propulsion. Bell requested AMC's permis-

sion to secure bids for the development of the necessary rocket
29
power plant.

= #§1 ~
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At the beginning of 1948 Bell asked AMC for approval to
build three rocket test cells. These cells, the company indi-
cated, were needed for the development and testing of rocket

30 :
engines, AMC replied that it could not approve Bell's request.
The command pointed out that it "did not regard with favor" the
31
idea of airframe marnufacturers producing power plants. - All
necessary engines, the command indicated, would be provided
as Government Furnished Equipment (GFE). AMC also asked
the company to stop all rocket re search being performed under
: 32
the terms of contract W33(038) ac-14169.
Bell immediately discontinued its rocket engine research
33 .
and development work. However, it stated that it did not
understand AMC's attitude, since the company had worked for
_ 34
years on this type of research. In addition, the company
pointed out that it was already recognized as a weil-established

producer of rocket engines. AMC changed its attitude in Septem-

ber 1948 and gave Bell full re sponsibility for de#eloping the Shrike's
35
liquid rocket motors.
Two years later, in September 1950, Bell placed a sub-
contract with the Aerojet Engineering Corporation which called

for the developmnent and production of pump-drive assemblies.

These assemblies formed an integral part of the Rascal's rocket

- 42 -
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engine. The subcontract, No. 314, dated 1 September 1950, pro-
36

vided for the production of three assemblies. Bell subsequently

placed two additional subcontracts with Aerojet raising the total
37 .
on contract to 67.

However, Aerojet encountered development difficulties which

’

delayed production and raised costs. These technical difficulties

affected the company's delivery of pump assemblies. The orig-
' 38
inal schedules in the subcontracts called for the following:

Table VIII ,
Original Delivery Schedule for Pump Assemblies

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

1951 2 0 0 4 Z % T OB O%Y 406 B 32
1952 7 17 T 3. % 35
' 67

Bell revised this schedule at the beginning of 1952. The change

placed delivery of the last unit 10 months behind the date orig-
39

inally scheduled. The new schedule called for the following:

Table IX
Revised Delivery Schedule for Pump Assemblies

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

195t 0 0 6 O O O O 0 0 O0 0 1 1

1952 5 4 2 0 0 I 3 4 6 6 7 7 45

1953 7 7 7 y E
| | SRR
A3
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Difficulties with the Aerojet turbine pump continued to harass
40

the Rascal development program zs late as November 1955, The

late delivery of pumps still held up the'p_rod.u::tion program in Octo-
41
ber 1954, ' Bell finally completec‘ a successful test of the LR67-

BA-9 engine in August 1956,

Guidance System Difﬁculties._ The Rascal Characteristics

released in July 1945 listed three possible types of guidance sys-
.43 - _ :

teme. Contract 14169, dated 14 October 1946, listed the same

three types mentioned in the characteristics. The three types

were an independent system, a remote control system, and a -

45

He'ﬁdqu.arter_s USAF specified director aircraft or remote
. 46

‘control for the Rascal in the July 1947 characteristics. AMC

perso’nn'él, however, recommended that the Air Force place pri-
. 47

mary emphasis on a preset or independent system, . They

-suggested that the director aircraft system should receive only

48

secondary consideration.

The Air Force did not accept the AMC suugestlon, for the.

command asked Bell to develop a radar relay or remote system

in January 1948 at the tirne it divided the Rascal developmeni:_

* 49

‘prograrn into two parts.

% Research failed to produce any documents which contained

Headgquarters USAF's disapproval of the recommendation,

=
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Bell started two separate development programs to construc:
the requiregd relev system. The first was for development .of a
systern for successfully sending a radar picture from the missile
to the director aircraft. The Air .Force wanted a ‘._ystém capzble

_ >0 _
of transmitting thz picture at leasi 100 miles. The other pro-

grarﬁ aimed to develop 2 method for producing clear pictures of

the target area in the director aircraft. Air Force requirements

stated that the systerh had to permit target identification in adverse
51 o '
weather. These requirements also called for a systemn that

wduld allow this identification when the missile was at Ieasf 25

: b2
miles {from the target.

In'F\ebruary 1952 ARDC changed the Air Force positi_on_: on
Rascal guidanée. It Tequested that emphasis bé placed on devel-
oping an inertial or independent system rather than the remote

53. ' ' '

system. = ARDC indicated that the relay system could be used,

but 6n1y {for the te rminal p'ortion of flight, and allowed the relay

_sy'sfem to remain in' the program so that Bell could meet e;:isting'

54 .
schedules. The command pointed out that the Bell-developed

“ine rtial system'héd to be compatible with the 0K series boinbing

-and navigation system. It also stated that modifications to the "K"

55

-system had to be held to a minimum.

-.45 -
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AMC had prepared fo; the change in guidance systems almost
two years bei’or_e it actually occurred in February 1952. Command
personnel had issued supplemental agre_el;nent No. 8 to reéear'ch
contract 14169 in Juné 1950. Among other things, No.'.. 8 c;ued for

: : 5
a study leading to the developrﬁent of an 'me'rtial. guidance system. i
4 -.Threex'years after it issued No. 8., A:MC _issuéd supplementél.

agreement No. 18 dated 12 May 1953 and approved 26 June 1953.

It provided for the design and manufacture of three director air-

craft terminal guidance systems, manufacture of three spare
& -s'ystems, construction of production todli'ng and test equipment,

and the engineering design for modification of elght bombmg-
57
navigation computors.  The supplement called for delivery

" of one terminal guidance system each on 1 November 1953, 1
B
Decemb'er 1953, and 1 Jariuary 1954. It liste_d 1 February
B 1954, -1 March ‘1954, and 1 April 1954 as the delivery dates for
W = . 59

the three spare systems. The agreement also contained a de-

live'ry schedile for the eight cornputors. This schedule listed

only two da.tes——November 1953 as the delivery date for the first
60

unit and April 1954 for the last one.
Production contract AF 33(038)-15069, dated 27 November
1950, provided for the manufacture of three interim gu1dcmce

61
sets. Supplemental agreement No. 9, dated 29 May 1953,

- 46 -
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authorized the manufacture of 34 B-47B and 22 B-36F director

62 . it
aircraft guidance systems. Spares accounted for 28 of the 56
systems. The supplement also authorized the contractor to supply

63
tools and additional equipment for the 56 guidance systems.
Suppleméntal agreement No. 9 contained three separate de-
live r'j- schedules. The first outlined the del-ivery dates for 17
: : 64

B-47B guidance systems as follows:

Table X
B-47B Guidance System Delivery Schedule

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

1954 0 o O 0 O 0 0 O 2 1 0 1 4

1955 3 3 Z X2 5 . RN AT R R

- The second schedule listed the delivery dates for 11 B-36F guid-

b

ance systems as follows:

. Table XI
B-36F Guidance System Delivery Schedule

Jan Feb Mé.r Apr May Jun Jul Aug Sep Oct Nov Dec Total

1954 o 3. 3 3 2 1 1 0 o0 @ o © 11
The last delivery schedule dezlt with the 28 spare systems called

for in the supplementi. - This schedule did not list spacific delivery

- dates; it authorized delivery of the first spare system on 15 July

65

1954 and the last one on or before 1 May 1955,

- 47 -
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In October 1953 AMC received informal information from
contractor personnel that guidance syvstem deliveries would be
delayed. This occurred only five months after the command
issued supplemental agrecment No. ¢ whkich zuthorized produc-
tion of the guidance vnits., AMC asked Bell to verify the informa-

66 .
tion and submit a new schedule.

Bell subsequently informed the AMC that guidance system
deliveries would be delayed. It indicated that the last unit would
not be delivered until December 1955, seven months behind sched-
ule. The contractor said the delay was caused by three factors--
AMC had failed to sign and issue coniractual documents on time,
the company had miscalculated the time needed to transfer a
system from engineering to production, and Bell had under-
estirnated the time needed by sﬁbcontractors for ordering

_ 638 '

materials and manufacturing components.

Bell requested and AMC authorized a nuinber of schedule

69 '
changes after November 1953. By October 1955 AMC had
_ ~ 70
authorized delivery of the last unit in October 1956. In Feh-
ruary 1956 AMC again changed the delivery dates for the guidance
_ ' 71

systems, allowing Bell to deliver the last unit in April 1957.

It slipped the original delivery date in supplemental agreement

No. 9 almost two years.

- 48 -
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The Strategic Air Command objected to the design of certain
components soon after Bell began to manufacture the guidance sys-

tem. SAC requested that the contractor redesign the tratking
. 72

handle system to eliminate unnecessary operator confusion.
5 ’ . J ol ?:‘.

Also, SAC objected once again to the Rascal Weapon System.

On the one hand, the command indicated that it _did'not want the

‘Rascal in its inventor y: on the other hand, it requested that the

_ ; : T - _ 73
change be made to increase the weapon's effectiveness. SAC

wanted the best weapon possible until the Air Force officially

cancelled the Prdgram.

Fu'ndixlg Problems

Eariy Overrun in Production Funds. -Bell notified AMC

early in 1952 that the company needed more funds than it had

74

Tequested to manufacture the first few missiles. A few

months later AMC gave Héadquarters USAF an indication of

how badly Bell had unde re stimated actual costs The command

; poiﬁted out that the .c_ontractor had underestimated direct labor

hours By 210 per cent, tool labor hours by 350 per cent, tcol de-

sign 1a_.Bof hours by 123 per cent, direct material costs by 2.2

"per cent, tool material costs by 909 per cent, and direct expense

* For SAC's first objection, see pp. 20-21.
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costs by 169 per cent. The average for the six categories was

v

293.8 per cent. In addition, Bell had overestimated engineering
: 76 ' '
labor hours by 16. 8 per cent.

The commpany did not offer any concrete evidence to AMC to

explain its error., However, it did list three possible reasons.

First, the company's engineering department underestimated the

weight of the airframe by 1,900 pounds. Second, the company
underestimated the cost of installing and modifying missile elec-

tronic systems. Third, the company based fooli_n_g cosls on -
17

producing a 1, 800-pound airframe and not one of 3,700 pounds.
78

Bell summarized its position on the overrun as follows:

our original conception of the missile was
that it was quite simple in structure and light in
- weight, serving only as a coéntainer for compli-
cated and intricate mechanisms. We have sub-
sequently learned that this was not the case,
but that this missile is a complex and expensive
airframe requiring far more precision and man-
power input than the average airframe required
for fighters We further believe that an average
cost of approximately $85. 00 per pound is not
unreasonable for this type of work,

An AMC representative discussed the problem of overrun with
Bell officials immediately after the contractor asked for more money.
The se conferences verified that the reasons offered by the contractor
did cause some of the overrun. They also produced two otl.l.er poss-

ible reasons for the higher production costs. These new factors were

- BO -
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poor coordination among the various departments at Bell and de-

79

lays in the develcpment and production programs. The AMC

representative concluded his report on the conferences as

80

follows.

In conclusion the undersigned would like
to go on record as stating that his general
opinion leads him to believe that the Contrac-
tor [ sic] was so anxious to obtain a contract
for the building of these missiles and the re-
lated components of equipment that they were
willing to agree toc do almost anything as well
as sign almost anything in order to commit
the Governinent so as tc assure continuance.
of this program. It also seems to be the feel-
ing of the undersigned that a feeling exists in
the Field Office that Washington is "'missile
minded" and the Government will bail all
mis sile producers out of any financial diffi-
culty as they have previcusly bailed such

~contractors out of difficulties on similar

projects in the past,

AMC issued change order No. 3 to contract 15069 to cover

the overrun. This order, dated 15 January 1952, added $2, 80€, 820. 55

It was given Air Force approval on 19 March 1952,

Shortage of Fiscal Year 1953 R&D Funds

A second funding problem appeared a few months after AMC

cient Rascal development funds for Fiscal Year 1953 which WADC

feared would prevent the Rascal from meeting its planned operational

82
WADC informed ARDC of this sitvaticn in July 1952. The
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center also offered a solution to the problem. It proposed that
83

AMCGC support the development program with production funds. -
- 84

WADC placed the cost of this support at nine million dollars.
ARDC presented the problem to Washington. Headquar-

ters USAF, in turn, attempted to secure the funds from the
o x 85 - R
Department of Defense.

In October 1952 WADC placed Fiscal Year 1953 Rascal
' : 86 _ %,

costs at 31.575 million dollars.  The center indicated that it

" needed 8.. 025 million of the 31.575 million dollars for various .
- 87 A
:d_evel_'opment programs. Lack of funds, WADC pointed out to.
ARDC, \_Vou.ld not only dela'y RaLscal resea;ch and dev'elopx.'nent,
bL\t the entire procurement program. WADC also reported that
the 'amount.of delﬁy would depend on the amount of money pro-
' gg - - _
vided for development. '
WADC ‘asked Bell to'prepar? cost estimates for reduced
devéldpment.prcgrams, The centerh'made_these reque.sts in
: _. ; 89 :

October 1952 and again in December. In December the center

asked for a cost cstimate after the contractor terminated 24

* Headquarters USAF apparently did not receive the requested
funds from the Department of Defense, for WADC later asked
Bell to reduce its development program. How-
ever, rese¢arch failed to produce any concrete evidence to

substantizate this.

= B2 =
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projects, limited the scope of five, and transferred the cosfs_ of 10
9G.

projects to director aircrait production contracts. Two months

Jatar WADC stopped all work on 10 projects and limited the scope

91 _ _
of 10 more. The center pointed out that Bell's Fiscal Year 1953
; 92

costs were not io exceed 22. 602 milliocn dollars.

Lack of Fiscal Year 1955 Funds

During an ARDC meeting at Wright Field in Jandary 1954,
AMC personnel predicted that research and dev.'elcpment funds

for Fiscal Year 1955 would fall 1.5 million dollars short of the
: .93 : : '

required amount.

Research contract 1'4_1169 expired on 15 October 1954 and

AMC plan.'ned to issue a mew contract to replace the old one.’
S of ' ' ' 94

However, Bell and the commané could not agree on terms.

Consequently, AMC issued letier contract 14169 designated
supplemental agreement No. 28 as a temporary measure. This

supplement, dated 15 October 1954, allocated 7.5 million dollars.

It _ailowed the contractor to continue his development eiforts from

. 95
15 October 1954 through 1 January 1955.

RBell and AMC representatives met in the middle of Decem-

-~ ber 1954 to discuss development costs for 1955. AMC pérsonnel

discovered during the conference that Bell's esiimates were comn-

96 .
siderably higher than the 23.809 million dollars available,
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Command personnel estimated that §. 837 million dollars more
97
were needed to meet Bell's estimates. The AMOC decided to

reduce the contractor's development efforts in 1955 to the level
98 . ; :
allowed by available funds. WADC agreed that no other alter-
29

native existed. It recommended that AMC "Purchase all work

o

under Objective | and II and approximat-ely 1. 5 million under Ob-

jective V for that length of time which present authorized funds
100 -
will permit. "

In February 1955 AMG criticized Bell for the way it had
101

managed two financial aspects of contract 14169. First, Bell
had failed to notify the Air Force on schedule that an overrun

102

would occur on Fiscal Year 1954 funds. Second, it criticized
2
the manner in which Bell had presented the cost estimates for the

: 103
period from 16 October 1954 through 31 December 1955, ; AMC
pointed out that the company had estimated the cost of the develop- |
ment program at $27,519,955.87 during early negotiations. How-
ever, the company had placed the cost of the program at about 33

million dollars during negotiations held on 16 December 1954.

AMC objected to the fact that Bell had informed no one before

‘thé December meeting that costs would rise above the 27.5 mil-

104 ' . 105
lion dollar figure. The command admonished Bell as follows:
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Appropriated funds today require close
budgetary controls within the Defense Depart-
ment. Timely and reasonably close estimating
are prerequisites to effective control. It is
requested that this matter be brought to the
attention of the appropriate people in your or-
ganization in order that corrective action may
apply in the future.

Bell answered the AMC criticism immediately. Although the
company admitted that it had not forwarded ""distinct and separate

advice" that a funds overrun would occur, it claimed that monthly

. financial reports sent to the AMC had supplied the necessary in-

106 - .
formation. - The contractor also indicated that Air Force

requirements had raised the estimate from 27.5 to 33 million
107 \
dollars. Bell cited the Air Force requirement that the esti-

mate be based on completing items of work as an example. Past
estimates had covered only periods of time and not item completion.

New itermns of work introduced by the Air Force after the early con-
108

ferences, Bell stated, had also increased costs. The company
' 109

summarized its position as follows:

" In this negotiation the work requested
by the Air Force obviously was going tc cost
more than the Air Force could fund at the
moment. In recognition of this, we willingly
agreed to an arbitrary reduction of 5% in our
quotation, and also agreed to operate under
partial financing. We thus assumed a finan-
cial management burden not ordinarily placed
on a contractor.:
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The management of Bell Aircraft Corpora-
tion is keenly aware that appropriated funds, as
you say, today require close budgetary controls
within the Defense Department. This has been
regularly and repeatedly called to the attention
of our various operating department heads, to- "
gether with the reminder that Defense Depart-
ment budgetary controls in turn depend to a
great extent upon correspondingly efficient and
effective controls by the various contractor
companies. We recognize further, thata
significant factor in these budgetary controls
is timely and reasonably close estimating.

AMC wrote a new research and d_evglopment contract at the_
end of 1955 to replace contract ;4169-. Actually_, the command had
' w';an-té'd to write the contract 'o'ne year before, e This c.:'Ontract.,'

AF 33(600)-31948, dated 1 January 1956, allocated $22,038, 774 94
110

for 1mprovements in the Rascal Weapon System

Rascal Fu.nch g FlSCZ.]. Years 1957 and 1958

Headquarters USAF estabhshed a Fxscal Year 1957 ceiling of_'
111 '

19. 433 million dollars for the Rascal program. ARDC per sonnel
at anht F1e1d on the one hand recommended that the Rascal pro--
.gra}n_not be cut to meet -Ithe ceiling, but, ‘on the other hand, fhey

: - ' ;. : 1i2
outlined a limited six-month program that met ceiling requirements. :

This prograrn consisted of six different jtems. It provided for a

production stretch-out and limited product improvement. It also

* See p. 53.
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confined Bell's development and production efforts to the first half
113 -
of Fiscal Year 1957. . ARDC Detachment No. 1 placed a price
tag of over 26. 6 million dollars on continuation of its program
: 114 2 : )
over the last half of the fiscal year.

Two 1‘1‘1ont}is later, in July 1956, the detzchment indicated

that completi'oﬂ of the Rascal Weapon System would requii-e' 67
115 '

" million dollars.  The detachment placed Fiscal Year 1957

11 -
costs at 53. 5 million dollars.  Completion of the 22 Rascals

procured in Fiscal Year 1956 required 17.75 of the 53.5 million
117 : '

.dollafs_. Research and development support and product im-

118
provement required the remaining 35.75 million dollars.

‘The detachment also indicated that a total of 13.5 million dollars

from Fiscal Year 1956 funds could be applied to Fiscal Year 1957
119 ; 8 :
costs. ;
In January 1957 Headquarters USAF directed AMC to cancel
. RS .
all product improvement. In the middle of March 1957 the

command started, st'opp'cd, and again started to terminate portions

- of research contract 31948. .it started to terminate the contract on

11 March, stopped it on 19 March, and started it again on 21
121 -

‘Mazch. = During the third week in April 1957 AMC started to

122
terminate portions of production contract 15069.
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The ARDG detachment at Wright Field pointed out in August
1957 that contract 31948 established'performancé requirements.

It pointed out that Bell had met all but the repeatability, warhead
' 123

testing, and operational mission requirements. The detach-

ment also indicated that the Rascal could not be depended upon
124

under operational conditions. It evaluated the weapon system
125

and Bell's efforts as follows;

Based on the contractor's past flight test
performance with the Weapon System and this
Command's knowledge of the design short com-
ings inherent within the present -onfiguration,
it is our opinion that no major improvement in
the flight test performance of the Weapon Sys-
tern can be expected by the completion of R&D
thus the operational dependability of the Weapon
System will be very marginal It has been our
opinion that only by major subsystem redesign
‘and simplification could the Weapon System
performance reach the desired operational
proficiency. Individual developments to over-
come these system deficiencies were directed
by the Air Force and undertaken by the Con-
tractor, By Hq USAF direction in May of this
year all redesigns, with the exception of the
engine conversion to Red Acid, were terminated.

In summation it is ocur opinion that the con-
tractor has performed satisfactorily under the
terms of his contract and the present configura-
tion of the Weapon System is being built to as
high 2 quality and performance standard as the

design will permit.

- Bg .
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In 1957 AMC estimated that an expenditure of 12.3 million

dollars during Fiscal Year 1958 would complete the Rascal pro-
. 126 :

gram. The command and Bell negotiated a work program for

that amount.

Increased overhead and labor rates, production stretch-out, '
and test prog'ram difficulties doubled the estimated Fiscal Year
1958 costs. Final costs came to 24.7 million dollars for the

127 : .
year. . The command applied the 12.3 millicn dollars provided
for Fiscal Year 1958 and 2.3 million dollars from reprogrammed
o ' L KR, _ 128
Fiscal Year 1957 funds toward the 24.7 million dollar cost.

This left a balance of 9.9 million dollars.

The command asked Heé.c:lquarters' USAF to provide the 9.9
million dollafs in Fiscal Year 1959. AMGC explained that it needed
5.5 million doilars to complete missile production, 0.7 million
dollars for sustaining engineering, 3.3 millicn for tooling mainte -

o _ 129
nance, and 0.4 million for technical data. The Rasczl program
also required about 8.9 million doliars for spare parts and ground
130 e
supporf equipmernt. Contract termination, the command pointed
g ' _ 131
out, would cost the Air Force 6.0 million dallars. On the other
hand, progra.rn completion required only 50 per cent more funds
than contract termination. Failure to fund the program, AMC

132
stated, would result in the following:
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First, we are forced to admit publicly that
the United States Air Force is unable to perfect
an air-to-surface missile inspite [ sic] of the
news reports, pictures and publicity that has
[ sic] been given to the program already. The
contractor, Bell Aircraft Corp., stops all work
on 14 July 1958. The missile production ceases
with the June deliveries. Test support by the
contractor ceases. A redirection of the pro-
gram is required., :

In October _1958. SAC again recommended to Headc_{uarters USAF

that the Rascal program be terminated. Headquarters USAF approved
i 133

the recommendation and insitructed AMC to phase-out the program.

It r.equested that « Rascal operational capahility he maintained only

134
for 2 limited period of time.  The program came to an end during
the first week in December 1958. At that time Headquarters USAF
' ' - 135

‘. directe_,?d AMC to terminate the Rascal program immediately.

Headquérters USAT instructed the command to dispose of missiles, .

spares, and associafted equipment as soon a5 possible.

* For Rascal research, production, tooling, and modification
of direcior aircraft costs, see the totals listed after each
contract in Appendices B, C, and D.
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V. MODIFICATION OF CARRIER AIRPLANES

The original July 1945 Rascal characte ristics did not specify
:
any particular airplane as a carrier. However, in the years that

followed the Air Force listed almost every heavy bomber in its in-

-ventory as a possible carrier. This "parade' started in 'April 19446

. 2
when letter contract 14169 specified the B-29. This research and

development contract v?as the fi;st'th:at AMC is:sﬁed in the Rascal
program. A little over three and one-half years later, in Decem-
15, - _ 3

ber 1949, the Air Force selected the B-36 and B-52. This @'as '
thé first time that the Air Force hadldesignated the B—S(y The
Air _F.‘orce_._ma._d'é anothe r.change just twc; months later, In Febru-
ary 1950 the B-50 replaced the B-52. The B-36 remained in the

program. Early in 1952 the Air Force made its last change when

it named the B-47 as the primary Rascal carrier and the B-36 as

5
the Stratojet's alternate.

- The B-36

On 7 July 1952 AMC took its first step toward providing the

Air Force with a B-36/Rascal combination. This occurred about

two and one-half years after the Air Force listed the airplane as

a possible carrier. The command and Convair entered into letter
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contract AF 33{600)-21997 which called for wind tunnel tests, a

B-36 cabin and aft bomb bay mock-up, conversion of one B-36

6

into 2 Rascal carrier, and maintenance of the airplane. The
- :

contract allocated $500, 000 for the work. It specified 1 Janu-
8

ary 1953 as the delivery date for the converted B-36.
Convair and AMC entered into a definitive CPFF contract

on 15 December 1952. It called for the same items of work
listed in the letter contract and carried the same numbker. It
' 10
allowed Convair to spend $2, 551, 958. Also, it changed the 1
' ' 11 R

Jahué.ry 1953 delivery date tc; 1 September 1954. However,

" this new delivery date did not remain firm very long. Two

months after it had distributed the def._initive contract, AMC:

specified a new date of 1 June 1954 ¢

AMC called for 11 more modified B-36 airplanes on 17
. :

April 1953, Both Convair and the cormmand agreed to 2 sched-

ule which called for their delivery from May 1954 through

13

- December 1954. The command chariged this schedule in

14

January 1954 to allow the comtractor to deliver three airplanes

=
N

<

"in June 1955 and the remaining nine before June 1956..

e —— T Ve = —— i e

The se airplanes were called for by letter contract AF 33{600}-
21697 designated supplemental agreement No. 2. This supple-
ment was replaced by a later supplemental agreement No r.
The latter agreement was dated 18 February 1955.

= B2 ~
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Six months later, in June 1954, the command again slipped

the B-36 delivery dates because of delays in the Rascal develop-
16
ment program. These delays removed the need for completed

airplanes on the earlier dates. This new schedule called for de-

livery of the first B~36 in December 1954 and the last in March
1957.

AMC terminated almost all of contract 21997 on 7 July
18 : :
1955. _ It cancelled most of the contract in order to carry out

the program reorientation ordered by Headqua'rters USAF the
*

preceding month. The command allowed Convair to complete

three airplanes, and removed the remairing nine frorm the pro-.
19 _ .20
gram. On 12 July 1955 AMC confirmed this termination.

Convair returned 1.6 million dollars to the Air Force as a result
‘21

~ of the termination.

The B-47

‘Boeing and AMC entered into a $500, 000 letter contract

- (AF '33(038)—22108‘; two weeks after the command issued the

letter contract to Convair for modifying B-36 airplanes. This

. second contract, dated 23 July 1952, called for a B-478B mock-

22

up. It also called for the necessary engineering and design

work for modifying two B-47B airplanes into prototype missile

* See p. 39.
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23

PR

carriers and 17 B-47's into a.production configuration. It speci-

fied 15 March 1953 as the mock-up completion date, kut did not
24 -

contain a delivery schedule for the B-47's.

AMC released the B-47 completion dates nine months after

writing the letter contract. Amendment No. 2, dated 20 April

_1953,' Speciﬁ&d l May 1954 and 15 June 1954 as the delivery dates

: 25
for the two prototype B-47's. This amendment also incorporated

a new item into the contract by indicating that AMC would issue a

supplemental agreement later for the modification of 17 additional

"B-47's.

AMC issued a number of arnendments to the letter contract
over the next two years. These both modified and added new items

of work. Some of the more important amendments were as follows:

_Arhéhdrhent ' Date ' " Contents

No. 3 . - 5 June 1953 Added $8, 150,000 to the letter
' ' £l . ‘Contract

No. 4 22 July 1953  Added three more B-4Ts for

modification under item two.
Specified July 1954 as their
delivery date :

No. 8 & - 11 December 1953 Provided spare parts for the
' prototlype B-4T's

No. 9 17 September 1954 Called for B-47 flight tests and
radio noise tests. Changed
item six to indicate that a sup-
plemental agreement would he
issued for the modification of
32 airplanes
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No. 12 29 July 1955 Revised item six to provide
for the modification of only
two airplanes. Specified
May and June 1956 as the
delivery dates.

Boeing and AMC personnel started their definitive contract
negotiations before the command issued the letter contract. These
negotiations continued into 1955 because a number of difficulties

delayed an early agreement. Some of these delaying factors were:

(1) AMC and Bell did not agree on a definite missile (:onfigﬁration

~ until November 1953, (2) AMC did not establish a definite GFAE
' ('(_}overnment Furnished Aeronautical Equipment} deli{rery schedule

~ for Boeing until December 1953, (3} Boeing did not want to prepare

a cost estimate until after it received a’ concrete GFAE delivery

schedule, and (4} Boeing objected to some of the contract’s clauses
as first written. The parties met in November and December

‘ ' 29

1954 to resolve their differences.

The definitive contract, dated 20 August 1954, did not re-
' 30

‘ceive. Air Force approval until 10 March 1955. This CPFF
contract called for modification of two B-47 airplanes, flight
tests, wind funn&l tests, mock-ups, technical data, 2 training

. program, maintenance cf a B-47 airplane during Phases II and

31

IV flight testing, spare parts, and engineering changes. It

also called for the delivery of one airplane as soon as the

- BB
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32

contractor received the contract. It scheduled the delivery of

the second B-47 for three and one-half months after completion
33
of Phase IV testing The contract listed 10 January 1955 as
ks e
the probable Phase IV completion date. t allocated $3, 735, 682
py | : W R :
to Bosing. This amount included the company's five per cent

fee. Boeing later modified an additiornal 30 B-475 at its Wichita,

36
Kansas, plant as part of the Ebbtide program, Headquarters

USAF cancelled the entire program in December 1958,

% See p. 60.
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vI. LOGISTICS

AMC released its CO!"lcept of Rascal logistics during' an
MX-776 Phasiné Group Meeting on 3 February 1954, - However,
the concept did not reflect an off_iciai Air'f‘orce o_pi_nign because

-’_command pe..ﬁ.‘sonnel released it before coordinating it with the

2 & .
Air Staff.

%

T The concept established the framework around which the
IR : h : . : .

¥

o+

eventual logistics system would be built. This framework con-

sisted of two parts. Part one described the missile and its -
3 : . .
capabilities. Part two outlined the operational conditions
. . 4

u.ndcr wﬁi_ch the support system would ope.rate.' Some of
the se .opéra_tio-nal conditions were: (l) both B;36 and B-47
airpl.z.s.nes w.o.u_ld carry the ﬁascal, i (2} the B-36 squadrons

&5 .t N wonld ope.ra_te én]v_ f_T.'-om. the United States, (3} the B-47 sguad-
rons would ope rate.fr.om bases both in the United States and
oversea,:s, .(4) each B-36 'sguadron woul.d consist of 10 airplanes,
(5) each B-47 squadron would consist of 15 airplanes, and (6}

\ _ 5
all of the squadrons would receive 45 missiles.

* The Air Force eliminated the B-36/Rascal squadrens in
June 1955. See pp. 39, 63.
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The latter paril of the concept contained the command's ideas
on supply, maintenance, and transportation. It indicated that the

Rascal supply system would have tc use advanced methods of

6

distribution and property accounting.  Also, it pointed out that

economy and limited spares required efficient use of all AMC"
assets. [t specified air transportation for the movement of

critical itemns and those sent from the United States to the opera-

8 . : .
tional units. Surface transportation was limited to the movement
.

of routine articles and to the initial supply phase. '

In the area of Rascal répair the concept pictured a sg.rste"'m Y

_ kR =

that used only unit and depot maintenance. = Field maintenance
was eliminated. Depot mai.nteﬁ_arxce, the concept indicated, would
. \ _ : £ 11
consist of both Air Force and contractor capability. It did not
indicate how great a contractor capability would be established at
depot level. -

. Supply

AMC also published preliminary Rascal supply and mainte- '

nance plans about the same time that it released the logistics

concept.

The supply plan called for two support systéms--a new coxn-
1Z .-

tractor organization and the established Air Force system.

The new contractor organization furnished company controlled
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13
or manufactured items. The normal Air Force system supplied

all common Air Force items. This supply plan created the con-

tractor support system only to supplement, not to replace, the Air Force

15
organization. The Air Force later adopted the system ouflined
: ' _ 16
in the preliminary plan as its supply program for the Rascal.
Maintenance
The preliminary maintenance plan, just as the logistics
- ol oL 17

concept, called for organizati'onal and depot-level maintenance.

Or_gani:_r.ational m_;xintenance cdnsis‘red of those repairs that could
.be made in about one day witiq_the equipment provided each unit. |
The types of maintenance é_pecified as organization.'a.l' were Te-
placemenf and alignment of e'l.ectronic e.q_uipmé.nt. such as tubes,
éondensors, traﬁsformers, and resistoré_ minor adjustments
and calibrations; power plé.'nt replacement; and technical order

18
compliance.

- This preliminary plaﬁ limited depot maintenance to com-
; A 4 : . _
_ponent repair.  However, it indicated that IRAN (Inspect and
Repair as Ne’ce:ssary) procedures might require the establish-
' ment of a missile assembly, checkout, disassembly, and
- . : 20
' repacka'ging capability at selected depots.

The plan also called for the creation of a facility operated

by the contractor to repair company conirolled or manufactured
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items. The plan limited the facility's period of cperation to one
22

year and required the LAMA (Lead Air Materiel Area) to monitor
L

i
3
its operation for the 12-month period. At the end of the year the
LAMA was to determine whether contractor maintenance should be
24 _ _ : . :
continued or dropped. '
- The Rascal logistics plan prepared by the Oklahoma City Air. .

Materiel Area in 1958 adopted almost the entire pré].imi.na.ry plan.

This OCAMA plan, as did the earlier prelimina'ry plan; called for

Jr o 25
o , : f .
: only two levels of maintenance. 1t established a contractor
) \ ' ' _ g R A 26
repair facility and directed thée LAMA to monitor its operations.
Transportation :
AMC originally outlined a two-container system for trans-
- 27 _ |
porting the Rascal. However, it realized subsequently that
weight and size made the two-container method impractical, so
: B 2 : : ' 28 : -
f) © it asked Bell to study other possible methods. These studies
@ ' R -

inéicated that a commercial van offered more advantages than -
any-'other m.ethod._ For éxa.rnple, it .made "door to door!" delivery
écssible and eliminated- intermédiate loadin.gs and unloadings
since the entire van could be sent ovetseéls on the deck of a
“ship. Also, it reduced the size ana weight of .packégi_ng mate -
29 v

rials and simplified dispersal and route changes, Possible

resale of the vans to industry offered still another advantage.
- 70 -
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The supply plan pointed out that the use of metal containers for

highway shipment would require two trailers, special permits,
30 .
and armed guards. Likewise, rail shipment would require
3
two 40-foot flat cars or one €0-foot gondola.  On the other

hand, the use of vans would require only armed guards for high-
32

way shipment and one flat car for rail shipment. (

In the summer of 1954 SAC recommended that the initial
: 33

supply of missiles be airlifted to the operational units. SAC

also suggested that the B-50 airplane be used as the ferry air-

' craft. The command pointed out that conventioral Supp]y'

methods could be used aftet units had established their initial

35
stockpiles. These recommendations closely followed some

outlined earlier by Bell. The B-63 Weapons Phasing Group
o = _ L : 36
approved the SAC recommendations in October 1954, This

method o{-"transporting the missile offered one great advantage.--«
: 37

it eliminated the need for specizal paékaging and special vehicles.

In May 1955 AMC asked WADC to authorize further study of
A 38 - :
the Rascal transportation problem. Specifically, it wanted Bell

to analyze an alternate method of transporting the missile hecause

. of the many logistic support problems connected with the use of

" B-50 airplanes. This alternate method consisted of dividing

40
the missile into three parts and shipping it in 2 C-124 airplane.
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The contractor had earlier evaluated 2 method somewhat
| 41 : :
similar to the one outlined by AMC. Bell's method consisted
| 42
of dividing the missile into four parts rather than three. How-
' 43 :
ever, the company did not develop any cost data. It promised

to forward this information to AMC as sgon 25 possikle. Bell

also determined that 2 new van designed by the Trailmobile Van

44
Company could be used to carry the missile. This van could

carry one disassembled missile 'mou_nted on skeletal shipping

supports. It cost about $6, 000 and conformed to the size limi-
; 45 . .

- ‘tation laws of all 48 states.

AMC finally adopted air ferry of the Rascal in an assembled .
condition on a B-50 as the primary method of transportation. \
\ 47

It also adopted an alternate and an eme rgency system. The

alternate method consisted of dividing the missile into four parts,

mounting them on skeletal supports, and carrying theran in 2 C-124
' ' 48 '

airplane or a Trailmobkile van. The emergency method called

for attaching the assembled missile to ciirec.torQai_rcraft which
49

then ferried it to its de stination.
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Memo. for File, Contr. AF 33(600)-22108, .25 Feb. 1955, Doc.
196.

Ibid.

Contr. AF 33(600)-22108, 20 Aug. 1954, Doc. 182.
Ibid.

Ibid.

Ibid.

Ibid.

Ibid.

DF -2, Chief, Proc. Oﬁice, Airc. Div., to Proc. Comm., 7
Feb. 1956, Doc. 221.

NOTES, CHAPTER VI

Min. of MX-776 Weapon Phasing Gp. Mtg. Held on 3 Feb. 1954,
15 Feb. 1954, Doc, 162. '

Ibid.
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14.
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16.

17.
18.
19.
20.
2L,
22.

23,
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Notes, VI

Ihid.

Ibid.

Ibid.

Ib-
¥

Ibid.

Ibid.

Ibid.

Ibid.

Ibid.

- —

Ibid.

"Prelim. Log. Plan (Sup. and Maint. Portion) For the B-63
Pilotless Airc.'' [ hereafter '"Prelim. Log. Plan for the B- 63"]
circa Feb. 1954, Doc. 163.

Ibid.

Ibid.

Ibid.

"DB-47/GAM-63 Log. Plan,'" by OCAMA, 14 March 1958 in
GAM WSPO f{files.

“Prelim. Log. Plan for the B-63,' Doc. 163.
Ibid.
Ibid.
Ibid.
Ibid.

I
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24,
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26.
o

28.

29.

30.

31.

32.

33.

4.

35,

36.

i & 8

38.

39.

40.

41.

42 .

43.
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Notes, VI

Ibid.

“DB~47!GAM-63 Log. Plan," 14 March 1958.
Ibid.
"Prelim. Log. Plan for the B-63, " Doc. 163.
Thid.
Ibid.
Tbid.
Ibid.

Wire, Chief, Bomb. Missiles Div., D/ WSO, WADC, to Comdr.,
ARDC, 5 Aug. 1954, Doc. 180.

Ibid.

Ibid.

Min. of B-63 Weapon Phasing Gp. ‘Mtg. Held on 13 Oct. 1954,
21 Oct. 1954, Doc. 186. ' '

Ibid.

Ltr., D/T&S, Hgq. _.AMC, to D/WSO, 31 May 1955, Doc. 198.
Tbid.

Ibid.

Ltr.. DC/S, O, WADC, to Gomdr., AMC, 5 July 1955, Doc. 200.
Toid. '

Ibid.

Ibid.

.
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45,
46.
47,
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WDB-47/GAM-63 Log. Plan," 14 March

1bid.

Ibid.

Ibid.

—
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AAF
AC/AS-3

AC/AS-4 -
ACS’
Actg.
Add.
Aero.
AF

AF PR
AFPRO
Airc.
AMC
Amend.
ARDC
Asst.

BAC
Bomb.
Br.

CG
Char.

- GC. O.
Comdr.
Comm.
Conf.
Contr.
Coord.
CPFF
Cc/s
CTCI

DCG
DC/S, D
DC/S, M
DC/s, O
Dep.

UNCLASSIFIED

GLOSSARY

Army Air Forces _ )

Assistant Chief of Air Staff, Operations,
Commitments and Requirements

Assistant Chief of Air Staff, Materiel

automnatic control system

Acting

Addendum

Aeronauticac

Air Force

Air Force Plant Representative

Air Force Plant Representative Office

S AR LI

" Aircraft

Air Materiel Command

Amendment

Air Research and Development Command
Assistant

Bell Aircraft Corporation
Bombardment
B}'anch

Commanding General
Characteristics
Change Order
Commander
Committee
Cornfecrence

Contract, Contracting
Coordination
cost-plus-fixed-fee
Chrief of Staff
Contractor Technical Cornpliance Inspection

Deputy Commanding General
Deputy Chief of Staff, Development
Deputy Chief of Staff, Materiel
Deputy Chief of Staff, Operations
Deputy
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™

Det,
Devel.
DF
Dixr,
Div.
Doc(s).
D/P&P

D/P&PE

DSD
D/T&S
D/ WSO

ed.
Eng.
Equip.
Exec,

GAM
Gen.
GF AE
GFE
GM
Gp.

Hist.
Hg.

Ind.
Indust.
IRAN

LAMA
Log.
Ltr.

MAAMA
Maint.
Mat,
Memo.
Mgmt.

UNCLASSIFIED

Detachment

Development _

Disposition Form

Director{ate)

Division

Document( s}

Director, Directorate of Procurement and
Production

Director, Directorate of Procurement and
Production Engineering

Daily Staff Digest

Director, Directorate of Transportation andServices

Directorzte of Weapon System Operations

edition
Engineering
Equipment
Executive

Guided Air Missile

General

Government Furnished Aeronautical Equipment
Government Furnished Equipment

CGiuided Missile

Group

History, Historical
Headquarters

Indorsement
Industrial
Inspect and Repair as Necessary

Lead Air Materiel Area
Logistic
Letter

Middletown Air Materiel Area
Maintenance
Materiel

Memorandum

Mznagement

- gk
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a,
£
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Mil, Military
Min. | Minutes
Mtg. Meeting
OCAMA Oklahoma City Air Materiel Area
Opl. Operational
Ops. Cperations .
OST Operational Suitability Test
Plan, . - Planning
Prelim, _ - Preliminary
prep. prepared
Proc. Procurement
Prod. Production
Progs). Program(s)
Proj. Project
R&D ' _ Research and Development -
Readj. | Readjustment i
Req(s). _ Requirement(s)
Res. Research
Rpt. Report
R&R _ Routing and Record Sheet
S, A. . Supplemental Agreement
SAC Strategic Air Command
Sect, Section
Secy. Secretary
Std. Standard
Strat. Strategic
Sup. Supply
Term. Termination
USAF ~United States Air Force
Vol. Volume
WADC Wright Air Development Center
WSPO Weapon System Project Office
Z1 Zone of the Interior
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INDEX

AEROJET ENGINEERING CORPORATION, 42-44
Air Force Council, 21-22
Air Materiel Command, terminates projects, 11; early research
and development efforts of, 12-18; Bell's contract negotia-
tions with, 24-31; authorizes schedule changes, 35-38;
effect of reorientation on, 39; difficulties with propulsion
system development; 41-44; difficuities with guidance sys-
temn development, 44-46, 48; funding problems of, 49.60;
- efforis to obtain suitable carrier, 61-66; releases concept
of Rascal logistics, 67; publishes preliminary plans, 68-70;
adopts method of transportation, 70-72
Air Research and Develcpment Command, 18-20, 45, 51-53, 56
Air Staff, 67 : ;
Airframe, 2
AMC Procurement Committee, 24
ARDC Detachment No. 1, 57-58
Army Air Forces (AAF), 10-13
Automatic Checkout System (ACS), 6, 8

B-29 AIRCRAFT, 11, 61, see also Director aivcraft

B-36 aircraft, 17-22, 38, 37, 61-63, 67; see also Director aircraft

B-36/ GAM-63 combination, 39 '

B-47 aircraft, 6-9, 18-22, 38-39, 47, 61, 63-67; see also Director
aircraft - =

‘B-47/GAM-63 combination, 39

B-50 aircraft, 17, 38, 61, 71-72; see also Director aircraft

B-52 aircraft, 17, 20, 38, 61; see also Director aircraft

B-60 aircraft, 20; see also Director aircraft

B-63 aircraft, 20; see also Director aircraft

B-63 Weapons Phasing Group, 71 _

Barrows, A. S.; see Under Secretary of the Air Force

Bell Aircraft Corporation, manufactures Rascal missile, 1; receives
letter contract, 10-12; asked to stop work on 150-mile range
missile, 13; develops Shrike, 14-16; asked to submit cost
proposal, 16; resumes work on all phases of program, 17;
informed of program change, 19-20; signs two contracts with
Air Force, 22: contract negotiations with AMC, 23-31; pro-
duction at, 32-60; disagreement concerning missile configura-
tion, 65; asked to study transportation problem, 70-72

% Y =
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Boeing Airplane Company, &, 63-66
Bombardment aircraft; see individual models
Bombing and navigation system, 8, 21, 45

C-124 AIRPLANE, 71

Cargo aircraft; see individual models

Commanding Geﬁ—e;—al, Strategic Air Command; see LeMzay, General
Curtis E. e

Contract costs, 12, 21-25, 29-31, 56, 62-64, 66; see also Funds

. Control systems; see Stabxllzatxon systems

Convalr 61-63

DELIVERY SCHEDULES, 15, 23-25, 32-37, 43, 46 47 62- 66

- Department of Defense, 52, 56

Depot maintenance, 69; see also Maintenance
Director aircraft, 1-3, 6-7, 39-40, 44-45, 72; see also B-29, B-36,
B-47, B-50, B-52, B- 60 B-63aircraft .

EBBTIDE PROGRAM, 66
Electronic systems, 50

Engineering changes, 19
Executive Committee, 25

FINLETTER, Thomas K., 21
Flight test program, 14 _
Funds, 16, 18, 49-60, 62-66; see also Contract costs

GLIDE MISSILES, 23-25, 32

Goodyear, 10-11

Government-Furnished Aeronautical Equipment, 65

Government-Furnished Equipment, 42

Ground support equipment, 1, 7, 27

Guidance systems, 1-3, 14, 16, 44-49; see also Inertial guidance
systems, Interim guidance systems :

Gyroscopes, 4-5, 40-41

HEADQUARTERS AFMTC, 19n

Headquarters USAF, asked to lower reqmrements, 13 returns -
purchase request, 15-16; divides program into two phases,
17-18, 38; changes objectives, 20, 39; specifies director
aircraft in characteristics, 44; told of funding problems, 49;
attempts to secure funds, 52; direcis AMC to cancel all

- 98 -
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product improvement, 57; AMC requests funds from, 59;
instructs AMC to phase out the program, 60; orders pro-
gram reorientation, 63; cancels entire program, 6é

INERTIAL GUIDANCE SYSTEMS, 2-3, &, 19-20, 39, 45-46: see
also Guidance systems ; B

Inhibited red fuming nitric acid, 5

Interim guidance equipment, 23, 25, 32

Interim guidance system, 46-47; see also Guidance systems

IRAN, 69 s

 JP-4 FUEL, 5

LEAD AIR MATERIEL AREA, 70
LeMay, General Curtis E., 20-21
Logistics, 21, 67-72

LR67-BA-9 rocket engines, 5, 44

MA -8 NAVIGATION SYSTEM, 2-3, 6, 8

~ Maintenance, 69-70

McDonnell, 10-11

Military characteristics, 10-22, 38-40, 44 61.
Mockup missiles, 25, 32

MX-776 Phasing Group Meeting, 67

OKLAHOMA CITY AIR MATERIEL AREA, 70
Operational Suitability Test, 39-40

PRODUCTION LINE, 22, 29
Project MX-776, 11, 14, 22, 29
Propulsion systems, 1, 5-6, 41-44
Pump assemblies, 42-44

RAMJET ENGINES, 41
Relay system, 44-45
Remote control, 44

Rocket engines, 5, 8, 41-44

SEARCH RADAR, 2-3, 9

Secretary of the Air Force; see Finletter, Thomas K.
Shrike, 14-16,:22, 42 - '
6540th Missile Test Wing, 19n

Snark, 21
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Spare parts, 23, 25
Stabilization systems, 3-5
Strategic Air Command, 49, 71
Subcontracting, 25

Supply, €£8-69

TERMINAL DIVE PHASE, 8- 9

Terminal guidance systems, 19-20, 39, 46; see also Guidance systems
Test vehicle, 14-16; see also Shrike '

Tooling, 22, 25, 29-31, 46-4 47, 50

Trailmobile Van Company, 72 i B

Training aids, 1 -

Transportation, 70-72

Turbojet engines, 41

UNDER SECRETARY OF THE AIR FORCE, 15

WARHEAD Tests, 19-20
right Air Development Center, 19, 39 41, 51-54, 71

anht Field, 53
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APPENDIX

&--THE RASCAL

B--PROLUCTION AND TOOLING CONTRACTS

C--RESEARCH AND DEVELOPMENT CONTRACTS

D--DIRECTOR AIRCRAFT CONTRACTS

E--RASCAL ACCEPTANCLS
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AF 33(600)-31948
Reseirch and Development

Document Date Amount Allotted

Contract 1 Yanuary 1956 $22,038, 774,
S. A, ¥l 1 June 1956 increiase 117, 631
S. A, #2 30 July 1956 increase 1,041,891
C. O. #3 10 August 1956 increase 4,513,914
5 A. ¥ 23 August 1956 increase 302, 750
C. O ¥5 30 October (956 increase 4, 500, 000.
S. A, #6 29 November 1956 increase 7,273,176
S. K. 2 January 1957 increase 2,574,781
. O. 78 27 December 1956 increase 920, 200
C. O. #10 5 April 1957 increase 6, 174, 154
S. A, pi2 24 April 1957 increase 383,837

94

53

49

39

16

090

For

Research and Development on
MX-776 Weapon System

CCN No. 3

Electranic Vulnerability Test

Program
Exercise of Option
CCN Na. |

Overrun

Revision of tems 1, 2, 4 and §

Additional Work under Item 3;

CCN No. 4

Overrun

Overrun

Incorpoaration of CCN No. § and

other changes



£l4

#15

#ib

11 June 195%
3 October 1957
22 May 1958

24 June 1958

16 September 1958

IFOTAL

increase

increane

increase

decrease

decrease

575,108.1
69, 491,

, 913, 63]

L
™
n
w
o~
-

2606, 885

.80

Overrun

Revision of Items 3g and 3jj

New item pp and CCN No

10

Terminated certain portions of

the contract

leduction of Maintenance
on Bailed Aircraft

Wurh




CONTRACT AF 33{600)-31948

improve the Weapon Syster; develpped under
Contract W33(038)ac-14169

continually study all aspects.of the entire pro=
gram including the Waapon System for possible

improvements

Iterm 3 perform the following improvements of the
system developed under Item 1:
a conduct an investigation including design,
fabrication and development tests of a4 sys-
tem to provide the Weapos Systems with a
capability for the selection of alternate
targets or aim points
b. design, fdbricate and test a method to
provide the Weapon System with a Gravily
Bombing Capability
@. £ desigh, fabricate, and test a system to
provide the Weapon System with an alternate
warhead capabilily
d. design and deliver drawings of 2 boattail
faj*ing with decreased drag characteristics
e and deliver drawings of a thin wing

proved performance

r the finfold system

g redesign, fabricate and test the LR-67-BA-9

engine utilizing IWFNA (later changed 1o
IRFIA)

h. fabricate and test the XLR-67-BA-9 rocket
cngine components and determine where de -

sign changes are nécessary to adopt the
- XLR-67-BA-9 rocket engine 1o the use of
IRFNA as the axidizer




CSECR=Z

s

redesign, fabricate, and test gas generator
sequence valve

design, fabricate and complete ground and
functional tests on an acid-rich gas generator

design, fabricate and complete functional
tests of fittings contaiaing built-in orifices
and having AN type characteristies

design, fabricate and complete functional
tests of an integral ~thermal relief valve for
incorporation in the hydrozine cadridge

design, fabricate and complete functional
tests to determine the superiority of elimin-
ating the gas separator provision in the
oxidizer small cone tank

design, fabricate and complete functisnal
tests to determine the superiority of using
air as a propellant tank pressurizing medium

design, fabricate and complete functional
tests of 2 narrow band-width X-band system

design, fabricate and complete functional
tests of @ tuneable magnetion and associated
circultry for the low power USR and Relay
Command System

lesign, fabricate and complete functional

o

round testings of a tuneable magnetion for
g 4 :
tt

ie high power USR

design, fabricate and com plete functional

tests of a high power USR system

design, fabricate and complete functional
ground tests of an improved X-band relay link

redesign, fabricate and complete functional
ground tests of the Inertial Range Caomputing

Systen




redesign, fabricate and complete functional
ground tests of prototypes of the stahle plat
form

redesign, fabricate and complete functional
tests of the aytopilot power supply

redesign, fabricate and complete functional
ground tests of a prototype anteana stabiliza-

tion system

redesign, fabricate and complete functional
ground test of a roll control system

redesipgn, fabricate and complete functional
ground testing of the autopilot system

design, fabricate and complete functional
ground tests of double nozzle servo valves

bricate and complete functional
yround tests of lower drift rate gyros

design and fabricate a prototype of a range,
azimuth and altitude oifset compauter for use
with the Meodel 110 terminal guidance con-
trol station

design and fahricate a prototype of @ narrow
band width video and command relay system

design, f{abricate and complete functional
tests of a reconnaissince system for indirect
bomb damage assessments

the contractor shall revise its existing de-
Signs lor weapon system ground support and
training equipmen

redesign and fabricate the all-optical radar
simulator

develop superior ways and means of con-
structing radar simulator maps




accomplish such EF-89C flight tests as may
be required lo establish practicability of an
open loop steering system

design, fabricate and functional test special
support equipment for overhaul depot use

the contractar shall accomplish the Elec-
tronic Vulnerability Test Pragram

thin wing and boattail

engine qualification test
mm, acid bladder tanks

acid isolation device

stabilized Automatic Tracking Relay Antenma
System (SATRAS),

supply the following engineering and technical data:
flight test reports
program planning reportis
flight test planning reports
quarterly progress reports
quarterly reliability reports
fiscal reports
film reports
monthly letter reports of the status of Item 2

summary reports of cash study conducted

under Rem 2

summary reports defining tests and results

perform maintenance of bailed aircrafi




»3(600)-41997

Amount Allotte

$£,551, 958,

(5]

For

Modification of B-36H

Director Aircraiflt

OUverhead rat

Addition of Items 10 thr

increase in funds

superse ssion of CCN's

a

tion of CCN Nos

Hevision of ove rhe

Additien of new iten

Addition of new ltem

Incorporation of CCN No.

Revision of overhead rate

Incorporation of CCN

Incorporation of revi

tve ex nse

weral office, general



g1 B September 19585 nere

#1 Fa eplember 1955 rcrease
w17 February 1956 no change
#18 &3 April 1958 ne change
¥19 £9 May 195¢ no chang

LAY

[}
-3

FOTAL

9

Same as above

[
()-
-0
4

COEN Nos, 17, 18, 20, 2T and 22
Decrease of funds for Ttern &
Incorporation of revised fixed rate of

2l oifice, general and adminis-
rafive expense

Incorporation of Exhibit "A" and

ravisions 1 and ¢, and spare parts
Incorporation of revised fixed rate
L general office, general and adirin-

istrative expense




EECRE ]

€ normai

nary test

pnual extension

antenna

vertical fins in

ongduct studies of various mechanisms designed to

tacilitate the loading of the missil




juate electrical
lush closure

ata

furnished ¥ -84 Wing tip




Document

Centract

fl

8

i3

#4

#5

#6

7

Ll

#9

Date

20 August 1954

30 November 1955

¢l February 1956

14 February 1956

1 May 1956

5 June 1956

11 July 1956

13 September 1956
18 October 1956

17 December 1956

AF 33(600)-22108

Modification of B-47E

Amount Allotted

increase

no change

Imcrease

no change

no change
increase
increase
increase

increase

$3,735,682.7

3,305,993

14, 334,

29,977.

20,710

188, 114

b, 139,

b4

N
e

41

34

44

For

Madification of two (2} B-47E Alr-
planes, Testing, Mock-Ups, Data,
Training Program, Maintenance
and Spares

Addition of Itema 10 through 13 and
miscellaneous changes

Incerporation of Original Spare
Parts Exhibit

Miscellanepus CCN's

Increase in Amount Committed
under [tem 9

Miscellanesus CCN's
CCN Nos. 5, 6and 7
Miscellanecus CCN's
Miscellaneous CCN's

CCN Nos.

15 and 16




S, A. #l0 19 February 1957 decrease 9,641,21 Miscellaneous CCN's
S. A. Kl 12 March 1957 increase 85, 255. b4 CCN Nog. 17 and 21

C: O, HZ 6 February 1958 no change Decrease in Amount Committed ‘
under Item 9

TOTAL $7,376,566, 88

ro




CONTRACT AF 33{600)-22108

modification of two

engineering, fabrication and
(2) B-47E Airplanes

flight tests

wind tunnel tests and static tests of the misgsile

release system
Items 4 - construct mock-aps and conduct demonstrations
Iterm 5 - technical data

Item 6 - training program

Item 7 - 1maintain B-47E Airplane

Itemm 8 - spare parts for the prototype airc raft called for

ﬁ under Item 1

Item 9 - engineering changes

Itemn 10 - accomplish the design and medification to convert
twe (2) government-furnighed model B-47E Air-
raft to DB-47E configuration

Item 11 - perform static test of ltem 10 and prepare reports

Item 12 - mock-uj

technical data
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AF RASCAL ACCEFTANCES*

Jan Feb Mar Apr May June July Aug Sept
1951 0 o 0 0 0 G ] a L
1952 | 0 0 0 0 0 0 0 2
1953 0 1 0 0 e i 0 g 1
1954 1 (< 2 0 1 L 1 2 0
1955 2 ] 3 3 3 3 ] i 3
1956 1 ! 2 2 1 2 [ 2 !
1957 1 2 3 Z ] 2 0 : 3
1958 3 3 -4 4 4 4 4 4

siles were accepted by the Air Force and five were yet to be delivered
b
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AF Acceptafice

Date
® July 1951
5 Sept 1951
4 Dec 1951
{1 Jan 1952
11 Jan 1952
11 Jam 1952
5 Sept 1952
16 Sept 1952
I8 Dec 1952
5 Feb 1953

& Dec 1953
3 Dec 1953
8 Dec 1953
13 Jan 1954
15 Mar 1954
29 Mar 1954
5 May 1954
16 June 1954
28 July 1954
4 Aug 195
27 Aug 1954
14 Oct 1954
18 Oct 1954
20 Oct 1954
4 Nov 1954
12 Nov 1954
23 Nov 1954
26 Nov 1954
2 Dec 1954
16 Dec 1954
18 Jan 1955
31 Jan 1958
11 Feb 1955
7 Mayx 1955
16 Mar 1955
31 Mar 1955
27 April 1955
ZB April 1955

2
B Sept 1953
1
2
y

4
2
-

ALMISSILE

Contract

S IS RCE R RS BN B RN e LR PV R

-~

e e N |
~

20
20
FA1)
20

ACCEPT ANC BS*

!\‘,\‘th‘,cl*
XCAM-03

Old AF<s
Serial No.

R
1112
11123
11119
11120
11121
11125
11126
11127
11128
19175
19177
11129
19180
19191
11130
19176
19178
19179

9181
19183
19184
191846
191838
19190
53+ 388
19185
19187
19273
19189
19182
19274
19192
19277
19276
19275
19281
19278
19283
19282

New AF

Serial No.

51.17584
51-17586

|
51-17581
51-17582
51-17583
51-17587
51-17588
51-17589
51-17590
51-17593
51-17595
51-17591
C P )
51-17609

51-17592
51-17594
51-17596
1-17697
117599
1-17601
Hl-13602
Khl-17604
51-17606
51-17608

o

W

¥

51-17603
51«1760%
51-17611
5117607
51-17600
51-17612
51-17610
51-1T7615
51~17614
51-17613
51-17619
£]1-17616
5117621

51-17620
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April 1955
26 May 1955
May 1955
1 May 1955
June 1955
June 1955
29 June 13955
4 Aug 1955
8 Sept 1955
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5 April 1956
[7 April 1956
25 May 1956
22 June 1956
27 June 1956
20 July 1956
8 Aug 1956
31 Aug 1956
24 Sept 1956
22 Oct 1956
31 Oct 1956
13 Nov 1956
16 Nov 1956
29 Nav 1956
27 Dec 1956
28 Dec 1956
14 Jan £957
4 Feb 1957
18 Feb 1957
12 Mar 1957
26 Mar 1957
27 Mar 1957
17 April 1957
19 April 1957
29 Aug 1957
Sept 1957#
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XGAM-63

"

19279
19285
19284
19286
19287
19288
19290
19292
19293
19295
19289
19280

52-2356
522357
52-2358
52-2359
52-2360
52-2361
52-2362
‘,'2-? fh.a
53-387
53-382
53-381
53-383
53-391
53-384
53-385
53-386
53-389
53-390
53-393
53-394
53-395
53-396
53-397
53-398
53-399

51=17617
51-17623
51«17622
51-17024
51-17625
52-10984
5210986
53-8195
53-8196
53-8198
52-10985
51-17618
535-8208
53+8210

53-8212
53-8213
53-8214
53-8215
53-8216
53-8217
53-8218
53-8219
53-8220
53-8221
53-8220
53-8222
53-8230
53-8223
53.8224
53-.8225
53-8228
53-8229
53-.8232
53-8233
53-8234
53-823

53-8236
53.8237
53-8238
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<l

25 Bept 1957
27 Sept 1957
Oct 19574
24 Oct 1957
31 Qct 1957
12 Nov 1957
20 Nov 1957
25 Nov 1957
27 Nov 1957
20 Dec 1957
23 Dec 1957
27 Dec 1957
9 Jan 1958
i5 Jan 1958
28 Jan 1958
5 Feb 1958 53-414

14 Feb 1958 53-417

26 Feb 1958 53-416

10 Mar 1958 53-419

27 Maxr 1958 2 19291 53-8194
28 Mar 1958 3 ’ 53-418 53-8257
31 Mar 1958 . 53-420 53-8259
17 April 1958 ’ 19297 53-8200
23 April 1958 . 19294 53-8197
28 April 1958 o 19299 53-8202
30 April 1958 ] 19298 53-8201
15 May 1958 ) 19301 53-8204
20 May 1958 - 19300 3-8203
26 May 1958 3 19302 53-8205%
28 May 1958 19303 3-8206
[0 June 1958 y 19304 53-8207
18 June 1958 ) ' 56-4448
24 June 1958 : 56 ~4449
27 June 1958 : 56-4450
10 Jaly 1958 56-445]
16 July 1958 " 56-4452
8 Aug 1958 56-4453
14 Aug 1958 - $6-4454
2Z Aug 1958 56-4455
29 Aug 1958 ! 564457
5 Sept 1958 ¢ 56-4456
15 Sept 1958 [ ‘ 56-4459
19 Sept 1958 56-4459

53-400 53-8239
53-401 53-8240
53-402 53-8241
53-403 53-8242
53-404 53-8243
53-405 53-8244
GCAM-63A 53-407 53-B246
n 53-406 53-8245
' 53-409
53-410
53-408
53-411
53-412
53-413
53-415
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26 Sept 1958 57 56-4458
8 Oct 1958 57 56-4462
10 Oct 1958 57 56-4463
22 Oct 1958 57 . 56-4461
3 Nov 1958 57 56-4466

# All missiles were provided by Contract AF 33(038)-15069 which called far a
total of 136, The following list indicates the items of the contract which called
for the production of missiles and the numher of missiles provided by each item:

Item 3 missiles Itern 24 11 missiles
termn 2 3 missiles Item 3 missiles

Item 4 missiles item 28 5 missiles

3
Item 7 20 missiles Item 3 61 missiles
19 4 missiles Item 22 missiles

Item

+ A total of 52 XGAM-63"s, 37 GAM-63's, and 42 GAM-63A"'s were produced by
November 1958 Five additionsl GAM-63A's were yet to bhe delivered by Bell.

4 The 22 missiles called for ander Iterm 57 did not have old AF Serial Numbers.

§ Research failed to reveal the exact date in the month.






