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PREFACE 

T his histo r y of t he R a scal Wea pon Sys.ten, de a ls' p r ima ri ly 

with the procurement; a.nd production of major components. S o me 

of these componentsl are the airframe, guidance system, propul-

sian unit, and dire ctor aircralL Early re search and development; 

as well as later development, are also discus 'sed briefly .. The 

sections on research ~nd development are included for two 

re a son S ~ - ba ckgr ound m ate rial is ne ce 5 sa ry 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 5Q entwined 

that it is impossible to discuss One without the other. 

The terms Rascal and GAM-63 are u$,ed synonymously in 

this hi story. Othe r words used i mte rchang'eably are Washington 

for Headquarters USAF, Wr il g.h:t Field and center for the Wright 

Air Deve l opment Center, and Baltimore lor th.e Ai r Research and 

Development Comm~d. 

The author gratefully acknowledges the cooperation and 

a ssist.anc e o f Colon el H. W. Lanford. Jr. and Captain F . J. 

Barles of the Guided Air Missile Weapon System P l'oject Office . 

vi 
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CONFIDENTIAL 

I. THE RASCAL (GAM-63)"~ 
VlEAPON SYSTE M AND ITS M1SSION 

The Rasc~l is a rocket-propelled air-to-ground missile man-

uiac,rurcd by the Be ll Aircraft Corporation. It can cCllr:ry a 3,000 -

pound. nuclear warhead at a maximum speed of Mach 2.95 and a 

1 
maxim.um range 0 '[ 90 naub cal miles. A dire ctor aircraft mU5,t 

2 
ca:r'ry the' Ras.cal to Within this distance of a target. 

The flight 

of the m ;i,ssile afte' r release from the carrier toirrlpact on the 

target consists of four phases--Iaunch, climb, mid-course, and 

te rminal dive. 

The Rasca,1 .Weapon System 

Four major components comprise the GAM~ ,63 WeaponSYs_ 

*~ tern. These are the misslle, the DB-47 director ain::raft, 
ground 

SUpport" eqUipment, and training aids . 

, The missile. is divided int,o [our major parts: airframe, gUidance' 

systems, control Or stabili.'Z.Cl.tion systems, and propulsion syste,m, 
. .. . ... . . . 

,t ; The name Rascal is derived from the guidance system used dur­
ing the misSile/ 's dive On ,the tCl, rget. This system 'of guidanc ' is 
referred to as a Radar Scanning Link, a.nd the word Rasca l is 
formed b}' combining the underlined letters of the t}a-ee words . 
GAM is the abbre:idatioIi for Guided Air Missile. 

t,n;, Vanotls air ,eraft were conSidered as missile carriers, but the 
system iinallr evolved as a DB-47/ GAM--63 cOmbination, 

-, 1 -
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CON IDENTIAL 
I 

Air fr a me. The m i s sile a i rfra m e consist oi a c yl indri cal 

aluminum a llo y fuselage a n d e xte rior control or wi n g surface s . 

The se €mtrol s urfa c e s are l oca te d a t both the f r on t and r e a r of 

the m i ssile and on a ll fo u r side s. The forward horizon tal SUT-

faces GOn5'~ st of wings and elevators, The front vertical surfaces 

are ali-movable rudders. The rear hori,zontaI surfaces are wings 

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

Struc'turally, the airframe consists of five major sections. 

These sections, from front to rear, ,are the radOme nose which 

houses the searcb radar, the 'fo:rward body which contains the 

guidan ce equipment, the warhead secti on, the center body ,or 

tank section, and tbe aft body shell which contains the propulsion 
'4 

unit. Some of the principal dirnensions of the a,irfra.tne are: 

over-all length" 32 feet; maximum outside body diameter, 4 
5 

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

Guidan,eeSystems. The GAM,-63 is gUided by two separate 

systems. An inertial sy~tem which emits no external s il gnals (non-

eman ating) guides thern itssile durin g the launch" dimb, and mid-

cou.rse phases of flight. The MA-8 navig,ation sy,stem located in 

the director aircraft feeds information such as the airplane's 

'" This is referred to as a c anard crucifol'm wing configuration. 
For a picture of this construction, see Appendix A. 

2 -
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CONFIDENTIAL 
I 

veocitys headi ng. and distance-to-ta rget into the iner tial s ys tem 

just pi'io r to launc h . Afte r the missile comple~e s the launch and 

cli"rnD pha~, _ s of flight, the inertial s ys te m guides the mis~iJ€! 

along Q pro - sel e cte d fl ight path, ACG~ leromete r ' lo~at c:d in the 

ine nia 1 s yS'tcrn rn eel. SU-l"e the dista.fl.Ge traveled by the mis sHe . 

They also indicat'e when the. missile is to begin its terminal cHve 

pha se oJ flight. When this te rtninal dive point is re aGhed,the 

6 
inc xtial s vstem place s the mii> sile in a 35 -de gl'ee dive. 

The Se G:ond gru.daflice system is auto'n'lahcally a.ctivated as 

the moissile begins its d..iIve. This One is a. remote radar relay 

commana '5ystetn which also 'e·an be turned on a.t any time by 

the guidance operator' l.ocated in tbedi:trecto'r aircraft , It con-

. sists of a search antenna. locat'ed in the nose of the .Rascal and 

ele Gtroni c eq.uipment capa:b]e of sending a radar pi ctu re from 

, the mis·sHe to the director' aircraft. The sear'cb antellha scans 

a 150 -degree g·ecto,r .in front of the missile. The res\.llH~n~ Fd.dar 

si,gnal of the target area ,a.ppea.rs On a SCi3:pe vi.ewe d by the guid-

anCe operator. TJUs picture shows the pos i.tion of tn .. e missile 

in rela tion to the target. thereby permitting the guidance operato r 

to rn,ake pl"ope rflight-path cor re ,etions if the Ras ca.] i s oJr~ c;ourse. 

Stabilization. Systems. Serv'opilots, hy-drau.lie valve s,. and 

7 

rnechanicallinkagc 5'YStrtl'i1$ aerodynamica lly stabilIze the CrAM- C.3. 

- 3 -
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I 

These contr ol the r oll, pitch, and yaw of the m i ssile whi le in fli g ht . 

Both of the R a s cal 's gui da n ce 5 , stern 5 c a n trans mit control signal 

t t he se sta b ili za tion s tern s . 

* 
The first ste p in maintainin~ roll control is accomplished by 

a v 'ertica.l gyroscope which always maintainD a vertical pasHi on. 

This gyroscope measures any deviations caused by the rolling 

motion of the missile. It also transforms the ·m.easured amount 

of deviation into an electric signal, the strength of whi ch is e'qual 

to the att\OUnt of roll. The gyros(: ope· then sends the signal through 

an amplifier to hydraulic valves . These valves move a distance 

equal to the strength of the signal. This movement activates those 

mec;;hanicallinks which move -the missile's ailerons. The ailer,ons, 

in turn" move just enough to offset the roll. 
8 

As it does for roll, the vertical gyroSCOpe provides the first 

step in maintai.ning pitch cont rol. It me asure 'S how mUlch the 

missile devia~es froIn its lateral axis. After measurin g the d,evia-

tion,· the gyroscope sends an electric signal through an a,rnpHfier 

to hydraulic valves. Again, the amount of deviation determines 

:;';: The United States Air Force Dicti onary defines roll as "a,ny 
~eme:nt of an a,imaft about its longitudinal axis ." 

,:( "'~ Pitch is defined by The United State s Air Force Dic tionary as 

"the movement of an ai.rcraft about its lateral a~i s: the extent 
,of thi oS m oven, el1t, rneasu red in de gree 5. " 

- 4 -
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the strength of the signa l. The valves t€:ceivmg th e sign al con trol 

the mechanical links which p osi ti on the ,ele vators. The eleva tor s 

9 
mov~ a d i st.a nce jus t fa r e n ough to o ffs et the pitch.. 

A fre ~ gyro scope is the prima. !:' ;-- sensing-eleme nt for yaw 

st a bili :zoatiOol!ll . Thi s gyr'oscope measures the mis sile I s deviation 

from the pre -selected course Or dir 'ection it is to tra vel. Usin g 

the same sequenceo! steps as in roll and pitch control, the yaw 

s t abilization syste m then operates the :rudder to bring the missile 
10 

back on course. 

'Pr opu lsion Systetn. The GAM~63, use s a Bell-developed and 

manufacture d liquid rocket engine designate d theLR 67 - BA _ 9. Thi 5 

engine consists of three identical thrust chambers placed in a ver ~ 

tical column a.t the rear of the m i ss ile. L ow-pressu re propeUant 

tanks and a -~s turbine pumping unit fe ed JP ~ 4 fuel and inhibited 

red £uming nitric acid oxjcihzer illto the 's,echambers. Each of the 

thrust chambers produces 4,000 pounds of thrust at an altitude o f 

40 .000 feet.. All three c hambers operate during the clim.b or boos t 

phase of flight. The thre.e chambers stop operating when the 

missile reaches the haJi -way point of the mid-course phase of flight. 

>;, "The m ovemen t of an 'a ircraft, projectile , or tb'e like a b out its 
ve:rt i c:al axis; the eJr..l be nt of this m ,ovement, measured in deg r ees'" 
is the way !he United ,St ates ~ Force Dictionary defines yaw. 

- 5 ~ 
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All t hr e e cham bers op er ate for a peri o d of a bout 153. 4 sec6nd~ . 

Mis s ile s pee d a t this point is about Mach 2.86. 
11 

D're c t o r Aircraf t 

The R as cal y.eapon Sy s t e m uses m o(lifie d B-47 airplanes. as 

cli rector aircraf t. These airplanes rec e ive- the D13-47 desi gnation 

after modification. The primar y purposes of the DB - 47 are to 

caJ:ry the Rascal to a point within 90 nautical miles of a target, 

launch the missile, and guide it ,after laun ch. A s t andard MA-8 

Fad,ar navigation-bombing sys'tem directs the carrier to the correct 
12 

loc.ation for launching the mis sUe. 
At the same time,- this MA-8 

system computes and feeds pre ~laUnch data into the Rascal 's iner-

Hal guidan,ee system. " 

Additi onal equipmen t, however, is necessa l1' y for launching 

and. -guiding the mi 5 s i If: . E mplQ yee s of the B oei.ng Ai rplane COlm-

pany place this eqUipment i n and on the :8-47 during its mod. ification . 

Thisequipm.ent consists of the fQllowing: 
1 3 

a . A sys,tem for holdin,g the missile to the air­
p,lane while beillg carried to the launch poinL 

b. An Automatic Checkout System (ACS), for 
've rifying that all of th e m i s.sile I s com,po­
nents are o~l"ating p roperly and. for au,t o­
ma.tically releasing the missile. 

c, A system for linain ta ining Constant guidahce 
contact with the missile . 

- ,6 -
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d. A c ontrol s tation fo r a llowing the guidanc e 
operator to m onitor the m issile I s fl i ght. 

Ground Supp ort E quipment 

I 

Rascal g round suppor t equipment c a n be sepa r ate d into three 

Ci;!. tego r ie ~ - - se rvi cing, ha ndli ng , an d e he ckout. Se rv iCing e qu ip-

mept include s such item s a 's iuel, o~dizer, and 'acid disposal 

trailers. Carriages. dollies, assembly st.ands, and sUngs are 

some of the itettls in the handling category. All test equipmen t 

f,o,r maintaining electronic, electrical,and hydrauUc systems 
14· 

comprise the che ·ckout categ~ry. 

The Rascal Mission 

The Rasca] mission is the destruction of peripheral targets 

haVing strong loca l defense 5, the .reby reducing los se s 'of manned 

aircraft because of these defenses. The missile win be used as 

ail initial attack weapon when time an..d the tactical sitliation permit. 

However, onl y those targets which present well defined radar re-
o 15 

turns ean be aHa-eked wHh t'he RascaL The DB-47/GAM-63 

sYE!tem may operat~ non-'stop to a target from its horne b a se by 

means of .iir refuelin g. If refueling is not po,ssible or desired 

by the Air Force, the mission may begin from a forward .2 1 or 

oversea ba.sc. 

- 7 -
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In a typical maximum range mi s sion, the DB-47 carries the 

missile to a p redetermined launch point 90 naub a l m ile s ir .om a 

tar ge t . The DB-47's s tandard navigation-bom bing syste m con-

stanU}r computes the distan.ce and course to target while in flight 

to the launch area. Immediately prior to l a. llnch. the ACS checks 

all criticaLl components of the m~ ssile to verify proper functioning. 

At th.e same time, the MA-8 feeds data regarding the director air-

craft's velocity, heading f and distallce from target into the inertial 

guidance system. The ACS, together with the DB-47's navigahon.-

bombing system, automaticall'y releas'e s the missile w.hen the launch 

point is reached. Mimimum launch altitude is 35.,010'0 feet a.nd mini-
16 

mum launch ve l ocity is -MachO. 79 . 

As the missile clears the launch gear of tbe director aircraft, 

its rock~t en~iI;le ignite-s. It climbs at an angle of 19 degrees to ·an 

altitude oia..bout 65, .000 feet . The Rascal lthen levels off and balf-

way tohrough the cruise phase its three rocket chambers automatically 

stop 'operatifig_ The 'il1er~ial system ne",1: gUides tbe missile to, within 

about 17nautica..l miles of the target, The missiJ!.e ~ therefor e, its 

guided by the ine rtia,l sy stem for a distance of about 73 nautical 

miles, or for a tinn·e period of about 195 seco'nds. T he inertial sys~ 

teDl places the missil'e in a 3S ~ degree dive when the terminal dive 
17 

pOint is rea·che d. 

- 8 -
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The star of t his te r m in<'lJ d ive activa te s the missile I s search 

antenna whi ch then sc ans a ISO-degr ee sector ahea d of the missi l e . 

A gUidance operator in the dir ecto<r aire ra ft de term i n e s t -_ • . mi· '.' 'le II 

po sition by COil suHing the picture in the scop e. This operat or ca n 

either monitor the flight o~ change the m Issile's dire 'ctiofi if it heads 
18 

off- course. 

It is possible for the DB. ~ 47 ,to drop the missile as a· gravit~~ 

bomb if a malfunction shoul d occu.r _ during the mission. In t!te se 

<;:ases, the director aircraft releases the missile over a l,ess 
19 

heavily defended a]ternate target. 

- 9 -
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Il. E ARLY RESEARCH AND DEVELOPME NT 

Fi r s t Char acteristics for an 
Air -to-Surfalce Mi s slle 

The Army Air ForCes (AAF) published the first military 

characteristics for an air-tc- surface mis sUe On 16 July 1945. 

These characteristics called for a missile capable of being 

launched boma bomber at any altitude between zn, 000 and 

45,000 feet, reacbing supersonlic speed of at least 1,200 miles 

per hour, travelin,g a distanc'e of at least lOO' miles. and hittin.g 

within 5.00 feet of a target at least 75 per cent of the time ,. This 

missile 'was to be guidedeHher by a retnot~ or self-contained 
1 

guidance sys terrI. 

The characteristics did not speci!>r what model bomber 

should be used Jor carrying and launching the missile. They 

did indicate, how,ever, that the aircraft fi!lally sele cted was to 

.suffer a performance penalty of no more than tv.·o per cent as a 
2 

result of tralupc)'rting the missile. 

The Bell, Goodyear, and McDonnell Aircraft Co't'p.oratIons 

reCei\fed Air Force letter cont:racts for a year.'s stud!,;, leadin'g to 

the development of an ai .r-to-surface missi ]e, B'el1t~ contract 

was dated 1 Apl'i l i94b, Goodyear's 8, April 1946, and McDolU'l e111 s 
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7 M a y 19 461 Under th:.> te rrn s of th se contrac t s , Go odye ar was 

re qui re d to st dy both subsoni c a_ d supersonic rn i s iles ; Bell , a 

subsonic mi ss i l e o nl y ; a nd M cDormell, a supe rsonic one. 
3 

res ult of c ge nera l review of the gu . .ided missile progr.;u n i n M<'~ :r 

1947, the Air Mat'eriel Command (AMC) terminated the Goodyear 
4 

and McDonnell projec.ts. This left Bell as the only AAF air-to-

su r fa cc m is sile contr actor. 

Early Characteristics Changes 

The lette r contract awarded t.o Bell carried the numher 

W33-038 ac-14169. It identified the air~ t ·o-su:tface missile de-

velopment program as Project MX-7'16,. This letter contrad 

changed the J uly- 1945char acteristilcs in two r 'espects; it sped-

fled !h'e B-29 as the launch aircraft and it changed the mi.ssile's 

5 
speed requirement from supersonic to subs onic. The original 

clia racteri stics called l or a mis sile capable of a speed of at least 

1, 2.00 miles per hour" but the lette r contract cl:tang-ed this requir'e-

me fit to> 600 mile s per hour. 

Two ll1cnths l ater amendment No,. 2 to the letter contra ct 

required Bdl to conduct studi·es on both supers·onic and subsonic 
6 

ve r sians of the rot s si Ie . 

The definitiv'e cos.t-plus-iixed-fee (CPFF) co.ntract awarded 

to l:kll repeated the requir·eme.nt for both subs,o:nic and supersonic 

- 11 -
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-studio<=;, This contract , !:~33- 0 3a ac-1416 (~ dat e d 14 October 1946, 

did not re ceive .A ir Fore ' approva l until 11 April 1947. 
8 

It placed 

the cost of the studie s at $1. 380, lOS, 85. This amount,however. 

did not ilndude BelFs fixed fee ot~ sever'l. pe r cent ($96, 607.62) " 

A third d1ange wa::: m~de in the study program during the 

first half of 19'47., In this cas·e, AMC asked Bell to stop aU work 

on the subsonic version of the missile and concentrate on develop-
9 

ing a supersonic one. Supplemental ag,reer:nent No,. 1 rpade this 
10 

program change Q!iicial in May 1947. 

41 June 1947 Headquarters AAF assigned a lA priority to 

the development of a supe:r!:ionic air-to-surfacemisslJe with a 
11 

range of 100 miles. In July, bowev·er, He'adquarte 'rs AAF pro-

posed that the range of the missile heextenged to 300 mile 5. 

Washb~gtonaJso proposed that the missile payload capability 
12 

be increased from 2,000 to 3 , 000 pOlinds. In r ·eply to these, 

flroposals, AMC indicated rha t a supersonic m.i~sile with the 

suggest,ed ,characteristicswas not immediately feasib]e. It 

pointed out that inf·ormati on ob-tained from studies conducted 

13 
in .the air-to-surface tnissile field revealed the foHl:)wil1 ~: 

a .. A rni .ssile carr ying .a 3, aDO-pound warhead, 
and ca.pa hle o f sustaine d flight, v.i.ll not ilL 

the bornbbay of any ope rational, expe rimen­
tal, Or plan.oe d. born bar d:m ent airplane, 

- 12 -
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b. A liquid rocke t p Owe r plant i .s the only tYPE: 
suitable for supersonic fligh t perform ance 
at the pre s e nt time, and probably for five 
yea r s to come. Fuel requirements for such 
a p ower plant will m ake it uneconomical and 
vel' p oor choi c e fo r p owering a ny mis sile 
designed f o r ranges in excess of 150 miles. 

II 

AMC al sGI .hficlud.ea a set of rc'Comtn'ended characte:dstics in 

i t s reply to the Head<luarte rs ~4.AF prc:fposals. These <;;a:Ued [lin a 

a d ist-.:c.nc·e of 150m i1 e s , This type of l'tlis sHe.. camm and pe r SOtlne 1 

f€It) Would " have thg greatest degree of e' conorny, utility a~ l'ld gen-" 

14 
era,! val ue as a pot~ntial offensive weapon. 11 

A corderence wag hel d in Washington. D. C , durin.g '~kp t:e mh:er 

i947 to settle the lH'o Gi lem of'air-to-suri!ilC~ missile chaX"acte'ti .. h cs. 

AMC rep r esentatives indicated that a 'tTlllssile Could. be compieted in 

a l"eia. t.ively' short time If Head'quarteT s U$AF lowe red the req,ui:re -

l"li-ents. The se pe ople estimated that a te st missile Could be c;'of.'llplet£!d 

be fOl'e the end of 1948 if thel.'ange requir.gment we re lowered to 5 0 

miles and the payload wetght we r e reduced to 2 , {lOO pOU11ds . The ' . 

~on{eree~ de c ided to leave tl1e He ad.qu.arters AAF p r oposals in the 

deve lGl.prnent p "," ogram a-nd t '-i cOfisider. them only as ul ',m a t e goa ls" . 

. Ag a result of the ,mcetihg, AMC asked Bellte::; ~' rop aU work on the 

.. ISO-mile range nuisgile a.nd, stal".t deV"~loping a missile wHh a rangt". 
16 

of 300 mile 5. 

- 13 -
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T he Shrike P r ogra m 

In JamJ.a r 1 948 , four months a fte r th Wa shington m e e ting, 

AMC split Proj e ct M X -7 76 into two p a r t s, One p art, Proj c t MX -

Tr7 6A, called fo r t he d eve loprnen toi ,a test v 1d,cie ca p able oJ carry -

ing a 1, OOO-pound payload fQr 50 milE;:fi . Thte test vehic l e c a lled 

for Unde :r this p ar t 'of t l P. program eventualI~' became known a s 

the Sh.rike . The aUier half oi the program , d €i S'ign ated Project 

A.IX ~ 776B, calle dfol" tt ,e de"'elopm~Dt of a guidan.;e So Y'5tel11 which 

17 
would be capable of directing the R a scal aclistance o f. 100 miles . 

When AMC i nform e d Bell of,th~ program change, it asked 

t hat both progr ams "ee p r osecuted ,simultaneously and with eq".l a.l 
18 

empha sis ,',II 
At the same time, the comrnan'd e stabli.shed a: tim e-

table fo r the Shrik e program. This c:all e. d for ceJrnpletian of pre-

limL'1ary' de s igns by 1 April 194B, start of' fabr :i.c'a t ion by 1 J u] y 

J 948 ; completion of the f i rst missile by' 1 March ]. 94 9 " and s tart 

19 
of t he flight te s t prog~am by M ,a ;{ 1949. Alth ough t b e flight te st 

. progTam started o n s cne d;y, l e " the fi rst pcgwe red Sh r i ke d i d flat fl _ 
20 

unt il May 1950. 

AMC divided P r oj ect MX-776 into two par t s in order t o p r o-

,vide the Air Fo rce with a tacctkal ai r -' to ~ su1'face m issile as qu i c k ly 

:,'1 Project MX-77 6. wa.s t he numbe r assigned to the ell program 
for developm ent of an ail'-to- surface tnis sHe. See p. 11, 

- 14 -
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and a s e c onomical ly a s pa s sible . C ommand pc r sonne l belie ved 

that a te st v ehicle w s more econ omical a n d easier t o p roduce 

than the l arger, mo r e c omplica ted Ra s cal. They also felt t hat: 

t he t e st vehlcle would e c onomi cally produce needed technical 

iniormation for the R ascal program, and the Shrike CQuid be 

21. 
us ed as a ta.cti cal we.a.p·on When fun .. developed. 

In January 1949. One y.e ar aitc r Bell start €-o work o . the 

test vehicle, .AMC asked the Under Secretary ,of the Air Force 

22 
to approve the purchase of 100 Shrike missiles H€adql1a~ters 

USAF took no action and retUrned the request bec.ause it did not 

23 
comply with certain r 'equired pr·Oc.urenlellt directi'fe s. AMC 

suhmiUed a se,con d request two we'eks later. In this . the com,-

mand asked .1or permission to. purchase 93 Shl'ikes . As a re$ult, 

Under Secreta r.y of the Ail r Force A. S . Bar rows au thorize d the 

purch<l.. se of the. 93 ;test v ehicl es at an e $tima ted~ost of $6., 190., 000. 

SUpplemenfal agre e m ent. No .. 5 to cQnt t" ac::t W33 - 038 ac- 1 4t 16 9 

25 
offiCially au thorized Bell to m anufactu re the test missiles. This 

agreement , dated. 3 March 194 9, also c Qn tained Q Sh rik de livery 

24 

schedule whi ch 'require d the ·contractor to de liver 12. Shrike,s in 19 49 , 
U; 

35 in 1950, and 46 i n 195 . . 

Almost two years a fter authorizing the manufac ture o f the 93 

vehicles, AMC d'!Gided that onl y 50 would be neede d for the flight 

- 15 -
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t e st program becaus of r apid advan ce s i::l. Shrike -development. 

Command persollneI, t h reiore , aske d Hea quarters USAF to 

authorize conve rsion of the remaining 43 t(;'st ve h i cles ir~to 
27 

tactical weapon~:. 
Wa shington disapprove d the r e quest on 

t he gr ounds tha t the Air F orce had no r equirem en t for an op.,. 

er'ational Shr ike . At the sam e time. He acdqu.a - ters USAF 

recommended that AMC p r ocure only ::;0 test vehicle . . 
28 

During the next fe w m onths . A Me r e duced the program even 

below the Ie,·- 1 sugges ted b , Head.quarters USAF. One of the 

primary reasons for thi~' step wa s. a , re ,duction in funds . B~f 

June' 1951, the Shrike. fligh t test program consisted of onl~l 3,I 
29 

missiles. 
'sell t.e ste d the l a st Shr i ke in January' 1 95-3. 

Re t urn to the. Rascal De'l,elopment Frog , am 

eli recUy l"elatec{ to the Rascal per form e d b , he. C,Ont ra,toJ" 

from J.anuar y 9 48 to ' J u l y 1949 . A t the e nd of July 1949, A MC 
. 

asked Ben to submit' a c~st proposal f or perfor ming \ arious 

it~ms of war" for b oth t he Shrike and t he R as cal, Om~ of t h se 

Hem s calle,d fa r the de 5 ign of a slIpe r som c mi s s ile c.apahle of 

delive ring a 3, 000 -pound payload a distance of 10 0 to 150 m ile 

A f ter re ceiving Bell's proposal s, AMC wrote supplemental a g ree-

ment No.6 to contract W33-038 a C-14l69. T his greemcnt, d a t ed 

- 16 -
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25 Augu st 19 49 . author ize d B ell to c on t inue i t s work o n the R a s c a l 

glti dance s ys tem a nd to draw up t he ne c essar . p relim ina r de s i g s . 

In Dece m be r 1949 A M C aske d Bell t o r esu m w ork o n a ll 

pha se s o f th R ascal d e vel opm ent program . Two s pecifi ite ms 

of w or.k liste d in t he AMC xeque st were': U} d e vel op a m i s s ile cap ~ 

abl e of carr ying a 5, OOO-poun d warhead for 15 0 l1.aubcal miles. and 

(2.) de s ign the missile .so it could 'be ca.rried b y either aB-36 or a 

B - 52.B'ecau se t.he B- 52 was s till ia the desigri s ta.ge, AMC sug 

gested that tbe contra c tor use what info r matilon was available: on 
32 

the .a i rplane a s at:: 1 Decembe r 1949. 

Headqua r ters USAF made another c han ge in th e Ra sG.al de V'el-

opment progr am i n Februa r y 1'950. Washington, in thi . case , .'" 

divided t.he .p r ogram into two p hases. 
33 

Th e c;:haracterj s ties lis ted 

for each p hase were as follows: 

Requirem ent 

R ange 
Speed 
W a rhead 
Carrie r airplaJ1 e 
Ine rtial Guidance 

Sy ste n lS 

Phase I 

a b o t 10 0 n . m . 
M ach 1. 5 to 2 .. 0 
.5 , aDO - pound! a t omic 
B -5 0 

de sir a b l e 

P ha s e U 

150 n . m . 
Ma c h 3 . 0 
SF ODO-pound a t om i­
B - 50 an d B - 3 6 

IT a nd t o r y 

Headua li·ters USA F reccnoun ende d tha the con t r a. c t o : wo rk on bo t h 

p hase s si multa ne ousl It .~.l so s ·et January 19'54 a s the t r getdate 

for c oxnpletion of P ha s e 1 and Jul >" ! 955 a s the c om ple ti on dat'" f o,r 
34 

P h a se II . 

- 17 -
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F our mon ths later H ead q a rte rs USAF aske d AMC to a cce l -

era te the Rasca l p l:Ogra m. Bot pha s es , Washington indica ted. 

ere to be comp leted six m on ths earl i e r t han the dat s listed in 

F eb r ua r y . A s a resul t of t he cha n g e, J uly 195 3 b came th. ne w 

compl etion date for P ha se I and Januaqr 1955 the 'new comple tion 

date fo r P h a s e II. Hea d qua :ro te!!' s USA F also li s t e d its d~si r e d 

compl etion d ate s for P ha s e I and Ph.a se II service tes ts. T he se 
35 

were July J1954 and Januar~r 1956. 
AMC i n dicated that the new 

dates could be met if Wash in g t on allocated s u ffi c ient funds to c o.ver 
36 

t.he cost of the accel.e rateci p r ogram , 

The Rascal - B-47 Marriage 

Tow~.u·d t h.e end of 195 _ the Air For c e rea ' i zed t hat Changes 

would have to be made in the RascaJ progra.lD. Thi s r e s ul ed f r o m 

two facto rs ~ -the e rne rgence of the B -47 as the Air Fo r ce " s primar y 

strate gic; bonlber aJild the elie! that lac a l de-fe ns s of a potential 

enemy would be conside .ra b l y s,t rengthe t'lcd i n t he future .. T he Ai r 

FO'Fee felt t ha t s llccess ful attacks 1.n the future woul d ", e po s sible 

only i1 th.e then exi sti ng we apon system s we re c ontin uousl im -

p roved . To m ee t thi s challe n g • Headquarters , A i r Re s e a rch 

and De ,,·elopm e nt C o mmand (ARDe). i s s ue d a de ve l op m e nt d ire 

.' tive which c han g .,o t he. GAM - 6 3 p rogr am in two respects --the B-47 

replaced the B-3 6 a!3 the p r i m ary mis s ile ca r r ie r , and c ertain 

- 18 -
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n gineering changes were made so t he mi9~ile could be c a rried by 

the B -47 . ARDe; .. _ov.~ r, re ta ined the B -36 in the p rogra m as 
37 

the alternat H as cal carrje r . WADe personnel informe d R "-> ll 

38 
of the program c hange a t the beginning of M arch 1952". AMC 

made the change official n e week l ate r . 
39 

ARne called a m e hng in Baltimore for late ' Ap ril 1952; 

:(I: 

representative s from five different organizations a ttended. T h 

p urpose of thi s me et ing was to establish a m aster plan f or t b . d 

vel opment o f the Rasca l Weapon Sy stem . During the confe renc e, 

One of the Headquarte rs MOe .rep:r'esentative ~ re vealed that the 

p"l"ogram had been divided into t hreeobje ctives b y that c ommand. 
40 

Objective I r eceived fi t' st priority and called for inc orporat ion 

of t he B-47 a s the basi c mis .He ca'rri~r , de velopment of a s implified 

ine.rtia! guidance s ystem , de v elopment oia tcTmi.nal guialance syste m, 

and .initiation of atomic warhead tes ts. The c o m pletion date fo r his 
4 1 

first ohjective. was J uly 1954. 

Objective II which rece ived second p riority, Caned for In -

co r p oration of t h e B- 36 as the basic Ras cal c arri . ~ a nd c.ontinuat ion 

0 '[ iner tia l a nd ter minal guidance s ystem d evelopment a n d warh ad 

~: T h ese organizations were Hea dquarte rs AR DC. Headquarte rs 
AM C. Headquarters W ADC , H ead q uarter s AFM T C , a nd the 
6S40th Mi ssile Test Wing . 
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~ests . The completion da te for thi s bj ec!iv wa'" Decembe r 
4 2 

1954. 

The las t ob 'e c tive re ce i ve d t hird prio r itr and called .for 

n 

development of alterna te warhead s , development of a more 50 ;-

phisticated or imp roved inertial guidanc'" s ystem; and incorpora.~ 

tion of t he B .;.52 a n d .-60 airplane s as m i s ile c a ri rs : T he 

contr actcF" howeve r. wa~s t o Expend .no special e ifort. on the third 

objech re. Only tJ' atuuormation 0 ta.inE:d by Ben from it~ s wQ~k 
43 

On ObJectives I and II wa s to ; e applied to Obje tiv e Ill . 

Headquarters USAF cha.nged t he se obje~tives a s: foll ows: 

a . O. :;ective T: M a rriage of B,-63 with 1.)-47 
ca.Tr,ie r ; ~ B -63 wi th single-a.Xis ine rtial . 
X-band r .adar and atomjc warhead). 

b, Object.ive II: Marriage of B- ·63 with B <36 
ca rrie r; ,( B - 63 wi th single: -a x i s ine'rtial . 
X- ban d ra.d ar and atomic war head) . 

c. Objec tive n.T: Additional war he ad c:a.pa.b i lit. 
in _ the 'a -6,3. 

d. ObJecti,.ce IV : Improved terminal radar and 
m i d-cours e .sy ste.m; possible additioll;?! 
carrie r s. 

e. Ob jec tive V: Com pletel y non -e manat ing 
guidance. }"st em s fo r the B -6 3. 

44 

Du r ing 1952. before and a f t e r the ARDe mee ting some A' 

Force p ':>l" sonnel felt that t he use!u1nes of the Ra- cal \Yeapon S :~~-
45 

tern was marginal at best. One of the:se was Gene ral Curtis E. 
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L eMay Commanding Gene ra l of the Strategic Air Com and 

General Le May disapprove o f the Ra sca.l I eca u e he fel t tha 

other mis s ile s. su c h a s the Snark, had mare to offer t h e Air 

Force than the R ascal. He also be liE"ved that the Rasca l p r 

.sE:ntedopera.tional problems so sevt! ltethat the y made its 
46 

115 e ful tie s 5 q tle 5 ti Onab~e. 
Othe [" ohje ctiona tha t appea :t.ed at 

the tjme were: ( I) the Rascal system impose.d penal t i e s 0011 th e 

carrYlng airc.raft , (2 ) it. l'tJ·ade the complex B-47 hQmbin~ and 

navigation Sjtstem even more cornplicated" p .) the system added 

$300,'000 to t h e unit co·st of the a.irplaZi es -selec.ted to c a rry the 

Rascal . and (4) it created additional oversea 10gistil; supp or t 
47 

problems. 

Secretary of thE" Air For ce Tllo.mas K. Finlette l:' wa s con-

cerned about the Objections raised against the .Rascal Weapon 

II 

System. He was. especiall y di s turbe d _ Ge n eral L e May ' s op'.n-

4B 'V j ons. 
After anal}"zing the situ.<Hion, tbe Ai r For ee Cou nci l 

recommended and t.he Air Force s'.J.bs equently appr,(j ' ed J:at one 

.B-47 sqtJ. adron be eFminated, bu t t hat one B-36 and two B -47 

.: 4 9 
Rasca.l squadr o n s remain in the A i ]" Fo rce pr ogram . 

Basi : a lly, there w e r e two re aSOns fo r thi decision. F i s t. tbe 

." See pp. 62-66. 
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penalties impo se d by the R ascal on the B- 47' s p erformanc 
were 

not s erious. Seco nd , the Rascal would How the B - 47 to deliV:e r 

atomic "l.va r hE'ad s at s upers oni c speed s during G future pe. riod of 

time when t hi s might be the onl y w ay that som e targets could be 
50 

reached. 

Th~ Air F 'o r ·ce Council made i ts re com m endatt0ns almost 

two yea r s after the Air Force and Bell entered into t1 p!"oductio.n 

Con'tract. Bell and the Air Force signed two Qther co , tracts at 

almost the same time the cOlJ.ndl presE':nt:e.d these recQmmendation s . . . 

One of these contracts provided fO F the manufacture of tooling for 

* the Rascal production line. 
The se cand contract: called for the. 

conversion ofa B-36H a,irplane into a miSSile !;:.arriEr. 

Project MX-776 res~.arch and development did not stop n Qr 

were aU l"t::search proble.ms sol ved by t he e n d of 1952. BeU.ad 

. not yet concluded the Shrike pros'ram , although 29' of the 3 J vehicles 

planxl'ed fOF the p :r og r am had been tested. No Rasca] rnissHe.s;how_ 

ever, had heen flov.rn . .BelPs e-£io·rts to improve the GA M -63 continue d 

throughout alm ost the entil' e life of the: m i ssile. 

::: See Chaptc r III 
,,* See Chapte;r V. 

*** 

~ .. *.:. The s ·e late r research p ha ses a re oj selig sed i n thesf'ct· ons of this 
history devoted to the variou s compon.ents of the mi SSile . P ro ­
ptUsion sYlSt.em research after 952 .. [or e xample., i s discus. ed 
in Cha.pter IV. Se e pp. 4 1 -44. 
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II I. PROCUREMENT 0 MISSILES AND 
P R ODUCTION T OOLING 

R a s e 1 P rocurement 

Lette ,r Cont r a ct AF 33 0 38J-1 50 ~~ 

A Bell l etter s ,eo t to j-\MC in July 1950 rnarkedt'he s ta r t of 
, ~ 

the H a se;il p rOCUl'em ent pr og ra:m . This letter cont6inr:!d th - con-

t ractor' s ~ost proposal f o r the matluiacture of 1,9 missiles and three 

sets of interim gUldanc equ ipment. Bell placed the CQ::; t of t~lis 
1 

limit'ed p r oduction p r o g ram at $2,254, 99'3.96. After a me 'eting 

and an exchange of correspondence had re(luc-ed B eH' s re commend e d 

pro'g ram, both pa.rt ie s agre ecl to a l e t te r cQ tra ct date d 8 August 
2 

1950. It ce ll e d for ·' ·e manu,iact u re of three recover r glide m i s,-

.sile s j four Rascal mis siles . s p a re parts . and t h.ree s e ts o f int erim 

3 
,guidan ce equiprnen t at a cost of $8 0 , 00-0. 

AMC issued the fi rst t\C.lO a :mendm e n ' 5 to th.i s l ette r CCul t r act 

I 

dur ing Octo"b'e r 19 50. Amendment N o. 1 added $ 8 '"0, 0 00 to the .s u m 

4 
initiaHr provided. m aki n g the total $ ~, 700, 0.00'. Amendment No.- 2 

e stablished d!" d€l:iiv e rv s c.:.lledl.tle c a ll ing fQ.]. OJ'i.e g h de mis s ile e ach :i n 

,;C Resear ch faile d to re veal whether thi s l ette r w a s p r e c dE!d a.n 
AJv!C R eq, u:~!St for P i/iCilpo sal. 
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5 
.J pril, M a}r, and J un e 1951 . 

It a l so called for the de livery of one 

Rasca l ea h in July, August, September. and October 195 1. 
6 

Bell objected to this schedt,l be cause it d id not correspond 

.. to one outlined earlie r by AMC. The contractwI' m aintained that 

this earlier schedule allowed 11 month5 for de,liver)' of the s e ven 
7 

missiles. Amend.:r:n ent No'. 2 pro'vided Qnly seVen month~. Ben 

-finally agreed to accept tb·e latter schedule only if it were changed 
8 

in the deLinitive contract. 

Defini ti ve Contra c t Nego tia tions 

Contractor and AMC personnel started their definitive negotia-

hons in the fall of 1950. While' the negotiators quickJy solved the 

problem of probable costs, a difference of opinion developed over 

the contractor's rate of fee. AMC pe~" sonne,l offered six per cent, 

but Bell wanted seven per cent . At a meeting held on 14 November 

195.0 AMC personnel offered the contractor a: compromise fee of 6.5 

per cent. The Ben representatives refused tIle ofier and requeste,d 

9 
a meeting with the AMC P:rocurement Committee .. This rne-·eting 

was held the following day. 

During the meeting, the Bell officials pr·esented their argu -

ments for a s even pe r cent fee. Th'ey cla:i.med tha,t the comp any 

a.ctually received a profit of only 2. 5 to 3 per C<ent after talC€S and 

deductions , Bell p lanned to invest a great deal of mon~y in fa cilit ie s 
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to p r Dall ce the rnis sil e s. and the can tra ct Ti': all y calle d for re-

search and development work and n.o t productiol". w ork . The 

contractor pe rson nel also stated that B e ll h<=.d :;.:u (fe red a reduc-

bon in its sub .. contracting businef'ls and that it needed the seven 

per cent fee to remain in a rdativdy sound iinanciaJ. position. 

After hearing Bell's arguments, the committeE offered the com-
10 

pany a fee of 6. 5 per cent. 

. The Bell representatives sta.ted that they did not pC~sess 
~i) 
~\i .-' the ,authority to negotiate a fee o[ Ie 55 than seven per cent. They 

also indicated that this decisi'On could only be made by Bell's Exec-
11 

utive Comrnittee. 
Although Bell continued to pre 55 far the seven 

per cent fee after the meeting, the cornpany accepted the 6.5 per 
12 

cent on 6 December 1950 . 

Definitive COntra ct AF 33(038) -150 6~ 

The resulting CPFF definitive contract, AF 33(038)-15069, 

dated 27 November 1950, called for the fOllowing items; (I) three 

mOCkup missiIE.:5, (2) three recovery glide missiles, (3) [OUT 

po\::;re red Ras cals.. (4) tooling, ( 5) three se ts of inte rim guida.nee 

equipment: and (6) spare parts. The estima,ted co.st of these items 

was $2,838,372.28" Bell j'eceived a fixed £~C of 6 5 per cent 

($184, 494.20). The de live ry schedule outlined in the contract pro-

vided for del1very of thf: 10 missiles aver a I 3 -month period. 
13 
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Procuremen t under L etter 
Contr act AF 33(038)- 15 Q-69 

ilI 

The Air For e did not actually approve the cl'eiililitivE. con tra ct 

until 11 Septembe r- 19 51 , ten m onths a fter til date listed on it. Bell 

did Il!,ot approve it until a bout one year later. Bell delayed signing 

the contractbecause it and AMC could not agree on $o,me of the tnis -

sHe sp,ecificatiJon change s made by the company. 
14 

In December 1950 Bell forwarded a cost p r oposal to AMC for 

the manufacture of 20 additional missiles.. T.his.occu:cred about 

. three weeks after AMC wrote definitive contract 15069. 'J"he Con-

tractor also asked AMC to autho,rize pro€'l.uc.tion of these missiles . 

This autho.rization, Bell i ndicated,. was needed immediately b.ecau,se 

valuable maniIfacturing time had already bee,rt lost. The company 

said "it is que stionable whethe r this ' time can be made up b~r extra 

efio,rt, extr'emc Coope:ration froni our supplie rs,and ,excellent 

progress in the Re ,search and Development Frogram,. II 
15 

AMC i ssued a number of amendments to letter contract 15.06,9 

in reply to Bellis requests. Dist:riLbutiori of these an'lendments cov-

ered a t ime span of 17 months. Command pe:rsofinel issued the first 

16 
one in [)e cem be r 1950. and the last One in May 1952. 

AMC iS$ued 

these amendments because both parties had nc.it yet approved tbe 

definitive contract-

- 26 -
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The aJnen dme fll ts a utho riz ed the c ontra ctor to m a n u facture 

3-8 additional m issile sand ce rt4in ite m s of ground support equip-

me nt. They also allow ed Bell to procure the ne cessary m at rials 
. . 17 

for t he even tu.a.l rn anu.la c tUr ,e of 16 additional R as cal s. Bell, in 

the area of ground support equipment, r ec eived pe rmissi .. on ts 

,COl"lstruct the £ollo~"ing; (1) 6, ml. sile carriages, (2) 6 ~ets of 

tn i ssUe checkout eqllipment., (3) 4 sets of 5-501 lift ra.mps , (4) 5 

11igh preSSUre trailers, (5)1 12 sets of hoist slings, (6) 18 field 

as sembly 'tra.nsport skids, (7)' .24 fie M. as sembly :!-ixture c r adle s. 
18 

and (8) 12 sets of c.omponent eraIHe!; . 

.Bell disagreed with the requ.i!r"eme.n.ts list.ea in amendment 

No.9, whlc h calle d f Ot ins talla tiCD oia' final guidance 5 y ste rn in 
19 

all miss.iles after the :jQU1.. 

plan s did not call for inclusion of £inal ~ruidanC'eunHl the 51st mis-

su.e. Aftelta c'cruerenc:e with cornfiland per s crm.nel. Bell agreed to 

revise its plans a.nd. start dev"e!oping a final sY'~tem. B~ll emphasized, 

however, that" it still :felt a tn-immum of 51 m i.s sile s with irlte:tim ~ticl' -
20 

ance should be \. sed in the Rasca ] program. 

P r ocurement under De-1.1hitive 
Contract _AF 33 (038)- .15069 

AMC and Bell pe l!' sonnel held numerOlls confe rene e s between 

ments for ba.sic C'ontraGt 15 069 , Command per 'sCl.nnd 'wrote siY.. 
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supp le m e ntal a greem e nt during this 2.3 -month perio d . The d -

Hnitive contrac t and these supplements did not replace the lette.r 

contr ac and its am e n dments a s th official contra ctual d ocume nts " 

however, u ntil AMC issue d supple mental agreement No, 6 . T he 

delay was ca\.i.scd by Bellis failure to s i gn the de fin it ive cantract 

until just before AMC issued this agreement, which was dated 10 
2.] 

November 1952 and approved on 9' February 1953 , 

By the end of 1952, the AM.c Rascal procurement program 

called for the manu£.acruZ"le ()f 48 missi]es. This included the ll O 

cont:racted for in the definitive contract and the 38 called for ~Y 

supplemental agreements No.1, No.4. and No.6. The pro-

-gram also called for .the procurement of mat eriaJ!s for 2.6 

additional mis sile s. This pIa ce d the total nurn be r of R a s cal 

missiles to be manufactured by Bell at 74,' rep I:"lS senting an 

increase of 10 missiles 'o,ver the number caHed for by the re · 

placed letter contract and its amendments. 

In the years after 19'5,Z AMC issued three more supplemental 

agre,ements which provided for the' manufa.cture of Rascals. Surp-

plemental agreement No.7, dated 16 March 1953, authoriZred Bell 
2.2 

. to manufacture five missiles. It also allowed the CQntra<; tOI' to 
23 

purchase the necessa r y materials for 40 additional m i ssiles. 

Supplemental agreement No. 10., dated 30 Jun e 1953, called! fOor ,61 

- 28 -
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24 
rn is t:',il e.s, This a g re e me nt provided for the greatest sirigle pro-

cur ement in the R ascal program. Suppl e mental agreement No. 47, 
25 

date d 21 Decembe r 1956, a u thorize d the m a nufa cture of 22. missiles. ,. 

T his brought the 'total numbe r of Rascals to be ,mCllluiactured b y Bell 

to 136. 

:Pl'oGuJ"ernent o!Pro-duGtion Tooling and Materials 

Initial Pl"ocurement 

ln, OClobe:t 1950 H 'ell infol"med AMC that it'tte.e'ded Spe cia! t<o(.)l!> 

,and equipment. Tbe contraGt0I' sta.ted that 'these materials were 

necessa:ry {c'r the sllGcessiuJ. c'omple'tiOl'i 01 Prejed MX-776 research 

and development. AMC, however, decided that this e:quipment should 

'be procure'd u.nder, the terms Qf a. production rather than a reseelfCn 

2.6 
cont.t"act, As a resul!t, command p-ersormel wrote amendment. No , 3 

to'letter, contract 15069. This amendment, da'ted 2,4 October 1956, 

. aUowed the contractor t·o ma..,nufa 'cture or procure sFH~c-tal equ.ipment 
2.7 

up to B. cO 5t of $200,000 , 

Lette ! ' Contract AF 3~f038) -20402. 

In 'De~e f'nbe 'r 1950 , two month,s alter AMC autlioriz,ed Ben to 

procure ,special 'equipment, the cOntJrll,ctGr prepared a €:ost proposal 

fo'l' creating t-he R as cal production line. The company place d the 
28 

cost at $1,206, 7-46 , '27 for the iirsteight months o£ 1951. Bell' 5 

Gos t proposal covered onlY an eight-month period ibeca.u$e the con'pan y 
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unde rstood that funds for this type of work were lim ited, Thls 

., 

prob.lem of limited funds for production tooling appe ared late r 

du rin ':" de fin itive cant ract ne gotia tions and a gain in 1954 . 

AMC i s sue d lette r c ontract AF 33(038) -204 02 on the l ast day 

of January] 951. This cont.ract allowed Bell to begin its prepro-

duc tion planning, de,sign , manufac.ture" and procur e ment of tools 
30 

and machine ry. It also l"equirecl th~ contrac:toT to fo,rrnulate UH! 

necessary methods and processes for the production of 2.0 missiles 

per month on a one-shift basis .. The letter contract's hme schedule 
30 ~ 

listed 31 December 'as the completion date for the p,r 'odu'ction line. 

This gave the contractor 11 months' tim'e.The rettel" contrac t allo-
32 

cated $940.000 for this work and the neces s ary equipment. 

Definitive Contract AF 33(038l:.?0402 

Bell and AMC negotiated for almost two yea,rs bEfore agr'eeing 

on terms of a definitive c,ontract .. At first, Bell had difficulty in 

e ,stimating the cost of the production planning and tooling programs. 
33 

A second problem encounte red during the negoti ations. was the lack of 
34 

funds to cover Bellis program. Later on, com,mand personnel felt 
35 

that Ben's estimates were too high . The parties finally s ,olved 
36 

their differences in November 1952. 
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The definitive CPFF contra c t wa s da te d 10 De cember 19 52 

and approved o n 9 J anuar y 1953. It required Bell to perform five 

tasks ~ -redesign the Rascal to allow the production of 20 a n:Jonth 

on a one-shift basis and 50 on a t hree-shift basis, develop missile 

production method s and techniques, manufacture or procure all 

necessary tools for the production hue, design and m anufacture 
37 

all neces.sary test equipment, and submit progress reports. 

The contract allocated a total of $8,190,999.26 for- th~ work. 
38 

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 m ,issile 5 a. month on a one -shift basis and six per month 
39 

on a multi- shift ba sis. Fund difficulties were again enco1..Ultered 

and Bell used its own money for almost two ·months to keep the too1-
40. 

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

re'quested th'at all futur 'e price quotations be su~bmitted on a monthly 
41 

basis. 

* The CGntract placed the estimated cos·t of the five item s at 
$7,763,980.34. This figure plus Bell's fixed fee of $427,018.9 2 

made the total $8,190,999 . 26, The estimate d cost figure listed 
in the contract. represented 100 per cent of the cos.t and fixed fee 
of four of tbe items, but onl~' 86 . 65 per ~ 'cnt of .the e stimated 
cost and fixed fee for the other :item, The amount cilloc.:::ted by 
the. contract, therefore, re:presentedonly 97.33 per c e nt 01 the 
expected total cost. 
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IV. PRODUCTIO N OF RASCAL MISSLLES 

De Ii ve r y ~c he d ~le s and Change 9 

As l'lo t 'ed earlier, production contract AF 33(038)-15069. 

dated 2..7 November 195,0, authori zed the manufacture of 10 mis-
1 

si1es and three se'ts o.! interim guidan ce equipment. T he contract 

spe cified that the 10 missile 5 would consisto£ three mock-up 

mode1s, three recovery glide m i ss'i]es,and four pow'er,edi vehicles,. 

It scheduled delivery of the first Rasca~ for 28 Februa.ry 1951 and 
2; 

the last one for 31 Mar ch 1952,. Bell delivered the first missile 

on. 6 July 1951 and the last one on 5 February ] 953. The con-

tractor, therefore, actually delivered the las,t missile almost one 

year after the date' specified 1:n the contract:. 

AMC issued supplemef'ltal agreeITlent No. 1 six:teen months 

ait,er writiIllg the cont ract. This supplement. dated 5 Mar ch 1952. , 
3 

'author ized the manufacture of ·20 rni~s il les. Comman d personne] 

distributed supplemental' a .greement No. '4 five months later . It 
4 

called {Qr 15 additional mi s sHe s. The schedules in the c~ntrad 

and these two supplements specifi,ed the following Ra~cal deliveries: 

*' See Appendix E . 
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Table I 
Delivery Schedule for First 4 5 Ra ~c.als 

Jan. Feb Mar Ap'" May Jun Jul At'.'i!. Sep (,et !,:ov De c Total s --- - -- -- ~' - .. &_- -_. -.---

1951 1 1 0 1 1 0 1 0 1 0 0 

19'5 2 1 1 2 0 0 0 0 0 0 0 0 2 

1953 2- 2 2 3 2 2 2 2 1 3 4 4 

1954 4 

AMC issued still a third supplemental agreement in 

6 
6 

29 
4 

45 

1952 calling 

for the productio.n of Ra seal missile s. This was supplen1cntal agre~-

ment No, 6, dated 10 November 1952.. It authorized tbe contractor to 

manufacture three ITlissiles and procure all necessary materials for 
6 

the eventual production of 26 ~dditional Rascals. It contained a 

schedule which listed the delivery dates for the 48 missiles Bell 

was authorized to produce and the 26 for wbich the company was to 

procure materials. In addition, it made slight changes in the sched-

ules published in earlier supplements. The ne'W schedule was as 

7 
follows: 

'Table II 
Missile Deliveries According to S. A, No.6 

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

1951 1 1 0 1 1 0 1 0 1 0 0 6 

1952 1 1 0 0 0 0 0 0 0 0 1 0 3 

1953 1 1 2 1 2 3 4 3 4 3 4 4 32 

1954 5 5 6 7 7 3 
33:;~ 

741.' 

* Includes the 26 for which only materials were to be procured. 
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Althou gh this s c e d ule called for complet.ion of the 48 mis-

siles by Fe b rua r y 1954; Be n act.ually delive r ed onlr 16. The-

contra ctor did not com p le te the 4 8th m i s sile until Augu~t 1955, 

on e :and o ne -half ye ar s b ehind c hedule . 

After 1952, AMC i s sued thre e mOl" e supp~ emental agr ee m ents 

for the manufacture of a.dditional Rascals. These were No.7 datedl 

16 March 19,53, No. 10 dated 30 Jun e 1953, and No. 47 dated 21 
B 

December 1956. The schedul es were as :follows: 

1954 

1954 
1955 9 8 

T able I II 
S. A. No. 7 Delivery Schedul e 
(5 tTlissitles - material for 40) 

487 7 

Table IV 
S. A. No. 10 Delivery Schedule 

(61 m i ssile s) 

7 7 

2 7 5 6 6 7 - 9 

Table V 
S. A. No. 47 Delivery Schedu.le 

(22 missile s) 

40 

42 
19 
61 

Jan Feb M al" Apr May JW1. Ju.1 Aug S eE. Oct Nov Dt:c Total 
--~~ --- -----~ ---- ~--

1958 1 4 3 3 3 3 3 2. 22. 

* S<:C'e Appendix E. 
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The B.ascal procuremen p rogram r e mained stable for 

the t hree and o ne half year s between s upple mental ag r e e ment 

No. 10 an d supplemen tal agreemen t No. 47. The c ommand 

had distributed five doc llments w nd ch a uthorized th e pToduc tion 

of mis sile s bef ore it rele a s ed s upplemental agreem ent No . it O 

in June 1953. The se five docllments, together with supp l e mental 

agreement No. to, provided for the rnanufach.n:e of 114 missile s . 

This nu!Ober did not increase until AMC issued supplemental 

agreement No. 47 in December 1956. 

The schedules in the contract and supplements whicb pro-

vide.d 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 

9' 
for the 114th missile. This' new date extertded the original sched-

ule by 18 months .. Nine months la.ter .• in November 1954, AMC 

issued anotber scn edule change. This Qne authorized delivery of 

the ]14th missile in January 1957 ., SlippUlg the delivery date for 
10 

the l1.4th missile an additional10 months. 
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T a b l e VI 
Ori . inal R 8,".,.1 Delivery Schedule 

Jan Feb Mar A pr May Jun luI A ug Sep Oc t Nov Dec Totals 
---~ - ---. -. --~--

19 51 0 1 
., 

0 1 1 0 1 0 1 0 0 6 .i. 

1952 1 1 0 0 0 0 0 0 0 0 1 0 3 

1953 1 1 2 1 2 :~ 4 3 4 3 4 4 32 
1~54 5 5 6 7 7 9 15 1Z 13 13 14 9 115' 
1955 9 8- 2- 0 0 0 0 0 0 0 0 a 19 
1956 0 0 0 '0 0 Q 0 0 () 0 0 a 0 

1957 0 0 0 0 0 0 0 0 0- D 0 0 0 

1958 0 1 4 3 3 3 3 3 2. 0 0 0 22 
197 

Table VI lists in consolidate.d form the delive r)f schedule s 

included in the contra croal docurnel"!; ts . It re:fie cts changes made 

in earlier s,chedules by later .suppl eme g,ts. For example, sup-

plemental agreement No.4 changed the delivery schedule.s list~d 

in the ,contract and suppl emental agreement No.1. The table doe s 

not list these earlier s,chedules , but it does incl.ude the schedu!le 

whi'ch appeared in supplemental agreement' No.4. 

Although the table call s for a total o f 1 97 mis "'de 5, AMC 

bou.ght only 136. One reason for this dille rence is t he fa t;;t: that 

supplemental agreement No.6 authorized the manufacture of 

three missiles and the procurement of materials for 26 , 

:::. This figu,re incl.ude s the 66 missiles for whil ch Bell was t o 
procure materials. It is actually five l ess than w hat it 
should be . Thls occurred because suppleme n tal agreement 
No,. 7 can.ed for a tolal of 45 missiles, but i t s ddivery sched­

ule listed only 40. 
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The s upple m e n t ' s deliver y schedule includ d a ll 2 9 m i ssi l e s . A 

second r e aSOn for the di fference i s that supple menta l agr ee ment 

No .7 called f o r a tot al of 4 5 mis sil e s, b ut the d e li very s chedule 

ac coun ted for onl y 4 0. Adding five mis sile s to t h e total listed i n 

T a ble VI p roduc.e s a, new tot.al of 202 . Sub tra cting the 66, for 

which onl y material \"·a ·~ to· have be efli p rocur ed, fr om the ne "v 

total of 202 gi ves the a ctual tot.al of 136 . 

T able VII 
Revised Rascal De Jiveli'Y Sch~ dU!l€ 

Jan Feb M a r. Ap.r May Jun Jut Aug Sep Oct Nov De c Totals 
~~~ --- --- -- -=-- -' - ~~~ 

1951 01 0 0 0 0' 0 1 0 1. 0' '0 1 3* 

l '95 Z 3 0 0 0 '0 0 0 0 2 0 0 1. 6* 
1953 0 1 0 0 0 1 0 0 1 0 0 3 6* 
1954 1* 0 i( 0 .1 "" l ~ 1 :-i;, ~';. 0 3 ;J< 3 z· 16 

19 55. 2 3, 3 3 4 3 4 3 4 3 4 3 39 
1956 3 " 3, 3 3 4 4 4 4: 4 4 4 43 .J 

1957 1 0 0 0 0' 0 0 0 0 0 0 a 1 

1958 0' 1 4- J 3, 3 3 3 .2 0 0 0 2 2. : ;,' ~;; 

. l3. '6 

Tab]e VII lists the :n, is sile deliveries auth e'ri zed by the 

r.ha hge: made in Novembe:r 19'54. J. t al so inc! \JLdes th ' 22. m i $s,i l e:s 

p rocured hy s,upp lemental agreeme n t No . 47. A co m pari Si Gn of 

this table with Table Vl shov.'s how the changes AM C autli o r ized 

r~ B e ll d elivered the s ~ 26 m issiles befor ~ 1 Nove mb e r 195 4 in 
the months indica te d in the table . 

. -;;,;, The se we re the 2.2 rrl ~ 59 ile s called {OJ; by sup p 1 em e n t a.l ~ !\P" ee -

ment No. 47, dated 2 1 De c e mbe r 19-56. 
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in 1954 e xpan ed t he deli e ry s chedule fo r the fi r st ]I~! m i ssiles. 

T h e numbers rna ked by a single asteri sk indicate t hos e m is s iles 

Bell d elive r e d before th~ November 954 change , 

Produ c tion P r o b ler:ss a n d Delays 

C hanges in Missil C haracter istic s 

Changing r e. quir m;e n t s l ed to del a t Ei in t he B. as ca.l p Toduc-

t i on program, Near the end of 1949 . wh e n Bell return ed to full-

scal e Rascal devElopme n t, the Air Fo:r ce wanted. a miss:i!ie with 

the following ch~\ .racteristic 5 : P ) capable of carqd ng. a 5,000-

pound payload. (Z ' a rang e o{ 150 nauH cal rn .iiles. cUld (3) c apable 
11 

of being carried and launched by eit.her t h e B-36 or B-52 a irplane . 

Early in 1950 Headquar te r s USAF' d,ivided the Rascal develop-

ment p r ogram into two phase. s. Pha.se I called for a m i Esile w ith a 

range of 100 p.autj cal miles, a speed '0£ Mach] . 5 to 2.0 , and a 

5, OOO-PQund payload capabilit~,.. , '.vhile ha .... ing {6h e additional cap­
~ 2 

ability ofbcing carTi'ed b)f a B -50 airplaroc, T h e Phas e I.I 

program called for a Jl1i ss i le w ith a range of I50 nauE~ca l!. miles , 

a speed o f Mac h 3,0 ., a n d a 5 . 000 -pound pa yload capab'Ui y . to b e 
13 

ca:u ' ied and lall nc' ed b e ith e r the B -SO or B- :36 ai:l'pl' . . 

T owar d the end o f ~ 951 the Ai r FOl.' ce j m. trodl\C d th _ B - 4 7 
14 

into the Rascal progr am as the p Y'imct r y missile ca ;r :t:i er. A s 
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a result, the contr a ctoT had to m a ke ch a nges in t he m i s s il t o 

adapt it to ~h . S t ratoj e t . 

In th :> middle o f 19 52 Headquarte r ~ USAF outlined a ·. Rasca" 

development progr a m w i th five objectives - Ba s icall , these ob-

jective s were a B- 47 IGAM-63. c ombination, a B-36/ GAM-63 

cornb i.n.a t ion. dev~ lop rnent .Q{ alt -. rnate warn ads -for t he Rasc a l. 

development- 0.1 imp oved inertial and terminal guidance systems 

and incorporation of fie"'\;' ca lt r i,e l' s into the program .• and develQP­
','5 

ment of a ;; ompletel y uon- ,eman,atin.g guid:aJilc t: s y s te In_ 

The prog ram remained stable for th.,ee years_ In t he 

middle of 1955, however , Headquarte r s USAF mad~ another 

cbange. This one called .faT the canceliation of objedives IU, 

IV, and V; cancellation of the 0 ,\e ctive Il Operational Suitab i. ' ty-

Test (OST) Frog'ram; cClJnc'ellatioD 0'£ t h e DB-36/GAM-6 3 ope r a-

tional squadlTon.; orientation of all WOTk on 0 j ec.tiv e n towar d 

expedi ting cOn''lpletion of ob jecti eLand es;ta.~lis,hrne.!:1t o f ol1 'ec ~ 
16 . 

ti!ve'VI_ ,The l1,ew,obje .ctivc VI called fO li developme nt of a 

Rascal with an extended range. 

This reG)orient:ation forced A M C and WADe to stop the -Ras-

ca l developm nt p ro gl.- am so it could be re -eva luated , r eori entate 

the !li ght te st p r og ram, i n ca p o rate about 7 0 change s i n ex-i stiJ:]g 
17 

guidance equipment:, and modify director ai reraft - As a result, 
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mi s s ile deli .... e rie s , direct or ai r c r ft d eliv e ries , s qua d ron a ugmen-
18 

ta t 'on, a nd the OST program were de ayed. 

Delays P r o duced by t he. R&D p r ogra. m 

T h e Ras c al pr o duc tion and de ve lopm ent p rog rams were closel y 

al lied . The deve lop m ent prog ram u sed alm ost three- four ths of a ll 

the missiles p roduced. In July 1952 WADe e s t imate d that 94 R a!ii ~ 
19 

cals would be: needed for the rese a r ,ch a nd developmen,t prJ.ase. 

It also estimat d that the 94 h a r ticle would be.: tested in Decembe r 

20-
1954. A little Q\i"er two y'e a rs later, in AuglLst ,1 954" t he Ai 

Force reduced the number of 'niissiles to be u6ed in the develop­
Z] 

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

delivery da t e £0 1' the 74th Rascal. Tbe conhactor did not de-

live r the 74th Rascal until Janu a ry 1957 and the 94th unti1 

*' 
Dece nilber 1957. 

~arly Delay's , Bell analyzed the;, r e sults of each fh ght te st 

and made whatever ,engineering chan ges were nece ssar y in tb 

next missile, Therefore , p r ac ti cally all of the early articles 
23 

were e'Rtire l y d ifferent. This progt'am of continuous cbange 

delayed the production o f earl y Rascals . 

T he la ck of sui.tab le gyr os c ope ~ al.sc. delayed tIle c ontr a "' -

tor i s fi rs t rese a r 'ch a nd developme nt efforts. In June 195 1 WA De 

,) See A p pendix E. 
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pe r sonn 1 pOinted out that. in addition to the s mall numbe r ava il-

able. the late d elive r y of gyroscopes had delayed the ilight tes t 

24 
progra m . Six month s late rWADC indi ca~ed that o the r factor. 

primarily pr opal sian an guidance diffi cultie s , were h oldi ng up 

th~ de "leloproent progr21,rn. GY'roscopes were he ld! to be o n ly a 
25 

contr ibuting factor. 

P Fo~.uls:ion S~ste[:}J D:i!f£icuHies. BeU entounter(:d p .ropul-

produc.tion p rogra.rn . At ,~he 5} 'tartOf R as ca.] development i.n 
26 

194,6 the contraGtor worked orily art ,rurbojet power plants. 

Later, when evalu,atlngall possible power pb,flt5, Bell listed 

ramjet engines as least doesira.ble, AMC, ho,wever , listed the 
27 

ramjet as mOst de sirable. The co.mmG.nd plac.ed the rocket 

engine in second pla.ce and. put the tllr:bojet at the DeHorn of the 

~8 

list. 

In the fall of lc:J47 it appea~e d that a l"O'cket power plant 

wouid be needed to p rop·el ~ ne l'rl,issile . Both AMC and Bell 

agreed that th~. Ra,5caJi 5 weig.ht and range :x:equirctneJ1t pOinted. 

to t he use: of rocket propulsion. Ben re:qu.ested AMC' s perrnis-

sion to secure bids {cjt' the d€vel'opment of the neee ssd:.r ,' rot;ket 

2,9 
power plant. 
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A t the beginning of 1948 Be ll aske d A M C fo r approva l to 

build thre e rOcket tes t c ells . These cells , the com pan y indi -

ca ted ; we re needed for the d e ve lop m e n t a nd tes ting of r o cke t 
30 

engine s. A MC r eplied tha t it could no t app r o ve Belli s re qu~ st. 

The comm and p ointe d Out that i~ " d i d not r e ga r d w ith fa v or " the 

31 
idea of airfr ame man ufacturers producing power plants.' All 

ne ~essary engine s ., the command indicated" would be provi ded 

as Gove rnment Furnished Equipme n t (GFE). AMC also asked 

th e company t o stop all rocket res'earch bei ng periarmed under 
32 

t he terms of contract W33 , 03B) ac-14169. 

Bell immediately discon tinued its rocket engine research 
33 

and development work. Howeve r ,) it stated that it did not 

understand AMC's attitude, since the company had worked lor 
34 

years on this type of research. In addi Hon, the company 

pointed out that it was already recognized as a well-es t ablished 

producer of rocket e'ng'ines. AMC changed its attitude i n Septe m -

her 1948 and gave Bell full re sponsibility for developing t he Sh r ike r s 
35 

liquid rocket motors. 

Two years later, in September 1950, B ·ell placed a sub-

con t r act with the A e rojet Engineering Corpor a ti on w h i.eh ca ll ed 

for the development and p -raducti on oi F'Uhlp-drive as' s e'mbli e~L 

'The se a.s s~mbl.ic 5' fO rme d an i nte g r al p a r t 'Of th!: R as call s rocke t. 
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en gine. The subcontr ct No. 314, dated 1 September 1950, pro-
l 36 

v ided for the product ion of th ree ass emblie s. Bell sUlbseq,uentIy 

place d two additional subcont!'acts with Aerojet raising t be tota l 
37 

on con t r act to 67. 

However. Aerojet ·t:!"!1:·cQtlJn_te red deve lopmen t di fficultie s which 

delayed production and rals·ed costs. Th.e se te ,ehni-cal difficulties 

aife cted the company' 5 detivery of pump asse.mblie s. The orig-
38 

inal 5 c he dul e 5 in the sub,cont rac ts calle d fo r t be followi ng: 

Table VIII 
Original Delivery Schedu1,e for Pump Assembhes 

Jan Feb Mar Apr May Jun Jul Aug Sep -Oct Nov De,C Totals 
-- ............. -- ----- ---~--~---

1951 2 
1952 7 

o 
7 

o 
7 

4 
7 

Z 
7 

3 2 0 3 4 6 6 32 
35 
6·7 

Bell revised this schedule at the beginning oc[ 1952. The change 

pla.ced delivery of the la.st unit 10 months behind t.he date orig-

39 
inally s ·c;;hed.uJ.ed.. The new ·s.chedule c,aUed for the followin g : 

Table IX 
Revised Delivery ScheQu],e for Pump Assemblies 

1951 0 0 0 0 0 0 0 0 0 0 0 1 1 
1952 5 4 2 0 0 1 3 4 6 6 7 7 4S 
1953 7 7 7 21 

67 
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Difi.iJculti!!:: with the A e rojet turbine p u m p cont-i ue d to harass 

40 
the Rascal d e ve lopme n t program as late as N ove m be r 1955. T he 

l a t e delivery of pumps s till he ld up the production p r og rihIJi! in Octo -
41 . 

ber 1954. B ell iin?lIy com plet e d a succe s sful t es t of t h e L R67-
42 

BA -9 engi ne in A ugust 1956. 

Gui dance Sy?tem DHficultie s. The Rascal char acteristics 

release·d in July 1945 listed three possible types of guidance sys -
43 

terns. Contract 14169. dated 14 ,October 1. 946'. listed the same 
44 

three types mentioned i,n the charaCteristics. The three type s 

were an independent system. a remote control systeliTl . and a 
45 

combination of the two. 

Headqu.arters USAF specified dir,ector aircraft or remote 

46 
control for the Rascal in the July 1947 characteristics. AMG 

personne l , however. recgmmendedthat the Air Force place pri-

47 
l!lary emphasis on a pre set or independent system. They 

suggested that the dir,ector a i rcraft sys ,tem should receive only 
48 

se CO]1!daxy cons ide ratioR_ 

The Air Force .did not accept the AMC s "Ulggestion. for the 

ccmmand asked Bell to develop a radar relay '.or remote s}rstern 

in January 1948 at the time it divided the Rascal development 

* 49 
prog-yam into two parts. 

!It Re s earch failed to prod u ce any documents whic}:l containe d 
Headquarters USAFls disappro,\i.d of the recomm endation. 
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Bell started two separate d eve lopment programs to construc~ 

the reqt4ired reI2~.r system. The firf:t waf; for develop ment of a 

s}'stem for sue t: s fu lly s e ndi ng a rada r pict ure from the missile 

to the director a;:r-c;:-aft. The Air For ce wanted a ys tem ca.p=:.ble 
50 

of transmitting th<;; picture at lea ct 100 mile s. ThE: other pro~ 

gram aimed to develop a method for producing cle ... r pictures of 

the target area in the director aircraft. Air Force requirements 

stated that the system had to permit target identification in adverse 
51 

wea.the r. These requirements also called for a s}'stem that 

would allow this identification when the missile was at least 25 
52 

miles from the target. 

In February 1952 ARDC Changed the Air Force pOSition on 

Rascal guidance. It requested that emphasis be 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 only for the terminal portion of flight, and allowed the reli'Ly 

system to remain in' the program 50 that Bell could meet e>:isting 
54 

schedules. The command pointed out that the Bell-developed 

ine rtial system had to be compatible with the 1'K" serie 5 bombing 

and navigation system. It also stated that modificationE to th~ "K" 
55 

system had to be held to a minimum. 
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AMC had prepared for the change in guida nce systems almost 

two years be fore it actually occurred in F ebruary 1952. . Command 

personnel h d i ssu ed supplemental a.greement No. 8 to resea rch 

contract 14 169 in June 1950 . Among ther things, No. 8 called for 
56 

a study leading to the de ve l opment of an ine rtial guidanc e system. 

Thre.e yea:r s aft,er it issued No.8. AMC issued suppl,ernental 

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

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

crait te rminal guidance system 5, ruanufactul"e of thr 'ee spare 

systems, construction of production tooling and test equipment. 

and the epgineering design fo,r modification of eight bombing­
S? 

navigation computors. The supplement called for delivery 

of one t'erminal guidance system each on 1 November 1953, 1 
58 

December 1.953, and 1 Janllary ]954. It listed 1 Fe"bruary 

1954, 1 March'19'54.- and 1 April I954 as the delivery dates for 
59 

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

live'ry schedUle for the eight computors. This schedule listed 

only two dates - ... November 1953 as the de live ry aat'e for the fir st 
60 

unit and April 1954 for Ule last one. 

Production contract AF'33(038)-lS069. dated 2,7 November 

1950, provided for the manufacture of three interim guidance 
61 

sels. Supplemental agr·eement No,. 9, dated 2.9 May ]953, 
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authorized the m a nufacture o f 34 B-47B and 22 B-36F directo r 
6Z 

aircraft g uidance system s. Spar es accounted for 28 of the 56 

s~·s. tem s . T he supplement a lso aut h o r i zed the con tractor t o . upply 
63 

tool s a nd additional equipment for the 5 6 guidance systems . 

SupplerneRtal agreem ent No. 9 contained three s epa.1' ate de-

li'iler~r sche dule s . The fir-stoutlined. the d elivery date s for 17 
64 

B-47B guidance s.ystems as follows: 

T able X 
B-47B Guidance System Delivery Schedule 

Jan Feb ~ Ap.r May Jun Jul Aug ~ Oct Nov Dec Total s 
-------~ - -- ---- ~ 

1954 0 
195·5 3 

o 
3 

o 
2 

o 
2. 

o 
3 

o 0 o 2 1 o 1 4 
13 
17 

The second schedule listed t h e delivery dates for 1.1 B-3bF guid-

ance syst1em's as.follows: 

Table XI 

B-36F Guid ance System Deliver>' Sch edul e 

195·4 0 3 1 2 1 1 o o o o o 11 

The las t delive r y schedule dec, lt wit h the 28 spa re system.s called 

for in the supplem e nt .. T his sch e du le did not list sp-e .c ific deliv e ry 

. date s ; i t autho.t:1 ze d deliver y of the fir st spare syste Qm 15 J u.J y 
65 

1954 and t h e la s t one on o r be fore 1 May 19 55. 
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In Octobel" 1953 AMC received informal info rmatIon from 

contractor personnel tha t gUidance system deliveries wo uld be 

de l a ye d. This occun"ed only fiv months after t h e command 

issued supplemental agreemE..:l.J.i. 1\0. S: wl:.ich c:.uthorized produc-· 

tior. of the guidance L',nits. AMC asked Be~.l to verify the informa-
66 

tion and submit a ne w schedule. 

Bell subsequently informed the A Me that guidance system 

deliveries would be delayed. It indicated that the last unit -would 

ff:~:::;' not be delivered until December 1955, seven months behind sched-

ule. The contractor said the delay was caused b}' three f2..ctor5-·-

AM Chad fai Ie d to sign and i 5 5 ue con-:: r a ctualdocu me nt s on tim e , 

the company had miscalculated the time needed to transfer a 

system from engineering to production, and Bell had under-

estimated the time needed by subcontractors for ordering 
68 

materials and manufacturing components. 

Bell requested and AMC authorized a number of schedule 
69 

change s after Novem be r 1953. By October 1955 AMC had 
70 

authorized delivery of the last unit in October 1956. In Feb-

ruary 1956 AMC again changed the delivery dates for tbe guidance 
71 

sys~ems. allowing Bell to deliver the last unit in Apri.l j-957. 

It slippc:d the original delivery date in supplemental agr eement 

No. 9 almost two years. 
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The S t rategic A i r Command o bje cte d to the design of ce r tain 

compon e n ts soon after Bell began to manufactu re the guidance sys-

tern. SAC 'requested that the contra ctor rede ign the track i ng 
7 2 

handle s~T stem to e liminate unne ce ssary ope r ator confusion. 

Also, SAC obje cted once again to t he Ra s cal We apon System. 

On the one hanG, the comm a nd indi'cated that it did not want the 

Rascal in its invent or y; on the other hand; it reque sted tha t the 
73 

change be made to, increase the weapon's 'eHectiveneS5. SA C 

wanted the best weapon possibie until the Air Force officially 

cancelled the program. 

Fundin'g Problems 

Early Overrun in Production Funds. Bell notified AMC 

ea r l~' in 1952 that the company needed more funds than it had 
74 

requested to 'manufacture the first few missiles. A few 

months later AMC gaVe Headquarters USAF an indication of 

how badly Bell had underesti mated actual costs The command 

poin:ted out that the contractor had unde restimated d i rect l a bor 

hours by 2 ] 0 per 'cent, t ·ool labor hours by 350 per cent, fOQl de-

s i gn labor hours by 123 per cent, dire ct material cos t s by 2..2 

. per cent, tool material costs by 909 per cent, and direct expe'nse 

0::: For SAC's first objection, see pp. 20-21. 
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7S 

costs by'169 per c/i!nt . T h average for the six c ategories was 

Z~3. 8 per cent. In add ition, Bell had o vel'es ti mated engineering 
76 

labor hour s by 16. 8 per cent. 

The company did not offer any c oncrete e vidence to AMC to 

explain its erro·r. However, it did list three possible reasons. 

Fir st, the company' 5 engineer ing department uncle re s itirnate d the 

weight of the airframe by .1,900 pounds. Second, the company 

underestima.ted the cos·t 0'£ installing a.nd rnodif><ing missile elec-

troni ,c systems. Third, the company based tooling cost.s o.n. 

producing a 1; 800-pound airframe and not olle of 3,700 pol,I.n.ds. 
78 

Bell summarized! its position on the overrun as follows .: 

... Qur original conception of the missile was 
that it was quite simple in structure and light in 
weight, serving only as a container for c ·ompli­
cated and intricate mechanisms. We have sub­
sequently learned that this was not the ca.se. 
bu.t t.hat this missile is a complex and expensive 
airframe requiring far more precislOn and tna.fl­
powe-r input than the average airframe required 
to,r fighters We further believe ~hat an av·erag.e 
cos t of app r oxima toe 1 y $85. 00 pe r JD ound is not 
unrea.sonable for this type of work. 

17 

An AMC representative. discus sed th~ problem of overrun with 

Bell ofIicials immediately aJter the contractor asked f.or more money. 

The se conferences ve rified t.hat the ;reasons offered by the contr.Blctor 

did caUse some of the overrun. Ther also produced two other P05'9-

ible reasons for the higher production costs. These new factors "\'ere 
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poor coor d ination among the various depa rtments at Bell and de-
7 I 

lays in the eve lopment a nd production pr og r ams . The AMC 

representati ve c onclude d hi s repor t o n the c onie renee 5 as 
80 

follows . 

In conclu sion the unde rsign ed w ould like · 
to go on r e co:r d as stating that his gene ral 
opinion le a ds him t o believe that the C ontra.c­
to r l s i c] wa 5 50 anxi olls to obtain a contract 
fo the bu ilding of the se missile s and the r e -
1ate d components of equipment that they we re 
willing to agree to do almost anything as well 
as ·sign almo"'t anything in o r der to c ommit 
the Government so a s to assure continuan~e 
of this p r ogram. It also s e ems to be the fee l­
ing of t he undersigned that a f ee ling e xists in 
the Field Office t hat Vtashingtofil. 15 "missile 
rninded" and the Government win bail aU 
mis sile pr .oducers out of any financial diffi­
culty as th~_ ha v e previousl.y baikd such 
co ' trac tor 5 out of diffi cultie s au simila r 
pr 0 je c.ts i n t he pa·s L 

AMC is s ued change order No.3 to co tract 15069 to cover 

t he. over rtm . T his order, date d 1'5 Ja.nu a :r' y 1952., added $2" 806,. 82.0. 55 
81 

to tile contract. It was given Air Force approval on 19 Mar ch 1 952. 

Shor tage of Fiscal Ye a r 1953 R &D F unds 

A seco nd fundi folg 'problem appea red a few m onth s after AMC 

disposed of the over 'un situation it re sulted fro m t he lack of sufii -

d ent Ras cal development funds l or Fiscal Year 1953 which WA DC 

feare d would prevent the Rascal iron, IrJCeti n g its planned operational 
82, 

dates. WADe informed ARDC of this si t tJ;aticm i. Ju.l y 195Z. The 
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cente r al so oife red a solution to t he problem . It p roposed that 

83 
A MC support: the development p rogr am with produc tio n fund s . 

84 
WADe placed the cost of thi s suppor t a t nin million dollars. 

AR DC presented the problem to Wa shington. Headquar-

ters USAF. in tur 'H .. attempted to secure the funds from the 
~:~ 85 

Department of Defense. 

In Octob~ r 1952 WADe placed Fiscal 'Year 1953 Ras'cal 
86 

costs at, 31.575 million dollars. The cente r indicated that it 

needed 8.025 minion of the 31. 515rniUion dollars for various 
87 

development programs . Lack of funds, WADG pointed out to 

ARDC, would not only delay Rascal research and development, 

but the entire procurement program. WADe also report'ed that 

the amount of delay would depend on ,the amount of money pro-
88 

vided fOt" development.. 

WADCasked Bell to prepare cost estimates for reduce~ 

dev~.lo'pment programs. The center made the se: requests in 
S9 

October 1952 and again in Dec,ember . In Decemoii<:t' the ceruer 

asked ror a: cOst est imate afte:t the cOntra 'cto T. terminated 24 

~:, Hea.dqua.rters U$AFappar'ently- did not receive the reques t~~ 

funds from the De partment of De{ense, for WADe l ate r a sk ed 
Belt to reduce its devclopme n, t program. How-
ever, rese,arch failed to produceaI1y conCl'ete evidef.l..Gc tc. 
s ub stantia. te thi s. 
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projects, limited the s c ope of fiv e. and trans£erl'e d th e c osts of 10 
90 

proje.c t s to d i r e ctor airc r aft production contracts. Two m onths 

la.kr WADG stopped all work on 10 pr oj~ ct s and lim i ted the s cope 
91 

of 10 more. The center p Ointe d out that B e ll! 5 Fisca l Ye ar 195 3 
92" 

cCi ,sts w e-if '!:!; not 1:0 ex.,t e ed 22.602 million doUa.:n. 

La.ck ·of Fisc-al Year 1955 FUt"ids 

DUl" i'ng an ARDG me,eting at W.right Field in January 1954, 

AMC personnel pr'edicted that r 'esea!l'chand develQpment funds 

IO.!" .Fiscal yea,r 1955 wQuldfall 1. 5 mill i o.n dolla.rs shcn' t of the 
93 

~equired amount. 

" 

Research contract 14 .169 expired on 15 October 1954 atid 

AMC planned to is sue anew contract to' replace the old one." 
~'4 

Howevet\ Bell and the command: could not agre.e on terms. 

C crnseql1entlYl AMC issued leHer c 'cmt ,rac; t: 14169 de: ·signated 

supplement . dated 1'5 October 1954., allocated 7.5 milU011 donar!:;. 

It allowed the contractor to' continue his development eifort.s from 
95 

lS Octobe r 1954 thro ugh 1 Ja.nuary 1'955. 

Bell a nd A MG representative s met in the m iddle of Dec-e m -

·b€:t 1954 t:o diBCUS5 d velbpment co·sts for 1955. AMC personnel 

discove r ed durht,g the confer~nce that B e ll's estimate s were co: -
96 

siderably hign,e;r th~.n the 23. B0' 9 miU ion dollars aVii--il ab1e . 
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Ce'm lH~.nd personne l estimate d that 8 . 837 m ilh on dollaTs m ore 
97 

were n eede d to m e e t Bell's estim ates . The A} ... 1C decided to 

'r educe the con t ractor 's developmen t efforts in 195 5 t o the l evel 
98 

a llowed by a vailable f unds . 
99 

W A D e agree d that no othe r ,altex-

native existed. It recommended that A~1C "purcha se aH work 

unde'r Objective I and II and approxima.tely 1. 5 million under 00-

jective V fOT that length of time which present authorized funds 
100 

will pe rmit. " 

In Februa.ry 1955 AMC c.riticized Bell folf' the way it had 
10 I 

managed two financial aspeds of contract 14169. Fir s,t, Bell 

had failed to, notify the Air Force on schedule that an oveFrun 
102 

would occur on Fiscal Year 1954 funds. Second, it criticized 
:1 

the manner in which Bell had pre sented the cost estimate 5 for the 
103 

period frOTn 16 October 19504 through 31 December il! 95S. AMC 

pointed out that the company had estimated the cost of the devel'op ~ 

ment program at $27,519.9'55.87 during earl y ,negotiations. How-

ever, the companr had placed the cost of the program at about 3). 

million dollars during negotiations held on 16 Decemher 1954. 

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

'';the'December meeting that cos~s would r i se above the 27.5 mil-
104 105 

lion dollar figure. The command adInonished Bel] a ,s foHows : 
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budgetary controls within t he Defense Depart ­
me nt . Timely a nd reasonably close estimating 
are prerequisi t es to effective c ontrol. It i s 
reque s ted t hat this matte r be b r ought t o the 
a ttenti on of t he a p p r op r iate people i n your o r­
ganization in order th at corrective a c ti on may 
apply i n the future. 

IV 

Bell answered the AMC criticism immediately. Although the 

company adInitted t bat i.t had not forwarded Irdi sti nc t and separa te 

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

financial reports sent t o the AMC had suppb ed the necessary in-
106 

formation . T-he contractor also indicated that'Air Force 

re q 'uirelTlents had raised the estimate from 2.7.5 to 33 million 
107 

dollars , Bell cited the Air Force' reqll i rem'ent that the e sti-

mate be based on cOn"lpleting item,s of work as, an example:. Fa'st 

estimates had covere d only periods of time and not Hem completion. 

New items of work lintradl.lced by the .Air Force after the early can-
108 

ierences, Bell stated, h ad also increased c 'os t s, 
10 9 

surnm a:t'i zed i t ~ p o sit ion a s' follows : 

In this n"Egotiati'on th'c work requeste d 
by the' Air Force obviousl y was goin g' to cOst 

more than the Air F Gt'cecolild :fund at the 
nld rnent. In rec og nition Gi this, we willingl y 
ag'reed to an arb it:x:ar y r. ed.uction of 50/0 in our 
ctuotatiO:t1 , a n,d als'o agl' o:: 'ec:l to ope,r ate u nde r 
partial finan cin g. W e th u s assum e d a finan­
cial manageme nt bu:rdefi fiat Qrdina r :i:l y place d. 
on a c 'onn'a c to r , 
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The ma.nageme n t of Bell A ir c r aft Co r pora­
tion is keenly aware that appr opriated funds , as 
you say, today require cl ose bud getar y contr ols 
within the Defe n e Department . This ha s b e en 
regula r ly and r epeate dl y ca lle d to the atte nti on 
of our variou s opera ting de p a r tme n t heads, t o ­
ge the r wi th the r emin de r that Defe nse De par t ­
ment budge tary c ont rols in turn depen d to a . 
great e x t e n t upon c or respondingly e.fiicient and 
effective c ontrol s by the various conhactor 
,companie s. We recogni .ze fur the r, that a 
signifi can t factor in the s e budge ta l' y contr ols 
is tim el ~· and reasonably close estimating. 

IV 

AMC wrote a new research and development contract at the 

end of 1955 to replace contract 141 ,69'. Actually. the command had 
,~ . 

wanted to write the contract 'one year before. This contract, 

AF 33(600)-3 1948, dated 1 JianuaryI956, allocated$2Z, 038, 774.94 
1110 

for improvements in th e Rascal Weapon System. 

Rascal Funding, Fiscal Years 1957 and 1958 

Headquarters USAF established a Fiscal Year 1957 ceiling of 
HI 

19.433 million dollars fo r t.he Rascal program. .ARDC personnel 

at: Wright Field, on t he one hand, recommended that the Rascal pt'o-

g1'a~ not be cut to meet the ceiling, but" on the other band, the~' 

outlined a limited six-month program that met ceiling reqUirement s . 

This program consisted of six different items . It provided fo r a 

production st.retch-out and lif]1ited product improve1!'nen
4

• It al so 

'. See p. 53 . 
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confined Bel lis devel opm e n t and produc tion efforts to the fi rst half 
113 

of F i scal Year 1957 . ARDe Detachment No. 1 placed a p rice 

tag of ove r 26 . 6 million dollars on c ontinuation of i ts program 
1 14 

OVer the las t ha lf oi the fi cal ye al' . 

'I'wo 11·J Onths later, in July 1~56. the detachment i n dicated 

that cDmpletion of the Rasca l Weapon System would requ i re 67 
US 

The detachn1ent p la ced Fi s cal Year 1'957 
11 6 

COsts at, 53. 5 million donal' s . Completion of the 22 Rascals 

procured in F is cal Year i 956 requi"red 11.75 of the 53.5 nhlho·n 
117 

dolla.rs. R e se a f," ch and develapme tit BUPP ort and prod UGt im-
118 

pr,ovement t·eq1!lired the r ·e maini:ng 35.75 million dollars. 

The detachment also in.d i·cated tha·e a total of B. 5 m ilHoh dgl1ars 

from Fiscal Yea ]:" 1950 funds could. he applied to Fhcal Year 1957 
119 

costs. 

In ,January 1957· Headq.u,arte rs USAF dhe cted _AMC to CanGt:! 
1201 

all pt'Qd.u-ct irnp ltcvement. In the middle of March 19"51 the 

I=ommand sta.rted, stopped, ,anti agail'L .!) t atrte d t o te nninate p'ortions: 

of r re .searc:h c: on"tract .31948. It started t6 terminate the CQnf.:ra ~t on 

11 March, stopped it on 19 March, and started it again on 21 
12. 1 

March. Duhng ilie thi r d wee K. in April 1957 A MC start-ed t>G 

12Z 
te·rm1riate po rtior s of produG.tioI'l c;:6ntract 1506~. 
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T he A RDe d e ta chment at Wrigh t: Fie l d pointed out in August 

195 7 t hat contrac t 3 1 948 establi shed 'perf0 I'm anCe r e q ui r e ment s . 

It p ointed out that Bell h ad met all but the r epeatability, warhe a d 
12 3 

te 5 ting, a nd operati onal mi sion requirements. The detach-

ment a lso indicated that the R ascal could not b lJepended upon 
124 

under operational conditions .. It evaluated the we a pon srstem 
1 2.5 

and Bell's efiorts as follows: 

Based on the contractor's past (light test 
performan ce w ith the Weapon System and thLs 
Command's kno'lv'ledge of the de sign sholrt cOm­
in gs inh~ rent within the present , cmfiguratiorl, 
it is our opini on that 1"l0 major imp<rovement in 
the fligM test perforrnan<;:e of the V/eapon Sys­
tem can be expected by the completion of R&D 
thus, the operational d:ependability of the Weapon 
System w i ll be ve x'y 'marginal It has been our 
opinion th e; t only by major subsystem redesign 
and Simplifi cation could the Weapon System 
performance reach the desired operati onal 
p:!,"oficiency, Individual de" elopments to over­
cornie these s~' stem d,efici e: ncies we .re d irected 
by the Ail" Force and undertaken b y the Con­
tractor. By Hq USAF diredion in Ma~T of t hi s 

year all rede.signs, w'itb the exception of the 
engine conversion t o Red Acid) were terminated. 

In .summation it is our opinion tba.t the con.­
tradol" has performed s a tisfactoril y' unde r the 
terms of hi s contract and the pre s e n t configura­
iriOn of t he Weapon.. S;rs te 'rn is being Guilt to· as 
high a quality and performa nce stand4 I"d as the 
de s·i gn will pe r m it . 
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In 1957 AMC estimated that an expenditure o f 12 .3 m illion 

dollar d uring Fiscal Year 1958 w o u l d complete t he R a cal pro-
126 

gram .. T he command and Bell negotiated a work program for 

tha t a m ount . 

Incre ased overhead and l ab o r rate s, produc tion st retch - out, 

and te at p ):ograf::n di fHc.llltie S' tlouble t! the. est' ma ted F iscal Year 

195 8 costs. Fina l cQses Carne to' 24.7 million dollars far ihe 
127 

Th'e command applied the 12, .3 it'i illion d olla rs pl"ovi:.ded. 

for Fiscal Yea.r 1958 and Z. 3 mi.llion QOlla rs from I'epr.ogramm~d 

Fiscal Ye'ar 1951 funds towaJ:'d the 24., 7 million dollar cost. 

Thi s 1 eft a ha:lafiGe of 9. 9 mill ion dolla I'S . 

ThE -cornm a.nd asked He'a dquarte:l' s- USAF t ,o provide H'7.C! <:l. 9 

mil li o·n dollars in Fis,cal Year 1959. AMC explained that i t needed 

5. 5 n1 illi on doUa r 5 to c ornp Ie te m~ Si sUe p r oducti o h .J O. "'I million 

asUCl r s f·or ~Us ta in i-n;g' enginee ring, 3. 3 milHonl £en" toohng niain €-

129 
nanCe , and 0 .4 T".I.1illio n fot' t~c-hn-ical data. 

also' required about 8 .9 mi111O'tl iiiolla rs f Or spar e p a..yh); a nd grour.~, 

13 0 
sup-por t equiprnerrt. Contr3.ct ter minatioh . th e c om·m and .:_cint,ed 

131 
out, w~\\lhJ cost t.he Ah Fo.rc-e {~r 0 m inion doHar ,s. On t he other 

nand, proglram' completion reqtlhed only 5 0 pe r cent more f und s 

than c tmt ra tbtel'minatiic;rn . Failure to f und t he program, AMC 
13 2. 

sta te"@., would resuJt in the following: 
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Firs t, \Ir,.'e are £0£'(. d t ddmit publicly thai: 
the United S ta t.es Air F' rc. i unable to pe rfec t 
an air - to ~surfac\:: mis s ile inspite [s i c ] o f the 
news r eports, p ictures and p ublicity tha t has 
[ s ic] been given t o th program already. The 
contractor. Bell Aircraf Corp. , 'stops all wor k 
on 14 July ! 958 . T he m issile production cease s 
wit h the J' Ie d e liver ie s . Te s t suppo'r t by t h e 
contracto r ceas es . A redi re ction of the p ro­
gram ~ s requi red. 

In October i 958 SAC a gain re commenci'~d to Head'luarter s . USAF 

that the Ra scal p.:rogran b e t e rmi nated. Headquarte rs USAF approved 
133 

the recomm'endation and instnl ct,ed AMC to ph.as.~-out t he program. 

It reque sted that a Ra s ca.1 opera t ional capa ility be main tained a n I : 
134 

for a limite d pe riQd of time. 

.At that time He adquarters USAF 
135 

Headquarters USAF in,str'..1,ctea the c'ommand m dispo se of missiLle~ , 
, 13 6 

spares . ar).d a s; 50(, ial;€d eq~iIH'fier.t as s oon a:.j p ossi.bl t . 

},' F or Rascal r esea rch, p rod uction , tool ing. a nd m o difica t i on 
o f dire ctor a irc r aft cost s :, see the total s liste d · f t.e each 

centra d i n Appendices B. C: and D , 
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V. MODIFICATION OF C ARRIER AlRPLAI\TES 

Th e origi n a l J uly 1945 R a s cal c haracteristics did no t specify 
1 

any particular airp lane as a c arrie r . H o we er, i n the years that 

followed the Ai r Force lis ted almost ever y heav _ b omber in its in-

vento ry as a possibl~ carrier. T~is '''parade'' sta rte d in April 19" 6 
2 

when letter contract 14169 specified the B-29. This research an,d, 

development contract was the first thQ!t A M C iss ue d im the R asca l 

program. A l ittl e OV2r three and one-half years l ater , in Dece m -

3 
ber 1949. the- Air For ce selected the B-36 and B-S2. Thi s was 

the first time tnat the A ir Force had desig nated the B-36. The 

Air Force made another change just two months late . In Feb r ll -
4 

aFY 1950 the B-50 replaced the B ~ 52. The B-36 refl;ained in the 

program. E .arly in 1952 the Air Force ·:made its las t changE!' when 

it name·d the B - 47 as t he prima:ry. Rasc al carrier and the :6 -36 :'.5 

5 
the Stratojet I s alte l"nate. 

':the B ~ 36 

On 7 July 1952 AMC took its. first step towa'rd: providing the 

A ir Force with a B - 36 /Rascal com ination. T hi s oc curred about 

two and one-half years after the Air Force li sted the airplane a s 

a possibl e carrier. The command and Convair e ntero:: d into le tter 

- 61 -

CONFIDE TIAL 



CONFIDEN IAL v 

c o n tra c t A F 3 3 (600) -2. 1997 which called f r wind tunne l te s t s, a. 

B- 36 c ab in and aft bom b b a}1 m ock-up, con:.re rs ion of on e B - 36 
6 

into a Rasca l car rie r, and m aintenance of the a i rpl a.ne. T he 
7 

con t ract allocate d $ 500. 00 fa !" t he w ork , It s pecified 1 Jan u -
8 

ary 1953 as the d e liv ery date fo r the converte B - 3 6 . 

Conva.ir und AMC entered into a de f 'nit ive C PF F eont ~ 3 ,ct 

on 15 Dece P1ber 1952. It called for the same it'ems of work , 
listed in the letter contract and ca.rried the same numb er . It 

10 

allowed Convair to spe n d $2. 55 1, 9 '58, Also, it changed th~ 1 
11 ' 

Ja,nuary 1953 delivery date to 1 September 1954. ,However, 

this neW delivery date did not remain firm very long. Two 

mon ths after it had distributed the definiti ve contract, AMC 
12 

specified a new date of 1 JUlle 1954. 

AMC c alled for 11 more modified B ~ 36 airpJane s on 17 

,* 
Both Convai r a.n d the comman d a gree d t~ o OJ s che a -

uil e whid ;t called far thei r, deliveqr from Ma y 1954 th:r Oll,gh 
13 . 

Decembe r. 1 954. The c omma n d cha }'j)g~d thi s 9-chedul e i n 

14 
J a n u,a ry 1954 t o all ClW t})e GO n tr'ac tor to d~liver t hre e a irpllit"j,e $ 

i ;: 
.. ,I 

in J un. e 1955 and. the r~n:r,,~, ining n ine be for ~ J une 1956 .. 

;:; These a irpl a n€s w e re calle d for by 1 tter contr a t A F 311(600). 
21997 des ignate d supple m ental a g r eement No.2. This sup:p1e ~ 
rnent w a s re pla ced b y a later s uppleme nta] a>g r e e ITJ;~nt N o Z . 
The l atter ag r eeme n t was dated 18 Febr'la n r 195 5 ., 
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Six m onths l a te r, in J une 1954 , the c ommand. a gain slippe d 

the B-36 delivery date s bec au se of de lays in th e ~as cal de v e lop .. 
6 

:rne nt p r ogra m . These del a ys r e moved the ne ed f o r completed 

a i rplane s on t he earlie r date s. This ne sch e d ule ca lle d fo r d e -

liver y of the first B-36 in Decem b e r 1954 a d the l ast in a rch 
17 

1957. 

AMC te:rmin~ted almos t all of contract 2. 1 997 on 7, July 
1H 

195 5. It cancelled. n'10st of t."Jlt?:contract in orde 1:' t:o c:arry out 

the program reot'ient~ti on. ol"deredgy Headquarters USAF the 

PI' e ceding month . The cOrPf:nandallowed Ctlnvair to comple te 

three' a i rplanes, and ~'efi"loved. the rema.ining, nine {ron, the pro-
19 20 

gram. 

'Convai r retul"'fled 1. 6 million dollars to the Air Forc:e at. a.re sult 
21 

ot the te l'minatiG:>fi . 

The B-47 

Boeing and AMC enteretl into a $:500 , 000. i eft.(! ;r contra,c t. 

(AF '33(03B)-2.6.108, two weeks ai,te r thE': command issued th ~ 

letter ctlntract to Convair for m()dH:y~ing B-36 airplai1es. T hi s 

fj.econd cOhtraGt, da.ted 2:3 Jul; ~ 9' 52." talle'.d fOT a B - 4 ?13 m~ck-

2.Z 
up. It also called for the ll~ ce fH.ar y ellginee rin an~1 d t:si gn 

work fOT modifying two B-47E 'airplanes tutti p roi;Qt:l "Pe mis ile 

*' See p. 39. 
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23 
carrie rs and 17 B-47's into a .p roduc tion c onfigur ation . - -

It sped -

£led 15 Ma.rch 1953 a s the mock - up completion date . b '.lt di d n ot 

21 
contain a de live ry s chedule fo r t h e B-47' s . 

AMC released the B-47 c ompletion dates nine month s afte r 

wri ti n g the letter contrac t . Ame ndment No.2 , dated 2 0 April 

1953 t sp'ecified 1 Mar 1954 and 15 June 1954 as t he delivery dates 
25 

for the two prototype. B-47's. This amendment also incorporate d 

a new item, into the contrac t by indicating that AM C wou~d is su.e a 

5upp!.emental agr'eeme n t later for the modification of 17 additional 
26 

B-47's , 

AMC issued a number of amendmen.ts t,o the letter contract 

over the li c xt two years, These both modified ar~ld add.ed new items 

of work.. Some of the more i.mportant amendme n ts were a.s follows: 

Amendmen.t 

No, 3 

No . 4 

No.8 

No, ~ 

Date 

5 June 1953 

2.2 J\.illy 195 3 

Conte.nts 

A dded $8, ! 50, 000 to th~ l etter 
contra ,ct 

Added thre e m o re B -471s for 
modification under i t e m two, 
Specified Jul y 1. 954 a s the ir 
delivery date 

11 Decembe r ! 953 Provided spare parts for th e 
p:ltototn)e B-47's 

17 September 1954 C a lled for B-·47 fl ight te s ts and 
radio noi se te st s . Changed 
item six to indica te that a sup­
ple m ental ag r ee ment would be 
iss ue d for the modification o f 
32 ai rplane s 
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2.9 J uly 95 5 R v i sed ite m six to provi de 
for the m o difica tion o f on ly 
two ai rplane s . Spe c ified 
May a nd J ane 1956 as the 
delive r y date s. 

Boe "ng and AMC p e rs onnel started their defini tive c on t ra t 

negotiations be for e the command i ssue d the letter contract. The s e 

negotiatio n s 'cont inued into 1955 becau s e a numbero! dj.fiiculties 
- . 

delayed a n early agreement. Some of thes , delaying factor s were. ; 

(i) AMC and Bell did not agree on a defini.te mis sile conHgura ~i0fj 

until November 1953, (2,) AMC did·not establish a definite ·GFAE 

(GoveJr"ritrH;nt Fu.rrushed AeronaUJ,tiGaJ. Equipment) delivery schedule 

for Boeing until December 1953, (3), Boeing did not wal1t to pr'epare 

a cost estimate until after itrece.i.V"ed a' concret e GFAE deli",re q ' 

schedule. and (4 ) Boeing objected to some of the contract ' s clauses 
28 

as first written. The paTt~ce met:; in Novemb er and J)ecemb eT 

Z9 
19'54 to resolve their differences. 

The definitive contract,. date,d 20 August 1954 , eI'd n ot t ,e-

30 
celve Air Force approval u ntil 10 March 1955. T his CPFF 

confract c"alled for modifi cat.ion of two E-47 airplanes , fligh t 

tests, wind tunnel test.s, mod -llP$ , technical data, a t a i ni n O' 

program, maintenance o.r a 8-47 airplane dUlr ing P hases Hand 
3 1 

IV flight testing . spare pa r t s and e n ginecering cha nges. It 

also called for the d e livery of one airplane as soon a s the 
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32 
contra ct o r receive d the c ontract . It s c hedule d t h de livery of 

the second B-47 £0 three and on e - half rn o ths after comple tion 
33 

of Pha se IV tes ting . T he contr a c t li sted 10 Januar y 195 5 as 

the probabie Pha se IV completion date. 
35 

34 

This amount included the compa ny' s five per ce n t 

fee. Boeing 12te.r modU·ed an addition al 30 B-47(s at its WidJi.ta , 
36 

Kansas, plant as part of t h e Ebbtide prog.ram. Headquarters 

USAF cancelled the entire program· in December · 9'58·, 

~-.; See p. 60. 
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\'1. L OGISTICS 

AMC r '~ le a <; e d i t s concept of Rasca l log i s t ic s dUJ,.",ing an 
, ~ 

MX-776 Phasing Group Meeting on 3 Februar y 1 91:: 4 . H owe v e r , 

the conc e: pt did n.ot r eflect an official Air Force op inion because 

. command pe r sonnel rele ased it before coordinating it w ith the 
2 

Air ,s t a ff . 

The con ,ept establisbed the frao)ework aronnd which t he 

eve'ntu n, l logistic s s y ste m would 'be built. Thi s fram~work Cbn-

sisted of two pa r ts . Part one descr ibed the missile and jts 
3 

capabilities. Part two outlined the ope rational conditions 
4 

unde r which the support s y st em would operate. Some of 

these operational condit i ons \.,.·e:re: (I ) both B-36 and B- 4 7 

ai r planes would ca,rry the RascaL (2 } the B-36 squ,@.ciron s 

would operate onJ {'r o m t h e United St ates , (3 ) t he B - 4 7 s q,u ad-

TOn s would operate from b2. s£:~ b oth in thl2 Unit e d States and 

ovel·sea$, (4) e ach B -3 6 'squadron w ,ou] d cons i st al [ 0 airplanes , 

(5) each B- 4 7 s q ua d.r on wou ld con si st o f 1 5 airpla nes . and (6) 
5 

all of t h e squad ron ,s ould r e c eive 45 tni s sile s. 

'* T he A i l' F or ce eliminated the B-36/Rascal squadrons In 

Jun e 1 955. See pp. 39, 63. 

- 67 -

CONFIDENTIAL 



C NFIDENTIAL 

The l a Ue r par t of the concept con taine d t e c omma nd's i e 

on s upply , m ainte nance, a nd t ransportatio n . It indicated that the 

R ascal supply s ystem would have to use advance m etho d of 
6 

distribution a n d p r operty ac c o unting . . A lso , it p oi n ted out tha t 

e C! o nom ~' and li m ited spare s re q tLi r e d e ff i c ie nt USe o f all AMC 
7 

ass·ets. It specii.ie d .ai r tran"portation for tbe move m ent. of 

critical items and those sent f rom the United States t o the oper ?. ~ 

8 

tiona 1 uni ts . Stl l" fa 'Ce tra n sport.ation was limited to the mO'.i"·eme nt 
9 

of rou tine artide' s .and to the inj tial supply p h as.e. 

In the a rea of Ras.cal r epair the concep t. pictured a s y s.tem 
10 

that used onl~- unit and depot maintenance. Field maintenance 

was elirn ina ted. Depoll mainlenanc;;:e , the con cept :indicated, \\'"ould 
1 

consist of both Air Force and contractor capability. It did not 

indicate how great a c.ontra~tor capability would be estab lished at 

depot level. 

~\lppl 

AMCalso published preliminary Rascal supply and mainte-

nanoe plan s a h o ut the same time that it released th e logi ~' ics 

conccpt. 

The sup ply p lan ca Ll ed fen" '''''.'0 sUPF!C Ji t 5 s t rf'S- ~Ol new c(m ~ 
'I ') 

~. 

tract~ I" Grg ll!-.niz,at.ior~ and t h~ e stabli s "he d A i r For c e s ys tem . 

The new con tractor organ ization fur nished CQmp3 n cont roll ed 
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13 
or manufactured ite m . Th norma l Air F orce system supplie d 

14 
all c ommon Ai r Farce ite ms . T hi s supply plan cr(> a t e d the con-

t racto r suppor t system o nly to s upple m ent not t o replace, the Air F orce 
5 

organization. The Air F o rce l ater adopte d the s y stem outline d 
16 

in the prelimin ary p lan as its supply program fo . t h e R ascal. 

M.ainf,ena,nee 

T h.e.preHrnir..ary mair'ltemance: p la n , j'u st a.s the logistic;s 

coneep,t , caned for o:rganizationaland depot-level main~enance . 

Organizational maintenance consisted of those repairs t'hat c ou ld 

be made in about one day with the 'equipment provided each unit. 

The types of maintenance specified as organizational " .. ·e r '(': re ·· 

pIa cement and alignrnent of electronic equipmen t such a s tube s . 

condenso,rs, transformers, and r esistGrs .. minor adjustments 

and calibratiO'ns; power plant repla.cement; and teclmiealor der 
18 

cO'mpliance. 

This pl"eU m inary plam limited depot mainte1",an e .to com -
19 

ponent repai r. However. , it indicated that IRA N In spect and 

Repair a.s. N'ece ssar ~ ) procedure.s might require U;JI':~ e stabli Dh -

ment of a missile assemblr . c he ckout . disassembl y. a nd 
20 

repackaging c a pahi-htr at s e lected depots . 

The plan alsO' called for the creation of a facility ope rate d 

by the contractor to repair cO'm.pany contr olled or manuia tured 

- 69 -

co . FIDENTIAL 



CONFIDENTIAL 
VI 

21 
i tem s . 

22 
The plan li m i ted the .ta. ci it . i s pe ri d of operation t o on e 

ye ar a nd r equi red the L AJl..iA (L ead Air Mate riel Area) t o m onit or 
2 

i t s opera t' on for t he 12-month period . At th e e nd of th e yea r the 

LA~ was to dete rm in whether contractor main tenanc e s ho\.ll d b 
24 

continue d or d ropp e d. 

The Ras cal logisti cs plan prepared b y the Okla homa City Air 

Ma te r iel Area in 1955 a dopte d a lmo s t the entil"e pre']jm inary plan. 

This OCAMA plan . as did the e a r lier prel im inar y p la:q.. call1''d f'or 
25 

only two levels of ma inte.nance . It e t a b h shed a. cont r ac tor 

repair facility and d.irectea the LAMA to rtlonitor its operations. 

Transportation 

AMG originall y outlined a two-con tainer system for tran s 
27 

porting the RascaL However, it realized subsequently that 

weigM and size made. the two-container method impractical, so 
28 

it a s.ke·d Bell tOo study- othe r pbs sible m .et h ods. The se studie 5 

indicated tha t a' commercial V an offered l'l10TJ e advanta.ges than 

26 

any'Oot her meth od . F or example J it made ildoo.r to dool II d eli -ery 

possib le and e liminated interm ediate loading,s and unloadi ng s 

since the entire van cO'lJll d b e sent over s-ea:. s on the deck of a 

ship. AIsQ, it r educed the siz e and w c> igh t of packaging mate -
2.9 

rials and simpl ifie d d i sp e r sa 1 and route cha nge s . P os sihle 

resale of the vans to industry offered s ti ll ano th e r adv a n t a.ge . 
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The supply plan pointed out -"at tb..e use of met a l c.on taine 1' 5 for 

~.i ghwa sh" p m nt woul d r e quire two t r aile rs, special pe r mit, 
30 

an d a rmed guards " Likewise, rail sh :p ment would requl 
31 

two 40 -foot fl at car s o r one 60 - foot gondol . On t h ot. e r 

hand, the use of J ans would require anI a:-med guards fo r high­
' 32 

war shipment and one tLa~G:at' f o.r rail shipment . 

In the sumrner of 1954 SAC recornme ll'tded that t.he initial 
~H 

supply ,of missile s 'be airlifted to the ope r at iona l units . SAC 

also s'Uggested tha ,t th e B-50 airplane be used as the fe rr y air-
34 

craft, Th.e cOnlmand poi nted out that convention al supply 

methods could be used after units had e s tablished thci t' ini ial 
35 

stockpile s. These rccomrnendat~ ons closel'Y' follow f? d some 

outliI1ed earli€T b~r Bell. The B-63 Weapons Ph.asing Gro p 
36 

approved the SAC l'ecomme.ndations in Ol!:t.ober 1954, This. 

method of tr·ansporting the, missile oife lf t'd one great adva tage--
37 

it eliminated the need fOI"spedal packaging and specia1 vehicles . 

I.n May 1955 AMC aske d WADC to authorize fu r th e r stud of 
32 

the Rascal transportation p:ro~lern. Spe i£ka lly , i t w anted B e ll 

to analyze: an alt,€:l"{1ate meth od of transporting tho:: mis s ile b ecause 

of the many log jstic support problems conne cte d w ith the us e of 
39 

B-50 airplanes . This alte rnate method Cal Atsted of dividing 

t.he missile into thref? parts a nd shippinS it in a C-124 ai r'p lane . 
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The con tracto r had earlie e valuated a m eth o d somewhat 
4 1 

simila r to tile one outline d b y .. M C. B ell i 5 meth o d con s is t e d 
42 

of d ividing t he missile into fou r part s rather tban three . 
4·3 

How -

e v er., t h e company did not de vel op any c ost data . It promi s ed 

to f o rwa rd thi s infor matio n to AMC a s sQon as possible. Bell 

also "determine d that a n ew van designed by the T railmobile Van 
44 

Compa ny could b e used to c arry t "he mis sile. T hl,s van could 

carr~7 on e disassemb led missile mo~nted on ski.e.letalt s hippin g 

supports. 11; cost about: $6, 000 and conformed to the size H mi-
45 

ta tion laws of all 48 state S. . 

AMC finally adopted air ferry of the Rascal in an asse mbled 
46 

condj tionon a B-50 as the primary method. of transpolt tation. 
47 

It also adopted an alternate. and an erne rgency sY'stcrn, 'Th,e 

alternat.e method consisted of dividing the missile into fout" parts, 

mounti ng them on skeleta.l suppor t s . and car .r ing them in ~ C - !24 
48 

a i rplane ora TraiImobile vam . The e.mergenc: ' n"le thod calle: 

forattac.hing the assembled rnissi~e to director- air craf t wh ich 
49 

then fer ried i t to its d s tination. 
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C--RESEAR CH j<.ND DE VELOP?-~fENT CONTRACTS 

D--DIR£CTOR l',IRCRAFT CONTRACTS 

E- -TI A5CAL ACCEPTANCES 
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~. u. redellillD. Cahric.ate and complete iunctiOIl.ll ~~ 
ground tests ()l prototypes of the 5~bl. plat 
form 

. ~. 
v . rede!li&n. fabrical" and complete fUJlCl;onal 

tests of the ... Uopilot power supply 

"e w. red~lIgn, fabric.ue and complete functional 
IrOllnd lest. of a prototype antci1na "tabiltz.a.-
lion Sl'JiItem 

x. redesign. fabricate .nd .omplcLC: {u.ne tlonal 
around t('s1 of ",roll control sys tem 

y. redesign, !abricale and complete JunctIonal 
rrollDcI te sting of the auto~i1ot .Yltem 

z. d •• ia-n , fabricate and complet41 itlACtionlll 
rround te .ts of double nozz.le se:ryo valves 

aa. desirD, h,bricatc and comple!p fWlction.al 
ground te"rs of lower -:lnfl rate g)',"05 

:e- bb dellign and (abricat" iii prototype of .. ranle, 
... irnulh and :..ltihade ort set compute r Cor usc 
with the Model 110 terminal guidance con~ 
trol SUIt ion 

cc. d~sign and fabricate. prolcltypc of .. Darrow 
b4.nd width video and command relay system 

rid . de-dgn, {~bricatc and complele functional 
teats of a reconnais~ance .yatem lor indirect 
b:!mb clama.e a •• ealments 

" 
ce . the conLractor .hAll revise hs exia ling de-

atgna {or wcapon sy,tem IrollDd support aad 
traintnc cqdiprn~nt 

U. rcdelign and labric3.((, the all-opdcal radar 
.imuhtor 

" 'e 811· develop .uperior _y. and meana oC con-

5tnlctinl r .. d~r ,lmutator Inap. 
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