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SUMMARY 

The Bell Aircraft Corporation preeenta here • brAr.. reeume on tbe .tal"l and pro.. 
,re.' of major element. and efrtlIU on the By.tem ilIA Procram for thr quarter endinc 
30 Jun" 1857 . 

FUGHT TEST PROGRAM .. . at Holloman Air Development Cen~er, .ia: mi.aUel (No. . 
4885, 50n, 5180. and Gravity Bomb Te.t Vehicle. Noe. 0102, 0201, and 0303) were 
ezpended d\lrinc lhi. quarter. 

• 	Gravity Bomb Teat Vebicle (GitTV) No. 0102 wa. releaNd from a D8..41 director alr .. 
craft on 5 April U5? . . . lhe mi••ile entered a procrammed roll atd .table trajectory 
.• . tAe .Ueronl were f\ll1y ~necled about one MCond after launch and. performance ..il, If:"neraUy aatiafactory throuchout the drop. 

• 	 GA....63A No. 4a85 waa re)eued from a 08-47 on 10 April ... the mi..Ue accelerated 
to a mu.imuin ~ofMach2.8anda peak alUtude of 813.550 feet, then impacted 14t~ feet 
from the tarset at .. 267 .5 HConda. 

~ 	 GBTV No. 0201 n. Launched on 2e April . . . aU 'Yltema operated saU.factorily and 
Impact occurred 800 feet from the aimpoint . 

• 	 GAM-63A No. 5087 ..... auoomatically i:i.ur.ched on 14 May . . . the fUcht procrelaed 
aaUafactorUy until +148 eeconda when aeno nolee and aiten.ator varlaUoni increaaed 
and the fltlht bec3me erratic . impact occurred 11.8 mtlel ahort of the taraet at 
...386.2 leconda. 

, 	 G8TV No. 0303 ... releaaed on 13 June from 40.000 feet at Mach 0.78 . . . • a with 
prevlou. drop te.... both aHeron. deUected fully and .n .,.atema operated ..U.factoril,. 
. .. tmpact occurred within 100 lHt of the predicted Impact polnt . 

I 

• GAM-6SA No. 5180 wu automatically launched on U Ju..~ .. . an intentional eSe.tNet 
SllMl was tran.emltted by ranae salety penonnel at ..·11 .3 aecond. owinc to 10.. of radar 
traek.ln, at launch . • . ntcht te.t data tndicated. MCondary trackl", and olMr mi..Ue 
.y.tem. to be ~nUnc aaU.factorlly. 

REUABILITY ... dur1nc the palt 16 manthe, more than 20,000 reUability reporta han 
been reconted on IBM punched carde . . . tncl\lded are Equipment Dlacrepancy Report. 
aod Idea. for Improvement . . .. A hiah lenl 0( corrective action ia beinc t.aken on 
the 10 mOlt critical KalKal components to produce the mOlt beneflcial reUablUty im­
provement In the aborte.t time . . . problem. eucountered have been 01 • repetUive 
nature .. . . Of 8' compoaUe .,..teme telt. performed dur1nc the factory te.Une 0( 

NI..U.. No. . 81, 88, ", 83, and M, 4' tella were 100% succeastul .. . thl. 5$~ 
wcee.. rate ."rpa.ued the 40% faclory lOll and improved Ireatly over the 27% IUcce.. 
rate for "I••U" 75 throuch 85 . . . . The eo cOmpolite .,..tem te.ta acheduled as 
part of the IUe-teeth. Pl'OIram for GAM ..SlA No. 81 have been ea.nc.eled because IDOre 
alpiflcant data are btlnc: provided from a lafler number of compoelte teat. beinc eon.. 
dueted on prodYcUoa. ml..Ue. . . . . Phaae m 0( tbe RaKal reUabtUt,. ectucaUonaJ. pro.. 
lram, directed at all aspecte 01 rellabtllty Oft a departmental level, I. now bei:1l prepared. 

Iil (
f 
• 
I 
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PROPULSION SySTEM • . . ltandard, drilled-aluminum thru.t chamber. ••re flame­
S9ray-coated with ...chrome and. Zinoni. (Roklde "Z") ... each coatinc ..... evaluated [ 
by firine the coated chamber on I teat ,land ... further evaJuation Wal dlKC?"Unued 
in favor 01 a tuncaten-carbide coati", previoully found IUperior in performance . . . . 
Development te.U", Included evaluaUon of I modlfied"doublet" injector ... the modifi ­ [
caUon, conatatlne: 01 weldlna: cloNd the "free" oxidizer orifice. in the irmer mldlHr 
row, ruulted in a 3%lncrealeinperlormanceand a nearly constant combulUon efficiency 
over Uie required temperature range .... A te.t procram was conducted on g.lllner­
aton for.he LR-6'7-BA-9 rocket enelne to determine firina capabIUt!e. at the moat [
crlUcal llmU. 01 draw1:\l requirement. when fired at _33 °F with tRFNA contalnl", 'II 
water ... new dlatrlbuUon limit. were .ltabUahed from te.t data and IlUcceuhal 
operaUon ruulled from the fuel primary orlflced for 21% di.tributlon and IRFNA eGn­
ta1ninc approdmately 3.~ waler at an over-all mixture ratio of 0.S7. [ 

GUIDANCE SYSTEM . , . addition of (litera In the radar let hal largely eliminated cryatal 
burnouts . . . . Red..lp of the learch antenna feed hal rewlted In an improved prel­
lure dUferenUal 01 2C pil at 170· " for 100 pre••ure eyeJe. ' .. , Work on lbe low­ [ 
power antijam radar aet M8 b1:endl.contin\led! In accordance with USAF directive, 
Several vendor-8Upplled d-c filament lup[)l1e. were evaluated for cellabUlly , , , aU 
have tailed to qualify ; an approved Bell dell", will be ulecl. [ 

GROUND SUPPORT EQUIPMENT .. , enelnee rlne efforts were centend on l1allOn, 

eVilluation, and tuUl'II of operational ,round IUppori equipment . . , . LiailOn \lJlits 

have been aet up touailt outside manufacturer. of operatlona1lround IUpport Item' . , , , 
 [
Project peraonnel are providlna technical a,.latance at Eglin AFB in the E'ST Procram 
and at HADe In the Evaluation Progra,m for ,round ,upport equipment . , .. Desten of 
the Trl-Llquld Fluh Unit waa completed eNrinc thilquarter , . . , Fabrication of a teat 
article Warhead Pan Stand i. under way and the unit wHl be available for evaluation early [
In July . ... De.l", of the R'D Rockel Engine Analyzer (0"1. No. 112-808-822-1) .... 
completed and the drawlncl were releaaed to Ibnwacturlnc . . , fabrication of a 
prototype unit II well under way . , , , The flnt production artl~le of the operational 
"luah and Diapoaal Traller (O.'C. No, 112-78e-541 ... J) waa re-celved from the Arnolt [
Corpontlon . .. linal aceeplanee-Ie.tlng will be eonducled al AF Planl No. 38 ... r .... 
lbe ned quarter, , ' , Fabrication 01 the operational Tranaport and Ha.ndllnc earrlaCe 
(DWI. No. 112... 782-101-1L Serial No. 2, wal completed at Bell Aircraft . . . the unit 
was dellvered to the USAF (or UM In th~ eTCI Procram Kheduled for Aquat 1957 at [ 
HADC . , , . Dee'en 01 the operational Liquid Feed Reculator Telter (Dwe. No, 1l2­
BOt-003-3) was completed and the drawlnc. were relealled to Manufacturlnc. 

TRAINING EQUIPMENT . . , f",brl,.alion of the 25 unite comprl.inc tbe ml••i le a.nd director 

aircraft portl0ft8 of the Mobile Tralninc Unlt II well under way , . , . The Radar Simu­

lator, a unit of the Raleal GuldanceOperatorTrainer (ROOT), I. now eqUipped with. MW 

Ught aource and new opttn to provide Improved Ulht tran.mlnlon efficiency . , , , The 
 [Guidance Operator'. Station and the lnetructor'. eon~le of the RCOT duplicate the pro­

duction veralon of the 08-47 . i rcraft and InchMle the late.t weapon IYltem chanCe. . , . , 

Five weekI 01 Intenalve tralnin& on the ROOT .... conducted chari", lbl. quarter for flve 

Bell Alreraft/HAOC guidance operator. . , , , The ROOT Taraet Acqul.iUon Report ... [

completed ...•1eo, a report entitled "Simulator Map-1lak1nc for the Rue•• Gulcl&nce 

Operator Tnil\er"' ... completed. 


SUMMARY OF GAM-83A'. - DEUVERY AND DISPOSITION . .. clala coneernl", the de­ [
livery and ullll&&lI,", 01 GAM-83A mlaalleurepreaenled in Appendix m 01 till. documenl . 
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aECTION I 

INTRODUCTION 
.' -.­

The Sy.tem 11%A {&a.ca!} Project, formerly 
referred to .1 Project MX-778, was initialed by the 
Air Materiel Command, USAF, Ole a ltudy PrDlram for 
the development of a subsonlc atr-to-lUrface mi••lIe 
(ASM) carryl", a .peclal warhead. Tbll PtOCrim 
wu a.meDded to include a auperlOnlc AS" j eventually. 
the .... bIonic ml••Ue phue wu dlacontlnued. 

In lif8, the pror -I wu divided Inlo Iwo con­
current proc:ram.: The A ...g Shrike and the GAM-a3 
RaICal. Bell Aircraft Corporation, .1 the prime Wea­
pon Syltem Contractor, immediately lDlUate; the de­
I'en. development , and. fabrication of Shrike, a wper­
aonic te.t ml••Ue (amall-,eale vtnton of the GAM.. 
113) with a 50-mile rIIIIe and capable 01 carryl.,. a 
lOOO...pound apeclaJ warhead. Work 00 the radar­
relay _,Item for the m1..Ue lDcludecl the UN of two 
JB-l1" U • 11mulat.ecl mluUt/ dlrector aircraft 
team. TheH early lnvelUpUooa andlUb.equent work 
with modified JF-80 and JF-U airplane. bavo re­
wlted. In &II Improved pidance ,,.Itemfor lutallaUon 
In Ibe GAM-83A. 

iD'laSO, aell Alrera!t wu authorized to proceed 
with the detail do.lgn UId fabrlcallon of XGAM-83 
ml,.Ue., and the tint powered. Shrlke mi.,Ue W'u 
launched. Rcce,af\all,. from a DB-50 R&:O director 
airplane. 

A major mneatone wu puled in September 
11152 wben Ibe fir. XGAM-83 ,... flown under Ita 
own power. s.,. the eod 0111152, the Shrike PtOCram, 
wbleb IncNded 28 powered ml••U••, ,...l\Icco.."'II' 
completed. At the cloM of 1953, two lUcie and Ioor 
powered XGAM-83' . bad bee. IlIpl-le.led, the lut 
containlnc full cu1dance equipment. 

Report No. 58-\181-021-411 
I I. n 5 T . 

- ' .~ .. ...­.. - ... ... =-- • , _ ...a­

Durl"i 11154, tho capabilities of the Raocal 
Weapon SyCltem were amply demonatnted du r in&: t:.~ 
Ullht teanne; of 18 mla.Ue,.. Theae capabiliUe. were 
demonatrated In .earch radar ;md mlcro...ve link 
operation, power plant performance and control, re­
mote control of the mla.Ue durlnc terminal cu1dance, 
and mllaU. performanee at hleh altitude,. A free­
di'or conflc'.J:'atioll and. tecM lque .... devlaed and 
lucce.lfully proven duriftl the launchlnc of 10 mil­
IUel i the technique I. now .taDclard procedure . 
Vital I t.MIctural ancl aerody!!:!.mlc data were obtained 
1~....!:4 the Uigbt teat proc:ram. P inpoint accuracy ...... 
demoutratcd by ml••Ue No. lCS2e- which. under full 
culdanee control, Kored the 11rlt tarlet bull' .-eye 
of the Raacal fU,ht teat procram. 

1n the nrat quarter of I i55, III Rucal m.l.­
IUn were launched from DB-SO alrplanel. Two 
mt..Uel, No.. 2231 and 2430, .cored direct taraet 
blta al ",111110 r...... of Ij)proxlmataly 38 naullcal 
milo.. Thll concluded the IlIlbl 10.11.,. of Modol D 
mi..Un and. the UN of B-50'••• director alrcrait . 

On 5 Mr., 11155 , the IIral _rallonal prototype 
mt..ne of the Model F Mrl••, GAM- 83A No. 2848 , 
... launched from a 'DB-38 R.I&D director airplane . 
Thil miIlU. included Inertial p'daDee and a Ilm­

-The Urat t~ dltita of the mlllUe DUmber indicate 
IlriDII onlor; the lui tYO dlclll lodleale USAF air­
frame deUvery number. Tb\lol .tlaUe 18. 'I \be 
181b to be launched, withe Hth alrframo dellnred 
to the USAF. 
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ulaled warhead. IoII.sUe I/o. 3054, flIChl-l ..led on 14 
July 1955, was the first launched from a DB-47 
operational director. 

Lale In 11155, the System 112A developmenl 
prOCram wa. reorientated to emphasize reliability 
In the RaBcal weapon. A firm comprehenltve te.t w•• 
eatabHlhed to determine by tell those componenll 
that require change to provide an overall tncreue In 
operational reltabUity with each BUtte••tve mi••Ue. 

Repetitive acceplance and 111. le.tl, hot cround IIr ­
1na-, and capUve flight tellts are providing a weapon 
01 continually Increaelns rellabllily. 

Ourins the .ecolld quarter 011957, GAM-&3A'. 
NOB. 4g85, 5087. and 5180. a. well a. Gravity Bomb 
Teat Vehicle. NOl. 0102, 02(H, and. 030!, were 
launched in the Rid'> fIIChl te.1 pr<li:ram al Holloman 
Alr Development '~enter. New Me:,:::lco. Detailed 
f11ght teR reaults a~ pre.ented in Section 11, B. 

B. Weapon Sy.t:e", De.c\"lpt:lon 

The mi••lon of the Rascal Weapon Syaleon ,. to 
carry out alr-to-Iurface bombardment of atratecic 
targeta without expoalng the director aircraft to local 
target defensea. This minion la accompUahed by com­
bining a hleh-performance DB-47 bomber with a super­
lonle jQjcai guidea airctait ml••He. 

BaSically, the weapon syatem conststa of four 
elements : a GAM-83A mlaaUe, a. DB-47dlrectoratr­
craft, ground '\lpport equipment, and training aida. 

t. GAM -83A ",1•• lIe 

The GAM-63A missile element of the Rascal 
Weapon Syatem includes sUr: major subaystema. These 
are the airframe, propul.lon sy.tem, guidance Iystem, 
control ay.tem, wa.rheadand fuzing system, and instru­
mentaUon system. 

A. AIRFRAME 

Tho GAM·83A mi.IUe bae an over-aU length 
of 32 feet, a maximum. body diameter of .. feet, and a 
Iro.. weicht of approxlm.ately of 18,500 pounds. 
Stroct'.!rally, the airframe conalatel of flve seetlons: 
the /radome, forward body, warhead .eetion, center 
tank .ectlon, and aft body. 

The radome, a laminated oshe, endoees the 
search radar antenna and 1. ilttached to the forward 
body by a apUce rlna. The forward body aectlon 
includes the ruddera, forward willi and elevatora, and. 
hou.aes guidance and 8ervO unit.. Two large structural 
doora provide acce.. to the upper compartment of the 
forward body. The lower compartment la accea.lble 
by remov1ne the lower door of the w,rhead Hctlon. 

The warhead aectlon conalat. of a fbed uPf Jr 
half-ahell which la a removable structural door to 
facllitate lnsWlatioD of the warhead. An acce.a door 
I. iocated at the rlCbl side of the GAIoI·&3A to permit 
arming the warhead when the mlsaHe ia mated to the 
DB-<47. 

The center body sectlon ia a rlllC-atiffened cy­
llndrlca' ahell of aluminum alloy with Integral oxidizer 
and (!Jel tank. compartmented to maintain center-of... 
gravity control. Nonstructural tunnels ruMinc fore 2nd 
aft on top and. bottom of the body enclose electrical 
corda,el, anc1propellant, nitrocen, and hydraulic lines. 

The aft body aectlon Includes the vertical and 
horizontal tail .curfaces, equipment compartment, roc­
ket engine, and aft cowllng. The rocket enclne itl 
mounted on a truea attached to, and. aupported by, the 
carry-through structure of the aft horizontal wtng. 

Launchinc provisions constat of twoforcedateel 
flttinga uiSed, to attach the GAM-63A to the director 
aircraft by means of .hackel-type book•. One fitting 
18 located at the forward end. of the warhead section, 
and the other la located In the center body between 
the propellant tanka. 

B. PROPULSlOI'I SYSTEM 

The GAM·83A Is powered by aliquld·propellant 
rocket propulsion aystem Incorporating a turbine 
pump drive unit. The thNlt required to propellhe 
mlsaUe to .u.personlc apeed II provided by three 
identical thruat chambera that develop 12,000 poonda 
thruat at an altitude of 40,000 feet . The liquid pro­
pellant., inhibited while lumlns nitric acid and JP-4 
f1.:el, are pumped. to the thrust chambers by a rae­
driven turblne pump which &lao furnlsbea auxiliary 
power to drive the hydrauUc pump and alternator 
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~ through suitable take-oU pads. The turbine pump. 

ut1llztng t..'le IMlm2 pr~n~''''it; a.5 t...~ rocket f.i>iine, 
may be operated independently o( the thruat chambers 
by passing the pump propellant. back to the tanI<~ . 

Thu8, the turbine pump continue. to furnisb tlY~ re­
quired electric and hydrauUc power during period 
when ibNat chamber operation's not required . 

I C. GUIDANCE SYSTf"M 

I 
The Rascal guidance system combines an in­

ertial range-computing system with a radar-relay 
command override . The inertlal system directs the 
m ls.lle from the point of lauDcb throuch Inltlallon of-- the terminal dive . Ourlng terminal dive, a transmItter 
in the ml8s11e relay. to the director aircraft a ncbr 
picture ro' the larget area. This tarlet video enablesI 

I 
• tralna co'Ulda'-lee opar..tor to Hl"'od cc:::::.car.d aigr.a!s 
to the missUe with lncreaatIll preCision a.a the target 
is approached, thuB ellBuringahicbdeg ree of accuracy. 

In esaence, the aystem operates as followa: 
The DB-47 carryl", the GAM-83A I. navigated to the 
launch area by me_ of It. MA-8 bombing-navigation 
eqUipment. Immediately prior to launch, dlrectoratr­
craft velocity , ranc:e-to-t.z.rcet, and heading are sup­
pUed to the mis.ile' . Inertlally.teDl . The GAM-a3A 
ia launched automatically after a functional checkout 
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prove. saUsfactory. During the mldcourse phase of 
fUght, the mlii&He t. normally controlled by Ua lner­
Ual range-computlnc: aystem, operatlnc In conJunctton 
with a direcUonal gyro and an alUmeter for control 
In azimuth and altitude, respectively. 

Should the pldance operator desire to oIMerve 
the progress of the mlssUe prior tolhetermlnal dive, 
a command can be tnn.mltted to energize the aearch 
radar eet in the GAM-C53A. Then, the area ahead of 
the' mi••Ue 1. acanned. over a 150 0 Heior by thl. 
.earch radar, and the Video return Information Is 
transmtUf'd by meana of a microwave relay Unk to the 
08-47. Here, the information 1. transmitted by mean. 
of a microwave relay link to the DB-47. Here, the 
Information I. dllplaye<l on a radar Indicator. Should 
the JUtdaDce operator conclude from obaervlnc the 
indicator that the iDl.aUe Is not on the correct course 
to the target, command. can be Inltlated to override 
the directional gyro control of the GAM-83A. The 
oper;.tor can alao remotely control the Inltlallon of 
dive. SIIouId the operator decide only 10 monitor the 
pTocre•• of. the mi.aUe, the inertlall'lldance .y.tem 
retalna control and, at a predetermined ranee from 
the 

the 

ta'1et, tnlt!~te. a nominal 35 0 terminal dive . 

During the terminal dive r..... 01 the llI,ht, 
operator in the director aircraft accompllahes 

3 
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FIgure 2. Syslem 112A Glldance Scheme 

euldance by meauof tracklnc .ttck thatpoaltlona ranee 
and azimuth curaora over the tarcet radar return on 
the Indicator. The displacement of the tracking: eUck 
determine. the ",tdance command slgnala that are 
automatically computed, coded, and tranBmitted lothe 
mi••Ue. 

D. CONTROL SYSTEM 

The primary function of the control .ystem 1. to 
stablHze and contral the ml.sHe with reaped to 
gyrolcoplc lI'eferencea. The principal syatem 1. the 
autopilot which .tabllize. the ml••tle In roll, pitch, 
and yaw. Servos are 11110 uaed (1) to pltch-atablltze 
the lIeareh r::utar antenna and to rotate It at a coutant 
epeed In apace, (2) to ortent the major lobe of the 
relay antenna toward the director aircraft, and (3) 
10 stabilize Ihe Inertial platform aboulthe pilch ads . 
Provlalona are made for accepU:nc pitch and yaw CUl .. 
dance elenal. wblch direct the ml••Ue to it. tallet, 
and alao for al~cepUrc command Ilpall .hich chance 
the position 01 the relay anleona In pilch. 

The Inertial ranae-computlnc .,mm me....re. 
range in a horlzpntal plane In the direcUonof the lon­
gitudinal ut. of the mlaaUe. It initiate. the termlDal 
dive at a preset ruge-to"lo. Tht••yatem can pro't'lde 
an "area" .trlke in the event 01 a m..alfuneUOIl 01 the 
emanallng lermlnal gulda!lce. 

E. WARHEAD AND FUZING SYSTEMS 

The GAM..83A ie deatcned to accommodate • 
2800-pou.-.d ;;ved.l1::':-h..:=. The warhead 1= lccated 
within the airframe all 01 the lorward """. 

The fuzlnc: .,..tem that .rm. and detonate. the 
warhead conallte of armlnc: aJXI firlnc baroewitcbea, 
an arm!nc aoleno!d, and a network of impact cry.tala. 
Contrut circuitry to the director aircraft enable. the 
guidance operator to aelect remotely the detonation 
ailltude and bunl mode during Iheprelaunchpbue,u 
well u to perform the required a4'lDinc funcUoaa . it. 
warntng Hlht 1ft also provided •• a meana of tndtcatlnl 
..arhud maliunctiona. 
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F. IN!rrRUMENTATlON SY!rrEM 

Two typel of telemeterlng systema arc used in 
the Rascal program. Type 1 transmits quantitative 
Information for RItO te.ta. Type II trano..11a qual­
itative data for RCID and E,·sr missile. . MI..Ue No. 
G7 UHIJ both the Type. I and U telemeterinc Iysleml. 

1. Type 1 Telemetering System 

The Type I telemetertng syatem uses two 
r-f carriers In the 215 to 235·mc bane" Each carrier 
Is capable of modulation by iii. number of FM sub­
carrierl. A maJll:tmum of lOlubcarrlersmaybe used. 
Commutation of two or more 8ubcarrlerl on each r-f 
carrier provides Ia.mpUng of 27 functtons. However, 
on Mi••Ue No. 97, oniy u'\ree subcirr1e rs tor each. 
r-f carrIer are UBed to transmit 18 functions of vi ­
bration data. 

The 8ubcauiera normally 'Uled are of the 
TOE or voltage-actuated type. Thiapermttatheu8e of 
standard potentiometer-type transducers for mea­
surement of propellant pressures and hydraulic system 
pres8Ures. Potentiometer-type acceleration trans­
ducers and. rate gyros are used where reqUired. 
Missile attitudes are telemetered by sampling the 
output of gyros with the necessary demodulation, 
ampllficatlon, and rectification . 

Transducers are used for samplign a-e 
voltages and frequencies, crystal currents , valve 
currents, :\nd guidance system outputs. Certain ~n­
slallations will incorporate strain-pee pickups for 
torque and stress measurements. Modulation of the 
8ubcarriera is through amplifier and rectifier assem­
blies. 

Altitude values are transmitted through sub­
carrier chaMel. conslsUng of vibratlon amplifier­
gage combinations. 

2 . Type Il Telemeterlng: System 

The Type: 11 telemet~rin: .Y8tem t. dealgned 
to transmit qualitative data on ay.tem funcllon!! inthe 
RCrD and EIIST missUe.. This system wlll normally 
involve one r-f carrier in the 215 to 235-mc band, 
moduJated by a muimum of four s"beaniera. One 
subarrler t. used for the tran.mis.ion of accurate 
altitude data. Two chaMcla: are contlnuoo.ls fa t use of 
functions requiring careful monitoring. The fourth 
channel i. commutated to provide a muimum of 27 
one-cpa reepense cbanne18. The tran.mitter of the 
Type n IYltem II of an Improved deei,n capable of 
direct modu.laUon by the Impact-measuring and baro-

Report No. 56-981-021-19 

S r 
 T 

SYSTfMnn~& 


.witch tranaducers. Recognition of signals of 10 
microseconda d",ratton Is poI,lble . 

The Type II Iy.tem can ule e ither of two 
power IOUrte.: a battery-type supply or a re",lated 
power aupply with input from the mia.Ue'. 457-cpa 
US-volt lJOU.rce . 

3. Beacon and DestNet Eq'",l:>ment 

The L-Pand and S-band beacon equipment 
in the mlsaUe provide. a ground-tracking capabil ity 
to permit maintaining cognizance of the ml.sile's 
location any time. A deetruct capablUty built into 
the misslle permits sendtng a destruct signal either 
from a ground station or from. the DB-47 . 

2. 	director and 
f'.rryl nal alrcraf't 

The director aircraft that form an Integral part 
of the Rueal Weapon System are converted B-.n 
.tratelic bombardment aircraft , redeSignated as DB ­
47. These directo r airc raft are modified to carry 
the GAM-83A to a predetermined launch point, to 
check out the GAM-63A prior to launch, to launch 
the missUe, and to provide guidance control of the 
missile after launch. 

The 013 ..47 carries the GAM-83A on a strut 
protrudi~ from the right aide of the 08-47 fuselage . 
The mi.aUe is mounted 50 that the angle of yaw ts 
zero, the angle of pitch ta 2-1 / 2" r,ose down. from the 
D8-47 fuaeIace centerline, and the angle of roll Is 
13°. 

The DB~47 airplane 1. equipped with an ANI 
APW-17 Radar Course-Directing Central which per­
mits coune currections to be tranlmitted to the 
GAM-63A alter launch. The ANI APW-17 Iyote.. oper­
ate$ In conjunction with the MA-8 bomblnc-navlgatlon 
aystem throulh the ME-6 adapter equipment. Th~ 

MA-8 aystem provides the GAM-S3A with inillal COil­

ditione before launch. Componenta of the AN/ APW­
17 are Installed In three locations in the 08-47 air­
plane. The control panel. and indlcatora are located 
In the navigator'l compartment In the nose of the 
airplane. The computers and ampllUera are located 
within a capsule in the bomb bay. The command 
transmitter and video receiver ate locate.'<1 in the aft 
fuaeIace with the retractable relay antenna. 

D",rlr4 t.':.:: RlfO flllht teat procram at HADe, 
two YDB-47E'1 are belne utilized aa director air ­
craft. The "Y" .i",Utes!bat theBe are t.he h rat two 
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8-47E'. having AN/ APW-17 guidance aYllem In­
otalled. 

Two ferry airplanea, JB-50D Nos. 48-069 and 
48-126, are equipped with GAM-63A :suppurt ~idtne. 
and bomb-bay cargo platform.. 'i:'he8~ Il'zc ralt wlU 
continue to be operated from the Wheatfield plant to 
deliver Ralcal missiles and related equipment to the 
various teat installations. 

3_ 	ground support 
equipment 

The ground support equipment for System 112A 
encompa8ses all equipment which Is not an integral 
part of the missile or director aircraft , but which Is 
required to service, repair , test, and. prepare the 
weapon for launching. SUpport equipment Includes 
handling and transport devices, assembly slanda and. 
slings, special loading and fuel \lnit8~ checkout units, 
special tools , and test eqU ipment. A detailed Uat of 
equipment ie presented In BellAlrcr-alt report, " GAM­
63 Ground SUpport Equipment SubconlmHtee Lletl",," 
which I. revised as roeceseary each 60 days, by 

( 
i 

mutual agreement of the WSPO and Bell Aircraft. 

Copies ot this report with reviSion. Mve been tor .. 
 Iwarded to Air Force agencies . 

I 
4_ 	training equipment: 

The 	training equipment element o[ the R;i.8cal I 
Weapon System comprises that equipment fortraining 
maintenance and operational Air ForceOrganizational 
Personnel assigned to the weapon system. I 

The Mobile Training Unit (MTU), cOR5isting 
of constituent systems o[ the GAM-83A and DB-47 
director <li rcralt , and their checkout and tes~ equip­ Iment , will be u~ed [or training: Air Force maintenance 
persoMel. 

The lwcal Guidance Operator Trainer (RGOT) , I
which Includes the guidance operator's equipment in 
the director aircraft and an instructor' 8 console, fac­
i1 l~tel tRlnin~ Air Force per!!Qm!:~! by int!'od~c lt'~ 
various tracking and. flight problems during the ground I 
tralnLng program•. 

I 
C _ Weapon System Requirements 

An outline of the requirements for an air- to­
surface weapon system comprising a supersonic mis­
sile, a direclor aircraft, and supporting equipment is 
contained in Air Force letterWCSGA/ HDH/ nrw, dotted. 
4 March 1952, "Reorientation of Project MX-"S, 
Contract W33-038ac-14169." 

A WADC letter dated 19 November 1953 ea­
tablished a 90-nautical·mlle range require ment tor 
the Rascal missile. Bell Aircraft Corporation, as the 
prime We~.pon System Contractor, 18 conUnulll1 to 
conduct a I,rogram for the development of the System 
112A as deflned by the following M1I1tary Character­
istics: 

(1) Airburst Accuracy 

At a missile range of 75 nautical miles , 
a horizontal circula r probable error (CEP) 
not greater than 1500 feet and, excluding 
errors 1n weather prediction and target in ­
telligence , a vertical standard deviation not 
greater than 405 feet, under the following 
condltlona : 

6 

I 
(a) 	 Minimum launch altitude - 40,000 feet 

MSL 	

I(b) 	 Minimum launch velocity - Mach 0.78 
(c) 	 Zero wind and standard atmosphere al 


defined in NACA Report TN-3182 

(d) 	 Fligbt termin.3.tion - supersonic speed. 


at 5000 feet MSL 
 I 
(2) Maximum Range (Missile) 

Not less trotn 90 nautical miles under the 

foUowing conditions: 
 I 
(a) 	 Launch altitude - 40,000 feet MSL 
(b) 	 Launch velocity - Macb 0 .78 
(c) 	Zero wind and standard. atmosphere as I 

deflned i., NACA Report TN-3182 
(d) 	 Flight termination - supersonic 8peed 


at 5000 feet MSL 
 I(e) 	 Maneuvers - no correction to the fUght 
path 

(f) 	 General - on aU parameters affecting 

misstle rance, the average of the 8peC­
1flcation values , where applicable, are 
 I 
assumed 

( 
f 
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(3) Warhead Fuzing 

The warhead and fuzing characterlstic8 
shall be as defined in BellAircraftCorpor­
aUon Report 56-88i-05l, dated 14 O<:tober 
1953, and Report 66-i45-00I , dated 17 
Febnlary I i56. 

(4) Guidance 

The guidance sYltem shall conslat of an 
1nutial range-computing system and an 
emanating system for control of the mla­
o ile by a guidance operator durin&' the 
terminal dive phase. 

(a) 	Terminal dive phase ta defined as that 
portion of the flight afterdlve initiation. 

(b) 	Emanating guidance may be operative 
during that portion of \be flight when 
the atmpotnt is within radar range. 

(5) SilIPPin« 

The misstle and all associated enulpment 
ahall be capable of witbsta.nd1no ...hipment 
completely assembled or in major compo­
nents by conventional vehlcle3 used for 

~ " " 

air , water, r ...U, and highway tran.porlatlon 
with conaider.tlon beinc liven to Ilmpllclty 
of packaginc and economies of .hlpment. 
: .m.lldemtit'n ,hall be given to any special 
probiemlll aaaoclated with .torage and/ or 
shipment or weaponaubcomponent.orparta 
by air, water, raU, or hlehway. 

(6) ReadlneS8 

PrerHght preparation ehall conat.t of ground 
checks of element. or the weapon Iy_tern by 
means of mobile (atr-transportable) tetlt 
and checkout unita, and ,round handUngand 
propellant serY1cine unU • . Thl1 w1l1 include 
GAM-63A, delervlcing and decontamination 
units. Inlllgbt prelaunch adjultment. at\all 
be brief, simple , and positive. 

('7) Training Aids 

Training aids such a8 classroom demon~ 
strators, a mobile training unit, and ali 
oper<lUonal procedure trainer required (or 
individual and unit training wUl be developed 
and designed. for training Air Force mainte­
nance and operations personnel, and w111 be 

Ilgure 3. The GAM-63A Ml ..Ue 
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phued wIth other element. of the Ralealproperly Ume-phaMd wilhother element» of 
Weapon System. the Rueal. Weapon Sylltem. 

(8) 	 Director Aircraft ilnd Director AIrcraft 
Guidance SYllema(8) 	 Support Equipment 

Guldance .yatema _111 be produced (or theThe development and dellgn of suitable 
director aircraft u.eeI in launchlnCthe GAM-Iround. handline, teat and checkout , ler­
83..\. CoorcUnatlon eUorta .ball be ea­viclnc. and other e(!utpment requlred for 
tabU.hed with atrfum. manufacturerapro­Itorale, tnnsport, checic.o~'t , maintenance 
duclnc the director aircraft.and operational UM wm be prop'trly tlme­

8 
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Presented. hl!re Is the progreS8 being made in 
systems leaUng of t.he various elements ot the Rascal 
weapon at facilitiea: in the Nia.gara F1"'ontier area. 

I. MISSILE TEST EQUIPMENT 

Bell Aircraft maintains 18 stationa for per· 
forming tests necessary to ensure continuing quality 
and proper functioning of GAM-63A's. Th~&.eatatlol18 

are capable of complete testing of missile e manating 
guidance, nonemanatlIll guidance, fuzing, t~lemeter­
inc. and beacon systems, as well as portio.,. of the 
propuls'on system. Modifications to test equIpment 
owlng to chaniea in mi8sile configuration a.nd to 
improvements found through operating experience are 
being Incorporated to en8\lre weapon system com­
patibiUty and test equipment reliabUity. 

Destgn effort is continuing toward minimizing 
the complexity of test equipment necessary to per­
form a smoothly coordinaterl missile test countdown. 
Examples of such deSign work are the radio repealer 
test set ar.d. t..'t~ radar te9t set. A mockup of the 
radio repeater teet set, tested. in Station M in 
conjunction with Missile No. 102, ha.s pro\'ed a:Ltls­
factory. This test unit, when completed, wUl replace 
the X-ba!Mi signal generator and. poly code driver 
employed In missile tests . A mockup of the radar 
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SECTION II 

RESEARCH AND 

DEVELOPMENT 

PROGRAM 

A. Ground T•• t Program 

test aet , presently being fabrica.ted, Is designed to 
replace an X-band signal generator, a video simulator . 
and a pu18e power amplifier. 

A list of quality control {eB~ stalions, their 
location, missile effectivity and test capabilities Is 
presented In Table I. 

Two teat statlons (station M and the RCi:D Check ­
out Trailer) are- maintained at the Wheatfield racillty 
to evaluate engineering changes and development 
problema which effect GAM-63A system testing . 
Preliminary layout and equipment design neceanry 
ror the Rlt.O Checkout Trailer to support alUtude tests 
on GAM No. 78 are In procress. The altltude testa 
are scheduled to begin on 12 AuguGt 1951. 

.4. !i~tL"..g ~! R!=.O tl!-sl stattona, the lr location, 

miallile eUecUvlty. and test capablliUea Is presented 

In Table n. 


2. MISSILE TESTING 

a. GAM' s Nos . 78 and 86 

MislUel 78 and 86 are beinc:" held In a 
standby atatu. . Inspections were performed sup­
porting the lUe test procram on GAM No. 86 at 
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Statton 

A- I 

A-2 

B- 1 

B-2 

C-J 

C-2 

D-I 

D-l 

P-I 

P -2 

Local1on 


Wheatfield 


Who.Ulold 


Whe.Ulold 


Wheatfield 


Who.UI.ld 


Who.Ulold 

Who.tlleld 

WheaUield 

Wheatfield 

Whe.tllold 

E-8£ AF Plant 38 

E-8W AF Plant 38 

£ - 9£ AF Plant 38 

E-9'" AF Plant 38 

F HADC 

G HADC 

X !lADC 

Y HADC 

-Being modified to configuration of Mlsalle No. 8'2 thrOUlh. Dl. 

TABLE U 

RId) TEST STATIONS 

TABLE I 


QUALITY CONTROL TEST STATIONS 


Mls.He 
Effec tivity 

113" .ubq 

113 " 8Ubq 

83" subq 

93" l ubq 

93" subq 

93" .ubq 

93 " sul>j 

113 " .ubq 

87" subq 

87" IUbq 

113 " .ubq 

113 " aubq 

113 " subq 

93"aubq 

113 " subq 

• 
113 " subq 

73" subq 

Teat C.p.bllltles 

Sull!llystems and composite systems 

Subsystems :utd Coc..posite systems 

Em~lr.g and nonemanattnc IUldance systems 

Emanating and nonemanaUng guidance systems 

tfor,emanatin, l(Uidance, telemeterln&, and 
(uEhli IYlJtema 

Nonemanatlnl gl,lirlanceJ telemeter1n&, and 
fuzlq systems 

Nonemanattng pidance system 

Nonemanating guidance system 

Pressure testinc' 01 GA).t·83A 

Preasure teaUng or GAM-63A 

Stattc hot firlnaB and composite systems 

Static hot ttrines and compostte systems 

static hot firl",. and composite systems 

static hot flr lnCa and composite .ystema 

CompoSite systems 

Composite systems 

Composite systems (portable) 

Composite .ystems (portable) 

Station Locatlon 
Mla.Ue 

EHectivity Telt Capabllittes 

M 

RIiD Mobile 
Checkout 
Unit-

Wheatfield 

Whe.tfleld 

93" lubq 

73" aubq 

Sutleystem. and comvosite syacm. 

9Jbeystems and compoaite systems 

• Being modUied for altitude tests on Mlnlle No. 78. 
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I 
I Station M. Clw\Ie6 performed on the mi ••lIe were 

lOlled and inspection recorda kept up to dale. GAM 
No. 88 was placed in stoRIe on 17 June U51 . 

I b. GAM No. 88 

I 
The final two consecutively .ucce~(ul COM­

posite teat. were completed on 29 April UaS? F01­
lowinl lurvelllance telta, GAM No. 88 waa returned 
to the Whea.tfleld plant on 7 May. After final pre· 
paraUon~, t."1e m:iisile wa. ferried to HADe on 21 

I 
May. 

c. GAM No. 89 

FUteen composite .yateClI tuta were com­
pleted on GAM No. 89 aa of 29 March; the tinaltwo 
teat. betnc aucceaaful. A 8urveillance tut wu al80 
completed. Normal iruspection operation, were per­
formed dun"" 1.11l", In stall.,.. A·I _ P . Hard· 
ware InapecUon was completed o:l 19 April and the 
ml••Ue was floTill to HADe on ZG A.pril . 

~.,, d. GAM No. Vi) 

Thirteen of the required 15 composite .ya­
lema teals were completed as of Z Aprtl 1957. 

..J• 
" 

-. 

1 

I 

I 

1 

Replacement of llmJted Jife Iteln. waa then conducted, 
alter 'Which the 1Iral t'ftC) ~ompoette ayat.lIl. t••t. 
were run, FollowloC pre.wre CMcU at StaUon P, 
flnal elean·up wa. performed aDd GAM No. ~ .... 
flown to HADe on e June . 

e . GAM No. 93 

The req"-'red 15 eoropo8Ue aYltems tests 
were completed aa of 17 May 1857, and the mlsalle 
wu prepared for .hlpment to the Wheatfield plant. 
Hardware wa.. aec~pted by the Air F\l'rce on 22 May, 
final lup.ecUon .a. performed, and the ml.aUe wa. 
(lown to HADe on Z7 May. A t••t mapetron Wal In .. 
atalled in mlaaUe at the Um. 0( fly.way; the fUaht 
magnetron Wi1.8 ahipped on the ferry aircraft . 

f. GAM No. 94 

The 15 compostte 8y.teml te.t. required 
for No. 94 by the Rucal ReU,bUlty PrOiram were 
completed :1II of 1 May 1957. Follow'nc r eplacement 
of limited life ltem., a wrveUlance teat Wa& conducted 
Bueeeaaluil, and the miaaUe ..... a returned to tite 
WbeaUleld plant. Hardware Wla accepted by the Air 
FOrce on 23 May, I1nal In.pection .aa performed, 
and the ml,alIe wu 110wn to HADC on 28 May. 

Plpre 4. Plrlnc \he GAM·03A Rocket &ncIne at II Plant No. 38 
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g. GAM No. 1M! 

SUboyotem te.U", 01 GAM No. 96 was 
completed after which 15 composite sy.lema teala 
were performed. Included In the 15 telta were two 
composite tests with propulsion. The Urst firing was 
ahut down owing to an engine malfuncUon. The 
aec.)nd firing . conducted to compleUon, was unsuc­
ce..ful owing: to several problems that are under 
1nveettlatlcn. }'ollowlng correctlve action, a penalty 
ftrlnc will be conducted early In the next quarter . 

h. GAM No. V7 

Th..e 15 compoaite .yatema teata on GAM 
No. 97 were completed ; the flnal two conaecuUve 
auccessful teata were conducted on 10 May 1957 . 
Final inspection was then performed and the missUe 
waa flown to HADe on 18 June. 

I. GAM No. va 

Fifteen I'~ompo.. ite syatema te." were con­
ducted on GAM N(~ . 98, with the final two teats com­
pleted on 10 May 1&57. Upon completion of L"e&e 
teata, No. &8 wal! transferred to AF Plant No. 38 
for a composite ayatema teat with pro~laton . ThiS 
te.t was performed on 13 June, after whIch two BUC­

ce••ful composite te.t. wIthout propullion were run. 
The ml8sile ....01. then returned to the Wheatfield 
plant and II 8Cil~le1 for flyaway to HADe early In 
July. 

J. G~M No. 99 

Telemetry testa W'!le completed and GAM 
No. 99 was moved to su.tion A-l to conduct 15 com­
poIUe syatems teata. The 15 tea.. were completed 
• a of 25 June. The mleeile was then traneferred to 
Station P for pressure teatli teaUng will be com­
pleted tn the next quarter . 1l 1. pLaMed to use thia 
mtlalle for a typical SAC profile ml.llon. 

k. GAM No. 100 

Servo, telemetry, and guh:la.~cete8ttngwere 
completed and 13 01 the required 15 composite ayltoma 
te~ts have been completed. Clean-up {nepecUon was 
performed and, on 20 June 1951, GAM No. 100 ..... 
transferred to AF Plant No. 38 for one compolUe 
aYltema teat with propulsion and the completion of the 
15 compollUe teata. TellUna III ac:heduled. for com.­
pletion In the next quarter. It ia planned to modify 
the rocket enstne in lbll mlslUe to uae IRFNA 
(Inhibited red luml", nitric acid) as the ollldizer 
lnltead of Inhibited white fumina nitric acid. 

l. GAM No. 101 

All INboystem te.Uns has been completed 
and 15 co.npoaUe .yatell1l teata have been performed . 
SurvellJance telts are beina: conducted, after which 
the mi.aUe will be !D.oved to statton P . Plana are 
bel", made lor modllyl", the rocket e",lne to UR 

lRFNA aa the oxidizer. 

m. GAM No. 102 

StaUon 0 hydraulic teata and a. portion of 
Stallon C teala were completed on GAM No. 102. 
MtsllUe No. 102 was then moved to Statlon M, aU 
subay.tem te.tine was compl~ted, and 10 composite 
systema teata we:"f) performed. The mi.sUe waa then 
connected to the GA.M Checkout traUer for com­
patibility cbeckl. The compatibility checks were 
completed on Z8 June, and the mi••Ue wu returned 
to Station M for the completion of the 15 composite 
Iystema teat.. This t. the first miasile of 20 al­
iocated to the SAcl APGC Eonp!oy=e~t s..~ Suitability 
Teallnc (E"ST) Program planned al Eilln AFB. 

n. GAM No. 103 

MllsUe No. 103 I. positioned in Station B 
where 10% of the required composite systems teets 
have been completed. 

o. GAM No. 104 

GAM No. 104 I. posilloned In stallon A 
were lervo and telemetry te.ta are under way. 

p. GAM's Noa. 105 and 106 

MlaaUea 105 and 100 are positioned in 
Station D. No teat. have been conducted owina: to 
part. ahorta&ea . 

q. GAM No. 101 

Mla.Ue 107 1. underco1na: presaure cbeclla 
at StaUon P. 

3. GROUND SUPPORT EQUIPMENT 

Eneineering: work on the ranee calibrator (DWJ. 
No. 112-542-110-1) has been completed ..tiof.dorlly. 
In addition to the dealgn chancel previoully incor­
porated, blowen have been added to permit operation 
at ~llh temperature. with no objecllonable code ahllt. 

The 101l0,,1nc mojor Item. 01 ,round aupport 
equipment were quaUty-testt.>d satisfactorily during 
lhil quarter: 

S 
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Hydraulic Test S1and, Ow,. No. 112- 542-027 - 1 
(Serial No.7) 

Filtering and Handline Stand, Dwg. No. 112­
542- 285-1 (1 unit) 

Type D5A Hydraulic Te.t Stand (3 unit.) 

Type B-8 Metallic RectlUer8 (10 unlta) 

The followtng major units of ,round .upport 
equipment are in teet: 

GAM-&3A Check"", Trolle.. , Dwg. No. 5&-542­
310-7 (Serial No. 1) 

B. FII.ht T••t Pro.ram 

1. SYNOPSIS 

Fifty-one Rascal mil.llea have been launched tn 
the R&D flight te.t program at HoUomanAlrDevelop­
ment Center (HADe), New Mexico. Of these, 27 
were launched from DB-50 R&D dlrector aircraft , 
thereby completing the !lnal te.tlng of Mode La 5&A , B, 
and D mi••Uel. The remalnlrc 24 mleille launchtncs 
utilized the Model 56F configuration and either the 
DB: 36 (R"D) or Ibe DB- 47 (operational) aircraft as 
directors. 

Ourlng this quarter, three GAM-e3A'. (Nos . 
4985 . 5087 , and 5180) and three gravity bomb test 
vehicles (Nol. 0102, 0201, and 0303) were launched 
from OB- 47 director airplane. at HADC. DetaU. 
of these fllcht teat. are preaented In eubaequent para­
graph. of this sectlon of the report. 

2. FLIGHT TEST PLANS 

~"\nal flight le.t plan., Inclu~lng the I2test 
chang"ea In the Ra.eal procram, have been completed 
for GAM-63A's Nos. 88, 8a, ao , a3, a4, and a7. 

3. FLIGHT TEST REPORTS 

Data. reduction reporta were ls~ued during this 
quarter for the Unal flighte of the fo llowing mi ••Uea 
and gr-avity bomb tut vehicles: 

DB-47 Check""t Triller, OW(. No. 112-785­
001 :7 (Se rial No•. 5 and 8) 

08-47 Check",,1 T raUer, Dwg. No. 11 2-785­
001 - 8 (Serial NOl. 7 and 10) 

4. DIRECTOR AIRCRAFT EQUIPMENT 

Preproductton systema teath" of the ANIAPW­
17 Radar Course- Dlrecttn& Central baa been com­
pleted. Approximately 8~% of the teat leport. have 
been submitted to the WSPO. . 

Director 
Missile No. Date of FlIgbl Aircraft No. Report No. 

4891 3/ 13/ 57 51 - 5220 58-880-245 
4985 4/ 10/ 57 51 - 5220 5&-880-247 

5087 5/ 14/ 57 51-5220 5&-880-248 

5180 &/ 19/ 57 51 - 5220 5&-880- 251 

Gl"2.vUy Bomb No. 

0102 4/ 5/ 57 51 - 5220 5&-880-24& 

0201 4/ 2&/ 57 51-52U 5&-880-248 

0303 8/ 13/ 57 51:5219 50-980-250 

4. CAPTIVE FLIGHT TESTING 

"U••Ue No. el and DB- 3e No. 51 - 5710 were 
employed for telt. of the low-power anUjam radar 
aet to check the operation of this system and to deter­
mine 11 there was interaction between thl. IYltem and. 
other portions of the culdance .yatem. Three succes. ­
ful flights were made and much u.e(ul data were ob­
tained; however, on Ie AJlrU teau with thl. com­
bination were terminated at Air Force reClueat. 

5. PRELAUNCH TESTS 

a. GAM- 83A No. 89 

MI ••Ue No. 8i waa received at HADC on 
28 April 19S7. After electronic prefHghta were com­
pleted, thl. GAM was u.ed for demon.tratine the - 8 
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handbook.. Thl. demonltration continued through 20 
June, alter which preUighta of the guidance .ystem 
were begun In preparation for launching th! ml ••lle. 

b. CAM-&3A No. 88 

GAM No. 88 was received at HADe on 21 
May 1957. El.~ctronl c preUighta In preparation for a 
capUve flight with the E&rST OB- 47 No. 53-2345, were 
completed. A capUve U1ght was m .de on 7 June and 
operation ot the weapon .y.tem was saUalactory with 
t\!fO exceptions : The 4-channel telemeterl", would not 
come on; thl. was traced to a breaker wire In the 
autocheck .ystem. Hydraulic pressure dropped irom 
2700 pili to approximately 2200 plL Thla caused the 
emergency hydraulic pump In the D8-4'1 to cycle al ­
moet continuously. A second captive flight was flown 
on 13 June to check the operation of the hydraulic .ys­
tem. This was necesaary because IrooOO checks 
proved the system was operating in a normal manner 
and no cause for the malfunction could be found . 
During the lecond flight , the hydraulic .yotcm oper­
ated aaiiaiacioriiy, aa did the other D8- '7 aw GAM 
systems. 

Preflight teata were completed in pre­
paration for a launch attempt scheduled for 27 June. 
During the hot run of thie attempt, Sandia inetru­

mentation became intermittent. Occurrenc:,e of this 
condition durlne fll,bl of the ml••ile c,",ld cau.. 
a 1081 of 75% of the data de.ired. In addition, com­
mand contael between the D8-0\\7 and the mi••ile waa 
intermittent and ultimately coukS not be estabU.hed 
with the waveguide ewltch in thll te.t position. Both 
theae malfuncUorua caused the launch to be concelled. 
Trouble- shooting of the malfunctioftS i, underway and 
the launch of GAM No. 88 has been scheduled for the 
lIut week of July 1957. 

c. CAM- 53A No. 90 

Missile No. 90 was received at HADe on 
5 June 1957. Electronic and power plant preflight In­
spections were completed in preparation for a 8ched­
ulated launching early In July 1957. 

cL CAM-&3A No. 93 

MI8sile No. 93 wa.e received at HADe on 
27 May 1957. E lectronic preflight. and power plant 
p r eflights were completed in preparation for the sch­
eduled launch on 20 June, from 08-47 No. 53-2345 . 
l.' hJs launch attempt was cancelled in flight because 
the S-band and L ...band beacon traektng was marginal, 
the video and code pulse ampUtude decreaeed to a 
minlmum value toward the end of check., and decode 

Ftrure 5. GAM-83A Mounted on the DB-~7 DIrector Alrcrall 
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!• 	 ODd Jock-In ....re III&J'I\D&I. III trouble-'-1Dc !be... 
preble.... !be 10UoWlDe cbanl.. ...ere made: !be'-baDd and L-band beac",," were replaced; the relay 
macnetron was replaced, thue Dormal video and code 
pul.ae amplltudes were reltored; aDd, ••apreeaulton­
ary me...... uPlnst marelnal decode and lock-In. the 
aynchronlzer wa. replaced. On ze June, weapon 
.ystem became airborne ADd cheeta revealed ac­

· 	I ceptable q>eratioo. of the varioul ayatema with one 
elEcepUon. The operator reported a shift In the ter.. 
mlnal guidance Indicator phasl",. This neces.ltated 
canc.Uatlon 01 the !light .. the operator ...ould have 
been unabl. to det.rmlne accurately !be !light path 
of the mi••Ue. Ground theeD l'evealed the -.pIn 
drive ampUtter wall unbalaDced and thi. cauRd 
the shUt In the IlIIIicator. AdJustm.nts ....r. mad.:1 and the GAM was scheduled lor IIrl", .arly In July. 

•. GAM-63A No. ~ 
, I 

I ' GAM No. i4 was received at HADe on 
II 28 May 11157. Electronic pre!llght. aDd po.... r plant 

prefllght. were completed In preparation for the 
scheduled launch. On 28 June, the weapea ayatem 
became alrbome on schedulej however J ctur1nc the i I 
command cbecka, In the climb toalUtude, Ute operator 
reported that the h.adlng mark.r ..... un.table. Th. 

; 1 	 ml••lon .... cancelled aDd SUb.equeDt trouble-lbootl", 
indicated that the radar .01 anlerona VolS laulty. Thl. 
unit has be.n replaced and the ..._ sJot.m Ie bel", 
readied lor a scheduled launch ••rly In August. 

6. MISSILE LAUNCIUNGS 

·; a. GAM-83A No. 4885, 
.1 

The launch att.mpt 01 8 April IgS7 _s 
cancelled In IUght at X-5 minutes becau." the b.:rn 

'1 angle mechanism at the operator'. poa~l1on IntlleDB­
· , 47 was rotating. Cbecks of the m~'8Ue releue com­

puter and ..soclated equlpm.nt after th. litchi lalled 
to reveal the cauae of the problem; therefore, DB-47 
No. 51-5220 ..... sublUtuted for DB-47 No 51-5218. 
(Note: Sut.equent trouble-Bhootlnr; of the ml..Ue 
rel...e oyotem Icdlcated the ham••s .....mbly In the 
capsule required replad",; It ·10 8U8pected thai an 
Intermltt.nt condition occurred ...Ithln this a..ombly 
<.aUllng the probl.m wltl: the tum angl. mechanlom.) 

GAM No. 4885 was launched lrom DB-47 
No. 51-5220 on 10 April 1857. AU oyst.mo operated 
satlolactorlly. Th. guldanc. operalor ....0 able to 
gutd. the GAM succe..rully to !be tarset. Impact oc­
curred 1485 I ••t from !be larKet. T .... oequ.nc. 01 
ov.nts lor the !lnal flight of GAM-UA No. 4885 10 
.hown In Table m. 

I 
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TABLEm 


SEQUENCE OF EVENTS - GAK-nA No. 4111S 


Tak.·off (0548 hours MST) 


Rang. Colncldenc. (Turbine Arm) 


Teot to Normal (In.rtlal Range-

Computtnc Syotem) 


Turbine F1 re 

Transfer from External to Internal 
Power 

Enabl. (Angular Coincidence Cir­
cuit Armed) 


Angular Coincidence 

Gyro Uncage 

R.I.... (Automatic Checkout 

System) 


R.le..e (UnbUlcal) 


R.I..... (Lanyard) (0113 hours 

MST) 


Rocket Fir. 


Full Thrust Attained 


Altltud. Conlroll.r Connected to 

Pitch Servopllot 


08..47 Completes Poatlaunch 
Turn 

ATRAS Lock-on; R.lay Link 

EltabU.hed 


Nt••Ue Radar set On 


Thrust Chambeu Off 


Azimuth CommaDd (7.3 ' rllht) 


Azimuth Command (Chanced to 

0.8' len) 


Azlmutb Command (Chanced to 

3.2' r\cht) 


P~ram.med Dive (Inertial 
Range - CompuUnc Syst.m) 


Dive Command (-25 .0') 


Pitcb Comm&lid (lncreaHd to 

28.5') 


Pitch Comm.&Dd (Increaled to 

30.5') 

<'EerYt 	 I 

-' ....-	 - . .. . 

Tim. to Seconda 

-5!.3 

-27.8 

-14.2 

- 0.38 

- 0.38 

- 0 .27 

- 0.24 

- 0 .1 

0 

1.7 

3.0 

33.4 

118.8 

128.0 

138.5 

154.0 

181.7 

182.3 

183.5 

195.3 

187.8 


le8.2 


200.3 

15 
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TABLE m (cont) 

Tim e in Seconds 

Azimuth Command (Cbanged to 
7.3 ' right) 203.S 

Pitch Command. (Increased to 
32.0') 21H1.4 

Pitch Command Increased to 
33.5') 212.6 

Azimuth Command (Cbanged to 
4 .25' r ight) 223.3 

Pitch Command (Inc r eased to 
34.0') 226 .0 

Azimuth Command (Cbanged to 
1.6' loft) 229.9 

Pitch Command (Oocro ..ed to 
33.3') 230.0 

Azimuth Command (Changed to 0°) 230.5 

Pitch Command (Increased to 
33.7 ' ) 232.0 

MC- 273 Arming Bar08wUch 
Actuation 244.0 

LOl. of Telemeterlng Signal 251.5 

Pitch Command (Increased to 
34.0 ) 253.5 

Azimuth Command (Changed to 
I .S' right) 259 .5 

Impact 267 .5 

b. GAM- 63A No. 50S7 
The 8cheduled launch attempt on 10 May 

1957 of GAM No. 5087 was cancelled In flight becau.e 
of a h!gh voltage battery arming problem within the 
Sandia equlpm.nt. This problem ft. re&olved In 0 
poal1l1ght Investlg.tlon. 

GAM No. 87 was launched 0.14 May 1957. 
The flight was normal until +14'1 .7 Itconda. At this 
tlme, the GAM surfaces became nallY, creaHne an 
fIee.Jive demand on the hydra\lltc Iy. teat. AI il 

re.ult, the fl tght became erratic and remained .a un­
til Impact ot+288.3 second •. 

Subsequent InveaUlaUon and. analysts of 
te lemetered record. indicated that fluctuationa of the 
-tOO- cycle US- volt power itupply caused the servo 
noise. 

u 


The aequence of event. for the final flight 
of GAM-6lA No. 50S7 I. presented In Table IV. 

TABLE IV 


SEQUENCE OF EVENTS - GAM -63 No. 5087 


Take-off (0530 MST) 

Range Coincidence {Turbine Arm} 

Telt to Normal (lner tl.l Range 
Computing Sy.t.m) 

Turbine Fire 

Tranaler irom External to In­
ternal Power 

Enable (Angular Coincidence 
Circuit Armed) 

Angular Coincidence 

Gyro Uncac:ej Release (Automatic 
Checkout Sy.tem) 

R.I.... (Umbilical) 

Rei.... (Lanyard) (0700 hours 
MST) 

Rocket Fire 

Full Thrust Attained 

Altitude Controller COMected to 
the Pitch Servopllot 

DB-47 Completes Poatlaunch Turn 

ATRAS Lock-Onj Relay Link 
E$tabHD~ed 

MI.slle Radar Set On 

GAM Become. Completely Un­
controlled; Intermittent Relay 
Contact 

GAM Climbo SII,htly 

GAM Olv•• 

PrOirammed Dive (Inertial Rance-
Computing Syl'om) 


Relay Antenna Command (1.5' up) 


Antenna Command (Cbanged to 

US' up) 


Antenna Command (Chanced to 

0.19' up) 


Time in Second. 

-53.8 

- 51.2 

- 28. 1 

- 14.3 

- 0.37 

- 0.32 

- 0. 25 

- 0 .10 

0 

1.7 

3.0 

32.0 

92.8 

102.0 

108.9 

147.7 

17\.5 

175.2 

19\.3 

215.7 

218.4 

219.0 
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On 23 May 195'1, an attempt ..... made to 
launch GAM No. 80 from OB-47 No. 51-5219. During 
the final countdown the POI began to rotate contln­
uously and the launching was cancelled in flight ; 
GAM operaUon was saU.CatV ry. A firm raoe for 
the rotating POI could not b eabbJished; h~wever. 
al a precliluttonary mea.8\lre, the amplifier on the 
mi8sile release computer was replaced and the true 
heading error lignal was instrumented for the next 
fIIghl. 

An attempt to launch GAM No. 80 on 28 
May was un~lcce.8ful. Following 1nlf Iat guidance 
checke Immediately after take-o!f, theATRASantenna 
was retracted and the climb to alUtude waa com­

,----Report No. 56-i81-021-49
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TABLE IV (coni) 

Anlenna Command (Changed 10 

4.5· down) 


Anlenna Command (Changed to 0") 


Dive Command (2i.7") 


Arming Baroawitchea Actuate 


Dive Commud (Increaaed to 
36.4") 


Fuzing Baroawitch Actuate. 


Impact 


c. GAM-63A No. 5180 

Time in seconds 

220.9 

221.5 

224.2 

256.8 

257.1 

281.7 

286.3 

5YSTlMnn~£ 

pleled. Ellort. 10 lower the .nlenna al altitude both 
by the normal and. the emeraency methode were un .. 
Rece.alul. Therefore, the mlsston wa. c.ncell~. 

The launch attempt of .. June was cancelled 
at X-4 minutes becau.e the pllot'adatatnc:licatormade 
lleveral revolutloni, then settled at apprOXimately 30° 
to the richt of the correct heading. Since considerable 
trouble-lhootlng will be required 10 leolale thl. 
problem In OB-47 No. 51-5219, It .... decided to aub­
aUtute D8-47 No. 51-;220;'8 the director aircraft for 
Missile No. 80. (Note: Subsequent trouble-.hoottng 
01 the problem with the POI In OB-47 No. 51-52U 
proved the maUunctlor. was caund by an Intermittent 
floating cOMedor In the aircraft wiring.) 

A .cheduled launch 01 1! June U57 w•• 
cancelled because the sky was completely overcast, 
thus preventing phototheodoute coverage. 

The scheduled launch of 12 June wu can­
celled In fltght, rn.ldway In the prelaunch check., 
becau6e a power fallure was experienced In the west 
area of the ba.~ and at the prime range station•. 

On the attempt of 17 June 1857, operation 
of the various .y.tema wal saUsfactory until InlUal 
application of the high voltage, at which point the re­
lay magnetron f.ll1ed to atart. Durlng aubeequent 
application of hi.h voltage, the maanetron atarted 
and operated normally. However, it had been decided 
that, should a magnetron fan to atart on a 100$ baaia, 
the million would be cancelled if no proof eEI.ted 
that the caule waa external to the ma,netron. 

f\cure 8. DB-47 Taking 011 wUh Rucal W ••lle 
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C;AM No. 80 .... oaU.lactorlly launcl>ed 
on Ii June US? The servo, guidance, and polter 
plant sy.tema operated aaU.ractorUy until approx­
Imately X+IB .O .econds when the range c..Jetyofficer 
actuated !he deetMlct .y.lI> m. Upon noUne the 101. 
of S ..band tracking, the r&na:t safety oUtcer initiated 
the S~brand and L- band dutruct signal • . 

1. GRAVITY BOMB LAUNCIDNGS 

a . Gravity Bomb Teat Vehicle (GBTV) No. 0102 

Scheduled launCl1 of GBTV No. 0102 on 1 
April 1857 was cancelled prior to take-ott becaule of 
foul weather . The a.ttempted launch on 3 April .... 
cancelled In IUCht bec._ of cloud coverace re­
ported by the A_nla lta11011l. No.0102wulaunched 
lucceaafuUy on 5 Apr il and perfor mance wa. saUI­
factorlly. The impact point waa approlll:imately 0.18 
nautlcal mUtl to the eaat of the predicted impact 
point . 

A lequenee or. evenla for the drop telt of 
Gravity Bomb Te.t Vehicle No. 0102 I. pr..ented In 
Table V . 

TABLE V 

SEQUENCE OF EVENTS - GBTV l"o. 0102 

Time In Second. 

Take -011 (On4 h""ra MST) 

Launch (01102 hour. MST) 0 

Switch from Belly Antenr.a to NOle 
Antenna 0.8 

Left Aileron Ha.rd Over (to ca.uae 
CW roll) 1.1 

Right Aileron Hard OVer (to cau.e 
CW roll) 1.8 

LeU Aileron start. Orlillne 
Toward Neut rnl 15 .8 

18.0 Maximum Roll Rate Attained 

RiBht Aileron Start. Dr Utlnc 
Toward Neutral 37 .0 

SO.OImpact 

b. Gravity Bomb Teat Vehicle No. 0201 

Gravity Bomb Telt Vehicle No. 0201 n. 
Ia""ched o. 28 April 11157 and performance wu •• 
predicted. Impact " ....tlmated to be 0.14 nautical 
mlle. welt (roUl. the p redicted impact point . 

The lequence of event. (or the (light of 
GBTV No. 0201 I. preaented In Tabl. VI . 

TABLE VI 

SEQUENCE OF EVENTS ­

Take-Oil (OllS5 hour i MST) 

Launch (1121 houn MST) 

Switch Irom BelIy Antenna to 
Noae Antenna 

Elevators moved to 17 .2D down 

Both Aileron. Hard Over 

Elevaton moved to 15.2- down 

Elevaton moved to 20.5 D down 

Elevatora moved to 12.20 down 

Maximum Roll Rat. (3 .15 rpl) 

Maximum Speed (M.ch 1.033) 

Elevatora moyed to 10.0- down 

Impact 

GBTV No. 0201 

Time In $@cond. 

0 

O.De 

0 .2 

1.2 

2.1 

3.1 

15.3 

30.0 

41. 3 

411 .0 

SO .8 

c . Gravity Bomb Te.t Vehicle No. 0303 

Gravity Bomb No. 0303 "I launched on 13 
June laS? and perfor mance ... u predicted. Thl. 
vehicle ..... launched via the ,rowwi track method 
becauae the JlA-8 .y.tem In the DB-47 wu not 
functlonl", proper ly. I_ct _ •••tlmated to be 
0 .24 mil.. aou!h"••t 01 the predicted Impact point . 
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The Rascal Reliability Program encamp....... 
all pt.alel or weapon .y.lem development and man­
ufacture, and extends from initial ruearchanclde.lgn 
pMlfa through ope rational uae of the fini.hed pro­
duel. Coa.equenUy, many of the specific relia.bilIty 
cOMlderaUona and Improvement. realized durlnc 
thl. quarter Olppear In other appropriate .eeHon. of 
the report. Outlined here are aome reneral procram. 
of the rellabUlty effort, toceiher with dllcu..lona of 
reUabtUty activiUes and accompU.hment. that are 
not lnuenl to specifiC are.. 01 the weapon .,..tem 
covered aeparately in thi. publication. 

Detailed reUal>!ltty iDlormatlon may l>e found In 
the Sy.tem 112A Quarterly Reliability Report. Bell 
Aircraft Ho. 5&-888-114. for the period endl", 30 
May 1857. 

1. 	 RELlAffiLlTY ORGANIZATION 

The basic rellabiUty orpnlzallon I, .hown in 
Figure 7. This organization WaJ eatablt.hed. In 
October 1955 and modified .. a Tt l.ult of the new 
divl.ional reorlanlzaUon wltbln BelJ Aircraft. The 
Director of Rellablllty directs and coordinate. re­
UabiUty efforts within the four operatlnl Divt.ion • . 
The Raacal Reliability Bc».rd under the Chalrman.hip 
of the Director of Reliability, 1. compo.ed of repre ­
sentative. from Eftlineerlng, MaIlU1acturlnc, Quality, 
and Markell", of the Guided MI.al1 ..Dlvl.lon, at ..ell 
aa representatlvel from the Avionicl, Reaearch, and 
Rocket DIYlllons. The Board plan., coordinate., and: 
direct. a high level of eUort on Syltem lllA reli ­
ability. 

An operational ,rOl;p, the Reliability Control 
Section, SUpportl the Director of Reliability and the 
Raacal Rella~lllly Board. 7be funcllont performed by 
the Rellilblllty Control Section Include: 

(I) 	 Collectl·Jn and proc...11I4f of !>a.lc rella­
blJlty data on succelHI and f.nurel. 

(2) 	 Tran.mlllal 01 Information on reliability 
problem areu to the or,anlutloM re­
span.lble for taklnc correcUve acUon. 

(3) 	 Tran.mlttal of Informallon to manqement 
concernlnc corrective acUon to enalre 
"elost"' the loop." 

(4) 	 Tranllmtttal of tnformaUon to m.anacement 
to permit an evaluation of the 8U.cceu of 
enUre reUability PT'OlrabJ. 

'-	 Report No. 56-881-021-4' 

2. 	 DATA COLLECTING AND PROCESSING SYS­
TEM 

The reliability data coliecUon system Uled on the 
Rascal prDlram hal been fuUy described In Bell 
Aircraft Report 5&-988-071. Revl.lon A. <!aled I 
April li57. Thil sYltem collectl lucceas Information 
(operating time) .nd failure Information (dl.crepan­
des) to provide the raw data \ 'hleb are pracelaed 
and analyzed to determine the degree of accompUsh­
ment In Improvln&' product reliability. Elt",) reported 
discrepancy I. summarized by recording on punched 
card. Ii pieces 0; Information pertinent to the In­
dividual dlacrepancy. [)urine the palt III month., 
over 20,000 reliabUity report_ have been recorded In 
this form, indudl", reports 'ubmltted aa information 
only. Conllnued analy.l. of thote clata ha. attained 
the objective of dlrecUnc corrective action on re­
Uabllity problem. which, when solved, wlll produce the 
ma.xiJDum Increa.e in over-aU Syltem lilA re­
liability. 

3. 	 CORRECTIVE ACTION CONTROLS 

a. 	 Idea-for-Improvement Syltem 

In addition to reporting dlacrepancle., the 
Equipment DI.crepancy Report 1. ueed to convey .ug­
seaUons or ldeila for Improvement from the telUng 
agencle. to the dellen ..enclea. Control t. main­
tained by the ReliabUlty Control Section to enaure that 
each Idea .ubmitted receive. adequate con.lderation 
and that the orilinator I. told of what final actlon I. 
taken on the lugstlHon. 

Monthly reports to management indicate the 
atatua of !hll ".u'leation Iy.tem" with re.pecl to 
action taken to eifed Improvement. Durlnc the past 
17 monthl, 755 au"e.UOftJ were written and dls­
pOlltlon. ..... effected a. follows: 

SUCle.tlona Incorporated In Equipment 5i% 

COft.IIldered. for Future Incorporation 511 

SUcce.llont Hot Incorporated 

Dltpotillon Hot Yet Ellec!ed 

Flfty-.ilI: percent 01 the au"e.U(AA1 were 
concerned with ,round ..pport and te.t equipment. 
The IdR-Cor-lmprovement 'Yltem, throulh e%ten.lve 
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VICE PRESIDENT AND GENERAL MANAG:J 
WEAPON SYSTEMS DIVISION 

01 RECTOR OF RELIABILITY 
1--

RELIABILITY CONSULTANT 
WEAPON SYSTEMS DIVISION (RESEARCH DIVISION I 

IRELIABILITY CONTROL SECTION RASCAL RELIABILITY BOARD ADVANCED RELIABILITY 
(0.[..,1' 10 "" ) I .OLICIf.S \ ANALYSIS 

lallU.•,. ' 

TEST MON ITORING 

PLAN COLLECTION OF RELIABILITY DATA ON EACH TEST 
PROGRAM AHO ENSURE THAT AEPonTINO OF REOUIRED 
DATA IS COMPLETE. ACCURATE. AND flAPID. 

DISCREPANCY ANALYS IS 

COORDINATE INVESTIGATION OF DISCREPANCIES,REPORT 
STATUS OF COARECTtV[ ACTION TAK!N,AND OETI5:RMINE 
DEGREE OF RELIABILITY IMPROVEMENT TO ENSURE 

·CLOSING OF THE LOOP~ 

RELIABILITY ANALYSIS 
PERFORM DETAILED ANALYSIS OF RELIABILlTV PROB-
LEMS ANO RELIABILITY PROGRESS. 

DATA PROCESSING 

ACCUMULATE AND PROCESS RELIABILITY DATA . 
COMPILE PROCESSED DATA FOR ANALYSIS . 

EDUCATION 

EVALUATE EDUCATIOHAL IIETHODS AND PROCEDURIS 
FOR INCREASED RELIAetLITV EFFECTIVENESS. 
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practical u.e, baa teen fully proven a. an efficient 
method of coUectlngand controllinl: idea.. (or Improve­
ment 01. the Ra.cal weapon .y.tem. 

The Iuncllo"" lorm.rly performed by the 
Component Parta Committee, the Component Parte 
Evaluation Team, and the Replacement Hard..:e 
Commltt.. are being performed by the lnellvldwol 
divi.lons within the Weapon System Dlvi.lon. 

b. DATR Syst.m 

Discrepancy Analysis Team Reports 
(DATR'a) are publ1.bed on dllcrepa.nc1ea that require 
correctlve action to eHeel reUabUlly improvement. 
The RellabiUty Control Secllon maintain. controlon 
those DATR'. on which correctlve acUon hal not been 
eHeeted. 

Reports 10 _.m.nt Indicat. the .tatua 
or corrective action taken by reapon81ble &geRcie. and 
allO provtde INrveillance on cloaed actlon to eRlNre 
that the required improvement hal been obtained and 
i, maintaIned. Durlnc thepa.t 1'7 month., 858 DATR'. 
were ortglnated; 14$ came from HADe and the re­
mainder from other te.t .reu. 

Aa of 31 May 1is', 45problema, Inve.Ugated 
by DIKrepancy Analy.is TeiilDl., require completion 
01 corrective acUon. 

c. Evaulatlon of Failed Part. 

Ourinc thl. quarter, the Electronic Stan­
dard. Group r.celved 28e failed part. lor evaluation 
froC! the teat areal of Bell Alrcr.dt. Vacuum tubes 
accounted tor 139 of the 2" parts evaluated. 

In ackUUon to the 2G8 faUedpart.evaluated, 
22 component-part type. w.r. quallflcatlon-Ieoted. 
Ten of !hue type, did not meet the apeclflcaUona 
satl8factorlly. 

d. JnapecUon Procedures 

To provide lncreued emphalll on the 
detection of Cf.lallty-typ. dlscrepancle. clurlnc the 
factory telttng phale of a mi ..ne, the in.apectlonpro­
cedure hal been modified to permit the InltJaUon of 
a .1",le dOC!l",er.t (Form 11-135) for each cIi.o­
crepancy found at HADe. Copte. of thl. form are 
then placed In the lnapectlon record., where required, 
for each ml..Ue bell'll teated. This reviaed .,..tem 
I. elq)OCted 10 ..01111 In IDO...//lel.nt lnIpectlon and 
a corre...~:IID1 reduction ;11 the fr~ncy of re­
petltly. quality-type dl.crepancl.. In the Ileld. 

R.port No. 5e-181-021-41 

e, 'ren Most CrItical Mi••Ue Component. 

A bleb level 01 correctlve-Ictlon .Hort 
baa be.n dlrocted on th. 10 mo.t crltlcil ml••lIe 
componen.ts to produce the most beneficial relta­
billt)' relJult ·J In the lhorte.t po••ible time, One 
important r ,.-;sult of aecompUabinc .lpiflcant cor­
rective 2Ction on tbelle 10 component. will be to 
reduce the actual te.t time required for each m.l.­
sUe. Tbe crttlul component. In order of priority 
are: 

(1) Command Unit 

(2) Recelv.r-T......mltter Unit (Radar Set) 

(3) synchronizer (Radar Set) 

(4) Relay Trazuomltt.r 

(5) Servo Power SU:>ply 

(0) Modulator (Radar Set) 

(7) Search Anlenna (Ratbr Set) 

(8) Servo ".Ive. 

(9) Volt". R....lator 

(10) Beacon. (S-Banel and L-BaDd) 

Rellablllty problem. have been del1&nated 
through direct UN of all IBM-procea8ed rellabillty 
data on .ach 01 the compon.nt.. Tbl. mothocl 0/ 
diacrepancy blltory compilation hal prol'ed the mo.t 
rapid and .1I.ctlv. yot tried. FoUowlnc Id.nlUlcation 
of me nature and extent of each problem, addltlonal 
technical debt.. on the caUH of fallure and .tatu. of 
correctlYe action are provided from reUabUtty rec­
ord., The renlUnc document Oft each problem t. 
uRd by perlOna dlrecUnc the correcUve--actlon effort 
on each of '.be 10 component.. 

Of the 2675 dlo;:repancle. recorded on \lie 
aforementioned. 10 component. at aU level.. of te.t 
and durl", a 15-month period, approxtmatoly 730 
r.pr...nt 03 lnellvldwol problom.. Thl. 1I1uotrata. 
the repeUUve nature of the problem. encountered 
wItt. these component. , 

I. Llmlted-LU. Compon.nt. anti Part. 

Revlaed prevenU,.e malntenanc~ l'equ' ''e­
ments for MI.IUee Noa, 88 throuctl 80,83, t4,", .nd. 
.u.blequent In the factory te.tll" phaae have been 
publlahed in BeU Aircraft Report 50-IIt-181. In 
general, the reTlllon. to the iMpeclloD. requirement. 
replacement .chedule for limited-life componentl 
repreunt a decreue In the frequency 0( required. 
malnteoance for certaln component. and the eUmln­

21 

.... ... . ~ :~ .~.: 

- _.-. . ..... -­

http:Compon.nt
http:compon.nt
http:componen.ts
http:Alrcr.dt
http:Analy.is


7 I 
BElV~,,,,,,,,,,, 

aUon 01 other component. from the report where thue 
componenta are no loncer uled. All revision. are pre­
dicated on the re..lto of teotl", _ned on GAM' a 
Noo. 75 lbrooch 85. 

4. 	 FACTORY MISSILE TES11NG 

Data have been INmmarlzed on five mia,Uea 
(GAM'. Noa. 87, 88, 89, 93, and 94) which recently 
completed factory telUng. A total of 8G compo,itt 
.yatem teata were conducted or attempted 01'1 theae 
mi..Ue.; 49 of theae teat. were 100"1 .lUcceallful 
and 40 were unaucceaarul with rupeet to rellablUty­
type t.Uurea on tactlcal , beacon, &lid telemeterine 
equipment In the mi••lIes. 

The 55% lucee•• of thea. compollte testa 1. 
well OYer the ractory goal of .{O% and repr~aent. a 
significant improvement over the 27% INtell.·•• ob­
aerved for Mi.,Ues Hoe. 75 through 85. Corupo.ite 
teat.. that were incomplete Or invalid bec..i.:uae of 
(allure of teat eqUipment or tuter error. Bre not 
included in this aummary. 

5. 	 UFE TESTS, TESTS TO FAILURE. A/olD RE­
ABILITY EVALUATION TESTS 

a . 	 serVO/ GAM Auxtllary/iRCS Component LU. 
Test Procram 

Aa of 31 May 1857, the component. betne 
Ilfe-t••ted In lbe airframe fo GAM-8lA No. 72 have 
acquired 1084 houre on master power and servo . 
B-plu8 a.ndbave been INbJected to 100 system teata. 
oe the 125 Equipment Di8crepancy Report. (EDR'.) 
wrUten on this ml••Ue, 28 Ult di8crepanclee before 
teat cyellne bepn. Of the remainl", Ge EDR' a. 43 
discrepancies were cl.U8Uted a. rel1ablUty-type fall ­
ure as followa : 32 part falluree, 10 adjustments, and. 
1 problem whoee caule hae not yet been determined. 
Fourteen of the part taUure. were the result of faully 
valve. and actuator. of which (lve occurred on the 
relay antenna actuator. 

The obaerved reUabllity of aU components 
te.ted I. comparable to the present loa18 .a ev­
Idenced by lbe 10110.1", tabulation: 

Observed. 
Component Reliability P reaent Goal 

Servo i5.8% 

GAM Auxiliary 1Ie.8% 

CAM Non.manatl", 
Gutdance (lRCS) 

b. 	 MtuUe LII. Te• •'_..... 

Tbe Raocal RoUability Board baa deter­
mined that the larger numbera of comPQllte aYltem 
t.oto bel", conducted on production mloollea are ou/­
flctent cau.. tor eancelattao. of the fint SO telta 
preylouoly ocheduled for G.Ul-83A No. Be. The 
production t.aUne reaulta, accumulated. (!'Om a lJ.fler 
number 011111..".1, areprovidlnc far moreatplflcant 
data 00 the c_blUtleo 0( the GAM-83A _apon 
oJ.tem than could be provided by 80 teotoo on a 
olnele mlo.lIe. 

The need for conductl", 10 ,round ftrl",o 
(compo.lte .,.tem tel" with propulatOb. aylJtem 
operallnl) on GAM No. 88 10 WIder aNdy by the 
Raocal ReUab1ll1y IIoard. 

Additional analyol. of the Ille t••tI", re..U. 
of GAM-53A No. 78 showo that while the equipment 
fallur. rate per hQllr wao not olpllicIlDtly docraded 
under lbe Impooed Vibration condltlona, with lbe 
power plant operaUna, and under cold...temperature 
conditiona, the abUtty to run Mlc.cellful COmpoltle 
.yatem telta ......,raded. Thla trend II demon­
otraled by lbe followtnc tabl. : 

Suceeillful Unaucce..tul InvaUd 
Teotoo Testa Teata 

51 Compo.lte 34 12 

System Telt Pha... 

(lnclucUnc one ref­

el'ence com~lte, 


Ie•• vibration, Ie•• 

power plant) 


Vibration Telt Phal. 5 o 
(Includioc one refer­
ence compolUe with­
out vibration) 

Propuilion Teat 1 14 
Pha.. (Includlne 
flve reference 
compoalt.a at 
cold temperatures 
without the rocI<et 
enctn. ope..tlne) 

A ..cceoml teat I. defined .. ""e durl", 
which no reUabUlty-tJpe fallurel occur ext tacticrJ , 
beacoo. or telemeterinc eqylpment on a ml••Ue. 

c. 	 Blower Motor. 

Twenty Weotem Gear (F2-S type) blower 
motor. ba"e been 8UbJeeted to a telt-to-faUure 
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- ] P.......... TbJa teot canoloted of opentlJlc U>e 
motor. at U5'C untll each had falled twice. At r •• 
cO!1elu.ton of teatirll, 77~ bours hadbeenaccvmulated. 

In addltl"" to d~termlnl", motor bearl"l 
ute characteri.tlcs, an evaluation of the eHeel of 
du.8t-capplnc one of the two be.rines OIl each motor 
.u conducted. Four of the 20 motoTS tested Uled 
theM cap. which contain a lubricant. Two of the 
four capped molars failed durl"l the t.ot. Only 
on. of the fallure. was due to bearl", burnout and 
thl. fallur. was of the uncapped bearl", at approxi­
mately 750 houro. The capped hearl"l .... found 
to he In perf.ct condition. Sev'n of the uncapped 
motors failed once becauae 0( bearl", contamination 
and wear and were reworked. Four 01 theM lIeven 
failed apln .,hen the rotor beJan to bind on the 
stator. Chemical and metallurgical annly.,. are 
hel", conducted on the failed bearl",o to determine 
the edent of contamination, the characterlsUc. of 
lubricant relldue, and the eUeel of wear ilt hilh 
tflDperature on the bearine material. 

Five Eulern Air Device and live Air 
Marine blower motors have been obtained for eval­
uatJon a. poatble replacement. for the F2-S blower 
motor. 

d. 	 Flllht Control and IRCS Envlronm.ntal 
Re-EvaluaUon Procram 

One hundred and ninety addlUc.al en­
vironmental te.tl were performed on electronic COID­
ponent. of the IlIlht CO'Dtrol and inertial rance-com­
putinc .yatem. durinc thia quarter . Each compo­
nent baa completed three cyclel of environment 
te.Unc at condUloal .. outlIned tn the Syltem 112A 
Quarterly Reliability Report, No. 58-tli-lot, daled 
28 F.b.....ry U5e, pluo an addlUonal cycl. 01 teota 
at lntenalfied environmental atrell . Twenty-one 
hydraulic UD!ta hu. completed teall", . 

e. 	 Environmental Data..Colleclu. ProlTam 

Bell Alrcrafl Reporto 58-i84-038 and 5e­
gS4-037 were Jawed thll quarter to preHnt the 
temperature and vibration data record~d cturlnc the 
(round teat, apllY< flIpt, and fr.e fllaht of GAM­
elA No. 4110. R.cordlnr and &11&1,010 of addillonal 
data wlll contlnu •. 

T.mperature :uw\ vlbrallon data analJ.ed 
dur1nc thi. quarter u:... been within the p""loully 
obeened enl'ironmeatal nlve•. 

• 
Analyolo 0( the Tlbnllon dataol>talneclfrom 

the final flIpt 0( MlooU. No. 4511 rnealod thai 

• 	 .. -_. 

TlbnUono of hlah.r ord.r of _Itude than _ 
previoully upericnced occurred thf'OUlhout the ml.­
IUe lrom approximately the time of 10•• of hydra'lUc 
prelwre until impact. Certain major .,.tem. (for 
...mpl., the propulalon oyot.m and .manall", guid­
ance) ContiDUed to operate for ~me time In the pres­
ence 01 the.. vlbraUoNiJ. 

f. 	 Servo Amplifier Te... by Federal Tele­
communications Laboratory 

One sample of .ach of the fo11owl", type. 
of aroplUl.ro wu naluallO:l-I.oted at the Fed.n! 
Telecommunication. Laboratorlea: 

Type of Amplifier No. of T.ota 
T.oted Conducted 

(I) Roll (I fallur.) 	 S80 

(2) Relay Anttnna Pitch StabiliuUon. 1301 

(3) Yaw 	 271 

(4) Pitch 	 28t 
(5) V.rtlcal Gyro Erection 	 384 

(0) stabl. P iaUorm 	 384 

The duraUon. 01 each teat "," uapproxtmately 
15 minute.. One faUure wu reported in approxi­
mately 875 houro of ampllfl.r operallon. From a 
reliability .tancipolDt, the oper.tlne time and the num­
~r of aampl.1 teated are not aufflctent to verlly the 
decree of Impro.ement re8UIUnc !rom the Improved. 
packa(lnc and the u.. of Improved parlo. Althouch 
te.ted UDder Ie.. Hvere en.lronment., the amplifier. 
of the.. typeo In Noo. 75 andau_quoal mlo.U•• bave 
uperlenced approa:hnately one fallure per 4500 hour. 
of amplifier operation durin« ml••tle ground te.Unc. 

e. RELIABILITY EOUCAnONAL PROGRAM 
-~~ ; 

Pha.. m of the ReUibllIty EducaUon Procnm 
10 belne prepo;red. Thlo phaoe 10 dl....,cted at all 
aopecte 0( the reliability problem on a departm.ntal 
level. Department. "Ithln Bell Aircraft enpc:~ In 
baal work !w:.e aeleded a quallIied peraon. to 
dev.lop ~ preMntatlon j>O:utl", out th. major prob­
lem. within the department. Photocraphlc .Ude. 
are 	heine made to llI"otrate and to .mphaolze the 
nature of the probl.1Il1 encountered. Item. bel. 
partlcularl, emphasized durl,. Pha.. m Include 
traaoportatlon, packqtnc, handlinlf, and atonc. 0( 

ma1ertala and IInlobed producto. 

The Quality Oepo;rtment of the Avionic. Olv­
talOll hoo lllatituted a procnm to make funcUonal 
t••t pereomel cOllltantly aware of what 1ncreuect 
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D. GAM -83A MI••II. 

f. alrf'ra",. 

A. STUDY PROGRAMS 

1. Low-Vilcoelty Hydraulic Fluid Innltip­
tlon. 

Lvaluatlon te.t. of OOw Corning XF 4270 
low-vtlcoaity hydraulic fluid were completed dur1nc 
this quarter and reports are beine written. 

2. SlmpUflcation of the Electrical Syltem 

EvaluaUon of U!e new alternator deillned 
by the Electric Corporation h. !.waltlnc delivery of the 
flrlt prototype from the vendor. 

B. WEIGHT CONTROL 

Weight and balance dala bave bee. obtained on 
GAM-83A'. 88.88. 80. 8S. 84. ancI 87. The actual dala 
,.,ere In good 03r••menl .1111 tho predlcled .elShl and 
balance estimates. No difficulUea were encountered. 

C . FLUTTER ANALYSIS 

Report No. 5I-iS4-033, "Summary of Flutter 
Studies of the GAM-e3A Rudder," has been 'Iaued. 
The report aummartzlng the flutter atudietl performed 
for the aft borizontal surface il being reviewed and 
wm 800n be ISlNed. 

Teat. conducted to determine experimentally 
the dynamic characteristici of the Raacalalrframf In 
tbe pitCh, roll, and yaw planes art complete. These 
dynamic characterllUcs were obtained by feeding a 
sinusoidal Input to the cODtrola and recordlnc the res­
ponse from leveral points on the airframe. SUed 
upon the results of the.e telt l , the .eno-coupl1.DC 
elIectl on the flutter 1~lIItJ of the ml••tIe are beinc 
examined and re-evaluated. 

Tbe program 0( meuurinc the free play 0( the 
control surfacel II continuing. Nine mllllllel with 
known .mOUAIa of free play have been flo.... AlthouJh 
In lOme cate. the free play ezceeded that allowed in 
Parasrapb A-17 of SpeclflcaUoo 88-847-011 . Dodelrl ­
menial effect. to the flutter .lability have been indi­
cated in any talt. A .-eriel of ten mtlallel are be1nc 
meuured uILnc a reviaed procedure that lncreue. 
the reliabUlty of the meawrementa. 

A. SPECInc PRODUCT IMPROVEJoIENT 

I . Rockel Encino. 

In the courle of developlnt a rocket enalne 
suitable for qualification teltlne and lublequent pro­
duction, .everal enclr.!' de.lenl were telted and ap­
proved. Th. XLR-67-BA-l and the YLR-67-BA-5 
deli::n8, approved for Ule during the Initial phllilel of 
the Rucal fUlht tnt program, were used In "taIUe. 
0104 Ihrouch S1MI4. The YLR-87-BA-8 ....lne.lUper­
aedt", the former model., ba. completed the Pre­
liminary FIict>1 RoUng Te.1 and the leot r.porla have 
been approved by lIIe WSPO. The -8 engln. la employ­
ed 01\ all fllght teat miasUel Including those for the 
E'ST procrom. 

Qualification le.11ng of the YLR-67 -BA-11 
rocket eDitne wal terminated duri", thta quarter by 
USAF directiVe. A Prollmlnary FIiChl Ratlnc Te.t 
PrOlram "&8 approved for lIIe LR-87-BA-8 engine 
ullllzing Inhlblled red fuming nitric acid. 

Ellhl YLR-67-BA-8 rockel ensl.....ere 
accepted after thirteen rwta. One encine, aerial No. 
29, .... re-acceptance-tested beeauae of dama::eaiter 
deUvery. The major probleml encountered were with 
the aequence vaJve, the psket between the turbine 
manifold and manifold aupport, the pa lenerator 
transition duct patet, a..t leallace paat the turbine 
maotfold mounttnc bolta. No lirea occurred between 
the eKhault duct to manlJold leal Iince the new, 
hleher temperature, lealine compound hal bftn In Ulle . 

2. Thrult Chambe:- Aleembllel 

• . Tubular Th",.t Chamber. 

Duril'll thh!C('olarter, 11 thJ"\lstchambera 
were aceeplance-telted for uae on YLR-e'J'-8A-i 
rocket e",lnel. One chamber wal rejected bee.ule 
of low performance. 

The cturablUty InveaUpUon of the calt 
aluminum tubular OIru.lt chamber baa been terminated. 
At till. point. DO definite au.. of the burnoul of tube. 
at the throat bal been uncovered. One chamber wa. 
fired In wbleb, the cooll.!lt J)!:-sacea were fh:lhed with 
Veraene rtaaent after each run. A total 0( uee 
aeconda 0{ operatlnc time ft...Halned before the 
performance dropped belo.. opeclfication. No.llI"lfl-
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cant impronment was noted. An improved reactnt 
believed to be more .~ltable for .talnle•• ateel hal 
been ordered for further testing. 

A thrult chamber cast by the perma­
nent mold method was evaluated and found to be 
uU.factory. Henceforth, all production thruatcham­
ber. will be castby this method which yields a sounder 
cutin, and conllderably reduces the machining re­
quired . This proce81 Is alllO preferable to the aand­
cuUne: method In that no throat Ihrinkace occurs, 
making throat area. of 5.0 8qU1.re inches more eully 
attaInable. 

An exploratory procram to determine 
the -55 · F capability of the tubular, ca.t aluminum 
throat ~umber was conducted. The teat rewltllndl­
cated that the preaent producUon configuration would 
operate laUlfactorlly at thl. temperature when ualng 
IRFNA. Sltlht Inatability was noted. on several of the 
runa; however, this was traced to a particular pro­
pellant valve. This valve ia being examined to deter­
mine the cause of the dillcrepancy . 

b. DrUled Aluminum Thruat Chambers 

Development work on the drilled alu­
minum thrust chamber was concluded and a flnal 
report waa lubmitted. Thil procram objective was 
conIidered laU.fied and a prototype thn,st chamber 
confllUration was recommended for po.aible replace­
ment of the cut aluminum tubular thNlt chamber. 
The confisuratlon conalsta of a atandard production 
stainlesl steel Injeelor boiled Into drilled alumlnWD 
thru3t chamber in which the chamber l ection i. ceated 
with O.OO4-1nch chr\lme-nlckel-boundtuncatencarbI4e 
and. the nozzle la coated with O.OO3-1nch thick aiumlilte 
hardkote. The use of a GO-hole drlll pattern nozzle 
i"'tead of the 38-hole drill pattern nozzle with bellcal 
lnserta i. optional. For production quantitlea wUI­
clent to warrant the drilling toolin&' required for the 
eO-hole configuration. :L red:.:ctloc.ln coat wculd result . 
The princlpal advantac:el of thi. as.embly over the 
CUrrent production eonflguraUon are: 

(I) Incnue In IN!lVlc~ life 100% 
(2) Reduction In field loo'{, 

maintenance 

(3) Redu.cUon In ule of 5O'{, 
atratellc material 

(4) Reduction In .ellht 38'{, 

(5) Increale in perforlD&nce 1% 

(5) Reduction in coat on a 10'{, 
moderate production Icale. 

Two additional thnaat chamberl with tuncaten-carbide­
coated chamber lecHon. were flre-teated to compare 

the d"rabUtty o! the c""tlne uli", cobalt .. a bInder 
wIth that employl", chrome nickel .. a Dlnder. To 
reinforce the area 01 greatent wear J the throat chamber 
with the cobalt binder wal coatd with a thicknela of 
0 .008 inch. tn the cenler third of the chamber and 0.004 
lnth on the remalntna: area. Tbeoxldizer regenerative 
coolant paaaacea were penetrated after 1220 aeconds 
of firlDi Hme. Pa.trun e.za.minatiQn of thia chamber 
Indicated slight .palling In the arel of greatest coattng 
thtcknell. Thla nl probably due to the poorer reltl­
wce of a heavy coatlnC to thermal ahoek. The 
chamber employl.nc: tile chrome nickel binder COM­

pleted t..elve 180-pound runl Indudl", one with pro­
pellant. at eS oF. In the teltll\l completed to date , 
the chrome-nickel-bound tunc_ten carbide with a uni­
form lhlcknelll of 0.004 Inch baa _hown auperior 
durabtUty. 

c. Injectors 

DurabUity teat. were made on a tunc­
aten-carblde-coated. thrust chamber and. evaluation 
t.atl were made on a modified connguraUon of the 
"doublet" inJector. 

The durability teall On the tungsten 
carbide chamber were conducted with a .tandard pro­
duction, stalnleaa IIteel, '72 · lmplnging-palr injector. 
SaUafactory duration was achieved with this thrua:t 
cham!ler/ injector combination. Owlnc: to the avaH­
abUlIy ard the production llatua 01 thl. injector. 
further development work on Injectorl forule with the 
drilled aluminum chamber wu terminated. Further 
detat.. on the thrult chamber may be found Ln the 
driUed aluminum thrust ch:Lmber aection of thil report. 

Development teata prior to the prOlram 
termination included the evaluation of a modified 
"doublet" injector. The ufree" oxidizer orifice. In the 
tMer oxidizer row were welded cloled to reduce the 
mixture ratio in the central injection pattern.. The 
modiflcatlon r~8Ulted In a 3% lncreaM inperformance 
(5100 It/..e c~racterilUc ..hau.t velocIty) and a 
nearly conatant combustion effiCiency over the re­
quired temperature range. No increap In chamber or 
injector erollon ... noted after fuU-duraUon opera­
Uon; however ,one In.tance of bucklln&: of the thrult 
chamber occurre<! which wa. attrIbute<! to a hllb 
ch.J.mber beat flux In. the central and nozzle porUOl\.I 
of the chamber. The t!:8ta indicated that with a min­
imum of development an LnJector could be made to 
operate with the "hardkote" chamber. However, 
the ..Ualactory operaUon of the tuncaten carbide 
c..te<! thnoat c~mber dId not JuaUlylurther e_rdl­
ture to obtain a completely aaUalactory unit . 
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3. Turbine Pump Alsemblies 

a. Turbine Pumps 

During this quarter, 27 runl were made 
In acceptance teating nine turblne pumps for YLR-67­
BA-i rocket e",lnes. 

A total of 25 runs were made with 
turbine pump as..mbly (66-474-200-1) Nos. G-1 
(Quallflcallon Test Pump No. ll, G-3 (Q\!allllcallon 
Test Pump No.3), and GP-8T (Rr.S Pump NO.8). 
These pumps Incorporated the dual-flow (fuel and 
ondl%er melerinc) fl)'baJJ governor speed-control ~yl­
tem. AIIO, 26 ru.tl were made with turbine pump 
...embly (6;2-474-004-9) No• . 45, 48 (producllon), and 
P-ltA (Rr.O). The.epumpslncorporated the re",lator 
and power control valve r;peed-control .yatem. Four 
unita, G-l, G-3, No. 45 , and No. 48 were IlUbJected to 
standard acceptance teaUne ".tag lRFNA ae the osldi­
ler prope11a.nt. 

Nine Rad> J'W\I were made with turbine 
pump No. GP-8T to evaluate varioul type. of mantfold 
IUpport bolt leals. During the lerles of telu, no ,as 
leakale was evident, but poltrun pre.sure tests of the 
manllold indicated leakaie wu preaent. Attemptlns: to 
obtain a. better manifold Joint, turbine pump No. P-14A 
was built with the turbine manifold welded to it. 
IUpport. A. total run time of 65 minutes was accumu­
lated on this unit. There waa no evidence of ps leak­
age and manifold pralleUsm remained the .ame 
throuc:hout the Ie riea of teatl . 

b. Gae Generators 

During thla quarter . 42 runl were made 
In acceptance tesUng seven PI generators. Three p..a 
generator packagel were accepted for use. 

(1) Lil-e7-B.'-U Engine Ga. Gener­
ator 

Ae a result of the exploalon of a 
ps generator pac.ka.c:e, aerial No. 27 (..9 eDllne), 
dur~ the laat quarter, tests were conducted to deter­
mine a safe maUuncUon coodlUon for the -11 enctne. 
Th.e malfunction condition in which the propellant 
valve remalna open on a command. shutdown and the 
drain valve opened. can caule the -llieneratorto run 
:at a lean mlxture ratio since there I. no reculator 
do'W'Ntream of the propellant valve. Teat. weft made 
with the drain valve opened and cloatd before and alter 
:-cgul:.Ucr. to dete:-mlne the eUects on the pac.kqe. 
AI a modification to the packaae to eliminate any 
detrimental effect_, a check valve and vent port were 
incorporated Into the drain valve actuation line. Thia 
ar~ement allow. Ute drain valve to ltay cloaed when 
the propellant nlve cleMa. The drain '~'alve may then 
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be opened by I_enlng the cap o( Ibe vent part to 
remove the actuation preAllte of the valve. This 
modUlc.Uan provide. a "fall-we" condition Lf the pro­
pellant valve hangs open on a cOqlmand shutdown. 

The inveltlgatlon to determine the 
cauae of the ~lameouts experienced with laa,enerator 
packa&e No. GH-112 durine acceptance teeUn, at 
..33 11 F was continued. AI a portion of this teetlng, 
calibration of flowmeters with actual propellants at 
_33°F wu accomp!tshed to compare with ambient 
calibratione. This WOlI accomplished to determine it 
mixture ratio and diatribution may have been out of 
specUlcaUon values. These telt.indicated that errore 
up to _ro"'mately 6% could be obtained by usl", 
flOWmeter'S caUbrated at ambient conditione and used 
at·33 I1 F. 

Gal ,enerator pac1tace 0 8-104 
with galJ generator HGP-114 wae flre-telltedat -33 11 

F to evaluate the telt cell and typical hardware. This 
packaae performed .... Ullfactorlly at critical conclition' 
of low mixture ratio, low power, and hl,h water 
content in IRFNA. It.. second lenerator, No. HGP-134, 
wa. installed en the paebge for evaluation. Initial 
teata of thll generator ftamed out with run para­
meters exceedlnc the crItical low limite. A flow check 
of the generator indicated that It did not meet draw'", 
requirements. Theae telt. were discontinued when 
work on the -11 engine was terminated . 

Gas generator package No. GK-111 
with pa cenerator No. GHP-132 Was received for 
acceptance te.ting, but experienced flameout difficul­
ties at critical condltlona of low temperature, low 
mixture ratio, low power, and hi,h water cOntent. The 
reUOlUl for the flameoutl were not determined. owinc 
to the work Itappale on the -11 enctne. 

(2) YLR-67-BA-9 Engine Gas Goner­
ator 

The tesUng of the fourth trIal 
f1u.hlne and 1'...,1", procedure wllb Ibe .peclailltll", 
at the propellant valve oxidizer outlet .... cC"nUnued. 
Eight IlUccellful bench te.t. were made, but further 
teeth,,· wu dllcontinued owinc- to more ursent work. 

Three ,al cenerator package., 
NOl . 22, 29, and. 30, were reacceptance-telted saUI­
(actorUy with IRFNA. 

A teat p,-ocram was cor.ducted. to 
determine the nrq C2p&bllllle. of ..t.tlne hardware 
at the meet critical U_m!t ....of drawlnc; requirement. 
wben fired at -3' ·Y "With lRFNA contain1nc 3% water. 
It .... found th&t flameout. occur at total raUoa above 
O.Mi durh'l the bypaas power level start tranalent. 

. _. 
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Tc overcome this dU!lculty, a. prOi~iii.::'il ~._ ~iiit1ated 
to determine a ranee of fuel percentac:e distribution, 
by uUlizine hyc\ra:ine cartridge orlflcu, so as to 
prevent fL1.meouts and also not cause tgnlUon delay•. 
The.e testa were conducted with IRFNA containing 
2.9% :tl % water at critical condition. of low mixture 
raUo and low power with au generators Nos. HOP· 
120, HGP-125, and HGP-147. 

It ...as determined from the teat 
data that the hydrazlne cartrldce or111ce should be 
such aa t·:J give fuel primary distribution of 19<J, to 
21% and t:hat the over-all mlztur. ratio ltmltl ohould 
be .et at ~.6e to 0.17. 

With the new distribution Umita, 
additional rune were made saUlfactorlly with the fuel 
primary orlflc.d for 21% distribution and lRFNA con­
talnhlg approximately 3.2% water at an over-all mix­
ture raUo of 0.67 to ensure rellablr. operation at the 
new apecl:llcatlon values. 

4. Valves and Controls 

a. Fuel-Operated Sequence Valve 

A prototype R&D unit of the re<!tatgned 
sequence valve wblch Incorporated a teflonptaton ring 
with an eJ.pander, aa well as a dratn port of 1/ 4- Inch 
tubing hail .ucceesfully comv1eted 11 runl. Of these, 
. even ",el'e full-duration run•. The leakac'e meuured 
during thfl full-duraUon runa waa found tobe4 to 11 cc. 
Analy.l. 01 t••t data Indicated no .Ignillcant change In 
the starUre transtent or steady atate fuel flow to the 
gae gene,rator secondary with thl. aequence valve . 

Additional teata are planned to deter­
mine the mu:lmum possible leakace when the teflon 
pilton rill, la removed. Thilil ta to evaluate Ita effect 
on a turbine runlnanefforttodetermtne the mulmum 
posalble J.eakage condltlon that can be tolerated without 
detriment. to the allowable starting transient and tem­
perature. 

Durina: acceptance testlngthe regulator 
pack, ..bl,ch incorporated the aecond-.tace regulator of 
the ahort_ened Itroke configuration, humm1nc due to 
high frecluency oacUlations waa experienced dur1n& 
normal ClperaUon of lhlt regulator. Studies !lave been 
Initiated to alleviate this condition. 

b. R.gulator Pac!< A.8.mbly 

Boca••• 01 the critical ••naltlvtty 01 
the reguJator to demand requirements , extreme telt. 
have been Impoled on the regulator for evaluatioD. 
Of the varioul approac"el attempted, U1ie lolution to the 
problem waa founcl to be a ahorter stroke regulator. 

Accordlncly .evenl runa were made 
with the lal prel.urlzinc pack which Incorporated a 

- n.,).,.i Mi... 

.econd-etace reculator wttha ehortened poppet Itroke. 
The•• runo d.mor.otrated that the oxidizer and 1••1 
tank preiliurea remained atable. 

The peal< oulet proa..r. 01 the ..cond­
otag. regulator _a IlgnlflclIDtly reduced wbll~ pr••­
....rtl1ng the tanka with a ma;zlmum allowable ullac;e 
(a•• Figure 8). 
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.Fic".1l'e 9. Operational T:-:am:lent or Regulators 

c. Fuel and Oxldlz.r Rell.1 Valve 

Th. oprlng buctllne problem waa oolved 
by the rede.lgned 'prlne. Th. roll.lvalv•• hav. be.n 
..bj.cted to t.ata to .alablloh the cracltlng and r....t 
pressurel. Thele were found to be of a 75 psi, 
macnttude, relpectlvely. The flow capacity wa. mea­
I.red and proved t.c be 150 SCFM at 75 pSi,. 

Te.tine at malfunction conditiOMofthe 
lecond-atace recvlator eltablilhed the capacity as 
adequate ,Inee the maximum tank preslure obtained 
under these conditionl .... 80 Plil. 
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B. &"rUDY PROGRAMS 

1. Detonablllty 01 Fuming NlIric Acid/n-Hep­
lane/Nitrogen Milrture. 

Detonation 11mits ::lnd detonation ve locities 
01 FNA/n-heplano/N2 ,all mLxlurea have been deter­
mined at an initial pressure or 2.0 atmosphere., with 
50 mole percentage 01 nLlr",e. dllullon. Stable 
detonations were obtained, over the compoaitlon range 
(rom r = 3.S to r = 10.0. Theae result. are plotted In 
relation to the theoretical curvel in Figure 10. 
Ipition of theee mixtures ftS achieved with aboclt8 
trom the detonatton of equlmolar ~Ien/acetylene 
mixtures. 
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F iillre 10. Detonation Velocity Vi Mtxture Ratio tor 
FNA/n-Heptane/N2 Gas Mixtures 

DetonaUon velocities and detonable limits 
01 FNA/n-baptane/nllroge. gao milrtur .. at Po = 2.0 
atmoapherea have beendetermlnedfor FNA/n/heptane 
mixture raUoa of 5.0 aDelS.O. DetonaUona were sus­
lalned In FNA/n-heplane/Nz laa mllrturea ",Ith up to 
85 mole percentace of H2 at r = 5.0 and. up to 70 mole 
percentace of liZ at r = 8.0. In Figure 11, the ex­
perimental re8\llt. are plotted in relaUon to the theo­
retical C\lrve.. In Ficure 12, the lImUinc mole frac­
Uon of nitrogen experimentally found to prevent 
detonation In FNA/n-heptane/N2 gaa mlltture. at Initial 
prel.uft of 0.5, 1.0, and 2.0 atmoapherel are lhown. 
It 18 evident from the figure that even at 2.0 atmos­
pberes the UmlUnc nltf'Olen dilution appear. to have 
lenlled aU at 0.70 moie fraction. nltrotren. Thele 
nltrocen c1UuUon experlmenta are part 01 a procram 
to eltabUsh the inert au d.llutlon required to prevent 
FNA!n-heptano gaa mllrtur.. from dotonallng aa \he 
inlUal presaure ie tncreued toward Ralcal rocket 
cMlaber pruaure. 
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2. Bumer Studlu 

BurDIne velocity meawrementa on la.aeoua 
nitric acid and four hydrocarbon fuela have been 
completed at atmoapheric prUINre8 and. 2&O°F nom­
inal temperature. The maximum buminc velocltiea 
are liven In Table YD. 

!.Il ceMral appearance, the name. eupported 
by all the by<.Irocarbona allowed tho typical atop-type 
burnlnc a. re-i>orted In the lut qurterly report. In 
fuel-rich mlxlure. of toluene, how-eYer, there 1. a 
dlaUnct dWereDce frOID the other. In that the name 
stepa -.brlnk tOiether and. the flame become. brUUant 
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TABLE VII 

BURNING VELOCrry MEASUREMENTS 

OxidizeI' Fuel SU "'III/SOC) r = Of F loIole % Fuel 

WFNA 

WFNA 

VlFNA 

WFNA 

Propane 

Methyl Cyclopentano 

Toluene 

n-Heptane 

lOt 

92 

91 

87 

7.85 

5.85 

5.25 

8.20 

15 

11 

11.2 

9.2 

and •. pparently while hot. It 18 Impo••ible to resolve 
the Inner cone by SchUeren technlCjueB even with II. 

concentrated arc Ught because of the intense lipt 
enlined. It 1. believed that the radlal10n ta from flne 
Boot fo r med In the flame, and that the name ta much 
hott<f r; than the flames with other hydrocartxma. 

This brtlUant flame I. due to atmospheric 
oxygen, 1.5 it can be eliminated by lurrounding the 
flame with nitrogen, leavlne the inner cone which I, 
Tcddlah-orange aUll bur nine . 

3. Acid Storage 

A drum of Type m RFNA , modilledwiththe 
corroalon inhibitor ammonium heufluophollphate, hal 
completed ee\l'en months of fteld atorage . Theor1llnal 
and latest ualYleB are presented in Table VlD . 
T eating wUl continue . 

4. Propellant Analyses 

In the QuaUty Control Pr08ram for Rascal 
propellants, 6"17 samples of IFNA were completely 
analyzed. In addlUon, 18 JP- 4 aamples were analyzed 
and 40 hydromete r callbration6 were made. 

A BeckmanDU spectrophotometer, mcdUied 
(or uae in the near infrared by the SOUthern ReHarcb 
In.Utute. was evaluated aa a means of determintnc the 
N02 content of lRFNA. A special .ample holder was 

round necelSary, iiLnd a aaUafactory one was designed 
a.ncl built. The holder features a. atainle"e .teel body , 
a.apphlre windowa, and a 2.5-mm Ught path. A calib­
ration curve Wall constructed by taldnc readlnea for 
a aeries of acid sample. va utration values. The 
acIds varied In N02, H-p. HF, and HNOS cODtent so ilII 
to give a representative cuneo SubJequent cbeck of 
38 Incomlnc IAmples by titration va the inltrument 
Indicated acreement within :*0.4%. On thi. bael., the 
instrument 'I conaldered ready for uae for field teata 
of lRFNA. 

T"-..o umplea of IWFNA were adjusted to a 
.,ater content of 2.3% to 2.8%and ..bmltted for .peclal 
rocket engine firing.. An additional U .ample. of 
WFNA were analyzed tn aupport of combultlon re ­
FeOLrch flame atudiel . Abo, In !Upport of tbJs latter 
program, ZiOO cc of 8ita% RN03 were pre..recl . 
Finally, becau.e a steady ~emand for IUchacldaroe~, 
a vacuum st:lU of auitable ca.-city waa bullt and. 
checked. oot. 

Three drum. of IWFNA of varying ....ter 
content were pretared 10 INpport Of a performance v. 
acid compa.ttlon program. The final percentages of 
water content were 1.0, 2.4 and 3.8. 

QuaUty control of Rucal propeUanta at the 
squadron lnei wa. dl ...."'Uued durtns a conference at 

TABLEvm 


STORAGEABlLITY OF TYPE m RFNA 


Date % FNO:! % N~ %NF.PFe·NF.F 'l; H2O % Fe % AI 

11-15-56 a4.22 12.99 0.34 2.43 0.001 0.001 

6-18 ­ 57 85.12 12.71 0.34 1.83 0.003 0.001 
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WAJJC on 17 May 1957. P IaM formulated by Bell Air ­
craft and modl1led during this conference await Ilnal 
approval by lIIe WSPO. In support of plan. advanced, 
It .... brought out that storage te.t. coO<!!lcled al BeU 
Aircraft prove IRmA stable lor periods up 10 20 
montha. Analyses of IWFNA held in mJaalle.ln HADC 
for periods up to 30 days showed maximum rllea of 
O.l%ln N02 and Hz<> conlenl Tests performed In the 
propel12nts laboratory aet the denll!y 01 UDMH con­
t>.lnIng 1.0% waler at 0.787 at n · F; UDMH with this 
amount of water I. acceptable for use. Print.. of the 
ca r tridge. for holding UDMH were .-uppUed. To ex­
pedite matter., procedures for car rying out the 
quaUty control pl'ogram proposed have been written 
an.d wlll be arulable if required. Finally J an attem.pt 
1& being made to al"l'ange with W ADC for a propellanla 
l.:lboratory evaluation of the Inltrumenta proposed by 
WADC for qua.l1ty c.ontrol analyses at the squadron. 

5. Rocket Engine F1u8hlng ProcedureJ 

In BUpport of the rocket engine nUlh1n&pro­
cedurea program, three experiments were per formed 
with cbromic acid. Two experiments Involved the use 
of water aclciUled with 0.1% chromic acid, and the 
third involved the us. of chromic acid cryltals. 
Using the aqueous solution , It was .bawn that methy· 
lene chloride, when ~dded, l1inka to the bottom without 
reaction. 'Ibis affords a II1mple and sate way of re· 
monng chromic add 801uUOD. In a second experiment, 
an alumLnum bea.Iler wall rlnHd with chromic acid 
. 0 luUon and Illlo"ed to dry. The yellow film remain­
Ing on the beaker wa_ unaffected by aubaequent addi· 
tion of methyl alcohol. However, wben methyl alcobol 
waa added to chromic acid cry_tala, the alcohol bur.t 
into name. Therefor e, the -chromate fUm t. compa· 
Uble with the a lcohol; the acid crystals are not. 

C . MISCELLANEOUS 

The rate at which hydrometers are etcbed by ex­
posure to IFNA was determ1n.ted. After 228 minute. of 
exposure, the average cbang.e for four hydrometers 
wa. 0.0175 units. Since a change 010.0180 unit. II 
considered significant, a 3·hour eervice Ufe 1. anti· 
c l pated. Perlod1c cbecka arc made to guard apinlt 
use of unacceptable hydrometer•. 

The nitrogen tub<' bundle. In 10 mlllUe. 
were checked for water. An excessive amount of 
mol.hue was found In two mialUel and Ods v.la 
co rrected. 

f-..Uure. 01 Giannini gage. owing to sail 
formation were lnvelUpted. It wal found that the 
gag.. and auoclated line. that pick up acid during a 
rocket enctne I1rine wIll become conbmlnatecl with 

Repor t No. 56-981 - 021-49 
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aalt 11 the acid 1.8 allowed to act on the metal for HY· 

eral day. . To remedy the lituatlon, pge r emoval and 
clean· up by ltanckrd procedure. and a methqlene 
chloride nuah of the line. aU within 24 bourl lollowlng 
a rtrtng, were recommended. 

VI8Coelty determinationl aa a (unction of 
temperature were made for three hlrblne lubrlcanta. 
The relulta obtalned are ae followl: 

Temperature 1005 Oil 1010 Oil 8e08C 
· F CenUltokel CenUltokel Centistoke. 

178 U 3.5 6.0 
140 2.8 5.3 8.9 
100 4.6 10.9 18.5 
88 7.8 20.9 30.:: 
32 13.2 50.7 57.4 
14 23.0 100.8 111.0 
4 51.8 284.4 271.0 

-	 22 110.8 808.0 656.0 
40 315.0 2740.0 1835.0 
87 2390.0 45800.0 10500.0 

Viscosity and apecUlc gravity determtna. 
tions as a function of temperature were made for 
Arseco Solvent. The re.ulla obtained are aa fOllowa: 

Temperab.are Specific Gravlly VI.coslly 
F " TT· F/ 3S· Centistoke. 

74 0.7823 1.16 
32 0 .N88 I. BI 
14 0.8039 2 . 3~ 

- 4 0.8108 3.13 
- 22 0.8173 4.32 
-40 0 .8253 6.36 

Small amoonta o! Nordcoaeal/ Molycote and 
Molycote were added to lRYNA. No reacUon took place 
at room temperatu re, but at 180- F the matertall were 
Incompatible. Heat and nltrogen gal were evolved 
through a vtgol'QJB ruction. 

A batcb oflRrnA wal mod1fltd by .ddlt1on 
of wate r for low temperature I1re teat. . The analysis 
and freezing point of the Unal p roduct 1. given In the 
10110"'-",: 

%H1i03 %N0 2 %HF %TN %H20 F.P. 

82.89 13.78 0.5 0.04 2.81 - 77.S· F 

. ' 	 .L..... ­
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3. auldano••y.tern 

A. E MANATING GUIDANCE 

Tbe progrel. reported here Is for the m i.IHe 
equipment portlon of the emanatlnc I\Ildance Iy.tem. 
The .tatul of development on dlrector alrcraft &\Itd­
an« (AN/ APW-17 RadarCouu. - DlrocU",C.ntral) 
II reported tn section II, E, SUpport Aircraft. 

1. General 

Uaing a ml..Ue conflguraUon, an inve . ... 
tigation was conducted lnto the rea.aon for mixer 
cry.lal burnout In the radar and radio leta. Large 
IIllaaUe power Iwltchlnc tranalent. a.ppearlng on the 
crysb.l current monUorlnc leads were either elim­
lnated or greatly reduced by aciditlon o( fUter. In 
the radar aet and the ahortenlnc o( the D1onttor1nc 
leadl to the teat racta for both ay!tem.a. Crystal 
burnout haa aln·~e been practically eliminated. 

2. Radar Set 

An extensive procnm was conducted to 
improve the electrical and mechanical performance 
and r.lalblUty 01 the ••arch ant.nna. Red••11l" and 
evaluation of the antenna feed re8Ulted In an im­
proved preasur~ covei' which will maintain the re­
quired pressure dlUerenltal of 20 p.l at 1'70°F (or 
100 pre••ure cycle.. The volla&e ltandlng-wave 
ratio of the feed was reduced by removal of the glass 
window and rematchinc the irt.e. for open-ended 
waveguide. Requlremenll on side lobel andgatnwere 
moduted to be compaUble with the mechanical toler­
ance. . The exce ••l...e friction and resultina hy­
dnuUc pre.Yule drop wu reduced by incorporation 
of a felt wick washer soaked tn lubricant; backlash 
of the leart "1.. reduced; and. preloacUng the ma in 
bearing ass\..·ed meeUl\I lyncbroniz.aUon requlre~ 
menta. The cap healer ftl eUmlnated. and the 
revl.ed method of mounUnc the remainl", he.ten 
eUmln.l.ted failure•. 

The pre••urlzed cover for the feed, a 
3-In.ch bubble al it ,. now designed, Umlll the peak 
power owLnc to the pre.ence of corona above 70,000 
f ••t. To ellmlnat. thl. limitation • • t-Inch bl>bbl. 
I. 1>;>1", G • • eloped ..~Ich will be capabl. 01 handline 
lOO-kw power at 73,000 feet. Evaluation to date on 
thll design indicate_ that the requlrementl cube mel 
alld will be Incorporated Into the d••tcn .. 100II .. 
evaluaUon 11 completed. 

Tbe electrical aynchronlzer reU.bUlty hal 
been Improved by Incorporation of lumped Conltant 

32 

delay linel. Minor circuit changes to the automatic 
gain control ci rcuit , plus asauring the uae of a 
lta.ndard adjustment procedure, have relUlted ineUm­
ination of whal wa.a cOlUltder@d to be a drUt problem. 

3. Low..Power AnUjam Radar Set , 
Work on the low-power antijam radar let 

haa been discontinued In accordance with USAF 
directives. A termination report hu been prepared 
coverlng drawlnca, modele, apecUlcattona, and parte 
1nvenlorlel. 

4. Radio Set 

SUbcontract 2705 was nelotiated with RCA 
to conttnue development of the A-IOle relay magnet ron 
to improve Ufe and rellablUly . Work I. primarily 
directed at improvh'l the cathode design for greater 
.labillty and reduced .uac.ptlbillty to mexllne. and 
at redeatsnlnc the modulaUna: gun to eliminate current 
luJu,ge. To a.llevlate the short.ace of this tube , 
provlslona were made for eource in.pection, and 
modlflcatlon of teat procedures to permit use of 
eNm",y loada UId t••t tube. . Throuah additional 
(aciUUel provided at RCA, the number of tube. 
ahipped ha. been doubled. To increaae reUablllly of 
lbe radlo set , temperature-conductlna: tube sblelds 
were provided for all miniature tube. and an improved 
type of blewer was evaluated and Incorporated Into 
the design. 

B. W'NEMANATING GUIDANCE 

In.rtlal RaIII.-Computl", Sy.t.... (IReS) 

Directional control of the mlllJUe is mt.!ntdned 
by the autopilot keeping the miaille aligned. to a 
IYroacopic reference headlnc whicb II aet in a.t 
launcb. Altitude control 11 determined. by mean8 of a 
preasure-MMI", altimeter which direct. the ml ••Ue 
to climb unUI a preaet altttude la attained. Thil 
preaet alUtude 1. maintained thueafter unUI dive 
Initiation I. commanded by the IReS. 

'rbe IRes meaaurea range in a plane lancent 
to the nrth'• .urface at the inatant of la\ln.ch. An 
acceleromet£>l' c ounted on the .table platform. aenaea 
accelerationl In the .ame plane an4 alone the beadlnc 
01 the mlllUe '" thl. plane. Th. output I. doubl.­
Int.,rated and compared with the initial rance-to '" 
n-lue. thereby livtnc an lnatantaneou.a ruce"to-,o 
value. Thll outpvt lipalia compared with a preaet 
voltage correapond.1Dl with the delired dive initiation 

• I • 
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potnt In the dive angle computer. Upon colncidence, 
• dlve commmd I. given to the pltc~ autopilot and a 
81&na1 1. nnt to tum on the search radar in the nose 
01 the ml..lle. 

Accurate Information on range-to-go and ve­
locity from the director aircnll na....lgaUon .,.tem t. 
tran.mltted to the IRCS p"lor to launch. With thli 
information, the .table platform Ie leveled and the 
DeCeliJury mltlal conditions are In.erte<! Into the 
Inerttal .Yltem of the ml••U.. A lienal I, Mnt to 
uncaae the yaw gyro when the director aircraft 
attains the destred launch hea,cUnc. 

PreUmlMTJ eva}vaUon of an improved chopper 
has lndlcatao! ~t thl. unit i. aaUdaclory for Uft 

In the r2n1e and velocity computers. Further eval .. 
uatlon I. required lor adequately qualifying \hI. new 
chopper. 

The repactaced computerworkwa8dll!'cootlDued 
Otilni .oJ eoratnet terminiition. The prototype unit 
was operated I!JUcceIJllfully pr1.or to termination. 

BecauH 01 the low reltabUlty ofthe.d-cfllament 
n.pply procured from an outside vendor, BeU Air­
craft de.ll"ed and d.veloped • (Uam.nt aupply to be 
uled as a direct replacement. Several .eodor, have 
been uted to I.brlcate • lllament oupply .nth the 
ame cbaractertlUcl u the Bell dellp. Since all 
Ample. evaluated except the Bell ....It hue failed 
to qualify. Bell Alrcrafl .nil IlUPPly unlw lor all 
future mi..Uel. 

4 _ control .,..t."" 

A. FLIGHT CONTROL synEM 

nuring recent monthl, aevera) projectl have 
been dlllConUnued. Followtnc II the atatu. of the 
projectl at termination. 

Under the environmental re-evaluaUoaprogram 
01 the Rueal l1I&ht control .y.tem and the lnerllal 
ranee cODllNtlnl 'Yltem, 30 unill bad been ,tven 
four c(\mplete c),elel, 11 unit. have attaIned between 
three &Dd foul' cyclea, and 13 unit. bave completed 
Ie•• than three cycle•. 

No lormal report 00 the m.chanlcal coupllnc 
te.t or plaUorm Ienllnl ~.tem wUI be completed. 

Two mechanical hllprovementl: 011 u.e ..,lndrll'e 
.,.tem for the Harcb anteMa were a60pted to.' mproyc 

Report No. 5II-N1-021-41 
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.y.tem GpEratiOll. One 1. i.&'"l :iliPro'i'E~ lubrlca.i! to 
relieVe eace••lve rotational friction and the other ia 
an improved assembly procedur~ that controls bearine 
preload. 

Th. Phaoe I r.packqed .mp1l!.... built by 
Federal Telecommunicationa Laboratorle. have pu­
led qualification teltll~ .nth 10Dd reaulln. Thl. work 
efiort baa Ilnce been terminated. 

B. SERVO 

Degelopment work 011 the double-DOzzle , dry­
nrat-atase Nrvo valve. hal been termlnat~ . 

C. HYDRAULICS 

Tbe aeareb for an accumulator capable of 
cycllne: at _85°F without renlH", In exce.llve In­
ternal leatace hal failed to uncover a .aUafactory 
unit. It II anticlp.ted thai 1«1..lle No. 85 and lub­
aequent will iDcorporate he.ten (on the accumulator.) 
deal(pted to keep Ute O-rlnc at a temperature wh.ere 
11 doe. not 10M it. reaUience. Te.t. have .hown that 
luch an InotallaUon will prevent Internal leobie and 
over-pre8aurlzaUoD. of the hydrauJlc reaervolr. 

An lnvelUgaUon II belne: made of a 11mple, 
reliable method of detenlllninc the decree of oll 
contamination l!1 the field. If proven .aUafactory, 
It WOOJld ellmlnat. tho need lor Iabor.tory l.cUIU•• 
and trained ptrilOMel. 

5. _.rh.ad and ~u.ln • 
• y.t.", 

A. SYNOPSIS 

SUiftctent te.t planning t. Inclucled In the over­
all development program to enaure proper funcUonlnc 
~ to obtain ulUlDately a h1&b dqree of aCC\lncy 
and reliability lor the GAM-e3A w.rh.ad and Iw 
fuztrc .yatem. 

The ...rbead I. located I. the l!uc:.1 ml..U. 
In a cylindrical com.,.rtmenl betwH.· the lorward 
wlnc and the ""leII...r tank. The warhead IG 100taI­
led by llrat loading and .ttachtnc It to ••trucbJraI 
door, which lD. tum I. r&teed Into place and bolted 
10 the warhead com.,.rtmenl. 

B. WARHEAD 

The GAM-UA I. dellpod to .ccom_1e & 

28OO-pound ~laI warhnd. All .cce.. door &p­

.. ..--.­
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prOl.lmately 14 !Dche. aquare i. located at the top 
centerline of the airframe and providea acct.. for 
fuzing battery InstallaUon. Tho oUmlnallon 01 tho 
08-36 as an operational director aircraft lnaUC""ted 
the relocation of th1. door to the rl,bt-haDci ,tde of 
the alrframe to provide accelstbUUy when the mil­
aUe 1. loaded on a DB-4? director aircraft. Tb~ 
chanae t. c!fecUvle on No. 112 and aubllequent ml. ­
.Uu. 

Early In laS'J J an enctneering evaluaUon te.t 
was held at BaUn AFB by persoMel from the Air 
Force Special Weapons Center. The teat Involved a 
complete loadl", a.nd unloadlnC of the warhead ..Ith 
an ECrSf conflcuraUon ml.aUe utUlzinc operaUonal 
support eQ.ulpment and related technical pubUcatlona. 
AI a result of tht. evaluation, uven.l chance recom­
mendailona were made by AFSWC persoMel. To 
date, moat of these changea have been Incorporated 
in the mlulle. 

A fUght teat procram (or evaluation of the 
warhead, with .peelal InatnamenlaUon provided by 
Sandta Corporation. I. In procrea. at HADe. T..elve 
warhead evaluation fllghts are planned to obtaln. 
environmental and operaUonal data for the GAM­
43A warhead and fuzing system. Electrical nolle 
and interference telll w~re run on the first of theae 
warheada In.taUed In Ml..Ue 4881 and it ..as deter­
mined that no interference exl.teet between the ne.. 
warhead and the mi..Ue .,..tem.. Tbls mi••Ue wu 
aublequently ftrled and operation of the ....rhead ..... 
coneldefed auecusful by Sandil. Corpo!~UO!l . To 
date, ten more mi••Uea remain to be ftred a...arhead 
teat vehicle• . 

C. 	 FUZING 

The fuztng .y"tem arm. and. detonate. the "ar­
head. Detonation i8 tri"ereeS by a Urine baro.witch 
that can be preaet for operation at the Hlected prel­
sure altitude. DetonaUon il alae trl,cered upon 
impact. Both th~ bunt mode selection and. the 
dlnctor alrcralt. The sy.temu.e. the millile lanyard 
'Witch, MC-5 and MC-213 baroawUche., and. MC-384 
..tIne ....lIch. MC-271 batterlo•• and MC-SIS Impact 
crystal.. Monttorlnc and armine tuncUona are ac­
C".,)mpUshed by meanl of a T-Z4i control pant:l in 
the DB-41. 

As Jl re.ult of the decillon to relocate the 
warheacl a.rm1nc door. the equipment luta11&«on 
of !holllzinc oYltom ,,\II chance with Mllillollo. 112. 

Componenl. ..ch u the MC-2'l1 battorl.. will be 
relocated to be acc...tble at the new door location. 

1
1 

Fuzing wlrilli barne.... will allO be clw>ced In 
110. 112 to ollmlnate _ro cabling orlctnally pro­
vided lor the dual capabtl\ty r_lroment. IDur~ May 01 n~' . tho Air Forco Special 
Weapona Center requelted a eIwlge to the ~l.-.g 
.yatem. to prevent accidental premature arming of the 
warhead. Thl. cbaace .... made effectlve for all 
..arbead telt vehicle. at HADe, as well aa for all 
EC.ST and operational mluUo•. 

Another change In process reaulted from a 
chance to the warbead. The tenth warhead for the 
EarST procram wUI have dWerent Impact cry.tal 
cOMectora and a .lmHar chance t. required for the 
maUna fuzlnc cable. to make the .,.tem. COM­

paUblo. Tho Ec.sT mlllUe. will be provided with 
alternate impact connect1n& cables ao that warhead. 
of either confllratlon may be accommodated. 

Evaluation te.ts on the MC-3M 'baroawltcbe. 
were completed with rtsulta almit.r to thoae dt. ­
played by the MC-~ . Tbe ollly dUlerenco. betweo. 
the two barc...Uches are a chanae In adJuatable 
ranee and an improved pre&lUre seal at the electrical 
connector for the MC-384. 

Work I. contlnutnc on the prepan.UoD of draw­
tnga and. apecUlcaUon. for all componenta 01 the 
fuzing .y.lom 110 that they may be purchased dI­
recUy frOID their respectlve manufacturer. . Tbt. 
effort .... Initiated a t the request of the Air Matertel 
Command which bad been ..ppiytng theee componentl 
aa GFP. Work 1. belnc flnallzed for all component. 
escopl tho WC-384 aaflng .wltch which I. DOlavallable 
commercially and ..111 contlnue, for the pre.ent, a. 
GFP. 

Adciitionai Brodie., c;.-:..h:.:.Uo:u , '-~ test. are in 
procre.. On nc;t!y developed toiz1na cc:ponent.e !50 
that bl,ber quality components may be in.talled in 
later mi.sUes. 

e. 	Inetrurnentatlon 
eyetern , . 

A . 	 SYNOPSIS 

Four ,roup_ or telemeterinc .yate::.. have been 
de.1Jntcl for Ra.cal mieaile.. Group I WU \lied In .. 
Model ~eB and 56D ml,"Il.. and tn el,ht of the Model 
5IF mluUe.. Grwpn Iy.tem...ere u.ed t.D. the early 
Model 5eF ml..I1••• and Group m Iy.tem. aro belnc 
_ In all the remaln\nc GAK·e3A·.. Group IV .ya­
tem. are tutalled in a limited number of R6D Model 
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58F mIaaU•• to ,_Ie_at !be Group U or G"""" ID.,..te.... 
1. 	 Group I Syotem 

The Group I telemeter!", .ystem has been 
.- to transmit both qualltatlv. and quantitative data 
OIl vital components and syalema. The number of con­
tinuous telemeterlng channe18 has been varied from 
.is to eighteen. By commulaUnc a.a many as four of 
these channels, dat.a transml.slon 01 up to 94 functlons 
baa been obtained. Telemetering Instrumentation for 
Group I on early XGAM-03'stncludedaccelerometers ~ 
angle-or-attack and sidesUp vanea, var1cJUI preaaure 
pickups, rate gyrOlJ , poalUCII potentiometer., and num­
erous &-c andd ..c Yoltage ..meuv-lr.Q' unlt,!. In addlUol'l, 
.pecla.l fllc:hta with Group I teiemeterll1llna:trumen­
tallon included vibration pickups, flowmetera for 
meaaur1nc bydl1J.ul1c fiow, strain pcea formeasurlng 
control surface hinge mOIDen", aDd oactllographlc 
recorderl for obtatntna: Itructural ctnta on control 
IUrfacell and airframe. Alao, spec1alprovilJton.were 
tncorporated for recordlnc impact data. obtat.ned frOID 
fuzlna accelerometer•. 

2. 	 Group n System 

Group II telemetering systems employed 
four subcarrier channell, three continuous:uxl a fourth 
commutated to provide 27 aubc.hanneI8. AutolD4t1c de­
commutation wu incorporated whenever ground­
pu.ns wall available. tn this 8vatem, accurate 
pressure-altitude data were transmitted on a contin.­
uous channel. In general, moat end ill8trulll~ntl RP­
plied only qualitative elata. 

3. 	 Group IU System 

The Group In telemetering .y!"tem I, elec­
trically .Imilar to the Group n sy.t~m in that tour 
IUbcarrters channels are used, three of which are 
continuoul and one commutated. Automatic decoll' ­
mutation i.incorporated WbeD ground-gatlnc llaval~­
able. This Iystem, unlike the Group U 'Yltem whlcb 
10 battery-operated, 10 powered by a 400-cycle 
rectiflerwtype power supply. 

4. 	 Group IV System 

• 

Group IV telemeterinc systems are re­
worked Group I .yslema which provide a dual r-f 
aystem with 18 or It aubcarrler oecillator channels . 
Tbt. ayttem ha. been added to provide additional 
enYlronmenlal, propulalon Iyatem, and reliability data 
on some of the R&D Model 50F mlllUel. Provl.l~ 
are made for l~lemeterlnc two InfnrmaUon commu­
tators, two temperature commutatl"l18, and two vlbl1l­

• Heporl No. 58-ial-OU-4i 
fl 	t 

.. ... a __ 

UOII commutatoro. WbereYer uNd, the Group IV 
.ystem I. In addition to a Group n or m .yatem. 

B. OPERATIONAL RESULTS 

Thr.e GAM-63A ml.slles (Noo. 4U85, 5087, and 
5180) and three Rascalgravlty bomb. (Nos . 0102, 0201, 
and 0303) "ere launched durlne till. quarter. 10111111. 
No. 5180 contained both Group. mandlVtelemeterlnc 
.ystem.. GAM Nos . 4985 and 5087 contained a Group
In !!yatem, and the three graVity bomb. contained. a 
Clodilled Group IV .yotem. 

In general , the recorda obtained from the BUr: 
flight. were of good quality. The followlne Inot"' ­
mentation discrepancies were noted durin&: the fl~: 

(I) 	 GAM-a3A No. 4D85 - All te lemeterlneall ­
nala were lost 10 aecondsbeforeimpactand 
the noise level of the 22-kc/ 217-mccha.nnel 
was 4.5% (maximum speclficaUon level II 
2.0%). 

(2) 	 GAM-a3A No. 5087 - The ga. generator 
pilot valve twitch function which I. luper­
imposed on the IReS dive command channel 
was either miaslnc or or Inauf[lc lenl ampli­
tude. The alternator voltage channel nol•• 
level wal 8 .2% (mulmum apecLflcaUon level 
I. 2.0%) and calibration for thl. chaMel \... 
mlt.lnc:. 

(3) GAM-63A No. 5180 - The lanya"" pulse 
which II ._rlmpooed on the 3.0 kc/ 217­
me trace wal either missing or o( lnsu(­
fident ampHtude. 

C. TELEMETERlNG DESIGN AND DEVELOPMENT 

I. Groupil and. n Telemeterlng Systems 

AU Groups I and II telemeterlPl system. 
have been exp(lnded In the RlD flight teat program 
al HADC. 

2. 	 Group m Telemeterlnc Syltem. 

a. 	 Telemetry Transmitter Evaluatton 

An r-ftelemetrytranlmUterevaluation 
procram ... conducted during this quarter to comply 
with a W ADC req\le.t 10r frequency aiability am .pur ­
lou. radiation to conform with apeclflcatlona t.nL-T­
2aD85 and M1L-I-S18IB. 

The follo.lnc cry.bl-controlled \rana­
mitten were evaluated : Tele-Dynamlc. Inc. Type 
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l001A, IWIlIUOIIlnc. unit, aDdTele-ChromolUllt. The 
RadtaUon l'dc. and Tele-Dynamic. unit. were laUs­
factory except for a minor devtaUon in the apurioul 
radiation. To comply with the 1 No..mber 1957 com­
pletion date. the Tele-Dynamlc. UIllt wac .elected 
becauH of deUvery echedule • . 

The rele-Dynamlca unit haa a frequen­
cy atablllty e.coedl", MlL-T-Z8985 requlremenlaaDd 
the apurloua radiation approaches the requlrementaof 
N1L-I-8181B when uaed with. noloe-fr.e B..upply. 

Mock-up aDd prototypedealpdrawlnla 
are complete and labrlcatlon of the prototype trana­
DlUter in.lallatlon u.embly hal been .tarted. Pro­
d Uction drawina' for the 1..lIembly are 50CL complete. 

b. Pre.lNr. TraMducer. 

The major IIOlIrce of repetitive trouble 
with the Giannini pre.eure Plel (Dw,. No. 58-535­
480) haa bee. due to Improper filII", aDd Hall", 
technique. and Inadequate- expanalon cavity for the 
damp1nc fluid. Correctlve action ft. Initiated. at Bell 
Aircraft and the unlta are now .aUlfactory. 

3. Group IV Telemetering Sy.tem. 

Modlfled Group IV telemetertns Iy.tem. 
were Inololled In GRTV No•. 0102, 0201, and 0303. 
Five contlnuou. chaMell were provided .r.:t the tunc­
tiona monitored were •• (ollow.: 

No. 0102 - For'Jr'L"'I:!, aft. and CI a,.c.celerometere ­

3 channel. 

urI-hand aUeron - 1 channel 

RI&hl-hand alle=on - 1 clw\nel 

No. 0201 - Forward, aft, and cg accelerometer. ­

3 chaMel. 

Left-and rlchl hand-aUeron - 1 channel 

Elevator - I channel 

No. 0303 - Forward, aft, cl, and. ya_ accelerometers­

" clwlnels 

Ldt-and right-hand alleron and elevalor­


I channel 

The lnatrumentatton sy.tem oi MIsIUe No. 
5180 was chanced to Incorporate continuous mooltorLnc 
o( alternator phaae "B" voltage ani currenlon the le­
channel syatelll. Thll chance wa.a made .Ia rewlt of 
poaalble alternator dlfflculU.. .,.perllnced durl", the 
flIsht of MI••lIe No. 5087. Pbaae "C" alternator voll ­
ace wu added to a eontlnu0U8 chaMel of the Group m 
·Yltem. 

D. BEACON AND DESTRUCT SYSTEM 

A (urther "t\:dl' was made Into the cau"'l for 
random noile trlll.erlng of the S-bI.nd and. L-band 
beacone. On the L-lJand heacon, Broundl", 01 the 
power (Uter ... Improved and the antenna cable wu 
chanced \0 a double-.Melded type. Nol..... found 
to be enterlne the beacon tbrousb unfUtered telemeter ­
tna: leadlj a (Uter deltgn to eUmlnate tbtl 1. in PfOI­
rei• • On the S-band. beacon, an r-f gaaket waa tncor­
porated al the power plllllio Improve ahIeldlnl. AI80 
Invelttpted _ere nalee eourcel from p.aoUne enctne 
lan1t1on .YltelD, and leveral method .. of fUterlne were 
employed without aebievlrc aUlfa.ctory nolae sup­
pre••ion. 

BecaUH of the propooed chance In White Sanda 
Provine Ground rance-trackllll requlrementa, a 
aurvey I. bell1l made cl the availability of coded 
beaconl. 
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SYSTEM nl1~~ 

E. Support AlrcrafPt 

1. 8YNOPSIS 

The director aircraft that form an Intelral part 
of the Rascal Weapon Syatemare converted 8-47 bom­
bardment alrpt.ane8, redesignated as DB-4'l. Their 
primary mission I s to carry the GAM-83A mi••Ue to 
an area within 90 nautical mUee of a target, to launcb 
tile mll.ne at a particular altitude and he>.dllll, and 
to provIde guidance control of the mi••lleafter launch. 

The J8-500, JF-80B, and JF-8~, which were 
bolJllf used for Halcal ",Idance .yotem Rid) flight 
tutll'll, have been removed from that procram. 

2. DIRECTOR AIRCRAM' 

a. 	 OB-47E (USAF No. 51-5219) 

Ourl", thl. quarter ,live rughll of the OB-47 
were flown in IUpport of the mla.tle flr1nc procram. 
In a.ddltioD, the 08-47 haalaunched two Grav1.ty Bomba, 
Nos . 0201 and 0303 . 

b. 	 OB-47E (USAF No. 51-5220) 

Eight fIIchts of th. OB-47 ...r. 1I0wn In 
I1lpport of the ml••ne flrlllI procram, InclwllllIthe 
launch flight. of Mis.n•• NOl. 4985, 5087 , and 5180. 
In addition, the DB-47 launched Gravity Bot'Db No. 
0102. 

c. 	 OB-47 (USAF No. 53-:345) 

Thla aircraft .... mated with GAM-UA No. 
4985 and wm be used to launch Rid> mi• .,ll... 

d. 	 OB-38H (USAF No. 51-5710) 

ThJ.I airplane .... removed from the Ra.cal 
program and returned to the USAF on 18 May le57. 

e. 	 JDB-38H (USAF No. 51-511Je) 

A HCOnd JDB-38Balrplanebaabeenpartlc­
lpat"" In the EI.~tronIcl Vuln.rablllty T••I"" (EVT) 
Procram With the JF-S8c, ..~mulated mlaaUe. 

3. DIRECTOR AlRCRAIT EQUIPMENT 

a . 	 Radio Sel 

(1) 	 Automallc Tracklrc Relay AnI.MO. Sy_­
tem (ATRAS) 

Enlu.atton of the new apln drlye motor 
..... IUcce..fuJly compl.ledandanE"'I..erl"'C...... 

Report No. 58-eSI-02l-49 
-- 5 7 

Request to Incorporate the ne .... molor In the Iy,tem t, 

belnc proces,ed. ­

(2) 	 Polycode Driver 

System compatibility check••re con­

Unulng with dellen chance, scheduled for tht, unit to 

provide pollttve compatibility between the director 

aircraft and missile equipment. 


(3) 	 Command Tranamiller 

The first model of the new microwave 
dlacrtmlnator has been telted with saUsfactory n­
aults. Two !Dodell of the AFC a.sembly were buUt 
and are undergolng laboratory testa; command com­
paUblUty cbaToiea are alao required. lJ'I thll unit. 

(4) NU5857 Tube 

The red"\iII procram on the NU5851 

tube I. under way by the vendor. National Union. 


b. Terminal Guidance Conlrol By.tom (TGCS) 

(I) 	 3-D Computer 

Won: hal been dllcontlnued on the 3-D 
offMt computer. A ltatu. report II bet"' prepared. 

(2) 	 RalIie ComPl'ter 

A complete lnvelUcaUon w•• made to 
determlne the i:'ealOll for the mi•• di.tance encountered 
with GAM'. 4885 and 48il. Itwa_found thalth. com­
ponent. In the ranee compu.Unc circuitry drifted from 
DOm1MJ "Value ••• rellUlt of temgeratvre chance•. 
Zero temperaturt: coefflc:lent componenta were Incor­
porated In all prototype and .U production "'jate.l. 

(3) A.zimuth and EIevaUon Indlcatora 

All prototype ulmuth 2nd -e!evIUon In­
dicator. luive been m.odified to Incorporate the new 
unblanl<inC chance. Thil c...... eliminate• .,.1.......... 
.Id.o .Icnala from bellll dloplayed "'rl", the retnc. 
Ume of the Iweep lienal. A cbani:e req\lC:it baa been 
proceNEd rE~iiiD.m2:ldlDc incorporl.t!C!I1 In aU produc­
tloo .,mm,. 

(4) 	 indirect Bomb 0 ....... A_.....nl 
OBOA) 

Teata are cODtlnulac: on the experimen­
tal model. 01 theclet.ctor head and the ••MO amplifier, 

~ 

. .'_ '_A._.t: ;.. .. ._- -­... ...... .......... . .. 	 - .. ­
37 

http:Grav1.ty


- -- .---~--:-----------,. 
,. JI!!ERlit 

B E LV~ '''N'''''' 


and developmental model. of the two unit. a.re bet AS 
fabricated. 

Contractual obllgatlona for the IBDA 
marker unU, to fabricate and 1unctionally around. teat 
the developmental modf:!;l, have been completed. Syl­
tern bench teats with the unit Installed In the AN/ APW­
17 were completed. 

c. AolomaUc Checkoul System (ACS) 

In accorcance with the DEI held on 18 through 
18 AprU 1957, the following Investigations are tn prog­
ress: 

(1) The l'lC'orporation of a marker malfunc­
tion panel in the operator's atation con­
latnlne all Indication. perlalnlng 10 
safety itema or functions critical to 
wnpon system operation. 

(2) Change eoior of all Indicators in the 
operator'. alation to be compatible 
with the latest h.uman engineering prac­
tlce• . 

All Group SIDlulatof., Owg. No. 1l2-542­
500-5 , have been deltvered to Boeing Airplane Com ­
pany lor u.. In checking oul Inst.a.lle<1 AN/ APW-17 
equipment. One additional unit \11 being built for eval­
uation purposes (or the ground. support traUer. 

4 . FERRYING AlRCRAIT 

Two J8-50D lerry alrp!ane. (USAF NOl. 48­
069 and 48-126) , equipped with GAM supporlllltinga 

.ii. lld bomb bay cargo platforms, are alstped to the 
Raacal procram. These atrcraft are operated from 
the maIn plant at Wheatfield, New Yen. , to deliver 
GAlIi-03A millsiles and related. equipment to variou. 
teat lutailatlons. 

5. RESEARCH AlRCRAIT 

a. J8-50D (USAF No. 48-111) 

The DB-50D wal modlfle<l as a le.1 bed 
airplane for development tesUAI and trouble -shooUnc 
the misslle guidance systema. 

The airplane was flown on ODe engineering 
check fl ight and. one electronic development flight. 
Owina to cancellation of the Item 3 development work, 
this airplane baa been removed, from the program. 
Upon receipt of dellvery InltrucUona, it w111 be re­
tumed to the USAF. 

b. JF-808 (USAF No. 45-8485) 

During thll quarter , Ule 01 the JF-80Balr­
craft for Electronic Vulnerability Teats was termin­
ated.. Arrancement. to return the airplane to the USAF 
are in process and flyaway ia expected early in the 
next quarte r . 

c. JF-8VC (USAF No. 51-5814) 

The JF-SSK:waadeUvered.toBADC 1nMarCh 
1957 lor u.. In /II,hl telUng the narrow-band relay 
sy.lem. FlIihl test. for the .yatem have been can­
celled. and the alrcraft w111 be uled. for Electronlc 
Vutnenlblllty Telta In place 01 the JF-80B. 

FIgure 13. GAM-03A MI.••Ue and. DB-4'r DIrector Aircraft 
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[I F. Ground Support Equlp",_nt 

1. SYNOPSlS 

1 

I , 
I Tbe ground IUpport equipment lor Syltem l1ZA 

encompa••e. all equipment not an integral part of the 
missile or director alrcraft, blt wbJ.cb 1. required to 
semce, repair, te.t, and. prepare the w.pon .,.tem 
before miulon takG-off. Support el!Ulpment, tlIere.. 
fore, IDcludes h&odl1nc and transporting devlces, as­, . oembly etanda and .11",., .pedal loadI", and luel1nc 
WIlla, cbeckout/teot equipment, and apeclal template. 
and toolo. 

, , Over.all planning relative to aupport equlpme~t 
for the _eapon .,.Item 1. dlvlded Into two major 
catec:orles. The flrlt Includs plana for equipment 
Deeded to conduct Bell Aircraft'. Bround and IUBht 
tut procra...., and the other Include. pl.annlna per· 
tlnenl to the Ralcal IUpport equipment required by 
the ..\ir Force to conduct teltina at the weapon under 
operaUonal coodlt1ona.I · 

, , 
" 

Z. 	 SUPPORT EQUIPMENT FOR TIlE RbD PRO· 
GRAM 

The Rr&O ..pport equipment I. required lor Ule 

in the contractor'. grOWKl and fUaht teat prOCRm.
, ! to prove new dealana, modellmpl"01'ementa, and added ,. 

capabll1Ue. belDl developed continually In an oUort 
to opUmtse the oyer-all weapon .,.Item concept. 
Each 01 theae DeW developmenl!l underloel extenRve 
te.t and evaluation prior to IUbmlttal by the Air 
Force for opentsonal use. 

a. HandlIng Equipment 

Fabrication of a te.t arUcle of Ibe opera· 
tional Warhead Door Pan llland (Dq. No. 112·8011. 
775·1) wao n..rtnc completion at the end of 1bI. 
quarter. The atand will facll1tate manaportation 01. 
a warhead. ;an, complete with wubead door ancS nr", 
head by fork.lilt truck. 

.1. b. service Equipment 

De.11D 01 Ibe TrI.Llquld nu.h Unit I.

I complete and the prodyction dra'!O!..~. ..ere In !InLl 

I 
cheek at the eloae 01 tbe quarter. Tbe IlDIt wlU be 
utilised for cleontnc the propellantprulUre reculator 
(l1qu1d feed yalYe) In the propellant ay.tem, alter the 
rOS'.latur Ia. come In contact wllb oJdells.r. CI_ntne 
wlU be accompll_ by I"'r&1nc tbe replator with a 
trl·llquld IOlullon follo.ed by dry nttrocen p •. 

I 
Report No. 5&·981·02\·411 

c . Cheekout and Te.t Equipment 

Ecctnee:tnc de.11D of the Rocket Enclne 
Analyser (Dq. No. 112·8OII·8U·.lJ .... completed 
durlDl ibis quarter and the draWinc••er~ relo..ed 
to Manufactur\nc. 

3. 	 OPERAnONAL GROUND SUPPORT EQUIP· 
MENT 

Enctneertnc de.11D baa been completed lor all 
operational Bround .upport Item.. Contractual dala 
drawing. bave been reviaed to the lateat weapon ayl­
tem conlltlUration and rel_ to ManufacturlnB. 
EnctneerlnB oUorta durtnc w. quarter have been con· 
centrated on eapneerlnc llalaon, evaluaUoo, and. telt 
of _rational ,round INpport equipment to expedite 
labrlcation and dol1YOry. Enctneertnc cIt.cr_neleo 
dlaclo.ed In manufacturl"" and othera r ...lti", from 
evaluation aM teat procrama, are belnc proceNed 
Immodtately upon receipt to maintain e.labl1.bed 
delivery acbedule•. 

ProJect peroonnol are located at Ell1n AFB to 
provide lacbntca\ a••I.tanco In the ECoST prosram 
at HADC In aupport of the Evaluation Procram on 
Bround ""pport equipment. In adcIIl1on, lIaloon until 
are u.l.t1ng M'veral aubcontractora that are fabo­
rlcati", operational cround aupport Ite..... 

Delivery of the fir.t prodLtcUon article of the 
operational Fhulb and DI.poaal Trailer (Owl. No. 
112-788..541-1) II ellpCt:ted at Bell Aircraft from the 
Arnolt Corp)l.t:I.on, IndlanapoUI, lDd1an&, durln&: July 
18S7. 'The untt will und4!rso llnalaccept&nce·te.tIn! 
at AF Plant No. 38 before del1vory to the USAF In 
tbe neD quarter. 

Enctneerlr" de.11D 01 the operational LIquid 
Feed Replator To.ter (0.,. No. 11Z-8OII.803.3) 
waa completed and the drawinel were releaMd to 
aaanufacturtnc • 

Fabrication 01 tile - dpehii~l Tnnllport and 
HandlIne Carr\aco, Serial No. Z, (Dq. No. lU·nll· 
101·1) ...... completed at Bell Aircraft and Iben do· 
IIYered to tho USAF. The IlDIt ..... ablpped to HAD<: 
to be uNCI In Ille .e/CTCI Procnm .cheduled for 
A....at 11151. 

Enpneertnc cleallD 01. a ,_r drln a ....lllbly 
(.peed r_cor), to be Incorporated In Ibe operational 

1 
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ca"hge, wao Inlllato<i aud cOlllpleied during thI. 
quarter. The speed reducer will couple the hydraulic 
pump to the engine power t:ake-off and Us function. 1. 
to permit engine lpeed to be lncrealed to a more 
eutelent range without changtng the _peed of the by­
draullc pump. 

Design effort C",ont:1nuel in the development of 
ah1pplnc atande for the four major secUon. of the 
ml••Ue. 

4 . SPECIAL PROGRAMS 

•. Development Engineering Inspection 

A Dolvelopment Englneertng Inspection (DEI) 
on operational ,roond lupport equ1pment was conducted 
at Bell Aircraft'. Wb..Uleld facility In May 1858. 
A total of 88 cHlerepaneiel were IlUbmltted on Form 
681 Only two item. remain to be completed; both 
are otudy Itelllo. 

b. Engineering Evaluatf"" Teat 

An evaluation telt program on warhead 
operat'.:mal ,round IlUpportequipmentwu conducted at 
Eglin AFB, norlda, during February 18S7andattended 
by an AF5WC team. A. a re.wlt 01 thil program, 4.5 
recommended chanae., aU of a minor nature, were 
.ubm.~tted at a later conferEnce at AFSWC Head­
quart.,., Albuquerque, New Mexico. The review and. 
flnal d18polltion of. all recommended chancel have 
been aecompUahed and effortl are under way to make 

o. Tralnln. Equlprnent 

1. SYNOPSIS 

The training equlplllent element of the Ra.cal 
Weapon By.lom COlllprl.... that equipment for training 
maintenance and operational Alr Force Orpnizational 
PerltOnnel a"'cned to the weapon .,.tem. 

2. MAINTENANCE TRAINING AIDS 

The Mobile Training Unlt (MTU) I. eopeclally 
deolgned for u.. In the field. The unit conollto of 
funcUonal componeftt .yatema of the mil.Ue and. the 
director aircraft mounted on & aerie. of hllhly mobile 
panel•. 

.11 roqulred change. to the _rational bardware, 
either by retrofit or In ...liGe incorporation. 

c. Human Engineering 

Human engineering eUortadurlngthJaquar­
ter have been directed toward an analYli. of the 
ground ~pport tasks required at the 8quadron level 
to prepare the weapon for a tactical million. 

A preUm1r~i"J .b.J.dy was undertaken at 
HADe, utiUzing the Handbook: and Hardware Com­
patibility Program as a data-gathertng """rco. Ob­
lIervaUons from the human factors point of view 
were completed, DOting testing techniques, operational 
hazards, and. hulDiln factorl problem areaa. The 
relults of a prellminary data analYlil il heine pre­
pared lD report form. tnclud1.ng ueoclated recom­
mendations aullelted for incorporation in the weapon 
ayltem. 

d. Ground S\J.pport Evaluation Program 

The Ground SUpport Equipment Evaluation 
Program being conducted at IIolloman Air Doloelop­
ment Center 18 nearly completed. All but& few item. 
bave been evaluated; exception. are the nuah and 
Dilpo..l TraUer and a few piece. of equJpment (tool.) 
which have recenUy been added. to the Slbcommittee 
Llot. For the 1II0lt s-rt, the problema encountered 
were of a minor nature and, aa sucb} required. no 
major redeolgn. 

3. OPERATOR TRAINING AIDS 

The Raocal Guidance Operator Trainer (RGOT) 
accurately limulate. the operator'. environment in 
the DB-47 director aircraft. ConoequenUy, the 
tra.1nee I_rna to IdenUfy panel. and knobs in the 
operator's cODl~rtment and becomel famlUar with 
the _raUons required In launchlnll and p1d1ng a 
GAM-e3A m1..lle. 

The ROOT •• currenUy in agreement with the 
operellonal m1utle and the _rational DB-n director 
aircraft. Tbe lnltruCtol,l:: conaole hai a." new ...oel. 
of a nonc:lare type lncorpon.t1nc the ate.t DDmen­
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clature, JWlction bon. and cablea lIaye beeD expanded 
to provtde .pore. lor lulllre eIla",e.. A new optical 
sy.tem lIa. been InltaUed and t. operatl", ..tla­
lactorlly. A temporary lIghl _rce which II com­
patible with the new opUca hal been in.talled and 
dellgn work on a finaUzed "erROR II In protte... 
The trainer 18 ready In thil configuration to be 
tranflerred to Ibe AIr Force durlnc Augu.!. 

lr. addition to prepariDC the RGOT lor traDoIer 
to the Air Force, flve weeD of' thi. quarter were uNCI 
In tralninl fi.e Bell Aircralt/HADC guidance oper­
ator• . 

The all-optical targel brlellnc d~Ylce lIa. been 
com.pleted, but hal not been tuted or debulled due to 
lack 01 time and fundi. ThIs device ..... de.lgned to 
produce a B1mulated radar p!cwn on a Kteen by 

MOBILE TRAINING UNIT 

INCORPORATE WEAPON SYSTEM 
CHANGES 

ALL-oPTICAL SIMULATOR (TARGET 

BRIEFING DEVICE) 


PROTOTYPE DRAWINGS 


PROTOTYPE HARDWARE 

RASCAL GUIDANCE OPERATOR TRAIN' 

~(RGOT) 	 W~PONI~~~~~~~~_CT IMPROVEMENTS AND 	 '>:t---r-.....---r--..-....,,-S' I
SYSTEM CHANGES 	 ­

RADAR SIMULATOR MAP-MAKING 

TECHNIQUES 


MAP-MAKING MANUAL 


PROTOTYPE HARDWARE 

DRAWINGS 

FUNCTIONAL TEST 

TARGET ACOUISITION PROGRAM 

RGOT EXPERIMENTAL PROGRAW 

REPORT 


JF-89C SIMULATED GAM REI'aIT 

RepOrl No. 58- 881-021-40 
'--.2 SST 

FIgure 14. b tl•• of Tralnl", Equlpmenl Procram. 
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optical m.... lor tare.! brlell", purpo.... It. chlel 
adftnta,ea lay in limplicity, low cf»l, and tranl­
portoblUty. 

4. 	 TARGET ACQUISITION AND RGOT MAP EVAL· 
ULATION PROGRAJor 

The target acquilitlon Inye.tlgatlon conduCled 
at Bell Aircraft Corporation, ullng the RGOTandSAC 
AOB'a, was completed In 185S. 1be report on lbe 
inveltigation wal completed. cturlOC WI quarter. 

A De., report, No. 58-848-0111 entllled "SImu­
lator Map MaIdnc lor the Ruc&l GuidaDce Oporator 
Tramer.'· wal pubUahed in April 185'7. 'Ibis report 
Include. t.ckgrounc:l lnformaUon aod detailed . ...0p 
procedure. lor the maldnc of atmulator map. fol' 
ule with the RGOT. 
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H. We.pon 8yatern Inve6·U ••tlone 

t. 	 GRAVITY BOMB!NG CAPABILITY 

.. the gravity bombing capability program, 
three full-scale Rascal mis.ile. have been relealed 
from i. 08-47 under typical launch condition.. Sum­
mary reports are being prepared. Re.ultaofthe te.t. 
were aattafactory and the deatgn (or ml••ne incor­
poratlon 18 being accomplished. 

Sbu:liel had been made to determine holdlng 
force. necelaary when alrf;.\cel were to be held in 
place during the DlI..n. drop. It wu prodlcled lllat 
a clean launch would occur when the mh~.Ue was 
launched with the rudder. locked In the worat po••lble 
way. Thil prediction wal baled on tbefoUowing facta: 

(1) 	 The r.Jdden are small and are at a low 
force stalled condition at launch. 

(2) 	 The yaw1nertla of the m1l6U. 1. larg., thus 
giving a Ilow yaw response to the rudder 
force. 

A subsequent launch did relult In a "clean break." 
Trajectory pred1cUona were made and compared 
favo rably wtth actual drops. 

2. 	 ALTERNATE TARGET AND AlMPOINT CAPA­
BILITY 

Inveltilatlon o( the alternate !arlet and alED.­
polnt caS-l!!.!!t; ~ the Raleal ml..Ue Will termlnated 
dUring thll1 quarter. 

3. 	 CAPABILJTY STUDIES 

Recent curtaUment of USAF requirement. bal 
prevented conU,nuation of atudtea on (1) autopUot 
Ilructural coupling, (2) requlrem.nlo Impoled on the 
autopilot by the radar ..t anlenna, (3) requlremenlo 
IDlpoled on the autopilot by the In.rtlal rang.-com­
pul1", "Yllem, (4) lermlna1 culdance capablllU.., 
and (S) lnaly.11 Of plal10fm lov.ling. 

Drafta of a IlUmmary repo')rt on the pUch loop 
and a ::YUmmary report on the yaw loop have been 
compl.ttKI. 1\ II planned to have thea. r.porla pob­
IIlhed by 1 Sept.mber tUS7. 

4. 	 ELECTRONIC VULNERABILITY TESTING 
PROGRAM 

AI pari 01 the Byllem II2A RIID work efiorl, 
an Electronic VIIlntrabillty TOIl (EVT) Program il 

und.r ""'y at HADC ul1llzlng the JF-SUC (USAF No. 

SI-S814) and the JDB·38H (USAF No. St·S7(11) air. 

craft. Thi. program I. being conduclAld by the USAF 

with Bell Aircraft support to d.lermlne the su.<.ept· 

lblUty of the Ra.cal Weapon Syltem to interception 

and analy.t., and the degree of interference of mil­
1\1. performance thai can be introduced by jamming 1; 

and decepUon. 


In thl. quarter, IU IUccel.tul flilbta were 
mad. for <!ala requuled by the Mi..n. Counter­
mowrei Laboratory. Four fUghta were com­
pl.ted oal1afactorlly usb" lb. JF-SOB (USAF No. 
45·S465) and _ ...r. oal1ofactorlly ..... d. ualng the 
JF-SUC (USAF No. 51·5S14). Th. JF-BOB """ r._ 
placed In the EVT program by the JF.SUC on 12 
June. 

FI\ghlo for the d.tecl1on and analYll1 pba.. 
requirementl have been completed. TbeJF-8anlght, 
scheduled In June were directed toward te.tlI\I the 
relay receiver and command recetver in jamming 
technique.. Four scheduled jamml.nc te.t. remain 
to be completed 1n W. program. i . 

5. 	 LOW-ALTITUDE LAUNCH CAPABILITY 

ru,ht planl have been formulated for thia pro­ 1 \ 
cram which call for launchinc the mt..lle while tbe 
director 1. 1n a 2g p.111-up maneuver at an altitude of 
about 2400 feet. The ml..Ue will then continue at a 
climb anttle 0{ about 30-, level oU at about 50,000 
feet, and dive ahartly afterward., a. lnitiated by the 
IReS. The mi..Ue w11l dive toward the tarlet at a 
35· angle. The performance evaluaUon revealed that 
the mla.lI. II aerodynamically c&p&ble o[ attalnlDi 
range. up to 58.5 nauUcal mile. and. impact Mach 
numbera aa hleh aa I.OQ, after cUmbtna: from. the low .,.launch alt1tu.~ to altitude. of 50,000 or 50,000 feet, 
and th.n diving normally 10 the tar,.I. 

Ul1llz.al1on of the MA.S "Yllem of the DB·47 
at 10.. a1l1tud., to w.rt initial condIl1onl Into the 
mi..Ue'. nonemanat1nc cutdance ayatem, prOYedffJI.a­ [ 
Ibl., allhoulh _rpII&I, baledUP'"' .sperienc.I pined 
by SAC. With the a4Yent of Doppler radar, in com ­
blnal10n with the )(A.I .,Ilem, the _rpnal oalllr. [
of tbI1 operal1on will be ellmlnaled. 

Furtber atud1e. on the autopilot diacloaed. that, 
wlth Ute exceptlon 01. the roll loop, no mod!flcaUona 
are required.. Apln, chance in the roll loop (lower r 
pin) 	II roqllired at all1llld.. below 100..1 10,000 fHI. 

[ 
? V f

Ul CLAS31F 


http:jamml.nc
http:lnaly.11


---

• 51 

TIN., a pre.oure-aenJIthe p1n-lWItchlnc mechanl.m 
will be required In the roll loop. 

The pitch procrammer t. in error by aboUt 3e i 
bowever, W. 1.11111 within the tolerance requiremenU 

01 the relay llnk. 

Minor modtflcatlon. will be r~lred on the 
auto-check ~.tem to adapt It to operation In con­
junction with the LABS computer, which, al preMDtly 
planned, vlU cauM lbe mi....le reI_N. 

ModWcaUon8 are rea;tdl'~' in the warhea~ 
fUIin&' .,.tem to prevE-r'J .. ..·mlOf of the warhead at 
10" altitude. The modlllcatlOll consists 01 I""ertl", 
a timer In the !w:t.oc circuit to citable this clrcuil 
until the mlaaJle hal attained ailltude. 

e. 	 OPERATIONAL UTILlZAnON SUMMARY RE­
POilT 

The l~nt1oDl.l Ut1l1.z,atlon 9.lmmary, !1 Re­
port No. 88-11811-001, elated JWle 11157, was pub­
1I.hod and I. bet.oc prepared lor d1otrlbutlon. 

7. 	 MISSION PLANNING DATA REPORT 
~.J.-.~ ­

The rughl plann1DC lnIorll>lllon required lor tile 
E"ST procram h.. been comp>Mod .nd transmitted 
to Ell1n AFB. A II1ght planoIDC co_tor, Includlnc 
the ground ..t, 'pecl!lc ml••lon .dlll.lme.t., and 
nece.ary tafU&ht correcUoll.., ba. been completed 
and tran.!DJ.tt~ to appropriate at:encle•• 

Revlalon "A" to tile Fl1aht Plann1nc Dala Report 
10 In work and Include. tile planninc effort commen­
.urate wtth the operationa.1 utll1r.atlon 01 the weapon 
8Yltem. 

8. ANALYSIS OF PACKAG:ING REQUIREMENTS 

The Byotem 112A paclaLlllnc ...ly.I., Report 
No. 88-11811_028, ha. been pubUIhed. Pu~lIcation 01 
Report No. 02-1145-155, pacIaLIII... propooal, I. ex­
pected durtng the next quarter. 

Hoper. No. S8-v81-()ill-4t 
, , 5, 
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AIR FORCE PROQR~~M8 

A.Employment and Suitability Te.tlng 

The operational suUabUlty telting of Air Force 
CUlded mlaaUea II under the provtlion. of AFR 
80-14 which destgnatee lbi. function aa the prime 
re8ponstbtllty of the Atr Proving Ground Command 
(APGC). 

The Alr Force On-tIIe-Job-Tralnlne (OJT) pro­
,ram at ECHn Air Force Bue preceded the ,round 
pha.e 01 Employment and SUitability Teotl", (E"ST). 
SUfficient GAM-6SA weapon Iyatem hardware •• 
available at EgUn AFB and the ground. phale of the 
E"ST program.a under way. Upon compl-eUon of the 
gfound phale OJT/ EAST efiort, a preflight propam 
w111 be underta.ken and thll will lead to actual mil­
oUe launchl",. by tile APGC te.t team durlni li57. 

Durlne thl. quarter, a lormal tecllnlcal tralnln& 
prOCram wal conducted by contractor technical re­
prelentative. at the reque.t of APGC. The tnln1na: 
prOiram involved nine traln1nc courNI, eRrolUne 
83 traineea. The obJectlve. of the prOiram were to 

B. Logl.tlc. Depot 

Accountability recorela bay. been e.tabllobed 
and the .Yltem refl.ctl the Irowinl num~r of item. 
received and ohIppec1 by til. Depot to ..pport \be 
GAM-8U W...pon Sylt.m. To dat., 14,000 Co_on 

provide adequate numbers of technical peraoMel to 
support a lwo-ohIIt operation durinl E"ST aDd to 
Q.UlWy all USAF maintenance pe:'iIOnnelJ In conjunction 
with the new Airmen Guided WI••Ue Career Field. 

Aa of thll date, 90% of aU claNroom Inltruction 
wal completed. Plans were formula.ted for practical 
tralnlne that lhoWd qualify all train••• prior to I 
October li57. On 28 June li57, all additional COb­

tractor technical reprelentative. ''''cned to EcUn 
AFB to conduct tralnlne returned to BuHalo owlne to 
a laclt 01 lunda lor Flocal Year li58. Tralnlne will be 
completed by USAF peraoMeland contnctor tcebn1cal 
reprelenlaUvtl prea.nUy ••'!&ned to ECLin AFB. 

Some performance comp.ltationabave been aw.de 
lor til. compilation 01 tile E"ST prosram bandbook. 
In additioo. detrimental ranee lou•• dl.ae to delraded 
Launch coocU.t1ona were compated and forwarded tothe 
WSPO. 

AF Tool. and Equlpmont lte..,. aI an ultimate 18,000 
such ltema are in ltock. 'I'Mr. are i,1OO line Item. 
of \be GAK-nA W...pon :lyato.., In .toel<, proYl.loned 
to the Depot uDder Contract AF 33(038)-IS08i. 

1 
s I 
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c. Technlca. Tralnlnil And Support 

1. AIR FORCE TRAINING 

PlalUl have been formulated and contract nego­
UaUon bas been InlUated with Technical Training 
Air Force (TTAF) alld Mobile Tralnlng Wing (MTW) 
Comma"u for a Mobile Tralnlng Unit (MTU) Training 
Program for the GAM-!3A Mobile Training De­
tachment. Thi. prOCram will involve leven tra.1nJ.nc: 
cour.e. and apprOximately fourteen MTW per.onnel. 
The tralnlng program la planned toalartupondellvery 
of the MnJ'., approximately 1 November 1957. 

2. TECHNlCAL REPR'i:SENTA11VE SUPPORT 

In aupport of the ,rouod ph..e 01 the Air Force 
ElST Procram. Bell Aircraft COfl)Oratlon haa u-

D. Handbook. 

1 . SYNOPSIS 

A complete Nt of maintenance and onrbaul 
handbooka la required for the end-Itema 01 \he Raacal 
Weapon SJatem: 'The mi..lIe, the ANIAPW-17 di­
rector aircraft cutdance .y.tem. and the ground. 
support equipme.t. 

mualrated Parta Breakdowna (lPB'a) and 11me 
Compliance Technical Orderoar.provideda..uppcrt­
Inc data for all ,,_pon .,..tem elementaatalllUilnte­
nance levell. 

2. GAM-!lA MISSILE 

All .ystem. malntenance handbooltafortlaemJ.l­
aile, except \he lMpacUon Re<pdrement 11",_ 
and the lilt 01 AppUcable P111b1caUon., ba.e been 
d.Uvered to the USAF. The remaining _ technical 
order. will be deUvered when requ.elted by the Alr 
Force. All WUltnted. Parte Sr_tcknm. for the 
ml..Ue ba.. been compleled. Compl.Uon of lb. el",1 
re_inInc ..ndor IPB' a II eJqlOCted by 1 Octobt'r 
lU7. 

3. GROUND SUPPORT EQUIPMENT 

o.u..ry of bandbool<a lor ,round _rlequlp­
m.nt la required 30 daya prior to deUyuy of related 

alIDed teo:hnlcal and ..mce repre..nlatina to Eglin 
AFB, Valperal.., Florida. 

In 2dd1Uon to the technical repr..enlativea at 
EgUn AFB, Bell Aircraft baa ...IIDed threelechnlcal 
repre••nlaUva. to Lowry AFB to ...i.t Air Traininc 
Command (ATC) Inatructo.. In th.lr PlIo.. n Fllct"ry 
Tr.lning Program. 

A propoaal baa been aubmined to SAC llead­
quarter. covering contractor technical 8Upport for 
aquadron activation and operation of the Raacal 
Guidanc. Operator Trainer. 

equipment. A conUnuou.. review t. tn proce•• to 
enaare lNuance of additional handbook. tn .upport 
of added. operational requ.irementl. 

The balance of 11 IPB'. for ,round. aupport 
equipmenl will be completed by 1 September 11157. 
Fllteen vendor IPB'. Will be completed by I October 
1257. 

4. AN/APW-17 DIRECTOR AlRCRAFTGUlDANCE 

Sy.tem maintenance handbook. on the ANIAPW­
17 Radar Courae-Dlrect1nc Central have been de­
Uvered on IIChedule. Con.tant review. are In proce•• 
to keep the ha~ current with lIy.tem configura .. 
tion. 

nlu.trated Part. BreUdoWM for the ANIAPW­
17 cu1dance l7.lem have been completed and delivered. 
IPB revi.ion. to preaent .,.tem conftpraUon••rein 
work. 

5. OVERHAUL HANDBOOKS 

Overhaui he_a on the Raacal W_pon Sya­
t.m ha.. been perlly preJl8red pendlnc relOluUon 01 
equipmet r~r.....ntl at the GAM-IlA LocIatic. 
Depot (a .. AppendIx I, FllclUtiea). CompleHon date 

RepOrt 110. 511-1111-021-411'---.. , 
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of the hancII>o<lU will be delerlDlnO'.l by .ulC with 
relpect 10 Depot equipment requir.montl. 

S. HANDBOOK REVISIONS 

A program 1s In eUect 1n which bandboou al­
ready dollvored are reV':.od to renoct (I) acldlUonal 
component configuration- (da.h numbera added to 

Bell drswtnc.) and (2) chancel """IUnc from baDd­
booIt equlpmont demonotraUon pr08rama UDder way 
at Bell Aircraft fac\llUe•. 

To achieve manmum reliability, the handbool<a 
are conUnu.Uy rmewed and reviled to Incorporate 
the maximum level of adju.tm••lI aDd repaln which 
can &afel,. be accompUahod at a WInc!Ba.. level. 
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1. SYNOPSIS 

I v..r1ous fac!lltieo are operated by the Bell Air­

I 
craft Corporation in developin&', manufacturing, and 
te.tlng the Rascal Weapon System. Principal ac­
Uvittel and function. are: research, development, 
and reaearch flight tesUng at fle WheaUleld Plant 

I 
near Niagara Falls, New York; rocket engtne and 
GAM-83A .yst.ema testing at nearby Air Force Plant 
No. 38; and final teatlng of the Raocal Weapon System 
at Holloman Air Development Center, New Mexico. 

2. FACILITIES IN TIlE NIAGARA FRONTIER

I Rascal weapon acttvttlea at Bell Aircrait fa­
dUties In the Niagara Frontier area include the design, 
development, fabrication, and testing 0(:

1 (I) GAM-83A mis.Ues and mlo.Ue oyotems 

1 (Z) Equipment for R&D and trainer aircraft 

APPENDIX I 

FACILITIES 

(3) 	 Rascal guidance equipment (or Opt~~t1onal 
director aircraft 

it) 	Ground &lpport equipment 

{5) 	 Classroom demonstrators and other training 
aids 

Also among theactivtUt-ain the Niagara FronUer 
are the traintng of Air Force penonnel, a GAM~e3A 
training program, and operational weapon lupport 
-'equip'ment etudJes. 

a. Wheatlleld Plant 

The Bell Aircraft faclUty at WheaUleld. 
New York, F'1gurel5is the nerve ..center of the System 
112A program. This plant, together with other en­
gineerine and manuf.acb.lrlng facUities, fulfills the re ­
quirements for both developing and producing elementa 
of the GhM-83A Weapon System. The WheaUleld Plant 

•••• 
I 

FIgure 15. Bell Aircraft Plant at WheaUield, New York 
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b. Nlaprl FaUI P1on\ 

Located lJlllroldmately Ie••n mile. from 

Wheatfield, New York, the Nta,pra FaU. Plant Is a 

Be\1-I.._ !aclUty compr1oint1 more than le5,OOO 

_re reet or floor lpace. PrllDOrilJ, thI. facility 

1. u.eci for tbe Ilisembly a~ teltlng of electJ"onic •compontnta and wb.,..teme. 

In ""PIIOrt or the Rucal re\lablllty e((ort, I 
a portion or tho Nlapra FaU. Plant I.being employed 
In a debuQlng procram aimed at e((mlDaUng maJ'linaI 
part. and a...mbly 4llCreplncle. prior to conducU,. 
more e.ateA.1ve environmental and acceptance leila. 

C. Air Force Plant No. S8 . , 
A ....jor te.11nII laclUty operated by Bell Jo 

Alrcmt, Atr Force Plant No. 38, 1••1tuated approx.. 
lmately 12 mUe. from the malo plant at Wheatfield, 
New Yor1l;v Thl. a,rea, formerl, utilized for the 1manufacture and .tonee of TNT <tlrtnc World War n, 
I. a lit. lor mU", GAM-e3A mi..n••, rock.t pro­
puleton r..yatelU, and ott~r component.. The plant 
con.l.tII of 58 ..rth-covered concrete Igloo., te.t J
cell., ollie••, nJ.lroad .le1l",a, aurfaced roadny., 
power liMa, and. IUpporUnc lnstallat1oD'. nul 
facUlty 1. uMd ehleny Jor the production acceptance­
teatb" ol Raaca.l propllalon system and tor cbeck1n, 

I 

1. locatecl adjacent to the N1agan Falla Municipal 
Ail'pOrt "'''e:e !tIlen.lve development rucht te_Une of 
electronic .yaums b conducted. The admtnistntive 
oDic.a 01 the Ru.cal Procram, aa well a. funct'onal 
laboratorle. and McHaM covertnc the nelda of aero­
dynamics, dynamtca, Itructure,. electronics, N"O­
mechanisml, and rocketa are iocated bere. In ....pport 
of re.earch and manufacturlncactJvttlelareaddtUonal 
factUUea llUeb. a.. ~oc.k.et teat cell", environmental 
chamben, vtbnt10n equ1pment. &.'ndb.l:nnel, ana10cue 
computer., and automatic computaUon equ1pmenL The 
Kenera! adminJ.at.rat:l.ve oUiee. are allO situated here. 

An Electronlc Data. Center 11 beinl erected 
we.t of the AdmlnlltraUon Building at the Wh_tfleld 
Plant. 'lbe one-story ,tructu.,re, m_eurlna: 182 x 170 
feet, wtn bOUle electronic computer and data pro­
ce••lng equipment. Late In July 1857, Bell Air­
craft', Type 850 macnettc-drum complter "til be 
moved Into the Center from the Advanced. ADaly.l. 
Laboratory. A. pre.enUy p\aMed, lb. Type e50 
computer will be replaced during October 1957 wlib 
an IBM Type ·(04 magneUc-tape computer. 

The Electronic Dlta Center w111 prOCH' 
problem. tn.'Yolvlns: nutter analyull, rocket engine 
delign and combulJt1on analy.l., ItroelalUc .tuelle., 
trajectory ltuclIe., and reducijOll of t\llt data from 
mlllUe fUshta or wind bl","el te.Ung. 

FI,.,.e teo 'Temperature-Controlled TNt Cell at AF PIont 110. :It 

.. 
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the component OYllam. ~ each GAli·UA prior to 
Iblpplne the l1li.011. to HoUo",",n Air Dev.I"'....nt 
Center. Alr Forco£: PJ!:nt No. 38 is al., uMd aa a , proVIne grow>d [or llalJal ground IUpport eqIllpment. 

I A temperatureoocontrolled teet cell II abown 
In Flgur. Ie. 

AddItional laboratory opoc. hal be.n pro· 
VIde<! Ln the area [orm.rly occupied by the cafeteria 
..b1eh _.moved 10 the Manu!acturlnc Bulld1nc. Te.t· 
Lng equipment hal been ordered 10 Incr.... the oc","I o[ .ctlrlty In the laborotory. TbI. new laboratory 
• r.. wU1 lncr_ the capablUIy or rate 01. caUbrotlon 
of pr••1IUH t.ranlldU.clr. and. dlm1Dl1b laaccuracl... 
The n... .,..tpment wlU Incllld< an anaJocu.·Io·dl,lIal 
converalo."l unit for proceulnC tbe calibration data. 

J 
Durlna tbia quarter, two new teat ar••, 

d••\pated E·IO and E-U, wer. placed In operotlon 
lor te.tIn& Rucal thruot cbambo.., pumpo, .nd on­
line.. All of the telt lnformatlOil wal recorded, 
IlILng the n... bJtIb·opeoddllU.ldalo-handUne OYltem. 
The aalmu.re ratio computer cha..ts for thi.1 ',Item 
la Icheduled for deUvery early lD July. Tbe contract 
for t.be addlUoaallaboratory apace haa been awarded, 
and conalnletlon IIlould be compl.ted durlne the n.xt 
cruamr As eoon aa thl. arM 11 completed, it will 
bJcrea.. the rate of cal1br.tion of preaaare tr&nll ­
heerl 1lXi, at the ..me time, dlmln18h tbe lDac.. 
curaciel. 

The new eqglpmentwtllincludeuaoalocue­
\O.d1B1tal conv.rlloo WIlt lor proc••1lng the caUbro­
tlon data. Addltl_1 opoc. and l.clUtI•• willbe mad< 
...Ilobl. lor the 8tandarGI and CaUbratione operation 
at till. lacl.UIy. 

Tbe perman.nt lrullollatloo of. the MB T,pe 
ClOO vibrator IeIt ....mbIJ baa been completed.nd 
the 'f\brolor placed Inlo production IeItine. Tranl­
I.rrlne 01. till. 'f\brotlon t••tlne lrom the WlleaUl.ld 
IoclUIy 10 AF Plant No. 38 ba. dImlnl_ the tI..e 
between ILnaI ....mbIJ and Ilnal.ccepa.nco-Ioo.tlne· 

d. Air Forc. Plant No. 40 

I'oUowlDc nosotl&tI.... with Htadquarterl, 
Air ....Ioorl.1 ColllllWlCl, Bell Aircraft Corporation 

.... sn..ted rlCht o(-.ntry 10 Air Fore. Plant 40 Ii> 
oaloblleh a LocIlllcl Depot for the RAleo! Weapon 
Syslem. Located In the Town 01. Tona_, N.... 
York, tills controclor.operoted Iocl.Uty comprl... 
approximat.IJ 58,000 aquar. feet 01 fioor .pac.. A 
propoul hili been IUblllltted thr"",h ...1r Fore. cban­
n.l. 10 obtain an addItlo",,1 42,000 oquare I••t 0( 

noor apace required for bulk mrace. The Alr Force 
.pproved a p_aal lor rohabtiltatlne and IIqIIlpplnc 
1bI. IocJUIy lor the oIor-...e, maLntenance, r.nd dI.· 
trlbutlon 01 GAM-UA mI..U. co_nlo and r.lated 
tqIllpm..t. DoUy.rabl. Depot Item'are bel", .1oclI:ad 
.nd procur...ent 01. faclUty _\pment tel operate the 
Depot I. appraxtmately to'I, complete. 

S. HOLLOMAN AIR DEVELOPMENT CENTER 

The [Inal lU,hl t••I1.. 01. GAM-8U'. I. con­
du.cted at the mtuUe teat laAle, Holloman Air Deve­
lopment Conler (HADC), N... Mextco. AI.., cODd.cted 
here are capti'f'. fl1cbl. of mlalll1••; plclane. te.it. and. 
."luUona with DB-3l1, D8-4'1, aDd JF-8aC alrer!!!t; 
and fiii/llo to famillari.. Air Force porlOnn.1 with 
ftrl"". upect. 01. the Iwcal W_ Syalem. 

Included In the &il Aircraft facIUtI•••t HADe 
are laboratory, &bop, nrr.hou.., and mi••lIe ....m.. 
bly and IOmclne .Iotlonl. The rup, t••t procrom 
I. IIlPPOr'.ed by the HADe rona. lr.:;ll'Ilmonlatlon 
wb1t:b. lncl.. A..abD1a c1netblodoUte _Uona, radar 
tracldnc _tiona, a radar network, lelem.etertnc 
,round. stationa, • moblle telemeler:lnc: relay naUon, 
.nd mollon pletur. cam.ra lnalollatlono. Data col­
lected "om GAM-UA coplin flICbte.nd bot IIrlne' 
••• r ....ced and lorwarded to the WbeaUl.ld plant 
10 that the portlne.t Information aflectlne deotcn 
perforlDllllC., re1labtUty, and "'ely 0( u.e W_pan 
.y.101II may be quickly noted and IDletirated Inlo the 
d.nl"'.....t prosram. 

In the effort to .n..r. the P'Ol'Or quality and 
lIlnetlonJnc 01. GAM-8SA'I, the ~Iy Control De· 
partm..,t malntal.. l. mlao\l.te.t otatiOllO (poGtlono). 
Four 0( theM poelUoa, Stat;toU"' 'I, GJ X, aDd Y, .r. 
located .t HADC (... 'hbl.·ll . 

'e 
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APPENDIX II 

LIAISON 

1. CHRONOLOGICAL LUTING OF TRIPS 

Orp.-1utkloil Vi l li'" DoM To ... u"'_.... 
KtlI" Ah ra,n .... i / IO/n FUcW. Pl&Mbc lor UIT PrQP'l. 

v..........,. f1o,w. 

I:r\lIIAh r • • u .... i / ttl'Sl Gr-..l a.",or1 ~,...m Enhadol 

V....nl.... no...... 


HUll Air Donlof~"" "'MI~' ........... ..",. M e ...."'" III "'* 

CI~r. JaM"...,., .... I. '-"pooI DoU••,," 

Kello_. ".II On.kIt...., .! 2t/~1 On'l'tly Bo.b T... VAkI , 

<'_r,lo1... lvdu 


OC&t;c;;u.u,. Colt",. tlU, ,, 'IK~~J" - )(....., 

.tI1I\..I.r, calallo_ 
 eo..t.._. 

113110-.0 Air 0.-.__.... 41Mnl D"''', 0-:...., T'J'aiu. 
( I tda ., H .... "'dto 

£, U, Air r orel .... 5/1/51 ~EftNl.UOII_G;-fGII"~tt 


Vat,. ..lIoo. non... 
 -..... 
Pll\eQO ltll ..... , rotcl ,..". "'dU" CVIIIer_.5'1'" Orlando, no". 

WriP' AI. O'...IGr-. nl 5lt , 51 pro.., Pl.aal. a,..ana.on 
Da,Ion, 0fII0 

'olIr1Mh\ All Ooonl"t'..eftl ~ ' I)n7 OddIur n u I NI VM\I AIIiI,u' 

CIl\kr. Qt.Io 


H..uo-.. Air Do••~eat 5/ 1$/11 ~ 0I_,.1IIofI Prosn. 

C_,. H... "'ul(o 


• • 1&111 Alr o. •• IDP_"" "1"51 P,.1I.p1 ~UtJ CoiU'Ol 10 ....._1 

C.lu ,(»lo 
 -,.
Ae'1,0;lIul.I_, "UlU G'OOIN1 a....ort ~~.. T ..a-.ott 

a..wtck. .... C.,,1.r.•• 


SI ll/IT ECP T..u.Iut ~."'"D1,kon, Ohio 

I.,.ua &111:1_11....1>11 I / T,17 ~ Coo......... Caator...c. 

AnwC;, Alw..,... •• 
M... W,ul(o 

2. SUMMARY OF TRIP REPORTS 

a. Wrtght Air Development Center 

(I) SpecUlcationa 

Bell AIrcraft 8peclllcatlon 88-1147-401 
..... reviewed with WADe Power Plant IAboratory 
penonnel On 8 May 1857. It n. a,reed that tile 
.peclllcalion w(!llid Include _rale PreUmlnary 
FUIh! Rail", T••t (PFRT) and ~Wlcat!o~ T..II 
uction•. 

(2) ~ty Control 

A Bell Aircraft memo endUed "Pro· 
pellant Qoalliy Control lor &_1 5qIoadron" WII. 
reYl...ed with Wl!PO and WADe _r Plant IAbor­
atory per"""".1 on II May ln7. 

A decl.lon waa made by WADe to uae 
a B-1 Nitric Acid Trailer lor the Raacal W__ 
Sy.tem IInc. a B-2 lraller would not be ...lIabl • • 

(3) ECP Tocbn1c::l Approval 

l>drl", a vI.1t to ARDC 011 Z8 May 1857, 
ECP T.cbn1cal approvala ...r. lranio!l by ARDC 2JId 
Aye perlOMel, followln& a rmew of ECC' I, covert.nc 
....ral •..,...... cOlllalned In tile Raacal mlHII•• 
Bell Aircraft ..... aaked to define contractual re· 
qulrementa for the tecbntul data portion.. of a tele· 
molerlne cla",e. 

(4) ODdI..r nu and V.nt Adapter 

A conference .... held at W ADC to 
cUlCU', lbe technical tacqround and coat atruclure 
01 ECP BEL-GAM-SS-25eA, "hlcb Incorporat•• a 
atalnlea. .teel oxIdI••r 1111 and vent adapter Into 
MI..II.. 115 and 102 and ..b_enl. AD AIr Forc. 
ltand&rd part ...nufactured from alumlm.Dl alloy wa. 
conoldered but, altboucl> the UDlI COlli alreed for 
both alumiINm .net staW... .teel, tKhnlcaUy it 
appeared cIa.lrable to ule ataWe.. .teel for the 
adaptera. 

b. Holloman Alr Development Center 

(I) DIrector AIrcraft Cbeckout Trailer 

AI HADe co:le ""rtII1157, cbeckoutof 
DB-47 No. 53-2345 with th. cbeckoultraller_.colD­
pletecl to the m1nlmulll pel10rmance requirement. 
apocUIOJdIn T.O. IIG2-3-3-14. 

(2) Gra'flty Bomb Teat Vehlel.. (GBTV) 

BbdID& 0( all.roo loc:Idn3 pto. na .... ­
countered at HAllC on GBTV NOI. 0201 and 0303. 
~1IU.ld porooonellamlllarwiththeallerODmecbln­
i •• alcc••atWl, reworked ILD4 relnataUed the worttnc 
pal"llat HADe em 24 Yay 1851. 

A Ra_ Do_otralloa I'roIram 
.... 'preparMi by HADe "'" _Ul.ld porlOllllel 
durin, Yay 1'51, ua"" GAM No. " and oultable 
lround _rt~p...nL 

I ! £ i 
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c. £Clln Air Force SUe 

(1) EIoST Program 

Dur\Dc a \rip to EclIn Air Force BYen 	 on 10 AprU 1857, final detaUed f11&bt plannl", cia!;> 
for E6ST _U...... pre..nted to Air Force per_ 
8OI\Dei.

1 

• I 	 (2) Gmmd SUJlPOrt Equipment E..,luatlon 

Dur\Dc the 	weel< '" 24 April 1957, Bell·: 	 personnel InveBlgated ground support problemaa~ 
" t E,1In AFB. OI l'rimary concern ..... the fiuah and 
dlepooal traUer. No major problem. were enCOWl­
tered; all problems were quickly reaolved.I· 1 

(3) ~ Enluatlon 

The purpoae 01 the trip to £Cll. AFBII was to checl< the OB-47 checkout trailer for COlli ­, . 
patlblllty with Technical Order llG-3-3-14 aDd pro­
plle correcUve action. 

d. 	 Ptnecalt1e Air Force Baae - Squadl'Oll 
Facility Conference 

SAC requeeted Bell Aircraft repre.entatlon 
I ' at the GAM-t!3A Operational Squadron Facility Con­

ference ~t Ptneca.ue AFB OIl 8 May 1857. Cu.tomer 
I I Semce perlODllel attended the CoDference durl",, 

which an e:detlDc worJd.Dc eatimate for con8trucUon 
" of the sublect facility ..... rmewed. ~ctlon of 

construction ceet and the .Uecla of euch reduction. , . 
O!l the openUooal aequence ..ere the major luu.. 
eIIse..-. 

e. 	 Miacellaueoul 
, , 

(1) Rim In Weapon Delivery 

On 24 and 25 April 1957 a mtetl." _. 
held at the Na..,l Air Onelopme.t Conter,Jobnrtllle, 

I 

I 

I 


Pa., on the sublect of "The Acceplance 0( Riot In 
W..pon Delivery. " AU typo. of _pou were clio­
cuued InclucIIJII IWcleor __ aDd the riot In­
volved clue to ncI\Otlon, ",.to, ancI fiJI", debrl• . 

(2) Ehctromacnel1c Relay. 

The ruth National Conference on Elec­
tro_ttlc Relay. ... beld at '.iklaboma A6M 
CoUece, StlUwater, Oklahoma, on ~ thrOUCh 25 April 
1857. 

The Naoy Inter-Bureau Technical Com­
mittee reported on the relUlta of a aane:' of relay 
appUcaUon requlrement. taken amone a ceneral crOII­
Be<::t1on of U.S. pided mlNlle maa.dacblrerl, with 
the obJectlve to cutde relay m&mdactureu to deltp 
relay. IUltable for ml••ne u.e. ADolher report 
dealt with ....luatlon teot procedllre. fo" guided mi. ­
IUe relay aJlPllcaUon Md rel:.ted problema, 8U.ch .1 
enYiroamenta, wbich confront relay. in appl1catlon. 

(3) GAM Tran.porl Carrtale 

A trip ... made to ACF Indu.trtel, 
Berwick, Pa., 011 21 May 1857 to Inve.tlpte and aid 
In eUmlnatinc a pl1lnc problem on the pitch and 
tra..late .tructure of the GAM trauport and handllntl 
carrta,e. 

(4) Handbook Coorcllnatlon C" nference 

A Handbook Coordlnatlon Conference 
was held at Lytle EnctneeriJlc on " and 5 June 1257 
deallnc with warbMd. T.0.'•. 

On I) .June, a conference wal held tn the 
AFSW'C Development Directorate Conference room to 
dlocu.. the roqulremento '" a new T.0. duU", with 
lnformaUon req\llNd by AD slrcrew to perform a 
...1..lon. 

Report 110. 511-811-021-41 
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APP~NDIX III 

D.LlV.RV AND DISPOSITION 
OF OAM-83A·. 

fW) I 
LaunchAMC11011 

DeliverySerial 
No.No. Ilale 

01 11 Jan 51 -
11 Jan 5102 -
11 Jan 5203 -

010416 Jul 5104 
4 Dec 51 020505 

15 Nov 52OS -

5 Sop, 52 030707 
16 Sop 5208 -

O4Qg18 Dee 5208 
5 Feb 5! 051010 

18Dee 5311 -

0812IZ 13 Jan 54 

07t32 Jun 5313 
15 Mar 54 081414 

~!~!~ 8 !!e? ~! 
101628Mar 5416 
111717 5 M.y 54 

23 Dee 5318 -

18 Jun 54 1311118 
21202 Dee 5420 

28 Jul 54 122121 
152322 4 AUC 54 

23 4 Nov 54 11123 
H2424 27Au&54 
112525 I! Nov 54 

14 Oct 54 112128 
202721 Nov 5427 
1721II Oct 5421 

21 Dee 5328 -
11 Jan 55 241030 
III Nov 54 223131 
lIDee54 233232 

52 

Ilale 

-

-
-

27 Sop 51 
J8 Dee 51 

-

30 Sopt52 
-

15 Jan 53 
13M~!3 

-

12 May 54 

12 Jan 54 
22 Jun 54 
~ Oct 53 

27 Jul 54 
8A",H 

-

14 Oct 54 
1'/ Dee 54 
8 Oct 54 

28 Oct 54 
3 Dee 54 

22 Oct M 
29 Nov 54 

4 Nov 54 
8 Dec 54 

10 Nov 54 
-

12 reb 55 
13 Jan 55 
21 Jan 55 

Other 

U.ed For 

Power Plant 
..ock-up 
Servo/Guld. 
Mock-up 
Drop Te.t 
(WUROC) 

Aborted 

Mock- up 

E:oq>loded 

JetUlOned 

Teat and modi 
fle.lIon 

Dale 

11 Jan 52 

11 Jan 52 

23 Nov 54 

5 Sop 51 

is SepS: 

16 Mar 54 

1210'1., 54 

IF/ED 


USAF 

Serial 


No. 


AF51-17581 

AF51-17582 

AF51-17583 

AF51-175M 
A'51-17585 
AF51-17586 

AF51-17587 
A'51-17588 
A'51-17588 
:'F51-175~ 

AF51-17581 

,\,.51-17582 

A'51-17583 
AF51-17584 
Ai>51-1759!i 
Ar51-17586 
AF51 - 17587 
Ar51-17586 

AF51-17588 
AF51-17600 
Ar51-17801 
AlSl-17e02 
Ar51-17803 
Ar51-17604 
Ar51-17805 
Ar.lI-17806 
Ar51-17807 
Ar51-17_ 
AF51-17eot1 

AlSl-17810 
Ar51-17811 
Ar51-17I12 

Other DtI'",.llion , , 
~ 

I; I _oE­

!~ ~ Remarks .. 
! 1 
I ' 

,08047 launch I , 
mechanism teal 
.t AFFTC 

Accidental drop 
over N. Y. 

Ii 
, . 

state 

, . 
N tube bundle. ,I 

, 
Z

exploded In 
loodlng pit 

Falllly turbine 
operation

I 
Environmental 
te.t at APGC; 
then to ATC 19 
Mar 55 

X 

AeroJet engine 

j j 
I ' , 

T 

J 
f 
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!>1 < 
SYSUM nn.ft& 

!W) other DI.po.IUon 

~ ';l .. ~ " ­LaunchBell AIle Other USAF 
f.. 0DeHveryserial Serial ~ 

U_For '"DateNo. D:lte No. Date 110. Remark.~I ~ '" 
7 Mar 55 2733 2Hlar 5533 AF51-17613 


34 
 11 Feb 55 2534 IlIar~5 AF51-176U 

35 
 16 reb 5531 Jan 55 2535 AF51-17615 

serial No.. 35 
throullh 45 not 
u.ee1 by Bell 
Aircraft 

31 Mar 5546 - AF51-17615- X AeroJet eilctne; 
rework 

-
3247 5 Aug 5547 29 Apr 55 A.FSI-17617 


48 
 27 Dec M - AF51-17618 AeroJet engine; 
rework 

X 

5May5549 16 Mar 55 2849 AF51-17619 

50 
 28 Apr 55 2950 11 Jun 55 AF51-17620 

51 
 27 Apr 55 3451 30 AUC 55 AF51-1762 1 

52 
 27Moy55 3552 2 SOp 55 AF51-17622 

53 
 29 SOp 5526 May 55 3653 AF51-17623 

54 
 31 May 55 30M 14 Jul 55 AF51-17624 

55 
 23 Jun 55 3155 19 Jul 55 AF51-17825 

56 
 29 J\!Il 55 3356 18 AUC 55 AF52-10864 

57 
 30 SOp 55 AF52-10885 X-- Aerojet engine; 

I 

I 
i"e'iOOi';' 

58 29 Jun 55 3158 7 Mar 58 AF52-10936 

59 
 AF53-8194 

80 


---
4 AUC 55 AF53-8195- - X AeroJet en&1ne; 

rework 
8 SOp 5581 - - AF53-8198 X Aerojel enllne; 

rework. 
82 - AF53-8197 

63 


--
29 Sep 55 3883 24 Apr 58 AF53-8196 


54 
 )9545 Apr 58 Jettl_ee13 Moy58 3 May 58 AF53-8199 Smoke and 
IIquldo I ..ulnc 
{rom bout.n 

85 - AF53-nOO 

86 


- -
- - AF53-8201 


07 

-
- AF53-8202-- ;

88 - AF53 -SZ03;l 1,. ­
89 


--
AF53-SZ64 


70 

- --

- AF53-8205 

71 


- -
AF53-R208- --

T.l AF53-8207 

'IS 


-- -
SO Dec 55 AF53-81OS X- To 1:,110 AFB 

on 3 Jan 58 {or 
QlT 

74 

-

30 Mor56 AF53-820i X To Eclln AFB on 
1 May 58 (or 
QlT 

75 

- -

4075 11 Jun 5816 Jan 58 AF53-5UO Flut lW) teat 
01 Bell lurblne 
pump 

. -~ .-

--~ 
• 

53 
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¥VT-r iflED 

BeU 
Serial 

No. 

AMC 
Delivery 

Date 

RIoD 

USAF 
Serial 

No. 

OtI>er Dlopolltlon 

Launch Ot1Ier 
!-< 

! 
.II.. 
0 
~ 

.l! RemarkeNo. Date Uoed Por Dole 

16 
11 

211 Mar 56 
11 Apr 56 

4116 
4211 

e Alii 56 
11 Sep 56 

AF53-8211 
AF53-8112 DeRruct eystem 

trl"ered t.y 
unknown outaide 
aource few 
Hconda after 
launch 

18 

19 
80 

01 
82 
83 
84 
85 

25M.y 56 

22 Jun 56 
21 Jun 56 

17 Jut 5e 
8 Alii 56 

31 Alii 56 
24 Sop 56 
13 Nov 56 

-

43111 
5180 

~5&1 
4462 
4183 
4684 
4985 

-

5 Nov S6 
III Jun n 

7 J:..-: 57 
~1 Nov 56 
11 Feb 51 
16 Jan 51 
10 Apr 51 

Teat to faUure 25 May 56 AF53-8213 

AF53-8214 
AF53-8215 

,u"53-8216 
AF53-8211 
AF53-8216 
AF53-82111 
AF53-8220 

Contlnulni In 
ground teat. 
to fallure 

Dellruet Iy.em 
trillered few 
aeconda after 
la\U1ch. M,l..Ue 
funcUOfting ok. 

86 
81 
88 
811 
110 
III 

31 Oct 56 
16 Nov 56 
27 Dec 56 
28 Dec 56 
14 Jan 51 
22 Oct 56 

-
5087 
-
--
48111 

-
14 MayS1 

---
13 loIar 51 

Test to ia ilure 31 Oct 56 AF53-8221 
AF53-8222 
AF53-8223 
AF53-8224 
AF53-8225 
AF53-8226 

On hand lor RIID 
On hand lor RIID 
On hand lor RIID 

112 
93 
114 
115 

96 
111 
118 
119 

100 
101 

20 Oct M 
4 Feb 51 

III Feb 51 
211 Nov 56 

28 Feb 51 
12 Mar 51 
~6Mar51 
~1M.r51 

11 Apr 51 
111 Apr 51 

-
---
-
-
-
-
-
-

-
-
-
-

---
-
" 

-

Static teat 20 Oct 54 AF53-8221 
AF53-8228 
AF53-82211 
AF53-82S0 

AF53-8231 
AF53-8a32 
AF53-8233 
AF53-8234 

AF53-8235 
A'53­ 8236 

X 

On hand lor RIID 
On hand lor RIID 
To ECIIn AFB Oft 
30 Noy 56 (or 
OJT 
On hand lor RIID 
On hand for JU.D 
On hand lor RIID 
(DEI mluUe 
18-18 Apr 51) 
On hand lor RIID 
On hand lor RIID 

, I 

.. 


, 


I 

) 


s 

Lit~rFIED 




• 5 E;:t 
________-- U" ~_________.._~ ~__:CSYSfIM ll~~______________________________________ p rLl,~ :· : __

E.. 
I I 

i' " ~! ~ 
., 

~ : ... 
! i' t ... .!i ~:; .., 2 2 .., 

4' " 11 " : " ~Fiacal i!:o 
., 

fi " ~<>: 
~ ! 

~ .,:;; 
Year of ~ l :J ~ P ~Q ~ ifI: :G .. ~lProcurement J ~ ; Q ~ J J 8<>:Contract ~ .. t!<>: I>; 

1&51 4S 0 45 7 Serial Noe. :Ie Ihru 45 deleled and 
quantlly adlded u Noa. 115 thru 124 

35 0 1 0 2 Rewon. N08. 441, 48 (••• also Note 4) 

1&52 3 0 3 

2 0 0 0 0 I Rework. No. 57 

1953 8B 33 33 Not yet deUvered Noe. 59, 52, 65 thru , 73, 100 Ihru 124 (.e. Note 3) 

14 3 Test to (allure No.. 'l8, ae; .taUe 
lest No. 92 

3 To OJT/ EIrST pr~ram Noo. 73, 74, 
&5 

2 Rework No.. eo, 81 

11 On hans! for RIoD Noo. 88, 89, 90, 
93,.34, 98 Ihru 101. 

19se 22 22 0 

Total 138 5S 81 51 10 3 1 11 5 Planninc tor 55 mI••Uea not yet 
delivered: 

14 for ElrST launch 
41 for Squadron 

,--Report 110. se-tI81-031-4& 

. -~ -...~ -. - '. " ..... -­
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NOT!!a: 

-
(I) serial No. 08 (a mock-up) and ~~rlal No. 29 (lor teot and modification) are .ho....... expended to 


"IU&D used other" 
(2) Bell Aircraft pi... to deliver old serial Nos. 36 tIIru 45 as new serial numbe.. 115 tIIru 124 
(3) Bell Aircraft plano tQ deliver old serial Nos. 59, e2, and 65 tllru 72 as new serial No•. 125 tIIru 

1~4
(4) SAC has requested Nos. 73 and 74 (after completion of Er.ST) In an "u la" condition lor SAC/OJT 
(5) No 95 could be re.,orked (alter completion 01 IlIIST) lor other d1apoalUon 
(6) serial NOlI. 102 tllru 115 are planned lor launch In Er.ST prosram 
(7) Fiscal year IG5'l procurement d. 22 missiles will &:0 to ~uadron; Bell Aircraft plan.l to deliver u 

Serial Nos. 201 tllru 222 , , (8) Total ml..lle. lor Rr.O 10 72 Including serial No. 08 (aloo .ee Note 4)

'\ (9) Total 1D1..1I.0 lor EloST 10 3 lor OJT and 14 lor launch 
, 

51 mi••nea launched in R.&I:D(10) Recap totW: 
10 rul..Uea used in IUiD other 

3 mlOlne. u.ed In Er.ST/ OJT 
I mi..ne ....d by ATe 

,. 11 mt••Uea on hand for lUID launch 

5 mi••Uea deUver"d. to be re':.-o:,~~ 


81 Subtotal- , 
14 yet to be delivered for EIIST launch 

..!!. yet to be delivered for lIquadrcn 

136 Total 
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